WO 02/ 083643 PCT/ 1 B02/ 01032 1 PHENYL HETEROCYCLYL ETHER DERI VATI VES AS
SEROTONI N RE- UPTAKE | NHI BI TORS This invention relates to novel conpounds
whi ch i nhwhbioz/osssapam ne re-uptake. In particul ar conpounegsTaBordiespr esent
invention exhibit activity as selective $ serotonin re-uptake inhibitors
(SSRI's) and have utility therefore in a variety of therapeutic areas.

Not ably the conpounds of the present invention are useful in the treatnent
or prevenPHEfIoHERERPEYGIELyEBIERIPERFVABEHEES AA CERATHENt RO SETRFE WREET TOR®

regul ati on of nonoam ne transporter function is inplicated, such as

depression,_ attentjon deficit hyperactivity djsarder, obsessive- | sive
0 Por dor " T R NtoR elfies 14 bp Y amIsandehich JRTIAN G20 SRS BS A S, 40 and
sexual dysf it i i i i ; ceuti cal
For mul at | orEAREUBP cotrbEhEL 36 il BIERHL ey LRAIR SRRy o e o
Rheno>0<|_ypihetnyerou?!irpoext:rnmakmnbtbltarga(%lalts_aasd he&eqjdtlhuoi;bmneﬁmee th ag?aliys:tfs. |
ccor di ng a first aspe e _ i nvention,provi des a conpound 0 ner a
formita (1 ofaainardit; Koty g eifnracS e Ssol FWBR ath yeebhe
thereof; NRheRsatMent ofpréyeniion@f adiety ofﬁl_@isbfdﬁlw i?é}cl)u‘dﬂfg’ fiode it whitth tHe

whi ch may be the sanme or different, are -N-, -N+(-O)- or -C(H-; Mand Q
whi ch may beeguladionaofenonoamirfeciramaporter dungtion is fmplicaipd, such ag Bapressiopher ei n

ring A contains. 1 or. 2 nitro L O in when or is
TNg- 0y o Shilioh ek PRy Rsier, BESeHNE ShialSTho plselerghtt-© ©
PCT/ | BOY 019@2mafic Btesd disBrdeBiilsstandy abgséd Arosdere diid sxiuag dgsfuncidre
hydrogen, Cl-6al kyl, (CH2)n(C3-6cycl oal kaﬂlh) wherein m= 0, 1, 2 or, 3, or
Rl and R2 tipghuding pigmaiure giacHlatippgand iophnineacalnien arauationsieentaioing an
azetidi ne ré 'cé% gur?(ﬁ]sd Z, which may be the sanme or different, are

hydr ogen, ha ogen,p '

US 5,190,956 discloses a class of phenoxyphenyl compounds which are a class
15  of dopamine antagonists.

According to a first aspect the invention provides a-compound of general formula
(), pharmaceutically acceptable salts, solvates or polymorphs thereof;
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wherein;
L and U, which may be the same or different, are -N-, -N*(-O)- or -C(H)-;
M and Q, which may be the same or different, are -N-, -N*(-O’)- or -C(R*-;

wherein ring A contains 1 or 2 nitrogen atoms, and wherein when L, U, M
25 or Qis -N*(-O)-, ring A contains no other nitrogen atom;



5 Cl-6al kyl, CF3, OCF3, Cl-4alkylthio or Cl_4al koxy; or Y and Z are |inked
so that, together with the interconnecting atons, Y and Z forma fused 5
to 7- nenweriedssas bocyclic or heterocyclic ring which nayPoag/1Betainz ed,
unsaturated or aromatic, and wherein whepn Y and Z forma heterocyclic
ring, in addition to carbon atons, the |inkage contains one or two 10

het er oat ons_j nd dently s ted fraom n en; and
wherein W B 2 aq%n&‘&%cm@ Zﬁ t%ﬁm%é)ﬁd?éﬁ%% 85%#1@&3;@ eh(féfk&ﬁgent ly:
A-X, wherein A = 0 h rap@erﬂzt@NF&Wth 15
SO2NR6R7, SC2NH g’é@SD‘ﬁw%Ryg wgier%g i“oxg i’i\%&ég%gm NO2, NRGRL1, ON,

C02R10, SR10, $( Rgtr@gerstmm they arg atteehesh iprraan azahdios gy be t he same

or differe 6 I t

i ndependenm \g 8%%{?{5“@'@8 %C%‘ %ﬁé orgwelég F‘ké/W bhg%\ﬁ% sUbstituted
i ndependent |y bYC(PgEﬂkyﬂrCPPF@CP%Z'J1 Blﬁylliﬁo 020, wm»qgem Y &id & arleMirlked so
optionally substituted |nde endent |y one or nore

C(O) NHR6 or S02NReR together Wﬂhfthﬁdﬁtéfcqueﬁmg akarys, Y)apg % Omhécﬁ%ﬁ&ﬁ tQR?%ZH
C3- 6¢cycl oal kyl

6- menber ed het er%‘cyc e%"&'%lrbno c?élécﬁ aﬁ%ﬁocy@ﬁc gﬁéwﬁghetﬁpggt% gﬁngaggf ect ed
fromN, S and 0 Qisaiptatedel hsomaﬂnstartdwmmumwepar\dand [A/foom ahetesocynlice R13;
or R6and R7, together with the nitrogen tg which they are attached, form
2 470 25 o b b edoiends Gajeam alainghs JokeaEPryeiie, 366 of g

|ndepe ntly by ;%r?d Bﬁ)ggﬁ'l A8 PRYSdErt ahting
cont ai ﬁg 1, hé’l@gocﬁé?fgﬁég?om erglg se e?:('?ig@nro %thgﬁg 0, op |or?al |y
substituted i ndewbe@mW,leayld Dare ot albhydragan; wherein R13 i s hydroxy,

Cl- C4al koxy, fluoro, Cil-C6al kyl, hal oal kyl, hal oal koxy, -NH2,

- NH( C1- Ceal ®89¢) or -N(Cl- C6a| kyI )2i or WD 02/ 083643 PCT/1B02/ 01032 3 when

both Mand &e4 &*dthdep gﬁd roups are |inked so that together with the
i nt erconnect i1 ng at ons, t e R (8roups forma fused 5- to 7-nenbered .

carbocyclic or hAtrwasreln A =r-i(Ghlzlsh Whiererayis Be 15t MaisdydrogeiatCRNRSR or
aromatig (preferably taeybbakags iSci SR Wydroxy, Cralkoxy, NR®SO:R®, NO,,

NR°R', CN, CO.R", SR™, S(O)R°® or SO.R'; R®, R/, R® and R™,
which may be the same or different, are hydrogen or Ci.salkyl
optionally substituted independently by one or more R'% R%is Ci
alkyl optionally substituted independently by one or more R'% R' is

20 hydrogen, C4.¢ alkyl optionally substituted independently by one or
more R'™, C(O)R®, CO,R®, C(O)NHR® or SO.NR°R’; R'? is fluoro
(preferably up to 3), hydroxy, COzH, Cs.scycloalkyl, NHz, CONHp,
C1.salkoxy, Ci.salkoxycarbonyl or a 5- or 6-membered heterocyclic
ring containing 1, 2 or 3 heteroatoms selected from N, S and O

25 optionally substituted independently by one or more R'®; or R® and
R’, together with the nitrogen to which they are attached, form a 4-,
5- or 6-membered heterocyclic ring optionally substituted
independently by one or more R'®; or

a 5- or 6-membered heterocyclic ring containing 1, 2 or 3 heteroatoms

30 selected from N, S and O, optionally substituted independently by
one or more R';
wherein R™ is hydroxy, C-Caalkoxy, fluoro, C4-Cealkyl, haloalkyl,
haloalkoxy, -NHa, -NH(C4-Cgalkyl) or -N(C4-Cealkyl)z; or



5 Unl ess otherw se indicated, any al kyl group nmay be strai ght or branched
and is of 1 to 6 carbon atons, preferably 1 to 4 and particularly 1 to 3
car bon atwom2/083gmd ess ot herwi se indi cated, any heterocycl pCTgB@upoxont ai ns
Sto 7 ring-atoms up 10 to 4 of which nmay be hetero-atons such as nitrogen,
oxygen and sul fur, and nmay be saturated, unsaturated or aromatic. Exanples

oyrrol a1 iaa o M aht Fpie cR, BB ptPsae kB o il bgetheryith
I mi dazolinyl, i naatdredhfddtingPitbaiotng R* BYsw@Rolonmya fuseylr 520l 7-giembered

i soxazol yl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyranyl,
pyridyl, 15 pi pecaonytlic oi hetaraayclicingwhichmaydiea satarated, unsaduisieher i no,

pyridazinyl, pyrimdinyl | | peragzi nyl , sul fol anyl, tetrazolyl,
triaziyl, azepi n@ﬁ""‘%é’{gﬁ%@'g%gﬁbﬁﬁ% n;“?ﬁs‘m{azepi nyl and thiazolinyl.
In additgon, the term heterocyclyl includes fused heterocyclyl groups, for

exanpl e benzi m dazolyl, benzoxazolyl, im dazopyridinyl, henzoxazinyl,
benzot hi azi blessothedviepjndigateg anpaliykarospunay e stiidiarigrgnched and is of

ot har - m do! AR AIFHS: BEEHILEN PR PV 00 PaBER A e

term heterocyclic should be simlarly construed. Unless otherw se

i ndi cated, any carbocyclyl group contains to 8 ring-atons, .25 and may be
sat ur at ed, Mﬁ\&st@tbﬁwséﬂn@%@ﬂt agy hﬁ%@@f‘jﬂ@rg'ﬁ@ GPY! g 39 B Idtoms ¥R oups

eI B o NEL AR b e B o sty pnamasat iy

car bocy gr oups con up to erred aromati c
car bocycl yl pgrsatyrates], pirsasuratebher arenmatica Erampléscokietaratybolyl giavipsaarefuryl,

construed. In addition, the t b Lyl .inglud f .

con;i n;t i ontm‘Pm@aP;fféé‘yb Py[ro 'Sﬁ%ﬁ@gnﬁwgﬁ%r é'ol#‘&%%'}' ﬁ%?zﬁﬁ’gﬂaﬁ%?h"w ,

i ndanyl and;4; i bl : : .

Re(- 0 ) SR EBNL, imideEofin g iioB2eiimn o flazely), EYrEIng, By ieidny®n,
Pref erabl y RbxarolyRisothiaizolyl, rexpdizeotyhdriszetyl, triadiazolyl @yranyhryrifylr ogen or

whi oh theyPReBIRR R el ing af Vo R Ehe ity R TS °
T agen 10 e e S et l o P Were
preferably skxarepiril, thiazepiny diaaepirg! and thigzalieyk i addiiephifie teppef er ably W
s hydrogeny, Gk G MhcIlBES hideete B B giupk! ibF eanfite fRhERiMazoly!
benzoxazolyl, imidazopyridinyl, benzoxazinyl, benzothiazinyl, oxazolopyridinyl,
20  benzofuranyl, quinolinyl, quinazolinyl, quinoxalinyl, dihydroquinazolinyl,
benzothiazolyl, phthalimido, benzofuranyl, benzodiazepinyl, indolyl and isoindolyl.

The term heterocyclic should be similarly construed.

Unless otherwise indicated, any carbocyclyl group contains 3 to 8 ring-atoms,

25 and may be saturated, unsaturated or aromatic. Preferred saturated carbocyclyl
groups are cyclopropyl, cyclopentyl or cyclohexyl. Preferred unsaturated
carbocyclyl groups contain up to 3 double bonds. A preferred aromatic
carbocyclyl group is phenyl. The term carbocylic should be similarly construed. In
addition, the term carbocycly! includes any fused combination of carbocyclyl

30 groups, for example naphthyl, phenanthryl, indanyl and indenyl.

Preferably only one of L, U, M and Q is -N- or -N*(-O)-. More preferably L is
-C(H)-.



10 (preferably methoxy or ethoxy) or hal ogen (preferably chloro, fluoro or
bronmo) and Y and Z are as defined in the first aspect. Mre preferably W
i s hydrogen,o2ietehy|l or ethyl; and Y and Z, which nmay be tre€T/IBeE 032N
different, are hydrogen, nethyl, ethyl, (4‘F3, OCF3, nethylthio, ethylthio,
15 met hoxy, ethoxy, chloro, fluoro or brono; or Y and Z are |inked so that,
together wth the interconnecting atons, Y and Z forma fused 5 to

7- menber ed carbocyclic or heterocycl ic ring which may be saturat ed,

unsatur at od caty SO gg &G HSHEY BeHE a0 tfofaitra RRBgesE | |

ri ng, in ad car on’ a contal ns one o

het er oat ons G1nggmlqn(@@r@tfémbﬁ,emmwﬂorf Rbemé(ﬂ otqwélmr with the nigegenito maen;
hydr ogen: - aNbeWaimatacheshfehn AayRastaod TEIProterpY: B et By,
fluoro, ghl caf{ryfi’ir?gf@t& Cfnetﬂfﬁl YR 4R4 1A id@je%er‘%lm’{ﬁekhlﬂo ef%b Rhioh PleyeirBoxy;

or Y and Z So’t’hat, fogether with t |nterconnect| g atons,
Z and Y f or ratiachedgidrn amaietlrbfmdz)elngdl\/lmeeemfe;ahly etll} Rhis meghyl &ndiMgiSone or
nore sul fur atons; wher Y and Z are not both hydrogen. Wen Y and Z are
| i nked so tﬁé[ldrog%%rtrﬁgﬁ" ¥ th the interconnecting atoms, Z and Y forma
fused 5 to 7-nmenbered heterocyclic ring containing one or nDre sul fur 30
atons, preferred |linkages formng the fused ring are -S'(;‘ 2-, -CH2S- CH2-
or - S(CH2) FvefatbblydNris délwdmgereﬁh catkyt (Reeterablykaribyl ¥EthElpondikQy eit her

RIS 1 ABepdRIRIRELY mRBIENoR Rl & HHA0a8, (el Hcd MG (URRR) 39,

i's hydrogen,am%ahawaéﬂaémedm-ﬁ&@ﬁ&t. hydroxy, Cl_4al koxy,
NR8SC2R9, NO2, NR6R', CN, CO2R 0, SR O, S(O RO or SO2R10; wherein R6, R7,

R8, RlO0or R V\/mch may be the sane or different, are 5 hydrogen or

Cl1- 6al kyl f fm\b,hi Fr%r,gg

met h;l )(;r et §19?6'%E%¥8 p e%&y@h@é%ﬁ%}m E@geetn g gggﬁlﬁﬁéjwhﬁ ep

-(CH2) p X, whghe obdifferént, are hydr&gle& hwﬂny),g@thyl OH§|R@|€§F3, S(Eﬁhﬂ&ﬁﬂ,,ethﬁﬂﬁ@ZRQ,
hydroxy or NR6R11; 10 wher ei n rre or

di f fered®, dpethexireieny. cf-‘rhloréif'BaT%?'i b"(oﬁ?%f%r %n@zr%r@ﬁgﬂke ysoetﬁﬂg,q?ge fib Ro
i's Cl-6al kylwﬁfﬂt@ﬁfﬁ%%é@h@éﬁﬂs Yehity F)forrﬁ/‘érfﬁ?%%fl%rﬁm&n%ﬂew each R4

i's hydrogen or 15 only one o Qis -N_ or

-N+(-O) - carbocychc or heterocyclic ring which may be saturated unsaturated or aromatic,
and wherein when Y and Z form a heterocyclic ring, in addition to carbon atoms,
the linkage contains one or two heteroatoms independently selected from

20  oxygen, sulfur and nitrogen; wherein W, Y and Z are not all hydrogen.

More preferably still W is hydrogen; and Y and Z, which may be the same or
different, are hydrogen, fluoro, chloro, methyl, ethyl, methylthio, ethylthio,
methoxy or ethoxy; or Y and Z are linked so that, together with the

25  interconnecting atoms, Z and Y form a fused 5 to 7-membered heterocyclic ring

containing one or more sulfur atoms; wherein Y and Z are not both hydrogen.

When Y and Z are linked so that, together with the interconnecting atoms, Z and

Y form a fused 5 to 7-membered heterocyclic ring containing one or more sulfur
30 atoms, preferred linkages forming the fused ring are -S(CHz)z-, “CH2S-CHz- or

-S(CHo)20- wherein either end of these linkages corresponds to either group Y or

Z.



