WO 03/ 018543 PCT/ GB02/ 03806 1 NOVEL CYCLOHEXYL SULPHONES The present

I nvention relates to a novel class of conpounds, their salts,

phar maceuwoaalo1gsesrposi t i ons conpri sing them processes forcrakBm®3sos t hem
and their use in therapy of the human body. In particular, the invention
rel ates to novel sul phones which nodul ate the processing of APP by
y-secretase, and hence are useful in the treatnent or prevention of

Al zheimer' s di sease. AARIBE/CPClioateY AVLIPHONESSt preval ent form of
denentia. 10 Although “primar ||y a Cll sease of the elderly, affecting up to
10% of the popul ation over the age of 65, AD also affects significant
nunbers of younger patients with _a genetic QéﬁdISp sition. IS a

neur odegener at iBe prtissot devention rrlatgs|tp anavetd ass 9 %&E@gl ve | oss

of nmenory a ni tive functio n Gal by the
deposi ti or?aﬁf‘; Eg F%%té?qlmog?pog%?r% %Oé%{ ouse‘g aquééym%g%gg{(‘:g{r%lﬁg and
associ ﬁt | (Rel 204 théﬁ%éérii t@ferﬁﬁ beasy Bumbhesedn! ﬂﬂ?@.ﬁtlﬁ@llalﬁ | $heconpri se
fibrillTar aggregates of 13-amyloid peptide (A(3) he rol e of secretases,

i ncl udi ng ibhentioh atiates Yo noeelrailpkenes whidhemodubatesihegonotessing of APF ecur sor
protein (APP) to formA(r3h s well cumented in the literature and is

revi ened, Worsestatasiee anfhonee a5p U§eitz et’f‘??etpée%ﬁ%r P’éqvgflg\‘?gl few reports
in the | |t§§rﬁture of % ounds with inhibitory activity towards

y-secreta Sgn%%gfr in cell-based assays. These are reviewed in WO
01/70677. Many Mfzhthifersdessast (ADYROtHWmMo3t prevadpht fasn of dpmphtide
derivatives. 25 The present invention provides a novel class, of

non- péPt i cAlthoegimpuimasilykidiseasesf theplderiy, affastingsap e AP %0t theevent i on of

A i o it e Ph 56S RbBS, 8D LE€ ol \GeRH Ay FunkpgRegset ase, thus

younger patients with a genetic predisposition. It is a neurodegenerative

disorder, clinically characterized by progressive loss of 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 (AB). The role of secretases, including the putative y-
secretase, in the processing of amyloid precursor protein (APP) to form A
is well documented in the literature and is reviewed, for example, in WO

20 01/70677.

There are relatively few reports in the literature of compounds with
inhibitory activity towards y-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 provides a novel class of non-peptidic
compounds which are useful in the treatment or prevention of AD by
modulating the processing of APP by the putative y-secretase, thus
arresting the production of Af.

The present invention provides a compound of formula I:



The present invention provides a conpound of fornula I: WO 03/018543

PCT/ B02/03806 2 RIC Arl1sS02 Z Ar2,0 R b- wherein: msOorl; Z represents
CN, OR2a,wOoOMmess4dr CON(R2a)2; 5 Rib represents H, Cl.4alpkyiGRI/063#p Ri C
represents H or Cl-4alkyl; Ari represemts phenyl or pyridyl, either of

whi ch bears 0-3 substituents independently selected from hal ogen, CN, NOZ,
CF3, OH, OCF3, Cil-4alkoxy or C _4al kyl which optionally bears a
substituent selected 10 from hal ogen, CN, , CF3, OH and Cl-4al koxy; Are
represents phenyl which is u%%é;t ] i e 2- apd 5-positions wth

hal ogen; Rea represents H, -~ | 3l kyl ,

C3_6cycl oal kyl d - 6al kyl , C2- 6al2ke ny of \ ¥ ch optionally bears a
substituent selected from 15 IToge, , NO2R'CF3, OR2b, C02R2b, N(R2b) 2,
CON(R2b) 2, Ar and CQAr; or Rea represents Ar; or two Rea groups together
with a nitrogen atomto which they ate nutually attached nmay conpl ete an
N- het erocyﬁ}h&ei%r,oup bearing 0-4 substituents independently selected from
=0, =S, hal'ogen, "G _ 4alkyl, CN, NO2, CF3, OH, Cl-4al koxy,

G - 4al koxycar boniflis @2, amino, 20 Cl-4al kyl am no, di (d -4al kyl)am no,

car banmoyl, Ar and COAr; R2b represents H, Cl-6al kyl, C3-6cycl oal kyl,

C3- 6¢ycl oal kyl CZ réptdsgints %i,—@ﬁ?ﬂ(&@zﬁza an{C QI (Rddleh optional ly bears a

substi tuent selgcted from _halogep, NC2, CF3, OH, Cl1-4al koxy,
G _4al Roxycar boﬁy Fefé@?%?tsa‘ﬁi hb;gﬁﬂiill‘g;@ yl ani no, di ( CL- 4al kyl ) ani no,
carbamoyl, A aps Q0bsets BRRP Cyialkyl

Arl represents phenyl or pyridyl, either of which bears 0-3

substituents independently selected from halogen, CN, NOz, CF3, OH,

OCF3, Ci4alkoxy or Ci4alkyl which optionally bears a substituent selected
10  from halogen, CN, NOg, CF3, OH and Ci.4alkoxy;

Ar? represents phenyl which is substituted in the 2- and 5-positions
with halogen;

R2a represents H, Cisalkyl, Cs.ecycloalkyl, CsecycloalkylCi.salkyl,
Czsalkenyl, any of which optionally bears a substituent selected from

15  halogen, CN, NOg, CF3, OR?, CO2R?, N(R2b);, CON(R?)2, Ar and COAr; or
R22 represents Ar; or two R22 groups together with a nitrogen atom to
which they are mutually attached may complete an N-heterocyclyl group
bearing 0-4 substituents independently selected from =0, =S, halogen, Ci-
salkyl, CN, NOg, CF3, OH, Ci4alkoxy, Ci4alkoxycarbonyl, CO2H, amino,

20  Cisalkylamino, di(Ci4alkyl)amino, carbamoyl, Ar and COAr;

R2?b represents H, Cisalkyl, Cs.scycloalkyl, Cs.scycloalkylCrsalkyl,
Ceealkenyl, any of which optionally bears a substituent selected from
halogen, CN, NOg, CF3, OH, C14alkoxy, Ci4alkoxycarbonyl, CO2H, amino,
Ciqalkylamino, di(Ci4alkyl)amino, carbamoyl, Ar and COAr; or R2P

25  represents Ar; or two R2b groups together with a nitrogen atom to which
they are mutually attached may complete an N-heterocyclyl group bearing
0-4 substituents independently selected from =0, =S, halogen, Ci4alkyl,



25 represents Ar; or two R2b groups together with a nitrogen atomto which
they are nmutually attached may conplete an N-heterocyclyl group bearing

0-4 substwDwe/18543 ndependent |y sel ected from =0, =S, hal o®em/GEI208bkyl , WO
03/018543 PCT/ GB02/03806 3 ON, NO2, CKg8, OH, Ci-4al koxy,

Cl. 4al koxycar bonyl, CO02H, am no, Cl1_ 4al kyl am no, di (C1. 4al kyl)am no,
carbanoyl, Ar and COAr; Ar represents phenyl or heteroaryl bearing 0-3

bst i d - , cOH,
&1 al koxy AR08 CBG O BT AN By kot by HONE ek, CE
di ( Cl- 4al kydlksdditho, dhabtiyil)arking ehiydmaeylpAreild Caxr;

di (CL. 4al kyl ) carbanoyl ; or a pharnaceutically acceptable salt thereof.
Where a vari abl Arageprasentpphenylaor heteroanyl beaning Q-8 swbstituentssigbeated uent

cach: ot her HomPELeD: Rerafol CRodfon diFs S CEiPRERE: Gl ke uiiPel e on - ©
" C1- Xalskyl %Iﬁ’i'ﬁs,r@1_k&kglra§ﬁi$ggﬁ@qﬂiallﬂiﬂ%ﬁ'b, Emﬁoﬂ?t‘ﬂiﬁlﬁ}ﬁ%arbar?oyl

strai ght -chal ned an al kyl “groups” wherei’n the nudnber o
const i t uenandalit@nalitydjamrbamioyl;t he range 1 to x. Particular al kyl groups

I nclude nmethyl, ethyl, n-propyl, isopropyl .and 15 t-butyl. Derived
expr essi ons such? QQ%@%’&PR@ﬁUY@CC@HWEM@-@'&Pfcyl

"het eroaryl "Cl-6al kyl_, " N v ! be construed
in an anal ogou naze‘r"?.lr %%géé?%gqgﬁﬂa%gﬁg‘g%:ﬁ%%%iSlégﬁ)&sed her ei n

refers to gEPHiRIEALitEerdtBRRYadividan] betuerbrves vEkhet xdabtaakon ring
systens conprising from3 to 20 6 ring atons. Exanples include

cycl ofifopyindepeadentiofeachcytiblespenteps otherstishergdifiednd cycl ohexenyl . The
expression "C3-6 cycl,oal kyl g sal kyl ¥ us herei n include
cycl opr opyl met hif, 589%658%{’ %‘WR S,Sl%aﬁqhéﬁigr’(]y IVRRSIRT 15,70 initeger
cycl ohexyl BRI 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 “Cz-salkenyl”, “hydroxyCi-ealkyl”,
"heteroaryl"Cisalkyl, “Cz-salkynyl” and "Ci.salkoxy" are to be construed in
an analogous manner.

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

20 6 ring atoms. Examples include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and cyclohexenyl.

The expression “Cs.¢ cycloalkylCi.ealkyl” as used herein includes
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl and '
cyclohexylmethyl.

25 The expression "N-heterocyclyl" 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-heterocyclyl groups are monocyclic systems of 4-6 members, such as

30 -azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, .
thiomorpholinyl, imidazolidinyl, oxazolidinyl and thiazolidinyl.



25 The expression "N-heterocyclyl"™ as used herein neans a cyclic or
polycyclic systemof up to 10 ring atons selected fromC, N, 0 and S,

wher ei n nopa3oissthe constituent rings is aromati c and wheP€TrGRIR/0B®asSt one
ring atomis nitrogen and bonding is thdough said ring nitrogen. Preferred
N- het er ocycl yl groups are nonocyclic systens of 4-6 nmenbers, such as 30
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl mherixdagQlidsiitero AT udbdNbraditnblhaadlycit oyl . VWO

03/ 018543 PCT/ GB02/ 03806 4 The expression "heteroaryl"” as used herein
means a cypblyeydic sypbémoofaip to 30 simgratime pelectetofroim@, B, €renddd.ect ed from
C, N O and.S, ,wherein at |l east one of ,the constityent rings is aronatic
and conpr i ¥dwergin af legst °%%€f§F%6°IﬁQ%e%ﬁFH}gsil§ AGPHEAG Y C%]%Ps’cﬁ?.s r ef er r ed
het er oar yl r L i 5 h as

pyri di nyi ,1&53 roﬁ%%%@éfoxﬁ%&ﬁ%ﬁ% i"?\}&?‘?{ﬁ%&gﬁ&‘z’?’%‘ﬁl m{)e;f/‘%rl‘g?;ﬁé%‘f%&? . thienyl,
pyrazolsyl , grexszle/inonb&rtiazgkitms bhb 2@ embeystshichzel pyridingl,dazol yl ,

oxadi azol yig, triazolyl and thiadiazolyl groups. Further exanples of

het er oar y| pyridapmyli pofivddinydt preginyl, Pyprodyl: Etuari; Wdenyld pyrazdylri azine. 10

