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zi nc- dependent netal | opr ot ease enzynes. Inummm' W t he conpounds are
inhibitors of certain nenbers of the matri mﬂm mumtease (MWP) famly.
Matrix netal |l oproteases (MWPs) constitute a fagihy. of structurally simlar

zi nc-contai ni ng netal |l oproteases, which are invotved in the renodelling and
o degradation of extracellular matrix groteins, both as part of nornal

physi ol ogi cal processes and i n pathol ogi cal conditions. Since they have

hi gh dest r uplYDROXGMIC ADID DERNVATHVES W MATREX SO PR n and
failure to maintain MVP regul ati on may be a conponent of a nunber of

di seases and pat hol ogi cal condi MMH&BJIQB&; at heroscl erotic plaque
rupture, heartf.ail ur r ' ~ ' | di | ssue

ul cerati on, V\DUHﬁ '*%Eg'lbp ,rggagﬁggo?brsrséetnggtoggdg,gﬂ%%u 3 g@ﬁ%ﬁ%ﬁ’ehr@g f's,

dge- 1 ed atRd oMb RAMIESQAS WHiEI Bre Inhibbitdrs ©f Hirfcasenddit WhetaRbsroleady i ti s,

osteoarthritis and inflammtory di seases dependent on migratory
i nf | anmatenzymas. | Is. paitictiag the wompaundsf angdnhibitoss ot eertain members of the

activate varijous, 20 enzynes,...i{fcl udi ng other Mws, by cleaving the

pr o-donai"ﬂ%tr'f"r’B?ﬁﬁﬁH@T e%%%f'\éy@ tjaﬂﬂl&'r ns. Thus sonme MWPs act to regulate the
activities of r QTP‘S"oWn%ﬂ 'y iniggd to
excessi ve protl\g% ?srps oﬁ”@ig?%%%wu al) matr% ggﬁgﬂ&ﬂ%ﬁu%?@ég‘b' MVPs

have di f fzinsobntaiting neteligpreteasesc edidhs amninvolveidhia the rémodeliing arde f or
selected famly nmenbers) and 25 different functions within normal and

pat hol®gidegraddinn ef eveaceliglar matexipretaine fothasyaast of saanahphysialogical

Phar maceyt ) eal. RSl oaRSbuical BAAKRRS. Sifce BhyuayUBe Audhalte: 199 -
PCT/ EPO8/afibniik), FAMPEE Beualy RS 5SS FasUISIES BRataIYYRo hathisaopmpe - 1

interstitialcollagens I) Il) IIl, VIlI) X collagenasegel ati nsMWP-2gel ati nase
A; 72kDa rggulatiomasayybe at ¢camporent efgenumber o disgasex:ang| patholegidal br onect i n;

o b s GoPEREUR: b SRRl R 0 R HedteloBac et
|11 cold ﬁl%g?@go dRakal idareyBerRRHPVAR Pidpas tdRt @ hBtstsad [apfiy | V) V;

el astin agenase-3col lagens I') 11, IT1;
gel at i nsldvgidgbviesidyRgéearelated macylapdéfénaration 3fibrotiatdiseasEx deasnatoid

production of  MW-3 is thought to be rec?gonsi ble for )
arthritis, osteoarthritis and inflammatory diseases dependent on migratory

i\ =~
[TV D T

inflammatory cells.
Another important function of certain MMPs is to activate various
20 enzymes, including other MMPs, by cleaving the pro-domains from their
protease domains. Thus some MMPs act to regulate the activities of other
MMPs, so that over-production of one MMP may iead to excessive proteolysis
of extracellular matrix by another. Moreover, MMPs have different substrate
preferences (shown in the following Table for selected family members) and
25 different functions within normal and pathological conditions. For recent
reviews of MMPs, see Current Pharmaceutical Design, 1996, 2, 624 and Exp.
Opin. Ther. Patents, 1996, 6, 1308.
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Excessive production of MMP-3 is thought to be responsible for

pathological tissue breakdown which underlies a number of diseases and

conditions. For example, MMP-3 has been found in the synovium and cartilage
of osteoarthritis and rheumatoid arthritis patients, thus implicating MMP-3 in the
joint damage caused by these diseases: see Biochemistry, 1989, 28, 8691 and
Biochem. J., 1989, 258, 115. MMP-13 is also thought to play an important role
in the pathology of osteoarthritis and rheumatoid arthritis: see Lab. invest.,
1997, 76, 717 and Arthritis Rheum., 1897, 40, 1391. The compounds of the
present invention inhibit both MMP-3 and MMP-13 and thus may be___of utility in

treating these diseases.

10



0780386 dis¢l oses certain rel ated sufphone-substituted hydroxam c a(cf'dsm’ i)
The conpounds of the present invention are inhibitors of sone of the

menbers of the MW famly. In particular, they are potent inhibitors of

MVP- 3 and We/P9/72%67 wi t h certai n conpounds exhi biting varyi ngPOEBPISH648f
selectivity 30 over other MWS) such as MW-1, MW-2 and MW-9. Certain of

t he conpounds are potent MWP-2 inhibitors. ~ t'r 1 ITFy1~tl ~W
991 29667 PC T/ EP98/ 06- S40 Thus, according to the present invention, there

is provided a conpound of formula (1): RS R R~ Rz(Ci i)™~i [/ (t) IN
INN(CH)mHO 'S ~2 ... 5 or a pharnmacegtically or veterinarily acceptable
salt thereof, or a pharnmaceutically or veterinarily acceptable solvate

(i ncludi ng hydr e\)rerraéxmiesbnen of MIMPy3 is\alsoehoughietotbe kespdrisitde fepr esent s an
optional bond; Ais Cor CH o Bis CHZ, o%)(gor absent; R and R2 are each

i ndepend &Sy ok thedissste damaoa ARdRNICEY h@"‘éwndépﬁp%éﬁlvﬁn%%tltut ed

wth C- Wi th the
car bon aﬁlgcm(;? giwégﬁ%u taer§/)|35§1rae,'rl re?%}%hsg’éegfor Bﬂ{ Cg m@élo?& 9g?@‘yj}%\}ﬂroup
whi ch gptggonal |y ~5 incorporates a heteroatom I [ nkage selected fromO SO
S02 and NRs or_ which is optionally benzo-fused; R3 is hydrogen) halo, R or
OR ; R4 is hydusthemmors, the mductrqn of MMR-3 mayaalms@uw i/lswejdammehm or
hal o; 20 bi cyclic

e soocantRna hsreiReRd islabtioh 4t wi koton (asin LICEIBRTE RhlS Sha o Gl not
“apht hyl Crbﬁ%raﬂ;eaé@%%t.h'|ﬁﬁﬁunoibe|@9<7f15;@mdsz #ndd dcnaob%%nwéfm,any' :

i ndol yl, qui nofinyl, isoquinolinyl, benzodioxolyl, benzim dazoly
benzoxangth)l3)Z5r béﬂrmod&mcﬁmmml(sm&nbehﬂaﬂhmixalﬁga 1#8y 538).whi ch ring
syst 61%5 Moreover, MMP-3 may aiso be involved in skin diseases such as
dystrophic epidermolysis bullosa (see Arch. Dermatol. Res., 1995, 287, 428)
and demmatitis herpetiformis (see J. Invest. Dermatology, 1995, 105, 184).

Finally, rupture of atherosclerotic plaques by MMP-3 may lead to cardiac
or cerebral infarction: see Circulation, 1997, 96, 386. Thus, MMP-3 inhibitors

15 may find utility in the prevention of heart attack and stroke.

Studies of human cancers have shown that MMP-2 is activated on the
invasive tumour cell surface (see J. Biol.Chem., 1993, 268, 14033) and BB-94,
a non-selective peptidic hydroxamate MMP inhibitor, has been reported to
decrease the tumour burden and prolong the survival of mice carrying human

- 20 ovarian carcinoma xenografts (see Cancer Res., 1993, §3, 2087). Certain
compounds of the present invention inhibit MMP-2 and therefore may be useful
in the treatment of cancer metastasis and tumour angiogenesis.

Various series of MMP inhibitors have appeared in the patent literature.
For example, a-arylsulphonamido-substituted acetohydroxamic acids are

25 disclosed in EP-A-0606046, WO-A-9627583 and WO-A-97 19068, whilst EP-A-
0780386 discloses certain related sulphone-substituted hydroxamic acids.

The compounds of the present invention are inhibitors of some of the
members of the MMP family. In particular, they are potent inhibitors of MMP-3
and MMP-13,‘ with certain compounds exhibiting varying degrees of selectivity

30 over other MMPs, such as MMP-1, MMP-2 and MMP-9. Certain of the

compounds are potent MMP-2 inhibitors.



R N,
~'~, 11 Lc.r~ wo 99n9ss~ -5 PC T/ EP98106640 is optionally substi i & gd’ Wit
one or two substituents selected fromC~ to C4 al kyl .optionally substituted

with C-t xy or hydroxy, C~-C4 al koxy optionally supstituted with
C~- to C4 g‘r%@“?or hydroxy, C- to C4 alkylthio, trifl uoroﬁéﬁﬁ?’f’“‘“"
trifluoromethoxy, halo and cyano; mis 1 or 2; and nis O, 1 or 2; with the
proviso that Bis not Owhen Ais C o In the above definition, unless
ot herwi se indicated) al kyl, al koxy, alkylthio and al kenyl groups havi ng
three or nore carbon atons may be strai ght chain or branched chain. Halo
means fluoro, chloro, brono or iodo. T4e conmpounds of fornula (1) may
contain one or_nore chiral centres and therefore can exist as
st er eoi soner s, THuse acgerding @ theprasest inventign, thete s PEQyided a cempeynd as
m Xt ures O#B%ﬁ@é( The invention includes both the individual stereoisoners,
of the co Qf formula (1) and any m xture thereof. Separation of
di astereoi soners may be achi eved by conventional tgchni ques, e.g. by
fractional crystallisation or chromatography (igokudi ng HPLC) of a
di ast ereoi soneric m xture of a conpound of for (1) or a suitable 20
salt or derivative thereof. An individual epartigger of a conpound of
formula (1) may be prepared from a cmr\es,poﬁdi ng dptically pure
i nternedi ate or by resol utign) ?'é( h bgf‘ HPLC of the r¥cemate usi ng a
suitable chiral support oH, ppr {ate, by fractional
crystallisation of the dj Hst oi goner C’L’alts formed by reaction of the
racemate with a suitabf@ op}fical$y active base or acid. 2s Furthernore)
conmpound of forrmula (I) whi2h cofftain al kenyl groups can exist as
Ci s-stereoi sonmers or traps-Stereoi soners. Again, the invention incl udes{r
both :g h%trsaiwérma%uﬁaduwbdvdermﬁrm&@mlés%umeiéof,aérén xtures thereof™
~.~ S ~~ ~ ., ,~

pharmaceutically or veterinarily acceptable solvate (including hydrate) of either

entity,
wherein the broken line represents an optional bond;
Ais C or CH;
10 B is CH,, O or absent;
R' and R? are each independently selected from hydrogen, C, to
Cg alkyl optionally substituted with C, to C, alkoxy or phenyl, and
C, to Cg alkenyl, or, together with the carbon atom to which they
are attached, form a C, to Cg cycloalky! group which optionally
15 incorporates a heteroatom linkage selected from O, SO, SO, and 0
NR® or which is optionally benzo-fused:
R® is hydrogen, halo, R’ or OR’;
R*is hydrogen, C, to C, alkyl, C, to C, alkoxy, trifluoromethyl or
halo;
20 Réis hydrogen or C, to C, alkyl;

R’ is a monocyclic or bicyclic ring system selected from phenyl,
thienyl, furyl, pyridinyl, pyrimidinyl, naphthyl, indanyl, benzothienyl,
benzofuranyl, 2,3-dihydrobenzofuranyl, indolyl, quinolinyl,
isoquinolinyl, benzodioxolyl, benzimidazolyl, benzoxazolyl,

25 benzothiazolyl and benzodioxanyi, any of which ring systems
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WD 991 29667 PGI/ EP981 0640 -6 Aiso included in the invention are
radi ol abel | ed derivatives of conpounds of fornula (1) which are suitable
for biological studies. Conpounds of forrmulae (1) nmay provide
phar mmceuW@39%6Tr veterinarily 5 acceptable base salts, iRCTERIBIOGeH0ar
non-toxic al kali metal salts, with bases. Exanples include the sodi um and
potassium salts. The pharnaceutically or veterinarily acceptable salts of
t he conpounds of forrmula (I) which contain a basic centre are, for exanple,
non toxic acid addition salts forned with inorganic acids .such as
hydrochl oric, hydrobrom c, sulphuric agd phosphoric o acid, with
or gano-car boxylic acids, or with organo-sul phonic acids. A preferred group
of conpounds of foisoptionally substitied writh ehe oBtwe substituentsRselesteldyfdomgen, C-
to C4 al kyl optionall ubstituyted, Wt hox hen or C~to C5
alkenyl; R is hyd&oéé@og'ﬁﬂﬁﬂtf&?"éﬂyéPB?H&%?f“é“O%@ é&%lmé{rher with the
carbon atomto whi Y car, : ~ yl group
which optional ly i ﬁg%}rdg‘gf g}f?e(% %“ﬁ@f@?ﬂg‘?é’ﬁfﬂ%ﬁ%&ase egf 2%%%0’% and NRs
or whisch i s opti ongt hydioxyzC; to s dikythio striflebrorhettiyf, triftactopiethyty,
4-pyridinyl, 4-(indan-5-yl)) 4-(2,3-di hydrobenzofuran-5-yl), 4-(quinoiin-3
yl ), 4-(benzodi oxohakxgng C¥amp:4- (benzi mi dazol -5-yl), any of which is
optionally substi tﬁ{gdbgt?h one or two substituents selected fromC~ to C3
al kyl optionally 2 u tuted with nmethoxy or hydroxy, C~ to C3 al koxy
optional jgsubstit ytig@d, widdp;O net hoxy or hydroxy, nethylthio,
trifluoronmethyl, trifluoronethoxy) fluoro, chloro and cyano; R4 is
hydr ogenyithdheprovieo tiyat B isnoloRywhen A isdor onet hyl , fluoro or chloro; R6 is

methyl; mis 2; , ,and n i ...A nore preferred gto of, conpounds,  of .formul a
(58" ¢ v i abdve Befiaiion, iEnE Aherisisr indicaitee, i, AR hdtnio”y
but - 1-yl 'a’IFeI[r{W ; : I I : lal Iyl
3,3-tli m%?ﬁy# a yﬁ%i%‘"ﬁ@gﬁ éSeonﬁﬂﬁe%}ﬁéﬁogﬁhtérﬁyT?iyré’ fa'gpgai@‘ d?oget her
wi t h t hebrzardhed aiiainn Halowneanstfluayo acldoed, trotmedor ibdom a cycl obut yl ,

cycl opentyl, tetrahydropyran-4,4-djyl, 1-nethylpiperadin-4,4 diy! or

i ndan- 2, 2- di ylThgcompoynss af farrpHiaq) may qontaipiana ohaeye chiralgentres;

4115 (pr B SSrRfork S SK04s sl ¥ el srariiesony )
4- ( 3-get dswerebisvhidre NS well‘s(Aintindiscngradth Vit iavention hdudesboaighenyl ) ,
4- ( 3- met hoxyphenyl ), 4-(3-ethoxyphenyl), 4-(4-ethoxyphenyl),
individual stereoisomers of the compounds of formula (I) and any mixture
thereof. Separation of diastereoisomers may be achieved by conventional
technigues, e.g. by fractional crystallisation or chromatography (inciuding
HPLC) of a diastereocisomeric mixture of a compound of formula () or a suitable
20 salt or derivative thereof. An individual enantiomer of a compound of formuta (1)
may be prepared from a corresponding optically pure intermediate or by
resolution, either by HPLC of the racemate using a suitable chiral support or,
where appropriate, by fractional crystallisation of the diastereoisomeric salts
formed by reaction of the racemate with a suitable optically active base or acid.
25 Furthermore, compound of formula (I) which contain alkenyl groups can
exist as cis-stereoisomers or trans-stereoisomers. Again, the invention
inciudes both-the separated individual sterecisomers as well as mixtures

thereof.
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N- hydr oxy-2-{4-[ 4- é3 et hoxyphenyl ) - 3- net hyl phenyl J-1, 2,
t et r ahy dfPgRNIGI arids sueh RptyRyPghioteYdiPboR arEHiPhaic and phosphonc
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N- hydroxy 1-{ 4 bn@féﬁea@tr&%bpbémﬁohnasrmtcmvﬂmél@mé freit paieréin B 1s
yl sul phonyl') cycl.opent anecar boxamni de; o~ ~~~~ WD 99 29667
PC T/ EP98, %geuuﬁ & hydrogen, C, to C, alkyl optlonally substltuted with methoxy or

iy bl b, 3 R bl O O R
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substituted with one or two substituents selected from C, to C, alkyl optionally
20 substituted with methoxy or hydroxy, C, to C, alkoxy optionally substituted with
methoxy or hydroxy, methylthio, trifluoromethyl, trifluoromethoxy, fluoro, chioro
and cyano; R* is hydrogen, methyl, ethyl, methoxy, trifluoromethyl, fluoro or
chloro; R is methyl; mis 2; and nis 1.
A more preferred group of compounds of formula (1) is that wherein R'is
25 hydrogen, methyl, ethyl, 2-methylprop-1-yl, but-1-yl, 2-methoxyethyl, benzyl, 3-
phenylprop-1-yl, allyl, 2-methylallyl, 3,3-dimethytaliyl; R%is hydrogen, methyl or
ethyl; or R' and R?, together with the carbon atom to which they are attached, .
form a cyclobutyl, cyciopentyl, tetrahydropyran-4,4-diyl, 1-methylpipéridin-4,4-
diyl or indan-2,2-diyl group; R3is 4-phenyl, 4-(2-methylphenyl), 4-(3-



2y i
- 1-yl sui phonyl } - 2- net hyl propanam de. In a further aspect) the present Fa
I nvention provides processes for the preparation of a conpound of formula
(I'), or a pharmaceutically or veterinarily ~ 5 acceptable salt thereof, or

a phar mecewtdesdély or veterinarily acceptabl e sol vate (i nclpaurergstesds at e)

of either entity, as illustrated below It will be appreciated by persons
skilled in the art that, within certain of the processes described, the
order of the synthetic steps enployed nay be varied and will depend inter

alia on factors such as the nature of other 20 functional groups present in
a particular substrate, the availabilidy of key internediates and the
protecting group strategy (if any) to be adopted. Cearly, such factors

vl al SmtibNERAE, 4-[Betipiiny], afsaprop-2tliohiery]l a-@I6 sai d syntheti c

steps. Illustrative o rotecting group strategies are the synthetic routes

to 25 Exdimetbylphenyb, Mgmmwemwgmewlbﬂe&bmmmmmny& 4-2-ned
i to t ired Kj ti d, t | e 66, i i ch

Bl conol iedienpReR it actoibiennbElEBRyPeRul F ehprapea L1 1
.~ 1lce- 99| / 4 alla. . ' d that
R e R e R e D e
t r ansf or (Bdidimsthexyphenylyr4-§3-(2-anethoxyethory)phenyl)| 4:[3(2- wi | | provi de ot her
conmpounds of formula (1), An_exanple. i?\ th§ %fonversi on of the _
C et | ahy dRepRYINREYIREEY e AaTrelipioahenyl 4 (SR matayIRE e i4ra | ve

Ex i . : / . ti ¢
the-gencraimuirdoRgRAGY G k-2 M ipldenl) "8 B AR SRR B DA 1 G 27

é.he conpeyHtbphehyh n4-(pyridint2-gl). 449?"31:"@‘_34%9’. {pyridid-¢),4-{6-Tay be prepared
' e%l yeghrcag%ﬁiréiir?-s.'zt-%, 40-125-];%2gfylp%riéilnl-%-'yl), 4-(5;d\an|-?§f-yl). 4-(2,3-
dihydrobenzofuran-5-yl), 4-(quinolin-3-yl), 4-(benzodioxol-5-yl), 4-(2,2-
dimethylbenzodioxol-5-yl) and 4-(1,2-dimethylbenzimidazol-5-yl); and R* is
hydrogen, 2-methyl, 3-methyl, 3-ethyl, 3-methoxy, 3-trifluoromethyl, 3-fluoro or
3-chloro.

15 A particularly preferred group of compounds of formula (1) is that wherein
R' and R? are both hydrogen or methyl or, together with the carbon atom to
which they are attached, form a cyclobutyl, cyclopentyl, tetrahydropyran-4,4-diy!
or 1-methylpiperidin-4,4-diyl group; R? is 4-phenyl, 4-(3-methoxyphenyl), 4-(3-
ethoxyphenyl), 4-[3-(2-methoxyethoxy)phenyl], 4-[3-(2-hydroxyethoxy)phenyl]

' 20 or 4-(6-ethoxypyridin-2-yl); and R is 3-methyl or 3-methoxy.

Especially preferred individual compounds of the invention include
N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methylphenyl}-1,2,3,6-

tetrahydropyridin-1-ylsulphonyl}acetamide;
N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methyiphenyl}-1,2,3,6-

25 tetrahydropyridin-1-ylsulphonyl}-2-methylpropanamide;

N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methylphenyl]piperidin-1-

yisulphonyl}-2-methylpropanamide, :
N-hydf_oxy-1-{4-[4-(3-methoxyphenyl)—3-methylphenyl]piperidin-1-

ylsulphonyi}cyclopentanecarboxamide;

30



[, tl \,
Rv Rz(C ~ x~~ ~/ (I'1' R5p NN(CHi)~ S/ 02 0 wherein R5 is C~-to Cél*al‘kyl Ll
and the broken line, A'B, R, RZ, R3, R4) mand n ~ 5 are as previously
defined fevoégpionssl @ (1), or yj~ the intermediary of the corFESE®Ideid
carboxylic acid of forrmula (Il) wherein R5 is hydrogen. \Wen prepared
directly froman ester of formula (I1l)) the reaction may be carried out by
treatnent of the ester with up to a 3 fold excess of hydroxylamne in a
sui tabl e solvent at from about roomtenperature to about 85C. The 20
hydr oxyl am ne is conveniently generated jn ~ fromits hydrochloride salt by
conducting the reaction in the presenc8-of a nol ar eqw val ent armunt of a

sui t abl e base tal,carbgnat ar bon

pot assi um car d‘i‘ﬁ‘é@@"ypfgﬁ‘iﬁggﬂve é(yBBFQ%lg? plpenﬁf onal I y

conbi ned ymdlﬂ,é@m?[gwyu@jhg@?b@fa,qk@ﬂ or onet hane as co-solvent, and the -
reaction’tenperature 25 is from about 65 to 70C. t 4"~ prs c~ ~ WO

991 29667 PCT/ EPa&dtdBG'AZ)-{4—10-(3&atb¢:mphﬂﬂy})-&mathemm'renyﬂptpleeldmﬂverted by
conventi o dr ol ysi 0 the correspondi ng carboxylic acid which is then-
t ransfbr N&!‘"Q@Q%ﬁ ﬁﬁﬁy !é?am c acid of formula (1). 5 Preferably

t he hydrol ysi 1 irORM- 8 JnQdth ' out a
6-fold excesssbf) %&2% G%glﬁoﬁ??{fg)l(rfgw% aquggﬁseﬂggﬁgtelhgﬁﬁ?opt lonal ly

in the pymmhm\ywpz«nmmbpmmldﬁ from about roomtenperature to about
85C. Typically the co-solvent is selected from nethano 1, 4-di oxan, a

m xture of rretNTBMéfoﬂn%l'{‘ﬂﬁﬂéfﬁ%ﬂ%mgﬂﬂfhémpéeWQT&JF@“MP%‘BYDJnoI and 1,4 o

di oxan and th e ut 40 to about 70C. The
subsequepr%ﬁﬁrbﬂ'ﬂéu@ﬁgf}y%ﬁ\?@‘&%p@@h{@g}'%gd)conventional am de- bond n{}
form g t echningug8roxg-BH4Yi(3 (D hyafortyetidaprihyiies iniathl ivherPpipefime/ | ani.Ae
hydrochl oride in"the presence of "an excess of & tertiary amine such as
triethyl ahyimﬂphoqﬂ}ﬂdna@ytmoaemammeim d-scavenger, optionally in the ~5
presence of a catalyst such as 4-di nmet hyfam nopyridine) in a suitable

sol vent such as dichl oronet hane, at from about OC to about room

LarPELo o ofe SERUFRLERE oSt ERiGA A HEs EAABoIGERD e 11
preparation of a compound of formula (I), ora pharrnaceutlcally or veterinarily
15 acceptable salt thereof, or a pharmaceutically or veterinarily acceptable solvate
(including hydrate) of either entity, as illustrated below.
It will be appreciated by persons skilled in the art that, within certain of
the processes described, the order of the synthetic steps employed may be
varied and will depend inter alia on factors such as the nature of other
20 functional groups present in a particular substrate, the availability of key O
intermediates and the protecting group strategy (if any) to be adopted. Clearly,
such factors will also influence the choice of reagent for use in the said
synthetic steps.
lilustrative of protecting group strategies are the synthetic routes to
25 Example 64, in which an O-benzyl protected hydroxamate is formed prior to the
required Suzuki reaction step, and to Example 66, in which alcohol protection

using a t-butyldiphenylsilyl group is employed.
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used. For exanmple, the acid of formula (I1) wherein R5 is hydrogen may be

20 activated using a carbodiimde such as 1, 3-di cycl ohexyl carbodiim de or

1- et hyl 3- ( 3-di et hyl am noprop- 1-yl ) carbodiim de optionally in the presence
of 1 hydr OXQI98R967ri azol e and/ or a catal yst such as PCT/EP98/06640

4-di net hyl am nopyri dine, or by using a hal otrisam nophosphoni um salt such

as bronotris(pyrrolidino) phosphoni um hexafl uorophosphate. Either type of

coupling is conducted in a 25 suitable solvent such as dichl oronethane or

di met hyl f ormam de, optionally in the presence of a tertiary am ne such as

N- et hyl nor phol i ne or N ethyl diisopropy_.am ne (for exanple when either the

hydroxyl am ne or the P~~~ Ly~ 99/ 29667 -11 PCT/ EP98/ 06640
activating reagqyl aisd e apgreickied thathvaricusstahdan subslit@siticrifanctiendl) . at
from about OC to about roomtenperature. Typically, from1l.1 to 2.0

nol ecul argreypiintereon\ersions adtmansfarmationswiibin certain compounastaf 4. 0

I I ' 5. of terti ' t I d A
or ef or r edorBula it Wibproyish offiPt g BEE s oy BLE: A eRetel B he”
azabengotJd ra— ; ' f hat e
(FiTs) 5 PRERsipn of e detaitfopyidiie BRPAING HHRMAIS 2UP18 thd RISRATE 1.
equi val erderivativhH{Exagipte 2Sppy bggiogenationn a sui t abl e sol vent such as

anhydrous io dime | formam de or an rous 1-nmethyl pyrrolidin-2-one, under
nitrogen, is tT'é%\%‘gé“ﬂN Rr‘iﬁ?s§8sé"%388/sg?8'¥§§3f6’?e mﬁeﬁaﬁﬁvaﬁ@a@ room

t enper at : ' w& t out a
3-fold eiﬁgggéagé‘e%mg%g@%g%ﬂe%ggﬁg%p}%cﬁ@(ﬁ??%gbﬁﬁ?u%c 0 auggfdgtqgfol d
excess ofinastidn/! di i sopropyl am ne, optionally in the sanme solvent, at the
same tenperature. t5 An ester of formula (11) may be grepared froman am ne

of fondrul a (1 IAxonmpound diieimuia (R Meyibe prepackd-firecihetreman pstesiadken | ne,
A B, R3, R m@a&s n are as previously defined for formula (11), by

sul phony!fgfm th a compound of formula (I~ R Ri
R3
B/@‘t
2 R
CH,T A7 ()
R R | C|!|)
5 N—
RO% N—(CH,),
S
0,
o

wherein R® is C, to C, alkyl, and the broken line, A,B, R', R%, R®, R*, mand n
15 are as previously defined for formuia (1), or via the intermediacy of the
corresponding carboxylic acid of formula (il) wherein R%is hydrogen.

When prepared directly from an ester of formuia (if), the reaction may be
carried out by treatment of the ester with up to a 3-fold excess of hydroxylamine
in a suitable solvent at from about room temperature to about 85°C. The

20 hydroxylamine is conveniently generated jn situ from its hydrochloride salt by
conducting the reaction in the presence of a molar equivalent amount of a !
suitable basé such as an alkali metal carbonate or bicarbonate, e.g.:- potassium
carbonate. Preferably the solvent is methanol , optionally combined With
tetrahydrofuran or dichloromethane as co-solvent, and the reaction temperature

25 is from about 65 to 70°C.



by W
RsO (NN SG Z 20 O wherein Zis halo, RSis C-to C3 alkyl and R and R2 are
as previousky defined for fornmula (I1). Preferably, Z is chloro. I rr:, ~l
WO 991 2964y, 98/ 06E40 -12 Wien Rs is hydrogen, it will
advant ageousgf&o%?rpot ect this secondary amno |inkage with a convems%gnal
am ne protecting group. The reaction may be effected in the presence of up
to a 50% excess of s an appropriate base in a suitable solvent at from
about OC to about roomtenperature. For exanple, when both R and R2 are
hydr ogen, an appropriate base is 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene and a
suitabl e solvent is dichloronethane. AQG-ernatively, the anion of (l111) may

oui Labl e sol velemataly. etebisEmay b Coierteasy cantrrsRTALaPNER B 1 rom 1. 0
to 1.2 m?ll\é’EHt p@ﬂdﬁhé?e‘?ﬂ&fylf&facﬁd WhicH E%éﬁ%an@%ﬁ‘lﬁéﬁ e/ reqtited 2

coupl i ng nmay be carr ouf "at room tenperature

N, O bi S(hydrmtdmyubsadnd'b}&:rmmame as base and anhydrous tetrahydrofuran as
solvent. ~5 Further routes to preparation of an ester of fomula (11),

whereihh R3 is FFQefef?E\Y)ﬁhGrT\Y@i%W&st‘ﬁ?ﬁGﬁterU@QVFF@S'%C@‘LH'HQPS USIG URIP or a

oi ther hebys! B 18xBas 8t &h ehialiRet hafoade IEARdRoliibh, "0 o 'ss
treated thbnélw)mthecbrbgeﬁcéoﬂalo@csdleénteawmm St r@i)nﬁtéiﬁ?@f%wfe%i d of
formula R-B(OH)'Z, in the 20 presence of from2.0 to 3 ecul ar

equi val e@boutB5¥p. Alypinally tee sp-galvantiiziselegtesfrom. methiimim &Fdlemn val ents of
atri aryl hos nd abo | ecu | vaI of .a adi um

cat al yst Qt ?Bols%”(gtﬁﬂahyaﬁ?@@%?? ﬂ(‘fur&o ﬁ? 81541 o about
100C. 1oTya'a¢PéL'e/a %Haerédc&iewté FlePatfiR® s for!dthilt 40 toldibu 12 h' ne s )

tri-o-tol osp I ne, the catalyst 1Is trls benzyl eneacet one) 25 =
di pal | adi urr( 0)Therslibsegueat ceaplingsstépgnay bd ahhibubdm:hgmwbnﬁmalpt ional l'y

wi th 1-nmethyl pyrrolidin-2-one as co-sol ven

amide-bond forming techniques, e.g. via the acyl chloride derivative and
hydroxylamine hydrochloride in the presence of an excess of a tertiary amine
such as triethylamine or pyridine to act as acid-scavenger, optionally in the

15 presence of a catalyst such as 4-dimethylaminopyridine, in a suitable solvent
such as dichloromethane, at from about 0°C to about room temperature. For
convenience, pyridine may also be used as the solvent.

In particular, any one of a host of amino acid coupling variations may be

used. For example, the acid of formula (I1) wherein R® is hydrogen may be

20 activated using a carbodiimide such as 1,3-dicyclohexylcarbodiimide or 1-ethyl- O
3-(3-dimethylaminoprop-1-yl)carbodiimide optionally in the presence of 1-
hydroxybenzotriazole and/or a catalyst such as 4-dimethylaminopyridine, or by
using a halotrisaminophosphonium salt such as bromotris(pyrrolidino)-
phosphonium hexafluorophosphate. Either type of coupling is conducted in a

25 suitable solvent such as dichloromethane or dimethylformamide, optionally in
the presence of a tertiary amine such as N-methyimorpholine or N-

ethyldiisopropylamine (for example when either the hydroxylamine or the
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t 4 p~"" " "~2 ~ ,~ c~ WD 99129667 PCT/ EP98/ 06640 -13 1n the stildd V. &M
reaction, the aforenentioned ester starting material of formula (11) is
treated with from1.0 to 2.0 nol ecul ar equival ents of a suitable

trial kyl stvamogagederi vative of fornmula R Sn(al kyl )3 wher ei necf/kpdsiobsso f OF
exanple, s n-butyl, in the presence of from2.0 to 3.0 nol ecul ar

equi valents of a tertiary base, from0.3 to 0.6 nol ecul ar equivalents of a
triaryl phosphine and from0.05 to 0.2 nol ecul ar equival ents of a pall adi um
catalyst in a suitable solvent, under nitrogen, at from abput 65 to about
100C. Typically, the base is triet hqu i ne, the phosphine is

tri-o-tolyl phosphine, the catalyst is ?él | adi um(l11) acetate O optionally in
the presgpfvatilg redigenkispresbriedin tAB 38R0 @hRadid addiichWBalg st fréie sol vent is
anhydrous acetonitrile. Certain esters of fornula (Il) wherein at |east one
of R andb&d 0% ta about toem terdperaturenaiypically; diroemilchtd 2.Comolgautar f rom t he

a- car bani on, of an ter of formula (lrlé\% wherei n ab | east one of R and RZ
i s hydrogewvey&%ﬁg@m pefivating reageniand flom JlblotiDreolecy| Gavalenty) at i ng

agent .of VAL ' = ~A) NB) 20 wherein Ris as

previ Susf){/&é% |rﬁ%§' %}%kgr@%@%ﬁpﬁ%r%t hydrogen, X and Y may be the
same or diffeAqprefared rragettt forabkedidtingthecoupting seactivh wdg7a C2 to C5

al kyl ene group which optionally incorporates a heteroatom|inkage sel ected
from O, SZEbasERtEREPINRY)ds | Hii-raTEeIUTBRMIM hewaiRIophosRhate AT i s { o

be hydrogen i ' i | am ne
protecting 25%&8&%%@%@@ éﬁ@%&%g&gdf\%ﬁ?gago g?ﬁ‘gé{;@?g al kyl ati on

pr ocedur gquifaferts @bNeeth?@ﬁémo?VWnéﬁﬁ BsuiedesbRent S@eR Balaphy8rdlis chl or o,
brono or iodo), C~-&A al kanesul phonyfoxy, trifl uoronethanesui phonyl oxy and

aryl sal pdisnsthylfgrmamigie aeantiydseus proethvinyraidip2taieiandenngragen, éxy) . L4
and p 1 oI GRROCERBABIR  PSFSS S S TEE A SHAt ESBIRTBRTHAE TlodERer ot ed
B A b L e
hydrochloride and up to about a 4-fold excess of N-ethyldiisopropylamine,
optionally in the same solvent, at the same temperature.
15 An ester of formula (lI) may be prepared from an amine of formula (Iil):

R:

PXY

wherein the broken line, A,B, R®, R*, m and n are as previously defined for

N,

(cT,)n ? ()

HN—(CH,),_

formula (1l), by sulphonytation with a compound of formula (IV):

R' R?
RO ()
S0,Z
20 o

wherein Z is halo, R® is C, to C; alkyl and R' and R? are as previously defined

for formula (). Preferably, Z is chloro.



. ey ’ﬂﬂ
sodi um or potassium hydride, lithium sodiumor potassium 2h by
bis(trinmethylsilyl)amde, lithiumdiisopropylamde and butyllithium

t oget her ene, ether) 1,2-dinethoxyethane, tetrahy
1,4-di Oxa\mlég%@%ﬁw formani de, N, N-di met hyl acet ani de, Wt kbHsco

1-met hyl pyrrolidin-2-one and any ~ o m xture thereof. Preferably the base

I S sodi um hydri de and the solvent is anhydrous di nethyl formam de,
optionally wi th anhydrous tetrahydrofuran as co-sol vent, or anhydrous

1- net hyl pyrrolidi n-2-one. For nonoal kyl ation, up to about a 10% excess of
base is enployed whilst, for dialkytati2en, from about 2 to about 3 ~5 nolar

gener at od at - Yoech N oy Histsa dr e oAl Pe A vaRseOus b Riateddniant v
treated %&&@{ﬁ?@q%&ggﬁgﬁ swgnﬁénén%iha%f&%ng'ﬁbatI ng agent at

t he same tenp . when dial kylation is reqdired and R and RZ
are di f f er ent Thelreagtiors okay be effectedimthberesenceiotupl to a S0%dxress oft one- pot

Al Kyl 511 87 4RO ORRALE APe B BRI aAvagt of B HhS et UECta,Abautiaom oqui 1 oc
| kyl ati ' 2 I Lyal ent
of Ay o ADEER e, o Pt T UFRrhothi®Tan BT e hyrdiiet S dhaRBRIE o7 ©

anhydr oupage (21 ,@Lambmg@lbt)anm/]uuad@v-eﬂé ang ensuigzbleadoivent igom t enper at ure.
g ".2 1"l iii WD 99/29667 PC T/ EP98/ 06640 -15 C early, an alternative

vari at i odichiorometane.ng a conpound of formula (I1) is to introduce R
and/or R2 intqQ.a suyitabl.e brono | odo .inter | at e. before further

el aboration y?‘ﬂ?"?%we xé%?@forhog{mu%%y@re gﬁ?&%ﬁ“ﬁ'@i@?‘?’éﬁ'"%”ﬂﬁoéﬁ ne of N
formulha HbHél- i AR RITLR ,Q;b@;,u . heXand! 9,
V\,hezulg igbéJb%é%%%%%gp%ﬁggggﬁwg%l@ a sﬁ?ltogbl'y ab{)ﬁgt ect é?ﬁgitggﬁit&gn-z{%’ne

of f or nusalphuhylation Mith( febin WBdoei.B rolesular equivatarite o (IVaeffieetart. ot ect i ng
lo derivative of a compound of fornula

O L s S Bl P b LBl b obmaratenr ot )
and R3 apflnif Rb&(tfifnethylsilyl)acetamide as base and anhydrous tetrahydrofuran as
solvent.
15 Further routes to the preparation of an ester of formula (l1), wherein R® is
R’, rely on exploitation of either a Suzuki reaction or a Stille reaction with an
ester of formula (Il) wherein R® (but not R®) is either bromo or iodo.
Thus, in the Suzuki reaction, the latter ester is treated with from 1.0 to
1.5 molecular equivalents of a boronic acid of formula R7B(OH)2. in the
20 presence of from 2.0 to 3.0 molecular equivalents of an alkali metal fluoride, @
about 0.1 molecular equivalents of a triarylphosphine and about 0.05 molecular
equivalents of a paliadium catalyst in a suitable solvent, under nitrogen, at from
about 65 to about 100°C. Typically, the fluoride is cesium fluoride, the
phosphine is tri-o-tolylphosphine, the catalyst is tris(dibenzylideneacetone)-
25 dipalladium(0) and the solvent is degassed 1,2-dimethoxyethane optionally with
1-methyipyrrolidin-2-one as co-soivent.
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previously defined for formula (I11), to provide a conpound of formula
(VMi11): (Mtl) 15 Preferably, Z is chloro, brono or iodo. Conveniently
(VIl) is converted to an aryllithiumor aryl Gignard derivative whilst, of
t he pl et hwm99966Im ne protecting groups avail able, P is tyRaratA9§/06640
t - but oxycar bonyl (Boc) or benzyl. 20 1~ ~~; ~s WD 99129667
PCTI EP98/ 06u40 -16 Wien P is Boc) (MI1) may be transfornmed directly to a
conmpound of forrmula (I11), wherein the broken line represents a bond, Ais
C, Bis absent, mis 2, nis 1 and R3 and R4 are as previously defined for
fornula (111), using s trifluoroacetiggacid optionally in a suitable
sol vent such as di chf oronet hane at about roomtenperature. Alternatively,

when P is benkythe $iild teactioy, the aforeraehtioned ebian stdrting riateriatotane conpound
of forrmula (I in the first step, dehydration nay be

II;.. For exanpl e, . .
of f ect edfarmula iz tiegted MIBEMS § &0 2.9 BIalesiat ouivalehtsof @ suitab

O 3! SRR Rb S el G EHILE ROSplIR R v AL R Sapnne.

achi eyedndprityldinlthepresende vt fréRl 2.04bSB.0Gh6letiiaf éﬁh%ilér&sfd_i"a%ﬁﬁargm | oned by
treatnment of the reaction mxture, at roomtenperature, with either

met hanol base,dtamifed to 016 moleridanequivaleptset a triatgliphagpbinecamd frore@.05 a
compound, of .formula ~ 5. (1 | 1) wherej.n the braoken |. does ~t represent a
bona. A tos)-2ib e agbivaignts,of 8 Balaghvis ' Ha R sttt SRben widhH ousl y
defined f; r ( 65Q y ] icHIRt h&a iOfri [ C
t ransf err§lﬂﬁggﬁbg?rqgrpiéodnd%ondl féibod%g. \OEIﬁFer M t“i:% f%é/%ﬁies!a rmgﬁi 'i on
condi ti othe prrosphinesistttiay-talylibhospininer thet tetalystisi palidjurd@dhcideae N- benzyl
al kene {1, 2, 3, 6-tetrahydropyridine derivative} to 20 the sanme pi geri di ne
der i vt i rtiondlly de the presegse oftetsakistiriphenyiphesphing)paladiumn (@ and sbed
pi peri digoqvéﬁt igla%ﬂyayoqjsla?égtgniweone step from(VIIl) when P is Boc by
Certain esters of formula (ll) wherein at least one of R' and R? is other
than hydrogen may be conveniently obtained from the a-carbanion of an ester
of formula (1l) wherein at least one of R' and R%is hydrogen by conventional C-

15 alkylation procedures using an alkylating agent of formula (VA) or (VB):

RX X-W-Y
(VA) (VB)

20 wherein R is as previously defined for R' or R? but is not hydrogen, X and Y
may be the same or different and are suitable leaving groups, and Wis a C, to
Cs alkylene group which optionally incorporates a heteroatom linkage selected
from O, SO, SO, and NR°® or which is optionally benzo-fused. When R® is to be
hydrogen in a compound of formula (), then a conventional amine protecting
25 group strategy may be of advantage during this alkylation procedure.
A suitable leaving group may be selected from halo (e.g. chloro, bromo
or iodo), C4-C, alkanesulphonyioxy, trifluoromethanesulphonyloxy and

arylsulphonyloxy (e.g. benzenesulphonyloxy or p-toluenesulphonyloxy).
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standard ionic hydrogenation using, for exanple, .triethylsilane and
trifluoroacetic acid in dichloronethane. Other amnes of forrmula (111),

when neit hgio g985g%er ci al | y avail abl e nor 2s subsequently desgH &I be
obtai ned either by anal ogy with the processes described in t?é)%%rgael%ar ations

section or by conventional synthetic procedures) in accordance with
standard textbooks on organic chem stry or literature ' precedent, from
readily accessible starting materials using appropriate reagents and
reaction conditions. 30 4 ~~'.; WD 99/ 29667 PCT/ EP98/ 06640 -17 Moreover,
persons skilled in the art will be awa ﬁ' of variations of, and alternatives

to, those procPﬁ?&W%thMaF@é@h&ﬁd ffbm Broms ,gd?gp‘?%i and Preparations

sections which ow the compounds defined by formu to be 5 obtained.
The phar nioheanesalghonyloxy. vet eri narily acceptabl e base salts of the

conpounds of for mul L) may al so be prepared in a conventional manner. For
exanpl e a sol uﬂi‘%ﬁa aﬂ'\‘%’@"ﬁ%}’qﬁ’%ﬂ&ﬁ?ﬁatggi INg;ap APRIARFIAIL DASEHB A gHtamie at e

base, 8! Lifledt®Hypilal s8R UomSALIGHL mafyle LORCIRPHOM ifiipg| { | Sol ated

ei t her “by on or by evaporation under vacuum O e reaction
sol vent . Suiamesrepdtassilivyhydritie; ditom)sodium ae pepissiirg aci d addition salts
can be obtained in _an anal o%ous manner by treating a solution of a basic

conpound Ris(trimethyisilyamigde « Ifhiure disprrepyiamide andbutgtithiumy fegether witht may

b1 ol 01 catiede! i ol ERnnE R s e A S A AR e o were
det erm nedllni%!hwwmfaﬁhihemnmoﬁrﬂéthyn@ééwﬁﬁde.\mhféthﬂP?rrB%ﬁQ-eﬁetah% jlity of

t he conpounds to inhibit the cl eavage of various uor ogeni c peptides by,
MWPs 10 2nixdyreghete®dfand 14. 20 The assays for MWs 2, 3, 9 and 14 are basg;

modi 1 cat i one HEAPBLedatR s s cpee g SRS AR ORspar od in
Pfizer Cefiidettyif3riiafiidd, optionally with anhydrous tetrahydrofuran as co-solvent, or
anhydrous 1-methylipyrrolidin-2-one. For monoalkylation, up to about a 10%
excess of base is employed whilst, for dialkylation, from about 2 to about 3
15 molar equivalents are generally appropriate.
Typically, the carbanion is generated at about room temperature, under
nitrogen, and subsequently treated with up to about a 30% excess of the
required alkylating agent at the same temperature.
Clearly, when dialkylation is required and R' and R? are different, the
20 substituents may be introduced in tandem in a “one-pot reaction” or in separate O
steps.
A particularly convenient, alternative alkylation method invoives
treatment of the substrate with the required alkylating agent in the presence of
from 3.0 to 3.5 molecuiar equivalents of anhydrous potassium carbonate in
25 anhydrous dimethyl sulphoxide or anhydrous 1,2-dimethoxyethane, under

nitrogen, at about room temperature.
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| aboratories. A stock solution of MW-1 (1 ~iM was activiated by t(‘nél S
addi tion of am nophec~yinercuric acetate (APMA), at a final concentration
of-1 mM for 20 mnutes at 37C. MWP-1 was then diluted in Tris-HCl assay
buf fer (5WOPR¥2966%) 200mM NaCl, 5nmM Cad 2, 20. M ZnS04 and OPOUBEFMBro6$4035) pH
7.5) to a 30 concentration of |OnM The final concentration of enzyne used
in the assay was 1 nM ~ ~ ~~, v t~"2 WO 99R9667 PGI/ EP98/ 06640
-18Substr~ The fluorogenic substrate used in this assay was
Dnp- Pro-/ 3-cycl ohexyl Al a-d y- Cys(Me) - Hi s- Al a- Lys- (N-Me- Al a) - NH2 as
originally described in Anal. 5 Biochem, 1993, ~) 58. The final substrate
concentration used in the assay was 10. Det erm nation~f En~rme I nhibition

The test conp@ledriyean ditemwitivedariatioh 1ot picpasing hesmpeund bfdbmmibiaqyi t h
assay buffer so that _no nore_ than 1 % di net hyl sul phoxi de was present. o

Test  comipimintraduce i yard/ae RE intocguitable Lramacon ioge integmeniate heforee and

al | oned equi,li te f.or. 15 mnutesaat 37C 440 .an _or.bital shaker prior to
he aadi 1TEAabBibR 412! ok xR, sTengrer SUsRaBiShor 1 hour at a7c
prior g o det elAx amine®df Wrmiula! QNI AFERNGE obtdiRed b?tsQaﬁdlé}@V&ﬁ;ﬂ')\icEF' nga
fluorimeter (Fluostar; BMG LabTechnol ogies, Aylesbury, UK) at an excitation
wavel engprocedifress §onexamplenwvien Bris\absent mytis 2andin (s Ana sTiitablydiency of

i nhi bition was measured, from the amoupt of substrate cleavage obtai ned

usi ng a PMSEP%p'PQQg'“E%'WJO%@@M}*ati ons and, fromthe resulting
dose-response curve, an | C~o value (thegconcentration of inhibitor required
to inhibit 50% of the enzyne actigityy was cal cul ated. 20 Inhibition of
MWP-2. MWP-3 and MVWP-9 ~nzy~nme k¢ aration Catalytic domai ns MWP-2) MWP-3
and MVWP-9 were prepared in Pfizer tral M¥Bearch | aboratories. A stock
sol ution of MVRP-2, MWP-3 or -9 (1 ..was act.ivated by the addition of
APvn. | FORTRRI (52 Cofeeaionsmiae Rietactng Seri: b SRACIE IR GRERE  added)
f ol I ojyedgbyvative 0ed c8mpdindloff8tthufdl (VifC- MWP-3 was activated by the

addi tion of 2mM APMA, fpz)l I oweg g{‘/u: ,(i cubation for~3 hours at 37C. The
enzynmes were then diluted in Tr~s-HCl assay buffer (100mM Tris, 100nM NaCl,
| OM Cadl 2 and 0.16%Brij ~5, pH. 7.5) to a concentration of 10nM The
final concentration of enzynme used i nffhe 30 assays was 1 nM r,y.~r ~

~ti.t~ L, n..:~ W 99129667 -19 PE™WEP98/ 06640 The fl uorogeni c substrate
used in this screen was Ma- Arg- '@ s-Pro
z » (Vi)

wherein Z is as previously defined for formuta (V) and R® and R* are as

previously defined for formula (lll), to provide a compound of formula (Vill):
RJ
H (Vi)

R‘
PN
15

Preferably, Z is chloro, bromo or iodo.

Conveniently (VIl) is converted to an aryllithium or aryl Grignard
derivative whilst, of the plethora of amine protecting groups available, P is
typically t-butoxycarbony! (Boc) or benzyi.

20 ]



Tyr- Al a- N\va- Tr p- Met - Lys(Dnp) - NH2 (Sachem Ltd., Essex, UK) as origi ﬂaﬁll‘y 5 "
described in J.Biol.Chem, 1994, Z~Q 20952. This substrate was sel ected

because it bal anced hydrolysis rate against MWs 2, 3p /[ km
of 54, ooo,wggg’ﬁ%‘S and 55,300 s'' M' respectively). The fi na sugs{w({

concentration used in the assay was Sp,M ~o0 The test conpound was

di ssol ved in dinethyl sul phoxide and diluted with assay buffer so that no
nore than 1 % di met hyi sul phoxi de was present. Test conmpound and enzyne
were added to each well of a 96 welt plate and allowed to equilibrate for
15 minutes at 37C in an orbital shakeri@@rior to the addition of substrate.

Pl at th bat ed 1 37C 1 det ti f
Flaorestence. Johan™ & Bag nhfll may(s reBbiarner s cﬁ%ﬂ%@mﬁg&é@o’fﬁyi osbury)
UK) at ap, ﬁﬁ&u?t(ﬁphag\e mhsrmbieemmé%éa@sang Bbﬁa'ﬂg%@;se %@%&htoh 393nm .

The pot ency ron was neasured fromthe anbu rate

cl eavage i®bt aiigi¢cands Riana Rha;;eagbreweuslymﬁnaudommm (1H},iusiisg and, from
the resulting dose-response curve) C50 val ue (the, 20 concentration of

i nhi bi& otrifiluafoaeelic aeidi Mlqsnaﬂlym%%ﬂtablﬁssemegwq@S dichioromethane at| at ed.

W sconst POk (P Pteptutd MRprBiRY. Sholf PR BARER, PO AR o °2"

1.9 nyl MeohrekEd 7P twib isteps@sthecdadnié icothplund éfffMTﬁﬁiM“(lli)OrFé’r éxampledin 37C.
MWP-13 was then diluted in assay buffer (50nmM Tris; 200nmM NaCl, 5nmM Cad 2,

20M ZnCl thafitst stepdahivdratis) may te sffecleddn deflivdng telupoa usingsp- 5. 3nM  The
final concentrat,i pn_of enzyne sed the as Vit /-~

o Sieapes bR ankacit 2 Ranoa hsk 8R0S , MReBiifrton abtie at o used)
in th ,.Bn@ X The
final Ozuzgél?gﬁbe%ncent?gﬁ %ﬁ@%o?%r‘ﬂééeyﬁgggg l\ﬁl/at‘?emp M Tﬁ@l tegt
conpound beesschigwblsiad 1-nhtdxrmw¢h19tdfphnateda refluking toluedeiblidwed bgy buf f er
so that no nore than 1 %di net hyl sul phoxi de was present. Test corrpound and
enzyme wieatmaakef e @@@Howw%ﬁ. al POMUISMPRBIIE, Wﬂheeltbeaa@ﬁthaaﬁ of

substr at gggaﬂ_gqach welt initiated the reaction. Fluorescence intensity was
determn ng a 96 well plate fluorineter (Cytoffuor li; PerSeptive

Bi osystems, | Mhis uﬁééﬂﬁkﬁﬂh%eﬁ&he&haﬁbewvéﬁédQ@a%l'ﬁb@uﬁm bf firmitfia Onm and
em ssi on vvavel ength of 460nm The potency of inhibition was nmeasured from

t he a1ﬁau|6Itll)mhegernstheabr@kenéaemsmatenmeaéamrd AdgdeHoB is absesbmound 15
t t m,t |t | CSO I

(the conBee B T GMEGR” BRHIRD: 215723 Risyietl Bt s rormag UD wierensyme -

activi tyl:oW@énﬁﬁa‘!%?éIWc dr@&'til&ﬁé %n@fer%ééeﬁé’a&?&@ﬁd’bbﬁs domai n MVP- 14

was prepared in Pfizer Céntral Researc
Alternatively, these hydrogenation condltlons may be employed to convert the

previously described N-benzyl alkene (1,2,3,6-tetrahydropyridine derivative) to

20 the same piperidine derivative, directly in one step. Furthermore, this fully f:}
saturated piperidine is also available in one step from (Viil) when P is Boc by
standard ionic hydrogenation using, for example, triethyisilane and
trifluoroacetic acid in dichloromethane.

Other amines of formula (111), when neither commercially available nor

25 subsequently described, can be obtained either by analogy with the processes
described in the Preparations section or by conventional synthetic procedures,
in accordance with standard textbooks on organic chemistry or literature
precedent, from readily accessible startin§ materials using appropriéie reagents
and reaction conditions.

30



Y AT
| aboratories. Al QoM enzyne stock solution was activated for 20 m mﬁ gs‘“"t b

25C follow ng the addition of 5p,g/m of trypsin (Sigm, Dorset, UK). The
trypsin activity was then neutralised by the addition of 50~gl m of
soyabean tWQ@#82%667 nhi bi tor (Sigma, Dorset, UK), prior to di PGT/EB8/6640t hi s
enzynme stock 25 solution in Tris-HCl assay buffer (100nM Tris, 100nM NaCl,
10mM CaCG 2) 0.16%Brij 35, pH 7.5) to a concentration of 10nM The final
concentration of enzyne used _in the assay was 1 nM Lt;, .~r WO

991 29667 -21 PCT/ EP98/ 06640 The fl uorogenic substrate used in this screen
was Ma- Pro-Leu-d y-Leu Dpa- Al a- Arg- NHZ, (Bachem Ltd., Essex, UK) as
described in J.BioLChem, 5 1996, ~, 171719. Deternination of enzyme

i nhi bi tion ThigokssvePPerabhe Skieddrineé ool aWhSofvarhtité &, ahd human
t herapy, the conpounds of formula (1), their pharmaceutically o acceptatrie

sal ts, araltephativestouthiosel prpcesses destribesbherginaftasin the Exampies and can be
adm ni stered alpone, but wll generglly be admnistered jn agmxture with a
har mmcedtieparatEns sedions wied AN the ogidinds detioer i fatatia 43t b

admi ni5strdgt'%mgdand standard pharmaceutical practice. They may be

adm nistered orally in the formof tablets containing such ~ 5 excipients

as starch or |Ed pharmacedticatipandl vweterimariy acesptabiehbaseabaltse obthe n admi xture
with excipients, or_in the form%f@ogl i Xirs, solution or suspensions

cont a: ni ;f@mwmqflrfenawacﬁh QY §dieRarefijpya EW%tF’Gab@aﬂﬂeéctF&ﬂ, f or |
Ch the. 1 SKENTHE 34ian bR ARRENAAfic ol Tadid GRS bprafiedigacalst Uoe

subst ancesithet akalér R R 8uitabie ¥vhedhtsahd theofesultiissHltiRbizles ithefBle t he
solution isotonic with blood. For other routes of parenteral

admi n1Gt fitration oshy avaponation Ainder vaguummefithe reaelign selyente adni nistered in
the formof tablets or |ozenges which he.formil ated in conventi onal
nmanner . I%?rgmﬁ"f'fﬁ'& ?'?fgvﬁ%&ﬁw]ﬁc %a@ﬁeﬂcﬂé gg%gnﬁgﬁs&@n I ni stered
topi cal | \br28inkd it AR dritldills fiaineh By 4eRtiNG a S6iLfion B3 E8fmpolufbil dins.

oi ntments, dusting powders, sprays, “drug-incorporated dressings or yj~ a
ski n pat ¢ébrmiiar(l)exithmiiiecappropyiateanacide Botbdypes af salt maydbafarmesthorconsi sti ng

of an aqueous or oily.emul sion of polyethyl ene glycols or liquid paraffin,
or thengrgﬁr%vpﬁggrlémg?%ex&angép resin tec n‘lﬂquesg.J Y a P

15
The biological activities of the compounds of the present invention were
determined by the following test methods, which are based on the ability of the
compounds to inhibit the cleavage of various fluorogenic peptides by MMPs 1,
2,3,9, 13and 14.