R1 and R2, which may be the sane or different, are hydrogen or Cl-C6al kyl;
or Rl and R2, together with the nitrogen to which they are attached, form
an azetiwpre/osiemyy; Wis hydrogen, Cl-6al kyl (preferably merhpo2/an3zet hyl),
Cl_4al koxy (preferably 20 methoxy or ethgxy) or hal ogen (preferably chloro,
fluoro or brono) and Y and Z are as defined in the first aspect; and when

e gl TR o o MR ety o
hydroxy,  Clodablsgiyo owﬁzggmdra@n OBRFPH, §&2Nﬁ9ﬂm@02ﬁﬁ%@=o§(t®)l?9 or 25

S02R10; wherein R6,” R7 Oor 1, V\:hl bet g sag)e different,
are hydrogehydroW;LCGaallkyXy (I‘}HRGBQIF& mﬁ‘ﬂﬁﬁ o@ 0GR ;. SM QQO)B a1 6a| kyI

(preferably y) ﬁe iS

(preterabry el LB iy OERsgY ek ynadbeli S H et e

Rl 1's meg thydWéeQ?ép@ m%‘ll%rlﬁ%’fér&@%/ &\émor ethyB2ahd memgserkyp{] rmarélyly W
i s hydrogen; be the same or different, are ydr ogen,

fl uor o, ch|@mﬁhtheﬁhy0 ethyl, methylthio, methoxy or ethyl; or Y and Z
are linked so that, 5 together with the interconnecting atons, Z and Y
forma fused 5 to 7 menbered heterocyclic ring containing one or nore

sul fur at omplorepreferabldvihémprgent each Fﬁ(@tﬂ&bebendeﬁmweﬂd)?p Xpwhe@( £iL20 20-
wherein either end of these |ipkages cogr £s QO either 1Y or Z);
and each R40rd; Xrigdyeraan IGONRR; )939 er@q CSZSB @hﬁﬁjroi(}'%%%#ﬁydr ogen,

CO\'R6R7 1%@9%“%”# NRB50gRI,, Mﬁ%ﬁ%é’fhe’%ﬁ&& dHReER %r 6amﬁgen3§ or

R', e tHe sane or di are rogen or
(pref erabl yC1rgatldyj,/(preferelblbyhéthylammbtml);|ancCIB GsaCk_yMkwr(pee‘ferediw merhin,yltwl or

aror i et RPMANM e T rerRB SR SRR 19 BYRBRY P B8V ci nyl } ot hyl ) o ne.
N-{[ 4- (2, 3-di hydro-1-benzot hi en-5-yl oxy) - 3- pyri di nyl ] met hyl } - N- net hyl am ne,
Preferably
15  only one of L, U, M and Q is -N- or -N*(-O’)-;

R' and R?, which may be the same or different, are hydrogen or C;-Cealkyl; or R’
and R?, together with the nitrogen to which they are attached, form an
azetidine ring;

W is hydrogen, Cy.salkyl (preferably methyl or ethyl), Cs.salkoxy (preferably

20 methoxy or ethoxy) or halogen (preferably chioro, fluoro or bromo) and Y
and Z are as defined in the first aspect; and

when present each R* is independently -(CHy),-X, where p is 0, 1 or 2 (preferably
0 or 1); X is hydrogen, CONR®R?, SO.NR®R, SO,NH(C=0)R®, hydroxy,
C1.salkoxy, NR®SO2R®, NO2, NR°R", CN, COsR™, SR, S(O)R® or

25 SO,R'": wherein R®, R’, R%, R'%r R'"!, which may be the same or different,
are hydrogen or Cq.calky! (preferably methyl or ethyl); and R’ is Cy.ealkyl
(preferably methyl or ethyl).

More preferably
30 Lis-C(H)
U is -C(H)- or -N-;
M and Q, which may be the same or different, are -N- or -C(R4)-;

R' is methyl;



N- ({4-[3-chl oro-4-(nethyl sul fanyl ) phenoxy] - 3-pyri di nyl } met hyl ) - N-net hyl am n
e, N nethyl-N ({3-[4-(nethylsul fanyl)phenoxy]-4-pyridinyl}nethyl)am ne, 20
N- net hyl -Wo(0p88368 net hyl - 4- (met hyl sul f anyl ) phenoxy] - 4- pyr ipdiTrBoeres2hyl ) am n
e,

N-{[4-(2, 3-Di hydro- 1, 4- benzoxat hiin-7-yl gxy) 6- met hyl - 3- pyridi nyl ] methyl }-N
- met hyl am I

N- net hyl - rk?’ésrwgmgendpr[ @'eme\f hyl - 4- (et hyl sul f anyl ) phenoxy] - 3-

pyri di nyI }rrEWh h%/ gé@, 25
N-({4-[3-chl oro-4- (et hyl sul fanyl ) p henox%/ -pyridinyl }methyl)-N N
di met hyl am néandiZ; ivhighgrray be the same or difierent, are hydrogen, fluoro chioro,

N et Pyt - (£ 3 POV BT I Yoty ot BEYEN, Bndiz STk sethat:
N-{[4-(253-di hydn thbewnhtthemeﬁzqﬂn@xmg atqmyswandl\r] fmnmmseu MNeal7ret hyI am

ine, N ({4-[3-Mthox (met hyl sul fanyl ) phenox ridin net hyl )-N, N
di met hyl E’;}n n[e Nmembéred heterogychc ring c%n%al?nmg on%] or mo e sulfury atg yb-

N di 1ot hyl - ({440 Ao b hUgg ORI ERRNHSTORY bISIEH RS ik ne. VO

02/ 083643 PCT/ I B
N, N- di met hyl - N- ( ethp#ehdef hl’yésmllrﬂ@gﬁb)opheap&wsB}plymérotjmyp}\ﬁertzylahdm ne,

d d h | - 4- | sul f h - 3- 7
oy | di hy |} PRI st PR @ =Y -(eHaly IR Pob ok R0 GONREL.
| ndi cat o e o, NSRS, ATTRyAq PN b oRe, B, LRI | ned

groups. I'n the case wher é gr oups e selected froma nunber of
al ternatives grourﬂnchmmjbeﬁtm:sar@egjr@llflfmen’aprbélydwgers@m@ -catkydi(preéerebty. For

one subst Luent S e et FTHS T EheaR JprelerafE B s FudRidol "

those substituentsg-pay* ,g%wggéagpn@qhm fferent. The pharmaceutically or
veterinarily acceptable salts of the conpounds of fornula I include

suitable acid addition salts, which are forned fromacids which form
non-tOX| and exa e the hydrochl oride/chloride, 15
hydrobr d?fﬁf%liﬁcgﬁmﬂg’ﬁ@?&g‘% ‘de/ i odi de, sul phate, bisul phate, nitrate,
phosphat e, hygisBe an;m{mmbmylsam@mpmerfdxweq:tyendurm}nmw)ammar tate,

besyl ate, bicarbonate/carbonate, cans L-1actate

L-tartrate, N<4dr@3-giydredshenzashiend- M'ﬁé&’)es PMF‘@'PMH@e“@fI}JNéEPHW@mme
Dy S DNt o DR A HEUFATAbRendz AR AR b AT Al etnPlaRffg At &
N-methyl-N-({3- [4 -(methylsulfanyl)phenoxyl-4-pyridinyl}methyl)amine,

20  N-methyl-N-({3-[3-methyl-4-(methylsulfanyl)phenoxy]-4-pyridinyl}methyl)amine,
N-{[4-(2,3-Dihydro-1,4-benzoxathiin-7-yloxy)-6-methyi-3-pyridinyljmethyl}-/N-
methylamine,

N-methyl-N-({6-methyl-4-[3-methyl-4-(methylsulfanyl)phenoxy]-3-
pyridinyl}methyl)amine,

25  N-({4-[3-chloro-4-(methylsulfanyl)phenoxy]-3-pyridinylimethyl)-N,N-
dimethylamine,
N-({4-[3-fluoro-4-(methylsulfanyl)phenoxy]-3-pyridinylymethyl)-N, N-
dimethylamine,

N, N-dimethyl-N-({8-[4-(methylsulfanyl)phenoxy]-4-pyridinyl}methyl)amine,

30  N-{[4-(2,3-dihydro-1-benzothien-5-yloxy)-3-pyridinylJmethyl}-N, N-dimethylamine,
N-({4-[3-Methoxy-4-(methylsulfanyl)phenoxy]-3-pyridinyl}methyl)-N, N-
dimethylamine,

N, N-dimethyl-N-({4-[4-(trifluoromethyl)phenoxy]-3-pyridinyl}methyl)amine,



20 mal eate, citrate, gluconate, succinate, saccharate, benzoate, esylate
and panpate salts. Suitable base salts are forned from bases which form
non-t oxi cweakwsleahd exanples are the sodium potassium RICHABIY/QING2

cal cium magnesium zinc, 25 choline, diolam ne, ol am ne, arginine,

gl yci ne, tronetham ne, benzathine, |ysine, neglum ne and diethyl am' ne

phar m soi N REARENN 5T EnRALRER SRS B HEimy RIS, pRY;
Phar maceut INBMduﬁr%ﬂﬁﬂl%@{)zlr[s’—’rﬂétrgllZr(mélﬂyEulia@lmr@noEp]s&cI opedi a of
Phar maceut i cal  Technol ogy, Marcel Debker Inc, New York 1996, Volunme 13, 30

page 453- 49yridimymetid}aRdiat i cal |y acceptabl e sol vates of the conpounds of
the invention include the hydrates thereof. WO 02/083643 PCT/|B02/ 01032 8
Al so included within the scope of the conmpound and various salts of the

i nventi®n Farehgabyidaned sf tibebieahleddasthendée ardicatedpientesmtdubistituted

pharmaceutical |y acceptable salts, the ol vat e r 5 pol hs, defined

in any as pé‘&arlﬁs‘itﬁé'tqtﬁqgﬁtqr@nm(@%%ﬁﬁ ‘P‘?ﬁgfc?% Eﬁ &e E‘%?%Wﬁ‘%&esg QUASHERY cal

processes) LSR8 ifoR alrurfiSer GURAHARARArolPE, theWhRitbaTroyddihayaseounds
ave the a vant age that

of the invention ey are selecti 10 inhibitors
of the re- tin ameadr diferentniffor(tBRlaspidamce of slowbt, the keiny independentigduced

d ffects t h d f th ble f
adm i st r atneAns e whersaiose e oBpruibeiueRf st B it & MHEbE Bh et r abil o
pot ency, f@@s%@&@s‘tﬁ%rﬁé QRBEE isBibstifdeRROMAY b halsaned of tiffdbiit.| nhi bit the

re-upta serotoni n, but not noradrenaline or dopam ne, are preferred.
15 The conpounds of the invention may possess one or nore chiral centres

it ures. 1 MPeaar PGl of EISTARLiose ol sall ciCh RIS U1

Racem ¢ conpemiildy indikde Bulthisie &ad SRIMIGH S4lts) wiHich Rfe Pahedd Vr@nHBbi@samdica
colum with a chiral stationary 20 phase or resolved toygl el d individual

enant i oner $01M i | P@NRKIGret $RMES m@k/met@mnlﬁ%sear@ku thed hyarogblogide/chigyide,
g(rjglpglr ggchl?\pg o%gg%%eﬁégﬁﬁ%b?t h@%mw on. eThe @ﬁaggdxgglsgpﬂ?%ge?né}gﬁﬁ on
may exi st ipghospRaie; hydregéaupbosphatef oacstatell Iumarate pamoate, aspartate,
besylate, bicarbonate/carbonate, camsylate, D and L-lactate, D and L-tartrate,
edisylate, mesylate, malonate, orotate, gluceptate, methylsulphate, stearate,
glucuronate, 2-napsylate, tosylate, hibenzate, nicotinate, isethionate, malate,
20 maleate, citrate, gluconate, succinate, saccharate, benzoate, esylate and

pamoate salts.

Suitable base salts are formed from bases which form non-toxic saits and
examples are the sodium, potassium, aluminium, calcium, magnesium, zing,

25 choline, diolamine, olamine, arginine, glycine, tromethamine, benzathine, lysine,
meglumine and diethylamine salts. For reviews on suitable pharmaceutical salts
see Berge et al, J. Pharm, Sci., 66, 1-19, 1977; Bighley et al, International
Journal of Pharmaceutics, 33 (1986), 201'-217; and P L Gould, Encyclopedia of
Pharmaceutical Technology, Marcel Debker Inc, New York 1996, Volume 13,

30 page 453-497.

The pharmaceutically acceptable solvates of the compounds of the invention

include the hydrates thereof.



25 tautoners and m xtures thereof are included in the scope of the present
i nvention. For exanple, a claimto 2-hydroxypyridinyl would al so cover its
t aut orer i wofoesaé4x- pyri donyl . The invention al so incl udespPcadBa/@absl | ed
conpounds. 30 It will be appreciated bygthose skilled in the art that
certain protected derivatives of conpounds of the invention, which may be

made pri or a final depratection ical
ot vi 1y ashBoanciige AR e ShaR o e Rmnd L AR RBBTE A PR AR
PCT/ 1 BO2/ 0193200l meplRsitAgibst.ered orally or parenterally and thereafter
met abolised in the body to form conpounds of the invention which are

phar macol ogically active. Such derivatives may therefore be described as

" d " L,Furth t aj ; . i i
oFodr uge of HBHIaATe, S HAAsARER BHfitacdlichlly abfHiRableoaE hFolddtes,or
and pr od§ uggolgindERP dsTeddh driyeaspeeeot thernvereidrn@oegtintexineiatet he scope

of the invention. Exanples of suitable pro-drugs fof the ¢ nds of the
present i nveempeHnds & abemiqabpPGesSesI A réﬁrﬁgws \Rﬂrﬂﬂ%“rf%?gﬂﬁﬁnber 9,

1983, pp 49%l-n§$ .and in Topics in Chem stry, Chapter 31, pp 306 10 316
and in "Des‘&ﬁ Prodrugs” by H Bundgaard, Elsevier, 1985, Chapter 1 (the
di scl osures in which docunents are incorporated herein by reference). It

will further be appreciated hy those skiJled in the,a t hat certain
noi et es, kﬁbmonfn%q%@ tgﬁi"%/YeéWOP qvgé‘ng,a@vggta ftggweé(tqrgssefecgl& exanpl e

as descyd beffiiidrs of M SHIABRKEGrIsBroBRM GRISS (dAcPsl Heslicely iehale rdede | n
whi ch document I's 1ncorpofated herein by reference) may be placed on

appr opri at esideraffécisiathay kave atapid onskt oLactiaromaaking derarsaitpblesfent wi t hin
conpounds of the inventjon. . Preferred prodrugs.for 0

Civenton | RETUASIANSH ShSryberore i efise e S iy SR HRRR adinfey
esters, nit gﬂa%%%@&i%teoﬁg#&pﬁrﬁe§ﬁcﬁﬁ;§@umﬁ thaxsgestivelpinieis thecr-totahb

azo- conpounds, phosphani des, gl ycosides, ethers, acetals and ketals.
Conmpounds oetdieninpbehndionoradieriating 0 gapamineg, aRiyaieriathner in a variety of
25 ways., _In the foll ow ng reaction schenes and hereafter, unless otherw se
stated B to R13, L, U M Q W Y and Z are as defined in the first
aspect. ThegheRIeSGHRS of eMhiahtiohahapppessss oie bhmdrechiral aentreBharmigbout

the specifi giitsit ?nné n%?nnbeerracl:f sfté)rreg}éloﬁweer%rfgrrgse,.s,&ﬁ] g%rggisg%e@ 2{%8 mixtures thereof
are included in the scope of the present invention. Racemic compounds may
either be separated using preparative HPLC and a column with a chiral stationary
20  phase or resolved to yield individual enantiomers utilising methods known to
those skilled in the art. In addition, chiral intermediate compounds may be

resolved and used to prepare chiral compounds of the invention.

The compounds of the invention may exist in one or more tautomeric forms. All
o5 tautomers and mixtures thereof are included in the scope of the present
invention. For example, a claim to 2-hydroxypyridinyl would also cover its

tautomeric form, o-pyridonyl.

The invention also includes radiolabelled compounds.