The t "hal " d,h i n.includ fl i ne, chloring, b ' d
odi ne,  of OWRFORL FTUREPRG AR bdFrRAL . fridarolth oxapi ol | ' i ci ne,
t he Conpouf'ﬂézfl%rl 58 TH Rz dTHY o AAMAN L IPGRPES bﬁaﬁ%}é@oﬂl‘i@ceﬁr@éﬂﬂ efoups

phar maceut i cal accept abl e saffyts, but other salts may be dseful in the
pr epar at i oindtide hetrazild, t,@pptriadimecandil,3,38rinkie. phar maceutical ly

acceptabl e salts, Suitaple phgrmaceutically acceptable s s. of the
conpouttds of thfréleitﬁ%ngiag‘?gqrhcﬁw ‘?Qﬁ’%&b‘ﬁ?&%ﬁhn&&ﬂ%? tif»as those
formed vi t g, ydr O2hh 6ditie, S RIVM fiioripBBHAHIGHHBRB ol | c, mal ei c,
succi nic, acetic, bénzorc, oxalic, citric, tartaric, carbonic or
phosphoric aci dFor @6 in Wieliirleh €hé esp@uueds of farheuldd mayent i on carry an

acidic noiety, sodium potassium calcium or
advantageously be in the form of pharmaceutically acceptable salts, but
other salts may be useful in the preparation of the said compounds or of
15  their pharmaceutically acceptable salts. Suitable pharmaceutically
acceptable salts of the compounds of this invention include acid addition
salts, such as those formed with hydrochloric, sulphuric,
methanesulphonic, fumaric, maleic, succinic, acetic, benzoic, oxalic, citric,
tartaric, carbonic or phosphoric acids, and, where the compounds of the
20 invention carry an acidic moiety, sodium, potassium, calcium or
magnesium salts, and salts formed with suitable organic ligands, e.g.
quaternary ammonium salts or pyridinium salts.
Where the compounds according to the invention have at least one
asymmetric centre, they may accordingly exist as enantiomers. Where the
25  compounds according 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.
Regardless of the presence or absence of asymmetric centres, certain
30 compounds in accordance with the invention may exist as enagtiomers by

virtue of the asymmetry of the molecule as a whole. It is to be understood



magnesium salts, and salts formed with suitable organic |igands, e.g.
quaternary amonium salts or pyridiniumsalts. Were the conpounds

accor di ngwoe3iss43 nventi on have at | east one asynmetric ®EMGRH2/08806y may
accordingly exist as enantioners. Werethe 25 conpounds according to the
I nventi on possess two or nore asynmmetric centres, they nmay additionally
exi st as diastereoisoners. It is to be wunderstood that all such isoners

and m xt ur@mtiReh RO casBs BHth ORLRAbIIEPS, ardd fikNGRIRASERA iMianlyi n the scope of
the present invention. Regardless of the presence or absence of asymetric

centres, cgrdpeirtion3areimcholediwitinn dbe scopsobthe inventien, andthabn may exi st
as enantioners by_ virtue of the as try.of. the | pqul e as a whole. It
is to be lﬁ*ﬂEP@f"@b&’W@S/@P@%@ Pﬁ?@@%)‘)g%@@éypggﬁﬁﬁqu n such cases both
enant | Onerxstffpr?ﬁ&ﬂgtfge%f%%tﬁ B?’E}g@@ éﬁbﬁané(nar&ri&ﬁgfé, i MesPbthel-Ridaided within
t he scope © e 1nvention, an R2¥ > structural 'formil ae depi cting

nol ecubes @fdiédted. t ype shall be representative of both of the possible
enantioners, unless otherwise 5 indicated._ In_the co}g&ounds of formula I,

Arl represents opti obmthecompeunds of farmyHedy Arbrepseseans ortionadby t i cul ar
tionall tityted phenyl . .or .3-pyridyl. At i | ect ed

PP om phenyritbinied shsalt maarh i pREs Dy otfna f; RIFSEREEL SR P

trifluorongt %yrﬁisq, R RY brabrnS s%ibc‘éé@?ﬁdnﬁ#‘élﬁgﬂ @rlddp% stbsidtelt RPSI ti ons

by hal ogen. e I's preferably 275-difl uorop n-particul ar
enmbodi ment the #vpositsordwith baloghenetbyl dr trifliétomeetbyb ahdiniiemyy lgremps Are i s

2 ) o APt i, LS LGSR BS e, eyl or O preferay w
Ric preferably dongleably 58PuafFRbpia. KY! -
‘ 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 Ric typically represents H or methyl, preferably H.
When m is 1 R and R preferably don not both represent Cialkyl.
Particular values of R?2 include H, phenyl, pyridyl, Cs.ecycloalkyl
(such as cyclopropyl, cyclobutyl and cyclopentyl), Cs.scycloalkylCi.ealkyl
(such as cyclopropylmethyl), Cz2.6alkenyl (such as allyl), and linear or
20  branched Cisalkyl which is optionally substituted with CF3, Ar, OR?,
N(R2b)g, CO2R2 or CON(R2b)g.
Examples of N-heterocyclyl groups represented by N(R?2)2 include
piperidin-1-yl (optionally substituted with OH, CO2H, CO2Ci-4alkyl, 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,
5,5-dimethyl-2,2-dioxo-oxazolidin-3-yl, 2,5-dioxo-imidazolidin-1-yl, 2-oxo-
oxazolidin-3-yl, 2-oxo-pyridin-1-yl, and 2-oxo-pyrrolidin-1-yl.
R?b typically represents H or Ci4alkyl.
When Z represents OR?2, R22 aptly represents H, Ar (especially
30 - pyridyl), alkyl (such as methyl, ethyl, propyl or butyl), or substituted alkyl
(especially CHzAr such as benzyl or pyridylmethyl).



Particul ar values of Rea include H, phenyl, pyridyl, C3_6cycloal kyl (such
as cycl opropyl, cyclobutyl and cycl opentyl), C3 _6cycloal kyl G _6al kyl (such
as cycl opwopplonsssdhyl ), C2_6al kenyl (such as allyl), and | iPcgarBo03$D0
branched C, 6al kyl which is optionallyg@ubstituted with CF3, Ar, OR2b,
N(R2b) 2, CO2R2b or CON(R2b) 2. Exanples of N heterocyclyl groups represented
by N(R2a)2 include piperidin-1-yl (optionally substituted with OH CO2H,

CO2Ci _4al kyl , n zggg,wgh{gec@gh - Ry Ia%e@%b%é%dtyfﬁupﬁlkﬂ%ﬁ%%t h Me or

Ph), norpholin-4-yI, I onor phol i'n- 4- 1, 1- di oxo-t hi onor phol i n-4-yl,
2- 0x0- i m daethyliethih yropylorbutyhet hyl - 2, 2- di oxo- oxazol i di n-3-yl,

2, 5-di oxo-i mdazolidin-1-yl, 2-0xo0- aqxazol 'gi n-3-vyl., 2-ox(%-n%yri din-1-yl,
and 2- oxo- pyr r oWhimZ represerbCONYBERR é‘er BrerouRp indepgn al kyl . \When Z

(Such as. mengren Oy opuahalGr Gptihted suolk, SERRTRIT srilgdialiiAee & 21
CH2Ar §UCham%rclg%gdogem&%mémmmet&&ﬂ%ﬁ VW SR07) A28Re 6 \Wen

Z represents Rea aptly represents (such_as_  nethyl,
ethyl, pramgresentsd#end thefethe? repesestsnils albol(Rech) 23 matbyReshghaups

i nd dent | , t tjopal i tut | Kyl | oal kyl ,
Cyc! bal Kyl BRaRy: ppE ey, Sc-Pod: b HgRhpe Fst oD HEPIT 1 o oup.
V thy, t | h
ns et hyl “GuPET R GHEHT Guth A0 Cy U0 gyl ARATP O Felbpol Y L1 o
1- et hyl pr ogydldalkgl &gy (such sisalychprapylygthybyor! sudiskiytitedsalkyl esuayas opr opyl

cubst 100l calkal kybsqbaior with fo ArRymaly BoeTHarlethvh SRimdesededimam 0 "
2 Y9SN TSl MMBIAR sl oF OB LR GO,
2,2, 2-tri fi4icpatyglo 2 iRiexsethy D ensthRybaibodylmethyl or
carbamoylmethyl). Alternatively, the two R22 groups complete an N-
heterocyclyl group, such as morpholine, thiomorpholine, thiomorpholine-
15  1,1-dioxide, 4-methylpiperazine, 4-phenylpiperazine, piperidine, 4-
hydroxypiperidine or piperidine which is substituted in the 3- or 4-
position with COzR2 and/or Ci.4alkyl, 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
provided 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 invention also provides pharmaceutical compositions
25  comprising one or more compounds of formula I or the pharmaceutically
acceptable salts 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
suspensions, metered aerosol or liquid sprays, drops, ampoules,
30 transdermal patches, auto-injector devices or suppositories; fOIj oral,

parenteral, intranasal, sublingual or rectal administration, or for



carbanoyl methyl ). Alternatively, the two Rea groups conplete an N

het erocycl yl group, such as norpholine, thionorpholine, thionorpholine 15
1, 1- di oxiwe,03418%et hyl pi perazi ne, 4-phenyl pi perazi ne, pi pePCAIGRH2/08806

hydr oxypi peri di ne or piperidine which i/s substituted in the 3- or 4-
position with CO2R2b and/or C _4al kyl, especially 3- or

4- car boxypi peri dine, 3- or 4-ethoxycarbonyl pi peridine,

3- car boxy-s¥iibiiBapideby thlndation o3-inenffaticrar Banpteirimg boligi peri di ne. 20
Exanpl es of individual conmpounds in accordance with fornyla | provi ded

[ re
in the Exaepipositiensisueh appeblety the prmsiparetopmnsaatientis PYxedgth have an

tivit dul at oy. f th [ SEec : Th
Cvent i on SPEETAG R R ERCRCaR QyShtioiel Bk E T et n
mor e conpaundsy 95 thesdikidlel if'irthé et Rhar Apdassriiedl inyW ot A0630), endal t s

|
t hereof and a pharnaceutically acceptable carrier. Pr eferablg thg;ﬁ
TORY | es,

conpos5t i dosmedednito umit doshgs dopam$.oLypicad vimitidosags lorms copta
powders, granul es, sterile_ par ral,.s L ons su nsi ons, mnetered
aerosol orto|q{Lime, dp¥ exampl ﬁpﬁ %t’ jﬁpéﬁi gé’,u‘{d\%(gmf ?Qﬁ %r%ﬁfleﬁglg fes,

auto-inje Ne ' | 8Svelf fhion cRANRMH8ESH or | Nt ranasal ,
subl i nguaﬁhgr;e%gé{t'aﬁ%ggént\sz’? 108 bt Gid fidvel Bingisition cRELBLB or 0 batos. 7

adm ni st r ajthefwine édthpdatdentoosrovitkud tlosdgeforniaffopdiegaheraglvemitage of
conposi tions_such as _tablets, the tgri nci pal ,ac@i Vﬁ iﬁg{ dient is mxed with
a phar macurolengedcaetiomras daseribed; forexapplen APLERT, | ng ingredients

known,to those i Lled.i.n the a [ | 677, and 5
for mei'jbi nto unifﬁﬁg@éﬁ% f?%?%‘% W%l%ll @Jéﬁgn%‘?leﬁtcggﬁgcgsgg%?fr}tsh C %'gsjglzlg fromO0.1
to 500 ny.inkBhtienamByDelincdrporatedor 4dminlstrdfion oraRPOr by, inpdctidre active
ingredient. Tablets or pills of the novel conposition can be coated or

ot her wi se inochphuageebusssqntvissuitadby Aguotrachsauns 8AHeOUher @dvant age of

suspensions, and flavoured emulsions with edible oils, as described in WO

01/70677.

15 The present invention also provides a compound of formula I or 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 is a
neurological disease having associated B-amyloid deposition such as

20  Alzheimer’s disease.

The present invention further provides the use of a compound of
formula I or a pharmaceutically acceptable salt thereof in the manufacture
of a medicament for treating or preventing Alzheimer’s disease.

Also disclosed is a method of treatment of a subject suffering from or

25  prone to Alzheimer’s disease which comprises administering to that
subject an effective amount of a compound according to formula I or a
pharmaceutically acceptable salt thereof.