20 The assays for MMPs 2, 3, 9 and 14 are based upon the original
protocol described in FEBS, 1992, 296, 263, with the minor modifications
described below.

Enzyme Preparation

25 Catalytic domain MMP-1 was prepared in Pfizer Central Research
laboratories. A stock solution of MMP-1 (1iM) was activiated by the addition
of aminophenylmercuric acetate (APMA), at a final concentration of-1mM, for 20
minutes at 37°C. MMP-1 was then diluted in Tris-HCI assay buffer (50mM Tris,
200mM NaCl, 5mM CacCl,, 20uM ZnSO, and 0.05% Brij 35, pH 7.5) to a

30 concentration of 10nM. The final concentration of enzyme used in the assay

was 1nM.



into an ointnent consisting of a white wax soft paraffin base, or as a
hydr ogel 1" ~ ~ ~ WD 99129667 -22 PC T/ EP98/ 06540 with cellul ose or
pol yacryl (@ o}msvati ves or other viscosity nodifiers, or aggreesbgdsdagwder
or liquid spray or aerosol w th butanel propane, HFA or CFC propellants, or
as a drug-incorporated dressing either as a tulle dressing, with 5 white
soft paraffin or polyethylene glycol inpregnated gauze dressings or with
hydr ogel , hydrocolloid, alginate or filmdressings. Mreover, the conpounds
and salts may be adm nistered intraocularly as an eye drop with appropriate
buffers, viscosity nodifiers (e.g. celflgul ose derivatives)) preservatives
(e.q. benzal koni um chl orides (BZK)) and agents to adjust tonicity (e.g.

sodi um ~o chl &ubsirpte Al 1 such formul ati ons may al so contain stabilisers and
preservatives endi ng on_t of..adm nistratio tients, -
Phe dal Ty dos 88 ThEee S Shretiatst AEed ki Sreabh fes HirPrb- GriiHeh | <"y
be from @ | NV, fbSd xanpl e,
abl ets OJQ@%WSQQG’%*‘%&% e IR NS ¢ GlloaRE Bescie in Rhals |
conpound Biochema@9838; 242, 56 Thedinal substvaiecuonnentfaﬁm ased rirmtf&saasay opri at e.
The physician in any event will determ ne the actual dosage which wll be
nost sui Wasl WMy an i ndi vi dual ipatient and it will vary with the age)

wei ght and re . , wpatient. The above dosages are

exenpl ary of 5 & E" can of course be individual

i nstances \Aherrﬁeheafwmpéuh@w.c, d@§@lﬂ@d irRaBesthe) sulpRoXitie G dliiegh are
within the scope of this invention. For veterinary use) a conpound of
fornmul a Wwith, aasayebuﬁer epithat no yneredbpn i dirsathy! swehemfde was aressndr i nar i I,%)

t ab | t ith tit d t abl N
coopan et ShHBPIRT 8RS STEIEA Mt B 6 8aBR il Tt &5 MlTpBIS e e anc
the vet eqjfgey 16 BLARBFat b 18 RhiRGIESNA 37°€ HOH Bital shaker prior to the

addition of substrate. Plates were then incubated for 1 hour at 37°C prior to

determination of fluorescence (substrate cleavage) using a fluorimeter
(Fluostar; BMG LabTechnologies, Aylesbury, UK) at an excitation wavelength

15 of 355 nm and emission wavelength of 440 nm. The potency of inhibition was
measured from the amount of substrate cleavage obtained using a range of test
compound concentrations and, from the resulting dose-response curve, an ICy,
value (the concentration of inhibitor required to inhibit 50% of the enzyme

activity) was calculated.

O

20 ibiti - - =
Enzyme Preparation
Catalytic domains MMP-2, MMP-3 and MMP-9 were prepared in Pfizer
Central Research laboratories. A stock solution of MMP-2, MMP-3 or MMP-9
(1uM) was activated by the addition of APMA. For MMP-2 and MMP-9, a final
25 concentration of 1ImM APMA was added, followed by incubation for 1 hour at
37°C. MMP-3 was activated by the addition of 2mM APMA, followed by
incubation for-3 hours at 37°C. The enzymes were then diluted in Tris-HCI
assay buffer (100mM Tris, 100mM NaCl, 10mM CaCl, and 0.16% Brij 35, pH
7.5)toa concentration of 10nM. The final concentration of enzyme used in the

30 assays was 1nM.



regi men and.route of adm nistration which will be nost appropriatelf%ﬁlg "
particul ar ani nmal . ril "~L, v.~n Cv W 99129667 PCT/ EP98/ 06640 -23
Thus the invention provides a pharnaceutical conposition conprising a
conpound- YOPUR61 a (1), or a pham~aceutically acceptabl e SRCTEPI8O6646f, or
a pharmaceutically acceptable solvate of either entity) together with a 5
phar maceutically acceptable diluent or carrier. It further provides a
veterinary formul ati on conprising a conmpound of forrmula (1), or a
veterinarify acceptable salt thereof, or a veterinarily acceptable solvate
of either entity) together with a vetQ{lnarlly acceptabl e dil uent or
carrier. The invention al so provides askonpound of fornmula {1l), or a
pharnaceutlca?%éFﬂ%ﬁgptable salt ther~:of, or a pharmaceutically acceptable
solvate of ei ity, or a pharnaceutical conposi tion containing any of

t he foregoi ng Trfe)numgen& mdwmusedm&ﬂ%tredmwaddmta-ﬂ\rg Arb-Lysopigles a
conmpound _of forrrul a a veterinarily acceptable salt thereof, or a

veteri naFrl témsaan@ WH 4BasBemddd; tEssex; UA()\Ré?t@l’llQ'ﬁaﬂw

el o Qc'ﬁ*ﬁ%@i 9?3%@@% < 258 0320 TSRt I oL, o .

conpound pataf18é MH=® 4 bhlar%dqu@ﬁ'awgsc‘raté b§ainsy MMPS 2t starﬁj okt 1/Pz hgf eof , or
a pharmaceutically acceptable 50 \{ate of either entity, for tHe Manuf act ur e

of a 20 BYR00, 58K e AndtSE,300 shdM'C mespeclyelyr) gihepfingl substrater eat nent of a
medi cal condition for %,h &I?r MVP |ng &t Is indicated. It al so provides
the use GPNEERMEAHULHELD! MY WS MYt a veterinarily acceptable salt
thereof, or a I :sol vate of either entity) for the
manuf acture o%ﬁ?g’gh&m‘ga the curative or prophylactic 2s
treattEnt of FThesdstedmpoudd wasdibsolvaliin dimettiyPsulphoRideand dilutadi cat ed.

with assay buffer so that no more than 1% dimethy! sulphoxide was present.

Test compound and enzyme were added to each well of a 96 well plate and
allowed to equilibrate for 15 minutes at 37°C in an orbital shaker prior to the
addition of substrate. Plates were then incubated for 1 hour at 37°C, prior to
15 determination of fluorescence using a fluorimeter (Fluostar; BMG
LabTechnologies, Aylesbury, UK) at an excitation wavelength of 328nm and
emission wavelength of 383nm. The potency of inhibition was measured from
the amount of substrate cleavage obtained using a range of test compound
concentrations and, from the resulting dose-response curve, an ICg, value (the
" 20 concentration of inhibitor required to inhibit 50% of the enzyme activity) was

calculated.

Enzyme Preparation
25 Human recombinant MMP-13 was prepared by PanVera Corporation
(Madison, Wisconsin) and characterised at Pfizer Central Research
laboratories.” A 1.9 mg/ml stock solution was activated with 2mM APMA for 2
hours at 37°C. MMP-13 was then diluted in assay buffer (50mM Tris, 200mM
NaCl, 5mM CacCl,, 20uM ZnCl, and 0.02% Brij 35, pH 7.5) to a concentration of

30 5.3nM. The final concentration of enzyme used in the assay was 1.3nM.



S 4 hyooen
Mor eover, the invention provides the use of a conmpound of formula (I)' ' aL‘
phar maceutical ly acceptable salt thereof, or a pharmaceutically acceptable
sol vate cQihadsdesyd either entity, for the manufacture of a graEsglggépcanent
for the curative or prophylactic treatnment of atherosclerotic plaque
rupture) an E ~'~I WD 99/29667 -24 PGI/EP98/ 06b40 nyocardial infarction,
heart failure, restenosis, stroke, periodontal disease, tissue ulceration,
wound repair, skin diseases, cancer netastasis, tunour angi ogenesis,
age-rel ated macul ar degeneration) fibrotic disease, rheumatoid 5 arthritis)
osteoarthritis and inflammatory di seas¥s dependent on mgratory
I nflammatory cells. It also provides the use of a conpound of formula (i),
or a veteri narﬁﬂflﬁt@&ept able salt thereof, or a veterinariiy accept abl e

oLt cont ST FobRe el o8l s TRRMNPGRVRREPLPRIBGIE. | .,

pl aque r @iigiNe)-HRLAIRLYENMIA)INIHLT The finhbsubstfae lcoheentratdre 0864 n tid r oke,
peri odontal disease, tissue ulceration, wound repair, skin diseases, cancer

met astfa3|a§§aywa5u10pdﬂg| ogenesi s, age- reI ated nmacul ar degenerati on, fi brotic
di sease, rheunntoi d. ar.t hr| steoarthritis and inflammatory di seases
dependent on negER ISIBARAERRA s - 5 Additional ly, the invention
provides a net 8 aq~ di%%@%ﬂtsh%'}nét giIpAbxieiansh or which a
MVP i nhi bitor T!?%qleﬁfd?%a? Bh | né)il mammal (i ncl I'g‘angﬁa human ‘Lngn}SE, whi ch
conpri sewithdassaytiudfarsp ﬂhat sairoreathanl 1% dmmrtmpsutpfmideywafsfpeeserwe anmount

of a con'%_ound of formul a or a rmaceu l) r ve eri narlly
accept abll@sgPMPPHRA &Hd e’i‘ﬁ‘ e WeX Gt P&aq t’V”;] Oé? %\ﬁe“!’%’ plate. Ih
ot ePid 2 AR apSirafe {J‘éécr?WélltaWIafEdf theeALliBe CEhdial iR AN O &)

vet er Inafy T ormul At on contarni n gol ng t he

i nventi Owa%r@eaedﬁmea umﬁ@ta@@f/véurpﬂafel frinneter e&ﬁaﬂu@gn aPESaptiveer ot | c
pl aque rupture) nyocardial infarction, heart failure, restenosis, stroke,

per i odonEipsysterassiac. firamiaghame MA) alran exsitatiopavavelenathiof 300sensed, 25

canCe TR SkAT e AR TRE e Ao SRR RS R RR ) o™

di seases the amount of substrate cleavage obtained using a range of test compound

15 concentrations and, from the resulting dose-response curve, an ICg, value (the
concentration of inhibitor required to inhibit 50% of the enzyme activity) was
calculated.

\nhibition of MMP-14
Enzyme Preparation

20 Catalytic domain MMP-14 was prepared in Pfizer Central Research Q
laboratories. A 10uM enzyme stock solution was activated for 20 minutes at
25°C following the addition of Spg/mi of trypsin (Sigma, Dorset, UK). The
trypsin activity was then neutralised by the addition of 50ug/ml of soyabean
trypsin inhibitor (Sigma, Dorset, UK), prior to dilution of this enzyme stock

25 solution in Tris-HCI assay buffer (100mM Tris, 100nM NaCl, 10mM CaCl,,
0.16% Brij 35, pH 7.5) to a concentration of 10nM. The final concentration of

enzyme used.in the assay was 1nM.



dependent ors migratory inflammatory cells) in a manmal (including ahpring2?
bei ng), which conprises adm nistering to said nmammal a therapeutically

ef fective anmount of a conpound of forrmula (1), or a pharnaceutically or r
L ~ i'~~~W0%92966"C WD 991 19667 -25 PCT/ EP98/ 06640 vet eri narPCTYERS806840 abl e
salt thereof, or a pharnmaceutically or veterinarily acceptable sol vate of
either entity) or a pharmaceutical conposition or veterinary formulation
contai ning any of the foregoing. 5 The invention also includes any novel

i nt ermedi ates descri bed herein, for exanple those of forrmula (lI1). The

synt heses of the conpound of the invention and of the internediates for use
therein are illustrated by the fol |l ow21g Exanpl es and Preparations. ~o0o Room
tenperature neans 20 to 25C. Fl ash chromat ography refers to colum

chr onat ogr aph®MBstrale i ca gel (Kiesel gel 60, 230-400 mesh). Melting points

t . . i ded
5t ng e 15 Br da RUENE SupRRARC Lo (TR SdeEnN N IMcARSRI L & L dyeor de
(nova- 40DpangBLARIRIHE! (BHthent LRl.| Bssét, UKFas deseriber ian) BidliCheérhe proposed

structures. Characteristic chemcal shifts (b) are given in
part s5ped 986 2T bl dMhfi el d from tetramet hyl sil ane using conventi onal

abbrevi ati onsfor desj.gnation of .nal peaks: e.g. s, singlet; d) doublet;
t, triplet; qDﬁgﬂ%ﬂﬂéﬁ&-ﬁfjﬂﬁ%ﬁﬂiﬁh& broad. 20 Mass spectra were
recorded usi nghi ‘EEQRBE?’H“W""S dexeribedFoP MMPERS81Nnd @t ruments Tri o 1000
mass spectroneter. L means | ow resol uti on mass spectrum and the
cal cul at ed and observed ions quoted refer to the isotopic conposition of
| ovest mass. In M:rlna?wl tﬁieravp\g, ?r?? ggr%%oﬁgys%??gr/n?u gZIA)'O th_eﬁ'epharmaceutically
10 acceptable salts, and pharmaceutically acceptable solvates of either entity, can
be administered alone, but will generally be administered in admixture with a
pharmaceutical carrier selected with regard to the intended route of
administration and standard pharmaceutical practice.
They may be administered orally in the form of tablets containing such
15 excipients as starch or lactose, or in capsules or ovules either alone or in
admixture with excipients, or in the form of elixirs, solution or suspensions
containing flavouring or colouring agents. They can also be injected, for
example intravenously, intramuscularly or subcutaneously, and are best used in
the form of a sterile aqueous solution which may contain other substances, for
- 20 example enough salts or monosaccarides to make the solution isotonic with
biood. For other routes of parenteral administration, such as buccal or
sublingual, they may be administered in the form of tablets or lozenges which
can be formulated in a conventional manner.
In addition, the compounds and their saits may be administered topically
25 in the form of sterile creams, gels, suspensions, lotions, ointments, dusting
powders, sprays, drug-incorporated dressings or via a skin patch. For example, :
they can be iﬁcorporated into a cream consisting of an aqueous or oily

emulsion of polyethylene glycols or liquid paraffin, or they can be incorporated

into an ointment consisting of a white wax soft paraffin base, or as a hydrogel
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EXAMPLE 1 JN-H yrd roxy-2-(4-(4-phenyrf n*1-1.2.3.6-tetra herd ro Rﬁyr' 'd &
in-1 5 Potassium carbonate (207ng, 1.5 nmol) was added to a stirred m xture

of the tityeogsgepund of Preparation 8 (186 ng, 0.5 mmol), PEfEPVdeadds NE
hydrochl ori de (104 ng, 1.5 mml), tetrahydrofuran (2 m) and nmethanol (3

m ). The reaction m xture was heated under reflux for 20 hours, allowed to
cool, diluted with water (15 ml) and ethyl acetate (10 m) and acidified
with o concentrated hydrochloric acid. This m xture was then briefly heated
at 100C, allowed to cool and filtered. The material thus obtai ned was
washed sequentially with water and ethgb. acetate, then dried under vacuum
to provide the title conpound {125 ngy, 67% as a colourless solid, mp.
216- 218C. withwediuloSeat. nwyadfylafe gerivatives. oriother-9isZadi OB difiens, oreas €drgl. 27;
H 5.41; N, ~s 7.52% 3.50 2H) .92 (s,2H),
3.98 (m 2PpwWder lelwﬁg»w vpsaegﬂsgivv?ﬁ]bﬁ'%gppfomnez. ORIy, 7.52-7.58
(m2H), - ; h 373
(MH) & ZB%?XF)éﬁEgghé@dm% if€ofporateld dresSingeiftier bt tullkRAYBsSing Cith

NJ~i vdsoxwhite tséft(paraffinror pmyemylenb@pco{timpteg’néteﬂgaﬂmmamdsmgs for aith- 1

Obt ai ned as a colourless solid (58%) mp., 190-191C) fromthe title
conmpound bydmgehAydfecaioil, a@@ﬂ%@‘? dmygd '@éé'l!ﬂgse Mereoverihe compaunds 25

o( Dvscrs) B3 safs r@*vﬁ%ﬂw@%‘?ﬁ?%&@%’ £f gV digglitgahgostialec” ' 51y )

, 6.20 (b Rflod ﬂ 10. 80
153" (L R?/%ﬁ?r_%hglrgﬁ%gg}@oﬁﬁésgﬁmae ose 8n(1§%n.7é§) pr%s@ﬂ/a&ﬁeé \5\%09’99/29667(5)

PCT/ EP98/ bema)komummmmes @B mdoa@ems to adjust tonlcﬂy (e. g sodium
~4-1 4- B g pry[)~~i ~eridin-1-yrlsul phonyrl Jacet am de Obtai ned as a/_}
col ourt es% lg #?)d (62%, mp. 200-201 C, fromthe title 5 conmpound of

Preparation 10 r Bteiie 99 H, 5. 86;
N, 6. 97. C~9szﬁg%§ft§n?%ﬁ}|ﬁ?§g Cﬁﬁg agim:ﬁ 5. 92*éblﬁs7er§§H§ %r?%}‘g%tﬁ% 1.63

(m2H), 1.83 (Depehding.ditthemolitd of admmgﬂramﬂ) to Bum@n(pat@ms, taeaﬁuys 2H) ,

7.30 3H), t, 2 .o~
LRVS E-Thedl_})p,wﬁlgy l(of lpl_i)cpmm;upds of foSrnulal_?l) and thelr( salts rlt_xi)ay be from 001 " °

to 20 mg/kg, in single or divided doses. Thus, for example, tablets or capsules
15 could contain from 0.02 to 500 mg of active compound for administration singly
or two or more at a time as appropriate.

The physician in any event will determine the actual dosage which will be
most suitable for an individual patient and it will vary with the age, weight and
response of the particular patient. The above dosages are exemplary of the

20 average case; there can of course be individual instances where higher or O
lower dosage ranges are merited and such are within the scope of this
invention.

For veterinary use, a compound of formula (l), or a veterinarily
acceptable salt thereof, or a veterinarily acceptable solvate of either entity, is

25 administered as a suitably acceptable formulation in accordance with normal
veterinary practice and the veterinary surgeon will determine the dosing
regimen and route of administration which will be most appropriate for a

particular animal.
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EXAMPLE 4 N-1~,yrdroxrL(4-phenyrl-1.2.3.6-tetrahydropyridin-21-yrl suéy Vau b
honyrl)acetam de (btained as a colourless solid (7699, mp. 175-176C, from
the title ~5 conpound of Preparation 11, using the procedure of Exanple 1.
Found: C, ®id dbhpestd, 5. 39; N, 9.35. C-3H-sN2OAAS requries C, 52. ¢8r/Hrfodsdo
N, 9.45% S(DvsCGd6): 2.58 (m2H), 3.46 (t,2H), 3.90 (s,2H)) 3.95 (m 2H),
6.18 (brs, 1 H, 7.23-7.48 (mSH), 9.20 (s,1 H, 10.80 (s,1 H. 20 EXAWPLE
5 btained as a colourless solid (44%) mp. 185-187C, fromthe title
conpound of Preparation 12, using the procedure of Exanple 1. Found:
C,52.08; H 6.04; N, 9.23. C-3H-gN2OAS requires C,52.33; H 6.08; N 9.39% 25
8(DVMsds): 1.62 (m2H), 1.82 (m2H), 2362 (m1 H), 2.98 (t,2H), 3.70
(m2H), 3.84 (s,2H), 7.15-7.33 (mSH), 9.20 (s,1 H), 10.78 (s,1 H. . L
WD 991 29667 Ffmuamimeaﬁm pmi@swm_harmaneutigawomposition comprising a
-, ~4-benril Q-oe ohon acet colourl ess solid
(359 AP oblelmida D PRIl serePb s el therePt o e usi ng
the pro C~4H20N204S
equi o N TRYIEHY 6@*_ SEPRbE e B iR b B e e (o 3t
2. 49 5d,ﬂﬁma&eﬁﬁcﬁl&ﬁ@ept&lé@il@dnﬂb&)catBie?S (s,2H), 7.10 (m3H), 7.22
(m2H), 9.10 {s, 1 H) 10.70 (s, 1 l_v?y MPLE 7 N Hydr ox~~R SL; ~4
phenr , ~phen~,! jurthpr@rgwgegé\t\fegﬁgm yfoFrpH atiop comprising a compound o

0,61 P0G ) B eyl pheopBolg ARURIEH W A sng g eip o

conpoundsgiatBiof eithef entity fogetiflernmith @. Vidlerimarily azodpfdbis Hillehti craraey | am ne
(0.03 m, 0.18 mmol) in anhydrous di nethyl for mam de gl m ), under nitrogen,

at room t enpefha vention elso providesia sampeusg aftfpanulsr(l), or a
10 pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable

solvate of either entity, or a pharmaceutical composition containing any of the
foregoing, for use as a human medicament.
In addition, it provides a compound of formula (l), or a veterinarily
acceptable salt thereof, or a veterinarily acceptable solvate of either entity, or a
15 veterinary formufation containing any of the foregoing, for use as an animal
medicament.
in yet another aspect, the invention provides the use of a compound of
formula (1), or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate of either entity, for the manufacture of a
; 20 human medicament for the curative or prophylactic treatment of a medical
condition for which a MMP inhibitor is indicated.
it also provides the use of a compound of formula (1), or a veterinarily
acceptable salt thereof, or a veterinarily acceptable solvate of either entity, for
the manufacture of an animal medicament for the curative or prophylactic
25 treatment of a medical condition for which a MMP inhibitor is indicated.
Moreover, the invention provides the use of a compound of formula (1),
ora phannacéutically acceptable salt thereof, or a pharmaceutically acceptable
solvate containing either entity, for the manufacture of a human medicament for

the curative or prophylactic treatment of atherosclerotic plaque rupture,



. !, Y rnq
hydr oxyl am ne hydrochloride (37 ng, 0.53 mmol) and N-ethyldii soproéylll ari'né* Z
(0.12 M, 0.7 mml) in anhydrous di nethyl fonnam de (0.5 m) was added and

20 the re ' xture stirred for 20 hours, then partiti qege n

et hyl ace?gl(?g%bnga aqueous phosphate buffer (pH 7). The organic %ﬁigé\%‘awas
separated, washed with water, dried (MyS04) and evaporated under reduced
pressure) then the residue purified by flash chromat ography, using

di chl orornet hane: net hanol (97:3) as eluant, to give the title conpound (55
ng) 2s as a col ourl ess, anorphous soI id. 8(DvBQds): 2.50-2.80 (m4H), 3.50
(m2H), 3.80 (dd,1 H, 4.00 (m2H), 5.43-5.18 (m2H)) 5.62 (m1 H, 6.23
(brs, 1 H, 7.37 (m1 H, 7.45 (m2H),” 7.53 (m2N), 7.67 (m4H)) 9.22 (s) 1
H), 10. 8 myscardibl hﬁfardtBNShéihQallmepr&ﬁénosfii%tfdﬁé-lbenodontbl tisegse, ~ L. ~ WD
9929667 PCT/ EP98/ 06640 -29 FXAVPLE 8 N~- --~ydroxv-2|R .

S~, (~3- ndissye ulegration, wowiyeaalg skinsdiseapas,caMsel Metastasiss tWPPHf ned as a

of ExarpirtoddRioade eidiefi HRAUAESoenn EBR°Hh e HesatE, Mbrifidlior " ©
(100: Gy t@rﬁﬁmé%st%@hrthhﬁs ang aiferaeT; g@@?ldis@aﬁesfdéﬁénddht%haﬁl rétorpCl 3) 1 2. 25

(s,3H), 2.62 (m2H), 2.82 (m2H), 3. (rn2H) 3.80 (dd, 1 410 (m2H),
5.10- 5. 2inflamaatoryels. (m 1 H), 6.03 (brs, 1 H), 7.20-7.43 0 (m8H). LRVS

E QF I?LI%]yI‘ 3r2(7)~3(/m+ !ﬂ?sﬂ Rf°‘"ﬁ§53|P? é’é?r?ﬁé‘;?r})en%ﬁ\éﬂé QEZ?QH(@@ gﬂt%{'y%gﬁt%'@%&}ycol oﬁ?l ess
solid ( 3%‘%@;ﬁe i Ogég%@aff&@vétenﬁéwém EQPIJB 3ohA 509?"7‘@ Zrﬁb[-g @iltﬁgﬁ‘r at | 0“

18, using t edure of Exanple 1

2. 00 (m &ritity, Zoi5the( madtlactBe4ss dmamhl)al rﬁecﬂEal(rtdm forithe cBratve(on 2H) , 6 10
(brs,1 H), 7.10-7.54 (m1 OH), 7.63 (m4H), 9.10 20 (s,1 H), 10.88 (s, 1@
LRVB 10ThEFepidyiaelo trealgpent hero§p 1c plaque rupture myocardial infarction,

O 2 SRS, Pt e el BB o, Sel GRBKGA SRYGHG ¢ 1 2
title copgeaindskm dlseaééﬁaé@'tde@ metéetasigs ltMOUhQ I ﬂdsﬁr‘seagé-raéeéa)l e 7.
8(DVBQds): 1.50 (s, 6H), 2.66 (m2H),-3.50 (m 2 400 (m2H), 6.10
(br s, 1H) macuar deg@e(raflmq)f ertIG;)dIS@gSQ, ;h)eummoma(tbnus igpteoarthritis and
inflammatory diseases dependent on migratory inflammatory celis.
15 Additionally, the invention provides a method of treating or preventing a
medical condition for which a MMP inhibitor is indicated, in a mammal
(including a human being), which comprises administering to said mammal a
therapeutically effective amount of a compound of formula (1), or a
pharmaceutically or veterinarily acceptable salt thereof, or a pharmaceutically
20 orwveterinarily acceptable solvate of either entity, or a pharmaceutical @
composition or veterinary formulation containing any of the foregoing.
Still further, the invention provides a method of treating or preventing
atherosclerotic plaque rupture, myocardial infarction, heart failure, restenosis,
stroke, periodontal disease, tissue ulceration, wound repair, skin diseases,
25 cancer metastasis, tumour angiogenesis, age-related macular degeneration,
fibrotic disease, rheumatoid arthritis, osteoarthritis and inflammatory diseases
dependent on migratory inflammatory cells, in a mammal (including a human
being), which comprises administering to said mammal a therapeutically

effective amount of a compound of formula (1), or a pharmaceutically or



YR RN
30 ! r WWO 99129667 PCT/ EP98/ 0640 -30 EXAMPLE 11 LG b
~ydr oxv~l ~~3-net hyrl -4. - enyl phenyrl)-1.2.3.6-tetrahyrdropyridin-15
btained as a solid (44% fromthe title conpound of Preparation 21, using
t he proced¥P&98966Exanpl e 7) but with di chl or onet hane: met hanBETEBSBAE640 as
eluant for the chromatographic purification step. 8(CDC13): 1.70 (m 2H),
1.86 (m2H), 2.27 (s,3H) 2.37 (m2H}, 2.48 (m2H), 2.62 (m2H), 3.60

(t,2H)) 4.05 (m2H), 6.02 (brs,IH), 7.20-7.43 (mBH). N~ ,~ di
roxy- 2- et h~~h4- ohen~l Ghen~~~1. 2. 3. 6-tetrahydroprridin-1 Obtained as a solid
(56% fromthe title conpound of Preparation 23, ~ using the procedure of

Exanple 7. 8(DVBQds): 0.90 (m6H), 1.95%2. 13 (m4H), 2.52 (m2H), 3.48

(m 2ty Vetsrremnpcertad qaif deteod or dptagkeulibanyorthall 7,07
dry ~co zzBeftablelsdidaie tRslitHdrentity, Or-alpRarndteuticabbomgbsitivhigh n- 1 Cbt ai ned
as a colourless solid (72%9) mp. 186-189C, fromthe title conpound of

Pr epar at veterit@ry farmudationecontainiog aaysif thig forgoeing. but with 1

met hyl pyrrolidin-.2-one as, reacti.on | vent. an L crvstal lisation from 2s
di i sopt opyl eﬁjlﬁ'gr'%? nﬁ@@t'g?lé',dgﬁﬁ'&é}&gh'&ﬁeﬁ%@%{é@ﬁ?% SINFRR 195 ¢ he
purifi caphkamietyze®Bidormhalendn. C 63. 03; H 6.60; N, 6.43. C23H2aN204S, 0.50 ,
H20 requires C 63.13; H 6.68;, N, 6.40% 8(DwvsCQds): 0.83 (t,3H)) 1.40-1.35

(m 4H), 1.78 (imelsyrtheskesosf theycompourki btherineehtiorsasd of theH) , 3. 70 (dd, 1
o e et Terh S T i b iyt 10
(brs,1 H)Dreparations.
10 Room temperature means 20 to 25°C.
Flash chromatography refers to column chromatography on silica gel
(Kieselgel 60, 230-400 mesh).
Melting points are uncorrected.
'H Nuclear magnetic resonance (NMR) spectra were recorded using a
15 Bruker AC300, a Varian Unity inova-300 or a Varian Unity inova-400
spectrometer and were in all cases consistent with the proposed structures.
Characteristic chemical shifts (8) are given in parts-per-million downfield from
tetramethylsilane using conventional abbreviations for designation of major
peaks: e.g. s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad.
20 Mass spectra were recorded using a Finnigan Mat. TSQ 7000 or a
Fisons Intruments Trio 1000 mass spectrometer. LRMS means low resolution
mass spectrum and the calculated and observed ions quoted refer to the

isotopic composition of lowest mass.
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LRVS (APCl): 429 (MtH)+. 5 - 4- ~ d.n_ Obtained as a col ourl ess SO|lI(lZ|1 R
(3399, mp. 170 171 C, fromthe title o conpound of Preparation 27, using
t he proce anple 7, but with an elution gradi ent of
di chl ororret ane rra(hanol (100 0 to 98:2) for the chronmat ograc%mp%m“’“
purification step. 8(OVMSQds): 1.65 (s,3H), 2.40-2.80 (m4H), 3.52 (m2H),
3-8A (dd,1 H, 4.00 (m2H), 4.70 (s,1 H, 4.78 (s,1 H) 6.23 (brs,1 H))
7.35 (m1 H, 7.44 (m2H), 7.52 (d,2H), 7.65 (m4H), 9.22 (s,1 H), 10.85
(s,1 H. ~5 LRVS (APCl): 427 (MH)+. EXAMPLE 15 N-Hydroxyr-21R S
-nmet hyU- 2- (~3-net hyrl - 4- ~hen~~phenyl -,k 2.3.6 20 Obtained as a colourless
gum (20% fromthe title conpound of eparation 29, using the procedure of
Exanple 7, but with an elution gr%ﬁtﬁ@dl chl or onet hane: net hanol (100:0
to 98:2 to 95:5) for the chromatograp I C urlflcatlon step. 8 (CDA 3): 1.60
(s, 3H), 2.28 (s NHydroxG2-i¢ e nviphemvila’ ¢n-1-4. 10 (m 2H),

5.21 (m2H), 5.70 (m1 H), 603(rsl 70744ZBH) LRVS
(APCl): 441 (MtH) +. ro~r :.ﬂﬂmﬂﬂ{@l@@i@l 29667 PC T/ EP98/ 066d0 -32
EXAI\/P 16 ~I I

Pdta oﬁé‘a. ¢ J%oﬁéte (>2'o'7 N5 rﬂrh%?)%ésfihﬂd/gd ¥'6r gsrﬁfiltn‘ﬁg mixture

honyl]acet am de as a col our'l ess sol’id (669
conpound of thestifie epmpmxundmf::Pzepasatlmg & (86 my; €dbimimol), idxbIYBmMine 8( DVBO-) :

dd 7. . 7.
(maH. %%m$ﬂ$%%1 . 15 91 setrabyisrirani i aod sthancbsbmiy ) 304

g'ltvrlr-? ed ni xt ure Jgfn@tﬁt % ﬁéﬁgﬁﬁgpwﬁeé%@a I on %%i?%a ?dﬂﬁg| ;O 2

hydr oxyi difuted with hedeoCis o)t éthyPacetate3(10wil) arhdcidifiedawigh (20 nl ). Th
reaction m xture was heated under reflux for about 6 hours, allowed to Gq®l
and pHrt coneenteated hydrochloric acid. This mixture was then briefly heated at 100°C,

allowed to cool and filtered. The material thus obtained was washed
sequentially with water and ethyl acetate, then dried under vacuum to provide
the title compound (125 mg, 67%) as a colourless solid, m.p. 216-218°C.
Found: C,61.05; H, 56.35; N, 7.41. Cy9H59N,0O,S requires C, 61.27; H, 5.41; N,
15 7.52%. & (DMSQg): 2.62 (m,2H), 3.50 (m,2H), 3.92 (s,2H), 3.98 (m,2H), 6.24
(brs, 1H), 7.35 (m,1H), 7.41-7.48 {(m,2H), 7.52-7.58 (m,2H), 7.62-7.73 (m,4H),
9.22 (s,1H), 10.82 (s, 1H).
LRMS (APCI): 373 (M+H)".

20

Obtained as a colourless solid (68%), m.p. 190-191°C, from the title

compound of Preparation 9, using the procedure of Example 1. Found:

25 C,62.05; H,5.74; N,7.12. CyH,,N,0,S requires C,62.16; H,5.74; N,7.25%.
5(DMSOg): 2.23 (s,3H), 2.60 (m,2H), 3.47 (t,2H), 3.90 (s,2H), 3.95 (m,2H),
6.20 (brs, 1HY), 7.17 (d,1H), 7.30-7.48 (m,7H), 9.20 (s,1H), 10.80 (s, 1H)
LRMS (T hermospray): 388(M+H)".



between ethyl acetate and 1 M hydrochloric acid. The separated orgahilc)’, 27
phase was dried (MyS04) and evaporated under reduced pressure, then the
residue triturated with diisopropyl ether and crystallised from ethyl

acet at e towgiseRes6The 20 titl e~~conpound (148 ny, 34% as a BOT/AERIS/ESH
solid, mp. 151-153C. Found: C,61.01; H 6.04; N, 6.48. C~H26N205S requires
C, 61.38; H 6.09; N, 6.51 % S (DvsQds): 1.33 (t,3H), 2.23 (s,3H), 2.60
(m2H), 3.46 (t,2H)) 3.91 (s,2H), 3.96 (m2H), 4.03 (q,2H), 6.10 (brs,1 H),
6.80-6.95 (m3H), 7.17 (d,1 H)) 7.28 7.38 (m3H), 9.20 (brs,1 H, 10.8
{brs,1 H. 25 LRVM5S (APCl): 431 (M+H) +. C4 ~~; "~ W 99129667

PGT/ EP98/ 06620 - 33 EXAMPLE 18 N- Hyr dr &8&r- 2 ~4-j 3- met hoxv~. - ohenyl o,

henyl )-1.2. 3. 6-tetrahyrdropyri di n-wl um cafionate (95 ng, 0.7 nmmol)
was added to a stirred mxture of corrpound of Preparation 45 (170
my, 0.4 mmo!), FAL(BSHHBHAL] igkidird 1l ARdtamided  net hanol
(3 mM). The réactron ma~ture was or about 2 hours,

al l oned to codbtaihediasd mlomrlqsls(mﬂddﬁé%).lm BrZQQ-QOHNJ from thettitlect ed with

(VS04 GRTRaHILALAEPART 1D cirinad ”%h@éwﬁgg%? EoAPHE 1 SPUTS wae.
2 col our IG8E sm.é GBS O RhUiR G ‘.l‘*@é’é’%"@?@é”?o o0 e

CZpHZONZs@@MSO%Q mzqra 2+ 18300 2H) 52.685m ) 2 95; (t,39H) 63 70%m, 2H) DVBOUS) :
2.63 (m2H) : 0 (s,3H), 3.9 52,1399(52,627
(s,1 H, 3783_05 2H)17ap(n73!ﬂ$ 7(401t2w) 725477 . @a(mw 97184s,1H). 110475 7. 41
(t,2H), 7.4[ (d 2H), 9.23 (brs) 1 H), 10.80 (brs) 1 H). LRVMS (Thernospray):
420 (MeNEBTED- 20 N1 ~yd~oxyr - 2:

]4-(3 (3 ,6-tetrahyrdy ridin-1

O (7- g%mﬁt rﬁggﬁF&pﬁ??‘ﬂ?@ %ag-tet r amet hyl ur oni um hexaf | uor ophosphat e
(274 ng, 0.72 mml) was added to a stirred solution of the title conpound
of Preparation 50 (200 ny, O0.48 nﬂwd% et hyl di i sopropyl am ne (0.08

m, 0.48 nmi) in anhydrous di met de (4 m)) under nitrogen, at
room t enper gl o Mo gl oﬂémﬂH”?'tseé-tet 68&:‘?&1};";-\42@%&!}&@%%@1@%00 g,
1.44 mol) Ao W etnyrarTsopropyta cor=3n(, 1. ded and

the reaction Obthified! 84 brootslirfess swndt(ve%)haups175-h¢e°®adfrcbmtthertm bet ween
ethyl acetate and aqueous phosphate buffer Oﬂk The rror'','s L~ i
xa

T~ ~1a/\oceammd7ofﬁampamrotsmm gmpmqﬁdam sl ateundiashed wi t h
t d d t th

Fost due. SeS2Aitt Hopaaes Bl8a8h Yhie fe%éirkédé’%%%gﬂqﬁ%f%ﬁia@mﬁound
71 ny, |

& 0. §o; FpMSTP %"*‘%‘*“5?‘“’%?&3‘8&2"%}@%@ 0 ST ERD, S OWE

6.11; N, 7R2%#3%8 GnEVBOI20 (s1118), 108G 9, 1HY. 57 (m 2H), 3.43 (t,2H)) 3.80

(s,3H), 4.03 (m2H), 6.25 (brs,1 H), 7.09 (d,1 H), 7.13 (s,1 H, 7.26 (d, 1

H), 7.31 (d,1 H), 7.39 (t,2H), 7.46 (d,2H), 9.24 (brs,1 H), 10.79 (brs,1

d_RI\/B(APCI) 431 (MFH) +. %
N-Hyrox\r -[ 4~3-fl uoro-4-~hen~~r=nem_yry-1.2.3.6-tetrahydrol ~ ridin-1

Obtained as a colourless solid (44%), m.p. 185-187°C, from the title
compound of Preparation 12, using the procedure of Example 1. Found:
C,52.08; H,6.04; N,9.23. Cy3HgN,0O,S requires C,52.33; H,6.08; N,9.39%.

25 &(DMSOys): 1.62 (m,2H), 1.82 (m,2H), 2.62 (m,1H), 2.98 (t,2H), 3.70 (m,2H),
3.84 (s,2H), 7.15-7.33 (m,5H), 9.20 (s,1H), 10.78 (s,1H).



yi sy. |, phonyj]~acetam de ~s Obtained as a colourless solid (40%, lnlip;'-! 22
184-188C, fromthe title conpound of Preparation 47, using the procedure of
Exanpl e 1@% C 58.39; H 4.90; N,6.84. C-9H-9FN204S requlres C 58. 45;

H 4.91; N '8(DMBQdS): 2.61 (m2H)) 3.47 (t,2H), 3.94 tu-lé’ 6640 00
(s,2H), 6.35 (brs,1H)) 7.33-7.60 (m8H), 9.23 (brs,|IH, 10.80 (brs 1H). 2o
LRMS (Thernospray): 408 (MFNH4) +. 25 Obtained as a colourless solid (769,
mp. 168-170C, fromthe title conpound of Preparation 56) using the
procedure of Exanple 1. 8(DwvsCQds): , 1.34 (t,3H), 2:61 (m2H), 3.49 (t,2H),
3.94 (s,2H), 3.98 (s,2H), 4.10 (q,2H)36.25 (brs,1 H), 6.91_ (d,1 H, 7.17
(s, 1 H, 7.22 (d,1 H, 7.33 (t,1 H, 7°52 (d,2Hj, 7.66 (d,2H), 9.22 (brs,1

Hy, 10.80 (brs,1 H. 3o LRNB(TheI\EwEE)iﬁ 434(M+NH4)+. Il .e n CG W
991 29667 PC T/ EP98/ 06640 35 FXAMPL - )
- | ~yrdroxv- 2- { 4- (M-Hveiroxy-Be(Avhenawpiperidine] - fidé Obt ai ned as a

E?'eﬁéiiL??ins‘éébf’qyéwi?sﬁﬁolﬁvel&a&psés}Ei"mtﬂgﬂ%&n?f Refie: 1 5. oo
2 23 { < copodf R PrepATHiLt 13, ubinod Pracsure o TydinlS  fbudl 55707

(s, 2H) (55%(86@16413 h),8.82. 885 .;HZQN m@kéqm?eslﬁ 53183 IH1)645 IQBQ?@B (m 3H),

9.22 10 (brs, 1 H), 10. 80 brs éq 6 (M
yrlsul pfﬁ@MSOaaéIJ 13fm )oat:-‘eﬁ ere@raSZa:a: %mweza (gaﬂ)caégmzmmp

of Exanpt 834 %Lﬂ-ﬁ;ot@.é%)é%?@"“”§H249 TR0 B0aS 050 (20
requires C 62.39; H 6.43; N, 6.61 % 8(DvsQds): 1.20 (t,3H), 2.24 (s, 3H),
2.61 (m4H), 3.47 (t,2H) 3.92 .- 20 (s,2H), 3.97 (s,2H), 6.20 (brs,1H) .

7.104¢.23 (m4H), 7.27-7.38 (m3|—E2$AMﬂ2E_(Zbrs 1 H, 10.81 (brs,l H. L
(APCI): 414 (M +. 25 N~-

yrdroxy- (4- (4B Shda=(gyphenviphenvilf.2ehO-ptrahyvgropyEdinniai ned as a
pal e yellow solid (47/0) - fr e t|tIe corrpound of
Preparation 65, using the p 9. 8(Dvs(ds): 1.93 (m 2H),

2.23 (s,3H)) G-(3nZabenldbtriazoft3- )1 A8, 3-ttrathethyidtdniu®d. 49 (m 2H),

hexafluorophosphate (100 mg, 0.26 mmol) was added to a stirred solution of

15 the title compound of Preparation 15 (70 mg, 0.18 mmol) and N-
ethylidiisopropylamine (0.03 ml, 0.18 mmol) in anhydrous dimethylformamide
(1 ml), under nitrogen, at room temperature. After 15 minutes, a solution of
hydroxyiamine hydrochloride (37 mg, 0.563 mmol) and N-ethyldiisopropylamine
(0.12 ml, 0.7 mmol) in anhydrous dimethylformamide (0.5 ml) was added and

20 the reaction mixture stirred for 20 hours, then partitioned between ethyl acetate @
and aqueous phosphate buffer (pH 7). The organic phase was separated,
washed with water, dried (MgSO,) and evaporated under reduced pressure,
then the residue purified by flash chromatography, using
dichloromethane:methanol (97:3) as eluant, fo give the titie compound (55 mg)

25 as a colourless, amorphous solid. §(DMSOge): 2.50-2.80 (m,4H), 3.50 (m,2H),
3.80 (dd,1H), 4.00 (m,2H), 5.03-5.18 (m,2H), 5.62 (m,1H), 6.23 (brs, 1H), 7.37
(m,1H), 7.45 (m,2H), 7.53 (m,2H), 7.67 (m,4H), 9.22 (s,1H), 10.85 (s/1H).
LRMS (T hermospray) 413 (M+H)".



Y
~i," "~ "~ c: WO 99129667 -36 PCT/EP98/06E40 3.77 (s,3H), 3.86 (mLZH)')“' g
4.00 (m2H), 6.16 (brs,1 H) 6.83-6.94 (m3H), 7.17 (d,1 H, 7.36 (m3H))
9.21 (brs,1 H), 11.00 (brs,1 H. LRVsS (APCI} 487 (MtH) +. 5 N-~-
ydr o~r - 4- W0 earBseet hoxvr phenyl -3-nmethyl ~~~] I pi peridin-1  PCT/EP98/06640
~u, ~hon~rj ] ~tetrahy~~yrr,fin-4-c~~, rboxam de Obtained as a white solid
(8299 ) mp. 200-202C, fromthe title 1o conmpound of Pr~;paration 67, using
t he procedure of Exanple 19, except that the residue was crystallised from
met hanol . Found: C,60.02; H 6.78; N, 5.45. C25H32N206S~ CH30H requires QO
59.98; H 6.97; N, 5.38% S(DVMs(Qds): 1.60 (m2H), 1.78 (m2H), 1.90 (m 2H),
2.20 (s,3H)) 2.38 (m2H)) 2.64 (m1 HRS-3.04 (t,2H), 3.20 (t,2H), 3.70