30
It will be appreciated by those skilled in the art that certain protected derivatives of
compounds of the invention, which may be made prior to a final deprotection stage,

may not possess pharmacological activity as such, but may, in certain instances,



30 nunerals I, 11, Ill, IV etc. Subsets of these general fornulae are

defined as la, Ib, 1Ilc etc, .... IVa, Vb, IVc etc. WD 02/ 083643
PCT/ 1 BO2/W0®32836480 Conpounds of general formula | nmay be pcepgroxdodr om
conpounds of general fornula Il by a vagi ety of methods (see Schene 1)

Scheme 1 NRLR2 ML TUOUO W2w4z “YY (IlI) (1) 5 i) Conpounds of
general formula | may be prepared from con'ﬁounds of general formyla 11

where T is bergminigtared orallyronparanteralyransethereatier mataboligadiirihe Bpdyta o) 1

th f), foll i ' ' i: t o
e o) oA A M3 ooy 50 e
i ncl ude pr oidefivaiiie endptuciorabeaidseniodd astodadistinFodhel yeriaitiecah@paundan

appropriate reduci ng agent as exenplified by Exanples to 33.and 56 to
S her el n. - ohthe inwerliasr mRY 61 ARBIEHORPHPBELROTPEDRIR IS BYaRIT

dichlorogethane Is a suitabl e solvent system and sodi um
triacet oxyborohydride is a suitable reducing agent. In such reactions the
use of a salAll grotecteef déiNBliRes and prodreigs bectmpoonds of hednventionaratinclided 5

preferable, and an auxiliary. base, to aid soluhjlity of th R1IR2 salt,
such as trNﬂ“ﬂyﬁhﬁrﬁcﬁﬁerﬁa“%ﬁvﬁﬂﬁ%ﬁ'-l%%ﬁﬁ%lﬂ‘eﬂ“*ﬁb&ér%mgs;% Nec acid, as
exenplified Mw@& héX] i | Wﬁ mer al
formula | mgg e E‘gg%g&eegﬁ?e%g%p@g%@un é c&%&ﬁl‘i%ﬁ lgsie'a)eur al fornufggllc%ng@mhg’re T
i s -CO2R10 Ahunie®, 49881 hy 498r— 583Bahd ibyopice icChemistiy, IChapteid h®pci0gener al

ho ne. 101 ) 308 e A AN R P iuose Pt einctarob EEMatn 1 286 RS L Mg s
of 25 ge”er()‘?éclés%é@ihav}/l‘li]bh%@?ﬁleﬁg_l greqﬁeds@oréwd heFbks by 98ferendd)s

corresponding amne o ormula - NH2, using hydride reducing agents such
as BH3. THF or lithium alum nium hydride (as exenplified by Exanples 1 to

Vo 02/ 08364?{"[ vl\?lﬂdrkh%g /eoéLé);JC)’r%ciated by those skilled in the art, that certain moieties, known

to those skilled in the art as “pro-moieties”, for example as described by H.

15  Bundgaard in “Design of Prodrugs” (the disclosure in which document is
incorporated herein by reference) may be placed on appropriate functionalities
when such functionalities are present within compounds of the invention.

Preferred prodrugs for compounds of the invention include: esters, carbonate
20 esters, hemi-esters, phosphate esters, nitro esters, sulfate esters, sulfoxides,
amides, carbamates, azo-compounds, phosphamides, glycosides, ethers, acetals

and ketals.

Compounds of the invention may be prepared, in known manner in a variety of
25  ways. In the following reaction schemes and hereafter, unless otherwise stated R'
to R L, U, M, Q, W, Y and Z are as defined in the first aspect. These processes

form further aspects of the invention.

Throughout the specification, general formulae are designated by Roman
30 numerals I, Il, IlI, 1V etc. Subsets of these general formulae are defined as la, b,
lcetc, .... IVa, IVDb, IVc etc.



11 16) or by hydrogenation wth a suitable nmetal catal yst for exanpl e Raney
Ni ckel (see Exanple 17). iv) Conpounds of general formula | nay be prepared
from conpwond®s®siiz 5 general fornmula Il where T is -C(O NRCRAB2032educt i on
to provide an amne, for exanple with ay ydri de reduci ng agent such as
BH3. THF or lithium al um nium hydride (se Exarrpl es 38 and 48 to 54).

Al ternatively, conpounds of general fornula I % %Barti@#%ﬂ NR1, R2
group 10 rpBOKLGR ef gererahtosMga bmayRRBIRRGEe fogb BPUR generahavi ng
a different )&@ﬁg@ ds of formula | wherein
either R1 orfowhl ﬁ‘@g‘?{%”g ch@)réﬁggase@g%verte Eto a conmpound of formula I

wher ein nei Sobrend. 1nor R2 is 15 hydrogen, by reaction with an al dehyde and
a hydride reducing. agent. Suitable al dehydes include form;al dehyde,

sui tabl e reduci ng agents include sodiumtri (acetoxy)bo oﬁydrl de and the
reaction is preferably ducted in a sol vent whieh s not interfere
wth the reaction, such “fés |(di chl or omet hane at or lbel w room tenperature,

as exenplified by 20 Ex 029 to—93-and the rrel%g gscri bed for Exanple
58. ii) Conpounds of formula { wherein RL or R2 is hydr , can be
converted into a conmpound ormula | wherein RL or 2N s nethyl, by
reaction with a fornylati o@ for exanpl e pent af ophenyl fornmate,
in a suitable 25 sol vent, wfork« by subsequent reddc n>pf the

internediate N-fornyl conpound with a hydride reduci ngyagent such as
BH3. THF or |ithium alum niumphydride in an inert solvemt, preferably at

I ted_t t . Syitable f t d
pent af | USr opheny CPBPRURES pF geTey Wq%?ala%ﬁt%eeﬁa%a'ré‘cﬁéﬁpﬁmwsgﬂ%%l and
di cycl ohexyl car b%ﬂdéﬁél%)m@l&dl mewmnabtelc; qdyw@abﬁoﬁ mmtd?ﬁarfnmerwi firinaia
i ncl ude di chl oroneth ang Suitable reducin gents inclu

bor ane-t et r ahydr d‘ﬂlNRaB &I@S@ktk@(ﬁﬁoﬁuﬂl@‘ﬂﬁg WﬁédUCthﬁbWﬁ@@t@yd‘r@ﬁ eRlgcing

reduction include tetrah Bt and
55 her ei n. 0 0217553 TS SeRPBoa D BB D, ot SRR Sl
or Qis -C(R4)- rwvéms FHORRRY Bt sNdNe suclp s @Sl anu b@djmm:lommbyddd@y a
variety of nethods: 5 i) Conpounds of fornmula | where M or (:(3 may
be prepdPed by is an appropriate reducing agent as exemplified by Examp es 18 fo nd
56 to 57 herein. When neither R' or R? are hydrogen, tetrahydrofuran/
dichloromethane is a suitable solvent system and sodium
triacetoxyborohydride is a suitable reducing agent. In such reactions the
use of a salt form of HNR'R?, such as the hydrochloride or acetate is
15 preferable, and an auxiliary base, to aid solubility of the HNR'R? salt, such
as triethylamine may optionally be added along with acetic acid, as

exemplified by Examples 94 to 99 and 101 herein.

ii) Compounds of general formula | may be prepared from compounds of
20 general formula Il where T is -CO,R" and R'® = methyl or ethyl, by
reaction with an amine of general formula NHR'R? to form an amide,

followed by reduction to provide an amine.

iii)) Compounds of general formula | may be prepared from compounds of
25 general formula Il where T is cyano, by reduction to its corresponding
amine of formula ~-CH>NH,, using hydride reducing agents such as
BHs.THF or lithium aluminium hydride (as exemplified by Examples 1 to



reaction of the correspondi ng hal o compound with a cyanide salt in the
presence of a Pd(0) or (ll)catalyst in a high boiling solvent at el evated
t enper at We2/086it3 abl e Pd cat al ysts i nclude pall adi um PCT/IB02/01032
tetraki s(triphenyl phosphine), suitable ciﬁnide salts include Zn(CN) 2 and
10 suitable high boiling solvents which not adversely affect the
reaction include dinethylformam de. ii) Conpounds of formul a | $%{re M or

Qis -C(CO2R) - nd$)BE bMS&?@&H‘aB?n WIt@af&ﬁwt@Pleﬁ%ef@bP@ I RGP G G¥pound

wi th carbon rmnow%& essure with a Pd(0) or (Il) catalyst, in
an al cohol sol ven re| n s ClL - &4 alkyl), in the presence of a

base at el evated tenperatures. For exanpl e the reaction may be carried out
at pressures in the region of about 100 to whi | st _sui l e Pd

%60 d2

catal ysts i Ml ud&am pfigenera Pﬁ(‘HﬁadHBﬁi// tﬂfgﬁﬂfer%f)’?@r‘?%%‘ﬂﬁ] 50381 1 adi um
1

(11) chlgride di h@lra‘?‘@‘rﬁﬁgﬁlc \gﬁ Ic(cﬁwﬁ ﬂﬁlw@cmohrtswgdse an

triethylam ne an sui tabl e vents I ncl'ude net han
exenplified by Eaaipé e‘ol@ﬁ(ahmiewﬁh aAthchIdlea‘eduellng agenpsunbd@sdH4s. bimara |

where Mor Qis R4) red 0 ndi ng compound of
formula | where %1 @'?@"Y@f('ﬁl)?&”dﬁisﬁe 52@ \PT?‘T’ ggfﬂﬁﬁfﬁ 1) Conpounds
of formula | where Mor Qis -C(NH2)- may be prepared from the

correspondi ng conpounds of formula | where Mor Qis -C(NO2)- 183/ t reat ment
wi th a redudiliegaityely, com;mqmdetqf(gegeraiémmdalh@Nlmpér’ﬂqulﬁer% group

chi or 1 a8t sy E8prerted b PhattEMdhul s St chnebddo BT A a Brlent o
WO 02/ 083643 'EF/ JrBAg/ B3P0éampfd: i i) Conmpounds of forrmula | where Mor Qis
drbiie: pR

-C(NHSQ2R9 )- nmmy be prepared fromthe correspondi ng conpounds of formula
| where Mor Qis -C(NH2)- by reaction vvith a sulfonyl ating agent in the

presence of ..a ba | n fect the

reacti on at, ) g&"ﬁ?%é ngwe%g'era @}I Ig gj’?@@%@ﬁ% B%elgent S

i ncl ude et hanesubﬁwéd lrﬁb|andrd|90un?cUoftf@hhﬂléomheremnbmd@r Rt het RYIsanmi ne and
suitable inert solvents include dj chI or onet hane. s of fornul a

| wherelM or Q i §ydqueng Syreestionwijh ga aideipuieand @@Vﬂ}léﬁ]fgaécl%ﬁgs%pnm ng
compounds of Tor ayhan, uhehGidd e rmaBelRSERRable FtcitRkgBRS W th an

al kyl ati ng agent
include sodium tri(acetoxy)borohydride and the reaction is preferably

conducted in a solvent which does not interfere with the reaction, such as
dichloromethane at or below room temperature, as exemplified by
20 Examples 59 to 93 and the method described for Example 58.

ii) Compounds of formula | wherein R' or R?is hydrogen, can be converted

into a compound of formula | wherein R' or R? is methyl, by reaction with a
formylating agent, for example pentafluorophenyl formate, in a suitable

25 solvent, followed by subsequent reduction of the intermediate N-formyl
compound with a hydride reducing agent such as BHz. THF or lithium
aluminium hydride in an inert solvent, preferably at elevated temperature.
Suitable formylating agents include pentafluorophenyl formate (formed
from formic acid, pentafluorophenol and dicyclohexylcarbodiimide) and

30 suitable solvents for the formylation include dichloromethane. Suitable
reducing agents include borane-tetrahydrofuran complex and suitable inert
solvents for the reduction include tetrahydrofuran as exemplified by
Examples 34 to 47 and 55 herein.



suitable inert solvent. Exanples of suitable al kylating agents include
nmet hyl 1 odide, suitable bases include potassium carbonate and suitable
i nert solwenessient| ude acetonitrile. 15 iv) Conmpounds of fermBo2z01D32Where M

or Qis -C(C(=O NH2) - may be prepared fq m t he correspondi ng conpounds of
formula | where Mor Qis -C(CN)-, by hydrolysis under basic, oxidative or

acid conditions. Basic hydrolysis is preferably conducted with a hydroxide
salt such as potassium hydroxide in 20 a protic solvent such as t-butanol

at el evated ratu f l.ad '

" oo - BRIt BRI Tl i) LEMERMP R bE |

where M or @oi@spoﬁiﬂiﬁ?h@i@empbundrbqavm'iutyv»f hfethodis:dr i de reduci ng agent,
a

such as lithium 25 um ni um hydride. vi) Conpounds of formula | where M
or Qis -C(CQ2H)- may be prepared fromthe correspondi ng conpounds of

formul a er e | £ A rgal !l W i

hydr oxi dé st | n%cﬁﬁ%&f)dr%s%fn&ﬁ@%h%eﬁgr&g? a@(gjl\lj )%efyeﬁ(e:i)‘_ﬂé 5%%52%1)' .

Sui t abl e hydr oxi deactintsf the donadepbndinguralo bymipoxndevitna cyanidatsiadi in the

co-sol vents include nethano ex lified by the.. method faqr K Ex |l e 108
herei n. WD 02/ 08 PERSPNSETT I%bgf(gfﬁéﬁ%ﬁy%'P?%é’rﬁ&ﬂm§cﬂw@tc?grﬁ[ﬁvﬁwmg e M
or 0 is -C(CONR6 z e r fandi ng conpounds  of
formula | where E%%]Peg%?{rsé% S@?%%%I—‘)sgca{?rﬁﬂ% g{a&@rﬁ;eﬁ‘?élm th a coupling agent, a
base and an ani ndetrakiieiphanylphasphire) suiiabés cyanide ealts inelede dogNhaand

S o R oo R 9 BB g Sl S 080 14 on
presence of 1- hyglGyy BRReBlomi@hRie. sui tabl e bases include
N, N-di i sopropyl ethyl am ne and suitabl e sol vents include dichl oronethane as

exenplified by Exanple 108 herein. 10 viii) Conpounds of formula | where M
ol 3 1 e el OERRBER | WGGTRHS R ICERI M BRI B
agent in a suitabbgetfRy thedoridpeRdingdesio Bompadud st yarbbhaabnoXide aehighi on.
15 pressure with a Pd(0) or (ll) catalyst, in an alcohol solvent (ROH wherein R
is C1 — C4 alkyl), in the presence of a base at elevated temperatures. For
example the reaction may be carried out at pressures in the region of
about 100 to 200 p.s.i, whilst suitable Pd catalysts include dichloro[1-1'-
bis(diphenylphosphino)ferrocene]-palladium (lf) chloride dichloromethane
20 adduct, suitable bases include triethylamine and suitable alcohol solvents

include methanol as exemplified by Example 107 herein.

Alternatively compounds of formula | where M or Q is -C(R%- may be prepared
from the corresponding compound of formula | where M or Q is -C(R%-by a
25  variety of methods.

i) Compounds of formula | where M or Q is -C(NHz)- may be prepared from
the corresponding compounds of formula | where M or Q is -C(NOy)- by
treatment with a reducing agent in a protic solvent at, or above, room

30 temperature. Suitable reducing agents include iron powder / calcium
chloride, suitable protic solvents include aqueous ethanol or acetic acid.



15 Conpounds of formula Il may be prepared in turn fromthe coupling of
conpounds of general fornmula IV with conpounds of general formula |11,
wherein WGomR®sMmBuUi tabl e | eavi ng group such as hal ogen (PCTaB92/Bn320r 1) or
a sulfonate ester such as trifluoronethgnesul fonate or met hanesul fonate
(preferably LGis F or Cl) 20 (See Sche 2). Such coupling reaction may be
acconpl i shed by techniques known in the art, such as via reaction with

pot assi um ciir bonGospauraissfiforile | vdsre dor QiishCANHEQR Ny Mayr bipTeRaredder

appropriate reacjiaon,conditions. Suc I t g~/ n
I nert at rmsphereht) g\eﬁcgb%ﬁpgpﬁgﬁsco?gpﬁgncgsﬁﬁ%?@ﬂ}as r%r{:eglg/lgé ﬁignsdodam?%rt her
aspect of the inﬁ?'ﬁéé&rbn with @ueoRylatin ggenﬂd tMeprederice-df 4 bas®in Bnliteiv\ z

[ Ywh z v (1) (1V) (1) V0 02083043 PCT1 802101032 19 Al ternatively
conmpounds of f or g@lvani whighedagsnat adverggty affecting reactinnepla P& gelovw. dRPIMe

correspandi ng co f I 1 Sinz nt wth
a coupl iq‘{n]g agent {Bjﬁﬁgﬁurngkgé%@&@éyl%ﬁé%gupt%gf@%@?%g%ﬁ@@]&mm ch
does not adver sethloatibesiitdbiebasesinclutle Hethyddrhimecantbuitapladeett solvenisude 5
car bonyl di i m dazol e, sujtable am nes include nethylam ne and suitable

sol vents i ncl uddlude dishloremgthaieas exenpl i fied by Preparation 64 herein.
Compounds of forrmula Il where T is -CO2H may t hensel ves be fornmed from
conpounds of formula Il where T is -CN by treatnment with a suitable

hydr oxi de sii)t i Confmoumnisesfdocrulafl wisdreM and & S(NR3BRE)p-reay befreparegn

Py oxi o and” SUTPABITS CoTesmOHIRGCom RO HEREAIA | WASE AN AR cd by
val 13Dl ¢ ' om caa S g s oy
avai | abl e nat eri atahleiimert kolvent. Exampies phsitahe alkyliagmgantsiclideaf t er) .
However sore Con%oet{ﬂﬂslo i]:je],c g&i{ggle‘? béz\:,/es include potassium carbonate and suitable
inert solvents include acetonitrile.
15
iv) Compounds of formula 1 where M or Q is -C(C(=O)NHy)- may be prepared
from the corresponding compounds of formula | where M or Q is -C(CN)-,
by hydrolysis under basic, oxidative or acid conditions. Basic hydrolysis is
preferably conducted with a hydroxide salt such as potassium hydroxide in

20 a protic solvent such as t-butanol at elevated temperatures.