For treating 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 . mg/kg per day, and especially about 0.1 to 50 mg/kg of body weight per



prol onged action, as described, for exanple, in WO 01/70677. 10 The liquid
forms in which the novel conpositions of the present invention maybe

i ncor por awed3fowss4ndm ni stration orally or by injection i RCTGRI2@88060US
solutions, suitably flavoured syrups, a&queous or oil suspensions, and
flavoured emul sions with edible oils, as described in WO 01/70677. 15 The
present invention also provides a conpound of fornula | or a

phar maceut j cal accept abl e s Tt t hpd 1ahed peAL MEN
of the hu 'b@%ﬁpogﬂg¥%} 6P§9bgé&$§%§$%£%?Bpg§?%?ﬁgﬁggﬁh?fion gsgociated
with the deppsid kometasBs Hbdvet, ddVagbaabide these tianits nimnbé sised.
neur ol ogi cal” di sease having associ ated_ 0-anyl oid deposition such as 20

Al zhei ner' s di sGasmoutide of farsewla § in/whichom 0 eRErZ B 6PeB¥O1 he use of a

conmpound of _formula | or a pharmaceut.i cal acgce b| |.t..4hereof in the
manuf act ur GOM%@ FRAY BSRE ﬁPg’fegrbX ?%l}%otg Cﬁfg%%’%g]t%i Y gd %3 z‘&letlhrrer 'S

di sease. I &) A of treatnent of a subject suffering
from ofg %E%?%hé%?ﬁl z % %e@gﬁﬁzs’ease whi ch conprises adm nistering to
that subject an effective anount of a conpgifnd according to fornula | or a
phar maceuti cal |y acceptabl e :?bt)t . For treating or preventing

Al zhei mer' s di sease, a suitabl &€ ddgh T (i;@szout 0.01 to 250 ny/ kg
per day, preferably about 0.05at®"1q 30 ny/ kg per day, and especially
about 0.1 to 50 ng/kg of body wei ght per WD 03/018543 PCT/ GB02/ 03806 8
day. The conpounds may be adninisteregpon areginmen of 1 to 4 times per

day. In sone cases, however, dosage out’side these |imts may be used.
Conpounds W] 29 Ri0a W IRh BV ﬁﬂs&ehﬁix{%&&'ﬁei@feﬁm ahed may be
pr epar ed b§%€%€€ﬁ?ﬁ§rbglaa%QF%OEgY%ghgg?d (1) wt 5 (respec?ﬁ&ely) R2aCH,
or HN( R2a) &andard coupling techniques may be used, including the use of coupling

agents such as dimethylaminopyridine, hydroxybenzotriazole,

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  pentafluorophenol ester (e.g. by coupling with the phenol in the presence
of dicyclohexyl carbodiimide); and this intermediate is reacted with the
desired nucleophile.

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
20
Ar

(2)
where R2 represents alkyl such as methyl or ethyl, and Ar?, Ar? and Rl

have the same meanings as before.



Ric Arls02 \0~ Ar2"C2H (1) where Art, Are, Rlc and Rea have the sane
nmeani ngs as before. Any of the standard coupling techniques may be used,
i ncl udi ngwoDha/owse3 of coupling agents such as di nmet hyl am ®opyGBodiossds
hydr oxybenzotri azol e, 10 di cycl ohexyl c& bodii m de, carbonyl diim dazol e and
the like. In one preferred nethod, the acid is converted to the
corresponding acid chloride (e.g. by treatnent wth oxalyl chloride in DWVF
sol ution) and rg‘?x%t%gersct'zﬁ g?é Lh¥aithble ByhediRsionest thecdlRplfiene. | n anot her
preferred nethod, the acid Is converted to an active ester derivatjve such
as the 15 gerivativee(d)pbptiohaly felioved by ablyylediogn witd (Giallodlowbera Lin t he
presence of dicyclohexyl carbodijmde), and.ihis internmedjate is.feacted
with the thesileastinggrrupsesnesiallyrompidgor 1?3“%%%%??%‘& Oghﬁ’gxaﬁ% ﬂjl ysis of
the esters (2), typically wunder alkaline conditions such as treatnment with
LiOH in ethanol 20 solution: R c 2&6« Q@ (2) where R2
represents al kyl such as nethyl or epf And @, 2Are and Rlc have the
same meani ngs as before. WO 03/A318643 PESF/GB02/ 03806 9 The esters (2) are
avai | abl e by reduction of the al kylidene derivatives (3), optionally
foll owed by alkylation with (Cl-4alkyl)€d) where L is a |leaving group
(especially brom de or iodide) when Ric is other than H

5 where Ar!, Ar2 and R2 have the same meanings as before. The reduction

may be carried out using sodium borohydride and nickel(Il) chloride in

ethanol, while the optional alkylation may be effected by treating the ester

(2, Rl = 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
corresponding acids and converted to amides by reaction with HN(R?2),
prior to reduction of the olefinic bond.

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

15 ketone (4) with PhsP=CHCO2R?:

AI‘2
oo\
Ar'SO;
@

where Arl, Ar2 and R2 have the same meanings 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.I‘Z
1 OH Z > COoR
Ar'SO; i Ar®-CH,-S0,-Ar
CO,R
5) 6) )



CHCO2R2 Ar1S® (3) 5 where Arl, Ar2 and R2 have the sanme neani ngs as
before. The reduction may be carried out using sodi um borohydride and

ni ckel (I I'womhloossitzdle in et hanol, while the optional alkyl CrasBoamgsobe
effected by treating the ester (2, R10 = H) with strong base (e.g. sodium
bis(trimethylsilyl)amde) in an aprotic solvent at |ow tenperature,
followed by treatnent wwth (G _4dalkyl) 10 L and warm ng to room

tenper at urpy ol ﬁ%ﬁhfz de‘ga Yo$RE Eéﬁ’é%ﬁe@ﬁﬁ@ssas(&foP@YTh@ hydrol ysed to
the corresponding acids and converted to ami des by reaction with HN(R2a)2

prior to rdguchéoiatibnithey deefccomplisbedi by Treatingsat i1|5@‘t(ém &MSOsm(B)e are

avai |l abl e from condensation of. a 15 ketone R2 2 0O
Ar nSC2 (4)prewmeeot‘mdlumr«zh lgridepnd Eatery llbea'f??é‘ fPES fIB?X whi | e

the ketones agrd'iehgg y reac?ﬂfte%&ﬁﬁﬁrﬁqgﬁé(ﬁ %é(lg%owe ﬁ{}g P Which

In turn one east two
equi vabenttﬁeqiregenc@@f A8bE Bhe ST0H ag\goﬁésmﬁ;@-wtoxmelsoz /| Ar2-CH2 SOS Art

2 CQ02R2 (6) ( 7%11 ( 5% WO 03/ 018543 PCT/ GB02/ 03806
e sulphones (6) are prepared by oxidation of thioethers
Ar2-CHs-SAr! (8), which in turn are formed by reaction of thiols AriSH (9)
with benzyl derivatives Ar2CHz-L (10), where L is a leaving group such as
chloride or bromide and Ar! and Ar2 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-chloroperoxybenzoic
acid, also in an inert solvent such as dichloromethane.

Compounds of formula I in which m is 0 and Z is CN or OR?2 may be

15 obtained by reaction of a sulphonate ester (11) with (respectively) cyanide
ion or R22OH:

(11)
where L! represents a sulphonate leaving group (such as mesylate,
tosylate or triflate) and Arl, Ar2, Rl and R?2 have the same meanings as
20 before. The displacement reaction may be carried out in DMF at elevated
temperature, e.g. about 80°C. When the nucleophile is R?20H, 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).



10 where Arl, Art and R2 have the sane neani ngs as before. The

decar boxyl ati on nmay be acconplished by heating at 1500C in DMSO i n the
presence wbD osodiswin chl ori de and water, while reaction of @EEX/GBRI3ZPE) May
be carried out at anbient tenperatureiin an inert solvent such as THEin 5
the presence of strong base such as potassiumt-butoxide. The sul phones (6)
are prepared by oxidation of thioethers Are-CH2-SAr1(8), which in turn are
formed by reaction of thiols AriSH (9) wthy,kenzyl derivatives Ar2CH2-L
(10), where L is a |leaving groyp such_a oride or brom de and Arl and
Are have the sane neani ngs a#hbgﬁb gﬁgtion between (9) and (10)
takes place in an inert sol vent ,suct net hane in the presence of
a base such as triethyl am ne, wﬁ?le te/ oxidation of (8) to (6) is
conveniently effected by n}chloroperoxyﬁggzoic acid, also in an inert

sol vent such as dichl oromet hane. Conpou of formula | in which inis O
and Z is CN or TRRals6IPEL2) Hre @RbahPRAToN tiRAs)d@hosition 98 hlkumeat € ester
(11) with (respectively) cyanide ion or RRaOH R c Arls® (DJL' (11)
where L' r@@esents a sul phonate |eaving group (such as nesylate, tosylate
or triflate) and Arl, Are, Ric and Rea have the sane neanings as 20
before. The di spl acenent react i qrage carried out in DVMF at el evated
tenperature, e.g. about 80C. \Wen t} edpH'e is R2aCH, it is

g anion by treatnment with sodi um
hydride prior to reaction with ( . The sul phonates (11) are prepared by
reaction of the alcohols (12) 25 witkighe appropriate sul phonyl chloride
(e.g. under anhydrous conditions at |low tenperature in the presence of a

tertiagy aghBfdin 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=CHR!¢ where R1¢ has the same

10 meaning as before.

An alternative route to the alcohols (12) in which R1¢ is H involves
reduction of a ketone (4) (e.g. using borohydride) to the corresponding
secondary alcohol (14), converting said alcohol (14) to the corresponding
mesylate (or equivalent leaving group), effecting nucleophilic displacement

15  with cyanide ion, hydrolysing the resulting nitrile to the corresponding
carboxylic acid, followed by reduction to the primary alcohol. The
hydrolysis is typically carried out under acid conditions (e.g. in a mixture
of acetic acid and conc. HC1 at 110°C) and the reduction is conveniently
carried out by sequential treatment with isobutyl chloroformate and

20 borohydride in THF.

Compounds of formula I in which m is 1 and R is H or Ci4alkyl
may be obtained via oxidation of an alcohol (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



WO 03/ 018543 PCT/ GB02/ 03806 11 Rla Ar'S02 Ar~~ 0_ OH (12) The al cohols
(12) are avail able fromthe hydroboration of al kenes (13): e Ar CHRlc
Ar1SO X2:we 03085435 wherein Arl, Are and Rlc have the san®PCTEEBI20886as
before. The process typically involvegg reaction with borane in THE at room
tenperature, followed by treatnent with al kali ne hydrogen peroxi de and
separation of the desired cis isoner by chromatography. Al kenes (13) are

avai l abl e fro ket 4) .b . ] | = 1c wh Ric h
the sane. 1GeTERTIS 0 BoFk B R AT PERAE Y debr ot Bs e Cohot 5 (12) i
whi ch R ¢ bgldhdxB¥etPdxalRbydes Ohith fa defiked evigh RigPeg@(y@itohydri de)

to the correspopdl ng secondary al cohol (14), converting said al cohol (14)
to the cortoespuidt eyl esterk af 8-¢yetohexyinrapenciclasidd. nfheseoimpiurnampgct i ng

nucl eophi | c_displacenent .15 with cyani de i l,ysSi th | ti
N o e G SRR on o v
primary a RSOOSR YA o) ' ll.blll‘gﬁ I d

condi tﬁons&?’g&lgqp@_%&auﬁx%é/e%@?bgeg ei%bﬁ;'gﬁgic%%m%%g{ dé%ﬁ%&Hﬁ% at g{??L%IC) and

the reductil¥corsespondiny geidsyanéer coaderted thy veriptgnifisahiderarat ment with
i sobutyl chloroformate and 20 borohydride in THF. Conpounds of forrmula I in
whi ch m i saltemneadivel eéster dprigatives.4al kyl