2 3.77 (s, 3H), 3.86 2H), 6,87 , 7.13 3H), 7.33 (t,1 H),
éﬂé?bsj_éf1?97(ms$1:3.§é®éﬂiﬂ Mm(waéT Rq ( K

~~~I’~-{4-(~: %578 e t] XV~
yl sul nhony‘%‘@'e- - MMM%

g, IITP.
161-163C, fromthe title congaulpt yamide 74, using the procedure of

Exanpl e 19, except that the resi due \NaS{)UI‘IfI ed by flash chromat ography
usi ng &di chl or &saingdeasasnlid ¢13%d fosnthe @%ICQ‘EPBQEDQ of Rrsraeation 14, on

90: 10: 1 . 2 | t d CZgH30N2~6
Eeqw resY gtggsngcu l'r']rg ﬁyﬁpﬁ%g&yt%@ﬁﬁéﬁg\g%ﬁ gl'%lg!?%ﬁ 1.64 (mSZH)
1.81 (m al'c9hior3rr7€9h£ﬂé H‘chaﬁoﬂﬁ 0bto ?d%o 1@) 7& thé cﬁi’ﬁmaﬁ:&%ghﬁl piinficafioq8
(m3H, 7.20 (d,110, 7.27 (t) 1 H), brs,1 H. LRMS
{ Thennos pt&p/)&(Oml;.,X I\B-N%JBH)SQ 62 ferH)r 282I (m 2H), 3.621( 93.80667 - 37

(dd,1H), 4.10 (m,2H), 5.10-5.22 (m,2H), 5.75 (m,1H), 6.03 (brs, 1H), 7.20-7.43
10 (m,8H).

LRMS (APCI): 427 (M+H)".

16

Obtained as a colourless solid (35%), m.p. 150°C (decomp.), from the

title compound of Preparation 18, using the procedure of Example 1.

8(DMSOq): 1.50 (m,2H), 1.80 (m,1H), 2.00 (m,1H), 2.54 (m,4H), 3.45 (m,2H),

3.75 (dd,1H), 3.98 (m,2H), 6.10 (brs,1H), 7.10-7.54 (m,10H), 7.63 (m,4H), 9.10
20 (s,1H), 10.88 (s,1H).

LRMS (Thermospray): 492 (M+H)".

25

Obtained as an amorphous solid (41%) from the title compound of
Preparation -1:9, using the procedure of Example 7. §(DMSOgg): 1.50 (s,6H), %
2.66 (m,2H),-3.50 (m,2H), 4.00 (m,2H), 6.10 (brs,1H), 7.30-7.70 (m,9H), 8.00
(s,1H), 10.78 (s,1H).

30



PCT/ EP98/ 06640 4- 4- x 5 Cbtained as a white solid (39%, mp. 134-idsc i
fromthe title conpound of Preparation 77, using the procedure of Exanple
26. Found H, 6.80; N, 5.82. C24Hs2N20sS requires

6.77: N, W§§§/’99‘§( DVBOds) : 1.32 (t,3H), 1.49 (s,6H) 1.66 (Fmélé—f%s%?“gl
(m2H) 2.70 (m1H), 3.07 (t,2H), 3.76 (s,SH), 4.02 (q,2H), 6.85 (m2H),

6.98 (m3H), 7.20 (d,1 H, 0 7.27 (t,1 H, 9.00 (brs,1 H, 10.76 (brs,1 H).
LRVS (Thernospray): 494 (MENH4) +. N-HS dr roxy-4~4-f4-1 3-et hoxyphenyl
-3-nethyl henylJ!-1.2.3.6-tetrahv ro yrridin ~ 5

1-yl suf phony~}t et rahydr oovr an- 4- car bo 1 de Cbtained as a colourless solid
(8799, mp. 152-154C) fromthe title 2é:gé"?pound of Preparation 79, using the
procedure of Exanple 19. Found: C, 6.47; N, 5.54. C26Hs2N20sS
requires C, 62.38; H, 6 44; N 5. %9%3) 1. 33 (t, 3H) 1 93 (m2H),
2.24 (s, 3H), N2HvGroxm -] 3-P $rphE hengl)-112.3d AhvdeopyTid

(m2H), 398410(m4|—|), , 6.80 6.95 (m3H), 718(d1|—|),
7.26-7.37 (m3H), 9.22 (&= i BE e d X TV ERNVG (APCI) 501 (M+H) +.
25 N- Hydr oxy Yh) C;]QE;

h~o~l getrawﬁ?%éﬁerdgﬁg?lmggggg oéifr e"‘ﬁ'z hﬁ%?&?‘n{% adr)ﬁ% élﬁi ate (5% 5-nm)
was addedising thesprioceddresof Bxampieo?, bitewith dichlaromethane:afetharoi(Be: Y &s( 50 ny,
0.1 mmol) in a mxture of 1,62 67 -38

PCT/ Lo Beant Tor the shrameyediapiic ?Lif'ffﬁa}'°§r§t§emfet5¥é88??(b7 28k eh86 he

nour s, - APFEhar2pir ey et F s ihabh s B RS Btk 405 s
added anqn-m/m W@ﬁﬂswﬁnmlmw@ﬁ gHr an additional 20 hours. The
cat al yst was r enoved by ritration, the solvent evaporated under reduce

pressitre and the residue crystalllsed from et her-hexane to afford the title

conpound (34 ng ) 66% as a col OuEfAﬁELE_lZ

Obtained as a solid (56%) from the titie compound of Preparation 23,
15 using the procedure of Example 7. §(DMSOQOgs): 0.90 (m,6H), 1.95-2.13 (m,4H),
2.52 (m,2H), 3.48 (m,2H), 3.98 (m,2H), 6.10 (brs,1H), 7.35 (m,1H), 7.44 (m,2H),
7.52 (m,2H), 7.64 (m,4H), 9.03 (brs,1H), 10.70 (brs,1H).

20

Obtained as a colourless solid (72%), m.p. 186-189°C, from the title
compound of Preparation 25, using the procedure of Example 7, but with 1-
methylpyrrolidin-2-one as reaction solvent and with crystallisation from
25 diisopropyl ether.ethyl acetate, rather than flash chromatography, as the
purification technique. Found: C,63.03; H,6.60; N,6.43. C;3H»N,0,S; 0.50
H,0 requires C,63.13; H,6.68; N,6.40%. 5(DMSO): 0.83 (t,3H), 1.10-1.35
(m,4H), 1.78 (m,1H), 1.98 (m,1H), 2.55 (m,2H), 3.50 (m,2H), 3.70 (dd,1H), 3.98



solid, mp. 165-167C. Found: C, 60.81; H 6.76; N, 5.35. C2sH-N206S; 0.50
H20 requires C, 61.03; H, 6.89; N 5.47% 8 (DwvsQds): 1.35 (t,3H), 1.60 ~ o
(m2H), 1.78 (m2H), 1.92 (m2H), 2.20 (s,3H), 2.40 (d,2H), 2.62 (m1 H),
3.03 (dd; ¥ o620 (dd, 2H}, 3.73 (m2H), 3.86 {m2H), 4. 04 Hce/EPIkDesq0
6.80-6.92 (m3H), 7.07-7.17 (m3H), 7.30 (t,1H) 9.18 (brs,IH)) 11.0
(brs,1H}. LRMS (Thernospray): 520 (MtNH4) +. 15 EXAMPLE 30 4 (btained as a
colourless solid (3399, mp. 916-118C) fromthe title conpound of
Preparation 81, using the procedure of Exanple 19. Found: C 62.52; H, 20
6.47; N, 6.00. C24H30N2~5S requites C) 62.86; H, 6.59; N, 6.11 %
8(DWVBCQds}: 1.34 (t,3H), 1.52 (s,6H), -3123 (s,3H)) 2.53 (m2H), 3.50 (m 2H),
4.00-4.10 4H), 6.18 (brs,1 H) 7.18 Hy, 7.28-7.38
(i 31 Gm@iy Bri By 11007 B2 (B 1% 7044 (vl (o e £,94 (Mot ) - 25

Il ~n WO / / -39 EXAMPLE 31 | NS- ydroy 2-~(g~t~- 3-et
~, ~1)- ﬁﬁ&?%hﬁﬂ{do%i &geﬁ%l s btained as a colourless solid (48%,
m p. 179 RRAS(APCY)St429 (\geH)f.rom dii sopropyl ether), fromthe title
conmpound of Preparation 82, using the procedure of Exanple 17. Found:

C, 60.382; H 6.49; N 6.36. C-H28N205S requires C,61.09; H 6.53; N, 6.48%

8(DVBOd6) : 1.31 (t.3H), 1.68 (m m2H), 2.20 (s,3H), 2.65 (m1
H§, 3. 00)(m2H))(3 7;D(m2H) (3.92%9&1&94%@&4 o;D~o (a. (2H) H%s 80- 6. 9(()
E[)ﬂ?)H)l,H). lj.‘ y \ A )1 - P Q¢ ri H&

rs

&K?ngvég ;( gol(guglgegghg)(;l “: N r 1 crystallised from
d|r |O§oplrJ;)pyI ePhigined ﬁsoﬁwf'?lﬁé'”ﬁé F@'ﬁ‘ﬁ#@ﬁrﬂﬁ 97é b ‘b&%\tf Qiﬁﬂiﬂt'tﬁ&;&l% tzge
Iroequﬁges&gﬂéag‘é@wﬁ?a%gt'g&l%dgg&ge%?é%g#?m%%”il\érﬁf’ -{-DBCE% r(‘s 6H))

1.61 (m @hion rzZ&eﬁﬂbdetlbhloze:%@tr{awe?:hﬂeth&zcﬂg1 Omoltbi)ga 2) FB?:‘? tléé%é"'% éd3l7fl)

(m2H))403 q, 2H), 6.80 RWEQJ 8 (m
. 98 (br@jmm@t;ogramhmsp(mﬂiaatmn)step MBQs):: 14&5](3(3#)-!)2&40-2580 (m,4H),
3.562 (m,2H), 3:88 (dd,1H), 4.00 (m,2H), 4.70 (s,1H), 4.78 (s,1H), 6.23 (brs,1H),
7.35 (m,1H), 7.44 (m,2H), 7.52 (d,2H), 7.65 (m,4H), 9.22 (s,1H), 10.85 (s,1H).
15 LRMS (APCI): 427 (M+H)".

g ~hheridin-1-v | ~yhon~~~2

EXAMPLE 15
N- - - 2{4-(3- - - -
hyd idin-1-visulp! (lpent-4 id
20 Obtained as a colouriess gum (20%) from the title compound of

Preparation 29, using the procedure of Example 7, but with an elution gradient

of dichloromethane:methanol (100:0 to 98:2 to 95:5) for the chromatographic

purification step. & (CDCly): 1.60 (s,3H), 2.28 (s,3H), 2.64 (m,3H), 3.00 (m,1H),

3.62 (m,2H), 4.10 (m,2H), 5.21 (m,2H), 5.70 (m,1H), 6.03 (brs,1H), 7.20-7.44
25 (m,8H).

LRMS (APCI): 441 (M+H)".



[ h !r, ""‘ﬂ
f ~t vi~~~1i.~"1 WD 99!79667 PCT/ EP98/06si 40 -40 E~AMPLE 33 r 1-4- i[
yl sul ~ h~o~~~[ ~~acetam de 5 (btai ned as a col ourtess anor phous solid (50%
fromthe { npound of Preparation 85, using the proce npl e
17. 8(DVB %ﬁ 5 (s 3H). 2.60 (m2t) 3.46 (.21, 3. 91¢#ﬁfﬁé’°‘%§
(m2H), 6.12 (brs,1H)) 7.307.40 (m4H)) 7.50 (d,1 H), 7.84 (dd,1 H), 8.63
(d) 1 H, 9.20 (brs,1 H), 10.8 (brs,1 H. ~o LRVsS (APCl): 388 (MtH) +.
EXAMPLE 34 N Hydroxv-2-{,4~~ neths
| ~pyridin-3-yl)ythen]!-1.2.3.6-tetrahydro~~~ " in-1ly~sul phonY~[}acetam de
~5 Obtained as a colourless solid (57¢ mp. 132-136C, fromthe title
conpound of Preparation 86) using the“ftocedure of Exanple 31. 8(DWVSQdSs):
2.23 (s,3H), 2.60 (m2H)) 3. 46 (t%ﬁ%(s 2H), 3.97 (m2H) 6. 12
(brs, 1H), 7.21(d H), 735(d1 4 slH)) 745(dd H, 7.78 .
(d,1 H, 8.55 il ). t-phe 5| i i) acetavide APCl ) . 388
(MtH) +. 25 ot ed rles Q9 165 167. C) fromthe
title conpoun qg,dgﬁ qul(ﬁéwﬁép ﬁ%g%'agn}ﬁo le 31.
S( DMS s 12 97
(m 2H)(gcl r?Ea'?aé'rgg?ﬁ%m%th%ﬁgé&ﬁﬁ%g%ﬂaﬂ (rg r%D%é"% %gg 5'353 9. 20
(brs) 1 H)05 {dHd,2HJ,08.89mifiH), W(QMI}’SCB@ISWM‘H)% (m, 2H=I)f7 60 (Mm4Hy~ ~—~ WO
991 29667 PCT/ EP98/ 06640 -41 EXAMPLE 36
f oxy- 2- { 8-2%(g, GHétTQ)QQ@TerH‘Ih 2- yrI )v 3- rret h~ ~oheparl]y?eridin-1 5

Obt ai ned m p. 184- 187 C, fromthe title
comoundLﬁﬂggﬁéﬁﬁ%pﬁﬁ%%@fﬁg the procedure of Exanple 19, except that
the residue was purified by flash chromat ography using dichl oronet hane: |
ethanol ( 98:2) as eluant. 8(DvsCQd6): 1.30 (t,3H), 1.48 (s,6H)) 1.63 )

(m 2Hp, 179(m2H) 235(5 3H) EZAQMEJIIZH)) 305(t 2H) 3.75 (d, 2H),
: , 0 2( . 5 7.34 (0,1 H),

el ectrospr ay) 462 206 {I\/H—|)~ ;

N-| -1 ~rdroxy-4-(4-(4-1ahenyl pﬁ'ﬁéﬁgﬂ@%ahvd ropyrid in-1 Cbtained
as a col our| ePotasdiunh drBSHatendps m§,13 HHA6) Wasaaddiéwtd atstirred anixturiecofof
Preparation 93, using the procedure of Exanple 19, but with crystallisation

of the rths itk compeungiaf reparatiopii43 mg, Qsﬂml Rydroxylgmine

15 hydrochioride (212 mg, 3 mmol) and methanol (20 ml). The reaction mixture

was heated under reflux for about 6 hours, aliowed to cool and partitioned
between ethyl acetate and 1M hydrochloric acid. The separated organic phase
was dried (MgSO,) and evaporated under reduced pressure, then the residue
triturated with diisopropyl ether and crystallised from ethyl acetate to yield the
20 title.compound (148 mg, 34%) as a colouriess solid, m.p. 151-153°C. Found: :.)
C,61.01; H, 6.04; N, 6.48. C,,H,6N,05S requires C, 61.38; H, 6.09; N, 6.51%.
8 (DMSOQOgg): 1.33 (t,3H), 2.23 (s,3H), 2.60 (m,2H), 3.46 (t,2H), 3.91 (s,2H),
3.96 (m,2H), 4.03 (q,2H), 6.10 (brs,1H), 6.80-6.95 (m,3H), 7.17 (d,1H), 7.28-
7.38 (m,3H), 9.20 (brs,1H), 10.8 (brs,1H).
25 LRMS (APCI): 431 (M+H)".



L-:-v nn
20 (d,2H), 2.55 (m2H), 3.20 (t,2H), 3.48 (m2H)) 3.85 (m2H), 4. ool(l* réH))“

6.11 (brs,1 H, 7.35 (t,1 H) 7.44 {m2H), 7.52 (d,2H), 7.65 (m4H), 9.22
(brs) 1 H, 11.05 (brs,1H). LRV5S (APCl): 443 (MrH)+. 25 EXAMPLE 38 r - 4
Obt ai ned " ¥OR98Fbur | ess solid (36%, mp. 159-161C, from tRfST/EPY8[0§640
conpound of Preparation 95, using the procedure of Exanple 19, but with so
crystallisation of the residue from dichl oronet hane-dii sopropyl ether. f
P I ~ 1 1 ~~ W 99129667 -42 PCT/ EP98/06f.40 8(DVMsCQds): 1.35 (t,3H), 1.94
(m2H), 2.22 (s,3H), 2.38 (d,2H), 2.50 (brs 2H), 3.20 (t,2H)) 3.50
(brs,2H), 3.87 (dd,2H)) 3.98 (brs, 2H), 04 (q 2H), 6.15 (brs,1 H), 6.96
(d,2H), 7.13 (d,1 H)) 7.22 (d,2H), 2%3( , 7.33 (s,1 H, 9.20 5
(brs,1 H, 11.05 (brs,1 H. LRV ( y) 515 ( MrNH4) +.

N H~r dr oxv, ~2-{4- [4 | 3- by dro msthy~ ~e yr y- 3- rrethyl pJ eny ~]~-1.2.3.60
te~ at~rdrop ! ) : enyip g glindfess solid

(6399, mp. 174 176C (crstal I fro . rreha. oI di |sopropyl et her) from
the title conpound of Prepar atﬂ&ﬂ@ﬂnﬁiﬁm procedure of Exanpl e 17.
Found: . C, 60. I

N, 6. 73% 8( Dl\/géﬁ'?sg'b'}gﬁa% W(Q%q & %ﬂ-@ﬁy vegp 3@5%’&9%@'@"3“@ s, 2H) ,

3.97 (s, fithe4itieToatholind oﬁPﬂéba(rhtldn &BQX‘EOWQ}&J@Immol)ﬁh?ﬂr&dytamhel‘b
7.15-7.42 (m 7H), 9.20 (brs,1 H. 10.80 (brs,1 H. LRV (APCI): 417 (MtH)+.
EXAVPLE 41ydzgchlor|de (49 mg, 0.7 mmol) and methanol (3 ml). The reaction mixture

ot i moq WS hERlsRinder sefing Fot APY polirss %"%’é?aéeér S e

phosphate buffer (15 mil) and extracted with ethyl acetate (2 x 15 ml). The

10 combined organic phases were dried (MgSO,) and evaporated under reduced
pressure, then the residue was triturated with ethyl acetate to furnish the title
compound (50 mg, 30%) as a colourless solid, m.p. 175-177°C. Found:
C,58.84; H, 5.51; N, 6.70. C,oH,N,05S; 0.10 CH,CI, requires C, 58.75; H,
5.45; N, 6.82%. & (DMSOg): 2.63 (m,2H), 3.50 (t,2H), 3.80 (s,3H), 3.93 (s,2H),

15 3.99 (s,2H), 6.27 (s,1H), 7.10 (d,1H), 7.16 (s,1H), 7.27 (d,1H), 7.31 (d,1H), 7.41
(t,2H), 7.47 (d,2H), 9.23 (brs,1H), 10.80 (brs,1H).

LRMS (Thermospray): 420 (M+NH,)".

20 N- - - .

O-(7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (274 mg, 0.72 mmol) was added to a stirred solution of
the title compound of Preparation 50 (200 mg, 0.48 mmol) and N-

25 ethyldiisopropyiamine (0.08 ml, 0.48 mmol) in anhydrous dimethylformamide
(4 ml), under nitrogen, at room temperature. After 15 minutes, hydroxylamine
hydrochloride (100 mg, 1.44 mmol) and N-ethyldiisopropylamine (0.33 m|, 1.9
mmol) were added and the reaction mixture stirred for about 3 hours, then
partitioned between ethyl acetate and aqueous phosphate buffer (pH 7). The



TR
conpound of Preparation 100, using the procedure of Exanple 19. 8( Iél\}B(DJ)‘: &k
1.50 (s,6H), 2.32 (s,3H), 2.57 (m2H)) 3.53 (m2H), 4.03 (m 2H)) 6. 23
(brs,1 H 4-7.48 (m3H), 7.63 (t,1 H, 7.79 (t,1 H

8. 37 (s,f”ﬁ”é‘.‘ 1(s,1H), 9.04 (brs,1 H, 10.8 (brs. 1 Péﬁ%"é“

466 ( M+H) +. rr~)-rrrw=L4~5~~;~c 1. WO 9929667 PCT/ EP98/ 06640
-43 EXAMPLE 41 N-Hydroxy-2-[4-[3-nethyl-4-(3-nmeths !tr

hi ophenyl } ~henyrl ~-1.2.3.6 5 Obtained as a colourless solid (17%) fromthe
title conpound of Preparation 102, using the procedure of Exanple 1.
8(Dvs(d6) : 2.23 (s,3H), 2.49 (s,3H), 2,60 (m2H), 3.47 (t,2H), 3.91 (s, 2H),
3.97 (s,2H), 6.22 (brs,1 H) 7.08 (d,T™H), 7.17 (m2H), 7.24 (d,1 H, 7.34
(m 3H), o&;a’%ﬂc bhé§e Wwad sepdtaftlll, Waishedlith w@térRUﬁeﬁ"bB@SO Yehd (M+

N- Hydr oxy-~4-] 4- 13- met hox\ r net hyl , Rhen_~~) ~- 3- met hyl'phe n, ~~j - 1. 2. 3. 6
tetra ~devaporatechuader Eammbdrgre;wet mﬁrdtbelrasmuwaemtasatadwtmurl ess solid

fromthedfﬁanepwo%ﬁsufmgﬁ E#bbé%%ﬁéﬂ%”%&“‘y' C AB iR B eORLBRRS. of Bxaml o

FQun o 0 res C, 60.11;
H 518 ﬁf"@g’%%slg?'qus?%&zé?s 30, ?mHz% gUI:aH)S 3. 47
(t,2H), 8, ¥4,N50480 0.10. RO feqiités C46®4122H (esnm)eam wraso 7017 (d, 1

, [.21-7. R\VE T
o (e 51 G, &.57 6 A (LR8O (e o8 im0, 655 (e o )

o P T Tl DY B A T AR 39 (68T 458280 P2A s i o

(64%, Myps, 1]_581é@@qb¢§r1 tallised fromethyl acetate), fromthe title
corrpound of Preparation 1 7 using the procedure of Exanple 17. Found: ¢

C, 59.198; LRMS (APCH; 830 AMHED3H2gN2CsS requires  ~~', ~ ~ c~' ~2 WO 991 296
~4

15 Obtained as a colourless solid (40%), m.p. 184-188°C, from the title
compound of Preparation 47, using the procedure of Exampie 1. Found:
C,58.39; H,4.90; N,6.84. C,gH,sFN,0,S requires C,58.45; H,4.91; N,7.17%.
3(DMSOge): 2.61 (m,2H), 3.47 (t,2H), 3.94 (s,2H), 4.00 (s,2H), 6.35 (brs,1H),
7.33-7.60 (m,8H), 9.23 (brs, 1H), 10.80 (brs,1H).

20 LRMS (Thermospray): 408 (M+NH,)". G
EXAMPLE 21
- 2{4. ] - - -1-
visulphonyl}acetamide
25 Obtained as a colourless solid (76%), m.p. 168-170°C, from the title

compound of Preparation 56, using the procedure of Example 1. 3(DMSOe):
1.34 (t,3H), 2:61 (m,2H), 3.49 (t,2H), 3.94 (s,2H), 3.98 (s,2H), 4.10 (q,2H), 6.25
(brs,1H), 6.91 (d,1H), 7.17 (s,1H), 7.22 (d,1H), 7.33 (t,1H), 7.52 (d,2H), 7.66
(d.2H), 9.22 (brs,1H), 10.80 (brs,1H).

30 LRMS (Thermospray): 434 (M+NH,)".



PCT/ EP98/ 0&b40 C, 59.98; H, 6.13; N, 6.08% 8(DVBOds): 2.24 (s, 3H), 260}, 272
(m2H)) 3.30 (s,3H), 3.47 (t,2H), 3.66 (m2H), 3.92 (s,2H), 3.97 (m2H))
4.12 (t,2H), 6.20 (brs,1 H, 6.89 (m3H), 7.18 (d,1 H), 7.34 (m3H), 9.20
(brs,1 H WA®/W867 brs,1 H. 5 LRVS (Thernospray): 460 (M ' .PCT/ELIBNERME 44

~| - Hvdr o~y- 2- ~4-f 4-( . 3-di hydrobenz furan-5-yl -3-net y11~)1j-1.2.3.6
tetrah~~~yridin-1-~ Ir sul phon~~[~ ace ~nj~g Cbtained as a colourless solid
(56%, mN. 158-162C) fromthe title conmpound of Preparation 112, using the
procedure of Exanple 17. Found: C, 57.01; H, 5.47; N,5.26. CuHZ6N205S; 0.60
CH2Cl z requires C,56.61; H 5.30; N, 5.84% 8(DIVBOds) 2.23 (s,3H), 2.58
(m2H)) 3.20 (t,2H), 3.44 (t,2H), 3.985s,2H), 3.96 (s,2H)) 4.55 (t,2H),

6. 20 (brs) 1H), 6.78(d,1H) 7.%%&&%&;&2 7.12 1s (d,1 H), 7.17 (s,1 H,
7.27 (d,1 H), 7.33 (s,1 H), 920 10.80 (brs,1 H). LRVM5 (APCl):

428 (MrH) +. ~t -NdHUdPo 2 (e BYh VB hERS BB E e PRl (, ~
hnv[J-1236~rayro Je Obtarned as a
colourless solid (50% idi acatamifie om di i sopr opyl

Banpbe Z%"mebc'%iy%é%la%gﬁ%%fe@’ki&? o et t“é@ﬁiiﬁi'“ﬁ e
aqui r accnBlfd oFFrgpiof %%w%%ﬁ&é&s‘?@@f Saeirle,l; Foyhd; " 29,
3. 47 (t 2*@0 26 B35(66; N:D6.43. €5,HiNoELS réqdites 0, B0156)H, 5.833N( 6.723%) , 7. 36

d) 1 , 20 (b 10.80 (b
LRV ( ARIOM ST »ms':)sﬁ) zseymr”imu?pczm)( ATT (Dbl 80682 )r%st)

anenyr 1 RoRaLA aR b % SRR el R ot o REASHE SRR  ess sol i d

(13%4q 1H4{618.69 brgrlPl the title 5 conpound of Preparation 119, using
t he proc dls”l-ﬁo éxq T]? except that dichloronethane was used as a

—+
1

co- sol vebRMD (ARPCH: r4a1:ﬁc¢Mpn Found: C,57.92; H 5.62; N, 6.97. C~-9H-N205S;
0.20 H20 requires C 57.91; H,5.73; N 7.11 % 8(DVSOds): 1.63 (m2H), 1.84
(m2H, 2.63 (m 1 H, 2.98 (t,2H), 3.69 (m2H), 3.85 (s,2H), 6.96 (m4H),
7.10 (t,1 H, 7.27 (d,2H), 7.36 (gxRfp @230 (brs,1 H, 0 10.80 (brs, 1 H.
LRVS (Therm)spray) 392 (M+H) +.

H -

15
Obtained as a colourless solid (58%), m.p. 151-154°C, from the title
compound of Preparation 63, using the procedure of Example 1. Found:
C,62.75; H, 6.24; N, 6.26. CxH5N,0,S; 0.50 H,0 requires C, 62.39; H, 6.43;
N, 6.61%. 8(DMSOg): 1.20 (1,3H), 2.24 (s,3H), 2.61 (m,4H), 3.47 (t,2H), 3.92
.20 (s,2H), 3.97 (s,2H), 6.20 (brs,1H), 7.10-7.23 (m,4H), 7.27-7.38 (m,3H), 9.22

(brs,1H), 10.81 (brs,1H).
LRMS (APCI): 414 (M)".

EXAMPLE 24
25 - 4-[4-(3- - - -

Obtained as a pale yellow solid (47%), m.p. 160-170°C, fromthe title
compound of-Preparation 65, using the procedure of Example 19. §(DMSOys):
1.83 (m,2H), 2.23 (s,3H), 2.39 (m,2H), 2.43 (m,2H), 3.20 (t,2H), 3.49 (m,2H),



EXAMPLE 47 15 Obtained as a colourless solid (42%, mp. 155-156GC; if ['om {e
title corrpound of Preparation 122, using the procedure of Exanple 19

except th@{ SI due was purlfled by flash chromat ograp ,@%4

di chl orone %ane nmet hanol (97:3) as eluant, prior to crystal I7sat’ Prom 20
di chl or onet hane-di i sopropyl ether. 8( DIVBOds) 1.50 (s,6H)) 1.60 (m 2H),

1.80 (m2H), 2.20 (s,3H)) 2.65 (m1 H, 3.05 (t,2H}) 3.30 (s,3H), 3.62
(t,2H), 3.74 (d,2H), 4.10 (t,2H)) 6.80-6.92 (m3H), 7.10-7.17 (m3H)) 7.30
(t,1H)) 9.02 (brs,1 H, 10.7 (brs,1 H). LRVMS (El ectrospray): 513 (M+tNa) +.
25 C~~~",, ri.-a~. W 99r1966738CT/ EP98/ 06E40 -46 EXAMPLE 48 N-Kyrd
roxy-4-nmet hoxvr-2 (R S)-(~3-nethyl - -~yr| ~yrl )-1.2. 3.6 5 Cbtained as a
col our | eSF7s(@|3H), Wm 2Hp4 UIB(inIQ}QCﬁ 16 (brs i), 6i183-8.920(m3H) 07 A7

Preparation 124 procedure of Exanple 19, except that the residue

was puri €d.¢d). &36%%3'%) cQw?MB'ES@H'r'hﬂHyDQl@rﬁgﬂ'@ chl or onet hane: net hanol

97: 3 tall t f di | ether.

b ey RIS PP P MBS ot g S o 3. 50 (o ) 336 (m1 .
~'0 3548 (m2H), 3.87 (dd.1 H), 3.98 (m2H), 6.20 (brs,1 H, 7.1 fi (d, 1
H, 7.32 (mSH), 7.43 (m2H), 9.22§brs,IH), 10.95 (brs,IH. LRVB

(Thernospray): 444 (M+. ~5 NH
d~ro~y-4-i[~3, drr|d|n1Cbta|ned

as a colourle SEFB gohpound of
Preparation 126, usi ng,d aund: C, 61.89; H, 6.15;
N, 5. 94. C24H28N2(BS; 20 N, 6. 02%

8( DVBOd6) : 1. eata(mema)sawma s(od;d:(&u% 2m3920ﬂ 2ea°c Xei thentige) , 3. 20 o
(t,2H), 3.48 (brs ., 3.87 dd 2% ébrs 6.17 (brs,1 H),
(d, 110y, cqmequrc éﬁfeparamgn hgzvrese ure ¢f)Examplest Q. taxsept ﬂ»at LRV
(APCH) : gRTetMidvias crystaliised from methanol. Found: C,60.02; H, 6.78; N, 5.45.
CasH32N,06S; CH,OH requires C, 59.98; H, 6.97; N, 5.38%. §(DMSO,s): 1.60
(m,2H), 1.78 (m,2H), 1.90 (m,2H), 2.20 (s,3H), 2.38 (m,2H), 2.64 (m,1H), 3.04
(t,2H), 3.20 (t,2H), 3.70 (m,2H), 3.77 (s,3H), 3.86 (m,2H), 6.87 (m,3H), 7.13
15 (m,3H), 7.33 (t,1H), 9.16 (brs,1H), 10.97 (brs, 1H).

LRMS (APCI) 489 (M+H)".

20 yisulphony(}-2-methyipropanamide Q
Obtained as a white solid (47%), m.p. 161-163°C, from the title

compound of Preparation 74, using the procedure of Example 19, except that
the residue was purified by flash chromatography using
dichloromethane:methanol:concentrated aqueous ammonia solution (90:10:1)

25 as eluant. Found: C,59.39; H, 6.58; N, 6.13. C33H3,N,O¢S requires C, §9.72;
H, 6.54; N, 6.06%. 8(DMSOgs): 1.49 (s,6H), 1.64 (m,2H), 1.81 (m,2H), 2.70
(m,1H), 3.06 (t,2H), 3.75 (s,8H), 6.87 (m,2H), 6.98 (m,3H), 7.20 (d,1H), 7.27
(t,1H), 8.99 (brs,1H), 10.75 (brs, TH).
LRMS (Thermospray): 480 (M+NH,)*.

30



i ~ Z WD 991 29667 PCT/ EP98/ 06640 - 47 EXAMPLE 50 A
N- H~r dr oxy, ~4- (~3- net hoxyhen_~~)-3-nethyrl o, hen~rj]hiperidin-1 5 CObtained

as a colourless solid (63%, mp. 199-202C, fromthe title conpound of

Pr epar ati W0 9929667usi ng t he procedure of Exanple 19, but w tRET/EP98/06640
crystallisation of the residue fromdiisopropyl ether. Found: C, 66.25;

H, 6.18; N,5.18. C2gH32N2~5s~ 0.30 H20 requires C, 61.21; H, 6.25; N,5.33%
S(DMSQd6): 1.55 (m2H), 1.76 (m2H), 2.20 (s,3H), 2.54 (m1 H), 2.89

(t,2H), 0 3.48 (m2H), 3.77 (m7H), 6.87 (m3H), 7.07-7.35 (mBH), 9.10
(brs,1 H), 11.05 (brs,1H). N HyrdrQ-r-1-(4~~3-net hoxv phenyl)v-3-nethyly

henvl | ~~eridin-1 15 ~rl st ~j pho~p~r (~e3é obut anecan oxani de btai ned as a
colourless solid (52%, mp. 157- f the title conpound of

Preparation 132 usi ng t he procedégg&ﬁ-l-%%zwpl e 50. Found C, 62. 79 H, 6. 60;
N, 5. 93. A0 L 46 3 A Phhde 5O t-n :

oH) | WL 2y
EP],Z:ZDD,372(”12|‘|) 377(3 :ﬁmﬁtﬁlwmm&7 11(3 2H) 715(51H))
(wny &' 25 Ng%téggéi’as@w}a(tesoydr(gg%im 134365 o the e &)+ 4°9

I 3- | [ [ d col our| ess
Sol 1 4 ( 10BblNG or BrEXAiado 7% sid ark droBbaliadt Exdiib® S FBRNE, 10
procedurg 64, 6&xarra a@ N5 wCGQIH%NQOGShéqm@és ¢uaovwes HW8.7Ti Ndstae%l ash
chr omat og ra u5|nggd|chloronet ane: net hanol : ~~ =~ ~ ~~ Z WO

99| 296675(04\88@23)/53 /(03!5)101 49(e.6Mr &6§dnaabiéoh§1e(mxamazzal(m.ﬂldh (90:10: 1

2,50 (5. 3y 25 aqy' S dllaatn gos it se s idla ) o7a”
(s BH%}WB?(Z?J(W m(ﬁr@?Hg %(bisﬂffﬁ (m2H), 7.18 (d,1 H)) 30 (t 1

her sSpray)
LRMS (Thermospray): 494 (M+NH,)".

EXAMPLE 28
N- roxy-4-{4-[4-(3-eth henyl)-3- - - idin-
15 1-yl r ran-4-carboxamide

Obtained as a colourless solid (87%), m.p. 152-154°C, from the title
compound of Preparation 79, using the procedure of Example 19. Found:
C,61.99; H, 6.47; N, 5.54. C,5H3,N,0¢S requires C, 62.38; H, 6.44; N, 5.60%.
3(DMSOge): 1.33 (t,3H), 1.93 (m,2H), 2.24 (s,3H), 2.40 (d,2H), 2.52 (m,2H),

20 3.21 (dd,2H), 3.50 (m,2H), 3.88 (m,2H), 3.98-4.10 (m,4H), 6.18 (brs,1H), 6.80-
6.95 (m,3H), 7.18 (d,1H), 7.26-7.37 (m,3H), 9.22 (brs,1H), 11.05 (brs,1H).
LRMS (APCI): 501 (M+H)".

EXAMPLE 29
25 -Hydr 4-[4- -3- iperidin-1-

n ran-4-
Palladium on barium sulfate (5%, 5'mg) was added to a stirred solution

of the title compound of Example 28 (50 mg, 0.1 mmol) in a mixture of 1,2-



[ ll Q""’ e
EXAVPLE 53 N-Hydroxy-3-phenyl - 2(~~~, -f)---4-(4-s?hen~l1 hernt()~-1 5 R &
6-tetrah~~a~rridin-1o yl sul ~~honyl | Rr _o~~anam de Obtained as a col ourl ess
solid (3 202-205C, fromthe title compound of Pr ol 36,
usi ng théwpr oceéure of Exanple 19, except that the resi duesev\g)ga%r@t@ﬁr at ed
wi t h di chl oromet hane. Found: C, 66.05; H,5.82; N, 6.15. C26H26N2~4S~ 0. 50 H20
requires C 66.22; H5.77; N 5.94% -~s 8( DIVISOd6): 2.60 (m2H), 3.15 (m2H),
3.57 (m2H), 4.03 (m3H), 6.07 (brs,1H), 7.16-7.36 (m6H)) 7.45 (m2H),
7.57 (m2H), 7.65 (m4H), 9.17 (brs,1 H), 10.70 (brs,1 H. LRVMS (APCl): 463
(MrH) +. 20 EXAMPLE 54 N-Hyd_roxy[ ~~~.dgnyl |
henyrl)-1.2.3.6-tetrahydrooyridin-1~ Ir sul ChonyJ]lindane-2-carboxam de
Cbt ai neddimetizoxyetivane ¢k misahd tgthandl)(3rmp), thenthedeactiom ovixtune titl e

conmpound of Preparation 138, using the procedure of Exanp]e. 19, except that
25 U he. MuSreQRIAtad 35AR 2RI (B DFY REPSRLIE SO S JONTS: Agfurthir poriion

i £ sopr Wé@ﬁﬁ“%@%@?@% Tritias 284G HRE Wipoetdtidt 07,11
3. 77 £ d,coritinuéd $6r 4madditional 26 h(dmlr§ Thélcatalystowasrétibved b?/&ilfréﬁéﬂ'i) :

7.34-7.53 (m SH), 765(m4H) 9.15 (brs) 1H), 11.10 (brs,1 H. 30 LRVS
(APCl ) : thesc{wenmvapora_ectmnder reduced pressweaihtheesidumerystalised 49 EXAVPLE

22 T or olih e & ot e e SHARRIRN K éﬂ%&??‘”%%%&@@%ﬁiuﬁ oss

sol i d (@Q% n-("bP}GS'L%'?’i@?’@oQﬁGY%@b'BﬁW 6.TOINCEIBS ) o aMOLE 050 hat

compound of ' Preparation 142, using the procedure of

tet rahy(hl@ equiresdsS, 6563, &SGaBQ.:dﬂ,s‘th%nt&(lMSCh@)réa&ﬂ(tcﬁH) Ad0hd: C, 54. 6
13. _C20H20CI FN204S requi res §54 73;, H . 4.59: N, 6.38%

B DD 21 a8 Sral. TOBGmCae 20 &.30).(2 489,209, 32D 00, 3163 3. 07

(m 1 1 9By Sgh a5 g3 iarh Jas b (R)e 804887 i o

56 ~ 5 V.67 DX FHY 7,304t 1H)3 oo e 16801 1.9 (brs,1BH et Yyl phen~ylj=1.2.3. 6
tetrahydro ridin-1-~ |i sul ~phonyl}acetam de
(Thermospray): 520 (M+NH,)".

15

Obtained as a colourless solid (33%), m.p. 116-118°C, from the title compound
of Preparation 81, using the procedure of Example 19. Found: C,62.52; H,
20 6.47; N, 6.00. C,,H3N,O5S requires C, 62.86; H, 6.59; N, 6.11%. 8(DMSOge): C)
1.34 (t,3H), 1.52 (s,6H), 2.23 (s,3H), 2.53 (m,2H), 3.50 (m,2H), 4.00-4.10
(m,4H), 6.18 (brs,1H), 6.80-6.95 (m,3H), 7.18 (d,1H), 7.28-7.38 (m,3H), 9.03
(brs,1H), 10.8 (brs, TH).
LRMS (Thermospray): 459 (M+H)".
25



‘v "'""1
Obtained as a colourless solid (69%, mp. 165-167C, fromthe title l{ o '
compound of Preparation 146, using the procedure of Exanple 45. Found:
C 58.60; H5.10; N,6.01. CZ~ H22N206S requires C,58.59; H 5.15; N 6.51 %
20 8(DVBONQ 9929665 (s 3H), 2.59 (m 2H), 3.46 (t 2H), 3.90 (RETAN98/065406
(m2H), 6.04 (s,2H), 6.20 (brs,1 H, 6.76 (d,1 H, 6.89 (s,1 H, 6.95 (d, 1
7.15 (d,1 H, 7.28 (d, 1H)) 7.35 (s,1H)) 9.20 (brs,1H)) 10.80 (brs, 1H).

LRVE (APCI): 431 (M+H) +. I r. ~:, ~.~n L~ WD 99179667 -50

QCTI EP98/ 06640 4- i 5 Cbtained as a col ourI ess solid (32%, mp. 160-163C,
fromthe title conpound of Preparation 150, using the procedure of Exanple
17, except that tetrahydrofuran was as a co-solvent for the reaction.

8(DvB(ds) : 2.12 (s 3H), 2.60 (mZMEf%%ZI—D 3.84 (s,2H), 3.98 (m2H)),
6.21 (brs,1 H, 7.17 (d,1H), 7.23- ) 740(s 1N) 7.42 (mlIH. ~o
LRV (APCl ) 40GHAfddy:o-{ALi(d-etny fnesthypihee idi

- 3-net hyl pheny]-1.2.3.6 ~5 Cbta| ne as a col our ess SO|Id (61%, mp.
172-174C, fromthe title conpaylaulphonpagetamiden 151, using the procedure

f Exanpl e 57.. Found: C,59, 36 587 65
C 50 f8 1 5. DpiaRes aseo W@é&&é’}gqﬁa 31?8%?65@%‘(’ re%ds{f‘a@ (t 2H))
3 75 ,
(d, 1 5 ﬁgg%%éfgﬁﬁtﬁ%ﬁ%nbg’egﬁlé E%%Hb%'"gé’? gboré%%@z %ﬁ'&b?}?} 1H, o e
L H)h PPl O s Exanlple 17, TSRO0, IHM;(N{H%E(%QH: s 152C,
Su onv acet am de al N a C SS ol 1 9 -
%lrom Phe"?qweé € SHp8eintd 693 @ﬁeﬁé’atq(ﬁhﬁ#@@? Jsfhét@*ﬂb 1@%6@@!‘5@"&6 Exanpl e
17. ~(DVRQURY 5 od\s 3R, 3 65 . TH)'%.00 (AR89 2PE8h.2H), 3.86 (s.2H), 4.03
10 (q.2H), 6.80-6.90 (m,3H), 7.10 (s,2H), 7.17 (s,1H), 7.30 (t,1H), 9.20 (brs, 1H),
10.8 (brs,1H).
LRMS (APCI): 433 (M+H)".

15

Obtained as a colourless solid (63%), m.p. 172-174°C (crystallised from

diisopropyl ether), from the title compound of Preparation 84, using the
procedure of Example 19. Found: C,62.20; H,6.99; N,6.02. C,,H3,N,05S

20 requires C,62.58; H,7.00; N,6.08%. 8(DMSO): 1.31 (t,3H), 1.50 (s,6H), 1.61
(m,2H), 1.79 (m,2H), 2.20 (s,3H), 2.65 (m,1H), 3.05 (m,2H), 3.75 (m,2H), 4.03
(9,2H), 6.80-6.90 (m,3H), 7.08-7.18 (m,3H), 7.30 (dd,1H), 8.98 (brs,1H), 10.75
(brs,1H).
LRMS (APCI): 461 (M+H)".

25



L4 W
-51 PCT/ EP98/ 03640 2.03 (m2H), 2.22 (s,3H), 2.59 (m2H), 2.90 (m4H), 3.47
(m2H), 3 90 (s,2H)) 3.96 (m2H), 6.19 (brs) 1 H), 7.05 (d,1 H), 7.15
(m 2H), (m2H), 7.36 (s,1 H)) 9.20 (brs,1 H, 10. 1..H. 5
LRVS ( APC 3%'3 95’3%&2 MrH) +. N-HK 1o Per/eRbisian
~-{4-[,3-methyl -4-(3-trifluoromethoxyhenyl)y~hen~y' ~-1.2.3.6
tetraf, ~~2pyri di n- 1-yl sul ~~~Jvacet am de ~o Obtai ned as a col ourl ess soiid
(13%, mp. 154C (crystallised from di chi oronet hane-dii sopropyl ether),
fromthe title conpound of Preparation 153, using the procedure of Exanple
17. 8(Dwvs(ds): 2.23 (s,3H), 2.59 (m2@ 3.47 (t,2H), 3.90 (s,2H), 3.96
(m2H), 6.22 (bcs,1 H) 7.20 (d) 1 O7 30-7.40 (mSH)) 7.58 (t) 1 H),
9.20 (brs,1 H), 10.80 (brs,1 H). Wrmspray) 488 (MrNH4) +.
N-H~rdroxyr 2- ~4 phen I-3 trlfluororre h ~(pheny||-1 2 3 6- tetrah~ ro
Qridin-1 Xl ko - : :

title corrpound f Prepar atl on ocedure of Exarrple 17.
Found: C, 54.63; H, 4.35; N,5.90? requires C,54.54; H, 4.35; )
N, 6. 36% 8( D'V@bﬁalne% §§a(dﬂié’dﬂ)ess:’arﬁgrdhﬁuglﬁohdiis@%){fﬁorﬁ|ﬂ‘ne tlﬂe%nﬁﬁﬂdﬂﬁ 6. 38

(brs 1 H, 7.30 (m2H), 7.35-7.47 (m4H), d) 82(5) H))
. 20 (brsfPreparanong?@ wlr(gathe p_ro dure arng &p 5 2138NH4) ° L

~rd'r;x; fs.ohy 2804m AR F 9B 5%’5@32/5%?8481975&95?&”5% &w%hml

|l aerid | G4l l434\0 ol ourl ess
gol id I(SZ%Q’L(MM T@]@z@zﬁrﬁg%?ﬂéﬁt ?ﬁye ¢o oungk%%%}?zp?rgatl oﬁ 161,
usi ng th¢pmrtdedure of Exanple 19. 8(DVMBQds): 1.47 (s,6H), 1.60 (m2H),
s,6H), 1.78 (m2 2..20 (s,3H), 2.fi5 (m1 , 3.04 (m2H), 3.73
(m2H§0 G%S((APEIWBE?WIS,l(m,F%.83 (d,l(H), 5?07 (s,2l(-|), ;?12 (s, 1
H, 9.00 (brs,1 H), 10.75 (brs,1 H. LRVS (APCl): 489 (M+H)+. EXAMPLE 63
N-Hyr droxyr - 2-f 414- QL. 2- di net hul benzi m dazol - 5-~~ -3-nethyl henp, | ~I pj;

peridi n- lyJ~sul phonyl ]i - 2- met hyl pE%’BMEEFlﬂe ~5 Obtai ned as a col ourl ess
solid (22%, mp. 213 215C f'romt e title corrpound of Preparat| on 165,

usi ng t he [RaipgrdXy ety ] WHOe 2.8.6-1 . H) ,
1.80 (m2H)) 2.20 (s 3H), 2.52 S lEH;mZ.? ﬁg@l H, 3. 08 (t 2H) 3.73
(s,3H}, 3.75 (m2H}, 7.08-7.1 1H, 7.47 (d,1 H, 9.00
(brs,& H, 11 NS 5 Pal | adi um
on baﬁ um sul gt%'?tgfn% %éa'&lo%%&/g?@g gz%{)o a sﬁﬁr?ggecgo?%rﬂgﬁ tl(glf% the title
conpound compaurdasfRreparaiioh 8§56 Qusing tie pbcedarg of Examiplenfol S(RM8BQs):,

2.23 (s,3H), 2.60 (m,2H), 3.46 (t,2H), 3.91 (s,2H), 3.97 (m,2H), 6.12 (brs,1H),

7.21 (d,1H), 7.35 (d,1H), 7.40 (s,1H), 7.45 (dd,1H), 7.78 (d,1H), 8.55 (m,2H),

9.20 (brs,1H), 10.8 (brs,1H).

20 LRMS (APCI): 388 (M+H)". O

25 Obtained as a colourless solid (20%), m.p. 165-167° C, from the title
compound of Preparation 87, using the procedure of Exampie 31. §(DMSOe):
2.26 (s,3H), 2:60 (m,2H), 3.47 (t,2H), 3.92 (s,2H), 3.97 (m,2H), 6.12 (brs, 1H),
7.22 (d,1H), 7.35-7.42 (m,4H), 8.62 (d,2H), 9.20 (brs,1H), 10.8 (brs,1H).
LRMS (APCI): 388 (M+H)".



2y
then the reaction m xture hydrogenated at 345 kPa (50 psi) pressur$ forE '
about 20 hours. A further portion of palladiumon bariumsulfate (5% 10
ng) was added and hydrogenation continued for an additional 4 days. The
cat al yst - Wi29929667" r ~ 11 LI. WD 99/ 79667 -53 PCT/ EP98/ 06640 PCIVRR&/MI6E3Y
filtration, the solvent evaporated under reduced pressure and the residue
fl ash chromat ographed, using nethanol: di chl oronet hane (5:95) as eluant, to
give the title conmpound (13 ng, 23% as a col ourl ess anorphous s solid. 8
(CbC13): 1.63 (s,6H), 1.63-1.95 (m4H), 2.26 (s,3H), 2.67 (m1 H), 3.10
(m2H), 3.96 (m2H), 7.04-7.20 (m3H), 7.50-7.70 (m4H) IR (KBr) 2240 cni'
for cyano. N-Hydroxy-2~,4-[~. -et o -41-
ror,rridin-3-yl)-3-nfth, thenyI]yiéi thl gi g-l ~~ly h~
onyI J~2- et hyl yai onam de Obtai ned rless foam (62% fromthe
tltlecorrpou b 3l s b L6 OGS ’

di chl or onet hane: et hanol 2l e esthylp 3t nhiE :
6 1.61 2 1.79 (m 2 , 3 2.67 , 2
2375H)(5d 2H)) @1@:%@ ast pof(puﬂsgl)s)sgbd «3@ H) 0. - @§7°§LCI—I§"°'TBthPCﬂt{Qs (1 H)

Chin & SombRufsot FrgbSsatisn o gt %’W%P#%’Vasm&eﬁémq‘ggﬁﬁ%fﬁfoni um
hexaf | uww#amt@wasb@hﬂem ﬂaéﬁcﬁmmao hgclgwga&hﬁ:réﬁiém@f%sol ution of

25 the title compound of Preparatlon 178 0. 76 nmol d N
et hyI di i ethanopy 882 @ae €loand SfDMSOQG)m“rbBQ (i 3H)arilh9'81|($1615|)d1 63t(fry2H¢)nnam' de (4

Y ochi SrieHEn 2ERes 35S 2. AT it & (A B desta i nl) 2. 7
Ol s AU, 20k 1 SLH SR mzmﬁmo?m)t 7983 (tfH)2BUY (bt8, 1RHUr s then
10.75 (brs,1H).
HRMS (positive ion electrospray): 462.206 (M+H)".

15 N- - .

Obtained as a colourless solid (68%), m.p. 191-193°C, from the title
compound of Preparation 93, using the procedure of Example 19, but with
crystaliisation of the residue from methanol. §(DMSOgg): 1.93 (m,2H), 2.40

20 (d,2H), 2.55 (m,2H), 3.20 (t,2H), 3.48 (m,2H), 3.85 (m,2H), 4.00 (m,2H), 6.11
(brs,1H), 7.35 (t,1H), 7.44 (m,2H), 7.52 (d,2H), 7.65 (m,4H), 9.22 (brs,1H),
11.05 (brs,1H).

LRMS (APCI): 443 (M+H)".

25 EXAMPLE 38
Obtained as a colouriess solid (36%), m.p. 159-161°C, from the title

compound of Preparation 95, using the procedure of Example 19, but with

30 crystallisation of the residue from dichloromethane-diisopropy! ether.

i)



P ‘, rr‘n
PCT/ EP98/ 06~b40 partitioned between ethyl acetate and aqueous phoéplha\té L
buffer (pH 7). The organi c phase was separated, washed with water) dried
(MyS04) a ated under reduced pressure. The residue j ved in
anhydrousr‘gotgg'?ggﬁydrofuran (15 m), tetra-n-butyl ammoni um%%%@ggf’lA m
of a 1.0Msolution in tetrahydrofuran; 1.4 mmol) added and the resulting
solution stirred at roomtenperature for 1.5 hours, then partitioned
bet ween et hyl acetate and aqueous phosphate buffer (pH 7}. The organic
phase was separated, washed with water, dried (MyS04) and evaporated under
reduced pressure. Purification of the_{iisi due: by flash chromat ography,
usi ng di chl or onet hane: net hanol : concentT at ed aqueous anmoni a sol ution
(90:10: 1 sypssS I 2035 (& 8H) ovved (Ry21) YE22I(5 38Dt ¢ r l2ppt er,
provi ded 9t(he p?o%ugt sa(g |a-lll)col Otgm(esys sol |(d %(Hyzrzesm 85'@14 150C.
Found: C3R0 262H);,3558 1brsi2H), Be87 MEH)Z.I\&QB?QbrseaH) 484 (.261)48;18H, 6. 77;

' 00 Bl Qa7 bad B3R B 148l 68’

6.82-6. 9 , 7.16 (s, 1 7.30 (t,1 H, 9.00 (brs) 1 H),
10. 75 %bﬁsrqi@p"a%w‘?(?")m _— (§~- i WO 99 19667 PCT/ EP98§8£5685210 gl)s

PREPARATILBMS (ThBrhospiayl-Sn8I(M+NH,)".
oxVv-4-(4-~n_yl phe_nyl ) ~pperi di n- 1- car boxvl ate A 2.5M sol uti on of

n-butyllithiumin hexane (8 m, 20 nmol) was added 5 over about 10 m nutes
to a stirred m xture of 4-bronobi EME%(S g, 20 mmol ), anhydrous et her
(100 m) and anhydrous tetrahydro . ), under nitrogen, at about

-75C. After anJHYdrBRy-2140a L‘n.a~ rHetiibiiEnw)-Satethviphenyl]- s
4oxopi peridi n-1-car oxy ate . 98 g 0 mmo In an yrous tetrahydrofu’)
(10 M0 was added at suelranyaropyridinai-yistphomuacemmidaper at ure was

mai ntained o hel ow - 60C, The feacti pxture iLred about -75C for
3 hours and qggth‘@ a5 IFOIRHY 65503%51/{)%%)@?‘?&2&&(%?%5# é‘?f"the
organic 2) s%gﬁ‘ t \Aﬁ&g %@é@

evapor at ed un g uc ’aegﬁ% sur qu \“;t/%[ba |§‘gﬁ gf;]Pf:#aﬁ- g)sil gg‘egfrom

di i sopr opiyé pmdwurgmiémhmlew tﬁddre! C@W&MWEW,@)?Q&SC@,I@)N?O Sess
solid, mp. 144-1 8(CDCI 3) : B Q m 2
(dd. 2H) | TRAGERY GrGSE: T BBTN.6173%, SOMSOR2E2 (6,365,268 (kb4

15 (t,2H), 3.93 (s,2H), 3.97 (s,2H), 4.53 (d,2H), 5.19 (t,1H exchangeable), 6.20
(brs,1H), 7.15-7.42 (m,7H), 9.20 (brs,1H), 10.80 (brs, 1H).
LRMS (APCI): 417 (M+H)".

20 N- 0. 2{4.3- (auinolin-a- ) O

Obtained as a colourless solid (51%), m.p. 158-160°C, from the ftitle
compound of Preparation 100, using the procedure of Example 19. §(DMSOye):
1.50 (s,6H), 2.32 (s,3H), 2.57 (m,2H), 3.53 (m,2H), 4.03 (m,2H), 6.23 (brs,1H),

25 7.34-7.48 (m,3H), 7.63 (t,1H), 7.79 (t,1H), 8.04 (t,2H), 8.37 (s,1H), 8.91 (s,1H),
9.04 (brs,1H), 10.8 (brs,1H).
LRMS (APCI): 466 (M+H)".



Bygen
LRVS (APCt): 354 (MtH)+. 20 PREPARATI ON 2 4-(4- Phenvl pheny~) ~ AR
.2.3.6-tetrahvdropyridine Trifluoroacetic acid (20 mMl) was added to a

stirred solution of the title conpound of Preparation 1 (4.2 g, 11.9 mol)

in dichl oMW@8¥PAt (20 M) at roomtenperature. After a furRGEEPISORGMr s,

the reaction m xture was evaporated 2s under reduced pressure and the

resi due based with 1M aqueous sodi um hydroxi de solution. The resulting

m xture was extracted with dichloronethane, then the conbi ned extracts

washed with water, dried (MyS04) and evaporated under reduced pressure to

yield the title conmpound (2.79 g) as a,col ourl ess n,~l .2 ~~ << WO
99R9667 -56 PCT/ EP98/ OG 640 solid. 8(d:§'(:13): 1.53 (s,1 H), 2.50 (m 2H),
3.14 (t,2H), 3.58 (m2H), 620(bmﬂ.§_@34(t 1 H, 7.45 (m4H), 7.6Q
(m4H) . LRVS (Ther rmspr ay) 236 ( EPA TI ON 3

1-Ben, zyl - 4- hx@y-p o3 Insdth g (B-rethwithidphe driy B i

of 4- br onobi phenyl (11.1 & t et rahydrof uran (50

M), ynder i Pout - 500 1 t

) S0 S o e 0 R B,
1-benzyl plegyritiorc102 iudthd tHe ﬂro&edﬁfe 6TEkamiple ANRYDMSO,,): .28y dHpf uran (30
m) was added at such a rate that the reaction tenperature was mai ntained

bel ow - 4@G49 ($18Hy, a2 BD(m, 2id), 8. 4A £t 2HE 3. Bér(m%lj 9T, (s:t4)e6.22 {bnstHd), 1 hour,

~ s the reactian ure artitio L chl or.omet hapne (400 m)
and brind- Q%b%);%%‘ %yggngé (ﬂﬁ‘zwegvé% %éf&gg?bﬁa@'ﬂkdqggh wat er)
dried ( fnd evapor at ed under reduced pressure, then the residue
crystall sed ffomethyl acetate to provide the title conpound (13.9 g) as a

cot od esRMSI(ACCIB( PBBEAF).: 9.80 (d,2H), 2.52 (m2H), 3.24 (m4H), 4.33
(d,2H), 7.28-7.75 20 (m 14H), 11.30 (brs, 1 H. A solution of the title
conmpound of Preparation 3 (13.8 g, 40.2 mmol) and 2s p-tol uenesul phonic

acid (15.3 g, 80.4 mml) in tol uem was heat ed

-Hvdroxv-2-{4-[4-(3- -3- - -
: —

15 Obtained as a colourless solid (28%), m.p. 161-153°C (crystallised from
ethyl acetate-diisopropyl ether), from the title compound of Preparation 104,
using the procedure of Example 17. Found: C,60.16; H,6.00; N,6.28.
C4oH26N205S; 0.10 H,0 requires C,60.11; H,6.19; N,6.37%. §(DMSOg): 2.22
(s.3H), 2.60 (m,2H), 3.30 (s,3H), 3.47 (t,2H), 3.93 (s,2H), 3.97 (s,2H), 4.04

20 (s,2H), 6.20 (brs,1H), 7.17 (d,1H), 7.21-7.42 (m,6H), 9.20 (brs,1H), 10.80
(brs,1H).

LRMS (Thermospray): 432 (M+H)".

25 - -2-{4- - -3- - -
Obtained as a colouriess solid (64%), m.p. 158-160°C (crystallised from

ethyl acetate), from the title compound of Preparation 107, using the procedure
of Example 17. Found: C,59.78; H,6.10; N,6.01. C,3H,5N,0¢S requires



74ty oen
under reftux in a Dean-Stark apparatus unfit water renoval was corrfjl ‘el &' ( 2

2 hours), then allowed to cool and diluted with water (200 m). The

resul ti ng %&BH%% was basified with concentrated aqueous a tion
and r' ~~~4 ~ ., ~ L~ .2 W 99A966? -57 PGI/ EP98/ 40 extracted
wi th dichl ororret hane (4 x 200 m), then the conbined extracts dried (MyS04)
and evapor ated under reduced pressure to furnish the title conpound {10.6
g) as an off-white solid. 8(CDC13): 2.57 (m2H), 2.70 (m2H), 3.18 s
(m2H), 3.62 (s,2H}, 6.10 (brs, 1 H), 7.20-7.60 (m 14H).
g.,J4-Phenyliahenyl}R ridine A stirredqqo xture of the title conpound of
Preparation 4 (5.07 g) 15.6 o nmmol ), amoniumformaie (4 g, 62 nmmol),

pal | adi unt /5888 H 613 MN,608%n (DMSOg): 2k (R3HRE0 (IH2),)3.88¢s,BENL ed

cvapor at GHAL AR, BRARER. LSt e 2ES Y. aﬁ"dﬁfa'zkﬁ%ﬁtﬁ shdbrnttheon om
' h
e separsbadmnt dore &0, R 3 SO T IPBG e 37 100 m) of

t he aogjeq_LrsMslmembbpmng@qmbl ned di chl or orret hane sol utions dried
(MgS04) and evaporated under pressure to afford the title conpound (3.5 Q)
as an off white solid) mp. 104107C. 8(CDCI3): 1.50 (brs,1 H), 1.63 (m2H),

1.83 (m2H), 2.62 (m1 H, 2.75 ( A (d,2H), 7.25 (m3H), 7.40
(m2H), 753(m4H) 20 Ootalned Iess solld(GO% m p.
142- 144C, fn\g HR MR ofra RPVESSe ) =$, 1372)

/]

and t-butyl “Z-oxoprperidin -ca_roxy ate, usl ng t e proceure of
Preparation 1. 8(CDd 3)tetrahyud i : ide (m2H) 2. 30 e{y)

(52" Bifleads %%% sl B, BB P
compound of Preparation 112, using the procedure of Example 17. Found:
C,57.01; H,5.47; N,5.26. C,,H2¢N,05S; 0.60 CH,CI, requires C,56.61; H,5.30;
N,5.84%. 5(DMSOy): 2.23 (s,3H), 2.58 (m,2H), 3.20 (t,2H), 3.44 (t,2H), 3.92
(s,2H), 3.96 (s,2H), 4.55 (t,2H), 6.20 (brs,1H), 6.78 (d,1H), 7.01 (d,1H), 7.12
15 (d,1H), 7.17 (s,1H), 7.27 (d,1H), 7.33 (s,1H), 9.20 (brs,1H), 10.80 (brs,1H).
LRMS (APCI): 428 (M+H)".

20 r oy . G
Obtained as a colourless solid (50%), m.p. 168-170°C (crystallised from
diisopropyl ether), from the title compound of Preparation 116, using the
procedure of Example 17, except that tetrahydrofuran was used as a co-solvent
for the reaction. Found: C,54.96; H,4.73; N,5.97. C,H»F3N,Q,S; 0.25 H,0
25 requires C,54.96; H,4.72; N,6.10%. 5(DMSOg): 2.24 (s,3H), 2.60 (m,2H), 3.47
(t,2H), 3.93 (s,2H), 3.97 (m,2H), 6.22 (brs,1H), 7.23 (d,1H), 7.36 (d,1H), 7.41
(s,1H), 7.68 (m,4H), 9.20 (brs,1H), 10.80 (brs,1H).
LRMS (APCI): 455 (M+H)".



9 Ky "1
-58 PGI/ EP98I 06640 (bt ai ned as a colourless solid (90% fromthe titlll* KL
conpound of 5 Preparati on 6, using the procedure of Preparation 2.
S(CDCl 3). 2.28 (s,3H), 2.50 (m2H), 3.14 (t, 7.(m 2H),
6.18 (br swaﬁéf“é? 20-7.42 (mBH). LRVB (APCI): 250 (M+H) +?%E§5AMO\I 8 -
4 A solution of nmethyl chlorosul phonylacetate (0.35 g, 2 nmol) in
di chl oronethane (2 m) was added dropwise to a stirred solution of the