V) Compounds of formula | where M or Q is -C(CH2OH)- may be prepared
from the corresponding compounds of formula | where M or Q is
-C(CO.R™)-, by treatment with a hydride reducing agent, such as lithium

25 aluminium hydride.

vi) Compounds of formula | where M or Q is -C(CO,H)- may be prepared
from the corresponding compounds of formula | where M or Q is -
C(CO.R®-, by treatment with a suitable hydroxide salt in the presence of
30 water and a suitable co-solvent. Suitable hydroxide salts include lithium
hydroxide and suitable co-solvents include methanol as exemplified by the

method for Example 108 herein.



are novel. According to a further aspect, the invention provides the
follow ng conpounds of general formulalV.: OHOHHOHOH O M OM OW
CF3 S j wo9nMesdses (1 va) (I'vb) (1Ve) (I1vd) (IVe) ConpoundsPpefi/iBayemmd2a |1 |
are either known and avail able fromcomercial 20 sources or are avail able
fromcomercially available materials usilhg known techniques (see Exanpl es
hereinafter). In particular conpounds of formula Il where Mor Q are

-C(R4) - may vie pcrmapeshds ohforinalabwhesidrati® s mGONaSRf) mmybe prepatedgous
fashion to the nethods descri beg above to ? ar cl:o formula |I.
Alternatively coMoSuiCOMesin rl‘%cPrInPOHﬂ‘é$Q f\)qr Bluly’ whe r%gﬁi E@ may be
prepared fromt hegﬁé@éﬁgggggﬁé%gggﬂgww B Enﬁgraggha d base laﬁd aareahmaous

fashion to the ne ve to conpounds of formula 1.
WD 02/ 083643 PCTHNRZR0In0S Buitdlde Tiert s&lvem’radhlpbmb@ts mtladvamﬁheaﬁ@@téh%at in

appropriate cases _introduction/ el aborat on erf ior to
conversi 8n of T {82 Ct'%ﬁ%ﬁlﬁf&% @J%B@&@P 'lnﬁ @?ﬁ“gﬁ})@%ﬂ n&PFﬁg’I%
appreci ate t hat l@é%%ﬁllﬁ%@hyd\@cﬁl%ﬂéeﬁﬁ? re%bncé‘éiﬁbe perforned after
conversion of the group T to the group -CH2NRL R2. The skilled chem st wll

appr eci at e t hat diiydrqubenhelr@za’@y shitaljle bpaes indden §y, M-diisaptapyledhylapinget i c

nmet hodol ogi es. For r.e w_of ol o
Tet rahedron, 56 @E’é’a(fdﬁ'ta}‘/?kﬁgo'g %Em?' g ,dif%\l(iﬁg]f?ﬁ%ﬁ}%gﬁ]e% ﬁﬁwgéé’?{ Rxarpple
particul ar, conmpquwadsergfin.general fornula Il may be prepared from conpounds

V and VI, wherein LGis a suitable | eaving group such as hal ogen (F, O,
Br or I)0or a sulfonate ester such as trifluoronethanesul fonate or

et hanesul S5 S SREOIALHY gL SRR ridy pSPH e
coupl i ng reacti ofrgFh®e cofreSebidiRg 2omppundsaf formuila Iwmzrerl\kse@ae 6’(Ma)
suitable netal catalyst. Scheme 3 /L T LG M M- T/
by tréatment with a suitable oxidising agent in a suita Ie solvent which
does not adversely affect the reaction.
15
Compounds of formula [I may be prepared in turn from the coupling of
compounds of general formula IV with compounds of general formula Ill, wherein
LG is a suitable leaving group such as halogen (F, Cl, Br or |) or a sulfonate ester
such as trifluoromethanesulfonate or methanesulfonate (preferably LG is F or Cl)
20 (See Scheme 2). Such coupling reaction may be accomplished by techniques
known in the art, such as via reaction with potassium carbonate in a suitable
solvent such as dimethylformamide under appropriate reaction conditions such
as elevated temperature and in an inert étmosphere (see Preparations 18 to 63).
This process forms a further aspect of the invention.
25

Scheme 2
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X+\V 1/ UOHWZYW\ Y (V) (M) (Il') 20 Conmpounds of formulae V
and VI are either known and avail able from comercial sources or are

avai | abl ewbroesmsisesmerci al |y avail able nmaterials using kneew/Bexhnixues
(see Exanples hereinafter). It will be ap%arent to those skilled in the art
that sensitive functional groups may 25 need to be protected and

deprotected during synthesis of a conpound of formula |., This nmay be
achi eved by AkbemehvelxmamncwdmQidegnuladkwba@nﬁuaa—@é)wad%rm@ddbei prepared

o W it s, - J6R 0p cafeShaR b Ao Tbgy rohlsdf bl iRIG A6y BRATHEN

The conpoundgiih ddm@nhghlgaht and ainearFef INRPRE Buis sultiisls ihensohlent whish ogi cal
activity in nmanmal s ncludi ng humans. More particul arly, they are useful

inthe tr ea@@@ﬂﬂlﬂo’(@d\@fWé@ﬁfﬁ@hthﬁ reqctipr. Puitable ﬁowa.lmagw@w@@uqi%u on of

nonoam n |1 t be
mont  oned i rih BABTE At pL A8k e b FRediAEE mot eR 3R S bl iole
patients, defnbm@lélténahydroﬁﬁahlass@(erﬁplﬁ@ﬁl 9P sapapatis§é tareinaComplcaindsiodbn
depressi on, subs ndr omal gptorratl c. depr essi on de reSS| on in infertile

woren, paedi By Uié%ﬁé@glén Odhingy themselves &i¢, foanag T Goanasings S essi on,
recurrent depraarl Rlinerd' %ﬂu%gérédiﬁgéﬁ?%ﬁ%%lﬁ&y@ggg%e BRI b

depressi on an grunpy 0 man syndr one gener anxl ety di sorder,
phobi as (e. gpreagnceiphwhta argba isaitapleato-soleert atsimaprrophiats wesperature.

tt t t lit di t
P acul artbn. S uiar{n%&ie HSAE roligle SvBIMERMENG abg SRabE P seleRiRe: voca) |
obesity, che @%'(gasn@}ké?ﬁ ﬁfré(gb%pgébé;&ilmg4q@r@,hcohol cocai ne,

her oi n, pheno arblt ni cot1 ne and benzodi azepi nes), cluster headache, 15
m grai ne, pain, Al zheiner's disease, obsessive-conpulsive disorder, panic

di d d d t d .
age-r el ai ed VBBY AP GSQ a7 o1Ber RAgB G BB gt o
i n Par ki nsongsyrcés éPéFé‘avélEib‘lé’h@m cmn@u&wpapﬁréﬁl@meﬁahmg Rl e

dyski nesi as), endocrine disorders ?Qﬁ Ll_i/per prol acti naem a), vasospasm

(parti culr | fgchniquee (see Easamplesahe @yeves SOsMR FOMPOFNES oh formula IV
gastrointestjnal 4 agl. JhR8 8 firthePUeh¥MN BB provides the following

compounds of general formula IV:

OH OH H . OH OH
O Me (o] Me” i OMe i CF,
S\) S\) SMe SMe

(IVa) (IVb) (IvVe) (Ivd) (IVe)

Compounds of formula 11l are either known and available from commercial

20 sources or are available from commercially available materials using known
techniques (see Examples hereinatfter). In particular compounds of formula IlI
where M or Q are -C(R*)- may be prepared from the corresponding halo
compound, in analogous fashion to the methods described above to prepare
compounds of formula I. Alternatively compounds of formula lll where M or Q are

25 -C(R%- may be prepared from the corresponding compound of formula il in
analogous fashion to the methods described above to prepare compounds of

formula [.



innotility and secretion), negative synptons of schizophrenia,
prenmenstrual syndrone, fibronyal gia syndrone, stress incontinence,
Tour et t e' WOodgshsasre, trichotillomania, kleptomania, malePCEIBO211032,
attention deficit hyperactivity disorder_ (ADHD), chronic paroxysnal

hem crani a, headache (associated with 25'@ascul ar di sor der s), enotional

| ability, pathological crying, sleeping disorder (cataplexy) and shock.
Di sorders ofhpakillegperson milbarpreciate thaldn apprasiate fased t enti on deficit

hyperacti vi i sqQrder eSShYye- i i sQr. - tic
stress di so\r%ré%ﬂe’cggn%fﬂpsq@ﬁoi}a&;%ugaﬁg’%@é@@\@é}ég%gﬁﬁ@ é{r@# J|5nca)ln
i ncl udi ng (i@ngRﬂh&ul ar) premature ejacul ation. Premature ejacul ati on may

be defined as persistent or recurrent ejacul ation before, upon or shortly
after penile penetration of a sexual partner. It may al so be defined as

ej acul ati on (] r T eTeImYY : 18
W shes [éseeFaﬁﬁgF’l\%gg’Em%gﬁgﬁmwétﬂi ré%‘%?{ (?na, p&%@g%@gégﬁﬂ#ﬁ y&ﬁg%zk
Resear ch Lahmiyeb@peeermadaftbr caivessioaasfahdignoup  t6 diné beoupppidsNR' R he
invention provides: 5 i) A conpound of forrmula (I), as defined in the
first aspect, pharmaceutically acceptable salts, solvates or pol ynorphs
thereof, fo ; e ; ik Hi fsor mul a
(1), as def ?Rgﬁl@tﬂ-’ee n?'lgfrj\"svg:l Qgp%%?@t”%g'ramgeetﬂ?%cﬂwsﬁ}) eaiccgg%?éemggl ts,

sol vat es or npoiberaf shsthetie medhodologiese Fopagpdeat dfoneibiodalagiel seedi@ for the
treatment o revention of dj sorder i iLch the regul ation of nongam ne
transpotQ er & g‘?fr @@&%ﬁ%@@@?%&ﬁ'%m%m@ﬁf ﬁ@'f%? bx ,re%é%p%es 3$on,
general i Zedpéﬂ?@u@‘ér{gé@?@ﬁﬁ&é of §&Yapformtia NGRAY baWiBhaIedSrERTONFYCLUHIRTE,

avoi dant personali sorder, " premature ejacul ation, eating disorders,
obesity, chanildd| whepaindiénisiasyitablefaaming genpesiioh ashalpgpndl, ghibtor 1) or

Al Zhei s di b Lo | oi . , . ; ,
i sor der s, BaHUPAEGHeS8ar daLES LA rB s P aRF R B PlrEs g™ ™Y
cerebel | ar aiarérablydas tis PidHCIp{deRabclidrne3) 20uitiiso reedtion dsrgiidnscars)ipilans
of schi zophrenia, prenenstrual syndrone, fibronyal gia syndrone, stress

i ncont i enctn thaserdescebed apaue dorethe qOUPHRGIeAJtRREFINN 1A ﬁﬁ%’ﬂﬁlﬂ:&f)-’“ﬁﬁ@@’
i npot ence, ﬁﬁ%ﬁﬂgﬁgggghg@%@%é&?5%'3}9‘- di sorder (ADHD), chronic

par oxysnal

Scheme 3
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20 Compounds of formulae V and VI are either known and available from
commercial sources or are available from commercially available materials using

known techniques (see Examples hereinafter).

It will be apparent to those skilled in the art that sensitive functional groups may

25 need to be protected and deprotected during synthesis of a compound of formula 1.
This may be achieved by conventional techniques, for example as described in
‘Protective Groups in Organic Synthesis’, 3rd edition, by T W Greene and P G M
Wuts, John Wiley and Sons Inc, 1999.



(associated with vascul ar disorders), enotional lability, pathol ogical
crying, 25 sleeping disorder (cataplexy) and shock. iii) The use of a
conmpound wbh okosasud a (1), as defined in the first aspect, PpomaBoesoes2tically
acceptabl e salts, solvates or pol ynorphs,thereof, in the preparation of a
medi canment for the treatnent or preventiz) of a disorder 30 in which the
regul ation of nonoam ne transporter function is inplicated where that

di sorder i s Themompowntls af therinventionere diseft \agsatse they havs amacological

abuse. i sor AENUOGh BafRsaendRRhuhbAb Rl sEiGiaCIARLAR wgbr dE°e, )
iii) The useeafmantenpevediioh oparksaderfinrhith e yeqdatiwt ohednoamite first
aspect, pharnaceuti call Yiga(_:cept abl e salts, solvates or gl%m)r phs, t her eof ,

5 in the natfenseeteriupclian intmrlicaiad Pispasasiates hatdnay B PeriAned iBRUge
remat urg ej [.Qn, ! ' - : a ;

Br eventi %n h%%#%ﬁnggﬁ’r%géﬁg%éﬁg? %ﬁé@g&%;@;ﬁ%&?ﬁ%ﬁ%ﬁ% gtg?%%ls@ﬁ lgf this
conpound t oParkiasorespaitientss pdsinycoacdiak infeatctiemtepressicey snbsymdromdl i v) A
nmet hod of treat ment or Br evention of_de_P‘r,etsﬁsgi.on, attentiqQn deC{eiéﬁit .

hyper act i vi ByM@iaBatie AePEssils dApRISSSINGD 'lﬁi%‘ﬁmﬁﬁrf?a%‘ggmct_ IR
stress diso {)J'i %&?M‘%%Ei%’hclgi 86isHiS QBHRISSIAN, réGuYEht dBPTEsEISH, | Pitdidbeisedi ng

premature eja ion, which conprises admnistering a therapeutically
ef fective airmutedalepressiopopost partuio deprleasion)ard gampyneldl mantsysdrame), 15

, ph ticall bl lts, sol . | phs. 1 her eof
Fo s path onbonaralzed aovdatl e adaphalifs i5-o, AlotaRTMIE. spRrakPEPR AN (" °
i ncr easi ng %irﬁﬁlé'@&ﬁdsg%abmeib%egg@pham,tmidmrﬁe?é@ﬁaw #iedrddr, an

effective anmount ‘of a mpound of fornula (1) as 20 defined in the first
aspect, phapreature eadulatior aatingdisosdensde.¢ @ANPEEXE NGIVOSFoRIhBHIFAER t her eof |

(1) s det | RS coernpl SEb ARt etd g oot o i o ™
sol vat es or hpedibinBHésbarBRAIC Afcotih® antl b nizogrkzepitesp clisiepheadathieon of a
di sorder in which the reggl ation of nonoam ne transporter function is

i npl i cafl®d, MigraiRg.nAINAEEBINRSIS dRcash CBEEPYNeOMRYlsive W?%@P?OR y
ooy s SHRGIOY FPORLUBDHRE S daenie i heRt o ! aRbdadl et
cognitive decline (ARCD)), Parkinson's diseases (e.g. dementia in Parkinson's
disease, neuroleptic-induced parkinsonism and tardive dyskinesias), endocrine
disorders (e.g. hyperprolactinaemia), vasospasm (particularly in the cerebral
20 vasculature), cerebellar ataxia, gastrointestinal tract disorders (involving changes
in motility and secretion), negative symptoms of schizophrenia, premenstrual
syndrome, fibromyalgia syndrome, stress incontinence, Tourette’s syndrome,
trichotillomania, kleptomania, male impotence, attention deficit hyperactivity
disorder (ADHD), chronic paroxysmal hemicrania, headache (associated with
25 vascular disorders), emotional lability, pathological crying, sleeping disorder

(cataplexy) and shock.