Where they are not themselves commercially available, the starting

materials and reagents employed in the above-described synthetic
10  schemes may 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 stereoisomers. 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 overall asymmetery of the molecule. Such compounds may be prepared in
racemic form, or individual enantiomers may be prepared either by
enantiospecific synthesis or by resolution. The novel compounds may, for
example, be resolved into their component enantiomers by standard
techniques such as preparative 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 diastereomeric
esters or amides, followed by chromatographic separation and removal of

30 the chiral auxiliary.



may be obtained via oxidation of an alcohol (12) to the corresponding

al dehyde or ketone, and el aboration of the carbonyl group thereof in the
manner dewormloesd4pr evi ously in connection w th conversi onPoff/GBoe/0Bs®sones 25
(4) into conpounds of fornmula I in whifjgh mis 0. For exanple, oxidation of
WO 03/018543 PCT/ GB02/ 03806 12 the al cohols (12) wherein Rlc is H provides
the correspondi ng cycl ohexanecarboxal dehydes, which nay be condensed with

Ph3P=CO2Et to {provide ethyl r = [ ds. These
inturn my b WS}B? 3&@ ncgltj%lg at%z)btg hs@ng%?ﬁ%g%ﬂ]%g%ﬂeﬁﬁ% Hobes3t yj

2- cycl ohexy P6PRairM1e e protit 68n Sibivewralchytiv@grdagpsobpagtafdhto al kyl ati on,
and/or to hydrolysis to "the corresponding acids, and/or converted to a

vari ety ofmalecukesmoncetneds fBhisvoapdeachiesedbit meass ofigepsertianakr e not

t hensel ves comercially avail abl e he .starti nat exial s an ents
enpl oyed iR‘TO‘E‘F@%Pé‘P\ée%&&} %gh%’%?n G5t %881’6 %@Eeéﬁgs? ?/u%sel%ogtr é?ﬁ%d by the
appl i cati - [ OIHES [BRR5 C1 FINHRETIV. GreensEci al |y
avai | a%l e%r}la e}sﬁgf’s%%f]&"x?ﬂwabe a;’);?r?ée%lil%t%%%tb’hat many of the

above- des@.hal Wits, IRrbtertivedbromgs im@rganie Syinskesis, fobn Wiy & Sons,

stereoi soners. In particular, certain products may be. forned as ni xtures
of cis andl9lanEh¢ proteelng gromps May h%r?}BPY‘?‘iﬁF apoﬁv%legﬁbsg@ﬁ@%mt is on

the sane or_opposite sid f th i t he aryl sul phonyl group. Such

mi Xt ur es r?&?g‘gglsgtgp@reﬁ?oe‘% %@0%%%5%%1&38%3?' means such as fractional

crystal | i sati org@pshlRrBeRHdsiof @sshyiagahedeaslvf actieityesfrcosapmanddst accor di ng
to the invention nay exist as optical isoners due to thmresence of one

or noi@ chihegiresemt mesntiontewands yekcretase 2t diselogpd iayRBLEPGTEr t he

nmol ecul e. Such conpounds e i racem ¢ form or individual

enant i o_rrer%ndn‘ffy %%W@%&tﬁ%@?@%ﬁ%%speci fic synthesis or by

resol uti on. ThenpoyalEPOHANSH MRknt {ontRrPARad BF ISSQUNE itnke Lhei
Boy $tandar

conponent enant1oOners
10pM, preferably less than 1uM and most preferably less than 100nM in

at least one of the above-referenced assays.

15 The following examples illustrate the present invention.

EXAMPLES

Intermediate 1

IO
Cl

20 4-Chlorothiophenol (3.6g, 0.025mol) in dichloromethane (100ml)
was treated with 2,5-difluorobenzyl 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
brine (100ml). The separated organic layer was dried (MgSO4) and

25 evaporated to dryness. Product was purified by passing down a plug of
silica eluting with hexane-ethyl acetate mixtures. 5.12g. 1H NMR CDCls

"7.23 (4H,s), 6.69-6.86 (3H,m) and 4.04 (2H,s).



techni ques such as preparative HPLC, or the formation of diastereoneric 25
pairs by salt formation with an optically active acid, such as
(-)-di-p-woloapyds4zl-tartaric acid and/or (+)-di-p-tol uoyl -PCrasRoaissvéaci d,
foll owed by fractional crystallizatiom4and regeneration of the free base.
The novel conpounds may al so be resolved by formati on of diastereoneric
esters or am des, followed by chronmatographic separation and renoval of 30
the chiral auxiinh, Mﬁoé/@eﬁl%.qgg?éml%%l%%/cﬁ§§ﬁéedﬁ?dﬁlﬂbﬂﬁnmr@‘ the
above synthetic sequences it Y be necessary and/or desirable to protect
sensi ti ve @00nel anidvizregtedupitham-erlyraferoiysbenmolcomid €44 .8gnOdid@adol Thi s may
be achi eved by neans of _conventi onal rotecting groups, sug(y as, those
descri bed 99% w6y R and sined dor 2 ihoues g IMedregcipp fias then washed with Moo e,

Pl enum Pr egs 73 T W, . Myt t j s in
Organi c Sglﬁtaﬁ%%(? %é%%ﬁﬁ‘tw’ é?%ﬁngﬁ%& (i@@f%ﬁ@é (¥%$%@t%\%é‘\é$%ouq€§g may be
renoveg att@dﬁ&i@é@ﬂiﬂi@sﬂyﬁ&@&ﬁ%ﬁmﬁ{rﬁg et @nnailibedsutingwithr om the art.
Sui t abl e net hods of assaying the level of activity of c%gounds of 10 the

pr ESﬁnt i nhexaneathywaetise misdures, §s€eg-ébeMBc@]al ba @H,41J786H2), and in
Bi ) , 3 , )

i |mc/)gn$ imofltz%‘il5 égggaﬂ=%§g‘))’o?§B£Q§Z%p{%ﬁ@f€$§§ij Bg'ggé f}gzt 1M and
nost pref e(rl?.E%ﬂ)fIge?gr ()_6@?96@14.99 d@__36a(chI§ast one of the above-referenced

assays. 15 wi ng eXanples illusfrate the present invention.
EXAMPLES Internediate 1 F 02 ~acl

10 Intermédiate 2
F /@/CF:;
I;'j\ _S03

Prepared as for Intermediate 1, using 4-trifluoromethylthiophenol,
and obtained as a solid. TH NMR (360MHz, CDCl3) § 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, s).

Preparation 1

O F OH
FC02Me
0,
$\©\CI
Intermediate 1 (1g, 3.31mmol) and methyl acrylate (0.84ml,
20  9.27mmol) in tetrahydrofuran (30ml) were treated dropwise with
potassium tbutoxide (3.64ml 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 (60ml). The organic phase was
separated, dried (MgSO4) and evaporated to dryness, and the product

25  purified on silica eluting with hexane-ethyl acetate mixtures.(1.0g). 1H
NMR CDCl; 12.0 (1H,s), 7.41 (4H,s), 7.06-7.0 (2H,m), 6.87-6.81 (1H,s),



20 4-Chl orot hi ophenol (3.6g, 0.025nmol) in dichloronethane (100nl) was
treated with 2,5-difl uorobenzyl brom de (5.17g, 0.025npl1l) and

triethyl aworg/o(49nl, 0.028npl), reaction was stirred for PETHGRIRA3%0henN
diluted with dichl oronethane (250m ) ar® washed with water (100m ) and
brine (100m ). The separated organic |layer was dried (MpJSOX) and 25
evaporated to dryness. Product was purified by passing down a plug of
silica el usigngsy &) Sgsend; &t DB . Ae5RHA, 810212108 2H0m) 28 52 VMR £DC13
7.23 (4H,s), 6.69-6.86 ?BFEH) and 4.042?2H,s). WO 03/ 018543 PCT/ GB02/ 03806
14 This t hdJetlBdiH%E 2128,2 O H.b8nmd 28a8.1d{1dEoved i n di chl or onet hane
(100m ) and treated with mchl oroperoxybenzoic acid (14.3g, 0.042nol

(509 w)) and stirred for 2 hours. The reaction was then washed with
Na2S206 (5%@ Lyhk 9100n ), brine (50nt), dried (MySO4) and evaporated 5
to dryHESST_gﬁE_SUﬁ%%Uﬂe product was purified on silica eluting with

CDC13 7.61 (2H,d, J=8.6Hz),

hexane-et hyl acetate m xtures, 3.6g
7.45 (2H,d, J=8.6Hz), 7.13-7.08 ( -7.01 (1H, M, 7.05-7.00
(1H, M, 6.99-6.87 (1H, M and 4. 38 10 Internmediate 2 F F3 1 02
Prepared as for Internediate 1, usingogg-trifluoronethylthiophenol, and
obtained as a solid. 1H NVR (360MHz, C 8 7.85-7.83 (2H, m, 7.76-7.74
(2H, , 7.15-7.10 (1H m, 7.06-7.0 (1H & P 92-6.86 (1H, m 15 and
4.46 (2H, s). Preparation 1 1 O2M F XH @

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 NH4Cl

10  (100ml), and the organic phase separated, dried (MgS0O4) and evaporated
to dryness. The product was purified on silica eluting with hexane-ethyl
acetate mixtures, 0.5g. 1H NMR CDCl37.43-7.37 (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 3

ol
O

2

Prepared by the procedures of Preparations 1 and 2 using
Intermediate 2 to give the product as a solid. (0.3g) TH NMR (360MHz,
CDCl3) 8 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).



~acl Internediate 1(1g, 3.31mmol) and nethyl acrylate (0.84m, 20
9.27mml ) in tetrahydrofuran (30m ) were treated dropwi se with potassium

t but oxi dew(33048%13 1M sol uti on in tetrahydrofuran, 3.64nmoIPCT/GBIR®3geact i on
was stirred for 2 hours, diluted withlé hyl acetate (100m ) and washed
with water (50nml) and brine (50nl). The organi c phase was separated, dried
(MgSH) and evaporated to dryness, and the product 25 purified on silica

el uti ng wippe g*gﬁe;ﬂaahyl acetate mxtures.(1.0g). 1H NWR CDCl13 12.0
(1H,s), 7. .06-7.0 (2H m, 6.87-6.81 (11-1,s), WD 03/018543

PCT/ GB02/ 03806 15 3. 81 (311, s), k3. 38 (1H 4 )=3. 2, 15. 8Hz), 3.02-2.92

(2H M, 2.52 (1H,dd, J= 5.7, 1 .2 (1HmM and 2.2-2.1 (1H mM.
Preparation 2 O F OZ ~ ci The | er §2 Ry Preparation) (1.0g,2.25mmol) in
di net hyl sul foxide (10m) was tr8datedwth NaC (0.3g, 4.96mmol) and water
(0.9m, 4.96mmol) and heated at FLf for 2 hours. The cool ed reaction

m xture was diluted with ethyl ace e (100m ), washed with saturated
NHAC1 10 (100m ), and the organi c phase separated, dried (MgSO™) and
evaporated to dryness. The product weP2Burified on silica eI uting with

hexane- et hyl tate. m xtures
7.22-7.1 (211, ﬂﬁfhﬁéﬁﬁl@xmqmmﬁ%%%%% iRl 57 gé‘v@aﬁ (211, 1.
15 Prepar a&llo%iée Eo & sturry 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 temperature for 1 h. The ketone from Preparation 2 (6 g, 13 mmol)
in tetrahydrofuran (50 mL) was added dropwise over 20 min. and the
mixture was stirred at room temperature for 18 h. Water was added 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. The residue was purified by flash
column chromatography on silica gel, eluting with isohexane:EtOAc
(85:15), to give the product as a white solid (5.2 g, 88%). 1H NMR
(400MHz, CDCls) § 7.41-7.36 (4H, m), 7.18-7.13 (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 (1H, m), 2.31-2.04 (3H, m), 1.89-1.78 (1H, m), 1.28-
1.24 (3H, m).