title conpound of Preparation 2 (470 ng, 2 nmol) and 1, 8-di azabicyclo ~ s
] 5.4.0]undec-7-ene (0.3 M, 2 muol) in dichloronethane (8 .m) at about 0C,
the cooling bath renoved and the reacykon mxture stirred at room
tenperature for 4 hours, then dil uted vmth di chl oronet hane. The resulting
m xture was washed with 0.1 M hydEXaMPRIE g6acid, dried (MyS04) and
evapor at ed under reduced pressure. The reS| due was ur|f| ed by flash
chr omat ogr ap FRYEERISYG Rl Chya thdd : 2

vl P52 gl SOBLARAL oo S 9P A aHgEnY 250
CZ0H25 'Mﬁgb@ﬁ&'bf%e&r@ﬁoﬁa19Hu§|n§01he|$r3céat%e @K%gk 12 e@éeb , 3.62
(t,2H, 3H) . 3.99 (s,2H) . % 08 (m2H . 6.08 T2 (m 1
7. 38dt¢hlmo methade wasmedm coy entziarlha\nsa(:thI fouasztW@Z—r 14

ZD' 2 SRl ﬁ%*’@ﬁ%ﬁ? Nabot 02010320 bees EROSTOHS-/ Bl 11%. ot ai nea

as a col el 3@,9,2 0 t nd of

Pr epar atﬁgfnl\h dqrr%?lq&f I‘Iosfmt')gml'phon]Q"’S@'nt‘{i':lti)e@éé‘l H) E ﬁocegme of
Prepar at3.85 (8, 2H§per96 (rk:468, 180 (t161)03; 27!\{53215)373@&2!3)\1@4@ Etﬁgum-l)es C, 65. 43;
H, 6.01; N, 3.63% 8(CDC13): 2.28 (s,3H)) 2.68 (m2H), 3.64 (t,2H), 3.81

(s, 309, 10.80 (b, PH).) 4.10 (m2H), 6.08 (brs,|H), 7.20-7.47 (mBH). o LRVB
(Ther mo +2-[4-(4-ohenyli~henyrl 112 ~ in-1-ylsulo,
howr j ] ~S|qu@§ gﬁ&?%%#})aégg?@%url ess solid (27%, mp. 169-170C, from

the title ~ s conmpound of Preparation 5 and nethyl chl orosul phonyl acet at e,

using the procedure of Preparati w: C 63.99; H 6.18; N, 3.609.
C20H23N04S requn res C, 64.32; H 622 5. 8(CDCI 3): 1.83 (m2H), 1.95
(m 2H) A A [ 18 B 3 i .0
7.20-7.35

tetrabyrdro~yri d| n-1 ~I sulis

(20%) mp. ggb%?rs:ed fag %ngoé}egr?essysohd (42%), m.p. 1565-156°C, from the title
compound of Preparation 122, using the procedure of Example 19, except that
the residue was purified by flash chromatography, using
dichloromethane:methanol (97:3) as eluant, prior to crystallisation from

' 20 dichloromethane-diisopropyl ether. §(DMSQOg): 1.50 (s,6H), 1.60 (m,2H), 1.80
(m,2H), 2.20 (s,3H), 2.65 (m,1H), 3.05 (t,2H), 3.30 (s,3H), 3.62 (t,2H), 3.74
(d,2H), 4.10 (t,2H), 6.80-6.92 (m,3H), 7.10-7.17 (m,3H), 7.30 (t,1H), 9.02
(brs,1H), 10.7 (brs,1H).
LRMS (Electrospray): 513 (M+Na)".
25



| vy
1,2, 3,6-tetrahydropyri di ne and net hyl chl orosul phonyl acet at e, u5|ﬁg { b é§2

procedure of Preparation 8. Found: C 56.86; H 5.79; N 4.76, C~4H-7N0O4S
requires H 5.80; N 4.74% S(CDClI3): 2.62 (m2H)) , 3.78
(s 3H), %‘g%ﬁ%% 4.05 (m2H), 6.00 (brs,1 H, 7.22-7.3%%'%&6’@ =i
~~nl~1 ~~ ~ a Lv WO 991 29667 - 60 PCT/ EP98/ 06640 Obt ai ned as a
colourless solid (35%, mp. 98-100C, from4 5 phenyl pi peri di ne and net hyl
chl or osul phonyl acetate, using the procedure of Preparation 8. Found:

C 56.43; H 6.41; N 4.64. C-4H-9N04S requires C,56.55; H 6.44; N 4.71 %
8(CDCI3): 1.80 (m2H), 1.90 (m 2H), (ml1H, 2.97 (m2H), 3.80 (s, 3H),

3.92 (s,2H), 3.93 {m2H), 7.15-7.33 (??i% 10 PREPARATI ON 13

Met hy~~, 4- benzyl 2peri din-1-~ 1~ s%%e%ate Obt ai ned as an anor phous
solid (249% from 4- benzyl p| per| di ne and nethyl chI or osul phonyl acet at e,
using the proNedydre R.8)J4-(8 ihivi-4-pghens

purification step 8( cistias 2 54

ot 2*% ) %%ff%ed %%@9@@%&8@?@9@ M’ﬁ *ﬁ%é sﬁé%&aé (3,29)
4- epgRigdURE%BF FIbaFatib 24 Qudiny thetbiteedurdof EdampRs $008xdept that 0. 53

rrm)l) was added to a stirred solution of the title corrpound of 'Preparation
8 (180 nthe siduewasmurifiedrbysiiashk chromatogeaphydssing dichioramethaner an (1 m)

F empor ot rahangh(@7 Btas kARG PLEr 1o eRieta A O ABEBHPY 61 Mol ) vas
added ang(Siisid P % 48N BHE 2. 23Ys;3H) 2. 57¢(m 2, £84 (9467, 3.8% (RS?T(—!'EP%NG%J
10 3.48 (m,2H), 3.87 (dd,1H), 3.98 (m,2H), 6.20 (brs, 1H), 7.16 (d,1H), 7.32 (m,5H),
7.43 (m,2H), 9.22 (brs,1H), 10.95 (brs, 1H).
LRMS (Thermospray): 444 (M)".

EXAMPLE 49
15 - -4-[4-(3- -4- - - idin-1-
visuiphonyijtetrahvdropyran-4-carboxamide
Obtained as a colourless solid (91%), m.p. 188-190°C, from the title
compound of Preparation 126, using the procedure of Example 38. Found:
C,61.89; H,6.15; N,5.94. C,4H,sN,05S; 0.50 H,0 requires C,61.91; H,6.28;
20 N,6.02%. 3(DMSQgg): 1.95 (m,2H), 2.22 (s,3H), 2.39 (d,2H), 2.50 (m,2H), 3.20 @
(t,2H), 3.48 (brs,2H), 3.87 (dd,2H), 4.00 (brs,2H), 6.17 (brs,1H), 7.16 (d,1H),
7.31 (m,5H), 7.42 (m,2H).9.22 (brs,1H), 11.05 (brs,1H).
LRMS (APCI): 457 (M+H)".



LY
for a further 2 hours, then the resulting mxture was partitioned between
et hyl acetate and aqueous phosphate buffer (pH 7). The organi c phase was
separated) washed with water, dried (MyS04) and evaporated under reduced 5
pressure, wd'ehokdye residue triturated with diisopropyl ethgicrigrobédsg t he
title conpound (17G ng) as a colourless solid. 8 (CDCl3): 2.60-2.85 (m4H),
3.553.77 (m2H), 3.79 (s,3H), 4.03 (dd,1 H), 4.12 (m2H), 5.10-5.22 (m 2H),
5.74 (m1 H), 6.08 (brs, 1 H, 7.36 (m1H, 7.43 (m4H), 7.60 (m4H). LRVS
(APCl): 411 (M+H) +. 10 RSI ~-f 4-f4-Pherl r~phen~~1-1.2. 3. 6-tetrah~ droR~ ridr
in-1-ylsul ~~~J eia nt-4 1 M Aqueous sodi um hydroxide solution (1.2 m, 1.2
nol ) was added to 1s a stirred solutigm of the title conpound of
Preparation 14 (160 ng, 0.39 mol} in a mxture of tetrahydrofuran (5 m)
and nethanol (10 m}. The resultiwﬁiﬂ]’ was heated at 50C for 3 hours)
then evapor at gg Jug, ) > 3 € solved in water.
Thi s aqueous st s —acrort P i ‘ Py éric acid and
the resulting emJI sion 20 b Rsiviih e rd AibxanRieat €. The conbi ned
extracts were dried (MyS04) and evaporated under reduced pressure, then the
residge puri fﬂtniab;ed‘aaarcodrburlnsatsmgda(ﬁa%) uspn@Q&aOEPQIfrom thedifieent of

?LPYLW‘;}‘;%%%WG R e Reparaan $ s TheBisesritle of ESalrpie 0. BROMERG ( 50 my]
. 60-3.72

(m 2H§§’ %Wé@?%aﬂ%m%%@% %ﬁ%@%e&@% Tk o625, k18: O0 5,

(brs, 1 HN57l83(132%|'|%§\|£®3$*ﬂ)30ﬂzmremﬁ%(@641-21 H BNSS: (N[ Be33%aspr ay) : 415

( MENH4) + r n LL WD 99129667 PCI/ EP98/ 06640 - 62 PREPARATI ON 16
Met rl 2§@MﬁQdé)*3~ﬁ@1('Iﬁ‘y2H)4 1676 (pyaH)-R-30 (2,3H3 356 (metihr2/89 4,2k}, ds i n- 1-

a1 Ty Bor SAEE 248 A7 & 1B EDobE e . Bzer SR RORL £ g pROTAE sy ™

chromatogg gh,? enpl oying an el ution gradl ent of hexane:ethyl acetate
(100:0 to 8 Y), as the purification step. 8(CDC13): 2.30 (s,3H), 2.68
(m2H, 2.85 (m2H, 3.56 (m1 H, 3.70 (m21 H, 3.80 (s,3H, 4.03 (dd,1
H, 4.10 (m2H), 5.10~0 5.22 (m 7 m1H), 6.06 (brs,1H), 7.20-7.45
(m BH-. LRVS (fhermospray): 426 MPARATICN 17

~R. ) ~- (~3- Metlivdfox a1 . VA din-1 yt ~5
yrlsull h~ onv= =g
t he t1st| e conpound of Pr ¢3ule

) Td (46% from
ideedure of Preparation

to (0005) 30 (5 ey (D Pand o Mo Rl b 279 o,
(brs, 1 Hé:omgoaﬂd ofﬁeﬁm 132, using the procedure of Example 50. Found:
C,62.79; H,6.60; N,5.93. C,,H4,N,04S requires C,62.86; H,6.59; N,6.11%.
8(DMSOgg): 1.60 (m,2H), 1.78 (m,3H), 1.83 (m,1H), 2.20 (s,3H), 2.57 (m,5H),
20 2.97 (t,2H), 3.72 (m,2H), 3.77 (s,3H), 6.87 (m,3H), 7.11 (s,2H), 7.15 (s,1H),
7.36 (t,1H), 9.10 (brs,1H), 10.92 (brs,1H).
LRMS (Thermospray): 459 (M+H)".

25

Obtain:ed as a colourless solid (13%), from the title compound of

Preparation 134, using the procedure of Example 19, except that the residue

was purified by flash chromatography using dichloromethane:methanol:



LV el
20 LR(tlI1'S (Thernospray): 368 (MrH C02)+. 25 Obtained as a col ourl ess sol id
(6599) mp. 146-148C) fromthe title conmpound of Preparation 8 and
1- br ono- 3- pher)é@ropane) usi ng the procedure of Preparation 14. S(CDCl 3):
9.70 (m 2™ 5 (m2H), 2.64 (m4H), 3.52 (m1 H), 3.63FRGHEP%PE6s 79
(s,3H, 3.98 (dd,1 H, 4.06 (m2H), 6.05 (m1 H), 7.107.50 (m 10H), 7.60
(m4H). so LRVS (Thernospray): 490 ( MtH) +. ~~~ yi Lvl WD 99R9667
PCT/ EP98/ 06640 - 63 PREPA~A, Z10N 19 2-1(4:1 enl~1~11L1. 2. 3. 6-tetrahy
i~ro~,y~lin-1 5 60% Sodi um hydride in a mineral oil dispersion (48 ng, 1.2
mmol ) was added to a stirred sol utlon %f the title conpound of Preparation
8 (150 ny) 0.4 mmol) in a mxture of anhydrous tetrahydrofuran (3 m) and

anhydr ougoftémtrated fajusdisdemmbnia koluuadeeso ﬁotf)tmeluaat sgmma?enwgat ure.
After 30 m nutes, nmethyl p-tol uenes honat e 5220 , 1 ) was added

and o st {my2hy 1cQﬁ1(mr2Ha)d 2t16 (m,2H), 2 (s28H) Ai86 (s,8Hn2:33c(m.d+)) 2iBdg mi xt ure

i ol 11 ol i 20 IR Role €58 3B a8l ok BB o aBhane (3

50 m ) :*i\ezﬁ)opibis‘ﬁﬂ1ﬁ)< g@t(§1 re dried (MySO4) and evaporated under

reduced réssture en t e res ue purifced by flash chromatography, using

~ 5 di chLRmsﬂh@nmgmapprﬁmz @)I-eld) al acetic acid (89:10:1 ) as eluant) to
furnish the title conpound (60 ng) as a pale yellow anorphous solid.

8(CbCI3): 1.70 (s,6H), 2.63 (m2H), 3.67 (m2H), 4.17 (m2H)) 6.08 (brs,1
H, 7.25-7.70 (m9H). 20 Met h~L(4mg€é§|d-4 -y, ~henyl ~~hen-yrl)~-1.2.3.6

tetrahydropyrldln 1-~rlsut~ hn on um hydrlde in a mneral oil

di sper i onylidyg-3lni ehysicRin-ghe t?
0

conpound of Preparat! on rous
di mret®Wyl f ormam de (5 m), ideom 2s terrperature After

t t D m 3 i
Conti nued T or OBSSREAAS 8 & ré@ﬁét}ﬁ@i&f@b.furﬂ A0 s Rbe Bhie 1"y,
1. 07 Th
ooul 11 ncomiRndd Befdiatth 136, 14 'Edé‘t?‘ém'é*ﬁeg?{%WZ%%ﬁP‘ﬂ?. et that e
t he or gattiecrgsivisewas [tritusa ted) witia siohdbromtethaves. e Fpunidi €J66)8558,5.821d so

evapor at ed_under reduced pressure. The re pu |f| by flash
ohr ot ob‘r%ﬂﬁy,cae@neﬁ\bz%&’r@Eb%/'leqé!%?eﬁéé% H.S7ZEN5.94%. 1o afford the

(it %s, vSDal 768 T S8 GRIAL .57 FEATRGERRIERBE L. 4810, )

2.37 - | 10
T s e e et e e
PREPARAT

LRMS (APCI): 463 (M+H)".

20 EXAMPLE 54 O
- -2.{4-(4- - - -1-
isulp! flind 2-cart id
Obtained as a colourless solid (27%), m.p. 158-161°C, from the title
compound of Preparation 138, using the procedure of Example 19, except that
25 the residue was purified by flash chromatography using
dichloromethane:methanol (98:2) as eluant, followed by trituration with
diisopropyl ether. 8(DMSOQOgg): 2.55 (m,2H), 3.41 (m,2H), 3.53 (d,2H), 3.77
(d,2H), 3.96 (m,2H), 6.18 (brs,1H), 7.16 (m,2H), 7.23 (m,2H), 7.34-7.53 (m,5H),
7.65 (m,4H), 5.15 (brs,1H), 11.10 (brs,1H).
30 LRMS (APCI): 463 (M+H)".



1-f4-1~ 3-Met hyl -4-1~henyl ~yl)~-1.2. 3. 6-tetrahydropy ridin-1-xl 28V

Xl su~honyl ~i cycl ohent anecar boxvlic acid Ootained as a solid (54% fromthe
title conpound of Preparation 20, using the procedure of Preparation 15,
but with avoed296670n gradi ent of hexane: ethyl acetate (75: 23CERs466@) f or

t he chromat ographic purification step. 8(CDCl 3): 1.65 (m2H), 1.88 (m 2H),
2.27 (s,3H), 2.39 (m2H), 2.50 (m2H), 2.63 (m2H)) 3.64 (t,2H), 4.12
(m2H), 6.03 (brs,1 H, 7.20-7.43 (m8H). ~5 LRVB (Therm)spray): 426
(MrH) +. PREPARATI ON 22 Met hvl 2-et~rl-2-(~4-~henyl ~henyly-1.2.3.6-tetrah
roy ridin-1-vl ylsul phonyJ~butanoate 20 This was conducted as for
Preparation 19 and on the sane nolar <%l e) using the title conmpound of
Preparation 8 and et hyl i odide. H&mt his case, no conconmtant ester
hydrol ysis was appar ent and there qui red product was isol ated
fromthe orgagif AL (20 A ; 0 R i) IR slr@mat ogr aphy,
usi ng di chl oromet
a white anorphous soli

e e e o
1 PO e S S mpaton 42, SR FEESETs 1
B@mpRr

Aqueous hydeQueéstahaptetidhyardflrdn Was used a81@lch-gWveritddethd 0 a stirred
solution of the title compound of Pro&paratlon 22 (120 ng, 0.28 mmol) in a

m xt ure oéaction: dhgundif Gl:faéh6§5Hrﬁ $12NP. A3t KanldpQIEND)S retndires€.84.73g
m xt ure e f 7 our al d 0 0 room
t enper at i5ga&t§5pl %dg&?[{ﬂ%%j(héfg dé%'%r 2c6$0agpél'§m§4j&tzi®t b(?tQNI th ~o
di chl gy X& r 04) and
evapor at gkﬁﬁg@gﬁgggﬁgd@%?éggfg??gﬁbfééqm Zé’%f?uwgh"gom E 'ng) as a
pal e yel 7¢6% (ram-t)pbmﬂs(tso,lm-ﬂ 18@006r8NH)1. 10 (t,6H), 2.10-2.28 (m4H), 2.64
(m2|—|),365% E@ wmm 6.08 (brs,1 H) 7.35 (m1 H), 7.43
(m 4H), ¥RMS 4395 M- was conduct ed essentially as for Preparation
14, using the title 20 conpound of Preparation 8 and n-butyl iodide) but
enploying 1.0 nol.equiv. of sodium hydride, 1-nmethyfpyrrolidin-2-one as
solvent and an al kylation reacti ogxam®elLBfs670 hours) to provide the title
conmpound (78% as a coI ourI ess sol id, mp. 152- 154C Found C, 67.09; H,
6. 76;15N, 3.22 4 ‘ RO1- 53 hyiphen 2&r 8(CDCl 3):
0.90 (t,3H), 1. ! 1)260275(m2|—|)
3.55 (m1 H, 3.70 (m ,410(m2H))608
(brs, 1 H . 7ckahguhdd co?ouﬁ%sé@bﬂh*)(eg%g c 4R thalmer i 1 ospray) :
428 (M+H) + I'r WD 99I 67 PCT/ EP98/ 06640 -66

compound of Preparatlon 146, using the procedure of Example 45. Found:

C,58.60; H,5.10; N,6.01. Cp,H»,N,04S requires C,58.59; H,5.15; N,6.51%.
20 S(DMSOg): 2.22 (s,3H), 2.59 (m,2H), 3.46 (.2H), 3.90 (s,2H), 3.96 (m,2H),

6.04 (s,2H), 6.20 (brs,1H), 6.76 (d,1H), 6.89 (s,1H), 6.95 (d,1H), 7.15 (d,1H),

7.28 (d,1H), 7.35 (s, 1H), 9.20 (brs,1H), 10.80 (brs, 1H).

LRMS (APCI): 431 (M+H)".

£



y Q”I ﬂz
pREPARATI ON 25 2|, R Sy-[ 4-(4-Phenyl hh-e_~~~r1)-1.2. 3. 6-tetrahydron~ ll’l’ldl
y~sul honvll 5 1 MAqueous sodi um hydroxi de solution (1.5 m, 1.5 mmof) vvas
added to solution of the title compound of Prepa 220
ng, 0.51 m%’f‘*ﬁda m xture of 1,4-dioxan (3 m) and net han %érﬁ“&) The
resulting m xture was heated under reflux for 45 m nutes, dlluted W th
wat er and acidified with concentrated hydrochloric acid, then the
precipitate collected and dried under ~o vacuumto furnish the title
conmpound (200 ng) as a colourless, crystalline solid, mp. 180-182C. Found:
C, 65.64; H, 6.42; N, 3.30. CZ3HZ~N04&0-0.50 HZO requires C) 65.38; H,
6.68; N, 3.32% 8(DwVsCQds): 0.83 (t.3 1.27 (m4H), 1.81 (m1 H), 1.93
(m1 H, 2.58 (m2H) 3. 50 {mzH)E&%RL(Ec&&H)) 4.05 (dd 1 H, 6.22 (brs, 1
H, 7.33 ) A3 A Q&Eaglﬁgﬁ?i—brs,l,
H) . LRVS T 30T i PRE : SN -
X) sul ohony~l o _, ent-4- enoate bisaiptmviiacetapsidée d (79% m p. 149-151 C
after crystalllsatlon from diisopropyl ether fromthe title conpound of

Prepar&tion 8 Qhﬁalrsadoaemozowiq s394 %) 6D m@ﬂﬂ§3fﬁeff9'ﬂ'db6dtﬂee of

5 57 ( m SoRpotndzef Tiaparaon 450 sidb g procechird of EXbAe 17, Sacentdnat 1y
475 (5. Jotnydtcfiohtuas ieq G Mod Breit K ind rec akpvaso&y?iv%ggl e

7.60 (m Ther ~nospr ay

PC T/ EP9&éQ@542606(?n EH¥,P3\RB'I(t @02384 (H&H)~3~985(fﬁ42+()461ﬁ1€(bi's~'1H) hergt ) -1. ~
.6-tet rah~~%~~r| ained as a colour|less solid (949, mp.

153- 1550(df1 ﬁ@ﬁ@ﬁ&%%&@&@d@ ). Br&btRdton 26, using the procedur e of
Pre a +9 3 2.65 (m2 2.75 (dd, 1 . 2.90%,
(ddl)o '@\ﬁégﬁ\*’?ﬁ 3%’%""&'1' Yo (§n81 H), 4.13 Em2l|j)|)) 4. 20 Edd,l L)D 4. 80
(s,1 H, 4.88 (s,1 H, 6.08 (s) 1 H, 7.35 (m1 H, 7.44 (m4H), 7.60

(m4H). ~ o LRVS (Thernospray): 368 (M:tH C02)+. Met hyl
2(R S)-meth! ~1-2_(4-1 -m thyl - 4- pEXAMPLEBSv(~ -1.1 23. 6

N- -2{4-[4-(3 4-di -3- - -

15 Obtained as a colouriess solid (61%), m.p. 172-174°C, from the title
compound of Preparation 151, using the procedure of Example 57. Found:
C,59.36; H,6.08; N,5.87. C,,Hz6N,06S requires C,59.18; H,5.87; N,6.27%.
3(DMSOgg): 2.25 (s,3H), 2.60 (m,2H), 3.48 (t,2H), 3.75 (s,3H), 3.78 (s,3H), 3.90
(s,2H), 3.96 (m,2H), 6.19 (brs, 1H), 6.82 (d,1H), 6.88 (s,1H), 7.00 (d,1H), 7.19

20 (d,1H), 7.29 (d,1H), 7.36 (s,1H), 9.20 (brs,1H), 10.80 (brs,1H). G
LRMS (APCI): 447 (M+H)".

25

Obtained as a colourless solid (68%), m.p. 149-152°C, from the titie
compound of.Preparation 152, using the procedure of Example 17. 5(DMSOgg):



15 60% Sodi um hydride in a mneral oil dispersion (70 ng) 1.75 mol )l l‘s“' ("
added to a stirred solution of the title conpound of Preparation 9 (600 ng,
1.56 mml ) in anhydrous dinethylformam de (5 m ), under nitrogen, at room

t enper at uMO 99896 20 minutes, allyl bromide (0.145 m, 1. PLT/AERIBNG6GADS

added and stirring continued for 2 hours, then nore 60% sodi um hydri de

di spersion 20 (70 ng, 1.75 mml) was added followed, after 20 m nutes, by

met hyl iodide (0.11 m, 1.72 mml). The reaction mxture was stirred for a
further 20 hours, then partitioned between ethyl acetate and water. The

organi ¢ phase was separated, dried (MySO4) and evaporated under reduced
pressure, then the residue purI ed by f®&sh chromat ography, using

hexane: et f itlg conpound
(263 ng) 285 (AESHE £2ed8: %ﬁn?%(éb?@)fg?a@&”(’éz %&?,(%Qéﬁgbé%%‘%. 59 (m 1
H, 2.66 7.85 & 1H)) ZH5. (n3 280, 1.2334180 (th,2A) (788H) ) 5. 20
(m2H), Sdgg%mzm? 6”9%6}511!'1?37 & Hn? -(7.4§Q(m BH) . _( LRI\/é.mag
(Thernosp(saﬂ;i-)) Qéﬂﬂ)(t(rMﬂIH))HO 80{@bf&~1H) nn ~4 ~, ;, t~ .2 WD 9929667

PCT/ EP98/ 0 P ON 29 -4- r ' ylsuil 2hoBv[]j hgpt ~-enoic acid 5
Obt ai nd @%ﬁé @ﬁ@ﬂr@wa% ‘(90%9 fromthe title conpound of Preparation
28, using the procedure of Preparation 15, but wth a reaction duration of
24 hours. 8(CDCI3): 1.63 (s,3H), 2.30 (s,3H), 2.62 (m3H, 3.13 (m1 H,
3.68 (m2H), 418(m2H) 5.22 (mMEXAMPRE/SO(m 1 H), 6.07 (brs,1 H),
7.17-7.45 ( r ~o LRIVB (Therrmspra . 382 (NH—l-COZ)+ 426 _( M-H) +.
PREPARATI QN &€ Y24 Al de(gstdfiyarometbaxmhenybohanyb 128 8ssi um
carbonate (2.39 g, 174 L | Xxture ~~ of

1- benzhydryl - 3- met hanestT pi ' ) 1972, ~, 3953; 5
g, -15¢@ mml ) ,Obtaihenus léfkﬁﬂ@urlés% %ldqw%i) ﬁn m54°@(‘t§i'y§ﬂé|ﬂhééﬂcfkt§n

di met hyl fontam de (65 m), then the resul ti ng m xture heated under refl ux
for 4 hommlommMetdﬂsoompsdnmqmrfmm|tbeuéttlelmmmmde@frmepacaﬁcm #53nd

ter. The, t t dried
(oS04 aRinG R hacBAte el Bratpls At StaMStiet 223 GraR. B fadthue pur i 11 ed
by fl h t 5 t, t
o7 ve tno ST FEBHE .80 (4 21414 98 (1F85.5.95 ts, FIE 706 (Q 1By F S0z A0 ant 1
8( CDCf 3) (m35l3177(58 (QHH) Qszwb(sdﬂ-l)?H)O)Bm(ma 4).2H)) 4.83 {m 1 H), 6.81 (d, 1
H, 7.16- ((J . Ther mospray): 392 (MrH) +. 25 PREPARATION 31 A
stirrtd ﬁqRMgrr h@fmpﬁaraym Mmbluhd of Preparation 30 (1.03 g) 2.63

mol ), 10% pal | adi um hydr oxi de on activated carbon (100 ng), ethanol (100
30 mM), ethyl acetate (20 nml) and glacial acetic acid (10 m) was

hydr ogenat ed at EXAMPLE 61

) N—
»

20 Obtained as a colourless solid (43%), m.p. 143-145°C, from the title
compound of Preparation 157, using the procedure of Example 17. Found:
C,54.63; H,4.35; N,5.90. C,oH4gFaN,O,S requires C,54.54; H,4.35; N,6.36%.
8(DMSOgg): 2.66 (m,2H), 3.50 (m,2H), 3.93 (s,2H), 4.00 (m,2H), 6.38 (brs,1H),
7.30 (m,2H), 7.35-7.47 (m,4H), 7.79 (d,1H), 7.82 (s,1H), 9.20 (brs,1H), 10.80

25 (brs,1H).
LRMS (Thermospray): 458 (M+NH,)".



4R B NN 1157
4 ~'.; ~ ~~"2 WD 99129667 -69 PCT/ EP98/ 06640 345 kPa (50 psi) and 50C for
20 hours) then filtered. The filter pad was washed wth ethanol and the
conmbi ned wg and frltrate evaporated under reduced pre re._then the
resi due ma§&gg@$%ied wi th 2M aqueous sodi um 5 hydr oxi de soliig I8/44648
m xture was extracted with ethyl acetate and the conbi ned extracts dried
(MyS04) and evapor ated under reduced pressure to yield the title conpound
containing 1 nol.equiv. of diphenylnmethane* (456 ng) as a col ourl ess,
anor phous solid. 8(CDCI3): 1.75 (brs,1 H), 3.83 (m2H), 3.94 (m2H), 3.98
(s,ZFD*, 6.82 (d,2H), 7.20-7.55 (m 17Hg2. ~ o LRVS (Thernospray): 226

(MtH)' °. Qbtained as a col ourl ess, anorphous solid (229% fromthe title ~ s
conpound of Preparation 31 and netﬁ&AMRLELﬁ%ufphonyl acetate, using the
procedure of X S,.3 4 Q7 (s, , 4 23
(dd,2H), 4.4 , ey e UA=A 2
(m2H), 754(m4H) B ar\¥ RERARATI ON 33

t - Buhr | ~4- br onp- 3- met hyRnien = y e-1-carboxv |li ate ~4. A,

2.5M sod uti on @btainedt ad hldolnurmssrsdtdxsa%)(anﬁ 184- 186ﬂcmmdn)thb€tﬁleadd6d over
about 10 mnutes to a stirred m xture of 2,5-di bronotol uene %5@1%53(8
mol ) in sempousdofdieparatem #6 1. using éhe Rraqesiyes of Examig:fl9. r a 2s

o5 mrol ) 14 e ool (et By 65k Bt B AR PP 2R A2 R B ot o (o

the react iy grﬁ@mr atay \m %w(oam?cb wl(ewmfi@ﬁs (EheHy, gast 5@ggmaxture

was stirred at about -75C fdr 1 hour, to warmto abou
quenched W1 (satidk @180 dbrsptid ) rmAchd (innsd‘d-l)sol ut i on. | ~~",, r~~2 ~id ~
WO 99C19667 g

13 LRMS (APCI): 489 (M+H)".

15 Obtained as a colourless solid (22%), m.p. 213-215°C, from the title
compound of Preparation 165, using the procedure of Example 19. 8§(DMSOQOg;):
1.48 (s,6H), 1.62 (m,2H), 1.80 (m,2H), 2.20 (s,3H), 2.52 (s,3H), 2.67 (m,1H),
3.08 (t,2H), 3.73 (s,3H), 3.75 (m,2H), 7.08-7.15 (m,4H), 7.39 (s,1H), 7.47
(d,1H), 9.00 (brs,1H), 11.75 (brs,1H).
20 LRMS (Thermospray): 485 (M+H)". O

25 Palladium on barium sulfate (5%, 10 mg) was added to a stirred solution
of the title compound of Preparation 168 (70 mg, 0.13 mmol) in methanol (2 ml),
then the reaction mixture hydrogenated at 345 kPa (50 psi) pressure for about
20 hours. A further portion of palladium on barium sulfate (5%, 10 mg) was
added and h:ydrogenation continued for an additional 4 days. The catalyst was



(XEATS "'1
-70 PGT/ EP98/ 061i 40 The organi ¢ phase was separated, washed with wat ""
dried (MgS04) and evaporat ed under reduced pressure. The residue was
purified by flash chromat ography, using ether:hexane (50:50) as eluant, to
provi de tweope2aseTi c 5 products. The | ess polar isoner (0. GPCH/EPBHSE6400S
I sol ated as a colourless foamand identified as t-butyl
4- (4- br onp- 2- et hyl phenyl ) - 4- hydr oxypi peri di ne-1 oarboxyl ate. s(CDCl 3):
1.46 (s,9H), 1.55 (s,1 H), "1.82-2.03 (m4H)) 2.58 (s,3H), 3.23 (m2H), 4.01
(m2H), 7.20-7.33 (m3H). ~o LRVMS (fhernospray): 369137'! (MtH)+. The nore
polar isoner) was collected as a 4:1 mxture of the title conmpounds-butyl
4- oxopi peridi ne- 1- car boxyl at e (2 15 g¥93-a portion of which was crystallised

col our | e JERERA Py fitgtioh e ol Em iR gPateBlldey Fed SEREHRELCuE! Splthe *° @
C" H24Br '\D@sfd%‘éLﬂdsﬁscrﬁ;o?ﬁééérapHe@ 5§|ngNn§thE$ﬁﬁ dighfdremethade §5965a8H) . 1. 51

(s,1 H, 1.70 (d,2H) Eﬁ H, 3.22 (t,2H), 4.02 (m2H)),
7.15 (dd aluant tbg@e(tbﬁliﬂp)cmsmmdj(‘lﬁ-l}“g' ) astasolavriessygmogiILs7 1 (MH—I) +.

zgd;d %ve"?o 'gleGPﬂﬂ é@k%yg défﬂggg]ﬂ" %ﬁi%?@?g&% ?ﬁ]ﬂ&ﬁémé Ot oI uene

,(A\fztsegrJ agin{?ﬁzb ?g(m nu?rﬁ&'ﬁéa?ut’l on o@ 7ypqqu)n| trogen, at about -75C

4- oxopi pdRi @hmyezyo@hbbfwl@taao( 17 g, 85 mmol) in anhydrous tetrahydrofuran
(50 mM) was added at such a rate that the 25 reaction tenperature was
mai nt ai ned bel ow -60C. The reaction m xture was stirred at about -75C for 1

hour, allowed to , warmto 0C~and Mt.h aqueous ammoni um chl ori de
solution. The organi c phase was sgé shed with water) dried (MS04)
and qgn il WQ. i ' L

Obtained as a colouriess foam (62%), from the title compound of
Preparation 172, using the procedure of Example 19, except that the residue
was purified by flash chromatography, using dichloromethane:ethano! ( 95:5) as

15 eluant. 8(DMSOg): 1.32 (t,3H), 1.48 (s,6H), 1.61 (m,2H), 1.79 (m,2H), 2.21
(s,3H), 2.67 (m,1H), 3.05 (t,2H), 3.75 (d,2H), 4.13 (q,2H), 7.156-7.20 (m,3H),
7.30 (s, 1H), 8.10 (s,1H), 8.23 (s,1H), 8.98 (brs,1H), 10.75 (brs, 1H).

LRMS (Thermospray): 462 (M+H)".

" 20

O-(7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium

hexafluorophosphate (510 mg, 1.15 mmol) was added to a stirred solution of
25 the title compound of Preparation 178 (630 mg, 0.76 mmol) and N-
ethyldiisopropylamine (0.20 ml, 0.9 mmol) in anhydrous dimethylformamide (4
ml), under nifrogen, at room temperature.- After 15 minutes, hydroxylamine
hydrochloride (188 mg, 2.2 mmol) and N-ethyldiisopropylamine (0.6 ml, 2.7

mmol) were added and the reaction mixture stirred for about 16 hours, then



- INAY AT |
-71 PCT/ EP98I 06640 evapor ated under reduced pressure. The residue WE(SI* .
di ssolved in pentane and the resulting solution cooled to 0C, when the
title conpQun stallised. It was collected and dried to afford a
col our | ess%o%qué&%m. 1 g, 64%, identical with 5 that obtai hEHEPB/06640
Preparati on 33A. t-Butvl 4-f4-brono~henyl)-4-h~rd_
roxyQ oeridi ne- 1-carboxyrl ate Ootained as an anorphous solid (74% from
1, 4-di bronobenzene and t ~o butyl 4-oxopiperidine-1-carboxylate, using the
procedure of Preparation 33. s(CDC13): 1.50 (s,9H), 1.69 (m2H), 1.95
(m2H), 3.22 (t,2H, 4.02 (m2H), 7.34g@kd, 2H), 7.47 (d,2H). LRVS
(t" hernospray): 357 (MtH)+. 15 PREPARATI ON 35 4-(4- Br ono- 3- net hyl
henyr | ) - 1 partRiofet ddetwben-efhyl@cetatecandcaqued s phospiate buffer (pid 7).00Thd ) was
added to a stirred solution of the title conpound of Preparation 33 (20 Q)
i n di chl oPEFRNIGRABSE WRS $AParated; washedwith waler. drigd (MaSO9 @ndher 18 hours)

the react] ) .0 h r e
rosi due. bSRPRal D el g B Sl T i e S S IRE I S RRObE
r esul t isngtdtratiydrsfurars (EX i tétesinvibatipladhmeniurh e oridé €1.4 enbofed oMt r act s
washed with water) dried (MyS04) and evdafi)@orat ed under_ reduced pressure to

gi ve the selutienipigicahydrotusan ¥ maod) added,and theyresyiting selutiprestired Bt60

a1+ ) tops Sy fof-1'8 ol then BafigdiuideBn Shifacetiidnd) ( \0iy'2
~' .~ ahudBudBheSitate bl#eP(PH IO FHOOHANDpRaEN a8 Sepafdtbd OwaSiH&, ™M P.

76-78c; fromthe title conpound of 5 Preparation 34 and trifluoroacetic
aci d, usi withivateprdstesd(M@SOf) andpuapotated 8des(edDCed pressurd. (m 2H), 3. 12

(1 28 ) B pRnianoa e the reaidus by filsh Chimatagiany. tsing
dichloromethane:methanol: concentrated aqueous ammonia solution (90:10:1)
as eluant, followed by crystallisation from methanol-water, provided the product
as a colourless solid (155mg, 43%), m.p. 147-150°C. Found: C,60.26; H,6.81;
N,5.76. C,4H1,N,04S requires C,60.48; H,6.77; N,5.88%. S§(DMSO): 1.48

15 (s,6H), 1.63 (m,2H), 1.80 (m,2H), 2.21 (s,3H), 2.67 (m,1H), 3.08 (t,2H), 3.74
(m,4H), 4.02 (t,2H), 4.83 (t,1H), 6.82-6.92 (m,3H), 7.10 (s,2H), 7.16 (s,1H), 7.30
(t,1H), 9.00 (brs,1H), 10.75 (brs,1H).



r XYERE 1Y
(d,2H). LRMS (Thernospray): 239 (M+H) ~. PREPARATI ON 37 Met hyl AR
2-f4-~4-brono-3-nethy henyly-1.2.3.6-tetrahydrop~ridi~-1

N, 0. Bis(trinethylsilyl)acetamde (0.9 m, 4.0 nmol) was added to a stirred
sol uti on wbohesetit| e conpound of Preparation 35 (2 g, 7.9rOTEPY8/06840~5
anhydrous tetrahydrofuran (40 m ), under nitrogen, at roomtenperature. A
sol ution of nethyl chlorosul phonyl acetate (1.64 g) 9.5 nmmol) i n anhydrous
tetrahydrofuran (15 m) was then added and the reaction m xture stirred at
roomtenperature for 18 hours. The resulting m xture was evaporat ed under
reduced pressure, the residue partitioned between ethyl acetate and aqueous
sodi um 20 bi carbonate sol ution, then ¥9%e organi c phase separated, washed
with water, dried (MgS04) and e*&g&gg@ggggﬁgir reduced pressure. The
residue was purified by flash c ; u5|ng di chl or onet hane as

el uant, foll owed_ By 3 s B i)} 1 ‘- Siiatd O yield the
title conpound (T. 0, . mp. [0-112C. Found:

C, 46.32; H, 4. A2.5M QolBﬁonMnGblﬂylhﬂﬁumn&emqel(Benl 2046mtd) wiis Addéd N, 3. 61%

8( CDCl 3 2.40 3 3. 60 4.01 2
e ém) oygr ks iirutes f9 = Shrfesl miiiee af 4prombiphegyh (486 o7 260 (d(i H)H)

A T

j 4- (4- brgpitlogen;-at abdut278°6: tméreéwmrﬂndrmﬂwmdarsoluﬁdrsoﬂ thatyy 4] acet at e
Obt ai ned as a col ourl ess solid ﬁ 329 m p. 100-102C, fromthe title 5

conpoun dolePeWafhsamwlata 3. mfmld iroeniysitous It%twnwdrefurae i(M9 t he

pr ocedur e, of Pr ara ion Fou C, 44.95 H 4. sBr N0O4S
Pequt r oo Was 598863 's5qn B e%}%gdmsem%faﬁﬂmwa'@ L, 2H),
3. 70 4ps, @é‘bw—%) _(m2H) 437(5 2H), 6.03 (s,1H), 7.40 (d,2H), 7.55

(d 2H) . her mospray): 393 (M-NH4) +. PREPARATI ON 39 Met hyl

4- (~4- br ono- 3The réydtipmenmxtuirel was Stibreideatraboud - 267€ for@ medrsyarsd-nl phon~yJl
t et rahydr oRyr an- 4- car boxyi at e Bi s-2-i odoet hyl et her éﬂ 9 g, 12 mmol) was
added t cAuenched with snueaue ammesium shiaridesaidtinr dhen e praanie rhase 37 (3.6

ahhydr Olr}go ﬁgﬁg?\"ﬂy’(gb‘?’%{s’)‘}&g@’aﬁ' gﬁr) "%ﬁ@%gf?( ??88%?(?98{3 ?%d)@énper ature.

After 18cioees: rémrée@ygfdmdaudhtdﬁhd@ésneaé Friokh Gﬁlﬁibréﬁ%l"ﬁﬂ@r hlethend
wat er, then the organi ¢ phase washed with water, dried Sca and

evapdﬁ attifte mmBnunéd-ﬂaécg)pa&a cotaurlenssalidsimmel 46 1465C. pafCPCh): Hy5@ | ash

Fol | ovedSe eyt 0 PPy P61 250 42806 280, A W tnePD 3 35 BB /MR (i 11
corrpound(nfq’ggﬁm.;go’\f_gg@ésﬁg@gcol ourless solid, mp. 128-130C. Found:

C, 49. 92; H2, Bf NOSS requires C,49.78; H 5.28; N, 3.06%
8( CDCf 3) LRI AR 21354 M+E) (s, 3H), 2.42 (m2H)) 2.58 (m2H)) 3.30 (m2H),
25 3.58 (m2H), 3.87 (s,3H), 4.00-4.10 (m4H), 6.00 (brs,1 H, 7.02 (dd,1

H, 7.21 (d,1 H, 7.49 (d,1 H).
20 PREPARATION 2

Trifluoroacetic acid (20 ml) was added to a stirred solution of the title

compound of Preparation 1 (4.2 g, 11.9 mmol) in dichloromethane (20 ml) at
room temperature. After a further 3 hours, the reaction mixture was evaporated
25 under reduced pressure and the residue basified with 1M aqueous sodium
hydroxide solution. The resulting mixture was extracted with dichioromethane,
then the combined extracts washed with water, dried (MgSQ,) and evaporated

under reduced pressure to yield the title compound (2.79 g) as a colourless
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LRVB (fherinospray): 477 (M:NHA) +. . ~ ~r~ ~~~z WD 99| 29667 g e
PCTI EP98/ 06640 Met hyl 2-[4-(4-brono-3-nethyl~, py ~1-1. 2. 3. 6-tetrahydroi 2yr
" in- -vl 5 | odonet hane (2 m) 321mm|) was ad irred
m xture o?‘”bﬁgg{%he corrpound of Preparation 37 (5 g, 12. 9%?98%§%dr ous
pot assi um carbonate (5.4 g, 39.1 mmol ) and anhydrous di net hyl sul f oxi de (50
m ), under nitrogen, at roomtenperature. After 24 hours, the reaction

m xture was partitioned between ether and water, then the organic phase
washed with water, dried (MySO4) and ~o evaporated under reduced pressure.
The residue was purlfled b;r flash chrgg‘atography) using an el ution

gradi ent of ether:pentane (40:60 to 10070 foll owed by crystallisation
from di i sgglicops(CoeIer. SBstW?anHD {heH)i 31104 a,qmoslrsa(m:zﬁ)gs 2@7% as a
colourless solid, mp. C. Found: C ,49.00; H/5.33; N,3

CH22Br |\|04(9rsé&rl)4764(t;1h!9 45 (M, 4H337.68 (B1.46)% 8(CDhCl 3): 1.67 ~5 (s 6H))

240(s 0 H, 3.80 (s,3H), 4.08 (m2H), 6.00
(brs, 1 H)Fmﬂ%ﬁﬁﬁé‘%PQV) 33910%*? , 7.49 (d,1 H). PREPARATION 41 hl 20,
yl sul oponvl 3acetate To a sol ution of the title conpound of Preparation 37

(776 ng, 2 nmmol) in degassed 1, 2-di met hoxyethane (20 nl) was added

3- et hoxyphenyl boronic acid (430 EBE&&EAM_)& cesiumfluoride (790 ng) 5.2
mol ), tri- otolyfphosphlne(6 0 .
tris(dibenzylideneace BRI pl ), then the

eactton T X ug ool et ook el (7 i ROt dgdgen. The

resul ting mxturé was a to room , tenper

wi th di chboy sfiftéd)abkition &f Wasiopsbbiphénylqt ¢17. g T$0?n1?ﬁt§l§im ﬁnw@aswas dried @
y

(MgS04) and evaporated under reduced pressure, then the residue purifie
f | ash1eh rtetrahugmay (5osnlmg1r¢defmltwgﬁ@.t at-about s50°C, whilst epsuring that the

99| 29667 - PC 1'/ EP98/ 0664 db tall t f
di1 Sons ogpRCEH Empeistuerws KeRbbeiw H08C, AikTA Husthe! 3 fodrpaisaydtion of ™

col our| esf ogflych ofdioeding G0 458 ol Sy Wratichohfan G812 N0
2. 70 (m 2h)),was &8ddd aP$igh 3.r8t2 that $é reattidl temperature was maintained
below 40°C. The cooling bath was then removed and, after a further 1 hour,

15 the reaction mixture was partitioned between dichloromethane (400 ml) and
brine (200 ml). The organic phase was separated, washed with water, dried
(MgS0,) and evaporated under reduced pressure, then the residue crystallised
from ethyl acetate to provide the title compound (13.9 g) as a colourless solid.
5(DMSOg): 1.80 (d,2H), 2.52 (m,2H), 3.24 (m,4H), 4.33 (d,2H), 7.28-7.75
20 (m,14H), 11.30 (brs, 1H). G

PREPARATION 4

A solution of the title compound of Preparation 3 (13.8 g, 40.2 mmol) and
25 p-toluenesulphonic acid (15.3 g, 80.4 mmol) in toluene (100 mi) was heated
under reflux in a Dean-Stark apparatus until water removal was complete (ca. 2
hours), then allowed to cool and diluted with water (200 ml). The resulting

mixture was basified with concentrated aqueous ammonia solution and
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(s,2H), 4.10 (m4H), 6.08 (brs,1H), 6.84-6.93 (m3H), 7.20-7.37 (méllj)
LRMS (Thernospray): 447 (M-NH4) +. PREPARATI ON 42 10 4- Brono- 2- ~~net hoxvbi oh
n-Anyl nitrite (8.1 m, 60 mol) was slowy added to a stirred m xture of
4- br onp- 2WRIRI/ani | i ne (J. Med. Chem, 1989, 32, 1936; 8.1 F§T/ERISMEASP) and
benzene (175 m), under nitrogen, at about 50C. Wien the addition was
conplete, the reaction m xture was heated under reflux for about 3 hours,
then 5 allowed to cool to roomtenperature and evaporated under reduced
pressure. The residue was azeotroped with tetrahydrofuran, then with ethyl
acetate) and purled by flash chromato phy, using an elution gradient of
hexane: et hyl acetate (100:0 to 95:5) ™ give the title conpound (1.66 g) as

| our| ' : 7 14
(s 2y, PR ity dRyflorpriethal (HL00 0, sherf o SorPlnepifad ot |
4- hydr OXXWSGJ)Wyevaﬂmfatédabm!eﬁ‘educm pmsmé{owmwhetMIe%&nbwn@I ut i on
of n-butyllithiumin hexane mml ) was _added 25 over about 10

m nutes 308 gras ae@ﬁwwmtars@“éf Sf%@%bt RO UMdtng: 7(9‘ (p2dhadet8 on 42 (2.6

Prsc. £t SRS RR e AR AT S8 WML Y1 U o per ne-1

carboxylate (~2.2 g) 11 mmol) in anhydrous tetrahydrofuran (10 m) was
added L4 ~~;~wL~12 W 99! 79667 -76 PCT/ EP98/ 06640 at such a rate that
the reaction tenperature was maiPREPARATHOM® - 60C. The reaction mxture

was stirred at about -75C foL éghl ouru Ithelﬂ Sl omg warmed to room
tenperature and quenched wi t+ t ' ride solution. The 5
or gani ¢ phase '

ABres AR @%tﬂ@ﬁﬁ@@gmpbtl?&’%f@regﬂfdfti%ﬂtiM;J@? ’%y ¢l ash

evapor at ed under reduced pressure I catio the'resi due

chr omed ogvnmbt)yammmgnhﬁ:xame ¢t by62 awadh pal(aﬁnﬂm)hwﬁo:abaam carpoal(800 t he
title corrpound (3 a col ourl ess sem -sol id. CDC13 50 (s, 9H),
1.78 (m Png) and UE“('WMN?O ) svas(hgateg ungeprefiux forg.5 og@.@%ipwﬂp to7.09 (d, 1

PREPZR%‘?’F&%' éﬁd ﬁgg'ﬁ?hﬁé&? fo%ﬁeny p ny?t%gld@%l%d*'écféfésgm %%grtp?di ne
residue partitioned between 2M aqueous sodium hydroxide solution and
dichioromethane. The organic phase was separated and combined with

15 dichioromethane extracts (3 x 100 ml) of the aqueous phase, then the
combined dichloromethane solutions dried (MgSO,) and evaporated under
pressure to afford the title compound (3.5 g) as an off-white solid, m.p. 104-
107°C. 8(CDCls): 1.50 (brs,1H), 1.63 (m,2H), 1.83 (m,2H), 2.62 (m,1H), 2.75
(m,2H), 3.19 (d,2H), 7.25 (m,3H), 7.40 (m,2H), 7.53 (m,4H).

20

PREPARATION 6

Obtained as a colourless solid (60%), m.p. 142-144°C, from 4-bromo-2-
methylbiphenyl (J.Amer.Chem.Soc., 1926, 48, 1372) and t-butyl 4-oxopiperidin-
25 1-carboxylate, using the procedure of Preparation 1. 8(CDCl;): 1.48 (s,9H),
1.78 (m,2H), 2.04 (m,2H), 2.30 (s,3H), 3.28 (m,2H), 4.05 (m,2H), 7.20-7.42 ‘
(m,8H). '
LRMS (Thermospray): 468 (M+H)".

o
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Trifluoroacetic acid (20 m) was added to a stirred solution of the[tltl 2
15 conpound of Preparation 43 (3.4 g, 11.9 mmol) in dichloronmethane (20 m)

roomtenEerature After a further 72 hours, the reaction_nm xture was
evapor at edVOd21%%f educed pressure and the residue basified BFTVEPBAMBMueous
sodi um hydroxi de solution. The resulting m xture was extracted with
di chl oronet hane) then the conbi ned extracts washed with water, dried 20
(MgS04) and evaporated under reduced pressure to provide the title conpound
(2.?79 g) as a pale yellow viscous oil. 8(CDC13): 1.73 (s,1 H, 2.51 (m2H),
3.14 (t,2H), 3.57 (m2H), 3.83 (s,3H))_5€_. 19 (s,1 H, 7.01 (s,1 H) 7.05
(d,2H), 7.27-7.37 (m2H), 7.40 (t,2H), "7.52 (d, 2H). LRVMS (Thernospray):
266 (MrH}+. 2s v Ir sufphonpl], pPRERARNTIONEI s(trimethylsilyl)acetam de
(1.0 mM) 4.4 mol) was added dropvmse r 14 .,;d c~. .2 WD 99/ 79667 -n
PCT/ EP98/ 06640 t o &SIV -4=phenyinhenyl)-112:3 G-tetmbydrgpwiidinesf Preparation

Cammer ature, 7@9%5%%%9%?%%@ oy o te Pt comBhlindiof et or 1
hour) Bhepae}a?é’ﬁdﬁ BOUSlﬁ tﬁ@‘dﬂd&e&:r@*ﬁf@r@ﬁ&iﬂi&ﬂ@'mekfuﬁléaé\iggﬂ{ .8 mmol )’

in tetrahy uran was added. The resulting m $ stirred at
room t enp2.28t(s/3¢){ Qr503(m12H).135!4h(cbm-§ 3157 (nin2H)s@I18r (rs di H)g Te2047 .420di um

bi car bonate solution (50 m) added. The m xture was extracted with

di chl or oné®8ie (3 x 100 m)) then the conmbined extracts dried (MyS04) and
evapor at e d sure. The residue ~ o was purified by flash
chr omat ogﬁg%&{ u(;ﬁ ?%@d@ﬁ'gft)net hane as Eluant, to furnish the title
conmpound (1.0 g) as a pale yellow solid solid) mp. 92-95C. Found: C, 62. 24;
H, 5.70; N, 3.42. C2~H23NGbS requires C, 62.82; H 5.77; N, 3.49% 8(CDd 3):
2.73 (i 2H), 3.67 (t 2H) 384 (E.E\EBABAIEMQ& 3H)) 4.06 (s 2H) 4.08
(m2H, 6.] : 77 ,15744
(t 2H) 7. B 0- \
4-(3-fluoro-4 car, te 20 Obtai ned
as a col OUI’|€S§Q§I HP 9%%{{ ;grr'rg4 roﬁr{r%“)ga uor(cl)ﬁ?‘éﬁe%ydq la‘t but yl

4- oxopi pedichlioraméthame(@ml) avas added drapgwise to @estisres sdluﬁbmpatlw fitten 43.

compound of Preparation 2 (470 mg, 2 mmol) and 1,8-diazabicycio

15 [5.4.0Jundec-7-ene (0.3 ml, 2 mmol) in dichloromethane (8 ml) at about 0°C, the
cooling bath removed and the reaction mixture stirred at room temperature for 4
hours, then diluted with dichloromethane. The resuiting mixture was washed
with 0.1 M hydrochloric acid, dried (MgSO,) and evaporated under reduced
pressure. The residue was purified by flash chromatography, using

20 dichloromethane as eluant, followed by crystallisation from diisopropy! ether, to O

give the title compound (250 mg) as a colourless solid, m.p. 182-183°C.
Found: C,64.32; H,5.59; N,3.77. C,oH,{NO,S requires C,64.66; H,5.70;
N,3.77%. &(CDCl,): 2.66 (m,2H), 3.62 (t,2H), 3.78 (s,3H), 3.99 (s,2H), 4.08
(m,2H), 6.08 (brs, 1H), 7.32 (m,1H), 7.38-7.44 (m,4H), 7.53-7.60 (m,4H).

25 LRMS (APCI): 372 (M+H)".



S(CDC13): ): 1.50 (s,9H), 1.78 (m2H), 2.03 (m2H), 3.26 (t,2H)) 4.D% V) 202
(m2H), 7.27-7.51 (m®6H), 7.57 (d, 2H). 25 PREPARATI ON 47

4- ~( 3- Fl uor o-4-1 Zzhen~~y henyrl)~-1.2.3.6-tetral ~, yrdroQyrridi ne Cbtained as

a col our| ¥X9%29667d (90%, mp. 79-82C, fromthe title conpROTERI/I06640
Preparation 46 and trifluoroacetic acid, using the procedure of ~l ~~

~~'"r Lv ii WD 99r19667 -78 PCT/ EP98/ 06640 Preparation 44. 8(CDCl 3): 1.85
(s,1 H, 2.49 (m2H), 3.13 (t,2H), 3.58 (m2H)) 6.24 (brs, 1 H, 7.12-7.27
{m2H), 7.35-7.52 (m4H), 7.59 (d,2H). LRVS (Thernospray): 253 (M+. 5
PREPARATI ON 48 | ethylil 2-~;J33-fluoro-4d~henyl ~

heny~, | -1.2. 3. 6-tetrahpi d~ooyridin-1 &8tai ned as a col ourl ess solid (38%,

fromthe title conpound of ~ o m%m and rmnet hyl
chl or osul phunyfacetate, using t f Pr epar ation 45 8( DvB(Qds) :
2.60 (m2H), ) ) 6.33
(brs,1 H), 7. m : 15
PREPARATI ON 49 Met hyl ﬂs_ulgh_qnxllag_e_tate

2- (~3--met hox~=phen yphen~~ - g ﬁé; Mr g | odonet hane (0.2
m, 354 ml)q[béé'"édééoa €8 %'?FFFP & (A% m 1253 -t emdBaidiend of

P t t 0. 56
g 11 reSpoind ¥ Hcharetioh "ERukn ?‘“EF%*ﬂéﬁﬁ*%ﬁ%&@?ﬁ%e%@ﬁﬁ@L 8 eact ! on

m xt ure gidcedare of Praparation@er Béund: C85.aB0H!6.08; N@I5S. CLhE, NG 8 ting
m xture was partitioned between ethyl acetate and wat er then the organic

phase wakEesiresiG 6543 &1.6.Q:iN3- 63 sHEDSK): &2 (5.aHLR 68dmr.2H 264

B ool 3) (W 2Pge 4 &éﬁf@% S 2Rt S n g e BBl R 08 2y bl (<3

4.14 5,1 7.03 (d, 2 7.27-7.37 (m 2
7.42 1??}%%”8??54 (d, 2 ) 38I£flgm?¥?1érnols_i)pray): 4%0 (mH) +. (m 2,

PREPARATION 10

Obtained as a colouriess solid (27%), m.p. 169-170°C, from the title
15 compound of Preparation 5 and methyl chiorosulphonylacetate, using the
procedure of Preparation 8. Found: C,63.99; H,6.18; N,3.69. C,oH»3NO,S
requires C,64.32; H, 6.21; N,3.75. 8(CDCl,): 1.83 (m,2H), 1.95 (m,2H), 2.68
(m,1H), 3.00 (t,2H), 3.80 (s,3H), 3.95 (s,2H), 3.97 (m,2H), 7.20-7.35 (m,3H),
7.40 (t,2H), 7.50-7.60 (m,4H).
20

Obtained as a colourless solid (20%), m.p. 93-84°C, from 4-phenyl-
1,2,3,6-tetrahydropyridine and methyl chlorosulphonylacetate, using the
25 procedure of Preparation 8. Found: C,56.86; H,5.79; N,4.76, C,,H;NO,S
requires C,56.93; H,5.80; N,4.74%. §(CDCly): 2.62 (m,2H), 3.60 (t,2H), 3.78
(s,3H), 3.99 (:s,2H), 4.05 (m,2H), 6.00 (brs,1H), 7.22-7.35 (m,5H).
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.o~ u. ~1lr 4~~~ 1t~ .2 W 99!19667 PCT/ EP98106640 -79 JAREPARZA%LIi‘d\II 2