Disorders of particular interest include depression, attention deficit hyperactivity
disorder, obsessive-compulsive disorder, post-traumatic stress disorder,

30 substance abuse disorders and sexual dysfunction including (in particular)
premature ejaculation. Premature ejaculation may be defined as persistent or
recurrent ejaculation before, upon or shortly after penile penetration of a sexual
partner. It may also be defined as ejaculation occurring before the individual



premature ejaculation. 30 It is to be appreciated that all references

herein to treatnent include curative, palliative and prophylactic

t r eat mentwoOW08884083643 PCT/ |1 B02/ 01032 20 The conpounds @CTiR&/G1n32ent i on

may be adm ni stered al one or as part of 3 conmbi nation therapy. If a

conbi nati on of active agents are adm ni stéred, then they may be

adm ni stered sinultaneously, separately or sequentially. |f|I n particular,
gqbis

t he conpounddsigs fsee The derckMaryalld6c edifioned 1416 oA PyMergk 5 for

the treatment  of  PE 5 S (e.g. phentol am ne, doxazasim
t ansul osi n, r‘%%ﬁ'eﬂggl'ﬂ,é\b%?(@%sﬂ?é%nd Exanmpl e 19 of W9830560; Aponorphine -

teachi ngs on the use of aponorphine as a pharmaceutical nmay 10 be found in
US- A-5945117; Dopam ne D2 agonists (e.qg. Prem prixal, Pharmacia Upjohn
conpound nu , aPPQITBELE) furter éﬁ%@ﬁt%ﬁ IRVIBIONJIONISS: st s (e. g. Mel anot an
11); PGEl receptor agonists (e.g. alprostadil); 15 Mono am ne transport

I nhi bitors, particularly Noradrenaline Re-uptake Inhibitors (NR's) (e.qg.
Reboxet i ne) ,i) ot hex c&apoundiof fGienulat(Bkas defindd indhe flrSRhspedteplrmacsauticalyi ne)
or Dopam ne Re-uptake | nhi bi tor? DRI s);. 5- HT1A ant ?ni sts ée. g.

robai zot an) PDE ia¢ReBiable salts, §olitepprpolymogphs thereof, for use as a

eryt hro-9-(2- hydr amed@nyl ) - adeni ne) and 20 Exanple 100 of EP

0771799-1i ncorporarﬁ%%b?i@re@?n by reference) and in particular a PDE5
inhibitor (e.g. sildenafil, 1-{[3-(3,4-dihydro-5-nethyl-4-oxo0-7-

ooy a0l S TS obh SRl B BRHLALh LN ey Per e
Icos Lilly)). O HnharmabBatidhllyaddePrduiedsditd, coRatdd bf golynfdrphs thereof, in the
preparation of a medicament for the treatment or prevention of a disorder
in which the regulation of monoamine transporter function is implicated, for
example hypertension, depression, generalized anxiety disorder, phobias,
15 posttraumatic stress syndrome, avoidant personality disorder, premature
ejaculation, eating disorders, obesity, chemical dependencies, cluster
headache, migraine, pain, Alzheimer's disease, obsessive-compulsive
disorder, panic disorder, memory disorders, Parkinson's diseases,
endocrine disorders, vasospasm, cerebellar ataxia, gastrointestinal tract
20 disorders, negative symptoms of schizophrenia, premenstrual syndrome,
fioromyalgia syndrome, stress incontinence, Tourette’s syndrome,
trichotillomania, kleptomania, male impotence, attention deficit
hyperactivity disorder (ADHD), chronic paroxysmal hemicrania, headache
(associated with vascular disorders), emotional lability, pathological crying,

25 sleeping disorder (cataplexy) and shock.

iii) The use of a compound of formula (1), as defined in the first aspect,
pharmaceutically acceptable salts, solvates or polymorphs thereof, in the
preparation of a medicament for the treatment or prevention of a disorder

30 in which the regulation of monoamine transporter function is implicated
where that disorder is depression, attention deficit hyperactivity disorder,
obsessive-compulsive disorder, post-traumatic stress disorder, substance

abuse disorders or sexual dysfunction.



O 25 O WD 02/083643 PCT/1B02/01032 21 For human use the conmpounds of the

i nvention can be adm nistered alone but in human therapy will generally be
adm ni st ewed2iosseazim xture with a suitable pharnaceutical PeTaBg/@ni2,
diluent or carrier selected with regard the intended route of

adm ni strati on and standard pharmaceutic practice. Accordingly the 5
present invention provides for a conposition conprising a conpound of
formula (1l)as disclosed herein, or pharnaceutically acceptable salts,
sol vates or pol ynorphs thereof, and a pharmaceutically acceptabl e dil uent
or carrier. For exanple, the conmpounds of the invention, can be

admi ni st er eff) or althi, useld¥ deempblnd of gerbial fgnalia Yi) s ddfieetion thefirstabl et s,
capsul es (including soft gel capsules), ovules, elixirs, soluti 03?' or
suspensi ons, whi 8EPeely Phammageutically aerenigblesials osQJurtes Pr Qrphsgpereof,

et (1E el v ol the mERGich S of AR of il treatnfeRf f BroRimibR daos or
pul satil®e delivery applications. The conpounds of the 1nvention may al so
be admi ni stered prematire afauiations ahdialgeptavides d metbodrpbdinedimant af t he

invention may al so be adm ni stered via fast dispersin r .fast..dissglving
dosage forns. SuBFEYSAWOBS PRPaERSIAGHIRLAN W@Hﬁ%‘ng&%aag"ﬂ'isﬁ'%‘e? 9@&3% i ne

cel | Ul ose, | act 08gmpohAHlim EiohRiEnosdLF LU GRENASAIG pidibakie cal ci um

phosphat e, gl ycine, arch (preferably corn, potato or tapioca
starch), disintegrants such as sodium starch glycollate, croscarnellose

AR R R (L e R
hydr oxypropyl cel {hgbén%%tiOiWP&bom@ﬂ,%%iM%bulsw@cbig@ra@'r,epostmmétwal ly,

| ubricating agen such as nmgnesi um stearate, stearic acid, 25 glyceryl
behenate and t al streay diserderc sulRiancesabuge dispsderistar sexuak dysfaneHandnCughie nay

lso b | oyed fill i n. gel atin _ , Iy -
This regart | nol BlamAce Sk ity e oo pSsS BmiElEb difheris Rica © 1 "
nol ecul ar wei ght gpabigs AxoBREoA ¥eaippuntwt feaneiayh s30defirmeeingheisstand/ or

elixirs, the conpounds of the invention, and their pharnmaceuti cial I é
accept abh e sal t s ASRaG, pbacoagsutiealinpeseriableciallss GRI¥RIes PP AYMOrR reafy

agents, colourin r it i§ Vi nd/ or suspendi ng WO
097 083645 PCT/ | BELAGRIEH W&’ Ul e e dr bréerfih!
v) A method of increasing ejaculatory latency which comprises the
administration of an effective amount of a compound of formula (1) as
20 defined in the first aspect, pharmaceutically acceptable salis, solvates or

polymorphs thereof, to a male desiring increased ejaculatory latency.

Vi) A compound of formula (1) as defined in the first aspect, pharmaceutically
acceptable salts, solvates or polymorphs thereof, for the treatment or
25 prevention of a disorder in which the regulation of monoamine transporter
function is implicated, for example depression, attention deficit
hyperactivity disorder, obsessive-compulsive disorder, post-traumatic
stress disorder, substance abuse disorders or sexual dysfunction including
premature ejaculation.

30
It is to be appreciated that all references herein to treatment include curative,

palliative and prophylactic treatment.



agents and with diluents such as water, ethanol, propylene glycol and
glycerin, and conbinations thereof. Mdified release and pul satile rel ease
dosage f owoe2/834xontai n exci pients such 5 as those det aPCe&dBéxroiznmedi at e
rel ease dosage forns together wth additjonal excipients that act as
rel ease rate nodifiers, these being coated on and/or included in the body
of the device. Release rate nodifiers incl§de but a{e not egﬁ r5|vely

ars

linited to]heyeaBReWASHEf theiRyention may headmitisiered along Jas p
carb oxynmet g&hﬁﬁnéﬁgrpﬁ%r@g*.gy b ORldinAtRTFof &ﬁivb%g%?ﬁs @F@h@ﬁﬁmsﬂé?éd qhbi ! ene

oxi de, oner, ammoni 0 et hac ate copol

hydr ogenat titby lm adrﬂnnustwedmamﬂuﬂtamnustyasapmaﬁelym seqeentlalbfsbn acetate

pht hal at e, hydrox J ul ose al ate, .nmet hacryl kg, aci d

copol yner &ﬁ&'cq‘ﬁ"x géf’ ﬁ'k%'d‘i"f"f‘ﬁ?f‘ B@Y%%&O%&‘%‘{Jwﬂﬁtﬂ?{? t&%‘f"&%se
dosage Eor pg ﬁ?ﬁre&ﬂ%‘rﬂb@ 1e or a conbination of release rate nodifying
exci pi ents. FE ease rate nodi fyi ng excipients nmay be present both wi thin

the dosage formi.e. within the mtrix, and/or on the dosage form i.e.

uponthesrfac or coatin t .dispersin S

formul atio %B'ﬂgé‘f ?r&i/ 8‘?5? %n?' 8?’94%&]]h@r$}f8)§§t\{é%§gﬂagg% e
acesul fane Rﬁt@%ﬁh?l@1§b¥ WO9830550;20 croscarnel | ose sodi um crospow done
di ascorbic acid acryl ate, et hyl cellul ose, gelatin

hydr oxypr oMWWineeteamﬂm omﬁ@n@;ﬁ ohaperagrriies aﬁ@nﬁh@"@l'ace%@WﬁY

met hacryl at e f pol yet hyl ene glycol, funed silica, silicon
di oxi dex 5?&|f8f+f‘r€]t'%rd§%5%%€’a7t’ sodi um st earyl fumar ate, sorbitol,
xylitol. ThyopdreihesDLiagpalstd (wgOPreﬁmlgﬁQélyPharmaci'aswﬂjohardeirmdemdimbebe
FDDFs are dependent 25 upon the solubility of the drug substance used i.e.

where the @NI988@R ance is insol ubl e a fast di spersing dosage form can be

prepared a e'?’ﬂ%é‘?”'h%‘fﬁéwaﬁé%g n%?én’hk]e a fast dissolving dosage

formcan b ound i nvefiti on can al so be
adm ni st er RGEarecésoabygnistofe. giﬁ]plemqﬂ)e i ntravenously,

t t Iy, t I ,
|t audbt ﬁiniaé‘wamlhé‘aéi‘@%&haﬁh@ﬁ‘orﬁnpaa@uéﬁvﬁﬁ Gerdnaling 136 AT (it Y
subcut aneox@ a)l A tﬁ@ﬁ{oi@t%e?eotﬁgﬂséfo%ﬁh%%té@ Hﬁhtﬂfbré @Sh@)(wgsa For

such pare mnistration they are best used in the formo sterile
aqueous mmbmm@rmamymoemkezahwbm (BRIsMi ch may contain ot her

subst ances, | e nou aIt or glucose to nmake the solution
i sotonic wX {zﬁjb‘b garap S gqusa ions should be suitably buffered

(pref erabl P igniBlbf stI'Pé% PDE2 (%)g érithieoeEsBydroxyik®-nonyl)-adenine) and
20 Example 100 of EP 0771799-incorporated herein by reference) and in particular
a PDES5 inhibitor (e.g. sildenafil, 1-{[3-(3,4-dihydro-5-methyl-4-oxo-7-
propylimidazo[5,1-f]-as-trazin-2-yl)-4-ethoxyphenyljsulfonyl}-4-ethylpiperazine i.e.
vardenafil / Bayer BA 38-9456 or IC351 (see structure below, Icos Lilly)).

1C351 (lcos Lilly)

25



preparation of suitable parenteral fornulations under sterile conditions is
readily 5 acconplished by standard pharnaceutical techniques well known to
t hose skiwbedosiems t he art. The foll owi ng dosage | evel s anacCotiheyoldizsage

| evel s herein are for the average human §ubject havi ng a wei ght range of
about 65 to 70 kg. The skilled person wi Bl 10 readily be able to determ ne

the dosage | evels required for a sub# ect whose wei ght falls outside this
range, such Fas humarduse thendompeundsiet ihe. inpantiarnt ean hradsainisigred alone but in

adm ni stration to,human tien | : : : onpound
o the i nverban BiTaRy wara s b alnlflsitsH IR EHE ity Y alreBIE P R 0"
to 500 ngy (ippasnaebeticd etipisirddilemes) carflenseldorsd witanpyard toahé éttended
capsul es of the conpounds of the invention or salts or soJ vat(ﬁs t her eof

may cont ai n rewlemimamginisiraion ang eandaid Rharmmeeslinal Bractice HRCArARgY g

singly or t r | 18, i L Cl

cvent i P el GobldER tafd sBRMeRRichdinprigio BRGEAMM oftofhulry
i ndi vi dual pptdsedisclasdd iherain| or preannaceuticallyeacgpiabieisglis, sotthteeoponse of
the particular patient. The above dosages are exenpl ar f the. average
case. Ther ®oBAROrPHs thelpaieantha RhsENae a“Vﬁ"é’P&H@%’ﬁ%P@H@" or | ower

dosage ranges are nerited and such are within the scope of this invention.
The skilled 25 person will also appreciate that, in the treatnent of
certai n condidriexampé nibleatinmgourfes)of theip@mida, oén beeadminisieredorady be t aken

Bxanpl e 19abhuoRbr AL denavads T e feitn ol Fanisis, pBeu s (REREFTo fon 08F o °
typical ly cogy gmsgec;\m@&] SARPS! tshat(Shs B s@%?en%ﬁ@wﬁfch@nﬁ?&@m@nﬁﬂmw@ ng

to the present Invention (or a salt thereof) whilst tablet fill weights
may range f roomofilringt agarasOioy immediaterpletayedr,mmpdifiedn gustaingd-1dugl-t abl et i s

i1l ustrated: 2/083643 PCT/1B02/Q1032_ 24 | .naredi 0 E aci d,
Free base 0r°°8 ei&w’é'@@ﬁﬁ&ﬁIﬁ’a"sfg%)%%we%%?@éé'%gﬁ: fé@%“@é&ﬁgﬁ 05?&375
Croscar mel | ggrorm May 2Q0Pe aMhdmetired Vsl inéasaeerhobQ0njeclibh STiwesinpounds
typically adjusted in accordance with drug activity. i .

15  of the invention may also be administered via fast dispersing or fast dissolving

dosage forms.

Such tablets may contain excipients such as microcrystalline cellulose, lactose,
sodium citrate, calcium carbonate, dibasic calcium phosphate, glycine, and

20 starch (preferably corn, potato or tapioca starch), disintegrants such as sodium
starch glycollate, croscarmellose sodium and certain complex silicates, and
granulation binders such as polyvinylpyrrolidone, hydroxypropyimethylcellulose
(HPMC), hydroxypropylcellulose (HPC), sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, stearic acid,

25 glyceryl behenate and talc may be included.

Solid compositions of a similar type may also be employed as fillers in gelatin
capsules. Preferred excipients in this regard include lactose, starch, a cellulose,
- milk sugar or high molecular weight polyethylene glycols. For aqueous
30 suspensions and/or elixirs, the compounds of the invention, and their
pharmaceutically acceptable salts, may be combined with various sweetening or

flavouring agents, colouring matter or dyes, with emulsifying and/or suspending



10 The conpounds of the invention can also be admnistered intranasally or
by inhalation and are conveniently delivered in the formof a dry powder
i nhal er owoO oan83e¥ osol spray presentation froma pressuri ea/1Baviioiner ,
punp, spray or nebulizer with the use o% a suitable propellant, e.qg.

di chl orodi fl uor onet hane, 15 trichloroflu 7 oret hane, dichlorotetra-

fl uoro-ethane, a hydrofl uoroal kane such as 1,1,1,2-tetrafl uoroethane (H FA
134A [t r ade2genig)andgwitn diluants ssich as wales: eihpoel BIRRRNR yeekantbgleelin.r ade

mark]), car Qﬂgc%ﬂ))friléifnn%rth&&ﬁr suitable gas. In the case of a pressurised
aerosol, the dosage unit nay be determ ned by providing a valve to deliver

a netered anount. The pressurised container, punp, 20 spray or nebulizer

may contain a solution or suspension of the active conpound, e.g.. usipg a
mxture of  Maskiesl relgperand prlsatia ihasadasRgeoimsmay GRmai srgpients stch
addi tional I?%'Iead I ; ' i ¢ nd
cartri dgrg%s }é?ga e, %\gﬁec&@&p e, lgtreglhe?%%ﬁ%gcgtlﬁrf{g@pgw%g%@?th%zay}vqﬁ%ft@?lagr

i nsuf f | at or excipicnts thhbacuhateldas® ratemadifiers, fresedreing coatechomangmund of t he

or dry poudBicistne bodk Sees Beues; Haisa el it Sindhog el Haref e
dose or "pug&:ﬁugqa qqhnt%dt_&r,ﬁﬁyérdxypﬁﬁby!mgemﬁn éeimgé?mhzfcéﬁm%sier)%&bmn for

delivery to the patient. e"overall "daily dose with ah aerosol wll be in
t he range 3Caoxymethylcelloldze, ethyMsellosscdlivlosdrriasitaieepotyethylenesoxide.e dose

or, nore usyally, in divided doses fhroyghout, the day, 2/ 643
pCri 1 B0%) 01 48nMnas U CatisEen ST ERnio Sl Ryt e rrbar U BBPEIR at oo
for delivergasopomitardd@ha 6k, paeitinhaki eslkIds acstars piethafigy ces may
contain the following ingredients as solubilisers, enulsifiers or

sulspenfn ng ag@'@@(mromlmﬁhyle@qiume, phtpalaéerethagndipAcicheopelymer anflow
i | L i bons,
ol vty enBRflesbRel CIEEe T BaLE ap e AR el RSB O e .

t he conpoungsniain déMeor a\contbinatiGRof ktedsbiaie riclifgthg exdipientorRelebse sate

suppository or pessary, or theé may be applied topically in the formof a
gel, hiklr ogwdifyingigxsipierisiniry Be preseaiioti withinsthe desagesiormg sy ¥idir thethe

o el AP BESARGF Po b AP o B oY

adm ni stered by the ocular, pulnonary or rectal routes. For ophthal mc

use, the Coggtu&ggerg%% gredifss?cgl\r;ilﬁba&o%%gg%omﬁ&gﬁgri]sz ﬁpDDFs) may contain the
following ingredients: aspartame, acesulfame potassium, citric acid,

20 croscarmellose sodium, crospovidone, diascorbic acid, ethyl acrylate, ethyl
cellulose, gelatin, hydroxypropylmethyl cellulose, magnesium stearate, mannitol,
methyl methacrylate, mint flavouring, polyethylene glycol, fumed silica, silicon
dioxide, sodium starch glycolate, sodium stearyl fumarate, sorbitol, xylitol. The
terms dispersing or dissolving as used herein to describe FDDFs are dependent

25  upon the solubility of the drug substance used i.e. where the drug substance is
insoluble a fast dispersing dosage form can be prepared and where the drug

substance is soluble a fast dissolving dosage form can be prepared.