Preparation 5

00 (2 (b)

The ketone from Preparation 2, (0.1g,0.26mmol) in methanol (2ml)
was treated with NaBH4 (0.098g, 0.26mmol) and stirred for 1 hour. The



02 Prepared by the procedures of Preparations 1 and 2 using Internediate 2
to give the product as a solid. (0.3g) 1H NWR (360MHz, CDCl13) 8 7.71-7.69
(211, d, We03/0Mi2), 6.62-6.60 (2H, d, J= 7.4Hz), 7.22-7.1PCIMGR20380m) ,
6.95-6.88 (1H, m, 3.02-2.99 (2H, m, 17.63-2.54 (411, m and 2.25- 2.16
(2H, m. WO 03/018543 PCT/ GB02/03806 16 Preparation 4 F S02 QO2Et Ethyl
(di et hoxyphosphi nyl)acet ate (5.16 n1_ 26 mmol ) was added dropwi se to a
slurry of 0 I I 24.7
mol) in t% ﬁﬂ]c}p X?é }%%‘@%ﬁ hgo%ﬂa%lﬁgéﬁavgﬂgte;&r@a&etét&?oom

t enper at ur@ohdl, theh th‘éhﬁ-g&ﬁi@pleas‘erwm Ehsmlaltedldme& (MgS9)4) hadmmol ) i n
tetrahydrofuran (50 nm.) was added dropw se over 20 mn. .and the_ m xture

was stirreevagoratashio dnmesat Thecsandigons predusts weerespadfied an sikiere mi xt ur e
was extracte th C he c nbi ned organic 10 fractions were
washed wit &Eﬁe‘?’ﬁh}‘?’é’& (@%ﬁfetgg%lmtl Ae$S vent was evaporat ed under
reduceg pr ey Shiars) B de SHANSIRADOMLAJ- e@m}tl@sh 1E9l0@IEomat ogr aphy

on silica gel, eluting i sohexane: Et OAc 15), to give the product

as a whi t e5.8816.82 (SE2my, 3.8699.73 (HIXVR. smmﬂm@mza 18 @136 (4H, 1),
4 144 10 2082 0k b B30 Kb and LA AL5 GEb oty 2. 42 2. 58 (1h
M. 2 31 Zqdt k5 v tobtndy 130(dH, s)”h 1687 3% (21,29, 6350-695 (1R gparation 5
3.97-3.95 (1H, m), 3.77-3.68 (1H, m), 3.51-3.49 (1H, m), 2.61-2.53 (2H,m),
10 1.91-1.83 (2H, m) and 1.50-1.42 (2H, m).

Preparation 6

F
QE ™
0,
E 3
L
Ci

The trans cyclohexanol from Preparation 5 ( 2.7g , 6.9mmol) and

15  triethylamine (1.45mL, 10.3mmol) in dichloromethane (50mL) were
treated with methane sulphonyl chloride (0.645mL, 8.9mmol) at -30°C.
After 30 mins the mixture was washed with water (20mL), 10% aqueous
citric acid (20mL) and saturated aqueous sodium hydrogen carbonate
(50mL), dried (MgSO4) and evaporated to dryness. The solid was

20 triturated with ether to give the mesylate (2.6g) 1H NMR (CDCls) 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, s), 2.88-2.52 (2H, m), 2.29-2.21 (4H, m) and 1.59-1.47 (2H, m).

Preparation 7

25 !




F02S\ 02S / A A 20 (a) (b) The ketone from Preparation 2,
(0.1g,0.26mmol ) in nethanol (2m) was treated with NaBH4 (0. 098g,

0. 26rmol )werd/ossses red for 1 hour. The WO 03/018543 PCT/ CBR2r3B00833808 7
reacti on was quenched with HO (1N, 1Q@8l), diluted with ethyl acetate
(20nl), then the organic phase was separated, dried (MgSO4) and evaporated
to dryness. The cis and trans products were purified on silica eluting
with hexane-eth he%ﬁﬁisaﬁ%sgidtélffﬁﬁPr‘é%éﬁéti&ﬂ 620931, OF MR CDC13
.39-7.33 (4H m, 7.11-7.02 (2H m, .88-6.82 (1H M, 3.80-3.73 (1H M,

. 80- 2. 60 {iRkblvkd iR .taRrehel@0pPAMHaml add2da8-2pBsataitroged da®pleldf br) and

10 LSS SR b 5 A4S
.61-2.53 2?@%\;@ @&&?&%f]éh%‘?’aﬂﬁcgﬁ%en@oowtcﬁgﬁ%ﬂle%ﬁll%i:%&ll difftggar at1on

3 I rans cyc exano rom Preparation 5

(2.79 5 6. YWPWhtdNd0ndD alnd whEddwitheethy] 4bddate 12 x3H0ml)) Tk organic
di chl oronet hane (50nL) were treated wth net hane sul phonyl chloride

(0. 645, phasmwiy veashedowith afine (1@ nilnied( Mg RiandevaroratesheBhai t h
0
water ( 2Omc'l)eétr %ﬁ éob%a%% Was purified by column chromatography on silica gel

ONOEFL NN

eluting with 10-20% ethyl acetate in hexanes, to give the cyanide. H
NMR (CDCls) 7.42-7.36 (4H, 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

15 The cyanide from Preparation 7 (143mg , 0.36mmol) was
dissolved/suspended in a mixture of glacial acetic acid (10ml) and cone.
HCl (6ml) and heated at 110°C for 15 hours. The mixture was cooled,
diluted with ethyl acetate and washed with water (x3), dried (MgSO4) and
evaporated to dryness. This crude residue (153mg) was purified by

20  preparative tle (5% methanol in dichloromethane/ 1% acetic acid). H
NMR (CDCls) 7.38-7.85 (4H, s), 7.08-7.06 (2H, m), 6.90-6.84 (1H, m), 2.65-
2.58 (2H, m), 2.38-2.33 (3H, m), and 1.75-1.49 (4H, m).

Preparation 9

. 023\©\C
25 !



citric acid (20nm) and saturated aqueous sodi um hydrogen carbonate (50.L),
dried (MgSO™) and evaporated to dryness. The solid was 20 triturated with
et her to wowa/0185¢3 nesyl ate (2.6g) 1H NVR (CDCl3) 7.40- 7. PCT(GHA2/03806
7.12-7.07 (2H, M, 6.92-6.83 (1H, m, 4188-4.65 (1H, m, 2.96 (3H, s),
2.88-2.52 (2H m, 2.29-2.21 (4H m and 1.59-1.47 (2H, nm). Preparation 7
\ FrCN F 02S 25 WD 03/018543 PCT/ GB02/ 03806 18 The trans nesylate from

Preparation 6 (@ﬂe?gpaniaemae WRstioni8350mEed0 1Rnimblenss (RRekkddad added
to a pre-azeotroped sanpl e of fpetrabutyl anmoni um ci/anl de (354ny,

1. 32_r|r_ThmI ) .allﬁﬁdtﬁﬂee)frtbb&taihd I ydrofisanygdrimel and wetr ( YeBid S’éntedtanfgn cooled to

re. e solution was diluted 5 with . 10m h i t h et hyl

<(acetS at )e ( 2%@?@0%9 ml*F@%WééﬁY@teéWHgg&&égé%Hé‘@%]\#‘? W&)eé‘” ), ydr i ed
MySO4) an apor . ' tom b £ I

chr omat ogr%{bcﬁé.‘&nwg}}eﬁ%}gag@y El%f}%%i Fggﬁn\ﬁ? tB hﬁfgﬁ% % gt%ﬁgﬁ%é??g?béog%% Egzanes,

to give theereyrlel (@6mllol6nMB1Y A tBen withlithiden Mddroside (6ndf)- 7. 05 (2H, m),

6.89-6.84 (1H, m . 2.88 10 2.86 (1H, m), 2.76-2.72 (2H, n% 2.52-2. 45
(1H ), 2.0.25mmal) wese addedrand themixtire was-stivwed atrepkrafdlys. dhe cooH F

s\ 11?111230?1?@ $ aasnéo%?e(i, rd?mtgglev%%fl aetcf;lycr)lnacét BNy Was%eé%%l&atvé@?xw
and sat. sodium bisulphite, dried (MgSOs4) and evaporated to dryness.
This crude residue (51mg) was purified by preparative tlc (20% ethyl
10  acetate in hexanes) 1H NMR (CDCls) 7.37 (4H, s), 7.10-7.02 (2H, m), 6.90-
6.84 (1H, m), 5.57 (2H, brs), 2.54-2.48 (3H, m), 2.43-2.39 (1H, m), 2.19-2.15
(2H, m) and 1.62-1.50 (3H, m).

Example 1

ci
SO, ;:

/////,

15 CO,Et

Sodium borohydride (313 mg, 8.23 mmol) was added to a mixture of

the unsaturated ester from Preparation 4 (3.74 g, 8.23 mmol) and nickel
(ID) chloride (2.67 g, 20.6 mmol) in ethanol (100 mL). The mixture was
stirred at room temperature 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 evaporated under
reduced pressure. The residue was purified by flash column

25  chromatography on silica gel, eluting with isohexane:EtOAc (85:15), to
give the faster running cis-isomer, as an oil (1.36 g, 36%), 1H NMR
(400MHz, CDCls) 8 7.37-7.30 (4H, m), 7.09-7.00 (2H, m), 6.86-6.79 (1H, m),



di ssol ved/ suspended in a m xture of glacial acetic acid (10m ) and conc.

HO (6m) and heated at 1100C for 15 hours. The m xture was cool ed,

di | uted vwoli3e1dsyd acetate and washed with water (x3), driped/GBiB88dy and
evaporated to dryness. This crude resR@ue (153ng) was purified by 20
preparative tlc (5% nethanol in dichloronethane/ 1% acetic acid). 1H NWR
(CbC13) 7.38-7.35 (4H, s), 7.08-7.06 (2H, nm, 6.90-6.84 (1H, m, 2.65- 2.58
(2H, m, 4. BR(PRG £3111 M), 2212 78-J="740 HAR.46)2.38r(@FRma),i D192 14 F CONH2
F 25 028\ I 37018543 PCT/ GB02/°03806 19 The cyani de from Pr eparation 8
(50, 12Hrmh)), Vet 1 GilS@H, wel 1.57-1ad {40 ume, bf37t(§ﬂ,§h3’(7rbfﬁﬁf)an (4.5m) and
wat er (0.5m) and sti rfled at 20C., Tge m xture was trif%@j t‘g%ydrogen
per oxi de (20m 28l &lgadhy sloxpRr THNGT4 S 1SORMTnfh Fir Y (rgﬂré 25mmol )
for 2 hours. Hydrogen 5 peroxide (20m, 0.6mmol) and then with lithium
hydroxi de (6ng, 0.25mmol) were added and the m xture was stirred at A for
72hr s.5 Th@Examigleree was cool ed, diluted with ethyl acetate and washed with
wat er (x2) ang sat. sodium bi sulphite, dried (MgSO) and evaporated to
dryness. This crude residue (51my) was pupifj@®d by preparative tlc (20%
ethyl 10 acetate in hexanes) i (coc 7.37 (4H, s), 7.10-7.02 (2H,

m, 6.90- 6.84 (1H, m, 5.57 ( rShosy2Xe4-2.48 (3H, m, 2.43-2.39 (1H,

2,

m, 2.19-2.15 (2H, m and 1.62-Y 3H, ). Exanple 1 C1 iio. S

OoH
Lithium 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 degassed and stirred at room temperature under nitrogen gas
10  for 5 h. The mixture was poured into aqueous hydrochloric acid (1M) and
extracted with ethyl acetate. The organic extract was dried (MgSO4) 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, CD30D) 6 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
F
jeg
<?m.. S02
20 The acid from Example 2 (50 mg, 0.117 mmol), morpholine (30 pL,

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



F 15 CO2Et Sodi um borohydride (313 ng, 8.23 nmpl) was added to a m xture
of the unsaturated ester from Preparation 4 (3.74 g, 8.23 mmol) and ni ckel
(1) chl owode/o{8467 g, 20.6 mol) in ethanol (100 nl). TheCKiG®RW08806aS
stirred at roomtenperature for 20 m 81, then water (100 nL) was added. 20
The m xture was filtered through Hyfl oTM washing wi th ethanol and et hyl
acetate. The sol vent was evaporated under reduced pressure and the residue

was parti tbppreabeiceederhitidgedRisAoe 10Adnval-63-Difleeh plagaitioprop )-8+ was
collected, dried (MgSOH4) and the sol vent was evaporated under reduced

pressure. efhylcaebodium&mhyquchhrabb G 1miga §123dommnl) smsardadeioddieaphy on
silica gel, eIutln Wth_ i.so 851 ive the faster
runni ng ciixt ES%P starrgd fog; ?fgi 61%2@6 P&N\ﬂgonf&@ﬁﬁﬁ? ScDc13) 8
7.37-7.30 - 18543
L ot 30 s B Enbap i G af o i VRLRRIOL

2. 46- %5 38 egBhct¥as arlé&{MgE©4) (ahﬂ the)soldentbras &tgditated untleh i‘edudeﬁl ( 411

m, 1.27 (311, t, J 7.1 Hz); and alsothe slower nni n i soner,
an oi | (2@wesspres Bhg residuewgspurifedby flash cotgmn ‘3‘@@1@9‘9 fuﬁ%h%r oxi de

350 , 14.57 e f.iom Exanpl e
(350,78 6 ol R BT e Mt S Bhuod B Basoc g, o
stirred at,haQet 5@%&&%&%9@%&%%))9%%3 UDONPH ZSCID3OTNES i ur e was
pour ed |nto aqueous hydrochloric acid (1M and extracted with et hyl

acet at e. TRH, d, gaduecdHe) 7t3k2Hyad JH8i6edz), NpERT) 02 (RH, mhe7 H6+6.081(1¥as

evapojated ! %dgsra 3 89 R B §85Y 86 Pudimi®o%s et & 5P i), 2.47-2.39
(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.