[ (~ Met hoxy- 4- phenyl phenyl )-1. 2. 3. 6-t et rahyrdrooyri di n- 1- yrlsulohonyl]l-
5 1 M Agque wpegthum hydroxide solution (1.2 m, 1.2 rrm)l) @éi%%o a
stirred solution of the title conpound of Preparatlon 49 (2
mml) in nmethanol (5 m). The resulting solution was heated at 50Cfor
about 2 hours, then allowed to cool to roomtenperature and poured into
ethyl acetate. This m xture was washed with 2M hydrochloric acid, then the
organi ¢ phase ~o dried (MJS&4) and evaporated under reduced pressure to
give the title conpound (210 ng) as a e yellow, sem- solid. 8(CDC 3):
1.69 (s,6H), 2.67 (m2H), 3.64 (t,2H), 3.83 (s,3H), 4.17 (m2H), 6.08 (s,1
H, 6.97 (s,1 H, 7.03 (d,2H, 7P_EEEAB§]]_QN;@) 7.40 (t,2H}) 7.53 (d,2H).
LRVS (Thernospray): 433 (M+NH4)+ { thoxvr~hen rldi azoni um
tetrafl uoroborate A SO&UNLSRAGIISY . xpellk J. Med. Chem ,

1989, 32, 1936 dded
over about 1 h(?l?rglpgd%o %gpgbn ﬁdlﬂlgr(lgg%j ﬁ'ﬁS‘er ?HB?ZCT(?@% 4;1?2 \rAn/aiﬂS)I;i at(:a
- 15C. Ehef:h@ﬁwbrpeﬁau@ém hﬁéthmlatasrulmbrmacela@ ﬁQhPQhélﬁroéedﬂrB%fes and

then a solution of t-butyl nitrite (1 106 nmo i n anhydrous ether

(ﬁoo n ) Weeparatien 8s|foaund: ﬁeﬁﬁ)ﬂﬁgl'ltﬁ}éhNt%%aICﬁ'd &tﬁ@lmaﬁ@.ﬁﬁg %50

T

at f{&?ﬁi@@sﬂ}l KAt S blhnd &Zefagné’iﬁei‘y?sfna%ﬁ B0 @48 oci p:t 5 ate
The 111 e ML SBONs Hp LR IE A S0 RSG50 (s, 31 7 58

(d 1H) 7.80 (s,1H), 8.16 (d,1H). LRM5S (Thernospray): 301 (M +. 2 4 . =
i ~., ~ i WD 99J29667 -80 PCI/EP98/06640 j)
4 (3 E‘0 10 t hoxy~henyl y- 3- rret hoxyrbﬁamnhydrous 1, 4-di oxan (80
m ) - was addedtoam L . atlon 51 (8.0 g,
26. 6 nmol ), 3-ethoxyptreny -
Obtained as an amorphous solid (24%) from 4-benzyipiperidine and

methyl chlorosulphonylacetate, using the procedure of Preparation 8, but with
an elution gradient of dichioromethane:methanol (100:0 to 95:5) for the

15 chromatographic purification step. 8(CDCly): 1.30 (m,2H), 1.62 (m,1H), 1.70
(m,2H), 2.54 (d,2H), 2.78 (t,2H), 3.73 (s,3H), 3.76 (m,2H), 3.88 (s,2H), 7.08
(d,2H), 7.17 (t,1H), 7.24 (m,2H).
LRMS (APCI): 312 (M+H)".

20 PREPARATION 14 )

-[4-(4- - = r idin-1- -

60% Sodium hydride in a mineral oil dispersion (21 mg, 0.53 mmol) was
added to a stirred solution of the title compound of Preparation 8 (180 mg, 0.48
25 mmol) in a mixture of anhydrous tetrahydrofuran (1 ml) and anhydrous
dimethylformamide (1 ml), under nitrogen, at room temperature. After 30

minutes, allyl bromide (0.05 ml, 0.53 mmol) was added and stirring-continued



. an
g, 31.9 mmol ) and palladiun(ll) acetate (0.35 g, 1.3 mmmol) and the !e‘hdt’i'orf"z
m xture stirred at roomtenperature for about 16 hours. The resulting

m xture was diluted with water (100 m) and ether (100 m), filtered and

the filtr3MQ99896¢7acted with ether (2 x 100 nl). The conbi nPETERPAHE ver e
dried (MgS04) o and then evaporated under reduced pressure. Purification of
the re~idue by flash chromatography) using pentane:ether (20:1 ) as eluant,
provided the title conpound (6.9 g) as a colourless oil. 8(CDCl3): 1.45
(t,3H), 3.83 (s 3H), 4.10 (q,2H), 6.89 (d,1 H, 7.06 (d,2H), 7.10-7.24
(m3H), 7.27-7.38 (m1 H). LRV (APCl); 308 (M+tH)+. 15

t-t-Buhrl 4-j 4- (3 et hoxr, ~r ~h~n yrf)-?—srerthovahg | ~, yrdro y~~i peridine-1

cbt ai neds &Saggﬁ%rgy{,&gufy i, R il i8S pRiloRERtdeah Ay

Preparation OXOpI peri | ne- 1- caf boxyt at usi ng

procedur acetaté’anaeaweﬁus c@ahaﬁfé B0EERYpH 7). 4’1Fhétor§#hlc pha&@ was9oH), 1.79
(m2H), 2.03 (m2H), (t 2H),383és 3H) 4H), 6.86 (d, 1 H),
7.08 (m separ: ed,gw@gheqw wateg,ldr(qﬁ g Qmugqler reduced

bt i optasd %%%"ﬁb? TaRay 3%@%‘%8)/‘{’“( éﬁgq%%SY'?%hﬁ e @Eﬁ&ﬂﬁd of
O .
P eI ) pcstes R 31000, B s S

ét 1gl—l) ] 3. ml(mmkﬁ)lélﬁg?(sltﬂ—!l 4. Qmédd 3H84.12 (arpH),30.86-§.22 CGIH),.?.?H);,lS'JM( g 2H) e
(rher oo b e toh. 7 Sbial 4 730 tmlBo, 7.80 B0 - 73T (M2,
2-f4-[ 4~ éRﬁ@?ﬁ(P‘%lfeﬁ"H %Mgl-g‘?t hoxyphenyt]-1.2.3.6-tetrahydroy ridin-1

bt ai ned as a'yell'ow se d (22%, fromthe title conpound of 1 o
Prepampati on 54 and net hyl chl orosuphon~rl acetate, using the procedure of

Preparation 45. S(CDC13): 1.43 (t,3 2.69 (m2H), 3.65 (t 2H), 3.81
(s,3H), 3.84 (s, 3H) 4.04 (s,ZFéBEElRﬂAm 6. 10 (brs H, 6.87 (d,1
: : 1 3], LR )

H) 6.96 {

(Thennospr &y ‘ ‘ g

2-~(4-(4-13-et hoxyohenyl ) hhenyl ]- tetrahvdroprridin-1 To a solution
of the title conpound of Preparation 250 mg, 0.7 mml) in 1,220
di rret hoxyet hadb Aguebiis sadium bydraxida solutipméhimbrichimmeal ivas addeditn 1.0

0. 07 %8%%%&?&%1 wlariphitieoe Sempavad Sk Erdparatinh e bhime ol JegFistban.
mol ), {hr 8 nhilfr %%ffétka{yc{zbfﬂraﬁfswaﬁ@m&ﬂgﬁguvggl gwe 2R0Hin 4 hours

under nitrogen. The re ng mxture was a cool tor

t enper at soletioh s heatetest 50°Chfo?3 gy thenevaiberated umalneddm:ém sat ur at ed
aqueous sodi um bi carbonat e sol uti on. The organi c phase was dried (MyS04)
and evapBfessute anddhe residue @igralved inavatere T hishaqueaisgspiution Wasat ed wit h

fiexane- S&Q‘?‘redt@m‘; %r%ésgl]tréte% t%ydtréghlonc acid and the resulting emulsion

20 extracted with ethyl acetate. The combined extracts were dried (MgSO,) and
evaporated under reduced pressure, then the residue purified by flash
chromatography, using an elution gradient of ethyl acetate:methanol:glacial
acetic acid (100:0:0 to 97:3:0 to 96:3:1), followed by trituration with hexane, to
provide the title compound (80 mg) as a colouriess, amorphous solid. §(CDCly):

25 2.60-2.87 (m,4H), 3.60-3.72 (m,2H), 4.05 (dd,1H), 4.12 (s,2H), 5.10-5.23
(m,2H), 5.79 (m,1H), 6.06 (brs,1H), 7.30-7.43 (m,5H), 7.50-7.60 (m,4H).
LRMS (Thermospray): 415 (M+NH,)".



Il'\

f 11~ 14~, ~~c W 99179669 -82 PCT/ EP98/06ti 40 conpound (Zzlh'mj:j) “‘
as a pale yellow solid, mp. 120-122C. Found: C, 64.25; H, 6.01; N, 2.99.
C~H25N05S C 63.60; H 6.06; N, 3.37% 8(Dvs(ds): 2.62
(m 2H) , ‘%%J‘ﬁo) 3.71 (s,3H), 3.98 (d,2H), 4.10 (q. 2m%§,§2’?‘8

6.27 (brs,1 H, 6.91 (d,1 H, 7.18 (s,1 H, 7.22 (d,1 H), 7.36 (t,1 H,
7.52 (d,2H), 7.66 (d,2H). LRVMS (Thernospray): 433 (MtNH4) +. PREPARAT] ON 57
4- Br ono- 2- net hyr| ~~~r | di azoni um t et rayoroborate Cbtained as a yellow solid
(93%) from4-brono-2-nmethylaniline and t butyl nitrite, using the
procedure of Preparation 51. 8(CD3CN) -627- 70 (s,3H), 7.93 (d,1H)) 8.04

(s, 1H) 8.50 (d,1H). ~5 PREPARATI ON 58 4-( 3- Met hoxv~

enyy- 3- met hyl br onrbbenzene bt ai RRERARATION:16el | ow oil (25%, fromthe
title conpound of Preparation 57 and 3- rret hox phenyl borom c acid, using the
procedure of [A-(Smethviddaphs : Ji0-16. 79-6. 94

(m3H), 7.09 20 (s:1H), 7.33 (d 1L " TRt 43(s 1H) . 25 Obtained
as a colourless oil (63%, fr’g‘%ﬂkﬁ@%d of Preparation 58 and
t-butysd 4- oxopDpgiined aealsdnar(aw?lfaé:ﬁ,the%maq:m Sﬁré’tf rPo @y ati on
43. 8(CDCI3): 1.50 (s,9H), 1 (m 2H), 0 (s,3H), 3.27

(t, 2H) :altbe(ca:msel) usingdbe mczee)qre @f eparation) 14, ebtmwbcﬂamh) 7.26 (m . 1
. c%rommograpl‘:’y, émbl%)ymg an elu lon grgdlentn??\%(%é ethy? acg{w;e (100:0

to 80:2)), as the purification step. 8(CDCl): 2.30 (s,3H), 2.68 (m,2H), 2.85

(m,2H), 3.56 (m,1H), 3.70 (m,1H), 3.80 (s,3H), 4.03 (dd,1H), 4.10 (m,2H), 5.10-
10 5.22 (m,2H), 5.73 (m,1H), 6.06 (brs,1H), 7.20-7.45 (m,8H). Q

LRMS (Thermospray): 426 (M+H)".

- - - - -1-yi-
15 visulphonvijpent-4-enoic acid
Obtained as an amorphous solid (46%) from the title compound of
Preparation 16, using the procedure of Preparation 15. 3(CDCl,): 2.30 (s,3H),
2.66 (m,2H), 2.87 (m,2H), 3.60 (m,1H), 3.70 (m,1H), 4.03 (dd,1H), 4.12 (m,2H),
5.13-5.256 (m,2H), 6.78 (m,1H), 6.04 (brs,1H), 7.20-7.43 (m,8H).

20 LRMS (Thermospray): 368 (M+H-CO,)". )
PREPARATION 18
visulphonyllpentanoate
25 Obtained as a colourless solid (65%), m.p. 146-148°C, from the title

compound of Preparation 8 and 1-bromo-3-phenylipropane, using the procedure
of Preparation 14. 3(CDCl;): 1.70 (m,2H), 2.15 (m,2H), 2.64 (m,4H), 3.52
(m,1H), 3.63 (m,1H), 3.79 (s,3H), 3.98 (dd,1H), 4.06 (m,2H), 6.05 (m,1H), 7.10-
7.50 (m,10H), 7.60 (m,4H).

30 LRMS (Thermospray): 490 (M+H)".

i



YA L
w~ 2 4 ("""~ L~ .2 WD 99129667 PCT/ EP98/ 06640 - 83 EREPARATI ON 60 2h MY E
4-f ~3- Met hoxy~yl ~- 3- net hyphen_yl ]-1. 2. 3. 6-tetrahydroRyri dine Gbtai ned as a
pal e yell ow sem -solid (93%, fromthe title conpound of s Preparation 59
and trifl WYE8EFi c acid, using the procedure of Preparati BRTEFISPEEDC] 3) ,
2.30 (s,3H), 2.42 (s,2H), 3.15 (t,2H), 3.57 (s,2H)) 3.83 (s,3H), 6.18

(brs, 1 H, 6.90 (m3H), 7.16-7.36 (m 4H). LRMS (Thernospray): 280 (MtH)+.

0 PREPARATION 61 h - 4- | -1 A solution of nethyl chlorosul phonyl acetate
(0.65 g, 3.7 mmol) in dichloronethane (10 M) was added dropwi se to a
stirred solution of the title s corrpg_égd of Preparation 60 (0.92 g, 3.3
nmol ) and 1, 8-di azabicyclo [5.4.0]un ~7-ene (0.76 g, 4.9 mol) in

di chl oronet hane (20 m) at abouEM!Q@ﬂg’r ng bath renoved and the
reaction m xture stlrred at room errpera ure for 4 hours, then diluted with
di chl or onet hane. 0 00 bheny wh2, 3646t A 4 hydrochl oric
acid, dried (MySO4) and evapor a d u der 20 red ced pressure then the
residue purified by flash chhﬁ@m&mﬂdl chl or onet hane as el uant,

to affordthe ot | 4 83- 85C.
E(coas) 2, 380t SEAfTEIHERe 1 Bipelal debgH (et 34 fimBhRead”’ 35
4.03 (s, amdeoa%wadzwuu& BPtHedtithe &bﬁ\poﬁn&%P&}é’ﬁaﬁa&UhB B4 (m 4h).

2s LRMS (Thernospray): 416 (MH) + 4 ~ ~ ~'¢c~Z V\OSQI 29667 _$4
PCT/ EPOSIO8S( a ntiwture of @nhuﬁfqmtemahwdrcﬁu@rsm rmbland anhydronexane, 28 mmol )

L e
o i agt)ut F‘rﬁ@gggf@r%w L@IEHesulSTRSH=E (220 Ry, 0["‘27'&992 Vﬁ?aﬂ'%é& ghﬁ) was stirre

our, then trinethylborate (4 added
dr opwios estirsiggicontihuéd tforl@é.mrnnj 20 bours, therathe respiiingt mbdutzelvasy - 60C. The

reaction mxture was stirr ~ 0 at -70Cf3'r,h@30 mnutes t hen sl ow

al l owad PartiiaRad betweshet tatg and wateny JheaAURquUS RRase Was asidiied t he

m xt ure e i ned
oxt  act s\ A ANbHVBcEpi Ao il REHES Wt CuibriofomEuiink (S0 M cTBR.ca i«
et her (58orfibinedtdirctd Wer@ driedt(MyS®g) and svdpdratetlendesr @@dwm hydr oxi de
solution (2 x 30 m) and the aqueous phase ~ 5 acidified with 2M

hydr ochl pressutg; itien theresiciue puriied Ryfiasbrahsematpgrapby nitging The
15 dichloromethane:methanol:glacial acetic acid (89:10:1) as eluant, to furnish the

title compound (60 mg) as a pale yellow, amorphous solid. §(CDCl,): 1.70
(s,6H), 2.63 (m,2H), 3.67 (m,2H), 4.17 (m,2H), 6.08 (brs,1H), 7.25-7.70 (m,9H).

20 11-[4-(3- - - . idin-1-

60% Sodium hydride in a mineral oil dispersion (43 mg, 1.07 mmol) was

added to a stirred solution of the title compound of Preparation 9 (380 mg, 0.99
mmol) in anhydrous dimethyiformamide (5 ml), under nitrogen, at room

25 temperature. After 30 minutes, 1,4-diiodobutane (0.14 ml, 1.06 mmol) was
added and stirring continued for 18 hours, then more 60% sodium hydride
dispersion (43 mg, 1.07 mmol) was added and stirring continued for:a further 4
hours. The resulting mixture was partitioned between ethyl acetate and water,
then the organic phase separated, washed with water, dried (MgSO,) and

30 evaporated under reduced pressure. The residue was purified by flash

chromatography, using hexane:ethy! acetate (9:1) as eluant, to afford the title



/R B
conbi ned extracts were dried (MyS04) and evaporated under reduced pressure
to give the title conpound as a white solid (0.9 g, 24%. 8(DVMs(ds): 1.17
(t, 3H}, ) 7.22 (t,2H, 7.57 (t,1H), 7.61 (s, 1H), s, 2H). 20
PREPARAT] 0%669%89&;2 sutr~ho _nlr~}~ cetate Obtained as a yel T%%’%g%q(f?ﬁa“’( 75%
mp. 58-60C) fromthe title conmpounds of Preparation 62 and Preparation 37,
using the procedure of 25 Preparation 41. S(CDClI3): 1.27 {t,3H), 2.50
(s,3H), 2.68 (m4H), 3.64 (t,2H)) 3.82 (s,3H), 4.03 (s,2H)) 4.10 (s, 2H,
6.08 (brs,1 H, 7.14-7.37 (m7H). LRVS (Thernospray): 431 (MtNH4) +. 4
~'.; ~~ ¢~ 2 WD 99R9667 -85 PCT/ EP98/ 06640 M-hv~, | 4-~(4-Q4_(3-net hoxvl
henyl -3-nethvll henyl)-1.2.3.6-tetrah I’OOVI’IdIn 1 s Obtained as a gl assy
solid (20%mgduma (3@ rhy} beawm@wub&fso%emcm 1664andz+b 3.8g i odoet hyl
et her, using the procedure of Preparation 39 é ] 3 2. 20 2.34 (m5H),
2.45 (m 2Kn,2H), @728 (s.3H), 2.37481,2H), 252 (31,2H),(6 Iém,,zm.@@q ¢,24), 3.80 89

Efnﬁﬂ)') &Sﬁﬁ@g& %ﬁﬁaéﬂ}&éﬁ‘d%@ P20'P43 (h gy, © 91 (m3H), 7.237.36
4- (4~~3 X1 ﬁﬁgsgcp&% ngg@x“qlp.gn~~~ -1.2.3.6-tetrah rodyridin-1

yl sul ohony -carboxv(ic acid ~5 otained as a pale yell ow
solid (93%9, mp. 180-190C, fromthe title conpound of Preparation 64,

usi ng the procedure of Preparation 50. S 13): 2.20-2.33 (mSH)) 2.43
(m2H), 2.65 (m2H), 3.43 (t, ZFD—WW 13.82 (s, 3H) 4.04 (m2H),
4.14 (m2H), 6.04 (bbs, S B8 iR A1 B R4 R | .PREPARATI ON
66 A stirred m x (315 ng, 0.65
nmol ), amoni um format e (RAHiH 3 xpid b |um on carbon (50 25
ng) and methanol (5 m) was heat ed under reflux tor 1. 5 hours, then allowd

to codlo and fi Qbjaised amha splid Kﬁé%é fmtr@/htﬂmgmeund@éﬁemw A essure’
ri ed (voaning B retetiB R eRatRn Bt el Bifon FRERRAE sl due.
crystal | i agdane:ethyl acetate (75:25 to 0:100) for the chromatographic punﬂcatxon step.
5(CDCly): 1.65 (m,2H), 1.88 (m,2H), 2.27 (s,3H), 2.39 (m,2H), 2.50 (m,2H),
2.63 (m,2H), 3.64 (1,2H), 4.12 (m,2H), 6.03 (brs,1H), 7.20-7.43 (m,8H).
15 LRMS (Thermospray): 426 (M+H)".

visuiphonyllbutanoate

20 This was conducted as for Preparation 19 and on the same molar scale, ";,_)

using the title compound of Preparation 8 and ethyl iodide. However, in this
case, no concomitant ester hydrolysis was apparent and therefore the required
product was isolated from the Qrganic phase during work-up and purified by
flash chromatography, using dichloromethane as eluant, to give the titie

25 compound (125 mg) as a white amorphous solid. §(CDCly): 1.04 (t,6H), 2.08-
2.26 (m,4H), 2.66 (m,2H), 3.60 (m,2H), 3.80 (s,3H), 4.10 (m,2H), 6.08 (brs,1H),
7.35 (m,1H); 7.43 (m,4H), 7.60 (m,4H).

iy



954 K'Y 90N
| ~~ ", A ~~2 i~ ~ ;i C- WO 99129667 -86 PCT/EP98I 06640 from rretﬁé*ngr“té“’z
yield the title conmpound (215 ng) as a white solid, mp. 137 139C.
8(CDCI3): 1.75-1.94 (m4H), 2.19 (d,1 H, 2.22 (d,1 H, 2.27 (s,3H), 2.43
(m2H), 2we9eRe61 H), 3.07 (t,2H), 3.32 (t,2H)) 3.83 (s, 3HPCTEPYH06640 3H) ,
3.96 . 5 (m2H), 4.00 (d,1 H), 4.02 (d,1 H) 6.87 (m3H) 7.08 (m2H), 7.19
(d, 1 H, 7.32 (m1 H. LRVS (APCl): 486 (MtH) +. PREPARATI ON 67
4-{4-[ ~3- Met hoxyphenyl ) - 3- net hyr | phen_y~j 2peri din-1
yr (sul phony#~~, y~Lqnpy~~n- 4- carboxyrlic acid Cbtained as a white solid
(84%) mp. 225-228C, fromthe title conpound of Preparation 66, using the
procedure of Preparation 50, but wi t *0®-ni xture of met hanol (5 mM) and
tetrahydrofuran (10 m) as sol VMM C, 63.04; H 6.59; N, 2.91.
C25H3~ NCES requires C, 63.40; H™ ©.00, N, 2-96% 8(Dwvs(Qds): 1.60 (m 2H),
1.80 (m 2H), 2lEfhs 4-(Athhenipien v 2 b droviidin-2-vishloR -H)) 3.05
(t,2H)) 3.20 , , 3. (s, 3H) ) , 3. , , 3.92 (d, 1H,
6.86 (m3H), 7.11 (m3H)) 7.31 (npPMiB00IQacido (brs, 1H). LRVB (APCl): 474
(M+. 20 Obtal as _a pale | Low. o] | .80 fr he title c nd of
Pr eparat i on Siwﬁgﬂuggﬂigﬂg%ﬁgﬂm’%% 836’@@?5’"1&;‘:%81?%? W%E@%& Cof 2s
Pr epar at LQfjirrad: ¢ : . i .36; H,
aar o BRSPSl e (e dompbiind of Prefeiof T2 2y Y. DZ oSl Veh
LRVB ( Thér a-migtupe af fetraiytirofratidd ml) andimethanob@mBPCTHEPESURBERH0 87
E Egﬁéﬁfﬂmq;m?e?yahg}%qgéqﬁ nggF reﬂu?c fgr)’ fBErtxJ‘u?é,Val owrre‘:"aI trclwoé(a/ol to room

temperature, acidified with 2M hydrochloric acid and extracted with

2

10 dichloromethane (3 x 20 ml). The combined extracts were dried (MgSQ,) and
evaporated under reduced pressure to yield the title compound (95 mg) as a
pale yellow, amorphous solid. 8(CDCly): 1.10 (t,6H), 2.10-2.28 (m,4H), 2.64
(m,2H), 3.65 (m,2H), 4.15 (m,2H), 6.08 (brs,1H), 7.35 (m,1H), 7.43 (m,4H), 7.58
(m,4H).

15

This was conducted essentially as for Preparation 14, using the title

20 compound of Preparation 8 and n-butyl iodide, but employing 1.0 mol.equiv. of
sodium hydride, 1-methyipyrrolidin-2-one as solvent and an alkylation reaction
time of 70 hours, to provide the title compound (78%) as a colourless solid, m.p.
162-154°C. Found: C, 67.09; H, 6.76; N, 3.22. C,,H,sNO,S requires C, 67.42;
H, 6.84; N, 3.28%. 8(CDCl;): 0.90 (t,3H), 1.30 (m,4H), 2.05 (m,1H), 2.156

25 (m,1H), 2.60-2.75 (m,2H), 3.55 (m,1H), 3.70 (m,1H), 3.80 (s,3H), 3.95 (dd,1H),
4.10 (m,2H), 6.08 (brs, 1H), 7.35 (m,1H), 7.43 (m,4H), 7.58 (m,4H).
LLRMS (Thermospray): 428 (M+H)". '



. Y I
S Ootained as a colourless oil (679, fromthe title conpound of L3V b
Preparation 68 and t-butyl 4-oxopiperidine-1-carboxyiate, using the

procedur e e aration 43. S(CDC13): 1.50 (s,9H)) 1.79 ( 2.06

(m 2H), ‘%’?{9 3.83 (s,6H), 4.06 (m2H), 6.88 (d, 1 H) fpm!;,‘}m 06640 3 1) |
7.14 (s, 1 H, 7. 32 (m2H). LRMS (Thernospray): 436 (M+Na)*. 10 PREPARATI ON
70 ~j 3- Met hoxv~3- et hoxy~pher n~l rahenyrlj-1.2. 3. 6-tetrahy~~gvridi ne A
stirred solution of the title conpound of Preparation 69 (6.7 g, 16.2 muol)
and p-tol uenesul phonic acid (6.17 g) 32.5 mmol) in toluene (70 M) was 15
heated under reflux in a Dean-Stark apgaratus until water renoval was
conplete (~. 4 hours), then allowed to cool and diluted with ethyl acetate
(100 nl). The resulting m xture PREPARAFONREN 1 M aqueous sodi um

hydr oxi de sol uti on (3 X 50 nTL then the organic phase dr| ed (I\/gSO4) and
evapor at ed un&en.erduce ihzisisl=l al (21011 2PV (ISl Mdl-(3.3 g) as
a yellow oil. 208(CDC13) 180(rsl 50(m2H) 314(t 2H) 3.57
(m2H), 3.84 (s,6H), 6.20 (brs,1 ﬁi}ﬁ‘a@ﬂ%‘%@ 1 H), 6.98-7.36 (m 6H. LRVS
(Ther npspray): 0 dRYi )
hen)rln?- 1.2.3. %@t&?é%@r%?déﬁérwrﬁy'?gvsdgﬁr&sgﬁwf\aselz‘ﬁa? }ew%ﬁ;éal ned as a
yel | ow searstized isalutibdoof, thémdmaompaurtd@ﬁe:(emoamh 24 (F.QQmag aﬁsmmrﬁel)and

00 65/ zo0p 7 mouReh drdaken 6 o red sielhaBh GE Mhs Jhe resihogmixture 5 o5, N,
3.11. C2 CDCl 3
311 (S3iksNgaty indd, (A s s, aftudBwitpaidngdhcidinaftkif( 001 3):
(m2H), GoHeehtrated hytirochiodid doid, theh thé peetipitate (cliéctell. ant 8ded dndeH) . A h-il)

(m2H), 7.32 (m2H). LRVB (Thermospray):. 449 (MrH)' . Pl REPARATI ON 7
A- - 410 vagcuum ta/fusnishitbe yitig compaiin grmg} as a colourless, crystalline solid,

m.p. 180-182°C. Found: C, 65.64; H, 6.42; N, 3.30. Cy3H;NO,S; 0.50 H,0
requires C, 65.38; H, 6.68; N, 3.32%. 8(DMSO): 0.83 (t,3H), 1.27 (m,4H),
1.81 (m,1H), 1.93 (m,1H), 2.58 (m,2H), 3.50 (m,2H), 4.00 (m,2H), 4.05 (dd,1H),
6.22 (brs, 1H), 7.33 (m,1H), 7.43 (m,2H), 7.52 (m,2H), 7.64 (m,4H), 13.30

15 (brs,1H).
LRMS (Thermospray): 387 (M+NH,-CO,)".

20

Obtained as a solid (79%), m.p. 149-1561°C after crystallisation from

diisopropyl! ether, from the title compound of Preparation 8 and 3-bromo-2-

methyiprop-1-ene, using the procedure of Preparation 14. §(CDCly): 1.77

(s,3H), 2.60-2.75 (m,3H), 2.80 (dd,1H), 3.57 (m,1H), 3.70 (m,1H), 3.78 (s,3H),
25 4.10 (m,2H), 4.18 (dd,1H), 4.75 (s,1H), 4.82 (s,1H), 6.10 (brs,1H), 7.35 (m,1H),

7.44 (m,4H), 7.60 (m,4H).

LRMS (Thermospray): 426 (M+H)".



24 ¥ N
ot ai ned as a colourless sem-solid (40%, fromthe title conpound of
Preparation 71 and i odonet hane) using the procedure of Preparation 49.

Found: C, 62.30; H, 6.29; N, 3.00. C24H2sNCeS requires C, 62.73; H) 6.36; N,
3.05% bMVDEYV®H67 1.68 (s,6H), 2.67 (m2H), 3.64 (t,2H), 3.BA/ERISBER40 3. 84 ~

5 (s, 3H, 3.8 (s,3H, 4.13 (m2H), 6.07 (brs,1 H, 6.88 (d) 1 H, 6.97

(s) 1 H, 7.02 (d,1 H, 7.13 (m2H), 7.31 (m2H). LRVS (Thennospray): 460
(MtH) +. PREPARATION 73 20 -4_ 1 nethvl ~Laanoate Cbtained as a col ourl ess
solid {80%, mp. 140-142C, fromthe title conpound of Preparation 72,

using the procedure of Preparation 66. Found: C 62.31; H 6.87; N 2 91.
C24H3~NGCsS requires C, 62.45; H, 6.7%®7N, 3.03% 25 S(CDCI3): 1.66 (s, 6H),
1.87 (m4H), 2.49 (m1 H, 3. O%éégégﬂwq_(s 6H), 3.84 (s,3H), 3.93
(m2H), 6.81 (s, 1H), 683 (d, 2 : 729(m2H) . LRMS
(Thennospr ay) :4_ffe ) 4 hheAvioh&&/iY 3@ S 0640 -89
PREPARATI ON 74
2- ~4- ( 3- Met hoxy, ~- net hoxr p~yisuipRoOny

comohind of FPBRINM PSR- °ﬂ{§§sﬁ§3@@4?rﬁmﬁﬂé%e%%ppi%r%mnaiheowéé' “Found:
o{ Cbc1 3/°oMP Uy 8! Brgprdfion 26 (D TRS ok GERUN B SrPrefacefin, 18, fiCey) & 5

3.82 (s, (s‘ﬁk@22¢5'51(3rH2H)623’_9 (ea 1H) 2090 (t‘doBms 18.800(m, THP B.70VAH),7- 27

(m2H). -~o (Therrms ray

Met hyl 24. 43[(ﬁ=ﬂ2ld) Mo&@(q!ﬂméhl) @Bﬁdsmi)vﬁtmgaﬂd). 6208 (st 73 dEh, ' in-1 ~

5Cbta| woil (29%, fromthe title conmpound of

Pr epar atfi gﬁ?%ﬂéﬁ?ggg‘aﬁhane usi ng the procedure of Preparation 49.

Foun 9 ce3At3~NG6S requires C, 63.40; H, 6.60; N,
& Fg%é @'he'ﬁ{loél%&? Hss%wﬁfﬂ Bt q

igrgoid n- 1- ~r | sul ~honvl1-2 5

2.96% 167(s 6H)) 2.66 (m2H), 3.63 (t,2H), 3.81
(s,3H)) 3.83 (s,3H) 4. 07 (q 2H), 4.13 (m2H)) 6.07 (brs,1 H), 6.87 (d,1
H, 6.96 (s,1 H, 20 7.02 (d,I , 7.31 (m2H). LRVS
(Thernospray): 474 (NH—l) 25 ol ourless sem -solid (83%
fromthe title ,gomp of 3 h y ) e Rrpsedere of

Preparati on 66. G 1T 2. 80, N VAR | Maon o1 I wvael o & NGsS requires
C, 63.14; H 6.99; Ne HPOp\Pidire dhdrvildenBlendaté 7 (s, 6H), 1.86
(m4H), 2.70 (m 1H), 3.09 (t,2H), 3.82 (s,6 )397so(m2H) 4.06 (q, 2H),
6.801%s, 1 H),60% Sodiumiydride ing@ mqaboﬁ dispergien 70 mg.FVES (el wasr ay) :

476 ( M@dded to a stirred solution of the title compound of Preparation 9 (600 mg, 1.56

mmol) in anhydrous dimethylformamide (5 ml), under nitrogen, at room

temperature. After 20 minutes, allyl bromide (0.145 ml, 1.72 mmol) was added
and stirring continued for 2 hours, then more 60% sodium hydride dispersion
20 (70 mg, 1.75 mmol) was added followed, after 20 minutes, by methyl iodide
(0.11 ml, 1.72 mmol). The reaction mixture was stirred for a further 20 hours,
then partitioned between ethyl acetate and water. The organic phase was
separated, dried (MgSQO,) and evaporated under reduced pressure, then the
residue purified by flash chromatography, using hexane:ethyl acetate (92.5:7.5)
25 as eluant, to afford the title compound (263 mg) as a colouriess gum. 3(CDCly):
1.62 (s,3H), 2.30 (s,3H), 2.59 (m,1H), 2.66 (m,2H), 3.14 (m,1H), 3.62 (m,2H), \
3.80 (s,3H), 4.10 (m,2H), 5.20 (m,2H), 5.62 (m,1H), 6.08 (brs,1H), 7.20-7.44
(m,8H). '
LRMS (Thermospray): 440 (M+H)".



~ ~~ ~i L~~2 WD 99129667 PC Tl EP98/ 06540 -90 PREPARATION 77 - 4- 445' !
btai ned as a colourless solid (95%, fromthe title conpound of

Prepar at i ing the procedure of Preparation 50. Fou

7.00; N, %g"?’”@m NO65 requires C, 62.45; H, 6.77: %5?%93’3'?%@13)
1.42 (t,3H), 1.70 (s,6H), 1.87 (m4H), 2.70 (m1 H), 3. 11 (t,2H)) 3.80
(s,3H}, 4.04 (m4H), 6.80 (s,1H)) 6.85 (d,2H}, 7.08 (m2H), 7.27 (m2H). to
LRVS (Thernospray): 479 (MtENHA)+. M1 4- 4- hi ' 15 Obtained as a
colourless foam (86%, fromthe title conmpound of Preparation 39 and

3- et hoxyphenyt boroni ¢ acid, using the-gg.ocedure of Preparation 41, but with
nmet hanol : di chl oronmet hane (1:99) as eluant. 8(CDCl13): 1.42 (t,3H), 2.22
(m2H), 2.28 (s, 3H) 2. 44 (d,2H)BBEEA8£ﬂ'dQN:&9 3.34 (dd,2H), 3. 60 (m2H),
3.90 (s,3H).,4.00 41 6. Q3 : 9 3k
7.20-7.36 (X : < Y e e mat

tho r~yl)-3-net yI phenyIJ- Mﬁﬁéﬁw@%@m 1 2s yIsuI
nhon~yi[J~tetra y~~yran-4-cdrbox~I acl queous sodi um hydr oxi de
solutimn (2. 3CDbtalr)edZa§ammd)arlawgmbc(ed%)cfromzihetitlerced'xpnundtcbfon of the

title conpound of Preparatlon 78 (290 m? 0.58 mmol) in a m xture of
met hanol Rreparatipn2fy using theReacediireof Preparatiar (15 PHngﬁla\J’ﬁaéﬂoﬂhas heat ed

501 29667 SARER! 2OEHES A 0C e RERADER G 32T M) AR oo
pressur e(mi{1q),'£68 ¢e2MR%. PRI, 2HP TR2 pat2ee 5. 70 Nnhmbr e8LY WrsqHpci d and

ethyl acetate, then { he organi c
7.17-7.45 (m,8H).

~
10 LRMS (Thermospray): 382 (M+H-CO,)", 426 (M+H)". 3

PREPARATION 30
Potassium carbonate (2.39 g, 17.4 mmol) was added to a stirred mixture
15 of 1-benzhydryl-3-methanesulphonyloxyazetidine (J.Org.Chem., 1972, 37,
3953; 5 g, 15.8 mmol), 4-phenyliphenol (2.95 g, 17.4 mmol) and anhydrous
dimethylformamide (65 ml), then the resulting mixture heated under reflux for 4
hours, allowed to cool and partitioned between ethyl acetate and water. The
organic phase was separated, washed with saturated brine, dried (MgSO,) and
20 evaporated under reduced pressure, then the residue purified by flash O
chromatography, using hexane:ethyl acetate (95:5) as eluant, to give the title
compound (1.32 g) as a colourless, amorphous solid. 8§(CDCl): 3.17 (dd,2H),
3.75 (dd,2H), 4.43 (s,2H), 4.83 (m,1H), 6.81 (d,1H), 7.16-7.55 (m,17H).
LRMS (Thermospray): 392 (M+H)".
25
PREPARATION 31
3-(4-Pt iphenoxylazetidi
A stirred mixture of the title compound of Preparation 30 (1.03 g, 2.63
mmol), 10% E)alladium hydroxide on activated carbon (100 mg), ethanof (100
30 ml), ethyl acetate (20 ml) and glacial acetic acid (10 ml) was hydrogenated at



Koy ogen
phase dried (MyS04) and evaporated under reduced pressure. The resi dzue ‘g 2
was crystallised fromdiisopropyl ether to furnish the title conpound (220
ng) as a colourless solid, mp. 203-205C. Found: C,64.14; H, 6.47; N, 2.87.
C26H3~NCo VO 8yeé’es C, 64.31; H, 6.44; N, 2.89% 8(CDCl 3): PCTAEPIBIOGRIB)

2.27 (m2H), 2.29 (s,3H), 2.42 (d,2H)) 2.68 (m2H)) 3.42 (dd, 2H)) 3.67
(m2H)) 4.00 4.18 (m®6H), 6.04 (brs,1H), 6.82-6.93 (m3H), 7.20-7.35

(m4H). ~o LRMS (Thernospray): 486 (MtH)+. Methyrl 2 ~4-(~3-e_

t hoxyohPnyr|) - 3- met h~~nheny~] - 1. 2. 3. 6-tetrahyrdroRyridin-1 ~ 5 Cbtai ned as

a colourless solid (80%, mp. 75-76C, _fromthe title conpound of

Preparation 41 and i odonet hane, using Pre procedure of Preparation 40.

N5 oo S48 RB(5h 8 g DG rgh20 i Bl Setfidodins, 1 27
3.62 (m %she""d ﬁlith(e&h&kal artth e domBirled \ﬁaétﬂnééfhahi)ﬂtr&e% BFsted Urider6- 83 20

6.92 (m3 .35 (m4H). LRVS (Ther nospr é.) H) +. PREPARATI ON
81 25 ~ Iﬂeduaed orgsqurermrennhe residagovas basifiedwi ZM@cn@ousaﬂdwnl ess

h h | Pre 80, h
S?‘Siﬁdﬁf opfe solblon, o8 migtre s eRERT e Ut SHYLIRP A HSat ogr aphy
ol i OB oty R B,
(m2H)) 3iéid tbmtiﬂu)qompcamc(qomu)mngmrﬁo(eqmm)ofcﬁpnenxmmane* (456.17) 6. 90

3 7.20-7. 35 4 LRVB PCl 444 *. 5 PREPARATI ON 82 - 4
Ot ot o Ben mololets) e RRS I, AGIRCHY obTb (brs 180, (has (e, co¥bound of

e ot Ao SBEBES, @?ﬁé@&ﬂ 9.8 BEgRHED 00 B(DAD D LS
3.84 6@ lPFRMSW&nh%\g )r 228M#RYH) , 4.05 (q,2H), 6.80-6.90 (m 3H),
7.05-7.34 ( M(V her mospray): 432 (M-H)+. 15 PREPARATI ON 83

PREPARATION 32

Obtained as a colourless, amorphous solid (22%) from the title
15 compound of Preparation 31 and methyl chlorosuiphonylacetate, using the
procedure of Preparation 8. §(CDCl,): 3.81 (s,3H), 4.07 (s,2H), 4.23 (dd,2H),
4.42 (dd,2H), 4.98 (m,1H), 6.80 (d,2H), 7.34 (m,1H), 7.42 (m,2H), 7.54 (m,4H).
LRMS (APCI): 362 (M+H)".

20 PREPARATION 33
i 4.4 A l T
A A 2.5M solution of n-butyllithium in hexane (3.8 ml, 9.4 mmol) was added
over about 10 minutes to a stirred mixture of 2,5-dibromotoluene (2.35 g, 9.4
mmol) in anhydrous ether (50 ml), under nitrogen, at about -75°C. After a
25 further 1 hour, a solution of t-butyl 4-oxopiperidine-1-carboxylate (1.7 g, 8.5

mmol) in anhydrous tetrahydrofuran (5 ml) was added at such a rate that the .
reaction temperature was maintained below -60°C.

The reaction mixture was stirred at about -75°C for 1 hour, allowed to

warm to about 0°C and quenched with aqueous ammonium chloride solution.



. . 5 4 (XY "N]
h 4- 1 ' Obtained as a colourless gum (91 %, fromthe title corrpoéndpo 2
Preparation 82 and | odonet hane, using the procedure of Preparation 40. 20

8(CDCI 3) ‘1'?%3’346%5 1.67 (s, 6H), 1.80-1.95 (m4H), 2.29 ‘ég_g%—gﬂog%g?

(m 3.82(s,3H), 3.97 (m2H), 4.06 (q,2H),

(m3H) '7.06-7. 35 (m4H). LRVB (Thernospray): 460 (MH) +. 25 PREPARATI G ~
84 2~;4 | ~3- Et hoxyrohenyl ) ~- 3- net hyl phenyl j ; ~oeri di n- 1-yl sul phony
I[}-2-methvl . pronanoic acid htained as a colourless solid (72%, mp.
125-128C, fromthe title ~ ~~ ~ ~~~2 WD 99/ 79667 -93 PGTI EP98/ 06640
conpound of Preparation 83, using the pocedure of Preparation 79, except
that the crude product was flash chronmatographed using methanol

di chl or Orm’hé Rié ;%)se »b@é §é|§?ar%|téfc$ tvaééhéimnﬁ Wwétee Aridd W@@y ¢t her.
Found: s C, 64.14; 4H3, NO5S requires 4.69; H, 7.01;

N, 3. 14% eAmDAtER) uhdempd(uceem)'essprsaThe rwuewasmunﬁm byflash, 2. 26

037 sscf? ?aﬂﬁﬁ%gr{r?ﬁvsuemétﬁkzﬁ%mﬁ% 207 5 Sl rpeiewaepRen

~4=(3 ¢ (Ryridin-2-yl)otylj-1.2.3.6-tetrah~idropy "dn in-1 A
stirre tlon of the title corrpound of Preparati on37 (206 ng, O0.53
mol ), 2 (tr| Thelesd polanrgdmeply(DLﬁjgnBOi/Twasalbetatemasw&ﬂoune%fhani% ng,

0.80 ~ | | h | 1 adi I
acet at eS(QQd pgfnt%re'd@sﬁtwgm% I ne%%%twn%be(‘ﬁl)'ﬁ W‘}m?fymggﬂ%a??l) uln(n :

5 hour s. - IBOKT B 5{5»‘39@‘35”“)46 W“W 481N R B Ttb 2% 3Kl and
pal I adi ung 33)(ng ﬁZaA O1((#2rm, 7Qooﬁ3m(rn,lﬁHy\/ere added, then reffux conti n%ff

for a further ours. The resultin 20 cool mxture was partitioned
bet wedf etRMS éﬁwmaspaayb a6a8dus( J'um bi carbonate sol ution, then the

Sebar at oo o 0 oRARSSal DRtk il S A4 5 FIMAR bR oo e,
O o SO BB BRSARE o 3824 o) oot
crystallised from diisopropyl ether to furnish the pure title compound (570 mg)
as a colourless solid, m.p. 102-103°C. Found: C,55.14; H,6.58; N,3.76.
15  C47H,4BrNO, requires C,55.14; H,6.53; N,3.78%. 8(CDCl;): 1.48 (s,9H), 1.51
(s,1H), 1.70 (d,2H), 1.96 (m,2H), 2.40 (s,3H), 3.22 (t,2H), 4.02 (m,2H), 7.15
(dd,1H), 7.36 (d,1H), 7.50 (d,1H).
LRMS (Thermospray): 369/371 (M+H)".

20 B. A 2.5M solution of n-butyilithium in hexane (38 mi, 94 mmol) was added O
over about 10 minutes to a stirred mixture of 2-bromo-5-iodo-toluene (28 g, 94
mmol) in anhydrous ether (600 ml), under nitrogen, at about -75°C. After a
further 15 minutes, a solution of t-butyl 4-oxopiperidine-1-carboxylate (17 g, 85
mmol) in anhydrous tetrahydrofuran (50 ml) was added at such a rate that the
25 reaction temperature was maintained below -60°C.
The reaction mixture was stirred at about -75°C for 1 hour, allowed to
warm to 0°C’and quenched with aqueous ammonium chloride solution. The

organic phase was separated, washed with water, dried (MgSO,) and



fry “0n
2s col ourl ess anorphous solid. 8(CDCI3): 2.39 (s,3H) 2.68 (m2H), %.46 o i

(t,2H), 3.81 (s,3H)) 4.02 (s, 2H) 4.10 (m2H), 6.10 (brs,1 H) 7.23-7.30
(m3H, 7. 7 751idd,1 H), 870 (d,1 H. LRVS (APCl): 387 (MH)+.
~~Ty - ‘WL}‘SP&{% . WD 991 29667 PCT/ EP98/ 06640 - 94 P ms 6 5
Obt ai ned as a col ourless foam (78%, fromthe title conpound of Preparation
37 and 3-(tri-n-butyl stannyl)pyridine, using the procedure of Preparation
85, except that the reaction tinme was 5 hours at reflux followed by 72
hours at roomtenperature. Found: C, 62.07; H 5.78; N, 7.09. C20H22N204S
requires C) 62.16; H 5.74; N 7.25% -I&;CDCIS) 2.30 (s,3H) 2.70 -y ~ o
(m2H), 3.68 (t,2H, 383(s 3H), 4.03 (s,2H), 4.14 (m2H), 6.10 (brs,1 H,

7. 20 7. 4Ge\dpothied Jncfé? réduéé‘ﬁ pré’ss@?e (The Fsidb&WRas(dibédived #Ppehnidnd and
PREPARATI ON 87 15 Met 2-~~4~3-nethyl ~y ridr

i n-4-yl )ﬁhen’gsyltlmgzimt@ntmqied\to arcG2wheanithe titlemompaundagrystallisesirt ess f oam
549 f th titl f P t

4 (111 - n WRE GPIRCIAANYIRRITOr A FIoRress POKE G L P4 ianticab witas

F d: - C, C2pH-N2OAS re res C, 20 62:1F; H,

5. 74; N, "?gégﬁ;%ré%’dﬂ?%%a o3& sy P o70 (m k). 564 (f.2h). 381 (s
3H), 4.02 (s,2H), 4.10 (m2H), 6.10 (brs,1 H), 7.20-7.30 (m SH), 8.66

(d,2H). LRvs (APCl): 387 (MrH)+._ 25 A 2. 5M sglution of n-butyllithiumin
hexane (4.5 nt, 11.3 nmol) was SHERARATION34red sol ution of

2 Dromo- 6 ot oy UL e dSRiopn s Dl ntliine Sarpifi 1 0 L 12
nmmol ) in anhydr ) Tder nrtr 0g 40C. After
about 20 m nut@Btainéd a8 abnibipHoueEaliti (W8 %)3rdmn, 4-didrofndBBlzengad - 2 4
~~, '~ c~'""Z WD 99! 79667 -95
10 butyl 4-oxopiperidine-1-carboxylate, using the procedure of Pr2paration 33.
&(CDCl,): 1.50 (s,9H), 1.69 (m,2H), 1.85 (m,2H), 3.22 (t,2H), 4.02 (m,2H), 7.34
(d,2H), 7.47 (d,2H).

LRMS (Thermospray): 357 (M+H)".

15 PREPARATION 35
4-(4- -3 - -

Trifluoroacetic acid (100 ml) was added to a stirred solution of the titie
compound of Preparation 33 (20 g) in dichloromethane (100 ml) at room
temperature. After a further 18 hours, the reaction mixture was evaporated

20 under reduced pressure and the residue basified with 2M aqueous sodium
hydroxide solution to pH>12. The resulting mixture was extracted with ether,
then the combined exiracts washed with water, dried (MgSO,) and evaporated
under reduced pressure to give the title compound (13.6 g) as a low melting
solid. 8(CDCl;): 1.60 (brs,1H), 2.40 (m,5H), 3.10 (t,2H), 3.52 (m,2H), 6.10

25 (brs,1H), 7.05 (dd,1H), 7.22 (d,1H), 7.46 (d,1H).

LRMS (Thermospray): 251/253 (M+H)".



PCT/ EP98/ 06640 sl owl y added and, after a further 15 m nutes, the reaction
m xture was allowed to warmto roomtenperature. The resulting mxture was
quenched diti on of agueous anmoni um chl ori de sol ut t he
organic p%gtgp/g g'gpar ated, washed with water, dried (WSO4)$§'225P9§8§%& at ed
under reduced pressure. The resi due was pur|f| ed by flash chromat ography,

using an elution gradi ent of pentane:dichloronethane (100:0 to 80:20), to

give the title conpound (1.6 g, 34% as a colourless oil. 8(CDCl3): 0.90

(t,9H), 1.08 (t,6H)) 1.30-1.42 (m9H), 1.58 (m6H), 4.40 (q,2H), 6.53 (d,1
H, 6.97 (d,1 H), 7.39 10 (dd,1 H). PREPARATION 89 ~ 5 A stirred m xture of
the title conpounds of Preparation 407(%00 ng, 1.2 mol) and Preparation 88

(745 ng, 1.8 mmol ), tri-o- toWl%ﬁEﬁﬂEﬂEﬂf@F”@’ 0.36 nmmol ), palladiun(ll)
acetate (30 ng, 0.13 mmol), tetrakis(triphenyl phosphi ne)palladl um(0) (30 .

ng, O. QZ5!T|TYD| )) trieth$d o]z il 2,336 -fetrahyid l-e. yrit hydl‘]?:,ls f
hour . The gog&rﬁ%%%#n%ﬁé"cﬂééf/??m{?e%?ﬁ?m@ t Bripbund il aqueous

sodi umbi Al bed with’
wat errrk’drllseé)g ?ﬁﬁ@g?(ygﬂ r@gglb%{rbgp gﬁaﬁaﬁg‘gﬁuﬁﬁggéglggﬁe %téa)?gm due was
purified &COCk)S2.4Br(envBHYGB.ARN(Y2H)S3.68 (am2id), 8.181(s JHYAY 25t (dc2H), 7.44

pent ane: ether (95:5 to 80:20)) to yield the title conmpound 2s (290 ny, 52%

as a col ogh2dss foam 8(CDCI3): 1.40 (t,3H), 1.68 (s,6H), 2.46 (s,3H) 2.66

(m2H), 81.( 12 (m2H), 4.40 (q,2H), 6.07 (brs,1 H),
6.6$ {d, %—é&’é@l‘;{j}'{“&ﬁaﬁ) ﬁ?g@‘l“fﬁ 7.40 (d.1 H), 7.60 (dct) 1 H).
LRVS (APCl): 459 (M+H) +. L4i". ~ ;~C| ~; C WD 99r 19667 -96 .
PC T/ EP98/ 06640 4 5 A stirred sol ution of the title conpound of Preparat{Dn
89 (280 ny, 0.6 mMmol) in met hanc&BEEABA]SLQMZhydrogenat ed at 345 kPa
(50psi) pressu&e ov&r: 1{2/2 b f hurs) t hen
the resulting S T pre-1 el ' &t r reduced
pressure and the residue purlfl %omat ography, using an elution
gradi ent of pentane:ether .'~ [0 70:30), to provide the title
conmpound (70 w,o-m@ﬁnmetl'ajlmlyl)aueﬂaaadef(OJQrml &(mamwals d@déd ta&l), 1.67
(s 6H), 1.82 (m?2 S 43 n; 3.08 (m2H),
3.81 (s, ;myredgsqjgthrbp&tl'@_gte gog@qud regamon 35 (Zg 9mmol)|

15 anhydrous tetrahydrofuran (40 ml), under nitrogen, at room temperature. A

solution of methyl chlorosulphonyiacetate (1.64 g, 9.5 mmol) in anhydrous
tetrahydrofuran (15 ml) was then added and the reaction mixture stirred at room
temperature for 18 hours. The resulting mixture was evaporated under reduced
pressure, the residue partitioned between ethy! acetate and aqueous sodium

20 bicarbonate solution, then the organic phase separated, washed with water, O
dried (MgS0Q,) and evaporated under reduced pressure. The residue was
purified by flash chromatography, using dichloromethane as eiuant, followed by
crystallisation from diisopropy! ether, to yield the title compound (1.65 g, 55%)
as a colourless solid, m.p. 110-112°C. Found: C,46.32; H,4.62; N,3.55.

25 C4sH4sBrNO,S requires C,46.40; H,4.67; N,3.61%. &(CDCl,): 2.40 (s,3H), 2.60
(m,2H), 3.60 (t,2H), 3.80 (s,3H), 4.01 (s,2H), 4.07 (m,2H), 6.02 (brs,1H), 7.02
(dd,1H), 7.21(d,1H), 7.50 (d,1H).

LRMS (Thermospray): 404/406 (M+NH,)".



(d,1 H, 6.96 (d,1 H) 7.10 (m2H) 7.38 (d,1 H), 7.60 (dd,1 H. LR¥gt V.Y %2
(APCl): 461 (MtH)+. 15 - 4- i . A solution of the title conpound of
Preparation 91 (68 ng, 0.15 mmol) in 20 a m xture of 1,4-dioxan (2 m) and
1 M aqueolY¥O E¥¥P¢m hydr oxi de sol ution (0.26 m, D.26 nmol) RGERIBO6648d at
roomtenperature for 18 hours. The resulting sol ution was diluted with
water (20 m), acidified with gtacial acetic acid to pH ~4 and extracted
with ethyl acetate. The extract was dried (MyS04) and evaporat ed under
reduced pressure to furnish the title corrpound (60 ng) 87% 25 as a
colourless solid, mp. 178-179C Found7 61.53; H, 6.Bl1; N, 6.09.
C23H-N2CBS requires C, 61.86; H) 6.777 q\'l 6.27% 8(CDCI3): 1.39 (t,3H),
1.68 , (s,6H)) 1.82 (in,2H), 1.%%%%@ (s,3H), 2.67 (m1 H, 3.10
(m2H), 400(brd2H) 438(q, . , H),696(d1H) 7.10
N N REP Ti C o (4‘ r) o) 1.
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4.10 2 08 (b 1 Th
iy ™ e Dot A SY NG T A M s 2T Gt Sod6 ezt

ot *r epardtind sy (ekhd 3 (%9%(@1 s 07 5D @ay. 5:‘3‘2@%%*# m 25 ,“39'256
2 15 2 6. 08 1 7.30-7. 48
Eﬁn I|:I)I) ?@ﬁsg‘ﬁﬁ%?sﬁ“"% ?QA% |1'1"37 (Nm) +H) )20 PREPAR,rA'SI'I O\IH)94 14 Obt ai ned

as a ool ourless solid (66%, 140 141 C fromthe title 25 conpound of
Preparation 39 and 4-et hoxyphen?g i usi ng the procedure of
Preparation 41 ( but with ethyl (30 70) as eluant. Found: C,

g?’ ?)I?/BCEL Mg '\f 4 4- ouo‘u:amfl 1y ,Q.i 8= eirah) ln -' di 1- "}-.J 2 80%
r r ~4-
Bis-2-iodoethyl ether (3.9 g, 12 mmol) was added to a stirred mixture of

15 the title compound of Preparation 37 (3.6 g, 9.3 mmol), anhydrous potassium
carbonate (3.8 g, 27.8 mmol) and anhydrous dimethylsulfoxide (50 ml), under
nitrogen, at room temperature. After 18 hours, the reaction mixture was
partitioned between ether and water, then the organic phase washed with
water, dried (MgSO,) and evaporated under reduced pressure. The residue

20 was purified by flash chromatography, using dichloromethane : methanol (99:1)
as eluant, followed by crystallisation from diisopropyl ether, to provide the title
compound (3.43 g, 80%) as a colourless solid, m.p. 128-130°C. Found:
C,49.92; H,5.40; N,2.90. C,gH,,BrNOsS requires C,49.78; H,5.28; N,3.06%.
&(CDCl3): 2.23 (m,2H), 2.40 (s,3H), 2.42 (m,2H), 2.58 (m,2H), 3.30 (m,2H),

25 3.58 (m,2H), 3.87 (s,3H), 4.00-4.10 (m,4H), 6.00 (brs,1H), 7.02 (dd,1H), 7.21
(d,1H), 7.49 (d,1H).
LRMS (Thermospray): 477 (M+NH,)".



’I\,

r krrrr ~~fl i.r~l L1, .~ WD 99129667 -98 PC f/EP98/ 06640 (brs, 2H)l4hfé i
(t 2H), 3.50 (brs, 2H) 3.80 (s,3H), 3.90 (dd,2H), 3.99 (brs,2H), 4.06
q2H)6 , 6.96 (d,2H, 714(d,1H),722(d 8 (d, 1

H) 7.33 ﬁig(r&’sérS LRVS ( Thernospray): 500 (MtH) +. P%IED’E”Z’%Z“"
] 4-1 4- Et hoxyrohenyrl| -3-nmethyi~henyl]-1.2.3. 6-tetrahydro~~rr|d| n-1
yfsul ~onyl ) ~t et rahydr o~, yran-4-carboxylic acid ~o Obtained as a col ourl ess
solid (569, mp. 212-214C, fromthe title conpound of Preparation 94,
usi ng the procedure of Preparation 79. b(CDCI3): 1.34 (t,3H), 1.98 (m 2H))
2.22 (s,3H)) 2.24 (d,2H)) 2.55 (brs,2|_-l) _3.19 (t,2H), 3.52 (brs,2H)) 3.90
{dd, 2H), 4.01 (brs,2H), 4.04 (q,2H, 417 (brs,1 H, 6.96 (d,2H)) 7.13
(d,IH) 7.22 (d,2H), 7.28 (d, 1H) 15 LRVS (Thernospray): 486
(MH)t. r f yj~~ hOI’le ~acet ate 20 Oot al ne as a col ourless gum(86% from,
the titl eMeiny RGNy : :

the procedure Of Prepar at| 0n4n0| d| ch| ororret hane (1 99)
as efuant. S(CDCI3): 2.30 (s,3 3.64 (t,2H), 3.82 (s,3H))
4.02 , 2H) , 1 236k

15 (8210 gt g e i i ddind e ol

2-~(4-(4 c(o’ﬂnﬂmdld ebeeparatldrram(érg/IM 3mmol)~anfhyebpy§ poﬂaSSuBn cﬁrﬁ?m'udfée title
conmpound of Prggar atign 96 (

ad tv ' \VDPDe: é@w@@ggpmgm dlg@thylmxlde (50 ml) under nitrogen, at
room temperature. After 24 hours, the reaction mixture was partitioned between

~ ! ~~'"12 ~~ ~

ether and water, then the organic phase washed with water, dried (MgSQO,) and {’)
10 evaporated under reduced pressure. The residue was purified by flash ~

chromatography, using an elution gradient of ether:pentane (40:60 to 100:0),

followed by crystallisation from diisopropyl ether, to furnish the titie compound