The compounds of the invention can also be administered parenterally, for

30 example, intravenously, intra-arterially, intraperitoneally, intrathecally,
intraventricularly, intraurethrally, intrasternally, intracranially, intramuscularly or
subcutaneously, or they may be administered by infusion techniques. For such

parenteral administration they are best used in the form of a sterile aqueous



15 suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as
solutions in isotonic, pH adjusted, sterile saline, optionally in

conbi nat iwp 0083s43m preservative such as a benzyl al koni umpChiTBo2/aies2
Alternatively, they may be fornulated in_gn ointnment such as petrol atum
20 For application topically to the ski n,2 t he conpounds of the invention
can be fornulated as a suitable ointnent containing the active conpound
suspended ormsolwiosswhichdnaycontain etherpulstagcesfouexamplen eppegbsalinee of t he

follow ng: njneral, ail, i aui . i t ]

gl ycol, gol %W@?h@ﬁ@ﬂlée t%o%k@%’ﬁ%’%ﬁ@mmc%gn%%u ngc{e@%@%% @uﬁ%ﬁ\%ﬂ@ﬁo@%
vater. Alt emaadditdlybufidred (pRsfeblb® 4 pHl b ’s9)R ifTdcesbhy. IThe on or
cream suspended or dissolved in, for exan a mxture of  one or re of

| e, . ”
the fol | owi hgepPanatiensf syitable farentess forrmW@&B@gHafi@r, stgrilegrgnaitignsdadegtifcol |
li qui d ffi A -
2 act yi HBaecsRamPREhed By St phEfhUbo R tapnigfi wlPkaaki to R Kilod

i nvention mayited ag. be used in conbination with a cyclodextrin.

Cycl odextrins are known to forminclusion and non-inclusion conplexes with
drug nol ecul es. Formation of a drug-cyclodextrin conplex may nodify the

solubility, 6] | L i Hhi el A y of
2w 021 08335 D BhssRlsTgvels aRbe btade RREISHorS ool ihenhiace
conpl exes amhampemsubjethareg alwdignt range of ddmai 65fto 708galthesskilac pensanivekh
routes. As an ternative to direct conplexation .w¢th the dr t he

cycl odeXPri ﬁeﬂ&'!)/_ IB% agge@ %Féeﬁwnﬁﬁkl? M%égBe i%‘fﬁtI? [gruired fgr aggibbec?glaplsﬁer ,

di | uent or %%igmdﬂa!@_%htsidﬁ Hidrangeekach dBGHIAMERasY Heodaskyi ns are nost 5
comonl y use nd suitable exanpl es are described in WO A-91/11172, WO A-
94/ 02518 and WO A-98/55148. For oral or parenteral adm nistration to human
patients the. daily dosage.levels. of, _.the e l.nv j il | be
From 0. 01 t SO APRLP e ALY BByl 6 aE Palells, Hiar i ERAGRM |
be in the rapgse BoMbouRds oftHdidvertiios of sllkebBsolvhiesahericat willustallyhdirdm of
conpound for adm nistration si nc%‘lli;éeor two or nore at a tine, as

appr opr i1at e.10TiecbQthing @ angig en giflpsesbnt deternine the actual dosage
which will be nost suitable for any particular patient and it will vary
with the age, weight and response of the particular patient. The above
dosages ar e Thlfs, fdr ex@unsle, blals exeapsudey obthe bempuendgief tasiavemitbrt besatsmay

be i nstances where higher or | ower doses are rited, and such are within
the scope oforsRiates Hiareeimay epaiainfRhp4hg &0 ?gﬁ m%og?@fv@r‘F%Po‘F’f’%?‘Hr ably,

admi ni strat ipg,ihesioR sty SPRIJ b¥more at a time, as appropriate. The physician in
20 any event will determine the actual dosage which will be most suitable for any

individual patient and it will vary with the age, weight and response of the
particular patient. The above dosages are exemplary of the average case.
There can, of course, be individual instances where higher or lower dosage
ranges are merited and such are within the scope of this invention. The skilled

25 person will also appreciate that, in the treatment of certain conditions (including
PE), compounds of the invention may be taken as a single dose on an “as

required” basis (i.e. as needed or desired).

Example Tablet Formulation

30 In general a tablet formulation could typically contain between about 0.01mg and
500mg of a compound according to the present invention (or a salt thereof) whilst
tablet fill weights may range from 50mg to 1000mg. An example formulation for

a 10mg tablet is illustrated:



before an effect is required. 20 For veterinary use, a conpound of the

I nvention, or a veterinarily acceptable salt thereof, or a veterinarily
accept ablwogelszmtr or pro-drug thereof, is adm nistered &sTABSUI1DIRDI Y
acceptabl e formulation in accordance with normal veterinary practice and
the veterinary surgeon will deternine tt# dosing regimen and route 25 of
adm ni stration which will be nost appropriate for a particular animal.

Thus according to a further aspect, the invention provides a pharnaceuti cal

formul ation contai ning a conpound of formula (}),, as defined in the first
aspect, or_rﬂ_%diﬁﬂmr ceutically acceptable salt £ eof, and a

phar maceut i p@(?l %ci@,clel%%t@%eeor. 351 dFCY nddi | uggipopr carrier. The invention
y 0

is illustrate the f ow ng non-lI'mting exanples in which the
f ol | owi ng abdctese ati ons and definitions are us@41260 02/ 083643
PCT/1B02/01Q32 , 27 Arbacel (r) filter agent Bo t - but oxycar bonyl
Celite( r5 fgfgqr@? agent CDI carbonyl dii m dazol e§1'§ﬁﬁeat DCCl

di cycl ohexyteicapfbiiadSodidaM di chl or onet hane 3POBAL di i sobutyl al um ni um
hydri de DMF N, N-di met hyl f ormam de Ex Exanpl e ES+ el ectrospray ionisation

positive schlagnesumeStearatsspray i oni sati on negh®OPe scan h hours HOBt 1
- hydr oxybenzotriazole nmlz mass spectrumpeak mn mnutes M5 nass spectrum
NMR nucl ear magnetic resonance Prec Precursor Prep Preparation

* This quantity is typically adjusted in accordance with drug activity.

10
The compounds of the invention can also be administered intranasally or by
inhalation and are conveniently delivered in the form of a dry powder inhaler or
an aerosol spray presentation from a pressurised container, pump, spray or
nebulizer with the use of a suitable propellant, e.g. dichlorodifluoromethane,

15 trichlorofluoromethane, dichlorotetra- fluoro-ethane, a hydrofluoroalkane such as
1,1,1,2-tetrafluoroethane (HFA 134A [trade mark]) or 1,1,1,2,3,3,3-
heptafluoropropane (HFA 227EA [trade mark]), carbon dioxide or other suitable
gas. Inthe case of a pressurised aerosol, the dosage unit may be determined by
providing a valve to deliver a metered amount. The pressurised container, pump,

20 spray or nebulizer may contain a solution or suspension of the active compound,
e.g. using a mixture of ethanol and the propellant as the solvent, which may
additionally contain a lubricant, e.g. sorbitan trioleate. Capsules and cartridges
(made, for example, from gelatin) for use in an inhaler or insufflator may be
formulated to contain a powder mix of a compound of the invention and a

25 suitable powder base such as lactose or starch.

Aerosol or dry powder formulations are preferably arranged so that each metered

dose or “puff” contains from 1 to 50 mg of a compound of the invention for

delivery to the patient. The overall daily dose with an aerosol will be in the range
30 of from 1 to 50 mg which may be administered in a single dose or, more usually,

in divided doses throughout the day.



THE tetrahydrofuran TS+ thernospray ionisation positive scan WSCDI wat er
sol ubl e carbodii mde (1-[3-dinethylam nopropyl]-3- ethyl carbodiimde

hydr ochl owbde)pssbks Nucl ear nagnetic resonance (NVR) spectr &@CraBe/iin32al |

cases consistent with the proposed stru%hur es. Characteristic chemcal -
shifts (S) are given in parts-per- mlli downfield fromtetranethyl sil ane
usi ng conventional abbreviations for 5 designation of major peaks: e.g. s,
singlet; d, Tdheutsrapounds efrthpliayentipn maxisa be fermulaiedifer delivaly viagadad. The

foll owi ng abbrevi ation A : vient.s: | 3,
deut erochl o ?'B'Fsﬁ‘lr'_ Eﬁ%%ﬁ%f%qﬁgE@ﬁ%%&élgg'ggg%pc%@gfp&ﬁ?af !I%n si neans
pounds per $fgaERNNES soNBilisBIE emmabRiclovr sespeindingagentss watpe @thanmf ry.
Where thin |ayer chronatography (TLC) has been used It WO 02/ 083643

P|CT/ | B02/ 01@herolgprapyiane ghycel; lomeenalraulan weight pefyethyiens gyrolgosaiem
P2 o5 e, BRI, BU et pE AR sl by 4 siat e

determ ned using a Perkin Elmer DSC7 at a heating rate of 200 mnute). 5

Where indicated, conpounds were characterised as thejr, hydrochloride salts.
A typical  phieEaaibiel. fop cowpeHnds 1 S1e yaptien cah bacdminiiered e o of

Ex le 48. T, i VYA _
i othy! et hé P BIBHAY BRI o7 idy e Bppicd 1opicali) % uilofanbea 8o
{ 3- ( 3- Met hotydddaldbtion,saldtony Icyedranoingrnent prydusiingydavedery | Eie eempierds & Ove
SMe Th duct f P ti 57 (1.56 g,, 5.7 L. ). | I [
THE and 101 r 246 inyeRoh moF aine bR HeBuab aslryBaernAy AnisES) Joh R el | ow
sol ution vag,y tha J3BAFefsidh péﬁfH.Urhé;ﬁfna%r-aﬁs@be/a‘cﬁﬁhi_s@é}ehi HeCoduRatN
tenperature, "'the reaction was quenched by the cautious addition of 6M

hydr ochl or i puiodaiylor reclal epdeshen the nixture was heated at reflux for a

further 4 h. The reaction m xture was evaporated to renove nost of the THE
and the resulting yellow solution was washed with Et20 (2 x 10 nL). The

aqueous fr agtgrephiramiagsd,ithRe cothpdunt o&i Beformulated as micronized
15  suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as solutions in
isotonic, pH adjusted, sterile saline, optionally in combination with a preservative
such as a benzylalkonium chloride. Alternatively, they may be formulated in an

ointment such as petrolatum.

20  For application topically to the skin, the compounds of the invention can be
formulated as a suitable ointment containing the active compound suspended or
dissolved in, for example, a mixture with one or more of the following: mineral oll,
liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene
polyoxypropylene compound, emulsifying wax and water. Alternatively, they can

25  be formulated as a suitable lotion or cream, suspended or dissolved in, for
example, a mixture of one or more of the following: mineral oil, sorbitan
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl esters,
wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.

30 The compounds of the invention may also be used in combination with a
cyclodextrin. Cyclodextrins are known to form inclusion and non-inclusion
complexes with drug molecules. Formation of a drug-cyclodextrin complex may
modify the solubility, dissolution rate, bioavailability and/or stability property of a



20 NaOH pellets and extracted with EtOAc (3 x 20 nL), then DCM (3 x 20 niL).
The conbined organic |ayers were dried (MgSO4) and evaporated to a pink

oi | . PurwbDiocasican by flash chronmatography [Si O2; DCM Me@®dT/1B&001b#43
(95:5:0.5)] afforded the title corrpound2 S a rose coloured oil (646 ny,
429% ; SH (CDCI 3, 400 MHz) 2.42 (3H, s),“3.87 (3H, s), 3.92 (2H, s), 6.48
(1 H dd), 6.58 (1 H, d), 7.15 25 (1 H, d), 7.41 (1 H d), 22 H s),
8. 39 (1dH, dyug mojequte.EBrag-cEClpdedsin epTeRiex e aTg %:ﬁréﬂbgﬁefug@fm fol | owi ng
conpounds o ' ‘o f ; en

and Rz ar . HgaRag s, nd agfinRaRa Riliee, AdERCaR Al Aot SFISCRIGR
starting fraithtthe dniig thé eyclotiextrirdiat e usdd @stadauitiiry dddifive, elg.@s & z w Y

e e
H d), 661 ; . i A8 ]
506 (b gpminorlly uBs dfcrdtebidxdthpledafé dcBclibed i WA G174 IVRPW G-
“N -C(H)- B#05AB ared WOSHOBGEIMBO, 47 300 MHz) 8.73 (3H, brs), 8.50 (1

H d), 8.18 (1 H s), M 7.78 (1 H, d), 7.27 (1 H, d), sM 7.02 (2H, m),
4.17 (2H,

For oral or parenteral administration to human patients the daily dosage levels of
the compounds of the invention will be from 0.01 to 30 mg/kg (in single or divided
10  doses) and preferably will be in the range 0.01 to 5 mg/kg. Thus tablets will
contain 1mg to 0.4g of compound for administration singly or two or more at a
time, as appropriate. The physician will in any event determine the actual
dosage which will be most suitable for any particular patient and it will vary with
the age, weight and response of the particular patient. The above dosages are,
15  of course only exemplary of the average case and there may be instances where
higher or lower doses are merited, and such are within the scope of the invention.

Oral administration is preferred. Preferably, administration takes place shorily
before an effect is required.

20
For veterinary use, a compound of the invention, or a veterinarily acceptable salt
thereof, or a veterinarily acceptable solvate or pro-drug thereof, is administered
as a suitably acceptable formulation in accordance with normal veterinary
practice and the veterinary surgeon will determine the dosing regimen and route

o5  of administration which will be most appropriate for a particular animal.

Thus according to a further aspect, the invention provides a pharmaceutical
formulation containing a compound of formula (1), as defined in the first aspect,
or a pharmaceutically accepiable salt thereof, and a pharmaceutically acceptable

30 adjuvant, diluent or carrier.