F 1

. 2SO0
R
Ex. -NR2 Formula M.W. | m/z (ES*)
(M+1)

4 { 510 511
N/ Ca25HoClFeN203S | 512 513
5 ——l\{—\l _@ 572 573
~/ CaoHaCIFaN05S | 574 575
6 ( > H 511 512
CasH2sClFoNO4S | 513 514




whi ch was then crystallized fromIPA to give the product as a white solid
(950 my, 76%. 1H NWR (400MHz, CD3OD) 5 7.51-7.49 (2H, m, 7.40-7.37 15
(211, m ,w0.030185430 (2H, m), 7.00-6.94 (111, m, 2.51-2.3PCTBHBO2/03806
2.13-2.10 (111, m, 1.78-1.74 (2H, nmp2 1.57-1.50 (2H, m. Exanple 3 / | |
S ° J 20 The acid from Exanple 2 (50 ng, 0.117 mmol), norpholine (30 L,
0. 351 mml ), 1-hydroxybenzotriazole (24 ng, 0.176 mmol) and triethylam ne
(65 L, 0.[468 mol) was stirred[in tetrahydrofujan at foom WO 03/ (018543
PCT/ GB02/{03806 | 21 tenperature junder nitrogen gas for| 10m n.
1- (3- Di ngt Msk.am nopr ofNR} - 3- et|hy| cEobadiulani de | WWEWoch| n/zdES*A5 | ng, 0. 234
nmol ) wag added to the mxturg and stirred fon 24 h. The ture was
poured into agyeous sodi um hydroxi de (1M and extract d ¢ 't‘ et hyl

acet at e. [theofrganicp—gxtract was dried (WSO L) Sjvent|was
evapor at gd under radﬁfgg%;‘gessure The residue pur|f| eé? by f/l ash

col um chromat ggraphy o ilig o7 CEFNADB W t5345 Lo 1Q%5ret hanol in

di chl oronet hane, to give e pr ct as a white foam (50 ng, 8699. 1H NWR
(400MHz, [€BZOD 5 T~ T3 876 Hz), 7.3 -, J Hz
7.19-7.09“/(U§H, m, (JH 10 m, 3.69-3. %5?3(4H n')g%g 5913. 56 (4H,
. 2.55|(2H d. 3 7. 4 Hz) 2. ATEZIBACIEAGOM | B3O~ p. 07 538 1),
1.78-1.74 (2H, |, 1.58-1. 51 (ZH mz (ES+) (Mt1) 498 + 500! Exanpl es

4-15 15 The9f ol|l owi onpounds were prepared acd®di hg t $68he net hod of
Exanpl e 3, using the T oprrat g zsﬁgzdlif‘zﬁjo%%e of56r§or phol ig)ﬁ). F

10 567 568
‘Q CosHs2CIFoNOs5S 569 570

0,Et
11 567 568
Q CagHs2ClF2NO5S 569 570

CO,EtL
12 _O 567 568
, CogHs2ClFaNO5S 569 570

CO,Et
13 _|<:> 495 496
Ca5Ha2sCl1FoNO3sS 497 498
14 581 582
‘Q C29H34C1FaNOsS 583 584

< COyEt
15 581 582
@ CooH34Cl1F2NO5S 583 584

CO,Et

Examples 16-33

Cl



R Ex. -NR2 Formula MW mz (ES+) (Ml) 4 510 511 ~--~ C251129CLlF2N203S
512 513 5 572 573 \--j C301131ClF2N203S 574 575 6 _<:)--OH 511 512
C25H28C1RRN®4B1H18 614 WO 03/ 018543 PCT/ GB02/ 03806 22 Ex PCINAD2B880mUl a
MW mz (ES+) (Ml) 7 532 533 C27112§CLF2N203S 534 535 8 535 536
C261128CLF2N303S 537 538 9 --r~02Et 567 568 C28H32CLF2NO5S 569 570 10 567
568 02Et C28H32C1F2NO5S 569 570 11 567 568 CO2Et C28H32C1F2NO5S 569 570

2 s Tenee UGy SR o g

appropriate amine free base or amine salt with prior neutralization.
To a stirred suspension of cis 4-(4-chlorobenzenesulphonyl)-4-(2,5-

difluorophenyl)cyclohexaneacetic acid (Example 2, 0.15g, 0.35mmol) in

5  dichloromethane (5ml) was added oxalyl chloride (0.05ml, 0.57mmol) 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

10  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

15  methanol in ethyl acetate where appropriate.

Example No. R MS m/z m.p.
(M+H)

16 NH-cyclobutyl 482,484 192-193°C

17 NH: 428,430 187-189°C
18 NHMe 442 444 200-201°C
19 NHEt 456,458 146-147°C
20 NH2Pr 470,472 150-151°C
21 NHiPr 470,472 124-125 oC
22 NMe2 456,458

23 NHCH2CH2Ph 532,534

24 NHCH2CF3 510,512

25 N/—\SKO 546,548

/0

26 NHCH3-cyclopropyl | 482,484 187-188°C
27 NH-cyclopentyl 496,498 182-183°C




CO2Et C29
Exanpl es

1134C1F2NOSS 583 584 15 581 582 C29H34C1F2NO5S 583 584 CO2Et
16-33 COR F jal O=S=O d WD 03/018543 PCT/ GB02/ 03806 23 These

Exanpl es werog/opgsepar ed by the foll ow ng nethod, using thePCapgBopssoat e
amine free base or anmine salt with pri2# neutralization. To a stirred

suspensi o
di fl uorop

n of cis 4-(4-chl orobenzenesul phonyl)-4-(2, 5-
henyl ) cycl ohexaneacetic acid (Exanple 2, 0.15g, 0.35mmpl) in 5

di chl or om
di net hyl f
a small v

PtiRam R NDb. Was addedroxal yl chl gMSd&/4 0/ 05m , ndp57mol ) and
ormam de (1 drjop). After 30m nufes the solution was evaporated to

ol ume and to g sol ution of the res(Mt!rHin di chl or onet hane (5n)

was added
m nutes t

re—dest++ed r-Re—{+—75mn ot ot f 20
hgssol vent was N g‘H’ t/’acuo ﬁg 47P0I ] 425&4‘75{@“;)3;: ?inedo[)y

chr omat og
et hyl ace

Ny onmSiiicC B el utl ng Wt ghnGigeasi g concentratijons of
tate in isohexgiggﬁ Y5 5% 50% . The fractions containing |the

product w
purifi cat
of et hyl

epg evapor at ed KpitBive the prodydB4,486 de. 10Br1IG©Qr aphii ¢

| ON WAS perfor med on silica npl usi hg appr nnrl ate concentrati ons

p8ktate in isohNiMIé(Eféi hyI acet 498,560 15 @t%i’@l in ethyl

acetate w

55 S AP oP A BT e N RIRSTA ™ | 132-134 oC

10

Example 33

Cl

To a solution of the cis amide from Preparation 9 (46mg) and
pyridine (0.058ml) in tetrahydrofuran (1ml) was added trifluoroacetic
anhydride (0.056ml). The solution was stirred at room temperature for 2
hours when 0.5M-HCI (aqueous) and ethyl acetate were added. The
organic phase was dried (MgSOQ4), evaporated to a small volume and
purified by chromatography on silica gel, eluting with isohexane : ethyl
acetate (5 : 1) to give the desired product as a colourless solid. TH NMR
(860MHz, CDCl3) § 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, d J 8.6Hz), 7.36(2H, d J 8.7Hz).



(MtH) 16 NH-cycl obutyl 482,484 192-193C 17 NH2 428,430 187-189 C 18 NHwe
442,444 200-201 C 19 NHEt 456, 458 146-147 C 20 NH Pr 470,472 150-151 C
21 NHi Pr Wo034784324- 125 C 22 Nwe2 456,458 23 NHCH2CH2PIRCFB:B02833084
NHCH2CF3 510,512 25 ,0 Z 546,548 ~1®@%26 NHCH2-cycl opropyl 482,484 187-188
C 27 NH-cycl opentyl 496, 498 182-183 C WD 03/018543 PCT/ GB02/ 03806 24
Exanple No. RMs mz MP. (MH) 28 NHcycl opropyl 468,470 145-147 oC 29
NHnBu 484, fi8Griple 8@ NHt Bu 484,486 102-110 oC 31 NHCH(Et)2 498,500 89-92
oC 32 NHallTyl 468,470 132-134 oC Exanple 33 CN O=5=0 CI To a solution

of the cis amide from Preparatiwéﬁﬂd
OH

o’T~o

The acid from Preparation 8 (153mg) was dissolved in dry THF
(10ml) and cooled to 0°C under nitrogen. Triethylamine (61pL, 0.43mmol)
5  and isobutylchloroformate (57uL, 0.43mmol) were added and the mixture
stirred at 09C 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 solution, sodium bicarbonate
solution and brine then dried (MgSO4) and evaporated to dryness. The
residue was purified by column chromatography eluting with ethyl

. acetate: hexane (1:3) to afford the desired alcohol (75mg). TH NMR (CDCls)

15  7.89-7.31 (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 (4H, m), 1.90-1.85 (2H, m), 1.78-1.74 (1H, m) and 1.54-
1.44 (2H, m). m/z =423 [MNa]*

Example 35

20 “



5 pyridine (0.053nl) in tetrahydrofuran (I m) was added trifl uoroacetic
anhydri de (0.056m). The solution was stirred at roomtenperature for 2
hours whewOo®3BMSHC1 (aqueous) and et hyl acetate were addedCTHRH2/0880gani C
phase was dried (MgSO4), evaporated td2@ small volune and purified by
chromat ography on silica gel, eluting wth isohexane : ethyl 10 acetate (5
1) to give the desired product as a colourless solid. iH NV (360MHz,
CDC13) b 1g )70 (2H, m, 1.86-1.94 (2H, m, 2.03-2.10 (1H m,

2.42-2. 45 , M, 2.51(2H, d J 8.0Hz), 6.8 (1H m, 7.02-7.09(2H_m, 7.30
(2H, d J 8.6Hz) Toz gduten of the acitHrpm Reevwle 2494 indIC¥E0H) vdgend 25
Exanpl e 34 a O.=-0O The acid,fyomPreparatio 153ng) i ssol ved
in dry THFet%(g’i@ﬁﬁgatﬁr{égéﬁﬁl"@f %‘gd"éﬁe‘b%ﬁﬁ’r ali“?‘bogéﬁ: %‘nggr?;ﬁvq\ﬁ@iényé (61L,
0. 43mml ) 5 +d t mp eeseqdiand the
m xture stglr'?ggﬂglfﬁ%%lgsﬁol?g%%%%ﬁa ﬁﬁ"ﬁgég‘%"&fgﬁ?‘tﬁ ate %F\%@ﬁ)ad for rrrgd was
renoved byakidvapatated ianthcoastukdnvap n atiiylrddebatesand fitteded. THE. The

conbined THF |ayers were recooled to C;Fkg %nd sodj, um bor ohydr.i de .( 70ng,
1. 84mol ) EYrateswagevenorateddrn aiacuo e yielgd atlperpphengl ¢3terOfice. 10

After stirrigng.far 30 mnutes ion was diluted with ethyl
acet at e, V\%’%fﬁ@be EWIEMH%%% %ﬁ]l?sgﬁ%gg% gg él}?l on, sodi um bi carbonate

sol ution aggbﬁg')ne then dried (MgSO4) and evaporated to dryness. The
residue was purified by colum chromatography eluting with ethyl acetate:
hexane (1:3) toTafthementafudephend] estespoeparesiig) StepH 1N wEe 235 15

7’2, fgno Sherehied i DMPGE D Pt Sl iRt hagd Bl 4 22
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 (MgSO4), 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 (5656 mg). 'H
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), 2.41 (4 H, d, J= 7.8Hz),
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 (2H, m), 7.30-7.37 (4H, m).