(4.7 g, 87%) as a colourless solid, m.p. 100-101°C. Found: C,49.00; H,5.33;

N,3.28. C4;H,,BrNO,S requires C,49.04; H,5.33; N,3.36%. 8(CDCls): 1.67
15 (s,6H), 2.40 (s,3H), 2.58 (m,2H), 3.60 (t,2H), 3.80 (s,3H), 4.08 (m,2H), 6.00

(brs,1H), 7.03 (dd,1H), 7.21 (d,1H), 7.49 (d,1H).

PREPARATION 41
hyl -{4- -3- - - idin-1-
20 visulphonyl}acetate @
To a solution of the title compound of Preparation 37 (776 mg, 2 mmol)
in degassed 1,2-dimethoxyethane (20 ml) was added 3-ethoxyphenylboronic
acid (430 mg, 2.6 mmol), cesium fluoride (790 mg, 5.2 mmol), tri-o-
tolylphosphine (61 mg, 0.2 mmol) and tris(dibenzylideneacetone)dipalladium(0)
25 (91 mg, 0.1 mmol), then the reaction mixture heated under refiux for about 3
hours under nitrogen. The resulting mixture was allowed to cool to room
temperature,-then diluted with dichloromethane and washed with water. The
organic phase was dried (MgSO,) and evaporated under reduced pressure,

then the residue purified by flash chromatography, using dichloromethane as



Fn’\
dissolved in a mxture of nethanol (15 m) and 1, 2-di met hoxyet hane %é ‘),,“'”2
pol ymer supported borohydride on AnberiiteTM I RA-400 (360 ng) 0.91 nmol)
added and the reaction mxture stirred for 3 hours at roomtenperature. The
5 resin waggegesred by filtration and the filtrate evapor atred/Brogiegsss cduced
pressure to afford the title conmpound as a col ourless foam (270 ng, 90%.
8(CDC13): 2.30 (s,3H), 2.70 (m2H), 3.64 (t,2H), 3.82 (s,3H), 4.02 (s, 2H,
4.12 (m2H), 4.77 (brs,2H), 6.10 (brs,1 H), 7.20-7.50 (m7H). LRVM5
(Thernmospray): 416 (MtH)~. 10 A 2.5M sol ution of n-butyliithiumin hexane
(4.4 n, 11 mmol) was slowly added to a stirred solution of
3-bromoqui noline (2.08 g, 10 nmmol) in-7Z&_hydrous 1 s ether (20 nl), under

nitrogen, at -75C. After a further 20 minutes at -75C) tripethyl borate
(1.46 m e'tl@tnfﬂﬂpweﬂé&’ erystalisafiee feqrp siseponyb gthes mﬁ@ﬁéheé@et o yell ow.

The reac t a and quenched
i th et SRl (des B dte) B3 cbRubBLE by AL eEERY SRS Y The
resul ting emml-ee\zws NSB |1r7r e0,,HIINGALS rremwegsc?& adetdwsm lglmsw acetic
acid added unti | H ~5-6 was attal ned, which generate

ol & ¢ S(GDO) SoAS B, & Hote, Akl 248 dudiih 3 68 €L aHR 382 (s 9t0r 408

Gecant oa(82Bi 48 ARl &b Tre 8 B8 s A2 CGoHy T ea il oo Vea i n

ethyl acerqne Hgmtlé(;fp %470 .yﬁﬁh)ed with water, dried (MgS04) and 25

evapor at ed un erre pres ure o gi ve the t|tIe conpound as a pale
yel l ow solid (580 ng, 34% Found: C, 62.74; H 4.11; N, 7.92. COH3BNO2
requires C) 62.49; H .66; N, 8.10% b( DVMSCQd6): 7.59 (t,1 H), 7.76 (t,1
H, 7,98 (m2H) 8.42 (brs, 2H, e&BE&éBAE&BM.?O (s,1 H, 9.18 (s,1 H.

4 ~,=a ci:''"Z W 99129667 PC - l PAI ~t , ATI ON 99

~t~V~yI 2~4-[ 3- met hyl ~~l ui 3.6 5 Cbtal ned as a
col our | ess solnlLAmiyBRitfite (8 Pml lewnﬂﬁél) Gdasfélﬁ\WIyt Sedéd td & sHRBEMHRtlre Af

Preparation 40 and Preparation 98, using the procedure of Preparation 41)
but usi ng-remat2saethpxpaniioe i(dMed:Cham.; #1989, 211936, 8xlygt BAmmMal anide

rgle%‘;ﬁzbfnpéﬁ'g%ﬁ%‘k}%ﬁ&?ﬁsﬁﬁﬁpﬁs‘?‘:ﬁﬁa Spalicio g5 Whaighe faditpd wes eﬁuffeg "
7

S22 oo &aBith KGR s el ep Bt ot Sud n( m 20
(1119 allowedts podl Khroofh f8inpetpturerind Bvégbratedluhlier fdibed drésddre. 8. 03

(s,1 H)._LRVM5S (Ther nospray): (t I—R 15 PREPARATI ON 100 4- f°'
yl sul pho?ﬂ?ﬁ}@é’dﬁﬁdﬂﬁ%a&?@om?‘%wtht etha mromfentthqw%ﬁﬁwaee@tem@bar ation

99 (500 | (10 mi
and(lM agggfl)%%ggﬂ un%‘é&p'ﬁ?oc#& éﬁgr&"q Iei%@é@ﬁ@ﬂfé@@%x Os gtl rreZ:I
under rehbebaté 100 t6105:8 )0 gile mtm&@uhfpougd Q'GGg)OéB ml&jrleswbhao coot )
acidified with glacial acetic acid to zmdlluted with water (15 nl) and

t he resuM.pnd0+,2RCuréCP& ) é??(%ﬁhﬁ)o?é)ﬁdﬁ. ér14 Ridpd - 90 sl unti |
tall |l ected dd dt ld th
Litl Z%ﬁké%@hé%‘?%o{/?sé "2HE ol our | ess S0l 1 d mp. | 95 292 294G

Found: C, 66.17; H, N, 6.15. C25HZSN20aS requires C,

) 4. (L ] i g
A 2.5M solution of n-butyllithium in hexane (4.4 ml, 11 mmol) was added
25 over about 10 minutes to a stirred mixture of the title compound of Preparation
42 (2.6 g, 10 mmol) in anhydrous tetrahydrofuran (30 ml), under nitrogen, at '
about -75°C. : After a further 1 hour, a solition of t-butyl 4-oxopiperidine-1-

carboxylate (2.2 g, 11 mmol) in anhydrous tetrahydrofuran (10 ml) was added



Ly "nq
66.64; H, 65.82; N) 6.22% 8( DVBQds): 1.51 (s 6H), 2.31 (s,3H), 2! 515#“' A
(m 2H), 358(m2H) 408(m2H) 6.26 (brs,1 H), 7.33-7.50 (m3H), 7.65

(1 ool 2 iy (1P BT (0, 80 (i 7

PCT/EP98/06640 A sol ution of 3-bronot hi oani sol e (10.3 g, 50.9 nmol) in
anhydrous tetrahydrofuran (15 nm) was added dropw se to a stirred m xture
of magnesiumturnings (1.86 g, 75 nmol) and a crystal of iodine under
nitrogen. Once the reaction was initiated, the remainder of the solution
was added at such a rate as to keep thggreaction mxture under reflex. \Wen
the addition was conplete) the mxture was stirred under reflex for a

further latieh,a Rite AHeCtheaeaotion tempemture was evgintakied belowd-6010N PRged to a
solution of trinmethyl borate (5.8 51 mml%' I n anhydr ous tetrahydrofuran
p

(25 m), reactien midupe M@Stsiéradwababmt 758 orat ur dbenslnwly wartedntee
reaction m xture t o about rred for 3Q.m nutes
ard e e 384rR 25k e el wh cRuBRs sellim EhlarErsoion e vas -
extracte t nturn, with
2M ~ s"ts a(c:hj ous 'so :élfjwmai@.gpg@g%qgg%ﬁgﬁﬁwﬁg?C%rgﬁ@%sbeggogs extracts
wer e aci cwapeahtedtundmmeemecapmtshyeir Patification ofcthe reauilue>hy fiagted with

et her. The conbi ned et her extracts were dri nd evaporat ed under

reduct ed Ghre@ginarapBy He0g fexene: ett.w@%ﬁﬁsdrm(eﬂuamgyleiwxa hefitle, white

505 (br SOOI G4 e Eqfbunés Eofrlsoli aCo i T Aggh okl 878 1T 1

corrpoundS(nPtH%% ﬁ’wﬁazﬁ ip7 7@9112HP(B E‘B%JBHZM .0B (ﬁhHW 09 (4hH pvoreedur e ﬂi
Preparation 4 usi ng di chl or omet hane: hexane (3:1) as ef uant

2.28 (&, I8)1H)2730- ‘(5373(H) 2I-l2 B30((rmebi) §.52.(d42K)., 2H) 3 81 (s, 3W, 4 02
(s,2H), 4.10 (m2ti)) 6.08 (brs,1 H, 7.07_(d,1 H, 7.20-7.36 (m 6H).
LRVS (APCl): 432 (MrH} +. 4 ~'';; c'!'2 WD 991 29667 -102 Obtained as a

yel low solid (100%, from 1-br OW 06040 5 net hoxynet hyl benzene
(J. Aner. Chem Soc.) 1989) ~, etranedron 1985, ~1) 1435) and

trimethyl borate)4

Trifluoroacetic acid (20 mi) was added to a stirred solution of the title

15 compound of Preparation 43 (3.4 g, 11.9 mmol) in dichloromethane (20 ml) at
room temperature. After a further 72 hours, the reaction mixture was
evaporated under reduced pressure and the residue basified with 1M aqueous
sodium hydroxide solution. The resuiting mixture was extracted with
dichloromethane, then the combined extracts washed with water, dried

20 (MgSO,) and evaporated under reduced pressure to provide the title compound O
(2779 g) as a pale yellow viscous oil. §(CDCly): 1.73 (s,1H), 2.51 (m,2H), 3.14
(t,2H), 3.57 (m,2H), 3.83 (s,3H), 6.19 (s,1H), 7.01 (s,1H), 7.05 (d,2H), 7.27-7.37
(m,2H), 7.40 (t,2H), 7.52 (d, 2H).
LRMS (Thermospray): 266 (M+H)".

25

N, O-Bis(trimethyisilyl)acetamide (1.0 mi, 4.4 mmol) was added dropwise



S(DVBQds): 3.27 (s, 3H), 4.38 (s,2H), 7.31 (m2H), 7.68 (m2H), 7.98 & MAf 2%
(brs, 2H). PREPARATI ON 104 o Met h~~, ~4-(~3-net hoxynet hyl | henyl ~; 3- net

(yl phenYl -]1-1. .3.6 tetrahydro2yridin-21-yrlsul hp onVI ~~aceta ~ Obtai ned as
a col ourl a¥3 992496671 35%), fromthe title conpounds of Prepar atdTEPIS®864aNd
Preparation 37, using the procedure of Preparation 41, but using

et her: hexane (60:40) as eluant. 8(CDCI3): 2.27 (s,3H), 2.68 (m2H)) 3.42 ~5
(s,3H), 3.64 (t,2H), 3.81 (s,3H), 4.02 (s,2H)) 4.10 (m2H)) 4.51 (s, 2H,
fi.08 (brs,1H), 7.20-7.32 (m 7H). LRVS (Thernospray): 430 (M+H) +.

PREPARATI ON 105 20 1-Brono-3-(2-nmethoxvet hoxy enzene Anhydrous potassium
carbonate (4.2 g, 30.4 mmol) was adde&/#-o0 a stirred sol ution of

arter 5 dpmtse Sofitinf 5 e T botPelRe < ATRErERon bh 1 85 eg ol o 41 g
mol ) wagy %ﬂﬂggrﬁjgjteirgﬁya%ltdnﬂﬁo%”tdf rSoriteMipdrafiffe 2 hé ?@é&tmgt?fﬁ” e for

about 16 hour At this”poilnt e mxture was heated at about 50
appr oxi nawad gtirréd lab voom temperatute forl lohour? then beojdidnofeméthy8 n ) 19.8 mol )

dded d h i d f h 24 h T [ ti
Moxt ar. \GBOTBSHIpRPRY BESHIB 4T -‘5@&83@%53%3@%%&@5@@ﬁﬁw&?ﬁ%ﬁééaﬂ Doned
bet ween %ﬁ%@ﬁ%&t%ﬁ%ﬁﬁ%g%ﬁ&ﬁ% é’?’aaftﬁe forfaBbut 1.5 hourd'Ghdd! 29667

PCT/ EP981 separa e aqueous layer was further extracted

wi th et htheneaturhted digesdodien bicadonate bolition(60 enlyadtded. Théh saturated
aqueous sodi um chl oride solution, dried (MyS04) and concentrated to a red

oi |, whi enixtuee wapexiracted with dichioromethane Gox 468ymlisthey the combiaedy |
scel o (ahok Baf 1150, o el el Upght S, T BRIGI 78y ekitie 30,
L0, o S Gty S Sl

furnish the title compound (1.0 g) as a pale yellow solid solid, m.p. 92-95°C.

Found: C,62.24; H,5.70; N,3.42. C,4H2aNO;S requires C,62.82; H,5.77,;

N,3.49%. §(CDCly): 2.73 (m,2H), 3.67 (t,2H), 3.84 (s,3H), 3.86 (s,3H), 4.06

(s,2H), 4.08 (m,2H), 6.12 (s,1H), 6.98 (s,1H), 7.04 (d,2H), 7.27-7.37 (m,2H),

15  7.44 (t,2H), 7.56 (d,2H).

LRMS (Thermospray): 402 (M)".

PREPARATION 46

- -(3- ro-4- - -1-

20 Obtained as a colourless oil (67%), from 4-bromo-3-fluorobiphenyl and t-
butyl 4-oxopiperidine-1-carboxylate, using the procedure of Preparation 43.
S(CDCly): ): 1.50 (s,9H), 1.78 (m,2H), 2.03 (m,2H), 3.26 (t,2H), 4.05 (m,2H),
7.27-7.51 (m,6H), 7.57 (d, 2H).

25 PREPARATION 47

-(3- ro-4- - X

Obtained as a colourless solid (90%), m.p. 79-82°C, from thé title

compound of Preparation 46 and trifluoroacetic acid, using the procedure of



APy YA
conpound of Preparation 105 and trinethyl borate, using the procedZJre sy
Preparation 101. Found: C, 55.09; H 6.70. COH-3B04 requires C, 55.15; H
6.69% 8( -, 3.30 (s,3H), 3.63 (t,2H), 4.06 (t,2H)) 6. 1H), 7.22
15 (t,1 H)%%“(mzm, 7.98 (brs, 2Hy. LRVB (Ther nospray): '%ié‘q’? 4@3144)

20 tetrahyrdroovn.-"din-I1l~yrisui hony~~ acetate Obtained as a col ourl ess
oil (59%, fromthe title conpounds of Preparation 106 and Preparation 37,
usi ng the procedure of Preparation 41, but using ether:hexane (1:1) as
eluant. S(CDA 3): 2.28 (s,3H), 2.67 (m2H), 3.45 (s,3H), 3.63 (t,2H), 3.77
(t,2H)) 3.80 {s,3H), 4.02 (s,2H), 4.08,¢s,2H), 4.15 2s (s, 2H)) 6.07
(brs 1H)) 6.90 (m3H)) 7.19-7.34 (m 4H). PREPARAT! ON 108 - ;

Z, ~j bysi rmbpam‘onrm 5?04])0!3;%185 mﬂd) W@(mﬂl—i)’ﬁ 83 (i3, 58$m$214|)l d (38%
m p. >240C (deco rombs ~ ~~ '¢c~.12 WD 99/19667 -104
PGTI Epgsﬁomamsb%bml 4247 aVr(vdZHbe?naéf7u5&(fn(%§ht7r@%(d;2l-li988) 952) and
trimet hyl usin h edure of Preparation 101. 8(Dwvs(Gd6): 3.33
(t,2H), A—Fﬁ@é?#,ﬁé%‘?s%'%é(& ?égiﬁﬁ 7.56 (d,1H), 7.63 (s,1H)) 7.70 (brs,2H).
S PRERARATI ON 109 5-(~ ronp-2-nethyfl heny~l -2.3-di hydrobenzofuran The
title conpound of Preparation 108 (2.0 g, 12.2 mmol) was added portionw se
over 5 mnutes to a stirred mxﬁ&ﬂﬂﬁfﬂl@ﬂt&_&le corrpound of Preparatlon 57
(3.4 g) 12.0 mol 0 ol )
anhydr ous net hE&E S H a2 s L Heare Jﬂéér refl ux for
1.5 hours. The resultlng mxturgjﬁg o] cool to roomterrperature
fsltered, then the filtrate dil (100 mM) and extracted with
ether (2 x 10Quthineddeacnidiriess solidr(38%), fremethriitiedcdrivi&0dd oind evapor ghed
under ~s reduced pressure, then the residue purified by flash

chr onti o@fapm}louwngnd\m%thw chiorgsyiphonylasetateonsingtbe mrecedwermfound (1. 7
D 3° & Plepadiof s BOMSET BP0 Rk, 372 388 (ladf s 061 2H)." 27
4.37 (s,2H), 6.33 (brs,1H), 7.34-7.57 (m,8H).
LRMS (Thermospray): 407 (M+NH,)".

15

lodomethane (0.2 ml, 3.4 mmol) was added to a stirred mixture of the
title compound of Preparation 45 (0.54 g, 1.4 mmol), anhydrous potassium
20 carbonate (0.56 g, 4.1 mmol) and anhydrous dimethylsulphoxide (5 ml), then @
the reaction mixture stirred at room temperature for about 16 hours. The
resulting mixture was partitioned between ethyl acetate and water, then the
organic phase washed with water, dried (MgSO,) and evaporated under
reduced pressure to afford the title compound (540 mg) as a pale yeliow oil.
25 J(CDCly): 1.69 (s,6H), 2.67 (m,2H), 3.64 (t,2H), 3.82 (s,3H), 3.84 (s,3H), 4.14
(m,2H), 6.09 (s,1H), 6.98 (s,1H), 7.03 (d,2H), 7.27-7.37 (m,2H), 7.42 (t,2H),
7.54 (d,2H). -
LRMS (Thermospray): 430 (M+H)".



FAV ALY
(m2H), 7.34 (d) 1 H), 7.60 (s,1 H. I-RVs (APCl): 289 (M+. 20 PRéPAIgA 2
110 4- -4- | (Obtained as a white solid (66%, fromthe title conpound of
Preparation 2s 109 and t-butyl 4-oxopiperidi ne-1-carboxyiate, using the
pr ocedur eWsf 999647ar ati on 43. 8(CDClI 3): 1.50 (s,9H), 1.78 (PCIHPI8MB66IG
(m2H), 2.29 (s,3H), 3.26 (m4H),:4.05 (m2H), 4.62 (t,2H), 6.82 (d) 1 H),
7.05 (d,1 H, 7.15 (s,1 H) 7.21 (d, 1 H, 7.30 (m1H, 7.36 (s) 1 H.
LRVS (Thernospray): 432 (MtNa) . 14~ .; ~~ W 99129667 PCT/ EP98/ 06640
-105 PREPARAT~~ N 111 4- r Ootained as a colourless viscous oil (98%, from
the title compound of 5 Preparation 110 and trifluoroacetic acid, using the
procedure of Preparation 44. b{CDC13)-792.30 (s,3H), 2.49 (m2H), 3.12

(t,2H), 3.26 (t,2H)) 3.56 (s, Z%gﬁ%ﬂgﬁgg\@& 17 (brs,1 H), 6.82 (d, 1

H, 7.07 (d,1 H), 16(m2H) - < (Therrmspray)' 292 ( M+H) +.
~0 PREPARAJL/ I\ ,A_A -

r obenzof uram— ’ g 6 (bt al ned as a pare yell ow,

foamy solid (45%, mp. 118 12@;@1nﬂnmnmmﬂdl e corrpound of Preparation
111 and net hyl chl orosul phonyl acet ate) usi n? hg rocedure  of
(ABlyL2 o

Prepafat i on 61M Agaeeuspodipnspydroxisds) SOlEt'@W @Q')Maszﬁ-ﬁdecét%z

6. bo. (4, 3 shretBaiitonOnthe ik Ebhoofind By Prenaletiof 47 Zbn gl 0. 0885y 1 o

Qot ai ”edmat%eméﬁ?il 25 rn'nﬁs Theirksifif§soldtiodrvad fehtdd &t ST RBboat 2Pr epar ati on
57 and 3-tritluoronethyl phenyl boroni c acid, using the procedure of

Pr epar at hours1 Giten S(ldi&)élﬂ &) cobl 83008 taﬂ)peratme gnt] pouded intoréthyl seetatg. 6H) . 25

This mixture was washed with 2M hydrochloric acid, then the organic phase

10 dried (MgSC,) and evaporated under reduced pressure to give the title
compound (210 mg) as a pale yellow , semi- solid. 3(CDCl;): 1.69 (s,6H), 2.67
(m,2H), 3.64 (t,2H), 3.83 (s,3H), 4.17 (m,2H), 6.08 (s,1H), 6.97 (s,1H), 7.03
(d,2H), 7.27-7.36 (m,2H), 7.40 (t,2H), 7.53 (d,2H).
LRMS (Thermospray): 433 (M+NH,)".

15

PREPARATION 51
4- -2 i i b
A solution of 4-bromo-2-methoxyaniline (J. Med.Chem., 1989, 32, 1936,

17.9 g, 88.6 mmol) in anhydrous ether (350 ml) was added over about 1 hour to

20 boron trifluoride etherate (27 ml, 212 mmol) at -15°C. The resulting solution
was stirred at -15°C for about 5 minutes and then a solution of t-butyl nitrite
(11.4 ml, 106 mmol) in anhydrous ether (100 ml) was added slowly, keeping the
internal temperature at around -15°C. The reaction mixture was stirred at -15°C
for a further 15 minutes and then at 4°C for about 4 hours. Pentane was added

25 and the resulting precipitate collected, washed with pentane and dried under
reduced pressure to yield the title compound (20.1 g) as a purple sofid.
S5(CD3CN): 4.20 (s,3H), 7.58 (d,1H), 7.80 {s,1H), 8.16 (d,1H).
LRMS (Thermospray): 301 (M)".



’ey ~nn
PREPARATI ON 114 t - Butyl 2hwn i
4- hj ~droxy-4-[, 3-net hyl ~3-tri fl uoronet hyrl phenyl ) ~phenyl jj ~peri di ne-1
Cbtalned ow oil (54%, fromthe title conmpound of L an .2
2 4 ~' . 18&9@9(:;’!‘4%%4\/\0 991 29667 -106 PCTI EP98/ 06640 113 and t %ﬁ?ﬁsﬁw
4- oxopi peri di ne-1-carboxytate) using the procedure of Preparation 43, but
w th hexane: ethyl acetate (85:15) as eluant. S(CDCI3): 1.50 (s,9H)) 1.77
(m2H), 2.04 (m2H)) 2.27 (s,3H), 3.26 (m2H), 4.05 (m2H), s 7.04 (d,1 H),
7.15 (s,1 H, 7.37 (m2H), 7.55 (m4H). LRVS (Thernospray): 436 (M+H)+.
PREPARATI ON 115 h -~ r | ~o Obtained ggp.a colourless oil (98%, fromthe
title conpound of Preparation 114 and trifiuoroacetic acid, using the
procedure of Preparation 44. FO@REWZH) 5.84; N, 4.38. C-9H-8F3N
0.25 H20 requires C, 70,90: N S : 2.26 (s,3H), 2.49
(brs,2H), 3.12 (brs, 2H pellSy 18 (d, 1H), 7.26

(m2H), 7.55 (44 L by vk -~ -' in-1

yl sul ~~2honyl }acy@r?us gb‘i"%g?"ﬁ(gg r)\tg (ﬁéd;te ?%%‘? fromthe
title gorgompslne Pféppation sor(sxruj 2@6 mmdmyts-ahb mféﬂyltﬁmﬁhio?@@él%% usi ng
t he procedure of Preparatlon (% wi t h di chl or onet hane: hexane (80: 20) as

el uant . @3&1@9 mmok @ndgpallgdium atg (085 gobRmmmoh@nst the reactienCl 2

sad (1,2 g5@8’6{’@%36’;‘8&?%%&3?3%%%ﬂ"‘(é Fye Fesllpq gty 77 5,
(m 3H) ' Ybotiteditn WEP (10BGH) andinéitoo MRFIRRST RN tifa@l~. 4 pyd_

r oxy~4Jr ~henoxy, ~he~~y~~Q oeri di ne- 1- carboxvl ate so (btained as a white

f oam ( 54%xtratteshwith gtkeroRyb i 00miznTbacomhined extrasts werewdried (Mg8S0,)
10 and then evaporated under reduced pressure. Purification of the residue by
flash chromatography, using pentane:ether (20:1) as eluant, provided the title
compound (6.9 g) as a colouriess oil. 8(CDCls): 1.45 (t,3H), 3.83 (s,3H), 4.10
(q,2H), 6.89 (d,1H), 7.06 (d,2H), 7.10-7.24 (m,3H), 7.27-7.38 (m,1H).
LRMS (APCI): 308 (M+H)".
15

Obtained as a colourless oil (60%), from the title compound of

20 Preparation 52 and t-buty! 4-oxopiperidine-1-carboxylate, using the procedure Q
of Preparation 43. §(CDCl;): 1.44 (t,3H), 1.50 (s,9H), 1.79 (m,2H), 2.03
(m,2H), 3.27 (t,2H), 3.83 (s,3H), 4.06 (m,4H), 6.86 (d,1H), 7.08 (m,3H), 7.15 (s,
1H), 7.31 (m,2H).

25 PREPARATION 54

Obtained as a pale yellow viscous oil (91%), from the titie compound of

Preparation 5§3 and trifluoroacetic acid, using the procedure of Preparation 44.



" LAY nn
W O 991 29667 -107 PCT/ EP98/ 06640 butyl 4-oxopi peridi ne-1-carboxyl at el* tSI né"‘z

the procedure of Preparation 43, but with a m xture of anhydrous ether and
anhydrous tetrahydrofuran as sol vent and et her: hexane (60:40) as el uant.
8(CDC 3): WOH8290679H), 1.75 (m2H), 1.99 s (m2H), 3.25 (m PEJ/EPIR/HE40
(m2H), 7.00 (m4H), 7.12 (t,1H), 7.37 (t,2H), 7.44 (d,2H). PREPARATION 118
~4- Phenoxvphen~l )12 ep ridine o Triethylsiiane (3.0 m, 18.9 nmol) was
added to a stirred solution of the title conpound of Preparation 117 (775
ng, 2.1 mmol) in anhydrous dichloronethane (10 m), the resulting solution
was cool ed to about OC and then trlfluoroacetlc acid (10 M) was slowy
added. The reaction mxture was all owe81to warmto room tenperature and

then stir bou u h X e orated
under ' r ecteORl Lk b 3tr 2t i 2R a8t aFdsa s Ay hé%%“%ﬁ» 417 s

sol ution S @OL@ | & e mxture
was extra@fﬂa ae@lﬁ\qgﬁuﬁj\ﬂgggggﬂgn? he ig'(!))dnbvlcnr?e 'g)??r' act s(ha}}gd ( MyS04)
and evapotRNBl(‘Umeosmdyl)ceMQ)(Mslslmre Thi s residue was dissolved in

glacial acetic acid (20 m) and the solution 20 hydrogenated over pall adi um
on carBon (60 ng) at 345 kPa (50psi) and roomtenperature for 2 hours. The
m xture was filtered, the f||tr®ﬁwgm#under reduced pressure and
the residue dissolved in nethan on was then based with 2M
agueous sodéthgl P42 BdaheloHd eathegyrs J Gtetranvdroberidi

conbi ned extracts dried (NaZSO) and eva orate under 25 reduced pressure
to give the title conpound as a 0 ng) 100% . 8(CDCI3): 1.63

2H), 1.84 60 5 d, 2
(7m00H%d 2H) , (%%?d%ﬁ)a yé‘% F%‘ 5@5‘?@%&%5&&%3% rrm{spr al;g
254 ( NgH) Preparatidn 54 a’HdmetHyl %hlomsuphd?@la%%'té’t%ﬁgmglq}fer/dfggédlﬂ'@tdf‘m -108
PREPARATI ON 119 Met hy' (, ~; ~(4 j 4- Chenoxy ohenyrl ~~Rl ~gridin-1-v It

sul ~Choa-~Riepagatian 4Bh4CHENR) 2 43 (&.BH).UZ 595(9'1 RHD |3166:{8%-l) 38Ok, title
S?gﬁggﬂ?ﬁ B s 3HRP3'6H (BH) 408 19,415, Mo s BB ey UL Eo& Sy M9 the
7.02 (d,1H), 7.09 (m,2H), 7.31 (m,2H).
LRMS (Thermospray): 446 (M+H)".

15

PREPARATION 56
M -4 - - idin-1-
yisulphony(}acetate
To a solution of the title compound of Preparation 38 (250 mg, 0.7 mmol) in 1,2-
20 dimethoxyethane (8 ml) was added 3-ethoxyphenylboronic acid (168 mg, 1.0
mmol), cesium fluoride (226 mg, 1.5 mmol), tri-o-tolylphosphine (21 mg, 0.07
mmol) and tris(dibenzylideneacetone)dipalladium(0) (31 mg, 0.035 mmol), then
the reaction mixture heated under reflux for about 4 hours under nitrogen. The
resulting mixture was allowed to cool to room temperature, then diluted with
25 ethyl acetate and washed with saturated aqueous sodium bicarbonate solution.
The organic phase was dried (MgSO,) and evaporated under reduced
pressure, then the residue triturated with hexane-ether to furnish the title



Preparation 45. 8(CDA3): 1.80 (m2H), 1.94 (m2H), 2.64 (m1 H) £ bd.)V ¢
(t,2H), 3.83 (s,3H), 3.95 (m4H), 6.95 (m4H), 7.10 (t) 1 H)) 7.16 (d, 2H,
7.33 (M 2hyo 984¥¢6» ( Ther nospray) : 407 (M:NH4) +. PREPARATI ON d@flepos/oss40
tetrahydropyrri in-1-yrlsull~hon~tC 2-meth~,~y r~ol ion nate Cbtained as a
pale yellow oil (97%, fromthe title conmpounds of Preparation 106 and
Preparation 40, using the procedure of Preparation 41, but ~5 with ethyl
acet at e: hexane (1:3) as eluant. 8(CDC 3): 1.67 (s,6H), 2.28 (s,3H), 2.65
(m2H), 3.45 (s,3H), 3.62 (m2H)) 3.76 (m2H), 3.80 (s,3H), 4.13 (m4H,
6.06 (brs,1H, 6.90 (m3H), 7.19-7.35_gm 4H}. PREPARATI ON 121 20 Cbt ai ned
as a pale yellowoil (83%) fromthe title conpound of Preparation 120,

usi ng t hecqgmpouenkl {222 Md)raspa pale y)eilcﬂ@som'( ehq. AR0-122°C. (Eobil:, Cl164.251. 88

gmgﬁ’s §p,}?67og rg%l_%a %@@ Eﬂ&%q c&%‘ﬁ*{mﬁsﬁf‘mgqﬁ 3 570;51§3 t(éH)1
Do’ pers ERBHI DR A F B 2T RO BER I T e e g 2t (%me Fnoee

140- 144 C (s{2H)r6l2® (bris| 1H), eom'pmmlsl)ow 1B>r(epa+)a71zzw(d1ﬂa) 36 Y1) e . pp ocedur e
of Preparation_79. Found: C, .89; H 7.06; N, 2.85. C25H33NGsS requires
C) 63. 14;(d2HE 766 (d2H). 95% 8(CDC13) 1.68 (s,6H), 1.78-1.88 (m4H), 2.27

(s,3H), 1 +45 (s,3H), 3.77 (t,2H), 4.00 {d, 2H),
4.15 (t, %&%ﬁwﬁﬁsﬁﬁﬁ #@o@rﬁ‘@) 7.18 10 (d.1 H), 7.30 (t,1 H . LRVE
(Thernospray): 475 (MtH) +. Met h~rl

4-met hod, ~fR S)-(4-, (3-nethyrl -4-phenyrt~ enyrly-1.2.3.6 tetra herd ro
~yrid i n-1-yrls a | ~~hon~~]b HREBARATIONGZodi um hydri de di spersion i
mneral oil (23 ng) : dtoastlrred sol ution of the t e
conpolhd of Prepar af : ' alluoronora

Obtained as a yellow solid (93%) from 4-bromo-2-methylaniline and t-
butyl nitrite, using the procedure of Preparation §1. §(CD,CN): 2.70 (s,3H),
7.93 (d,1H), 8.04 (s,1H), 8.50 (d,1H).

15 PREPARATION 58
4-(3- -3-
Obtained as a pale yellow oil (25%), from the titie compound of
Preparation 57 and 3-methoxyphenylboronic acid, using the procedure of
Preparation 52. §(CDCl,): 2.15 (s,3H), 3.84 (s,3H), 6.79-6.94 (m,3H), 7.09

20 (s,1H), 7.33 (d,1H), 7.37 (d,1H), 7.43 (s,1H). G
PREPARATION 59
carboxylate
25 Obtained as a colourless oil (63%), from the title compound of

Preparation 58 and t-butyl 4-oxopiperidine-1-carboxylate, using the procedure
of Preparation 43. 3(CDCly): 1.50 (s,9H), 1.79 (m,2H), 2.04 (m,2H), 2.19
(s,3H), 3.27 (t,2H), 3.83 (s,3H), 4.06 (m,2H), 6.85 (s,1H), 6.90 (d,2H); 7.26 (m,
1H), 7.34 (t,2H), 7.38 (s,1H).

30 LRMS (Thermospray): 399 (M+H)".

8y,



NI
mol ) in anhydrous 1-nethyl pyrrolidin-2-one (3 m), under ni trogenZ L}a't“'r oom
tenperature. After 30 m nutes, 1-iodo-2-nethoxyethane (101 ng, 0.57 nmol)
20 was added and stirring continued for a further 16 hours) then the
resul ti ngWP 229667 was partitioned between ethyl acetate andPGRERIS/OTGHE
organi ¢ phase was separated, washed with brine, dried (MyS04) and
evapor at ed under reduced pressure. The residue was purified by flash
chr omat ogr aphy, using di chl oronet hane as eluant, followed by trituration
with diisopropyl ether, to yield 25 the title conpound (148 ng) as a
colourless solid, mp. 95-96C. b (CDCI3): 2.28 (s,3H), 2.39 (m2H), 2.67
(m2H), 3.30 (s,3H), 3.40 (m1H)) 3.58%m2H), . 3.67 (m1 H), 3.80 (s,3H))
4.10 (brs,2H), 4.9 7 (dd,1 H)) r , -7.22 (m3H), 7.32 (m 3H))
7.41 (m2H). LRVMS (APCl): 444 ( w~ c~'!12 14 ~ ,~ W 99| 29667
PCT/ EP98106t 1 404 Al RGRAIRBRV - ﬁ?&hﬂo%ﬁﬂ?*}2“3%-tetrahvdroovndme
S~-[4-13- nethW4 onen~, ~ohenyT)-1. 2.3 6-telran~rd~o~, ~vridin-r 5 1 M
Aqueous sodi urQlitaitietkas@ ale yellow sehitsolid, (93%), fmuithemue aduhpduhdo& stirred

solution of the title conpound of Preparation 1234H{ 0.33 mmol) in a
m xt ure &irepatatign® apd Hi "ﬁuqﬁacq tiiagidoysing the proce qf srepsra-:@nsﬂ ution

temper at TEEGH £oRss AES AR BT ASITE A IR BLER i1 vt
~0 W th V8iseiH), 6§28m (fn Y67, 38 (Al AHYyre acidified with glacial acetic
acid and extract eé {1 ethyl acetate. The conbi ned organi c phases were

dried (W(ﬁhemom}'&t QBOL(NHd;l) reduced pressure to provide the title
conmpound (145 ng) as a colourless solid) mp. 108-109C. b (CDCl 3): 2.28
(s,3H), 2.39 (m2H), 2.67 (m2H)) 3.36 (s,3H)) 3.53-3.73 (m SH)) 4.12

(brs, , 420(dd1H) ~ s 6. 719747(mBH) LRVS
(APCI 429 (MtH) ' " . I\/bthyl 4-j= ~-ne y - -p eny| phen )~-1.2. 3.6-tetra
hyrd ropy (R[4 ' : : i iveidir%e Sodi um

hydri de di spersion i n m neral oi | (34 n ' 0. 86mm| ) was addd to a stirred
solution of the title conmpound MMB—WQ (300 nmg, 0.78 nmmol ) in
S o & R 4 i Sl %0 48 Sl T 1
\évgz | 3!r3n adittloraftbthané (10 enlf wakiddded dropwisd to 4 Bifred safutioh of theritigor e 60%
15 compound of Preparation 60 (0.92 g, 3.3 mmol) and 1,8-diazabicyclo
[5.4.0Jundec-7-ene (0.76 g, 4.9 mmol) in dichloromethane (20 ml) at about 0°C,
the cooling bath removed and the reaction mixture stirred at room temperature
for 4 hours, then diluted with dichloromethane. The resulting mixture was
washed with 0.1 M hydrochloric acid, dried (MgSO,) and evaporated under
20 reduced pressure, then the residue purified by flash chromatography, using
dichloromethane as eluant, to afford the titie compound (250 mg) as a
colourless solid, m.p. 83-85°C. 8(CDCly): 2.30 (s,3H), 2.69 (m,2H), 3.66 (1,2H),
3.85 (s,3H), 3.86 (s,3H), 4.03 (s,2H), 4.11 (m,2H), 6.09 (brs,1H), 6.83-
6.97(m,3H), 7.17-7.35 (m, 4H).
25 LRMS (Thermospray): 416 (M+H)".



2y VA 12
hydri de di spersion in mneral oil (34 ng, 0.86 mml) was added and the
m xture stirred for a further 16 hours. The resulting m xture was
partiti onegohehbseen ethyl acetate and water, then the organper/BbhssiReso
separated, washed with water, dried (MyS04) and evaporat ed under reduced
pressure. The residue was WO 991 29667 -111 PCT/ EP98/ 06640 purified by
crystallisation fromdiisopropyl ether to furnish the title conpound (188
ng) as a colourless solid, mp. 117-119C. Found: C, 65.70; H, 6.44; N, 2.98.
C25H29NOBS requires C,65.91; H, 6.42; N, 3.08% 8(CDO3): 2.22 s (m2H), 2.29
(s,3H)) 2.47 (m2H), 2.64 (m2H), 3.33g4t,2H), 3.60 (m2H), 3.87 (s, 3H),
4.00 (dd,2H), 4.10 (m2H), 6.07 (brs,1H), 7.20-7.43 (mBH). LRVS
(Thernospray): 456 (M+H) ~. PREPAREPARATION 62
4-(4-~(3-Methyl -11-4-phenyi phenyl)-1.2.3.6-tetratydr~, ~p ridin-1
yl sul phorn~] tetrahydro~ r~, anx= ' M Aqueous sodi um

hydr oxi de sol uf i i . - : t 0 | on of
t%e title com%’%lgﬁlép%gr@tﬁo%gSW@'Bﬂﬂgﬁg&%@g‘azﬁm@Bﬁﬂva} %#i%cﬁre of .
net hangl to% Slinted&8liutiof-ofi3thyldrandbenzéhe (Cham. Fagms @ullt,i 1968; 1§, was
heated at 80C for 4 hours, then allowed to cool to roomtenperature,

di | ut ed @436, 4eb @ 28rmmedripanthysreus teithydrafutane®Oombs winilst keeping &hail ti ng
i xt idified with, 1 i id,. t.h ipitate th
bt & ned EsngemaaTafe RaopOie nHR kbt R85 SBR8 & M PO B T 0

d 5 : ' 36. 4de, 64.89; 2
Lo, 2. N DB oAy BOIERUI(4EPL S8 inolfbBded Uiopiis; ablWhick o).
1754 AR 0 i L esm g SO, e psen i s

, 3. , 4. , . 6. rs, , 7. , , {.28-T7x%
(m 7190 8-70(Gier 30 pniiea SSanpeivy lowsq I Wpem b reamigemaiminrensid
Cot ai ned 354 BoRIoRS dtid waéHlded, 18 iRErd WalsiyBRa Wit YicHTbRRAEAERE" 5O

(3 x 50 ml) and the combined extracts concentrated under reduced pressure

The residue was dissolved in ether (50 ml), the solution extracted with 1M
aqueous sodium hydroxide solution (2 x 30 ml) and the aqueous phase

15 acidified with 2M hydrochloric acid, then extracted with ether (3 x 50 ml). The
combined extracts were dried (MgSO,) and evaporated under reduced
pressure to give the title compound as a white solid (0.9 g, 24%). §(DMSOQg):
1.17 (t,3H), 2.57 (q,2H), 7.22 (t,2H), 7.57 (t,1H), 7.61 (s,1H), 7.93 (s,2H).

20 PREPARATION 63 S

visulphonyllacetate
Obtained as a yeliow solid (75%), m.p. 58-60°C, from the title

compounds of Preparation 62 and Preparation 37, using the procedure of

25 Preparation 41. §(CDCl,): 1.27 (t,3H), 2.50 (s,3H), 2.68 (m,4H), 3.64 (t,2H),
3.82 (s,3H), 4.03 (s,2H), 4.10 (s,2H), 6.08 (brs,1H), 7.14-7.37 (m,7H).
LRMS (Thermospray): 431 (M+NH,)".



WO 991 29667 - 112 PCT/ EP98/ 03640 using the procedure of Preparation 748}, ™
8(CDCI3): 1.67 (m2H), 1.88 (m2H)) 2.29 (s,3H), 2.63 (m1H), 2.57 (t,2H),
3.22 (m2H), 3.83 (s,3H, 6.89 (m3H, ' 7.10 (m2H), 7.18 (d,1 H)) 7.32

(t,1 H. vomz6§7Ther nospray): 282 (MrH) +. Met hyl PCT/EP98/06640

2- {4- E~3- net hoxvaahenyl ) - 3-nmet hyri phenprl )i ~i oeridin-1 Cbtai ned as a
colourless solid (47%, mp. 96-98C, fromthe title 1 o conpound of
Preparation 127 and net hyl chl orosul phonyl acetate, using the procedure of
Preparation 45. 8(CDCO3): 1.83 (m2H), 1.96 (m2H), 2.28 (s,3H)) 2.63 (m1
H, 3.02 (t,2H), 3.83 (s,6H), 4.01 (m4H), 6.89 (m3H)) 7.10 (m2H), 7.20
(d,1 H, 7.34 (t,1 H. LRVS (Thernospggy): 418 (MtH)+. 15 pREPA! TEA | ON

129 Met hyl 2-{~j ~3-met hoxvl ahenyl -3-neth~rlohe ny~llioeridin-1
1, 2- Di (br omonet hyI)benzene (409¥_B§.B&BEEIQMEH) was added to a zo stirred
f 1.h ) )

) . é]w}'lz‘?Z 358 (= %V&To%vmi-%- and

anhydr ousYEEPaSS g Eat Foirapt €497 TS0 o Tty ot ous
1, 2di net hoxyet hane (5 Q‘S!!l%ﬁﬁ!!}lﬁtﬁﬁﬁﬂ[ﬂﬂ%ﬁ%‘ﬁ%i rred at room
tenperature for 17 hours Ittl'e reaction had occurre so the sol vent was
evaposat ed un@btained ascaliglasey sofid (20%).tfremrtbe |tmeecqnm3@md/eﬂPreparatnon
1-met hyl pyrrol.i.din-2-ope nd the, sol onh a for 2
hour s. T&i/?nﬁ’\t%? 3r'8%%@yééaﬁﬂeés'f‘gt %Bfoqngrggﬁ]tﬁtr gﬁé?‘?ﬁ i oned
bet ween :.pg@ %hgéi r, dried
(MISQ, ) Etzrb? 3&6?@?%48 ?Hé te%gg d pr’éssur Ilowgl ve(a yl-g‘ \Isgéwsaml
Puri fi catd, 81), 389 (€ 3H) ch0dnet,26),anh0 (m2HN®6.08 (brs?1H), 6.91 (MBHCT2340
991 29667 -113 PCT/ EP98/ 06640 el ution gradi ent of pentane:ethyl acetate
(10: 1 t o7 361n).4Hyi el ded the title conpound as a white crystalline solid
(160 d: C 68.95; H 6.48; N, 2.56. C30H33NGBS
requﬂBgsL'EmB‘g(AsﬁéﬁH%C@"m 2.70% 5 8(CDCI3): 1.74 (m2H), 1.85 (m 2H),
2.27 (s,3H), 2.57 () 1 H, 2.89 (t,2H), 3.73 3.86 (m4H), 3.83 (s, 6H),
3.96 (m2H), 6.87 (m3H), 7.06 (m2H), 7.18-7.33 (m 6H).

PREPARATION 65

4-{4-[4-(3- -3- - idin-1-
isulphony) hvd +_carboxvlic acid
15 Obtained as a pale yellow solid (93%), m.p. 180-190°C, from the title
compound of Preparation 64, using the procedure of Preparation §0. §(CDCl,):
2.20-2.33 (m,5H), 2.43 (m,2H), 2.65 (m,2H), 3.43 (t,2H), 3.67 (m,2H), 3.82
(s,3H), 4.04 (m,2H), 4.14 (m,2H), 6.04 (brs,1H), 6.88 (m,3H), 7.21-7.36 (m,4H).

20 PREPARATION 66

A stirred mixture of the title compound of Preparation 64 (315 mg, 0.65
mmol), ammonium formate (200 mg, 3.2 mmol), 10% palladium on carbon (50
25 mg) and methanol (5 ml) was heated under reflux for 1.5 hours, then allowed to
cool and filtered. The filtrate was evaporated under reduced pressure and the
residue partitioned between ether and water. The organic phase was dried

(MgSO,) and evaporated under reduced pressure, then the residue crystallised



Ly rn/ 'nq
LRVS (Them ospray): 520 (MtH)+. PREPARATION 130 -, ~~ j ~3- Met hoxyg LA} N
enyj } - 3- net hyl phenylj ~a~j, ~~eridin-1 yl sutg~, p~t[)~i ndane-2 Cbtai ned as a
col ourl es 83% m p. 204-206C, fromthe title conpo

Prepar at i 3‘H %)3 using the procedure of Preparation 79. Foug /E%G’%"%"B 17;
H 6.22; N, 2.74. C2gH3~NO56S; 0.30 H20 requires C,68.16; H 6.23; N, 2.74/a.
S(DIVISOds): 1.54 (m2H), 1.76 (m2H), 2.21 (s,3H), 2.57 (m1 H), 2.89
(t,2H)) 3.55 (d,2H)) 3.72 (d,2H), 3.7? (s,3H), 3.81 (m2H), 6.87 (m3H,
7.07 (m3H), 7.19 (m2H)) 7.28 (m3H), 13.65 (brs,IH). LRVS (Thernospray):
520 (M+NH4) +. 20 1, 3-Di i odopropane (513 ng, 1.73 mmol) was added to a
stirred m xture 25 of the title conpoa B of Preparation 128 (557 ng) 1.33

mol 4
T2 ) o R R e LR BB Bl AT S ) & e B0, PR 9t
t enper at L3N sEDORYT $. 754, Qat(m,4]:l)r23f19L(d fHJ)r 2722 (CQGH$ 2 EMQSW-!S)UQMSWQ
m xture was allowed to coot to room r~~2

PCT/ EP98/ (06841, 2.664re:thl+ 304 r(éZhﬁd3é3r(t 2H)o3»§§ (§e'iH0e3r9%(&a§vH) a?ceﬁ ate and

water, th h S duced
ressube w2biva0n Gl fud 8 fo hre arit et FO8 FLER RS la ey 25d L ng
pent ane: e@.\ﬂym acetate (3:1 ) as 5 eluant, provided the title conmpound (472

ng) as a ite crystalline SO|Id m p. 97-101C. S(CDCI3): 1.75-2.02 (m SH),
2.13 (m ILRMS APSI)( A8BHM+E)59-2. 75 (m 3H), 2.90 (m2H)) 3.00 (t,2H), 3.82
(s,3H), 3.87 (s,3H), 3.93 (m2H), 6.87 (m3H), 7.06 (m2H), 7.18 (d, 1H))
7.32 (t,1H). LRMS (Thernospray): 458 (MH)+. 0 PREPARATI ON 132

1- (4-[4- (3- Met hoxyphenyl 7 -
- 3- et hr, ~hhenyi | ~peri di n- 1yr| SW| obut aner, ~rboxvlic acid %_
bt ai ned as a col OU-{BRIS(3 ) ) - AR i '

f

S(CDCI3): 1.80 (m 2H) 2.62 (M1 H,

2.74 (m 2 Ty 7 o 6. 87
(m 3H§ m 7|_?)6 ( %—é&’ %@éwﬁﬁg%oﬁé (@D’%z'%(ﬂ %&Mrﬁ%é%spr ay): 444
(MHH) +. 28 ristitlRof Prdbakdfiof e using the procedure of Preparation 50, but with a
4~4~~3- et hox, t pheny[ ~~- 3-met hyr | ~ényr || pi ~r ~eri di n- 1-yrl sul'~~~r1 ;

met h~~permmtwre-afmatimwl/(&tré) ane tetrahydrofona (Hiimdf asselyentit Found28 (500 ny,
1.2 mol) 4 dr.oys. porassi ar bonat 53. Ny, 0 , followed
oy anfgroes-06 . 59 Nodot nGreb iy Cob Tedites CaliedDi s 6,60, N, 266%
N- net hyl cRl gr 0 . I nd t he
m xt ure vgb%eaf dqu%y?%r%f Ir;i]ua;tse 'hw‘i) qmﬁ?o(%%r) §:‘kit')hg)l‘hrl_i uZIZZJer ém );lt ure was
al | oned t268¢ml, 1HR 3.06M, 2Hm2ar(miq) 3:175 ’(l§ BHI)V\B 77 (ai,bM), ;est(di1ed), Beghed
with 5%a ueous citric aci
(d,1H), 6.86 (m,3H), 7. 11 (m 3H) 7 31 (m 1H) 13.80 (brs,1H).
LRMS (APCI): 474 (M)". )
QD
20 -
PREPARATION 68
3-Methoxy-4-(3-methoxyphenyl)bromobenzene
Obtained as a pale yellow oil (78%), from the title compound of
Preparation 51 and 3-methoxyphenylboronic acid, using the procedure of
25 Preparation 52. Found: C, 57.77; H, 4.51. C,,H3BrO, requires C, 57.36; H,
4.47. 3(CDCl,): 3.82 (s,3H), 3.86 (s,3H), 6.91 (d,1H), 7.03-7.39 (m,6H).
LRMS (Thermospray): 311 (M+NH,)".



Z 4 ~~t ;~ ~~~2 WD 99/29667 -115 PC T/ EP98/ 06640 (MyS04) and evapor at ed
under reduced pressure to give a yellow oil. The residual oil was dissol ved
in ethyl acetate and the solution washed successively wi th aqueous sodi um
bi car bonaWO 8019667 on/ aqueous sodi um hydroxi de sol uti on 5 (RETIERNSA60
aqueous sodi um chl oride solution, then dried (MyS04) and evaporat ed under
reduced pressure to furnish the title conpound as a yell ow gum (175 ng}.
S(CbA 3): 1.87 (m6H), 2.20 (m2H)) 2.25 (s,3H), 2.27 (s,3H), 2.53 (m2H),
2.66 (m1 H, 2.90 (m2H), 3.07 (t,2H), 3.82 (s,3H), 3.88 (s,3H), 3.93
(m2H)) 6.88 (m3H), 7.08 (m2H), 7.20 (d, 7 H, 7.32 (t,1 H. ~o LRVS
(Thermospray): 501 (M+H) +. -87-

4-r " 4- (~3- Met hoxvRhenyl ) ~- 3- thi di n-1-yl sul ohonvl -1 ~5 1 M
Aqueous sodi um hydroxi de soi uti : ¥4 mmol ) was added to a stirred
sol ution of i t.1.8 ) | 3 i 33k . 0. 34 i

m xture of T1 ' ' 2 3

was heated at 800 for 10 hours th;anmxythd to cool to roomtenperature
and concentrated under reduced pressure. The resulting m xture was

aci di f§ ed wi t HObtained\asadgaieyiessi @il G %i) fﬁ%‘%ﬂ&ltmﬁ Pﬁ"’tﬂ%—!ﬁ'ldcﬁforret hane and

evapor at under S8 th vvater

o o for dreRBor 2 BOANstie X sk iote LB ERYHIE Mg 8 PRorlid )T T o7

E[n EE)D beeﬁaaafﬁUh 4. %g:m@hw)so &, @H&(w%)n H)zﬂ)Gzoa (i(a{)z(-m:l?_')bb (t §H§2

H. 7.32 3&83 as GM) ebsuﬁwzHo 688 rtd§;b+)a7}08 @a,ar-mvm@ (s+1H907 Ba%nHaH) UM

hydrlde dISpegﬁ_l on in mnerg@ EJF* (34 mg, 0.77 mmol) was ~ 4 ~ N~ "n=2
. n tv0IiSdiheunesprayy Aes/( 9{33/)06640 added to a stirred solution of the

tltleocorrpound of Preparation 8 (288 ng) 0.77 mmol) in anhydrous

di methylformam de (5 m), under nitrogen, at roomtenperature. After 30

m nutes, benzyl brom de (0.1 m PREFARATION Zas added 5 and stirring

continued for a further 16 houhrs, then the resulting m xture was '

(brs, 1

A stirred solution of the title compound of Preparation 69 (6.7 g, 16.2
mmol) and p-toluenesulphonic acid (6.17 g, 32.5 mmol) in toluene (70 ml) was
15 heated under reflux in a Dean-Stark apparatus until water removal was
complete (ca. 4 hours), then allowed to cool and diluted with ethyl acetate (100
ml). The resulting mixture was washed with 1M aqueous sodium hydroxide
solution (3 x 50 ml), then the organic phase dried (MgSO,) and evaporated
under reduced pressure to provide the titie compound (3.3 g) as a yellow oil.
20 &(CDCI;): 1.80 (brs,1H), 2.50 (m,2H), 3.14 (t,2H), 3.57 (m,2H), 3.84 (s,6H), 6.20
(brs,1H), 6.88 (d,1H), 6.98-7.36 (m, 6H).
LRMS (Thermospray): 296 (M+H)*.

PREPARATION 71
25 4-[3- 4-(3 - X idin-
1-visulphonyliacetate
Obtained as a yellow semi-solid (40%), from the title compound of
Preparation 70 and methyl chlorosuiphonylacetate, using the procedure of



z li Kl"i"l,
partitioned between ethyl acetate and water The organic phase was separated
and the aqueous phase washed with ethyl acetate. The conbi ned organic
sol utions hed sequentially with water and aqueous | ori de
sol ution, %6?@69%804) and evapor at ed under reduced pr essure/i:‘j%@Q
resulting ~o residue was triturated with diisopropyl ether to give the
title conpound (170 ng) as a colourless solid, mp. 137-138C. 8 (CDC 3):
2.68 (m2H), 3.42 (m2H), 3.59 (m1 H), 3.67 (s,3H), 3.72 (m 1 H) 4.14
(brs,2H), 4.21 (dd,1 H)) 6.10 (brs,1H), 7.18-7.37 (m6H), 7.44 (m4H), 7.59
(m4H) . LRVS (Thernospray): 462 (MtH)+_ 15 Cbtained as a colourless solid
(5099, mp. 164-165C) fromthe title 25 Tonpound of Preparatr on 135, using

th 3 68 2 3.60
(m1r B ler kP ¥ 8867 i1 BESON, 31" lolaliogg” b by 2 %0
7. 20- 7. 3Trequiir€$IC, 58.78; KNGH5) N, B. F2%( na(SHCI)L VBT (AVZH),:3.64 (1,2} 19.81 25
PREPARATI 137 ~lI ~ to 60% Sodi um hydri de di spersion in mneral oil (30

mg, 0.73 (svaH) dvidhs(saBidpct.02 (826D 4r1e1d(m@l'{)tﬁdﬁ (bfs 1Hy 6.B8I(d, dhnpAMd of

P t 12 WD 99119667 -117 '

Pg'lloglgg | 2@%@%938(“%07 géﬂﬂ%’di %r?ﬁéf‘h%’ﬁ onnam de (5 m), under nitrogen,

at roomtq-_lirpglrsrggﬁl;.,eI é;dé@r 439 .n.q*es 1, 2-di (brononet hyt ) benzene (267 ng,
ed

1.0 nmol ) was tlrrlng contlnued for a further 16 hours. Next) an
5 additional quantity of sodium hydride dispersion in mneral oil (30 ng,

0.73 Mol ) was added and the re Laon _m stirred at roomtenperature
for a further 2 hours. The resu S partitioned betvveen et hyl
acetate apg wat.er) e g 5 nIBIIRS AHES 228 b DS hE . phas

was extra _.ﬁ’” = ln '10 -Q' !‘ nf h ommn l.lﬂlll [1V Lran m(u v.v_. '?'/‘)

washeglg 0 successively wt 2lipho? Xotloils 4ta chl ori de sol ution,
dried (MgS04) and evapor at ed under reduced pressure) then the residue

purified by flQbtaingd amacajouriess semi-aglich{t%ak érom e tile compousdaifuant ,
! ) Sl gl 3
(7 mlgH) Zg:c(?@nfog %2,()3% % '@M%S%') frrggn? é4@{)&g(ré§ %.%?).73,@49@.36?!\6} 1
3.05%. &(CDCly): 168 (s,6H), 2.67 (m,2H), 3.64 (t,2H), 3.82 (s,3H), 3.84
15 (s,3H), 3.85 (s,3H), 4.13 (m,2H), 6.07 (brs,1H), 6.88 (d,1H), 6.97 (s,1H), 7.02
(d,1H), 7.13 (m,2H), 7.31 (m,2H).

LRMS (Thermospray): 460 (M+H)".

20 - 4-(3- iperidin-1- - Q

methyipropanoate
Obtained as a colouriess solid (80%), m.p. 140-142°C, from the title

compound of Preparation 72, using the procedure of Preparation 66. Found:

C,62.31; H, 6.87; N, 2.91. C,,H3,NOgS requires C, 62.45; H, 6.77; N, 3.03%.
25 &(CDCl): 1.66 (s,6H), 1.87 (m,4H), 2.49 (m,1H), 3.09 (t,2H), 3.82 (s,6H), 3.84

(s,3H), 3.93 (m,2H), 6.81 (s,1H), 6.86 (d,2H), 7.08 (m,2H), 7.29 (m, 2H)

LRMS (Thermospray): 462 (M+H)".

Lt



28N 2N

LRVB (APCl): 474 (MkH) +. 20 2-(4-(4-Pyl ph~~~1)-1.2g9.6-tetra

I drolaarridin-1-yl su~~yJjindane-2 Cbtained as a colourless solid (679,
fromthe title conpound of Preparation 137, using the procedure of

Pr epar at'i oo &eeerxcept that the residue was triturated w t lpcaVErSs¢6a0Y |