The invention is illustrated by the following non-limiting examples in which the

following abbreviations and definitions are used:



m, 2.48 (3H, s), 2.26 (3H, s); MB mz (TS+) 261 M+ 4 Prep. -C(H)-
f(H) N -C(H)- S(CDCI3, 400 MHz) 8.26 49 (1 H, d), 8.07 (1 H s), 7.29

(1 H, d),wd.o2sie2H, d), 6.78 (2H, d) 3 78 (2H s), 2. 35 PCENBOY@BS2 S)
1.46 (2H brs); M5 iz TS+ 247 M 5 Prep. C(H)- -C(H)- CH SH(CDC 3,
300 MHz) 8.34 50 (1 H n), 7.27 (2H, d)° 14 (2H, m, 6.91 (2H, d), 4.05

7.
(2H, s), 2.47 (3H, s), 1.83 sMe (2H, s); Ms mlz (TS+) 247 M+ V\002/083643
PCT/ | B02/ 01@3baced® Ex fitteeageniv Q U Data O Z WY 6 Prep. -C(H- -C(H)-
-C(H)- Used_crude as ftr%& ase |nfoIIOW|ng step as 50:50 mxture W|th
phenol f r omBeC prep. 7 0 sMe MHz) 8.40 (1 H, d), 8.20 (1 H,

s), 7.42 (1c%‘é|| , 7. _wterg g,zt(l H, rr) 6.64-6.69 (2H, m, 3.87 (2H s),
2.40 (3H, rep. - -C(H) - -C(H)- 8H(CDCI 3i 400 M) 2.45 54
(3H s), 3.8DI(2H, s) ca?bmldl(mldlazol@d) 7.23 (1 H d), cF3 7.36 (1 H, d),
7.43 (1 H, dA), SMe 8,17 (1 H s), 8.41 (1 H d)

DCCI dicyclohexylcarbodiimide

DCM dichloromethane

DIBAL diisobutylaluminium hydride

DMF N,N-dimethylformamide

Ex Example

ES* electrospray ionisation positive scan

ES electrospray ionisation negative scan

h hours

HOBt 1-hydroxybenzotriazole

m/z mass spectrum peak

min minutes

MS mass spectrum

NMR nuclear magnetic resonance

Prec Precursor

Prep Preparation

THF tetrahydrofuran

TS* thermospray ionisation positive scan

WSCDI water soluble carbodiimide (1-[3-dimethylaminopropyl]-3-

ethylcarbodiimide hydrochloride)

"H Nuclear magnetic resonance (NMR) spectra were in all cases consistent with
the proposed structures. Characteristic chemical shifts (5) are given in paris-per-
million downfield from tetramethylsilane using conventional abbreviations for

5 designation of major peaks: e.g. s, singlet; d, doublet; t, triplet; g, quartet; m,
multiplet; br, broad. The following abbreviations have been used for common
solvents: CDCls, deuterochloroform; DMSO, dimethylsuiphoxide. The
abbreviation psi means pounds per square inch and LRMS means low resolution
mass spectrometry. Where thin layer chromatography (TLC) has been used it



8 Prep. -C(H- -C(H- -N -C(H- SH(CDCI3, 400 M) 2.26 55 (3H, s), 2.38
(3H, s), 3.89 (2H, s), 6.55 (1 H, dd), SMe 6.78 (1 H, d), 7.03 (1 H, d),
Me 7.35 (WOM2/0886438.14 (1 H s), 8.34 (1 H d); M5 mz (PEF)IB02AM32MH 9
Prep. -C(H- -C(H- -N -C(H)- bH(CDCl 3i 400 M) 1.20 53 - (3H, t), 2.60
(2H, q), 3.88 (2H s), 6.85 (2H d), 7.4% (2H d), 7.34 (1 H, d) 8.13 Et
(1 H s), 832 (1H d; M5 mz TS+ 229 M# 10 Pre

“O(H) - 8H( Crader tsiticavgel) TG usingswlica gelig0 hyss piatas, Fgfztﬁth%yilst@@ﬁra\(ellﬂd n,

G2 6755 Thyaodola B8y bl lepea i songd o 1G5

400 MHz) 3. Qﬁate(mléltlnb J)ou&si’ﬂeréaéteﬂrhmea Bthg & Parkia)Elmer BB CZ ata hédting/ 6. 80
(1L H s), 7.09 ( s737(1H,d)818(1Hd) 8.36-(1 H, d);
MBS m z (Ts+;atepj¢qm4mmt®2/ 083643 PCT/1B02/01032 31 Ex Prec L MQ U Data
OZ WY 12 59 -C(H)- -C(H)- -N -C(H- 8H(CDC13, 300 MHz) 1.23 (3H, t),
2.46 (30 s), 2.76 ( (2H, q), 3.93 (2H, s), 6.78

Where indicated, compounds were characterised as their hydrochloride salis. A

typical procedure for formation of hydrochloride salfs is given in Example 48. The
procedure can be carried out with other solvents e.g. diethyl ether or DCM.

10 EXAMPLE 1
{3-[3-Methoxy-4-(methylsulfanyl)phenoxy]-4-pyridinyl}methylamine

I\ NH,
N A~

OMe

SMe

The product from Preparation 57 (1.56 g, 5.73 mmol) was dissolved in THF and
treated with borane-THF complex (1M in THF). The resulting yellow solution was

15  heated at reflux for 4.5 h. After cooling to room temperature, the reaction was
guenched by the cautious addition of 6M hydrochloric acid (17 mL) and then the
mixture was heated at reflux for a further 4 h. The reaction mixture was
evaporated to remove most of the THF and the resulting yellow solution was
washed with Et2O (2 x 10 mL). The aqueous fraction was basified to pH 12 using

20 NaOH pellets and extracted with EtOAc (3 x 20 mL), then DCM (3 x 20 mL). The
combined organic layers were dried (MgSO,) and evaporated to a pink oil.
Purification by flash chromatography [SiO2; DCM/ MeOH/ 880 NHj3 (95:5:0.5)]
afforded the title compound as.a rose coloured oil (646 mg, 42%); 81 (CDCls, 400
MHz) 2.42 (3H, s), 3.87 (3H, s), 3.92 (2H, s), 6.48 (1H, dd), 6.58 (1H, d), 7.15

25 (1H, d), 7.41 (1H, d), 8.22 (1H, s), 8.39 (1H, d).

EXAMPLES 2-16




Et (1 H dd),
s), 8.40 (1 H, d);

6.86 (1 H d),

8H( CDC13,WB00/084dz) 3. 95

dy, 7.43 /

(2H, q),
(1 H,
-C(H) - 8H(
6 98 (1 H

sMe NS
400 VHz) 2.
7.23

3.93 (2H,

| 3i

(1 H d),

(1 H d),

s),

(2H,

8.21 (1 H,

%érrgpﬁ#) s%f?ﬂngd ioi

7.41 (1 H, d)

{3-14-(Trifluoronethyl)phenoxyl
WO 02/ 083643 PCT/ | B02/ 01032

s),
s),

2H
8. 17

4.23 (4H, m,
(1 H d);

s)

8.41

sMe 7.22 (1 H, d),
MS mz TS+ 275 M+ 13 60 -C(H) - -C(H)- -N- -C(H)-

(2HPpCmIBO270182 (1 H,
MS mz (TS+) 259 S
(MH) 14 61 -C(H)- -C(H)- -N—( C(H) - 8H(€HCI 3i 300 MHz) 1.33
6.92 (2H, d),
s), 8Thé followingdiompdlindstef fafmumSe IEI:ompourﬁisGQf gepaml-fornayle)l- - N-

7.36

(tc)

(2H, d),

1H

839(1H d)

N

7.41 (1 H, d),

6. 85

(3H, t),
7.42 (1 H d), 8.

ereu?ﬁ)gar%@% ara?\yd (Gt (uvgre;_'pr%gare H?gs%iflcggog%fag@ogéo?g) H
thelrﬁtrﬁé”mg&gﬁddéﬁ/tg%bhcate& -C(H) - 8H(CDC 3i
(1 H, N&y |

| } met hyl am ne

d), 6.79 (1 H, s),

Ex | Prec

Data

52

2 Prep.

-C(H)-

-C(H)-

-C(H)-

&1 (CDCls, 400 MHz) 8.28
(1H, d), 8.07 (1H, s), 7.29
(1H, d), 6.74 (1H, d), 6.61
(1H, s), 6.57 (1H, m), 4.33
(2H, m), 3.84 (2H, s), 3.06
(2H, m), 1.54 (2H, brs);
MS m/z (TS") 275 (MH")

47

3 Prep.

_C(H)-

-C(H)-

-C(H)-

Bis HCI salt: §,1(de-DMSO,
300 MHz) 8.73 (3H, brs),
8.50 (1H, d), 8.18 (1H, s),
7.78 (1H, d), 7.27 (1H, d),
7.02 (2H, m), 4.17 (2H,
m), 2.48 (3H, s), 2.26 (3H,
s); MS m/z(TS") 261
(MH")

4 Prep.

-C(H)-

-C(H)-

-C(H)-

SMe

S(CDCls3, 400 MHz) 8.26
(1H, d), 8.07 (1H, s), 7.29
(1H, d), 7.14 (2H, d), 6.78
(2H, d), 3.78 (2H, s), 2.35
(3H, s), 1.46 (2H, brs); MS
m/z (TS") 247 (MH")

50

5 Prep.

-C(H)-

-C(H)-

CH

SMe

Ox(CDCl3, 300 MHz) 8.34
(1H, m), 7.27 (2H, d), 7.14
(2H, m), 6.91 (2H, d), 4.05
(2H, s), 2.47 (3H, s), 1.83
(2H, s); MS m/z(TS") 247
(MH")

8.20 (1 H,

21

EXAVPLE 17
NC~NHZ NF FF




32 The product from Preparation 48 (500 nyg,

m xt ure

hy pophos piwDtoe/0§3649 g,
pH ca. 4 by the addition of

gla

ci al

AcH

PR

1.9 mol ) was dissolved in a

of water/ acetic acid/ pyridine (1:1:2; 15 nL),
11.4 mol) was added and t he m xt uPeTaB&/@Mj2ust ed to
Raney ni ckel

sodi um

(50% slurry in

wat er, 200 ng) was added and the 5 m xtu was heated at 50C for 2 h. After
cooling to roomtenperature, the catalyst was re ed by filtration an
the pH of {Fs {Precralle was| Mdj ust@d td BH 10\11 by |@#2 addition of sod{um
car bonate and ter.| The mixture was then @x three tines with DCM
and the cofrbi ned orggni c ljayers were washed \iter, dried (MgSH4.) | and
evaporated| The resujting oil was puriiffied t 10 flash
chr omat ogr aphyr inityally [Si02;] DCM [MeCOH, ("95 5‘5] and afterwards [Si02;
Et OAc/ pentanel nethhnol (180:20:2)]1 ta afforld the tiltle conmpound as cream
solid (1106ny|Pepyy | -GHEOCCIH)-400-Mz)-C8Hrg (4 H, 4)Used onedqas free Base 7] 67
(2H, d), 7|24 |BPH H), 4.119 (2H s): M5 i Z +)  27mfl Stepsa=HORPLE 18
N-Met hyl - Np ({44 [ 4- (et hyl siul f any| ) phenjoxy! - 3- di rfyml}tﬁteewvmpwnqhéroml\l N
,Me i SMe | The|product from Preparati gn 25 (|3. 13 ¢, |PBemTolby (WREsHsol ved
in 8M MeNHR2 ip ethapol solution (19 ni-) and tHe mMHz)e.4a6Hs ), 8.2 af
roomtenpefatufe for; 2 20 h. Sodi um baorohydr|i de (1. 1 (tH, #)5748d1 N, dag.1ddded
portionwi se over 30 mn and the resulfting M xt ur e WaL7HiH, med6.6416.85 h
The mi xture was then| evaporated fto dryness,| dil uted (2i}d)\@&8eEH, 3) 2M0-
and quenched by the gautious addition [of 2M HCI unt| i(BHed)f er vescence
ceased. After spPapdi PC(HPr| £ H)-NUNBS, [tHOgHRI 1$H(¢@@|3,f40<@d\/|h 4
addi ti on of 2M s@di um hydrioxi de |sol utijon andg Qgiqvgtbg@igp&t%o(ﬂ X
25 nlL) and|evaporated to a yellow oil .| The tli 93 (MtPi ned| as
an oil after purificption by flash chrjonat og >|70§5 1&0@5 7433@1I|1aap
880 NH3 (98:7:1)] and the |hydrochl oride salt éq %fHTP in
Et OAc (200{nL)|and treatnment with 1 MHC in ether L35 m. he
product was8col| Pept i pi(HY (fiG(H)-atiNon gn€(drijed funder SuEEDOk) 408. MBZ)PR.268Y) ;
Bi s WO 02/ 0836485PCT{ | B02/101032 | 33 H{l salt|: (C[)?qm,s)BQBSMBH,)s)ZS.BG 3H,
s), 2.90 (BH, &), 4.60 (2H, s), [7.26 (|1 H, Jd [ (212}$), 465 (YHAR)( 2H, rd),
8.73 (1 H |d),|9.03 (1 H [s); M nfz ([TS+) 261 (l\/ﬂﬂr"‘) 6.78 (1H, d), 7.03 (1H, d),
7.35 (1H, d), 8.14 (1H, s),
8.34 (1H, d); MS m/z (TS")
261 (MHH
9 Prep. | -C(H)- | -C(H)- | -N- -C(H)- S4(CDCl3, 400 MHz) 1.20
53 (3H, 1), 2.60 (2H, q), 3.88
(2H, s), 6.85 (2H, d), 7.12
(2H, d), 7.34 (1H, d), 8.13
Et (1H, s), 8.32 (1H, d); MS
m/z (TS*) 229 (MHY)
10 | Prep. | -C(H)- | -C(H)- | -N- -C(H)- 84(CDCls, 400 MHz) 2.10
56 (2H, m), 2.41 (2H, s), 2.87
(4H, m), 3.95 (2H, s), 6.75
(1H, dd), 6.83 (1H, s),
7.16 (1H, d), 7.38 (1H, d),
8.15 (1H, s), 8.33 (1H, d)
11 |58 -C(H)- | -C(H)- | -N- -C(H)- 31(CDCl3, 400 MHz) 3.23
(2H, 1), 3.37 (2H, 1), 3.88
(2H, s), 6.58 (1H, dd),
6.80 (1H, s), 7.09 (1H, d),
S| 7.37 (1H, d), 8.18 (1H, d),
8.36-(1H, d); MS m/z (TS")
259 (MH*)




EXAMPLES 19-33 5 The foll ow ng conpounds of forrmula Id, i.e. conpounds of
general fornmula | where RL is nethyl, R2 is hydrogen, Mis -N- and Q U
and L ar ewo@#B3643 were prepared by nethods anal ogous to Bxanpiz1d® from
t he al dehyde precursors indicated. NHI\/E31N Al 000O0OZwY (Id) Ex

Precursor Data al dehyde OZ WY 19 Prep” 22 Bis HCl salt: 8H (CD3CD, 300
MHz) 2.39 _(3H s) 3H s), 2 .91 (3H s) 4.6 J’)I—I s),7.23 (3H

m, 7.42 (PEx,| Brec 8.!76 Vel M1 H[Q), d.W1 (] W3t 2 ( ES+) 275  She
(MH+) 20 Prep.|23 Bip HCO salt: |[8H (COBOD, 4 ,|2.50 7 (3H s), 2.86
(3H, s), 4. 53 (2H, s), 7.20 (2H t), |7.27 ( 7.52 (1 H t), 8.69 (1
H Fd, 895(1H &); Mdmz (TS+) 279 (M 21 Prep. 21 Bis HC
salt: 8H (/CD3AD, 400| MHz) P.86 |(3H, 9d), 3.3 ), 3.43 (2H, m, 4.52
(2H, s), 7,08 (2H 7.20 (1 H sy 17 35 ( 8 62 (1 H d)y 8188 (1
H s); M % | 89S+) | LB MOHB | N Prlef(H)27 h15R(C 06, 300MH2). 1423 ( BH,
s), 2.45 |3H,|s), 3183 (2H s),| 6.59|(1 H, (3K.at),13.4@I(BH, s%,.2176 (1 H,
(2H, ), 3.93 (2H, s), 6.78

s), 7.20 (L H|d), 8l 34
(1H, dd), 6.86 (1H, d),

7.22 (1H, d), 7.41 (1H, d),
8.20 (1H, s), 8.40 (1H, d);
MS m/z (TS") 275 (MH")
81(CDCls, 300 MHz) 3.95
(2H, s), 4.23 (4H, m), 6.85
(2H, m), 7.22 (1H, d), 7.43
(1H, d), 8.21 (1H, s), 8.41
(1H, d); MS m/z(TS") 259
(MH")

13 |60 | -C(H)- | -C(H)- |-N- | -C(H)-

14 |61 -C(H)- { -C(H)- | -N- -C(H)- 31(CDCls, 300 MHz) 1.33
(3H, 1), 2.93 (2H, q), 3.93
(2H, s), 6.92 (2H, d), 7.36
(2H, d), 7.42 (1H, d), 8.21
(1H, s), 8.41 (1H, d); MS
m/z (TS") 261 (MH")
Sn(CDCls, 400 MHz) 2.43
(3H, s), 3.85 (2H, s), 6.83
(1H, dd), 6.98 (1H, d),
7.15 (1H, d), 7.40 (1H, d),
8.18 (1H, s), 8.39 (1H, d);
MS m/z (ES*) 281 (MH")

8H(CDCls, 400 MHz) 2.40
(3H, s), 3.81 (2H, s), 6.57
(1H, d), 6.79 (1H, s), 7.23
(1H, d), 7.41 (1H, d), 8.17
(1H, s), 8.39 (1H, d)

15 | 62 C(H)- [ -C(H)- [ N- | -C(H)-

16 |63 -C(H)- [ -C(H)- | -N- | -C(H)-

EXAMPLE 17
{3-[4-(Trifluoromethyl)phenoxy]-2-pyrazinylimethylamine

nhn



G (1 H d, 848 (1 H s); MSnlz (TSt) 295 SMe 297 (M+) WO 02/083643
PCT/ 1 B02/ 01032 34 Ex Precursor Data aldehyde OZ WY 23 Prep. 24 Free
base: 5H wODSLKI643100 MHz) 2,45 (3H, s), 3.15 (2H, m, 3. 8BET(IB/018)2, 4. 42
(2H m, 6.55-6.65 (3H, m, 7.03 (1 H, , 8.35 (1 H d), 847 (1 H, s);
MS m z (TS+) 289 (MH) s 24 Prep. 26 Bi'S HCl salt: SH (CD3OD, 400 M—lz)

2.59 2.86 ,
7.70 (2H m%h%pmduai?;gm 'ﬁrenai?at% ég (%‘iOS mg, 5)92%08&3}?";’5(%%"’ 8‘ d)

(2H 5, B8 e Segtc i BVl 8 R, Sl lpopifebpni et ey 7 1240301

H d), 8. 66 rodnol),wah ad@e@an(ithei, mlxx)u,re Quascadussted&b pbt 62.; 4 b tihe ad(imSm)of 273

(MH) 26 Prep. 29 ( 1.22 2.45
805§ sl R nd S bbbt gy s Milbo o 7
H d), 44 b 3 t § Cl salt:
6H ( 00308 Jﬁ%{nﬁﬁa‘”@ 6&30 é#?)r 44§f %a’"@ y %"ﬁ) @mpe%f'@’/%zé; 7.30
(2H, m, 7.3%tqlgsthyas pemavm by Illtratloajl)and menzH pnm flktl)ate wagmqjuste tgpH M
mz (TS+) S 1207%% %M—Hg
-11 addition of sodium carbonate and water. The mixture was then
extracted three times with DCM and the combined organic layers were washed
with water, dried (MgSO,) and evaporated. The resulting oil was purified twice by
10  flash chromatography, initially [SiO.; DCM/ MeOH, (95:5)] and afterwards [SiOg;
EtOAc/ pentane/ methanol (80:20:2)] to afford the title compound as cream solid
(110 mg, 22%); 8(CDCls, 400 MHz) 8.26 (1H, s), 7.96 (1H, s), 7.67 (2H, d), 7.24

(2H, d), 4.19 (2H, s); MS m/z (TS*) 270 (MH").