20
Example 36
F H\/ﬁ\
F 0
0=5=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)

95  was heated to 500C for 3 h. After cooling to room temperature the reaction



1.44 (2H, m. mz =423 [MNa]+ Examlp a 35 0 F H\\ N F ol o 20 ci WO
03/018543 PCT/ GB02/03806 26 Step (1) To a solution of the acid from
Exanpl e 2v0b3g)ssuh DCM (50 m ) and ethyl acetate (30 ml) PaasGBEIAEa8H6
pent af | uor ophenol (1.5 equiv.) and DC@7 (1.5 equiv.) and stirred at room
tenperature for Ih. The reaction mxture 5 was evaporated in vacuo, taken
up in ethyl acetate and filtered. The filtrate was evaporated in vacuo to
yield the h@é%@é&ﬁﬁ%ﬂ@llat@& Taﬁﬂ ﬁﬁrlﬁ&yb&'tﬁitﬁ?étl@ﬂ' Raitly etlferUietgive a
subsequent reactions. Step ent af | uorophenol ester prepared in
Step (1) (x&tﬁﬁermhdd%&ngl(l\’[&fﬂl-l)) ‘68& in DMF (3 ml) and under nitrogen
wer e added gl ycine nethyl ester hydrochloride (125 ng, 1.0 nmol) and
triethylamne (0.15 nl). After 2 h the reaction was diluted with water,
extracted_lﬁ\_% gthg,y acetate (x3), washed with, water, brine, dried
(MS™®), fi evaporated. Purified by flash col um chromat ography
oipd e/ met hanol ) to give a

(1:1 i hexane/ et hyl 15 acetate t AFethyl
white solid (55 mg). 1H NWR ( ) g3-1.16 (1H, m, 1.30-1.37 (1H, m,
1.67-1.71 (1H, m, 1.75- 1.79 Z“m, 1.91-1.95 (1H, m, 2.20-2.26 (1H,

m, 2.41 (4 H d, J= 7.8Hz), 3.770% , 4.05 (2H, d, J= 5.1Hz), 6.19
(1H, br), 6.79-6.85 (1H, m, 7.00- PH, n), 7.30-7.37 (4H ).

5 Cl

The alcohol from Example 34 (4g, 10mmol) was dissolved in
dichloromethane (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 5mins the mixture

10  was separated and the organic phase as washed with saturated aqueous
sodium bicarbonate (100ml) dried (MgSO4) and evaporated to dryness.
The crude residue (4g) was dissolved in dry dichloromethane (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 column chromatography on silica gel eluting with 10-20% ethyl acetate in
hexanes, to give the product. TH NMR (CDCls) 7.37-7.36 (4H, m), 7.10-7.02
(8H, m), 6.87-6.83 (1H, m),5.91 (1H, d, J = 16Hz), 3.77 (3H, s), 2.55-2.45
(8H, m), 2.40-2.38 (2H, m), 1.95-1.90 (2H,m) and 1.65-1.52 (2H, m).

F
I

The alkene from Example 37 (3.6g, 9mmol) was dissolved in ethyl
acetate (350ml). The flask was degassed and then 10% palladium on

20 Example 38

carbon (400mg) was added and the mixture stirred under an atmosphere

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



20 Exanple 36 0 \\ FNJ~-NH2 F OS; O C The glycine ester prepared in
Exanple 35 (50 ng, 0.1 mmol) in a sealed tube and di ssolved in a 2M anmoni a
i n met harwD osokasts on (3 nl) 25 was heated to 50C for 3 h. PATtGBO208806i ng t O
roomtenperature the reacti on WO 03/ 028543 PCT/ GB02/ 03806 27 m xture was
concentrated and purified by trituration with ether to give a white solid
(28 ny). MS(EI+): 485 (M) Exanple 37 F CO2Me \ OzS | \\ 5 cl The

al cohol  f rRRE¥B. €TRE cleh oilldhtaRled Was pdiritad Ve @reparacﬂmrﬂl@émmtgmane
(280nml) and was treated with Dess Martin periodi nane 66 11nmol ) and

t he m xt ureithei%sthyl ecethte 1mhexane§ e Obﬂ@llﬂwé W%&thﬁlaf@ghaqerus sodi um

oreu o CHHORT) S0 arter Sns e ML e s SR SR 1D
glr!sggl \(/(I\a/g%% i yr\i(iild?f S oronéqﬁgﬁg % n{s)lHaﬁgch(Uﬁ@M ?93'7‘317'%4((491 RS

treated wth neth
triphepyl mosﬁhO@@Hﬁlh@)l; 6. &5468g (IHmm)I B.6BC(3IHy s)n@ 43-2.38. (4H)rrn],62183 The

sol vent was evaporated and the residue_was ur| fi oI umm
chr onat ogr@phyt, dn S#Hzdal §EI(2H) at 7§ 4Hileh 1162- &&W &(0611'413
(8H, m).
Example 39

10 |

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 Shrs. at room temperature. 1N Hydrochloric

15 acid was then added and the mixture was washed with ethyl acetate (2 x
50ml). The organic phase was washed with brine (50ml), dried (MgSO4)
and evaporated. The oil obtained was then further purified by preparative
tle eluting with ethyl acetate to give the acid. TH NMR (CDCls) 7.37-7.30
(4H, m), 7.09-6.99 (2H, m), 6.85-6.79 (1H, m), 2.42-2.36 (6H, 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

F
/©;
F .

0=S=0



hexanes, to give the product. 1H NWR (CDC13) 7.37-7.36 (4H m, 7.10-7.02
(3H, m, 6.87-6.83 (1H, mM,5.91 (1H, d, J = 16Hz), 3.77 (3H, s), 2.55-2.45
(3H, m, wWOoMNX®&8 (2H, m, 1.95-1.90 (2H,nm and 1.65-1. 5PCTaHB020380620
Exanple 38 F 02Me 02S 1 The al kene f2%m Exanple 37 (3.6g, 9nmol) was

di ssolved in ethyl acetate (350nl). The flask was degassed and then 10%
pal I adi um on carbon (400ny) was added and the m xture stirred under an

at mosphere 25 ofLBydiPgem MandieiBg52 the, G.al8thamlasdichldrertdhbheough
CeliteTM and WO 03/018543 PCT/ (B02/ 03806 28 evaporated. The clear oil

ﬁbt ai ned v(ﬁ’&nﬂ)hwaégeehﬂegl Whma&ﬂlchbmd@(%wiﬂﬂ@fsommmB% Ft hyl acetate in
T
cﬁ)r(gﬂgiogr ehﬁ)erHS%t glpgg nné)léﬁ;’ ;‘g{,%@i}n‘e\%ﬁmlp¥ 22 W?‘T‘l hexane to
[ 4.
5. 556, Sl(ﬁife%n%ndiﬁﬁ%@f&@@%& §EEGH 47 e Tt 00 inlo Qe T

1.81 (38H, asdenPvéidh vakud2ml. thd redidud) redivbolveéaDinld#Blorodidthahe (Exanpl e 39
FO2H F 02S 10 1 The ester from Exanple 38 (104ng, O. 23mm|£ was

di ssol ved ih. aTh«,walu@oan@ dripped (qtonn)eﬂsmw mmmqrsm@ Mndm )+ rthed at
20C. The fl as was degassed.and t hen % d d OXI %&ééﬁﬁ gg 15mmol )
nas added. ToPRENIT R GV ADGRLCL O Poeb fag therestat ShESetonabiB o T

Hydr ochl Oréiﬁca, eluting with 80% ethyl acetate in hexanes. The resulting material

was purified further by preparative t.l.c., eluting with 100% ethyl acetate

10  followed by recrystallisation from hot hexane to give product (7.4 mg,
14%). TH NMR (360MHz, CDCls), 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
Example 41

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

tetrahydrofuran (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 ul, 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 pl, 2.20 mmol),

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

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



15 acid was then added and the m xture was washed wth ethyl acetate (2 x
50nl). The organi c phase was washed with brine (50nml), dried (MgSO4) and
evapor at ew0 03loessas | obt ai ned was then further purified byporammasiose tic
eluting with ethyl acetate to give theé3tacid. 1H NVR (CDCl3) 7.37-7.30 (4H,
m, 7.09-6.99 (2H, nm, 6.85-6.79 (1H m, 2.42-2.36 (6H m, 1.85-1.79 20
(2H, rr) 1.73-1.69 (2H,m, 1.63-1.58 (1H, M and 1.53-1.45 (2H, n). Exanple

400 FF @a§ QO@%D%&%&QMgW/m%Q&d #vddp ergidelciade BRI e 39

(52 ng, 0.118 nmol) in dichloronethane (2 m) was treated wth oxalyl
chl oride (8@, 'I‘,hls/mmﬂemtalo’ms chrodiathgxapdrest ora sdicap ehténgrwith 8%retdydp of

nours. AF {&ietel B heReionts SERpratudy 2 Cabeel 1 FhNBIEROOME esi due
redi ssol vegpc,fliyC f§ gs%n&tba%fg Hp, 198 it =l PHz?Ql 4831 81 (PEeh) Nt o

met hanol i c arrrmﬁ ia reaction was evaporated 1n’vatuo and

the resi duge.7aht amebgrmpne&tmm GJH lmaa, 2.28 248 B H) bh) &CF%—EISIOXUI—B,Q@ ate in
hexanes. The resulting mater i)url fied further %,Erepar ative
e

t.l.c., el %ﬂpr%M(ﬂH,mb%%‘MylS (é?élatra & ib&%‘%(bﬂeaﬂw PGSR, Imkat i on

fromhot h ?En? c@ﬁi ve) product (7.4 mg, 14% . 1H NMR (360MHz, CDC13),
1.45-1.53 ? ﬁjb 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) , Egaanpl425) . 15 Exanpl e 41

10 3
Prepared from the ketone of Preparation 3, following the procedures
of Preparation 4 and Examples 1 and 2. 1H NMR (360MHz,CDCl3) 1.52-
1.61 (2H, 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 (1H, 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 procedure of Example
20 35, using ammonia in the second step. MS MH+ 462(463).