ether. b (CDCI3): 2.60 (m2H), 3.56-3.84 (m®6H), 25 4.07 (brs,2H), 6.05
(brs,1H), 7.19-7.60(m 13H). ~3-Chl oro~4-ffuoro~,yly-3-nmeth~rl bronobenzene
bt ai ned as a colourless oil (209, fromthe title conpound of ~~6r ai
t~~~ WD 99| 29667 -118 PCT/ EP98106640 Preparation 57 and

3-chl oro~-fl uorophenyl boronic acid, using the procedure of Preparation 109.

8(CDCI3): 2.22 (s,3H), 7.04 (d,1 H), $g10-7.20 (m2H), 7.28 7.39 (m2H),
7.42 (s) 1 H. 5 PREPARATION 140 | 4~,4~3-chl oro-4-fl uoroohenlrl
-3-nethlrl ohenyl] 4 hydroxy~~~rEBEMNdAyl ate L» Obtained as a

col ourl ess qu [ 9 and
t-butyl 4-oxXsPpeEriaiine Sicicr ey : ¥ Péepar ati on
43. Found: C, 65.96; H, 6.64; Ai IFN03 reqwres C, 65.79; H
6.48; N, 3.34% S(CDCI3): 1.50 m2H), 2.04 (m2H), 2.28
(s,3H5. 3.2% Olbié?ihl)a;iaS@Eo(ourléks sol?d m%)aﬂp(mem-ﬂss% Sﬁemﬂh@t(tm 3H. -5
LRMS (APCI): 420 (MrH) +. ~~PARAT| ON, 14

4- (~3- ChF@mgoynd PGFB%'W@HD %%!%Wrsﬁeﬂwq ofiPreparatiqn6Pafpndpyri di ne

) d |

coLaLnodeas 84008 SN 1081 o (90o.s i 61 15 GOBRANRY 1ol

Pr epar at §@DGR): $(e©%l6m 12872§n(45-l)32|)69 an A01)( mmJot)zhg 3%1(@ ), 3.82 56
H

(m2H), 6.16 brs . LRVS (APCI) :
302 (MrHst3HRH. @zzenmlem (st W@awmzﬂn O'B(mmrd)dz:’(mmﬂb

henyl)- 3 SR RS Yeb dadmy”

15 Obtained as a pale yellow oil (29%), from the title compound of
Preparation §5 and iodomethane, using the procedure of Preparation 49.
Found: C,62.99; H, 6.64; N, 2.88. C,sH3;NOgS requires C, 63.40; H, 6.60; N,
2.96%. 8(CDCly): 1.43 (t,3H), 1.67 (s,6H), 2.66 (m,2H), 3.63 (t,2H), 3.81 (s,3H),
3.83 (s,3H), 4.07 (q,2H), 4.13 (m,2H), 6.07 (brs,1H), 6.87 (d,1H), 6.96 (s,1H),

20 7.02 (d,1H), 7.10 (m,2H), 7.31 (m,2H).

LRMS (Thermospray): 474 (M+H)".

25 methyvipropanoate
Obtained as a colourless semi-solid (83%) from the title compound of
Preparation ?5, using the procedure of Preparation 66. Found: 0,62.86; H,
7.12; N, 2.68. C,5H13NOgS requires C, 63.14; H, 6.99; N, 2.95%. 8(CDCI3):
1.43 (t,3H), 1.67 (s,6H), 1.86 (m,4H), 2.70 (m,1H), 3.09 (t,2H), 3.82 (s,6H), 3.97
30 (m,2H), 4.06 (q,2H), 6.80 (s,1H), 6.86 (m,2H), 7.08 (m,2H), 7.27 (m,2H).
LRMS (Thermospray): 476 (M+H)".

w



AT "M
~tratydro~~rridin-1-vl su~l nh~l)acet ate Cbt ai ned as a col ourl ess sol |2dlI Rt 2
(379, mp. 125-126C, fromthe title ~'rni I/ ~l~0 "~ ~.,~ WD 999667 -119
PCT/ EP98/ Qg é$hgeepound of Preparation 141 and net hyl PCT/EP98/064
chl or osul phonyl acetate, using the procedure of Preparation 61. Foun C,
57.46; H, 4.83; N, 3.14. C2~H2,CIFNO4S requires C) 57.60; H) 4.83; N
3.20% 8(CDCI3): 2.28 (s,3H), 5 2.67 (m2H)) 3.62 (t,2H), 3.80 (s,3H), 4.01
(s,2H), 4.06 (s,2H), 6.08 (brs,1 H, 7.17 (m3H), 7.23 (m2H), 7.36 (d,1H).
LRVS (Ther nospray): 438 (MrH)+. PREPARATI ON 143 10
4- (1. 3- Benzodi oxol - 5yl ) - 3- net hyl br onolgpnzene Obtained as a col ourl ess oil
(34%, fromthe title conpound of Preparation 57 and
1, 3- benzodi oxol - 5-yl boroni c aci PREBARATION Pr ocedure of Preparation 109.
8(CDCl 3): 675(slH) 685(d1
H, 7.06 ] k-

4-(4~(1. 3- benzodloxol 5- yI) 3‘neth | |-4 h3 d~ roicar~r~er|d|ne 1
bt ai ned as a col ourless solid (@Mﬁ%&%% 138C, fromthe title 20
compound of Prsftaindld £9a kblouissisdidl(96%; ﬁéﬁplhléﬁtﬁledthdrﬁpéuﬁdibboxw ate,
usi ng the procedure of Preparation 43. Found: C, 2; H 7.15; N) 3.44.

CZ4H23NO§’remmraoes7'ﬁ:usmttr@pneceaun&)pf Rrep@ration SQ(EDunQ) :C.B1A2;(H, 9H), 1.76
(m2H) . 2 (B 38 0 2020 ibairek Coh usal A, 435980 sl (5 )
Ny ?aenzg@*!f (7 060 S87 (M) 270 (. 11, 3,11 (42H), 3.8 (5.3H). 404,

as a pal gmy4H), evecs (8,1 H) (8.6%)(d,2H)p 7.080m 2BHC7 I (mH)e title 3o conpound
Preparatlon 144 and triffuoroacetic acid, using the procedure of 2 4
r,~ ~10 ' ERMSQ (Thermospray): 479 (M+NH,)".

15 Obtained as a colourless foam (86%), from the titie compound of
Preparation 39 and 3-ethoxyphenylboronic acid, using the procedure of
Preparation 41, but with methanol:dichloromethane (1:99) as eluant. 3(CDCI,):
1.42 (t,3H), 2.22 (m,2H), 2.28 (s,3H), 2.44 (d,2H), 2.65 (m,2H), 3.34 (dd,2H),
3.60 (m,2H), 3.90 (s,3H), 4.00-4.15 (m,6H), 6.03 (brs,1H), 6.83-6.92 (m,3H), )
20 7.20-7.36 (m,4H). 2
LRMS (Thermospray): 500 (M+H)".

25 visulphonyljtetrahydropyran-4-carboxyiic acid
1M Aqueous sodium hydroxide solution (2.3 mi, 2.3 mmol) was added to
a stirred solution of the title compound of Preparation 78 (290 mg, 0.58 mmol)
in a mixture o_f methanol (10 ml) and 1,4-dioxan (2 ml). The resuiting solution

was heated ét 80°C for about 5 hours, then allowed to cool to room



- Pr”", 0“2
WD 99/ 19667 -120 PCT/ EP98/ 06640 Preparation 35. 8(CDC 3): 2.28 (s,3ﬁ)l‘) 256

(m2H)) 3.12 (t,2H)) 3.56 (m2H)) 6.00 (s,2H)) 6.17 (brs,1 H), 6.75-6.82
(m2H), 6.87 (d,1 H), 7.17 (d,1 H), 7.22 7.30 (m2H). 5 LRVS (APCl): 294
(MtH) +. P 870N 146 | - 1 in lylsu r~hor~y' ~}acet at e ORCATEPI#06640 o
colourless solid (57%, mp. 133-134C, fromthe title ~ conmpound of
Preparation 145 and net hyl chl orosul phonyi acetate, using the procedure of
Preparation 61. Found: C) 61.15; H, 5.41; N, 3.15. CZZHZSNGsS requires C,
61.52; H, 5.40; N, 3.26% 8(CDCI3): 2.28 (s,3H), 2.67 (m2H), 3.62 (t,2H),
3.80 (s, 3H), 4.01(5,2H) 4.06 (s, 2H) 600(5 2H), 6.08 (brs,1 H) 6.78 ~
5 (m2H), 6.87 (d,1 H, 7.20 (m2H), “B126 (m1 H. LRVS (APCl): 430 (MtH) +.

4-12-Fl h | ] - th ol | il
(a30y + TRmeeRRU aid WaRdmAA TR ngfeedg}ﬁ%ﬁtﬁ’g%&?? e TG WY o0 i
aci d, Eﬁﬁltm%d%étﬁlé@wwnyde&W@bb@rhﬁEp&hyBé%@)theR tRE o(‘%\lrﬁ

7.06-7.2 , (.30-7.40 2H) . (s H) . 25 PREPARATI 148

t - Butyl ph(ase(dmeﬂl (Mg&Qy)[and evapnrated umderrfepuaedwesaure The residue

i ~neridi ~ elca bo at e, Cbt ai ned..as . a el | w anor SO|Id 539
from t5he"‘ﬁstqr¥3t‘al ﬁ%’f Siisppiopy V‘gft%ﬂ'?rﬂﬁ‘ éﬁd’t ompouRd 30 mg (53%.
t - but yl 2 WO
00120067 25 BT InGh 2BRA0SLE Fouh %%ﬁ£§§?EnN4%F7;ound c
71. 39; ch%éwogs r Lﬁrle@ C B4 B2eHNe 24 NJU! 88%. CB(CUICIS)Y ;1.43 (138 ,,wy 3. 63%

S( CDC13) . 1.78 (d, 2H) 2. S s, 3H). g (t,2H),
4.04 (m @r)2H) 72129 (3 3&|)I-3421d.126‘l)7 @@(EMQM 334)42 (@dZHY, ﬁ}@':f—ilm 2Hu8. Q%- | H) .

LRVE (APEl g (it Had (brs 1R 68278 08 (113H), 7.20-7.35 (m,4H).

10 LRMS (Thermospray): 486 (M+H)".

15 Obtained as a colourless solid (80%), m.p. 75-76°C, from the title
compound of Preparation 41 and iodomethane, using the procedure of
Preparation 40. Found: C,65.55; H, 6.82; N, 2.98. C,5H34NOsS requires C,
65.62; H, 6.83; N, 3.06%. &(CDCl,;): 1.43 (t,3H), 1.68 (s,6H), 2.28 (s,3H), 2.65
(m,2H), 3.62 (m,2H), 3.81 (s,3H), 4.06 (q,2H), 4.12 (m,2H), 6.06 (brs,1H), 6.83-

20 6.92 (m,3H), 7.20-7.35 (m,4H).

LRMS (Thermospray): 458 (M+H)".

25 yvisulphonyl}-2-methyipropaneic acid
Obtained as a colourless amorphous solid (50%), from the title
compound of Preparation 80, using the procedure of Preparation 79, but with
purification b}l flash chromatography using methanol:dichioromethane (2:98).



4- [ ~2- Fl uor cZp~enyl ) - 3-met hr ~he_n~~] - 1. 2. 3. 6-tetrahyd ropyrid ine o 2 & ¥/{ 2"

Obtained as a pale yellow oil (93%, fromthe title compound of Preparation
148 and trwbloygsegceti c acid, using the procedure of Preparpgsg p”?‘g
8(CDCI3): 1.80 (brs,1 H, 2.21 (s,3H), 2.50 (m2H), 3.12 (t, 2I—/0E 4
(m2H), 6.19 (brs,1H)) 7.10-7.38 (m7H). LRVMS (APCl): 268 (MfH+. 'l 5 a h
4- 4- r -1 Oobtained as a colourless solid (30%, mp. 128-130C, fromthe
title 20 conpound of Preparation 149 and net hyl chl orosul phonyl acet at e,
usi ng the procedure of Preparation 61. Found: C, 62.57; H) 5.71; N, 3.32.
CZ~H22FNO4S requires C, 62. 52 H 5 5092J\I 3 47% 8(CDCI3): 2.21 (s, 3H),
2.69 (m2H), 3.63 (t,2H)), 22 , 4.10 (m2H), 6.09 (brs)
1 H), 7.18(QDChH): H.437L, 3171).71@@((5#9!452) W(ss@ﬁlraﬁ@um 24), 1368 (1v2id), 14.08.04

( MHH) + ~cet aj n l_ourl ess gum (76%,
from t he @2*#)3 %ﬁm %ré% (brs ﬁ's)l F%r& 42" %ahz 35 4kl 991 29667
-122 PCT/ 1{?&56 ﬁmﬁ +0n 37 and 3, 4-di net hoxyphenyl boroni ¢ acid,

usi ng theﬁgrﬁ%c @ of eparation 41. Found: C, 61.71; H, 6.10; N, 2.91. .
C~-HZ~N66S requires C, 62.01; H 6.11; N) 3.14% S(CDCI3): 2.30 (s,3H), 2.67
(m2H), 3.62 (t,2H), 3.82 5 (s,3 3.87.(s,3H), 3.92 (s,3H), 4.02 (s,2H),
4.10 (m2H), 608(brslH) G.QE—ABM;&@P . Hy, 7.20-7.30 (m3H). LRMS
(APCI): ‘ it : T

Obtained as a colourless amorphous solid (99%), from the title

compound of Preparation 41, using the procedure of Preparation 66. §(CDCl,): —3
10 1.43 (t,3H), 1.85 (m,2H), 1.97 (m,2H), 2.28 (s,3H), 2.67 (m,1H), 3.01 (m,2H),

3.84 (s,3H), 3.98 (s,2H), 4.01 (m,2H), 4.05 (q,2H), 6.80-6.90 (m,3H), 7.05-7.34

(m,4H).

LRMS (Thermospray): 432 (M+H)".

15

Obtained as a colourless gum (91%), from the title compound of

Preparation 82 and iodomethane, using the procedure of Preparation 40.

20 J(CDCly): 1.42 (t,3H), 1.67 (s,6H), 1.80-1.95 (m,4H), 2.29 (s,3H), 2.67 (m,1H), {:)
3.10 (m,2H), 3.82 (s,3H), 3.97 (m,2H), 4.06 (q,2H), 6.82-6.90 (m,3H), 7.06-7.35
(m,4H).

LRMS (Thermospray): 460 (M+H)".

25

Obtained as a colouriess solid (72%), m.p. 125-128°C, from fhe title



AR

ot ai ned as a pate yellow solid (759, fromthe title conpound of 2h A i
Preparation 37 and indan-5-yl boronic acid (WD A-97132853)) using the
procedure of Preparation 41. 8(CDC13): 2.10 (m2H), 2.30 (s,3H), 2.69
(m2H), 1ev2es@86d7m 4H), 3.62 (t,2H), 3.82 (s,3H)) 4.02 (s, PIEPIsdésad M 2H) ,
6.08 (brs,1 H, 7.09 (d) 1 H, 7.9 8-7.35 (mSH). LRWMS (Thernospray): 443
( MtNH4) +. PREPARATI ON 153 20 Methbrl 2-(4-(~neth~rl-4- 3
trifluoronmethoxyphenyrl | phern, ~~J-1.2.3.6
tetrahydropyrridi n-1-yrl sul ~honyrl)~acetate Cbtai ned as an anor phous solid
(289, fromthe title conpound of Preparation 37 and
3-trifluoronet hoxyphenyl boronic acid %#) A- 96/ 13500), using the procedure
of Preparation 41. S(CDC13): 2.30 (s, , 2.69 (m2H), 2s 3.64 (t,2H), 3.81
(S 3H) dorRBolind 3HPreplaration 832 dsingtthé r()bédurb dﬁ)Pre tatioh 39, éxedpt) . 7. 43

R%/B APCI) ﬁh&l?l ( M-H) + o Q) .~ rE,aZ WD 99t 29667 - 123
4 Phenprﬂ!asthe cﬂuldG(:m’OdﬂGWBBﬂaﬁblﬁéfﬂf@ﬁbwmtpgﬂ'msmr@t ai ned as an

i f h
8? e oqurdchpramihans (47 )gb8RaEs it lisHibR TR b etnBr Bblda: o i o
(E:I ?1%360.7618%3 ﬁ@@;ﬁ&%@) %)\Idfs réthf&(?%iGQiﬂ_ﬂ?l_Oﬁ_ &?I%ﬁ?‘?) I 7.65
bt ai necB(é}DG\l;,)cm .dar(t,3sl3, £.6Bi(d, 6(1"53%7)74719(7 (m.881),12.26 (6f3tdm2B6 medH), f rom t he

titl 154 d but i 1
ot boxo BA (Tuakih f DB 3 et & BF-ord iR 3055 FHBaded. & 65,34 H

6.22; | RMS (APCI): 446 (M+H)".

10

A stirred solution of the title compound of Preparation37 (206 mg, 0.53
mmol), 2-(tri-n-butylstannyl)pyridine (Tetrahedron, 1997 §3, 859; 295 mg, 0.80
15 mmol), tri-o-tolylphosphine (50 mg, 0.16 mmol), palladium(l!) acetate (12 mg,
0.05 mmol) and triethylamine (0.2 ml, 1.44 mmol) in anhydrous acetonitrile (6
ml), under nitrogen, was heated under reflux for 6 hours. Additional portions of
tri-o-tolylphosphine (50 mg, 0.16 mmol) and palladium(ll) acetate (12 mg, 0.05
mmol) were added, then reflux continued for a further 24 hours. The resuilting,
20 cool mixture was partitioned between ethyl acetate and aqueous sodium
bicarbonate solution, then the separated organic phase washed with water,
dried (MgSQ,) and evaporated under reduced pressure. The residue was
purified by flash chromatography, using an elution gradient of hexane:ethyl
acetate (100:0 to 55:45), to afford the title compound (20 mg, 10%) as a
25 colourless amorphous solid. 3(CDCl,): 2.39 (s,3H), 2.68 (m,2H), 3.65 (t,2H),
3.81 (s,3H), 4.02 (s,2H), 4.10 (m,2H), 6. 10 (brs,1H), 7.23-7.30 (m, 3H) 7.40
(m,2H), 7.75 (dd 1H), 8.70 (d,1H).
LRMS (APCl): 387 (M+H)".



ryy f‘nq'
N, 3.26. C23HZSFsNGs requires C, 65.55; H, 6.22; N, 3.32% S(CDCl 3): Z#QG" fot
~5 (s,9H), 1.78 (d,2H), 2.04 (m2H), 3.28 (t, 2H) 4.10 (m2H), 7.28-7.42
(m6H) 7. .88 (s,1H). LRM5 (Them ospray): 422 ( —
PREPARATI d?lﬁfé/g’éfgbq Phenyl - 3-trifluorometh~rl h~envl)- 1. 2F 3/ EF{86p40
hv, ~, r~pyri dine Cbtained as a pale brown oil (90%) fromthe title conpound
of Preparation 155 and p-tol uenesui phonic acid, using the procedure of
Preparation 70. 8(CDCI3): 2.50 (m2H), 3.17 (t,2H), 3.58 (m2H), 6.27
(brs,1 H, 7.25-7.42 (m6H), 7.56 (d,1H), 7.75 (s,1H). 2~ LRMB
(Thernospray): 304 (M+H) + 2 4~ ~~ ~~~ 2 WO 991 29667 -124
PCTJEP98/ 0(i 640 pREPARATI ON 157 Met hyT94‘
2-f44-~~r| - 3- trlfluoronethyrlp~§§a%éA§PgLé§_$§rahyer~yrrldln lyrlsu
~JI30|perJacetatesOotalned P y ow oi | (59% fromthetltle_
conpound of NRstRRER JYL[BrméS Dvrigi Getetriahodtorve
procedure of Preparatlon 37. S(CDC13) 2. 71 m2H) 3. 66 (t, 2H) 3.82
(s,3H), 4.02 {s,2H), 4.12 (m2 , 7.28-7.42 (m6H), 7.55

d, 1 7.72 TI.ON 158 )
(2 2- Di )thyrl qﬁéﬁbenz%é oXD M% l%’a"b W@QF#&? EE’P ‘g green solid
(479, mmeg arddioh BCantrp @r-bﬂ@lﬁtaﬂnﬁ)pi«nﬂﬁtéﬁﬂsmb @ret;fraéeduwoﬂ e
(GB- A-2187452) and trimet P;/hatborate using the 1s procedure of Preparation

101. 8( Difsepaation. &0 excep éhey vegetionHjme waisr5 hounspt refluxdolawadipy 7. 80

, 2H) . —PARATI ON 159 | 29 tet . | hoy, ~J 2- net
I(is~c-|:?)an 4B &tirae t&?%?‘%%lfgmrf'%é‘é‘g Cg?ﬁ# 92 %57§ Ngjl# é@o/;{ from '[rﬁe
titl t d
itle cog n@Ls?% q?ﬂ@&@'@1é5ﬁ 874 R, Pk 500 lassog%gg%gv@ce ur.e

of Prepar éPl W th et her: hexane' as eI u 1.67 )

(e sy st ekl i s, ey w3
: rs ' 19-7. .
(Ther oS E%Xm 4B 7(8M-£g.1H), & 50 (m,2H). m m

LRMS (APCI): 387 (M+H)*.

PREPARATION 87
e A (ovridin-- i _—
yisulphonyllacetate
Obtained as a colourless foam (54%), from the title compound of
Preparation 37 and 4-(iri-n-butylstannyl)pyridine, using the procedure of
Preparation 85. Found: C, 61.98; H, 5.80; N, 7.13. C5H,,N,0,S requires C, B
20 62.18; H, 5.74; N, 7.25%. 8(CDCls): 2.30 (s,3H), 2.70 (m,2H), 3.64 (t,2H), 3.81 \}
(s,3H), 4.02 (s,2H), 4.10 (m,2H), 6.10 (brs,1H), 7.20-7.30 (m,5H), 8.66 (d,2H).
LRMS (APCI): 387 (M+H)".

25 A 2.5M solution of n-butyllithium in hexane (4.5 ml, 11.3 mmol) was
added to a stirred solution of 2-bromo-6-ethoxypyridine (Rec. Trav. chim., 1965,
84, 53; 2.1g,11.3 mmol) in anhydrous ether (25 ml), under nitrogen; at about -
40°C. After about 20 minutes, tri-n-butyltin chloride (3.1 ml, 11.4 mmol) was



l)\,
2 ~ ~;'~~ LC-2 WD 99/ 29667 -125 PC TI EP98I 06640 s Obtained as a 2k N
col ourl ess, anorphous solid (96%, fromthe title conpound of Preparatlon
159, using the procedure of Preparation 90. s(CDClI3): 1.64 éﬁ% , 1.72
(s, 6H), 1WPORE (m 4H), 2.27 (s,3H), 2.63 (m1 H), 3.09 FPHIARPs0654E,
(s,3H), 3.98 (d,2H), 6.6S-6.77 (m3H), 7.07 (m2H), 7.17 (d,1H). o LRVS
(Thernospray): 488 (MtH)+. 2-{4-(4-(2.2-Di nmethvrl-1. 3- benzodi oxol - 5- y(
-3-net ~~ar (] Roeri”din-1 ylsul dhonyj}-2-nmeth~~ roi~anoic acid ~s Cbtained
as a colourless, anorphous solid (47% fromthe title conpound of
Preparation 160, using the procedure of Preparation 79. S(CDCI3): 1.67
(s,6H), 1.72 (s,6H), 1.78-1.88 (m4H-952.27 (s,3H), 2.63 (m1 H), 3.10

E ?hglr_bmsépo ¥ ggg d mﬂggr ajéx?tga\érml gmjpgtegf ?hé @ac‘t_:)oh mlxiLure(was a léwlécli? Ve
ﬁmt;lr ?m4€04‘%§%rf§tét rﬁrﬁ#&qﬁ?ﬂﬁ# %)?a@h?%ane (\g?%gaép%bggh%m?) o8

tri et hyl agdition (o3 aquelous %ﬁhmnhjm chibritie solution, then the organic phase
bi s(di phenyl phosphi no) ferrocene] di chl oro_pall adi un(11) (224 , 27 mol)
and afhyseraratad, washscwith yeaies, dried/dMasPd) agerﬁvaﬂa@tgﬁ mdearenmn refl ex

and v oprdssurd.; TheFesBUB < e BR8SR chlomBRRRARt Bl Shsld L e e
filteredgifigmenpenmané dibhiororrthane $100:040 18BY20)5 ts giverthkaileand t he aqueous
phase washed with ethyl acetate. The conbined organic solutions were dried

( MgS04) Mpeuaﬁéﬂﬁg&%ues a eelaudeseibs$(GREI): h8r905(t19ﬂr6 i1 88 @6k was

Bl uant )ed13€6r ISP B B0 4 R B SRt HE Rt o BB A 3 e ne °°

titI (3%8 9 (356 ng, 15% as a col ourl ess, anorphous SO|Id 8( CDC13):
1.37 ﬁa 2.60 (s,3H), 3.72 (s, 3H), 7.27(d,1 H, 7.70 (d,1 H, 8.15
(s,1 . 0 LRMS (Therm)spray) 273 (M+H) °. PREPARATION 163 ~5 To a stirred

sol utlon of the title conpound of Prearatlon 40 (400 ng, 0.96 mml) in
degassed 1, 2-di met hoxyet hane Au REARSEI QNST0 the t|tIe conpound of

reaction
15 A stirred mixture of the title compounds of Preparation 40 (600 mg, 1.2

mmol) and Preparation 88 (745 mg, 1.8 mmol), tri-o-tolylphosphine (109 mg,
0.36 mmol), palladium(ll) acetate (30 mg, 0.13 mmol),
tetrakis(triphenylphosphine)paliadium(0) (30 mg, 0.025mmol), triethylamine
(0.45 ml, 3.2 mmol) and anhydrous acetonitrile (15 ml), under nitrogen, was

20 heated under reflux for 18 hours. The cool mixture was partitioned between
ethyl acetate and aqueous sodium bicarbonate solution, then the organic
phase separated, washed with water, dried (MgSO,) and evaporated under
reduced pressure. The residue was purified by flash chromatography, using an
elution gradient of pentane:ether (95:5 to 80:20), to yield the title compound

25 (290 mg, 52%) as a colourless foam. 8(CDCl;). 1.40 (t,3H), 1.68 (s,6H), 2.46
(s,3H), 2.66 (m,2H), 3.63 (m,2H), 3.81 (s,3H), 4.12 (m,2H), 4.40 (q,2H), 6.07
(brs,1H), 6.68 (d, 1H), 6.98 (d,1H), 7.26 (m,2H), 7.40 (d,1H), 7.60 (dd,1H).
LRMS (APCI): 459 (M+H)".

"2



(AL B TP (4
20 m xture heated under reflux for about 3 hours, under nitrogen. Because
of limted solubility, a portion of 1-nethylpyn-olidin-2-one (4 m) was
added and yd69doger! ting mxture refluxed for 9 hours, then gldoug 6&@ cool
to roomtenperature, diluted with ethyl acetate, vvashed w th water ried
(MyS04) and evaporated under reduced pressure. The residue was purified by
fl ash chromat ography) 2s using an elution gradient of
met hanol : di chl or omet hane (0: 100 to 2:98), followed by crystallisation from
di i sopropyl ether, to furnish the title conmpound (261 ng, 56% as a
colourless solid) mp. 148-151 C. §( 3): 1.67 (s,6H), 2.30 (s,3H), 2.63
(s,3H), 2.67 (m2H)) 3.63 (m2H), 3.7 s,3H), 3.81 (s,3H), 4.13 (m2H),

6.07 (brs, 1H), 7 19- 7 32 (m SH) so LRVMS (Thernospray): 482
( M+H) ~. 2 4 ~' -, ., ~~ ~C~2 ?/ EP98/ 06640 -127 PRE ARATI ON
164 Meth i iperidi

2-f4-14-(1. 2-di methyrlbenmmdazol 5-yl)-3-net hyrl phen, yl]' ~I peridi n—-l 5
bt ai ned as a pal e yell ow gum ( title conpound of Preparatian

wns conduc éSK?ﬁriﬁgé{y‘ioﬁiaﬁﬁ%ﬁ’?é%&e’h"%@ ofPERRalpiEBy (oo Mg @genat! o
met hanol rgiingl)lie heesthbhen@ 2(rﬁl)9ﬂés M?érogéﬂdte@samﬂaﬂé Qsogﬂbwg rédsipdlover

8(CDC13): 1.65 6 1. 78- 2. 27 3 3 2.fi5
(En 1 H)) 1@°/6)9a(1a(n;lgmHg)m saubz:r( (sﬁasmpg fa. QAQErSBFIanSme'Q_IDBSQM@—W(:tUrGOF% 7. 32I

SR findiect ST tiats NAs. S VRATA Witersediced Pliastie B00 106 TRHAUSS 55 dlﬁq o
125 127C

of Pr epaP uI”lﬁgn g%sh'ég\gg ;@ ?Hgo&ﬁmﬁ’gﬁs@ﬁ GQFE‘(d}négll—ﬁ ﬁ%’z‘&%?“%fcezuz
(s, 3Ho 280:a0(to7D: 3‘0) t@ pradide thiestiti-eompotad ((70 3‘?@,,253’/085!8 (mlctﬂbi)n;le& 92

Chor s oams SGDOITMARS (Hrereuds BR) (582 48.2F), 180 (m o), B.4s" ~ FR

PR G el e s R L R ST it
(d,1H), 6.96 (d,1H), 7.10 (m,2H), 7.38 (d,1H), 7.60 (dd,1H).
LRMS (APCI): 461 (M+H)*.
15

A solution of the title compound of Preparation 91 (68 mg, 0.15 mmol) in

's

20 a mixture of 1,4-dioxan (2 ml) and 1M aqueous sodium hydroxide solution (0.26 )
ml, 0.26 mmol) was stirred at room temperature for 18 hours. The resuiting
solution was diluted with water (20 ml), acidified with glacial acetic acid to pH
~4 and extracted with ethyl acetate. The extract was dried (MgSO,) and
evaporated under reduced pressure to fumish the title compound (60 mg, 87%)

25 as a colourless solid, m.p. 178-178°C. Found: C, 61.53; H, 6.81; N, 6.09.
C,3H30N205S requires C, 61.86; H, 6.77; N, 6.27%. §(CDCly): 1.39 (t,3H), 1.68 .
(s,6H), 1.82 (m,2H), 1.90 (m,2H), 2.43 (s,3H), 2.67 (m,1H), 3.10 (m,2H), 4.00
(brd,2H), 4.38 (q,2H), 6.65 (d,1H), 6.96 (d,1H), 7.10 (m,2H), 7.38 (d,1H), 7.60
(dd,1H).



Y] "f'm
2 4 ~ ; ~ tC-2 WD 991 29667 -128 PCT/ EP98/ 06640 a stirred sol ution gfl* t&”l 2
title conpound of Preparation 40 (500 ng, 1.2 mmol) in a m xture of
met hanol (3 m) and 1,4-dioxan (3 m). The resulting solution was heated at
50C for 2WRH66% hen all owed to cool to room tenperature HfFEPPOHBd i nto
ethyl acetate. The m xture was washed with 2M hydrochloric acid, then the
organi ¢ phase dried (MJSO,,) and evaporated under reduced pressure to
afford the title conpound (439 ng, 91 % as a col ourl ess, anorphous solid.
8(CDCi 3): 1.67 (s,6H), 2.40 (s,3H), 2. 58 (m2H), 3.64 (t,2H), 4.11 (m 2H),
6.00 (brs,1 H, 7.03 (d,1 H), 7.21 (d) H, 7.48 (d,1 H. ~o t-RM5
(El ec~rospray): 425 (MtNa) +. PREPARATTQ@\I 167 N-Benzyl oZr ar
24 (4-brono- 3-net hyl henyl)-1. ﬁgﬁ%éﬁbm%%om ridin-1 ~ 5 ylsyx(~
2- met hyj pro_pj, onam de 1(3 D| 1) 3ethy|carbod||mde
hydrochl ori de (27g4e1E i pdde it | 73!
title conpound of ,
N- hydr oxybenzotri azol e ¥ising g¢r oxyl am ne

hydr och ori de (200 %%M%ﬁmﬁ*«g‘%y' hz&?ggs% okl 2 ©2

stirred m& d hane
washed sg:élrﬁn I al ?h&éﬁ\ %%\dﬁﬁ-ggégﬁgf rl}e%ﬁé;buﬁhb ?gr?gél%é aqueous

sodi um blmeﬁbm:ahesgo&(mmom 2125¢(eh, MY, SD. 4% (drﬁi—l)e@aﬁﬁ)(mtm@ e (t,2H)uced
pressure e residue was flash chromatographed, using an elution 2s

gr adi ent 31 (mtzi'é)néthj(SGWbr‘o%l(%%")(‘i 1391"% éh); 698 (brs, 14 vB30HE6Ri t | e
conmpound 415@3 , 91 %9 as a colourless oil. 8(CDCI3): 1.60 (s,6H), 2.40
(s,3H), #F - m2H) ., 3.58 ~t,2H), 4.04 (m2H), 4.93 (s,2H), 5.95 (brs.1 H),

7.00 {¢sit LRS (rgnbsnrtil 412%%?1350 (m6H), 9.20 (brs,|H. LRVS
(El ect ~ospr ay) '~ tC~2 WD 99r 19667 -129

PREPARATION 93
4-[4-(4-Phenyiphenyl)-1.2.3.6-tetrahvdropyridin-1-yisulphonylltetrahydropyran-
+-carboxviic acid
15 Obtained as a colourless solid (66%), m.p. 214°C, from the title

compound of Preparation 92, using the procedure of Preparation 79. §(CDCl,):
2.27 (m,2H), 2.42 (d,2H), 2.66 (m,2H), 3.41 (t,2H), 3.62 (m,2H), 4.04 (dd,2H),
4.15 (m,2H), 6.08 (brs,1H), 7.30-7.48 (m,5H), 7.58 (m,4H).
_ LRMS (APCI): 427 (M+H)".
20

|4 ) A A T

Obtained as a colouriess solid (66%), 140-141°C, from the title
‘ 25 compound of Preparation 39 and 4-ethoxyphenylboronic acid, using the
procedure of Preparation 41, but with ethyl acetate:hexane (30:70) as eluant.
Found: C, 64.59; H, 6.60; N, 2.74. CxH13NOgS requires C, 64.91; H, 6.66; N,
2.80%. &( DMSOgg): 1.34 (t,3H), 2.00 (m,2H), 2.22 (s,3H), 2.28 (d,2H), 2.55



u\’ "0
PCT/ EP9$/ 06640 - 4 5 1-yl sul phoni, r~-2-methyrl pronion,- am de Cbt&lftuéd“as
an anor phous solid (309, fromthe title conpound of Preparation 167 and
3- cyanophgpy ic acid (Arch. Pharm 1996, ~Q 73)) usi edure
of Preparati gﬁ%klm but using an elution gradi ent of ethyl gébéltat e}aégiﬁt ane
(10:90 to 50:50) for the flash chromatographic purification o step.
8(CDC13): 1.60 (s,6H), 2.24 (s,3H), 2.61 (tri,2H), 3.60 (t,2H), 4.08
(m2H), 4.95 (s,2H), 6.03 (brs,1 H, 7.15 (d,1 H, 7.25 (m2H), 7.40
(mSH), 7.55 (m2H), 7.62 (m2H)) 9.20 (s,1 H). LRVS (Thernospray): 530
(MtH) +. ~5 PREPARATI ON 169 A stirred r@,gture of 3-brono-5-ethoxypyridi ne
(Rec. Trav. chim, 1948, 67, 377; 930 ng, 4.6 nmmol ), bis(tri-n-butyltin)
(3.46 n ,(bfs, QHITRM D (t,2H), msoqbsd ﬂHpsﬁJaomeaﬁaze wad;lZHWBnQ@(Brs 2H)

pal | adiun(l1) acetate &iﬂ% r_() wthylamneéﬁl1 , 8.84 .
mol ) andt-8€4a&h) 8i17e(brad §)96L(ﬁi@@ﬂ) H&@éhl) 182 (Heed eﬁaﬂHb.efl ux for
18 hours ggz ﬁlomd to cool. The solution was decanted fromthe bl ack,
tarry resi 3 & evapor at ed under reduced pressure, then the resulting
residuge filRIPB TheawaspayPBOM)(MsHYIg an el ution gradi ent of ethyl

acet ate: pentane (0:100 to 5:95), to yield the title conpound (600 ng) 2s
32% as a colourless oil. S(CDC3): 0.90 (t,9H), 1.08 (t,6H), 1.30-1.42

(m6H), 1.42 (t,3H), 1.58 (mGHEBé&m 7.25 (s,1 H, 8.17 (s,1 H,

8.19 (s,1 H. 5 2 4 ~r,~~ ~~ PC 1' / EP98/ 06640

-130PREPARATIQ}.+1§%%NDWW- et uehemm@%s_twggagm e s

bt ai ned as & gu fromtine tI cont)oun S 0 eparation 169 and

Preparati on 40, using d ; B ‘ acidB(CDCl 3): 1. 46 /)
A

3 68 (5, 6H), 2. 28 265 " 363 ( 3.8 3H) ;
510 Jon 4y, Bk Tr'%qqgsgqcéourtesfzsqt@ o), a2 G145 Bl i, 52 )

1L B S ATS B R R
on 1 4 PRI 0 2 S 20 g bz sasogl

62.59; H3.52 (s, 24), 8.9®¢dd, aﬂo:mrozsxbrsuun 404:6&1)’21-{)16 A7 (bss,dH),,6.9682 (m 2H))

(mow. g gl Garnt 2w SR 1 %5 57 (01 17

15 LRMS (Thermospray): 486 (M+H)".

20 Obtained as a colourless gum (86%),from the titie compound of O
Preparation 37 and 3-formylphenylboronic acid, using the procedure of
Preparation 41, but with methanol:dichioromethane (1:99) as eluant. §(CDCIs):
2.30 (s,3H), 2.70 (m,2H), 3.64 (t,2H), 3.82 (s,3H), 4.02 (s,2H), 4.12 (m,2H),
6.10 (brs,1H), 7.20-7.33 (m,3H), 7.60 (m,2H), 7.85 (m,2H), 10.08 (s,1H).
25 LRMS (APCI): 414 (M+H)".

30 The titie compound of Preparation 96 (303 mg, 0.73 mmol) was



9k ket 50N
LRVS (El ectrospray): 461 (MtH);. 4 | _ 25 ;prongnoic acid Obtai néoII He gt %

colourless solid (98%, mp. 202-203C, fromthe title conpound

of Preparation 171, using the procedure of Preparation 91. 8(CDCI3): 1.44
(t,3H), "1wmya96eH), 1.80 (m4H), 2.18 (s, 3H), 2.60 (m 1H} PCI/RF98/066804 ~' 'Y
t~~2 WD 991 29667 -131 PC T'/EP98/ 06640 (m 2H), 3.96 (m2H)) 4.13 (q, 2H),
7.05-7.15 (m3H)) 7.26 (obscured by CHC13, 1 H, 8.22 (s,1 H), 8.33 (s,1
H). LRVMS (Thernospray): 447 (M-H)+. 5 PREPARATI ON 173 Anhydrous potassi um
carbonate (18.0 g, 130 nmol) was added to a stirred solution of

3- bronophenol (6.0 m) 52 mmol) in an:gedrous ~ o dinethyl formam de (120 m)
and the m xture was heated under refi®®¥-for 45 mnutes, then allowed to

I b 50C. 2-. h I 1 4 I dd dth
Feact | ondsaINGREINiA Riiglyre ALt aRe i sirel s (e AiBetheRaMNe Gl e bei ng
|1 d ™ ' it
al | oved. pBHEbIpSAa berotYRRkE UIPANEHE™ FRE-A0RWB0IRG BIodiffas

poured i e mxtdre washed with water and the organic p
dried (Mp8déy amddthewepotion euxiunel stirred dord dhopreatnoom téhperatared UEheas

purified by flash chronmat ggraphy, using an el ution gradient of
pent arfe: EFH) WaSCEIMPYEq ?b?‘%"’# “@G‘IIII)G ﬂHaEﬁBWR}B’aIethWQ’I redggddound as a

Cm o1 ) *Bregulre 1 aftoRd it oibihd s & piduhbsd (dim Frdmg ') 007 )
was addeg(%rog%smso I3 2170 ¢m 2H), 13164 (1, 2HE 18ZNBRY, £D2Rs P! at4on 173

(1.8 g, 8. | ) in anhydrous 2~ di rreth;lfom amde (30 m) and the m xture
was cool éu,2H), 4bolbra@H): 6814 (breithheRA0s7 1501 (meRHdri de (2.4 ml, 9.2 mmol)

terper at GFONS Srhemaceres nalh HiLn Lolred’i rEro et her. The resulting
m xt ype was washed with 0.5M hydrochloric acid) then the aqueous washi ngs
back-washed with ether. The
PREPARATION 98
Quinolin-3-yiboronic acid
A 2.5M solution of n-butyliithium in hexane (4.4 ml, 11 mmol) was slowly
added to a stirred solution of 3-bromoquinoline (2.08 g, 10 mmol) in anhydrous
15 ether (20 ml), under nitrogen, at -75°C. After a further 20 minutes at -75°C,
trimethylborate (1.46 ml, 13 mmol) was added, whereupon the red colour
changed to yellow. The reaction mixture was allowed to warm to room
temperature and quenched with water, followed by 1M aqueous sodium
hydroxide solution (10 ml). The resulting mixture was stirred for 30 minutes
20 and then glacial acetic acid added until a pH ~5-6 was attained, which
generated a gummy precipitate. Diisopropyl ether was added to this mixture,
stirring continued for 1 hour and then the clear aqueous and organic phases
were decanted from the solid and discarded. The solid residue was dissolved in
ethyl acetate and the solution washed with water, dried (MgSO,) and
25 evaporated under reduced pressure to give the title compound as a pale yellow
solid (580 mg, 34%). Found: C, 62.74; H, 4.11; N, 7.92. CyHgBNO, requires '
C, 62.49; H, 4.66; N, 8.10%. 8( DMSO): 7.59 (t,1H), 7.76 (t,1H), 7.98 (m,2H),
8.42 (brs,2H.exchangeable), 8.70 (s,1H), 9.18 (s,1H). '
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2 4~ ,~1i~~2 WO 99129667 -132 PGI/ EP98l 06640 conbi ned organi c sol utions
were washed with water, dried (MySO~) and evaporated under reduced
pressure, Wheghoske residue purified by flash chromat ogr aphycrusiosssas
el ution gradl ent of pentane: dichloronethane (3:1to 5 2:1to 1:1 ), to
furnish the title conpound as a colourless oil (2.2 g, 62%. E(CDO 3): 1.10
(s,9H), 4.00 (t,2H)) 4.08 (t,2H), 6.82 (m1 H), 7.03-7.29 (m4H), 7.38-7.48
(mSH, 7.71 (m4H). Lf~M5 (Thernospray): 474 (M:NH4)+. 10 PREPARATI ON 175
3-(2-t-Butyl di ~ohenyl siiyioy ethoxy )phenyl boronic acid n-Butyllithium
(2.3nl of a 2.5M solution in hexane, H508-mvl) was added to a stirred
solution of the title conpound of Preparation 174 (2.5 g) 5.6 nmol) in
anhydr ous tetrahydrofuran (25 mBBEEé%[AIl@DLQE internal tenperature bel ow ~

| . AS Lo, Qr our) then
, i epi ng the
i nternal terrperature bgk dridjage Was stirred at -70C

for 30 mn, allowed to slo rmto romtenperaure guenched with a
m xtur& of con@bt&lmed asd af'@Qloum'ﬁa)sdﬂlﬂ @B2%), m.p. 348415156dfraat the fitRO m ), then

20 ether (30 ml d. The I ers se ted and the agueous | ayer was
washed vméqm%? @p@(‘ﬁt!ﬂrh and e pé'%‘&ﬂpmég Q&P%pfﬂqe@d"‘? 95804) and
evapor at u ﬁ“’f ified by flash
chrgmat oqfrag%ﬁrotﬂsﬁj BQFHQES??%%M c?@r% no?'?tle conmpound as a

C?I gur I eScﬁrrgtHloZWbtﬁélhegas g%ﬂ%ea?cﬂnggaah@ngb ahd(;étl;gﬁpéh%he«BOQd)ta(s?éﬁljla_Bmﬂ i%lvs
EThelr_Dm’)sﬁpaﬂ?Sh négma%lmhy medi(m ?-5{2;&'@@623‘]9/%%7(318&&@@@ 06640,y
- 133 PREPA i 9

corrpou dsrepﬁ f’?ogpﬁﬁ% cﬁ 6‘?983 gqu @Cm Zégﬁ@s?ﬁgrﬁ@ 55he%1§?e of

Prepar at i gi24, 3.65QRP2HS, 382 peBH) '&%'(ﬁi‘zh?( Hggbrscm;)rfaﬁz))%ﬁ@?mol ved

an el ution gradient of pentane:ethyl aceta 1.07
(s, 9H), Xt,61),(B76Ky,1HR. 287 (d,134)) 8.1D 51H)NB21§ (d, 3HEB.8&(&HHH). 3. 81 (s, 3H),
4.02 (m =0 6.08 (brs,1H), 6.90 (m3H)) 7.19-7.42

(m 10|(—|) %-;QM§ Qrgeﬂn)?spﬁ_agﬁ/s4g}rr(&!}+ spray): 438 (M:NH4) +. PREPARATI ON 177 s
met rl yrl nheny~l oi peri di n-1-vl sul phony j~ 2-met ~~~ropanoate Cbtained as a
colourless oil (88%, fromthe title conpound of Pr epar ation 176) using the
procegaire of Preparation 66. B(W 9H) . 67 (s 6H), 1.80-1.95
(m4H) 2.28 (s, 3H) 265(m1H) 3. : : 3.95 (m2H),

.97 (t, 2HK-ME =S & ilell e 3.0-{2{rac

I || l] .. -d

A solution of the title compound of Preparation 99 (500 mg, 1.08 mmol)

in a mixture of 1,4-dioxan (5 ml), methanol (10 ml) and 1M aqueous sodium
20 hydroxide solution (3.2 ml, 3.2 mmol) was stirred under reflux for 30 minutes. @
The resulting solution was allowed to cool, acidified with glacial acetic acid to
pH ~4, diluted with water (15 ml) and the resulting mixture partially evaporated
under reduced pressure until crystallisation occurred. The solid was collected
and dried to yield the title compound (440 mg, 90%) as a colouriess solid, m.p.
25 222-224°C. Found: C, 66.17; H, 5.77; N, 6.15. C,5H,N,0,S requires C,
66.64; H, 65.82; N, 6.22%. &( DMSO): 1.51 (s,6H), 2.31 (s,3H), 2.59 (m,2H),
3.58 (m,2H), 4.08 (m,2H), 6.26 (brs,1H), 7.33-7.50 (m,3H), 7.65 (t,1H), 7.78
(t,1H), 8.05 (t,2H), 8.37 (s,1H), 8.90 (s,1H), 13.4 (brs,1H).
LRMS (APCI): 451 (M+H)".



24 b il
20 (d,1 H), 7.34-7.47 (m6H), 7.71 (d,4H). LRMS: (Thernospray): 438 ’
(MENH4) +. - 4- "1 25 ~rlsull, Zho-null-2-n et ~yJnropanoic acid Qbtai ned as
a colourless foam (88%, fromthe title conmpound of Preparation 1.77, using
t he procewd29/228667Pr eparati on 79, but with the reacti on bei RGTERPEIGE out at
roomtenperature. 8(CDCI3): 1.07 (s,9H), 1.67 (s;6H), 1.78-1.95 (m4H),
2.27 (s,3H), 2.65 (m1H, 3.11 (t,2H), 3.97 (t,2H), 4.02 30 (m2H, 4.11
(t,2H), 6.86 (m3H, 7.10 (m2H), 7.18 (d,1 H), 7.30 (d,1 H), 7.34 7.43
(m6H), 7.71 (d, 4H). 2 4 | ~~ y~ 2002 WD 99179667 -134 PC 1'/EP98106640
The followng Table illustrates the 1n yjttQ activities for a range of the
conpounds of the invention as MWP-inki@i-tors. 5 EXAMPLE
NO. | C50( nM MVP- 3MVP- 2MWP- 13216 %&é@ﬁé&ﬂh
1520173NR2g24432NR4018525NR502 &+ 0 NR = no result WO
991 29667 -135 1. A conpound i ! . g4 R~ RZ(Ci s)™ i [ (t)
IN(CH-)mMHO "S ~2 5 O or “Veterinarily acceptable

salt thereof, A@olﬂtlmhafmmbtmobhEOW(m grsoanrhyolﬁtmmmbassol vate of

ei ther enti ty
5 tetrahydrofuran (15 ml) was added dropwise to a stirred mixture of magnesium

turnings (1.86 g, 75 mmol) and a crystal of iodine under nitrogen. Once the
reaction was initiated, the remainder of the solution was added at such a rate
as to keep the reaction mixture under reflux. When the addition was complete,
the mixture was stirred under reflux for a further 1 hour, allowed to cool to room
10 temperature and then added to a solution of trimethyl borate (5.8 mi, 51 mmol)
in anhydrous tetrahydrofuran (25 mi), whilst keeping the internal temperature at
about -10°C. The reaction mixture was allowed to warm to about 0°C, stirred for
30 minutes and then quenched with 2M hydrochloric acid. The resulting mixture
was extracted with ether, then the combined extracts extracted, in turn, with 2M
15 aqueous sodium hydroxide solution. The combined aqueous extracts were
acidified with concentrated hydrochloric acid and extracted with ether. The
combined ether extracts were dried (MgSO,) and evaporated under reducted
pressure to provide the title compound (7.8 g, 100%) as a white solid.
S(DMSOge): 2.45 (s,3H), 7.27 (m,2H), 7.54 (m,1H), 7.67 (s,1H), 8.05 (brs,2H).
20

Obtained as a colourless solid (83%), from the title compounds of
25 Preparation 101 and Preparation 37, using the procedure of Preparation 41, but
using dichloromethane:hexane (3:1) as eluant. §(CDCl,): 2.28 (s,3H), 2.50
(s,3H), 2.68 (m,2H), 3.64 (t,2H), 3.81 (s,3H), 4.02 (s,2H), 4.10 (m,2H), 6.08
(brs,1H), 7.07 (d,1H), 7.20-7.36 (m, 6H).
LRMS (APCI): 432 (M+H)".



Y g fn
wherein the broken line represents an optional bond; o Ais C or CH;ll* VoY 2l
PCT/ EP98/ 06640 B is CH2, O or absent; R and R2 are each independently
sel ect ed fweygoBygdpogen, C~ to C6 al kyl optionally substitut 820 C~ to C4
al koxy or phenyl, and C- to C6 al kenyl; or, together with t e Carneni%t om
to which they ~5 are attached, forma C3 to C6 cycl oal kyl group which
optionally incorporates a heteroatom|inkage selected fromQ SO S02 and
NRs or which is optionally benzo-fused; R3 is hydrogen, halo, R or OR; R4
Is hydrogen, C~to &4 alkyl) C~- to C4 al koxy) trifluoronethyl or 20 hal o;
Rs is hydrogen or C- to C4 alkyl; R _4g2a nonocyclic or bicyclic ring
system sel ected frorri-phenyl, 2 4 ~' ~ r~~~ WD 99f 29667 PCT/ EP98/ 06640
-136thi enyl, furyl, pyridinyl, PREBARABON ¥03ht hyl, indanyl,

benzot hi enyl , benzofuranyl,, 2, 3-di hydrobenzof uranyl.. i ndolyl, quinolinyl,
I soqui nol i nyl, benzodi OXOM%QMMMaZOI yl, s
benzot hi azol yI lﬁqf%élf%%%é%@ﬁ%&hd ?@D%bf fM qbplohigiasystens is optionally

substituted wt ne or two substituent’s selected fromC~ to C4 al kyl
opti ongml Imemmhymdthylbdnmnm(xAmm Chemh kSay., dBBBym_‘b)ﬁm 1CTetahatdkorxy

optionall ubstltuted w th i? C4a|kox or O%PC~toC4alkylth|o)
trifluorcrd&ondd, 143p} F%FYHHEEWJ) 9rat9 'FI%H‘S" G"'Q reparaipn A01and n i s

accor di ng PSPy 21 RBP4 381 T AN b2 WICT o8 il ~ B8 o 2P oy

optionally substituted with net hoxy or phenyl) or C~ to CS alkenyl; R2 is
hydrogen or C~ to C4 alkyl; or R and R2, together with the carbon atomto
which they are attached, form aD_‘K‘EEﬂBAEﬂQ&dEHaI kyI group whi ch opti onal

N :

opt | ol Ty benMBtRi e -
optioffal | y be = S seRectet O Aprre it S)ammeimily

4- (i ndan-5-yl), 4-(2, 3- welt el |noI|n3yI)

4- (benzodi oxol - 5-yl) andtke fa%%ﬁggo -5-yI), any of which is optionally
substituted wiQbtained as atootowriesstoik (36/H4)s froet amawe t:ompm@nds of C3 al kyl
optionally substituted with nmethoxy or hydroxy, C3 al koxy opti onal |y
substitu é'ﬂpﬁﬁ%t'ﬁnnm%éﬁ (5?!3%3&96%{% “EES‘WI"RIIOPEF’BW @frﬁ’ﬂelpabﬁWhW

fl hyl ,
et hoiif%¢€f&érg%?ﬁé?soﬁbt§%%'%%mch BHEPDIIR2 2 R BB TED A 4ol VL
1. 3.15°A G9IPHUBB4aE 2610889 (6BH), 3i0n &, IHEI£H10 (R,2H} 451 (H2EN)6.08t hyl ,

et hyl,
(brs,1H), 7.20-7.32 (m, 7H).
LRMS (Thermospray): 430 (M+H)".

PREPARATION 105
20 1-Bromo-3-(2-methoxvethoxylbenzene Q
Anhydrous potassium carbonate (4.2 g, 30.4 mmol) was added to a
stirred solution of 3-bromophenol (5.0 g, 28.9 mmol) in anhydrous
dimethylformamide (100 ml). After 5 minutes, 1-iodo-2-methoxyethane
(Annalen, 1967, 710, 59; 5.9 g, 31.8 mmol) was added and the reaction mixture
25 stirred at room temperature for about 16 hours. At this point the mixture was
heated at about 50°C for approximately 72 hours, before 1-chloro-2-
methoxyethane (1.8 ml, 19.8 mmol) was added and heating continu_gd fora
further 24 ho_urs. The resulting mixture was evaporated under reducéd pressure

and the residue partitioned between ethyl acetate and water. The layers were



2y p
2 4 ~~~Y i02 wo 99n9ss~ -137 PCTI EP98106640 2- nmet hyl prop-1-yl, but-1I-

2- met hoxyet hyl , benryl) 3-phenyl prop-1-y1, allyl, 2methylallyl,
3,3-dinmethylallyl; R2 is hydrogen, nethyl or ethyl or R and R2, t oget her
with the Qr%ﬁ?ggétomto whi ch they are attached, forma cyEFBEﬂ?W%

cycl opentyl, tetrahydropyran-4, 4-diyl, 1-nethy|p|per|d|n ,4-diyl or
indan-2,2-diy! group; R3 is 4-phenyl, 4-(2-nethyl phenyl))

4- ( 3-met hyl phenyl ), 4-(3ethyl phenyl)) 4-[3-(prop-2-yl)phenyl],

4- (3, 5-di rnet hyl phenyl ), 4-(3net hoxynet hyl phenyl),

4- ( 3- hydr oxymet hyl phenyl ), 4-(2-nmetho :fhenyl), 4- ( 3nmet hoxyphenyl ),

4- (3- et hoxyphenyl ), 4-(4-ethoxyphenyt)yv=4-13-(prop-1 0 oxy)phenyl])

éh Enéslt g 8;9% %%/gﬁgﬂ?%gbae %ﬂaﬁ% W%?@d]w'tﬁ el dcetate. The

[ 3- ( 2hyothbineatdrganicabteasdsiwerk washed with satardted wgueous sodium
3-trifluaoromet hyl phenyl 43tr|fluororrethoxyphen 1)

E 2- f | uehlepde ﬁ9llf}l°ﬂ4d('ed& cRcstated fo azed Qdy\e{h&bm| ),
b oy TR S st Eﬁ*{“g%%ﬁ%o%dpéw nefstvlcite (5 oltapt 19 5

i hydr obrspdigh lﬂrﬁ@ﬂtlécbfﬁpou‘i’rd(@sla rwloune%sm (1 7o 8% oG ORT); 3531&3 )
4- (2, 2di net hyl benzodi oxol -5-yl ) and 4-(1, 2-di net hyl' benzi nmi dazol -5-yl); and

R4 is hy@3del. 72tRHhv.10 &.2H) 687 (<34bt)hZ/|1p(m aHd.hoxy, 3-trifluoronethyl,
3-fluoro or 3-chloro. 20 4. A conpound according to claim3 wherein R and
R2 are both hydrogen or nethyl or, together with the carbon atomto which
they are attached, forma cyclgmwwl t et rahydr opyr an~, 4-di yl
or 1-nethyl pi peridin-4, 4 di yl group, -phenyl 4- ( 3- mret hoxyphenyl ),

4- ( 341et hoxyphenyl ), ‘ - pihe

4-[ 3- (2- hydr ox thoxy)phenl or " H t hoxypyr -2y ; and R4 is
3-nmet hyl or éﬁ' PR @S %COIQUE!%'iﬁ)é‘HHfi 7ab/ebm+mdoﬂo1Q§ & rf}Qm\lh%ﬁlﬂen t he

conpoun

N nydr ogPieodid ?éd%'ﬁ%éf;éﬁéﬁ*ﬁeﬁ@éﬁmgﬁ?ﬁ AN theprocgdurect, ___y 5 o
WO 991 295@pardtih 164.F FouAEO,53109; & B|7$JJ| @QQBBQ%Q&E@% ¢855P@ M, EP98/ 06GA0
N-hydroxy- 2-{4-[ 4-(3-et hoxyphenyl ) - 3: met hyl phényl’] - 1, 2, 3,

t et rahyds. 69% | IOMIOy4)s 8. Bﬂ(ﬁa)'al'}) 3&39((1,!291)p4(ﬂﬁ@(ﬁ2hi)0@945(dd 1H) 7.22

N- hydrox 1H) 7354("%%H§zt;18§ & - met hyl phenyl ] pi peridin-1

4-
4-
4-
4-
e
di

LRMS (Thermospray). 214 (M+NH4) .

20 tetrahvdropyridin-1-yisulphonyl}acetate
Obtained as a colourless oil (59%), from the title compounds of
Preparation 106 and Preparation 37, using the procedure of Preparation 41, but
using ether:hexane (1:1) as eluant. 5(CDCl3): 2.28 (s,3H), 2.67 (m,2H), 3.45
(s,3H), 3.63 (t,2H), 3.77 (t,2H), 3.80 (s,3H), 4.02 (s,2H), 4.09 (s,2H), 4.15
25 (s,2H), 6.07 (brs,1H), 6.90 (m,3H), 7.19-7.34 (m, 4H).

PREPARATION 108

Obtained as a colourless solid (38%), m.p. >240°C (decomp.), from 5-



rry o o0n
yl sul phonyl } - 2- met hyl pr opanani de; 2h i
N- hydr oxy-1-{4-[ 4- ( 3- net hoxyphenyl ) - 3- net hyl phenyl ] pi peridin-1
yl sul phonywheysdegpent anecar boxam de; PCT
N- hydr oxy- 1- {4-[ 4- ( 3- net hoxyphenyl ) - 3 rret hyl phenyl ] pi peri di n-
yl sul phonyl } cycl obut anecar boxam de; -
N- hydr oxy- 2-{4-[ 4- ( 3- et hoxyphenyl ) - 3- net hoxyphenyl ] pi peridin-1
yl sul phonyl } - 2- met hyl pr opanam de;
N- hydr oxy- 2- {4-[ 4- (6- et hoxypyri di n-2-yl ) -3- et hyl pheny! ] pi peridin-1
yl sul phonyl } - 2- net hyl pr opanam de; -~ 5.1IN4hyd
roxy-2-{4-[4-(3-]2-net hoxyet hoxy] phenyl ) - 3- met h
pi peri di rerema-2.d-giltydyohenzofiran trmesarﬁa&@, §§hand tnmethyl borate,

10 sl g e i Bf CHSReAE $056 HOMS Qmrfaddt PRECH 4BAARL: o