F 0"/ ra"l", 0O O= =0 The cis-ester fromExanmple 1 (669 ng, 1.467 muol) in
tetrahydrofuran (14 m) was cooled to -78C, treated wth sodium 20

bi s(tri newbyBsidsyd )am de (2.20 nl, 1 Msolution in tetrahpdTaiRmasgs2. 20
mmol ) and stirred while warm ng to roomtenperature over 2 hours. Methyl
iodide (457 1, 7.36 mol) was then adde81to the m xture at -200C and
stirring continued, again warmng to roomtenperature, for 2 hours. The
reaction was quenched with glacial acetic acid (132 1, 2.20 mml), 25

di luted wtEag ey chloride (50% aq., 80 n) and extracted with ethyl
acetate (3 x 10 . Combi ned organics were then washed with brine WO
03/018543 PCT/ GB02/ 03806 30 (sat 0 didogidl ( MgSO4) and evapor at ed
in vacuo to give crude (670 ny). S ferial was chromat ographed on
silica, eluting with 8% ethyl &CetatéNJ¥ hexanes to give product (272 ng,
40% . 1H NWR (400 MHz, CDC13), 1.160(S , J= 6.9 Hz), 1.28 (3H, t, J=
7.1Hz)145151(2Hrr)5171177 rr)189 .94 (1H, m,
2.28-2.48 (3H, br), 2.54-2.60 (1H, br), ZrMe2.74 (1H, m, 4.09-4.18 (2H,
m, 6.77-6.84 (1H, m, 6.99-7.08 (2H, m, 7. 2% 7.36 (4H, m. Exanple 42
CO2H 02s 10 CF3 PI%QQP@H £¢ni El?é‘k&‘&b%e'&ﬁtf%ﬁaﬁitﬁ’ﬁ 8D EJI R Ngﬁe 1BkéAYdag the
procedures of Preparation 4 and anples” 1 and 2. 1H N OMHz, CDC13)
1.52- 1.61 (()ﬂﬂrep&rationmé-Bé}idExbinlpbs 32, 3D-38 2a6dEBOH, m), 2 39 (2H d, J=

5O 55 b AR bkt onen s 187 ('t w82 G, d-hiars /7 5Y Bl
d, J=8.8Hz), 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(EI+) 477 (MH?*).



15 (2H, m, 7.51 (2H, d, J=8.3Hz) and 7.64 (2H, d, J= 8.3Hz). Exanple 43 F
CONH2 F a"' 02S )aCrFPrepared fromthe acid of Exanple 42 by the procedure
of Exanplwo 03018683 using amonia in the second step. M5 MBRETABRRASD. WO
03/018543 PCT/ GB02/ 03806 31 Exanple324 CO2H RS CF3 Prepared fromthe
ket one of Preparation 3, following the procedures of Preparations 5-8 and
Exanpl es 34, 37, 38 and 39. 5 1H NWMR (360MHz, CDC13) S 10.1(1H, m), 7.64
(2H, d, J=8.3Hz), 7.53 (2H, d, J=8C3XIMS’.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)1.( 1H, Arpmpbuhfs 6f #osmi@a]: m. MS(El+) 477 (M++). WO 03/018543
PCT/ G(B02/ 03806 32 CLAIMS 1. A conpound 0{{13 ormula I: R ArlS02 Z Rib-
wher ei n:

Ar'so, Z
A R1bIn

I

wherein:
5 misOorl;
Z represents CN, OR22, COz2R?2 or CON(R?2)z;
R represents H, Ci4alkyl or OH;
Rl represents H or Ci4alkyl;
Arl represents phenyl or pyridyl, either of which bears 0-3

10  substituents independently selected from halogen, CN, NOg, CF3, OH,
OCF3, Cisalkoxy or Ci4alkyl which optionally bears a substituent selected
from halogen, CN, NOg, CF3;, OH and Ci4alkoxy;

Ar? represents phenyl which is substituted in the 2- and 5-positions
with halogen;

15 R2a represents H, Cisalkyl, Cz.ecycloalkyl, Cs.scycloalkylCisalkyl,
Cz.salkenyl, any of which optionally bears a substituent selected from
halogen, CN, NOg, CF3, OR2r, CO2R%, N(R?b)s, CON(R?2b)g, Ar and COAr; or
R?a represents Ar; or two R22 groups together with a nitrogen atom to
which they are mutually attached may complete an N-heterocyclyl group

20 bearing 0-4 substituents independently selected from =0, =S, halogen, Ci-
salkyl, CN, NOg, CF3, OH, Ci4alkoxy, Ci4alkoxycarbonyl, CO2H, amino,
Ci4alkylamino, di(Ci.4alkyl)amino, carbamoyl, Ar and COAr;

R2b represents H, Ci.ealkyl, Csecycloalkyl, CsecycloalkylCiealkyl,
Cs.salkenyl, any of which optionally bears a substituent selected from

25  halogen, CN, NOg, CFs, OH, Cr4alkoxy, Ci4alkoxycarbonyl, CO2H, amino,
Cr4alkylamino, di(Ci4alkyl)amino, carbamoyl, Ar and COAr; or R?
‘represents Ar; or two R2b groups together with a nitrogen atom to which

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



5mis 0O or 1; Zrepresents CN, ORRa, CO2R2a or CON(R2a)2; Rib represents
H G 4alkyl or OH R c represents H or Cl-4alkyl; Ari represents phenyl or
pyridyl, wotoa®rsses whi ch bears 0-3 10 substituents i ndepemd&riBog/ossebect ed
from hal ogen, CN, NO2, CF3, OH, OCF3, Cl-4al koxy or Cl-4al kyl which
optionally bears a substituent selected3 from hal ogen, CN, N02, CF3, OH and
Ci - 4al koxy; Are represents phenyl which is substituted in the 2- and
5-positions wth hal ogen; 15 Rea represents H, Cl-6al kyl, C3-6cycl oal kyl,
C3-6cycl oal kyl G _6al kyl, C2-6al kenyl, any of which optionally bears a

subst i t uent Af_ggngg%éﬁggpdgg&g@&m §NectNProrF30, BB DpafdgRR20: 1 AWRD) 2,

CON( R2b) 2, ea represents Ar; or 'two Rea groups together
with a nitra¥pNOLQCEQ OMhCealkbey, Grelketycarbony; COMEBmmo, €hnpl et e an

N- het erocyclyl group 20 bearing 0-4 substituents independently selected
from =0, =s,4aﬂm%@gnnp, G(CraaliyPaminy c m@ﬂ;aér @H,ﬁ @BAM koxy,

G - 4al k b C2H, an - 4a) kylani e j

car bamoyl A and crareossl MR ettt vt B3 SRRt Bl pfa
C3. 6¢cycl gal kyd Bihfsk&y) €1.dRyLTVNEND,; CERYOE (thial:ltbxg?'@ﬂaﬂtd cRESYS12
substituent selected from 25 Ral ogen, CN, NO3, CF3, , Cl-4al koxy,

G - 4al koxycamhiy IC16teiantn ndi(C1-alkyhatine, airhemayil, Cisalkyloprhamopb,
car banoyl, Ar I ,.or R2b represents Ar; or two R2b groups together
with anitr SZQ%IMFWOY ey are nutually attached may conplete an
N het erocycl yl gr [ R 02403806 33 0-4
substituents i ndé’%ﬁagﬁ?’?‘?@‘g% ec}?}gé&%ﬁ%ﬁqﬁg&gﬁjz@% Eajlgogen, Cl - 4al kyl, CN,
NC2, CF3, OH, Cl-4al koxy, d _4al koxycarbonyl, CO2H, am no, Cl_
4al kyl am no, di (G 4al kyl)am no, _carbamyl, Ar and COAr;
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-difluorophenyl.

4. A compound according to any of claims 1-3 wherein Z represents

COzR22 and R22 represents H or Ciealkyl.

20
5. The compound according to claim 1 wherein m is 1, Ar! represents
4-chlorophenyl, Ar? represents 2,5-difluorophenyl, R and Rlc both
represent H, and Z represents COz2H, or a pharmaceutically acceptable salt
thereof.

25
6. The compound according to claim 1 wherein m is 1, Ar! represents

4-trifluoromethylphenyl, Ar? represents 2,5-difluorophenyl, R and Ric
both represent H, and Z represents CO2H, or a pharmaceutically
acceptable salt thereof.

30



Ar represents phenyl or heteroaryl bearing 0-3 substituents selected 5
from hal ogen, C _4al kyl, CN, NO2, CF3, OH dd -4al koxy, G 4al koxycarbonyl,
am no, ClwoaBkydsasri no, di (C, -4al kyl )am no, carbanoyl, Cl-farlgBocasdvanoyl
and di (G -4al kyl ) carbanoyl; or a pharmaceutically acceptable salt thereof.
10 2. A conmpound according to claim1 wherein Art is selected from phenyl
groups substituted in the 4-positi H with hal ogen, nethyl or
trifluoronmethyl, and phenyl groups substituted in the 3- and 4-positions by
hal ogen. 15 3. A conpound according to claim1l or claim2 wherein Ari is 4-
chl orophenyl or 4-trifluoronethyl phenyl and Are is 2,5-difluorophenyl. 4.

A conpound-accosdi ng to a of i - I: -L AP ES R2a and
Rea represents ﬁHﬂ rC%@Oélé}%? cf)r(%bgggs(ﬂl%ﬁé\éwngéﬁéﬁgnéé%:gf%l?niga os% aim1
wherein m 4%h10ro@hbnzl 1eSRpEdsents 2,5-QifRpRephiénylARS: FeREeaERtS and Z

2, 5-di fl uorophenyl , b and Rlc both represent H_and Z represents CO2H,
or a phar neemesents CONIdg eptaapharmatauticallyr aeseptadde galtihereefnpound
according to claiml1 wherein mis 1, Arl represents

4-trifluoromet hyl phenyl, Are represents 2,5-difluorophenyl, Rib and W

bot h repregent CFdim ar AR UALC ceptabl e
sal t t%gregf. 3?%&#&%@%@%@&%2/ (‘%go"%ﬁe’% 7. Tﬁ’e co?é géﬁ%@%ccordi ng
to cl ai m 14vwhighwironiethglphenii,| Ar2appesents 2,5 difhiaophbeyly Rl femresepisesent s

2,5-di fl uorophenyl, Rlc represents H_and Z r,ep{esents H21, ﬁr a
phar maceut Hcgmql;y TepresRIHs| NHo ox pahagmaceutically acceptable salt thereof.

9. The compound according to claim 1 wherein m is 0, Ar! represents
10  4-chlorophenyl, Ar2 represents 2,5-difluorophenyl, Ric represents H and 7
represents CONHCH2CHs, or a pharmaceutically acceptable salt thereof.

10. The compound according to claim 1 wherein m is 0, Ar! represents
4-chlorophenyl, Ar? represents 2,5-difluorophenyl, Rlc represents H and Z

15 represents CN, or a pharmaceutically acceptable salt thereof.

11. A pharmaceutical composition comprising a compound according to
any of claims 1-10, or 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 treatment of the human

body.

25 13. The use of a 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.

14. A method of treatment of a subject suffering from or prone to

30 Alzheimer’s disease which comprises administering to that subject an



5 8. The conmpound according to claim1 wherein mis 0, Art represents
4-trifluoronet hyl phenyl, Are represents 2,5-difluorophenyl, Rlc represents
H and Z rwpriemessts CONH2, or a pharnaceutical |y accept abl @ecyairo2tobssseof .
9. The conmpound according to claim1l wherein mis 0, Art represents 10
4-chl orophenyl, Ar2 represents 2, 5-disf| uorophenyl, W represents H and Z
represents CONHCH2CH3, or a pharmaceutically acceptable salt thereof 10.
The conpound according to claim1l wherein mis 0O, Art represents

4-chl orophenyl, Ar2 represents 2,5-difluorophenyl, RIC represents H and Z
15 represents CN, or a pharmaceutically acceptable salt thereof. 11. A
phar maceut j . LG iS4 I t{0 ny of

Ol ai o 1 10 e e Rt cPd, AR SR M R B o £

phar maceut phahhycasiefdlypbtepeasleisalt thiRed2. A conpound according to any of
clainms 1-10, or a pharmaceutically acceptable salt thereof, for use in a
nmet hod of treatnent of the human body. 25 13. The use of a conpound
according to any of clainms 1-10, or a pharnaceutically acceptable salt
thereof, in the manufacture of a nedicanent for treatnent or prevention of
Al zhei ner's di sease. 14. A nethod of treatnent of a subject suffering from
or prone to 30 Al zheiner's disease which conprises adm nistering to that
subj ect an WD 03/018543 PCT/ GB02/ 03806 35 effective anount of a conpound
of formula | as defined in claim1l or a pharnaceutically acceptable salt
t her eof .