conpri si iged (gqmoqrgg &, 1f.|§)r7nygqs(1|.{))¥7qro @rPPAymaceutical ly acceptable salt

thereof, or a pham-aceut’icall'y acceptable sol vate of either entity,
accordsng to any one of clains 1 to 5, together with a pharmaceutically

acceptabl e diluent or carrier. é&gﬁ&éﬁf rjpary formul ation conprising a
conpound of forrmula (1)) or a w 'éﬁa@eptable salt thereof, or a
veterinarify accept %b(l4e ﬁﬂﬁéf%tﬁc \ -_ ? PR VAN, LAY to any one of
clainms 1 to 5, together Wt a Pt al drfuent or carrier.

2 4 ~e~Y 2002 mame%mﬁfm&aﬁmmo&@og 12. zmmolt)lwhwéddéd nula (1),
or a pharmaceutically acceptable salt thereof, or a pharmaceutically

accept ablROrHONWISEONSET Miniées &ﬁl&tVEdd@l?@W& efghe otitis gompeund of| ai ns 1 t o\g

Lo 8 miaepaticiCa T2 N0 RnG g BBt Rt eelal® Rh P8 Al () o
a veteri ﬂﬁra‘anmteﬂHrﬁ)l 330 nlf aﬁam}eé&mﬁ rHiRt ! Hited YndeF Rt Yo

solvate of either entity) according to any one of clains 5, or a
vet er i narSthounsl Ahegesulling anikiung wasyalidwadhto ¢aoldgsoom tampmrdtung to o claim
7, tor u%‘?tered Hed %gﬂ?‘ ttraqe dilutaed wntth water (100 ml) and extracted with ether (2 x

100 ml). The combined extracts were dried (MgSO,) and evaporated under

P98/06640

-

15 reduced pressure, then the residue purified by flash chromatography, using
hexane as eluant, to afford the title compound (1.7 g) as a pale orange oil.
S(CDCl3): 2.25 (s,3H), 3.25 (t,2H), 4.62 (t,2H), 6.83 (d,1H), 7.02 (d,1H), 7.09
(m,2H), 7.34 (d, 1H), 7.60 (s,1H).

LRMS (APCI): 289 (M)".

20 0

Obtained as a white solid (66%), from the titie compound of Preparation

25 109 and t-butyl 4-oxopiperidine-1-carboxylate, using the procedure of
Preparation 43. $(CDCl,): 1.50 (s,9H), 1.78 (m,2H), 2.06 (m,2H), 2.29 (s,3H),
3.26 (m,4H),.4.05 (m,2H), 4.62 (t,2H), 6.82 (d,1H), 7.05 (d,1H), 7.15 (s,1H),
7.21(d, 1H), 7.30 (m,1H), 7.36 (s,1H). '

LRMS (Thermospray): 432 (M+Na)".
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10. The use of a compound of formula (1), or a pharmaceutically accepk”blé
salt thereof, or a pharmaceutically accceptable solvate of either entity,
according to any one of claims 1 to 5) for the nmanufacture of a human ~5
medi canenV@ 8¥2%fe curative or prophylactic treatnent of a FERIBI06640
condition for which a MW inhibitor is indicated. 11. The use of a conpound
of fornmula (1), or a veterinarily acceptable salt thereof, or a
veterinarily acceptable solvate of either entity, according to any 20 one
of claims 1 to 5, for the manufacture of an aninmal nedi cament for the
curative or prophylactic treatnent of medi cal condition for which a MW
inhibitor is indicated. 12. The use aﬂ@éleng to claim10 or claim1l
wherein the inhibitor is a 25 §F§y¥§§£§p%§#& 13. The use of a compound of
formula _(1), or a pharnaceutl sal t thereof or a

£ 3 5 : thvibiesnying 2t 3 hoddpVeidige any one
of clains T 10 5 for t he nanufacture of a human nedlcanent for the z 4

~~Y z~0z WO 99Pb@ier as acatoyriassaGsowe4oil (,Qﬂﬁé) ifiesn ¢he pﬂ@gnmmdcoft r eat ment

P st ers Freparatisnet Y A0 Sutasb e A485 8 b 3te bRoddilk B prlSaltion a1
skin di 83%%%1 .)COIHE(s, 3. 2R FhHY, BRIt ZH)2BEEOADM)S BH6 %xeﬂ.eﬁz ed

macul ar enetation, fibrotic di sease, rheunatoid arthri :

ost eoar t fft,2H),6. aﬁc(brsnTH)arﬁm G M HY 2ﬁs(ds1ld)eﬁe1613n2Hmr7 26 dmg2id).y

i nfl ammat ory | 1's se +a compound of formula (1), or a
veteri narl-ﬁ'\ﬂsﬁeéﬂf‘ﬁﬁﬂ"@y&aggg4'\43"?{)%reof, or a veterinarily acceptable
solvate of either entity, according to any ' " one of clains 1 to 5, for
t he manufacture of an ani mal nedi canent for the curative or prophylactic
treatqgent of atherosclerotic plRRECARATIONI1BYocardial infarction, heart
failure, restenosis, st roke) _peri odont al d| sease) t| ssue ul cerat i on, wound
repai r, skin Methideéyl4 Nveispbenzofu oyl g

age-rel ated nmacul ar deg | ' [ heumat oi d art hritis,
osteoarthritis and infl af m gratory

Obtained as a pale yellow, foamy solid (45%), m.p. 118-122°C, from the

title compound of Preparation 111 and methy! chlorosuiphonylacetate, using
15 the procedure of Preparation 61. §(CDCly): 2.30 (s,3H), 2.67 (m,2H), 3.24

(t,2H), 3.62 (t,2H), 3.79 (s,3H), 4.01 (s,2H), 4.06 (s,2H), 4.62 (t,2H), 6.08

(brs,1H), 6.82 (d,1H), 7.05 (d,1H), 7.26 (m,4H).

LRMS (Thermospray): 428 (M+H)".

20 PREPARATION 113

Obtained as a colourless oil (66%), from the title compound of
Preparation 57 and 3-trifluoromethylphenylboronic acid, using the procedure of
Preparation 109. 8(CDCl,): 2.23 (s,3H), 7.08 (d,1H), 7.40-7.64 (m, 6H).

25

Obtained as a yellow oil (54%), from the title compound of Preparation



YRR
inflanmatory cells. 15. A conpound of forrmula (11): RS R~ R~ RzICzlL— 1 ~L‘7'2
VITI RsO /N-~CHZ~m 'S O- 20 O wherein R5 is hydrogen or C- to C3 alkyl, and
t he broke A B R, R, R3 R4 mand n are as previ fined for
formul a (t@ﬁ I'n c?alml 2 4 MAY 2002 -iai 16. A process %ﬁ’%ﬁgﬁ
preparation of a conmpound of formula (1): R g R R~ R=~Ci =i [/ HIN
IN-(CHs), HO~S G O5 or a pharmaceutically or veterinariiy acceptable
salt thereof, or a pharnaceutically or veterinarily acceptable sol vate of
either entity, wherein the broken |ine represents an optional bond; Ais C
or CH Bis CH2, Oor absent; R and_ are each i ndependently sel ected
from hydrogen, C~ to C6 al kyl optionalTy substituted with C- to C4 al koxy
or phenyh 1334 thutyp4!é&oaide¢mﬂe-1Qfarb@mﬂeh@@mgltha prBeed@fdhem atom to which
they are attached, forma C3 to C6 cycloal oup which optionally
i ncorporEl'emratmeMér but wﬂhlheﬂaag@tbﬂla;zetta@ é5o‘|gﬁ)cas €oant08(GDAILNRE or  whi ch

C. v oaTaAHGHIET 70 (@ o m 2K 2P 130 oy B o .05 e, °9°

hydr ogeny I hC or bicyclic ring system
sel ectged ﬂ%ﬁ})ﬁ&ﬁ? (?buhz 6 38'(1{7\“ ﬁyﬁgggﬁﬁ‘?ﬁw pyrimdinyl, naphthyl,

i ndanyl , Lﬂmﬂmmmajo)enm (MaHy di hydrobenzof uranyl, irdolyl,
quinoflnyl)

10 Obtained as a colourless oil (98%), from the title compound of
Preparation 114 and trifluoroacetic acid, using the procedure of Preparation 44.
Found: C, 70.90; H, 5.84; N, 4.38. C;gHgF3N; 0.25 H,0 requires C, 70.90; H,
5.79; N, 4.35%. &(CDCI,): 2.26 (s,3H), 2.49 (brs,2H), 3.12 (brs,2H), 3.56
(brs,2H), 6.20 (brs,1H), 7.18 (d,1H), 7.26 (m,2H), 7.55 (m,4H).

15 LRMS (APCI): 318 (M)".

20 Obtained as a pale yellow foam (31%), from the title compound of O
Preparation 115 and methy! chlorosulphonylacetate, using the procedure of
Preparation 61, but with dichloromethane:hexane (80:20) as eluant. Found: C,
56.38; H, 4.77; N, 2.86. C,,HxFisNO,S; 0.25 CH,CI, requires C, 56.30; H, 4.78;
N, 2.95%. 8(CDCl,): 2.27 (s,3H), 2.70 (m,2H), 3.64 (t,2H), 3.82 (s,3H), 4.03

25 (s,2H), 4.11 (s,2H), 6.10 (brs,1H), 7.24 (m,3H), 7.55 (m,4H).
LRMS (APCI): 453 (M)".

PREPARATION 117
] ) (4. i aridine. -

30 Obtained as a white foam (54%), from 4-phenoxybromobenzene and t-



2 4 | ~~~Y 2002 -142 isoquinolinyl, benzodi oxolyl, benzimdazolyl,
benzoxazol yl ) benzot hi azol yl and benzodi oxanyl) any of which ring systens
is optionally substituted with one or two substituents selected froms C-
to C4 al'ky‘fog"&”??nally substituted with C~ to C, al koxy or PGIERISN664T - C4
al koxy optionally substituted with C- to C4 al koxy or hydroxy, C-to C4

al kylthio, trifluoronethyl, trifluoronmethoxy, halo and cyano; mis 1 or 2;
and nis O, 1 or 2; with the proviso that Bis not Owhen Ais C  which
conprises reacting a conpound of fornmula (I11): RR\ R~ R .RzIC1l il~1 [/
(I'l') RaO /N-~CHx~m 'S O= O 15 wherein RS is hydrogen or C~- to C3 al kyl) and
the broken line, A B) R, R2) R3, R4,’19r?‘and n are as previously defined for

Fomul @bl kdbBUAGAEA RRyIa08 ARG S of B NE Y Pled alBhian ol 8

phar maceuti erinaril accept erequire

a_pham-aq&tia aikiure of Bankedrous Baliér an@Qﬂﬁp@ws&e&ﬁh%@oY@hﬁ # savéner entity.
17. A process according to ctaim 16 wherein, when R5 is C~ to C3 al kyl) the

ester of ahdratheahexane (60:40)as elwantt A(GRCHY 4.30 (%), E2$m,2H), 1.99

2 sui eaniB 410 345 bR adfs S aREREALD. Frahdbhor- PhaF0cfpe ature to
about 85&%.%_612 ~ ~~ Y 2002 -143 1 g, A process according to claim 17

wherein se is an alkali netal carbonate or bicarbonate) the sol vent
is methanol, optionally conbined with 5 tetrahydrofuran or dichl oronet hane

as co-solvent) and the reacti owﬁ
4-(4-Phenoxvphenylpiperidine

10 Triethylsilane (3.0 ml, 18.9 mmol) was added to a stirred solution of the
title compound of Preparation 117 (775 mg, 2.1 mmol) in anhydrous
dichloromethane (10 ml), the resulting solution was cooled to about 0°C and
then trifluoroacetic acid (10 ml) was slowly added. The reaction mixture was
allowed to warm to room temperature and then stirred for about 1.5 hours. The

15 resulting mixture was evaporated under reduced pressure, then the residue
dissolved in methanol and this solution basified with 2M aqueous sodium
hydroxide solution. The mixture was extracted with ethyl acetate and the
combined extracts dried (MgSO,) and evaporated under reduced pressure.

This residue was dissolved in glacial acetic acid (20 ml) and the solution

20 hydrogenated over paliadium on carbon (60 mg) at 345 kPa (50psi) and room
temperature for 2 hours. The mixture was filtered, the filtrate evaporated under
reduced pressure and the residue dissolved in methanol. This solution was
then basified with 2M aqueous sodium hydroxide solution, extracted with ethyl
acetate and the combined extracts dried (Na,SO,) and evaporated under

25 reduced pressure to give the title compound as a yellow oil (6§50 mg, 100%).
3(CDCl): 1.63 (m,2H), 1.84 (m,2H), 2.60 (m,1H), 2.74 (t,2H), 3.20 (m,2H), 6.95
(d,2H), 7.00 (d,2H), 7.07 (t,1H), 7.18 (d,2H), 7.33 (m,2H).
LRMS (Thermospray): 254 (M+H)".

24N R



I's fromabout 6~ to about 70C . 19. A process according to claim 16 24N

wher ei n, Wnen R5 I s hydrogen, the acid ofiformuia (il) in the presence of
from1.1 tp Fr.plecular equi valents of an 1 o activating from
.0to 4.0 rml ecu ar equivalents of a tertiary amne, in a sul e 8I vent,
Is treated with up to about a 3 fold excess of hydroxyl am ne hydrochl ori de,
optionally in the sane solvent, at from about OC to about room tenperature.
~ 5 20. A process according to claim19 wherein the activating agent is

O (7 azabenzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um hexaf | uor ophosphat e
(HATU), the tertiary amne is N-ethyidj{sopropyiam ne, the solvent is
anhydr ous di net hyl f or mani de or anhydro 1-met hyl pyrrolidin-2-one and the
reaction tenperature i s about r PREPARRTION{f9 - A A{r.An. A9. Al 2

. Al . An. A5. A5. AR AF5. AF A

. A AF5?. Al Y. AL AMativvl R-[AH4-pher 2 rig -5 1
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Obtained as a pale yellow oil (97%), from the title compounds of
Preparation 106 and Preparation 40, using the procedure of Preparation 41, but
16 with ethyl acetate:hexane (1:3) as eluant. 8(CDCl;): 1.67 (s,6H), 2.28 (s,3H),
2.65 (m,2H), 3.45 (s,3H), 3.62 (m,2H), 3.76 (m,2H), 3.80 (s,3H), 4.13 (m,4H),
6.06 (brs,1H), 6.90 (m,3H), 7.19-7.35 (m,4H).

PREPARATION 121
20 Methyl 2-{4-{4(3-{2-methoxyethoxylphenyl)-3-methvipheny(jpiperidin-1- Q
visulphony(}-2-methyipropanoate
Obtained as a pale yellow oil (83%), from the title compound of
Preparation 120, using the procedure of Preparation 80. §(CDCl,): 1.66 (s,6H),
1.78-1.88 (m,4H), 2.27 (s,3H), 2.68 (m,1H), 3.09 (m,2H), 3.45 (s,3H), 3.77
25 (t,2H), 3.81 (s,3H), 3.96 (d,2H), 4.15 (t,2H), 6.90 (m,3H), 7.10 (m,2H), 7.18
(d,1H), 7.30 (t,1H).
LRMS (Thermospray): 490 (M+H)".
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1,2-Di(bromomethyl)benzene (409 mg, 1.55 mmol) was added to a

20 stirred mixture of the title compound of Preparation 128 (500 mg, 1.2 mmol) and
anhydrous potassium carbonate (497 mg, 3.6 mmol) in anhydrous 1,2-
dimethoxyethane (5 ml) and the resulting mixture stirred at room temperature
for 17 hours. Littie reaction had occurred, so the solvent was evaporated under
reduced pressure and the residue dissolved in 1-methylpyrrolidin-2-one (5 mi)

25 and the solution heated at 100°C for 2 hours. This mixture was allowed to cool
to room temperature, partitioned between ether and water, then the organic
phase washed with water, dried (MgSO,) and evaporated under reduced

pressure to give a yellow oil. Purification by flash chromatography, déing an
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1,3-Diiodopropane (513 mg, 1.73 mmol) was added to a stirred mixture
25 of the title compound of Preparation 128 (557 mg, 1.33 mmol), anhydrous
potassium carbonate (553 mg, 4.0 mmol) and anhydrous 1,2-dimethoxyethane
(8 ml), then the mixture was stirred at room temperature for 17 hours. and at

reflux for 72 hours. The resulting mixture was allowed to cool to room
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The title compound of Preparation 128 (500 mg, 1.2 mmol) and
25 anhydrous potassium carbonate (553 mg, 4.0 mmol), followed by anhydrous
1,2-dimethoxyethane (8 ml), were added to N-methyl-bis(2-chloroethyl)amine
hydrochloride (231 mg, 1.2 mmol) and the mixture was heated under refiux for
48 hours. The resulting mixture was allowed to cool to room temperé'ture,

diluted with efhyl acetate, washed with 5% aqueous citric acid solution, dried
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compound (143 mg) as a colourless solid. 8(CDCl,): 1.67 (m,2H), 1.84 (m,2H),
2.20 (s,3H), 2.30 (m,2H), 2.62-2.90 (m,7H), 3.12 (t,2H), 3.48 (m,2H), 3.77
(brs,6H), 6.88 (m,3H), 7.10 (brs,2H), 7.18 (brs,1H), 7.32 (t,1H).
25 LRMS (Thermospray): 523 (M+HCI)".

30 60% Sodium hydride dispersion in mineral oil (34 mg, 0.77 mmol) was
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(CDCly): 2.68 (m,2H), 3.41 (m,2H), 3.60 (m,1H), 3.72 (m,1H), 4.14 (brs,2H),
4.24 (dd,1H), 6.08 (brs,1H), 7.20-7.37 (m,6H), 7.43 (m,4H), 7.59 (m,4H).
LRMS (APCI): 447 (M+H)".

25 PREPARATION 137
60% Sodium hydride dispersion in mineral oil (30 mg, 0.73 mmol) was
added to a stirred solution of the title compound of Preparation 8 (250 mg, 0.67



sry 700
R & ()- '10%R M& ()-Y109> 9109>' 9109>' 9 s8109®>' 9& ()- s,5S 7y 2007
1099>' 9&' ()--yEd|[:vU410 ~9s10%R M& ()-y SH10%R M& ()- S109VR M& ()- s
109VR M&' () - 5/%1910%\/R' M& ()- #10%VR M& ()-da|[:vU410 | 10%R M gz“y
L109%R M9 99 /NR'I\/&()- sf 10%R M& ()- SF10%R M ()- PCT/EP98/06640
L10%VR M& ()-'e|[:vU410 ~+ 10%R M& ()-y |) 109%R M ()- L,# 10%R M& () -
s! 109%R M& ()- L10%R M8 ()- L109WE ()-7\]~_hvU310! CB$10%t t& ()-4
3$1098& ()-4 L' 10%6$6& ()- YLOMR MLONR MLOMR M/ S109%R M& ()-
"L-109R Mg ()-gl |[:vU310! Q' 10% 9\ & ()- sL10%e' "& ()- 10%e & ()-
10%e "& ()- F'10%e' & ()- 3$10% ().B 1 _|[:vU310! Q 0Y) &10%{ & () -
"$f10% e’ " & ()- s" 10%e & ()- 9!” e & ()- fl10%e "& ()-
' 10% z#" firhol) in biaydroliblidicetyifoemairiide (5 i), ander ?lytild@érﬁ at&bélh z
"y510% e’ & ()- L3T&L0% e & ()- c.Cl10%e' " Bé
c. C! 10% temaerafure) dAftend minutes & 2odithipmemethyeenzens 267 mg

"o [ Nl éwl%i;%e&%if Fyiming cantibed 51 §‘1é%9£5ﬁ<ké?'@%$@s&f§& 0-

10%6X)sS&afditionalq4niitysf sodilm hydidd Bispersidd iV imndnal b)l;gs@ﬁs L Q@) S& () -
SSH1098X) S& () - 1096X) S& () -  10%8X) S& ()- 910%6X) S S%J|[ -4108X) S

S FA4- &10"/3@@&“(3 @@dl%m%@ ion mmwm t )roon) tmlrﬂ'&f
-10%% &* 10% S&' bA4 G! 10%
o (> Rifigdiaqs. The y %Eé%%ogfé) ﬁMﬁ&fﬁﬁy@gﬁ Ho e ()

o e e O e 0

10% & ()enﬂraﬁéa wtmewwcétatmur H‘d?bcﬁmbitﬁdjd]‘géﬁib sbpatidré \&fe(e) wagﬁé@% & ()-
Y+: 1 109&&' () - 10% & ()-:Gp|[:bU410  sL! 10%VR M ()-' V& () -
3! 109HpaBuGaEssively gltnmgte&a(xg _aqueous sodium chloride solution, dned (MgSO4)

and evaporated under reduced pressure, then the residue purified by flash

chromatography, using pentane:ether (3:1) as eluant, followed by trituration

with diisopropy! ether, to yield the title compound (154 mg) as a colourless

solid, m.p. 186-188°C. & (CDCl): 2.60 (m,2H), 3.56 (m,2H), 3.75-3.88 (m,4H),
15 3.82 (s,3H), 4.07 (brs,2H), 6.05 (brs,1H), 7.19-7.28 (m,4H), 7.34-7.45 (m,5H),

7.59 (m,4H).

LRMS (APCI): 474 (M+H)".

20

Obtained as a colourless solid (67%), from the title compound of

Preparation 137, using the procedure of Preparation 50, except that the residue
was triturated with diisopropyl ether. & (CDCly): 2.60 (m,2H), 3.56-3.84 (m,6H),
25 4.07 (brs,2H), 6.05 (brs,1H), 7.19-7.60(m,13H).

PREPARATION 139

Obtained as a colouriess oil (20%), from the title compound of
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10 Obtained as a colourless gum (39%), from the title compound of e

Preparation 139 and t-butyl 4-oxopiperidine-1-carboxylate, using the procedure
of Preparation 43. Found: C, 65.96; H, 6.64; N, 3.36. C,3H5;CIFNO; requires
C,65.79; H, 6.48; N, 3.34%. &(CDCl3): 1.50 (s,9H), 1.76 (m,2H), 2.04 (m,2H),
2.28 (s,3H). 3.28 (t,2H), 4.07 (m,2H), 7.16-7.20 (m,3H), 7.30-7.40 (m,3H).

15 LRMS (APCI): 420 (M+H)".

~J4-(3- - nv)-3- . -

Obtained as a pale yeliow oil (99%), from the title compound of
20 Preparation 140 and trifluoroacetic acid, using the procedure of Preparation 35. )
8(CDCl;): 2.26 (s,3H), 2.50 (m,2H), 3.12 (t,2H), 3.56 (m,2H), 6.16 (brs,1H),
7.15 (m,3H), 7.27 (m,2H), 7.35 (d,1H).
LRMS (APCI): 302 (M+H)".

25 PREPARATION 142

Obtained as a colourless solid (37%), m.p. 125-126°C, from the title
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& Q) Obtained as a colourless oil (34%), from the title compound of

Preparation 57 and 1,3-benzodioxol-5-ylboronic acid, using the procedure of
Preparation 109. §(CDCl,;): 2.22 (s,3H), 6.00 (s,2H), 6.70 (d,1H), 6.75 (s,1H),
6.85 (d,1H), 7.06 (d,1H), 7.33 (d,1H), 7.40 (s,1H).

16

Obtained as a colourless solid (39%), m.p. 135-138°C, from the title
20 compound of Preparation 143 and t-butyl 4-oxopiperidine-1-carboxylate, using
the procedure of Preparation 43. Found: C, 69.82; H, 7.15; N, 3.44.
C24H29NO5 requires C, 70.05; H, 7.10; N, 3.40%. 8(CDCl,): 1.50 (s,9H), 1.76
(m,2H), 2.04 (m,2H), 2.29 (s,3H). 3.28 (t,2H), 4.04 (m,2H), 6.00 (s,2H), 6.76
(d,1H), 6.79 (s,1H), 6.87 (d,1H), 7.20 (d,1H), 7.30 (d,1H), 7.37 (s,1H).
25 LRMS (APCI): 412 (M+H)".

Obtained as a pale yellow solid (96%), m.p. 105-108°C, from the title

30 compound of Preparation 144 and trifluoroacetic acid, using the procedure of



. . . 1&4 oy 2002
L"' 110% _ & ()- '10% & ()- 10% & ()-g<?@B| [ NA41010' 10' 10' 110%

L10% & ()- .10% & ()- ,, 10% & ()- 3+10% & ()-BG q| [: NA41010 S#lO%(?&X& ()-
SH10%Be’ S&wp)9ondddYH#HE ()-3 4110% & ()-3 2~110%" & ()- Spcridlndssso

& ()-Y|[:NA41010 L+ 10% & ()- L+ 10% e’ " & ()- Y$#10% e' & ()-

Y$#10%e' a& ()- |!g#l0% e' " & ()- SHIOMNONG ()- 9%@vU410 f' 10%& ()-- |

F$109&' ()-  F$109%4$& ()- & 10%R M& ()-10"e' “10°e' 10 €' "

Y210% e' ~ & ()- 21 wiYzY8vU410 | &LOUNENS () - | &LOWMIAME ()-! 1 &10%! A & () -

fr 1090 M&' ()--!1f'10% 1 & ()-- f' 10YESES --Yu \|[NA41010I\/R' MLOMR M¢1OMR M
STMLO%VR M& ()- sS5 109R M ()- s3S&l - 11! 10%R M& () - I&lO%M

i el Wooigs e et TR S 38

&$10%sx ) | 60PBore AH)) 6.75-8 8Zs0m,26)(6.87 @B Y. FA(dIH 7.22-
Y3G' 10%3)3@82 ((S)ZH) fbr J?LOlO F@lO%x)s& ()( ﬂ%'si'10105/§‘§< s&)
L- T109%sL" E&O((mZH-MlO%;x s& ()- F*3"10%x's& ()- LI( 10%x’ s& () - W 3456;

| obU410 x's10sx's F: 10%x' s& ()- 98310%sx' s& ()- .
37109’ @ﬁ?ﬁﬁ&@%@n&&%@@m . GSXh| [: bUA10 MLO9®> 9&' ()- @@

1090>' 9& () - "109@>' 9& () - 1099> 9& ()- 31090>' 9& ()- &L0%W& ()-UsT| [: bU410
3f 109> 9& ()- " y9109®>' 9& ()- h&L0Y®! 9&' ()- 109®>' 9&' ()- Y109@>' 9&' ()-
S 109> 9&' () - 86| Z9bU410 (&10(@3&&@_{[@&%& ()- #1000>' 9& ()-

L! 1109%9>' 98 ()~ |1 :

$31090>' oblethvl 24 - '

10 Obtained as a colourless solid (57%), m.p. 133-134°C, from the title ';*-}
compound of Preparation 145 and methy! chlorosulphonyiacetate, using the
procedure of Preparation 61. Found: C, 61.15; H, §.41; N, 3.156. C5,H,3NO¢S
requires C, 61.52; H, 5.40; N, 3.26%. &(CDCl,): 2.28 (s,3H), 2.67 (m,2H), 3.62
(t,2H), 3.80 (s,3H), 4.01 (s,2H), 4.06 (s,2H), 6.00 (s,2H), 6.08 (brs,1H), 6.78

15 (m,2H), 6.87 (d,1H), 7.20 (m,2H), 7.26 (m,1H).

LRMS (APCI): 430 (M+H)".

PREPARATION 147
4-(2- -3-

20 Obtained as a colourless oil (33%), from the title compound of f)
Preparation 57 and 3-fluorophenylboronic acid, using the procedure of
Preparation 109. 3(CDCl,): 2.20 (s,3H), 7.06-7.25 (m,4H), 7.30-7.40 (m,2H),
7.43 (s,1H).

25 PREPARATION 148
Obtained as a pale yellow, amorphous solid (53%), from the titie
compound of Preparation 147 and t-butyl:4-oxopiperidine-1 -carboxy;late, using
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10 Obtained as a pale yellow oil (93%), from the title compound of

Preparation 148 and trifluoroacetic acid, using the procedure of Preparation 35.
8(CDCl;): 1.80 (brs,1H), 2.21 (s,3H), 2.50 (m,2H), 3.12 (t,2H), 3.57 (m,2H),
6.19 (brs,1H), 7.10-7.38 (m,7H).
LRMS (APCI): 268 (M+H)".

15

Obtained as a colourless solid (30%), m.p. 128-130°C, from the title
20 compound of Preparation 149 and methyl chlorosulphonylacetate, using the
procedure of Preparation 61. Found: C, 62.57; H, 6.71; N, 3.32. C,;4H;FNO,S
requires C, 62.52; H, 5.50; N, 3.47%. 3(CDCly): 2.21 (s,3H), 2.69 (m,2H), 3.63
(t,2H), 3.81 (s,3H), 4.01 (s,2H), 4.10 (m,2H), 6.09 (brs,1H), 7.14 (t,1H), 7.17-
7.30 (m,5H), 7.35 (m,1H).
25 LRMS (APCI): 404 (M+H)".

30 Obtained as a colouriess gum (76%), from the title compound of
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LRMS (APCI): 446 (M+H)".

10

Obtained as a pale yellow solid (75%), from the title compound of
Preparation 37 and indan-5-ylboronic acid (WO-A-97/32853), using the
procedure of Preparation 41. §(CDCl;): 2.10 (m,2H), 2.30 (s,3H), 2.69 (m,2H),

15 2.98 (m,4H), 3.62 (t,2H), 3.82 (s,3H), 4.02 (s,2H), 4.10 (m,2H), 6.08 (brs,1H),
7.08 (d,1H), 7.18-7.35 (m,5H).
LRMS (Thermospray): 443 (M+NH,)".

20 M -[3- -4-(3-trifluor - = \)

Obtained as an amorphous solid (28%), from the title compound of
Preparation 37 and 3-trifluoromethoxyphenylboronic acid (WO-A-96/13500),
using the procedure of Preparation 41. §(CDCl;): 2.30 (s,3H), 2.69 (m,2H),

25 3.64 (t,2H), 3.81 (s,3H), 4.02 (s,2H), 4.10 (m,2H), 6.10 (brs,1H), 7.15-7.30
(m,6H), 7.43 (t,1H).
LRMS (APCI):: 471 (M+H)".
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PREPARATION 154
4-P 1-3-tri
Obtained as an orange oil (37%), from 4-bromo-2-trifluoromethylaniline,
using the procedure of Preparation 42. Found: C, 51.70; H, 2.61. C;3HgBrF;
requires C, 51.86; H, 2.68%. §(CDCly): 7.19 (d,1H), 7.26 (m,2H), 7.38 (m,3H),
7.65 (d,1H), 7.86 (s,1H).

PREPARATION 155

Obtained as a colourless solid (§3%), m.p. 163-155°C (from hexane),
from the title compound of Preparation 154 and t-butyl 4-oxopiperidine-1-
carboxylate, using the procedure of Preparation 43. Found: C, 65.34; H, 6.22;
N, 3.26. C,3H,sF3NO, requires C, 65.55; H, 6.22; N, 3.32%. 8(CDCl;): 1.50
(s,9H), 1.78 (d,2H), 2.04 (m,2H), 3.28 (t,2H), 4.10 (m,2H), 7.28-7.42 (m,6H),
7.66 (d,1H), 7.88 (s,1H).

LRMS (Thermospray): 422 (M+H)".

PREPARATION 156
4-(4- |-3-trifluoro - -

Obtained as a pale brown oil (90%), from the title compound of
Preparation 155 and p-toluenesuiphonic acid, using the procedure of
Preparation 70. §(CDCl3): 2.50 (m,2H), 3.17 (t,2H), 3.58 (m,2H), 6.27 (brs,1H),
7.25-7.42 (m,6H), 7.56 (d,1H), 7.75 (s,1H).

LRMS (Thermospray): 304 (M+H)".

A
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5 Obtained as a pale yeliow oil (§9%), from the titie compound of

Preparation 156 and methyl chlorosulphonylacetate, using the procedure of
Preparation 37. §(CDCl,): 2.71 (m,2H), 3.66 (t,2H), 3.82 (s,3H), 4.02 (s,2H),
4.12 (m,2H), 6.18 (brs,1H), 7.28-7.42 (m,6H), 7.55 (d,1H), 7.72 (s,1H).
LRMS (APCI): 440 (M+H)".

10

Obtained as a green solid (47%), m.p. 174-176°C, from 5-bromo-2,2-
dimethyi-1,3-benzodioxole (GB-A-2187452) and trimethyl borate, using the
15 procedure of Preparation 101. §(DMSQe): 1.60 (s,6H), 6.77 (d,1H), 7.17
(s.1H), 7.28 (d,1H), 7.80 (s,2H).

20 — i Q

Obtained as a colourless, amorphous solid (33%), from the title
compounds of Preparation 158 and Preparation 40, using the procedure of
Preparation 41, but with ether:hexane (1:4) as eluant. §(CDCl,): 1.67 (s,6H),
1.73 (s,6H), 2.30 (s,3H), 2.65 (m,2H), 3.62 (t,2H), 3.80 (s,3H), 4.13 (m,2H),

25 6.05 (brs,1H), 6.70-6.78 (m,3H), 7.18-7.30 (m,3H).
LRMS (Thermospray): 486 (M+H)".
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Obtained as a colourless, amorphous solid (96%), from the title

compound of Preparation 159, using the procedure of Preparation 90.
8(CDCl,): 1.64 (s,6H), 1.72 (s,6H), 1.78-1.88 (m,4H), 2.27 (s,3H), 2.63 (m,1H),
3.09 (m,2H), 3.81 (s,3H), 3.98 (d,2H), 6.68-6.77 (m,3H), 7.07 (m,2H), 7.17
(d,1H).

LRMS (Thermospray): 488 (M+H)".

Obtained as a colouriess, amorphous solid (47%) from the title

compound of Preparation 160, using the procedure of Preparation 79.
&(CDCly): 1.67 (s,6H), 1.72 (s,6H), 1.78-1.88 (m,4H), 2.27 (s,3H), 2.63 (m,1H),
3.10 (m,2H), 4.00 (d,2H), 6.68-6.77 (m,3H), 7.05 (m,2H), 7.16 (d,1H).

LRMS (Thermospray): 474 (M+H)".

PREPARATION 162

- - Y- - - = -

A mixture of 5-bromo-1,2-dimethylbenzimidazole (J. Chem. Soc., 1931,
1143; 2 g, 8.88 mmol), 4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2.06 ml, 14
mmol), triethylamine (3.9 ml, 28 mmol), [1,1'-
bis(diphenylphosphino)ferrocene]dichloro palladium(l!) (224 mg, 0.27 mmol)
and anhydrous 1,4-dioxan (35ml), under nitrogen, was stirred under__reﬂux for

44 hours, then allowed to cool and partitioned between ethyl acetate and water.
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15 To a stirred solution of the title compound of Preparation 40 (400 mg, 0.96
mmol) in degassed 1,2-dimethoxyethane (20 ml) was added the title compound
of Preparation 162 (351 mg, 1.29 mmol), cesium fluoride (380 mg, 2.5 mmol),
tri-o-tolylphosphine (31 mg, 0.1 mmol) and
tris(dibenzylideneacetone)dipaliadium(0) (47 mg, 0.05 mmol), then the reaction

20 mixture heated under reflux for about 3 hours, under nitrogen. Because of O
limited solubility, a portion of 1-methylpyrrolidin-2-one (4 ml) was added and the
resulting mixture refiuxed for 9 hours, then aliowed to cool to room temperature,
diluted with ethyl acetate, washed with water, dried (MgSO,) and evaporated
under reduced pressure. The residue was purified by flash chromatography,

25 using an elution gradient of methanol:dichloromethane (0:100 to 2:98), followed
by crystallisation from diisopropyl ether, to furmish the titie compound (261 mg,
56%) as a colourless solid, m.p. 148-151°C. 8(CDCls): 1.67 (s,6H), 2.30 (s,3H),
2.63 (s,3H), 2.67 (m,2H), 3.63 (m,2H), 3.77 (s,3H), 3.81 (s,3H), 4.13 (m,ZH).
6.07 (brs,1H), 7.19-7.32 (m,5H), 7.62 (s,1H).

30 LRMS (Thermospray): 482 (M+H)".
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15

Obtained as a colourless solid (88%), m.p. 125-127°C, from the title
compound of Preparation 164, using the procedure of Preparation 91.
8(DMSOg): 1.50 (s,6H), 1.62 (m,2H), 1.82 (m,2H), 2.20 (s,3H), 2.70 (m,1H),
20 2.78(s,3H), 3.08 (t,2H), 3.81 (d,2H), 3.92 (s,3H), 7.10-7.20 (m,3H), 7.46 (d,1H),
7.65 (s,1H), 7.88 (d,1H).
LRMS (Thermospray): 471 (M+H)".

25

1M Aqueous sodium hydroxide solution (4.2 mi, 4.2 mmol) was added to
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15
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (274 mg,
1.43 mmol) was added to a stirred mixture of the title compound of Preparation
166 (439 mg, 1.19 mmol), N-hydroxybenzotriazole (176 mg, 1.3 mmol), O-
benzythydroxylamine hydrochloride (200 mg, 1.25 mmol), N-methyimorpholine
20 (0.29 ml, 2.62 mmol) and anhydrous dichloromethane (8 ml). The reaction (j)
mixture was stirred at room temperature for 18 hours, diluted with
dichloromethane, washed sequentially with dilute aqueous citric acid, water and
aqueous sodium bicarbonate solution, dried (MgSQO,) and evaporated under
reduced pressure. The residue was flash chromatographed, using an elution
25 gradient of methanol:dichloromethane (1:99 to 2:98), to give the title compound
(553 mg, 91%) as a colourless oil. §(CDCl,): 1.60 (s,6H), 2.40 (s,3H), 2.53
(m,2H), 3.58 (t,2H), 4.04 (m,2H), 4.93 (s,2H), 5.95 (brs,1H), 7.00 (d,1H), 7.20
(s,1H), 7.36-7.50 (m,6H), 9.20 (brs, 1H). '
LRMS (Electrospray): 531 (M+Na)".
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15 PREPARATION 169

A stirred mixture of 3-bromo-5-ethoxypyridine (Rec. Trav. chim., 1948,
67, 377; 930 mg, 4.6 mmol), bis(tri-n-butyitin) (3.46 ml, 6.9 mmol), tri-o-
tolylphosphine (420 mg, 1.37 mmol), palladium(ll) acetate (78 mg, 0.35 mmol),

- 20 triethylamine (1.23 ml, 8.84 mmol) and acetonitrile (15 ml), under nitrogen, was
heated under refiux for 18 hours, then allowed to cool. The solution was
decanted from the black, tarry residue and evaporated under reduced pressure,
then the resulting residue flash chromatographed, using an elution gradient of
ethyl acetate:pentane (0:100 to 56:95), to yield the title compound (600 mg,

25 32%) as a colourless oil. 5(CDCly): 0.90 (t,9H), 1.08 (t,6H), 1.30-1.42 (m,6H),
1.42 (t,3H), 1.58 (m,6H), 4.08 (g,2H), 7.25 (s,1H), 8.17 (s,1H), 8.19 (s,1H).
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20 8.17 (s,1H), 8.27 (s, 1H). ()
LRMS (Electrospray): 461 (M+H)".

25

Obtained as a colouriess solid (98%), m.p. 202-203°C, from the title

compound of Preparation 171, using the procedure of Preparation 91.
8(CDCl,): 1.44 (t,3H), 1.70 (s,6H), 1.80 (m,4H), 2.18 (s,3H), 2.60 (m,1H), 3.08
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10 dimethylformamide (120 ml) and the mixture was heated under refiux for 45
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minutes, then aliowed to cool to about 50°C. 2-Bromoethanol (3.1 ml, 43 mmol)
was added and the reaction mixture heated under reflux for a further 2 hours,
before being allowed to slowly cool to room temperature. The resulting mixture
was poured into ether, the mixture washed with water and the organic phase
15 dried (MgSO,) and evaporated under reduced pressure. The residue was
purified by flash chromatography, using an elution gradient of pentane:ethyl
acetate (10:1 to 5:1), to provide the title compound as a colouriess oil (6.4 g,
57%). &(CDCly): 1.98 (t,1H), 3.95 (t,2H), 4.07 (m,2H), 6.87 (d,1H), 7.08-7.17
(m,3H).
20
PREPARATION 174
Triethylamine (1.7 ml, 9.2 mmol) was added to a stirred solution of the
title compound of Preparation 173 (1.8 g, 8.2 mmol) in anhydrous
25 dimethylformamide (30 ml) and the mixture was cooled to about 0°C. t-
Butyldiphenylsilyl chloride (2.4 mi, 9.2 mmol) was added and the reaction
mixture stirred at 0°C for 1 hour and at room temperature for about 16 hours,
then poured into ether. The resulting mixtdre was washed with 0.5M
hydrochloric acid, then the aqueous washings back-washed with ether. The
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internal temperature below -60°C . The reaction mixture was stirred at -70°C

for 30 min, aliowed to slowly warm to room temperature, quenched with a
mixture of concentrated hydrochioric acid (12.6 ml) and water (30 ml), then

20 ether (30 ml) added. The layers were separated and the aqueous layer was {:}
washed with ether. The combined organic solutions were dried (MgSQ,) and
evaporated under reduced pressure, then the residue purified by flash
chromatography, using ether as eluant, to afford the title compound as a
colouriess oil (1.14 g, 50%). 8(CDCl,): 1.08 (s,9H), 4.06 (t,2H), 4.19 (t,2H),

25 7.12 (m,1H), 7.36-7.45 (m,8H), 7.74 (m,6H), 7.82 (m,1H).
LRMS (Thermospray): 438 (M+NH,)".
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Obtained as a colouriess oil (88%), from the titie compound of
Preparation 1786, using the procedure of Preparation 66. &§(CDCly): 1.07 (s,8H),
1.67 (s,6H), 1.80-1.85 (m,4H), 2.28 (s,3H), 2.65 (m,1H), 3.10 (t,2H), 3.81
(s,3H), 3.95 (m,2H), 3.97 (t,2H), 4.11 (t,2H), 6.86 (m,3H), 7.10 (m,2H), 7.19
- 20 (d,1H), 7.34-7.47 (m,6H), 7.71 (d 4H).
LRMS: (Thermospray): 438 (M+NH,)".

25

Obtained as a colouriess foam (88%), from the titie compound of

Preparation 177, using the procedure of Preparation 79, but with the reaction
being carried out at room temperature. 5(CDCl;): 1.07 (s,9H), 1.67 (§;6H),
1.78-1.95 (m:4H), 2.27 (s,3H), 2.65 (m,1H), 3.11 (t,2H), 3.97 (t,2H), 4.02

30 (m,2H), 4.11 (t,2H), 6.86 (m,3H), 7.10 (m,2H), 7.18 (d,1H), 7.30 (d,1H), 7.34-
7.43 (m,6H), 7.71 (d,4H).
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10 NR = no result
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or a pharmaceutically or veterinarily acceptable salt thereof, or a
pharmaceutically or veterinarily acceptable solvate of either entity,
wherein the broken line represents an optional bond;
10 Ais Cor CH;
B is CH,, O or absent;
R' and R? are each independently selected from hydrogen, C, to
C; alkyl optionally substituted with C, to C, alkoxy or phenyl, and
C, to Cg alkenyil; or, together with the carbon atom to which they
15 are attached, form a C; to Cq cycloalkyl group which optionally
incorporates a heteroatom linkage selected from O, SO, SO, and
NR® or which is optionally benzo-fused;
R3 is hydrogen, halo, R” or OR’;
R* is hydrogen, C, to C, alkyl, C, to C, alkoxy, trifluoromethyl or
20 halo;
R® is hydrogen or C, to C, alky;
R’ is a monocyclic or bicyclic ring system selected from-phenyl,
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C, to C, alky! optionally substituted with methoxy or phenyl, or C, to Cg alkenyf;

R? is hydrogen or C, to C, alkyl; or R' and R?, together with the carbon atom to
which they are attached, form a C, to C; cycloalkyl group which optionally

incorporates a heteroatom linkage selected from O and NR® or which is

o

20 optionally benzo-fused; R3 is selected from 4-phenyl, 4-pyridinyl, 4-(indan-5-yl),
4-(2,3-dihydrobenzofuran-5-yl), 4-(quinolin-3-yl), 4-(benzodioxol-5-yl) and 4-
(benzimidazol-5-yl), any of which is optionally substituted with one or two
substituents selected from C, to C, alkyl optionally substituted with methoxy or
hydroxy, C, to C, alkoxy optionally substituted with methoxy or hydroxy,

25 methylthio, trifluoromethyl, trifluoromethoxy, fluoro, chloro and cyano; R* is
hydrogen, methyl, ethyl, methoxy, trifluoromethyl, fiuoro or chloro; R® is methy!;

mis 2; and nis 1.

3. A coni_pound according to claim 2 wherein R' is hydrogen, methyl, ethyl,
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4. A compound according to claim 3 wherein R' and R? are both hydrogen
or methyl or, together with the carbon atom to which they are attached, form a
cyclobutyl, cyciopentyl, tetrahydropyran-4,4-diyl or 1-methylpiperidin4,4-diyl
group; R*is 4-phenyl, 4-(3-methoxyphenyl), 4-(3-ethoxyphenyl), 4-[3-(2-
25 methoxyethoxy)phenyl], 4-{3-(2-hydroxyethoxy)phenyl] or 4-(6-ethoxypyridin-2-
yl); and R* is 3-methyl or 3-methoxy.

5. A compound according to claim 4 wherein the compound of formula (1) is
selected from
30 N-hydroxy-2-{4-[4-(3-ethoxyphenyl)-3-methyiphenyi}-1,2,3,6-
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-1-ylsulphonyl}-2-methyipropanamide.

20 6. A pharmaceutical composition comprising a compound of formula (1), or (}
a pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable
solvate of either entity, according to any one of claims 1 to 5, together with a

pharmaceutically acceptable diluent or carrier.

25 7. A veterinary formulation comprising a compound of formula (1), or a
veterinarily acceptable salt thereof, or a veterinarily acceptable solvate of either
entity, according to any one of claims 1 to 5, together with a veterinarily

acceptable diluent or carrier.
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thereof, or a veterinarily acceptable solvate of either entity, according to any
- 20 one of claims 1 to 5, for the manufacture of an animal medicament for the
curative or prophylactic treatment of a medical condition for which a MMP

inhibitor is indicated.

12.  The use according to claim 10 or claim 11 wherein the inhibitor is a
25 MMP-3 inhibitor.

13.  The use of a compound of formula (1), or a pharmaceutically acceptable
salt thereof, or a pharmaceutically acceptable solvate of either entity, -according

to any one of claims 1 to 5, for the manufacture of a human medicament for the
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wherein R® is hydrogen or C, to C, alkyl, and the broken line, A,B, R}, R?, R,

R*, m and n are as previously defined for formuia (1) in claim 1.
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or a pharmaceutically or veterinarily acceptable salt thereof, or a
pharmaceutically or veterinarily acceptable solvate of either entity,
wherein the broken line represents an optional bond;
Ais C or CH;
10 B is CH,, O or absent;
R' and R? are each independently selected from hydrogen, C, to
Cs alkyl optionally substituted with C, to C, alkoxy or phenyl, and
C, to Cg alkenyl; or, together with the carbon atom to which they
are attached, form a C, to Cg cycloalkyl group which optionally
15 incorporates a heteroatom linkage selected from O, SO, SO, and
NR® or which is optionally benzo-fused;
R® is hydrogen, halo, R or OR’;
R*is hydrogen, C, to C, alkyl, C, to C, alkoxy, trifluoromethyl or
halo;
20 R® is hydrogen or C, to C, alkyi;
R’ is a monocyclic or bicyclic ring system selected from phenyl,
: thienyl, furyl, pyridinyl, pyrimidinyl, naphthyl, indany!, benzothieny!,
- benzofuranyl, 2,3-dihydrobenzofuranyl, indolyl, quinolinyi,
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hydroxy, C-C, alkoxy optionally substituted with C, to C, alkoxy
or hydroxy, C, to C, alkylthio, trifluoromethy!, trifluoromethoxy,
halo and cyano;
mis 1 or2;
10 and nis 0, 1or2;
with the proviso that B is not O when A is C;

which comprises reacting a compound of formula (l1):

R:
- R
CHI A" (1)
R1 Rz lz n I
Rfo\if>x<l N—(eH),
s
0,

15
wherein R® is hydrogen or C, to C, alkyl, and the broken line, A,B, R', R?, R?,
R*, m and n are as previously defined for formula (1), with hydroxylamine,
optionally followed by formation of a pharmaceutically or veterinarily acceptable
salt of the required product or a pharmaceuticallly or veterinarily acceptable

20 solvate of either entity.

17. A process according to claim 16 wherein, when R® is C, to C, alityl. the
ester of formula (ll) is treated with up to a 3-fold excess of hydroxylamine
hydrochloride in the presence of a molar equivalent amount of a suitable base

25 in a suitable solvent at from about room temperature to about 85°C .

2002



10

15

2 b MAY 2002

- 143 -

18. A process according to claim 17 wherein the base is an alkali metal
carbonate or bicarbonate, the solvent is methanol, optionally combined with
tetrahydrofuran or dichloromethane as co-solvent, and the reaction temperature
is from about 65 to about 70°C .

19. A process according to claim 16 wherein, when R® is hydrogen, the acid
of formula (i) in the presence of from 1.1 to 2.0 molecular equivalents of an
activating agent and from1.0 to 4.0 molecular equivalents of a tertiary amine, in
a suitable solvent, is treated with up to about a 3-fold excess of hydroxylamine
hydrochloride, optionally in the same solivent, at from about 0°C to about room

temperature.

20. A process according to claim 19 wherein the activating agent is O-(7-
azabenzotriazol-1-yl)-1,1,3,3-tetramethyiuronium hexafluorophosphate (HATU),
the tertiary amine is N-ethyidiisopropylamine, the solvent is anhydrous
dimethyiformamide or anhydrous 1-methylpyrrolidin-2-one and the reaction

temperature is about room temperature.