15 EXAMPLE 18
N-Methvi-N-({4-]4-(methylsulfanyl)phenoxy]-3-pyridinyl}methyhamine

N N/Me
[
P

SMe

The product from Preparation 25 (3.73 g, 15 mmol) was dissolved in 8M MeNH:
in ethanol solution (19 mL) and the mixture was stirred at room temperature for 2

20  h. Sodium borohydride (1.7 g, 45 mmol) was added portionwise over 30 min and
the resulting mixture was stirred for 15 h. The mixture was then evaporated to
dryness, diluted with water (10 mL) and quenched by the cautious addition of 2M
HCI until effervescence ceased. After standing for 5 minutes, the mixture was
basified by the addition of 2M sodium hydroxide solution and extracted with

25 EtOAc (2 x 25 mL) and evaporated to a yellow oil. The title compound was
obtained as an oil after purification by flash chromatography [SiO,; DCM/
methanol/ 880 NH3 (93:7:1)] and the hydrochloride salt was formed by dissolution
in EtOAc (200 mL) and treatment with 1M HCI in diethyl ether (35 mL). The
product was collection by filiration and dried under vacuum (3.40 g, 68%); Bis



28 Prep. 31 Bis HCl salt: 6H (CD30D, 400 MHz) 2.27 (3H, s), 2.87 (3H, s),
3.21 (2H, m, 4.41 (2H, m, 4.52 (2H, s), 6.71 (1 H d), 6.79 / (1 Hd),
7.24 (1 HByodp/08s®#468 (1 H d), 8.91 M o (1 H, s); M nlzprg@3dB{MHey2 s~ 29

Prep. 18 Bis HC salt: 6H (CD3OD, 400 2.30 (3H, s), 2.51 (3H, s),
2.87 (3H, s), 3.88 (3H, s), 4.53 (2H, s}° 686(1H s) 694NEONE(1H
s), 7.28 (1 H, 8.70 (1 305 (MH )

30 Prep. 33HEHsalt @Da@m mﬂ&)&%@ﬁ'\% 99(13@ 5&24460n€;°-H §) S%ZQQiH'I s),

g 20gl ot Ry 7 tord'd, agen. 38 7, o808 fyilsk st Brs I8 k).

PCT/IBOZ/01032 35 Ex Precursor Data aldehyde B Z WY 31 Prep. 35 Bis HC
salt: 6H (CD30D, 400 MHz) 1.26 (3H, t), 2.48 (3H s), 2.76 (2H, q), 2.90
(3H, s), 4.53&@;5&@;1&06 (LH d), 7.25 SMe (1L H, d), 7.28 (1 H, s),
7.37 (1 32
Pr ep. (3 B| ?P]?’%&ﬁ lo P?lébgfﬂj"t‘ %%Toéblggl\ﬁé &fo od}@ﬁ'ﬂf%&%@lgéﬁﬁgﬁw

2.80 (2H, awhed 32 is fridthyl SR isthyaRog @i, M3 N7afd &y LDhr(dSlL—IareFr)C(l-Bt- Werts (1 H,
g,)s ac|74sg|1@rl_e|pgpeca mg%hgé@gnm%)gpug tgg{ ample§8 from?hé '\/I_@hyge prec:ursorelo 37

indicated.
NHMe
N
A
X o)
Z
w Y
(1d)
Ex Precursor Data
aldehyde
v4
w Y
19 Prep. 22 Bis HCI salt: 64 (CD3;OD, 300 MHz) 2.39
(3H, s), 2.57 (3H, s), 2.91 (3H, s), 4.60
(2H, s), 7.23 (3H, m), 7.42 (1H, d), 8.76
M (1H, d), 9.01 (1H, s); MS m/z (ES*) 275
e +
(MH")
SMe
20 Prep. 23 Bis HCl salt: &, (CD;0D, 400 MHz) 2.50
(3H, s), 2.86 (3H, s), 4.53 (2H, s), 7.20
(2H, t), 7.27 (1H, d), 7.52 (1H, t), 8.69 (1H,
- d), 8.95 (1H, s); MS m/z (TS") 279 (MH")
SMe
21 Prep. 21 Bis HCI salt: 64 (CDsOD, 400 MHz) 2.86
(8H, s), 3.37 (2H, 1), 3.43 (2H, m), 4.52
(2H, s), 7.08 (2H, m), 7.21 (1H, s), 7.35
(1H, d), 8.62 (1H, d), 8.88 (1H, s); MS m/z
(TS" 272 (M")
S
22 | Prep.27 84 (CDCls, 400 MHz) 2.42 (3H, s), 2.45
(3H, s), 3.83 (2H, s), 6.59 (1H, d), 6.97
(1H, dd), 7.12 (1H, s), 7.20 (1H, d), 8.34
cl (1H, d), 8.48 (1H, s); MS m/z(TS") 295,
SMe 297 (MH")




(3H, s),
(1 H d,

2.92 (3H s),
7.58 SMe (1 H, d),

4.

295 ( MH)wBXahRisE 34

f 3- (3- Met hoxy- 4- (et hyl sul f anyl ) phenoxyl
N~ H N Owe SMe 5 Pentafl uorophenol

59 (2H, s), 7.15 (1 H dd), 7.31 (1 H d),
8.75 (1 H d), 9.04 (1 H s); MMmz c
PCT/1B02/01032

852" ny,

7.41

i (ESt)

-4-pyridinyl | - N-net hyl met hanam ne
4.64 mol ) was dissol ved

in diethyl ether (15 m) and the solution cooled to 0C Formc acid (209
L, 5.56 nol)Ewas| Robesorf pl\ owed by ate956 ny, 4.64 mmol) and the
m xture was| stirfeldehyge 10 The ite suspension was filtered offf and
the filtratp was|cooled tp : trefated with a solution of the product
fromExanple 1 (640 ng, 2|{3Z nyol) in |10 DCM (10 nL) and triethylam ne (323
L, 2.32 mol)._The resul Wgr raction | mxture was stirred -at room
tenper at ure| #3r BPrEP-2Ae Sol flents wer ’frﬁ@@aﬁ%rﬁa\i@QC'wﬂ%Mﬂzbﬁﬁéé@"’pﬁ essure
and the res|due pas basif|edith watefS (3_05162_ hlymB&B5 RHz ), #-4#1(PHand
extracted wth DEM (4 x 1b The conb) Beap- ﬁééﬂ*d“bit% Hsd). @e3% dri ed
(MySO4) and| evaporated tofa - sol i [d1Hed) @A (1542); Mp méa(Te0IRA° 13 8H
(CDC13i 400{ MHz) | 2. 42 (3H s)i, ?87 (3HMHY | 4.55 (2H, s), 5.98 (1 H| brs),
6. 50 WO 02/ 083648 PCT/ | BO 36 (1 H dd), 6.59 (1 H d), 7.17 (1 H,
d, 7.31 (1% d ( 8. 29 ( A1 4
mat eri al vvaéf%ar % 2 BE Stég SHzgﬁ%sivédmgggzzggurp her
purificatiop. The cr ude f 3—1 l.m-))gﬁ(ljld
treated with borane-THF c FZ\FE 89 rmg) /z ‘g%ggasul ting
pale 5 yell pw solution wa ‘unde rogen or’ 3. | After
cooling to |roomtenperat tlon was mjenched by the car F‘fl|
addi tion of | 85M Herep. 82 ni i WBis HE! walk: &UbsBYSEN 00 Mtz 2dd 1 o
reflux for B h. Mst of t e(@bly el B0 @Yapor 49 (H,amd 4t3de
resul ting agueous solutio @H; B), diox @, mot ha2 (1 sk 7440 i ) and
t hen basified by|{the additi 0(1NHE), 8EB& (1&G t), (&98/\(1ﬁ-hs);)elﬂ0(4 X 10
m.) followed by drying of (2klx brsyd¥lS nim§B93 R7adHEv apor atli on
afforded a ¢lear|oil. Pur fl ash
26 Prep. 29 84 (CDCl3, 400 MHz) 1.22 (3H, 1), 2.45
(3H, s), 2.64 (2H, q), 3.86 (2H, s), 6.54
(1H, d), 6.95 (2H, d), 7.20 (2H, d), 8.27
(1H, d), 8.44 (1H, s); MS m/z(TS") 243
(MH")
27 Prep. 30 Bis HCI salt: 6, (CD3;OD, 400 MHz) 2.91
(3H, s), 4.31 (4H, s), 4.59 (2H, s), 7.22-
7.30 (2H, m), 7.33 (1H, s), 7.53 (1H, d),
8.75 (1H, d), 9.00 (1H, s); MS m/z (TS")
273 (MH")
28 Prep. 31 Bis HCl salt: 5, (CD;0D, 400 MHz) 2.27
(8H, s), 2.87 (3H, s), 3.21 (2H, m), 4.41
(2H, m), 4.52 (2H, s), 6.71 (1H, d), 6.79
" o | (1H,d),7.24 (1H, d), 8.68 (1H, d), 8.91
\) (1H, s); MS m/z 303 (MH")
S
29 Prep. 18 Bis HCI salt: 64 (CD3;0D, 400 MHz) 2.30
(3H, s), 2.51 (3H, s), 2.87 (3H, s), 3.88
(8H, s), 4.53 (2H, s), 6.86 (1H, s), 6.94
y ome | (1Hs'S), 7.28 (1H, m), 8.70 (1H, m), 8.96
© L (1H, m); MS m/z (TS") 305 (MH")
e
30 |Prep.33 81 (CDClg, 400 MHz) 2.42 (3H, s), 3.10
(2H, m), 8.82 (2H, s), 4.38 (2H, m), 6.56
(1H, d), 6.65 (1H, dd), 6.74 (1H, d), 6.80
s (1 Hi d), 8.27 (1+H, d), 8.42 (1H, s); MS m/z
o\/‘ (TS") 289 (MH")




chromat ography [Si 02; DCM MeOH 880 NH3 (95:5:0.5)] gave the desired

conpound as a colourless oil.
di ssol vedwpr2o€X#5 m -) and treated with 1 M HCl
and the resulting 15 m xture was evapor

resulting yellow oil

was

di ssolved in

A portion of this materi al

(300 ng) was
i n di et irgiT/IBOA08032( 5 Nl)

ed to dryness twice fromDCM The
(5 M-) and treated with diethyl

et her dropwise to induce precipitatio Th der
reduced prekBXr ¢| BiggUISRE | Nesul ting pdiR2®el | ow sol i d was dried undef
vacuum ( 345| np) ; | #fehwdel sy (CO30D, 400 MHz) 2.39 (3H, s), 2.B7 (3H,
s), 3.85 (3H, s), 4.58 (2 6.87 (1 H 20 dd), 6.95 (1 H, d), 7.p9 (1
H d), 8.06/ (1 H d), 8.2 , 58 (1 H d); MSmz (TSt) 291
(MH) . EXAMRLESB5-47-Fhe rpeHads or-mH-—a - ounds
of general 3t mu) &rep- 385 lﬁa T'sql 8 (Cl and
U Mand L pre -IC(H -, we g t2h ﬁl%ﬁ e 34
fromthe prjmry} am nes | (87 Rs% 71 NHMVE A
N~O OZ WY (le) Ex 1 né-zé)}:gm?: sal t:
8H (CD3OD, W00 MHz) 2. 48 c(:y' a), 999,( . By . 2H,
d), 7.40 (RH_d), 8 00 ( y g ldMH)y b 8"\8/1.. d)— M m z
(TS+) 261 (M#) OMeP-3% Ex 6hBis HOl o4Hie HCBWE W%ﬂéy) b266 | 3H,
s), 2.95 (3H, s), 4.57 (2H, 7.13 (2 (78Fh75)(218¢4(2 % D6 (L H,
brd), 8.39 (1 H/|s), 8.61 H, brd)|; 3|N/E§)rrff§9 ), 596 -7( m),
£t '7.46 (1H, d), 8.74 (1H, d), 9.00 (TH, s);
Lo MS m/z (TS") 289 (MH*)
33 Prep. 37 Bis HCl salt: 5,4 (CD;OD, 400 MHz) 2.52
(3H, s), 2.92 (3H, s), 4.59 (2H, s), 7.15
(1H, dd), 7.31 (1H, d), 7.41 (1H, d), 7.58
SMe (1H, d), 8.75 (1H, d), 9.04 (1H, s); MS m/z
L (ES*) 295 (MH")
EXAMPLE 34
{3-[3-Methoxy-4-(methylsulfanyl)phenoxyl-4-pyridinyl}- N-methylmethanamine
l N Me
N A
OMe
SMe
5 Pentafluorophenol (852 mg, 4.64 mmol) was dissolved in diethyl ether (15 mL)
and the solution cooled to 0°C. Formic acid (209 plL, 5.56 mol) was added
followed by DCCI (956 mg, 4.64 mmol) and the mixture was stirred for 10 min.
The white suspension was filtered off and the filtrate was cooled to 0°C and
treated with a solution of the product from Example 1 (640 mg, 2.32 mmol) in
10  DCM (10 mL) and triethylamine (323 uL, 2.32 mmol). The resulting reaction
mixture was stirred at room temperature for 6 h. The solvents were then removed
under reduced pressure and the residue was basified with water (10 mL)/ 880
NH; (1 mL) and extracted with DCM (4 x 15 mL). The combined organic exiracts
were dried (MgSOQO4) and evaporated to an oily-solid residue (844 mg, ca.100%);
15 &4 (CDCls, 400 MHz) 2.42 (3H, s), 3.87 (3H, s), 4.55 (2H, s), 5.98 (1H, brs), 6.50



SMe 37 Ex 10 Bis HCl salt: 8H (CD3OD, 400 MHz) 2.15 (2H, quin), 2.90 (3H,
S), 2.90-2.99 (4H, 1), 4.65 (2H s). 7.07 (1L H d), 7.19 (1 H d), 7.37 (1
H = d), w0208k d), 8.24 (1 H, s). 8.64 (1 H d): M5 mCTNBEBAY3255
(MH+) 38 Ex 3 Bis HJ salt: 6H (d6- DVBO oo MHz) 2. 25 (3H ). 2.45 (3H
3g,§.%(3H(m) 426(2H m, 7.03 (2fFP m), 7.27 (1 H ) 7.83 (1 H,

, . 2H brs TS+) 275
i) 39 B (Yiene), e i) 876 msmuéw BB b e 293\@ 9. Beb a0

0 8 a1 ¢ Z“*?%%th“%m%e@é vfHs qarfied brididfily 38 the [ERictibygta6e withoff | éng
g!\/gz ?gHEXS&JrBh@r fncaﬁ:bm ' THe-cudeIobmanide st)dléswiec( BHHFLI0 mlyahd 3H, s),

617 (1 1 el Fwith bkt THF cymplieliM i THF G g ool TEE roRbitbpige
WD 02/ 08364 I

Bi s HO %al eﬁ(@ %}@%@p%ﬁé’s”’ﬁ%a %tﬁ?flqgﬁﬁé!érsﬂfro% go?g‘s?g I_,?‘fter%oom %oEXHg
s), 4.42 (Hroah,teihpedatufehe d@actiorowas ghienched By 8 ¢areiyl aqqutucm Qb6 Mg-l@

O et oS Bl ooty Bl bl (et S o Bl .
6.93 (1 H 1fyF whs¥emiolelibyBvapbratior dnditheWesulingaduedds solution was
washed with diethyl ether (2 x 10 mL) and then basified by the addition of 880
10  NHs. Extraction with DCM (4 x 10 mL) followed by drying of the combined
extracts (MgSOs) and evaporation afforded a clear oil. Purification by flash
chromatography [SiO2; DCM/ MeOH/ 880 NHjs (95:5:0.5)] gave the desired
compound as a colourless oil. A portion of this material (300 mg) was dissolved
in DCM (5 mL) and treated with 1M HCI in diethyl ether (5 mL) and the resulting
15  mixture was evaporated to dryness twice from DCM. The resulting yellow oil was
dissolved in DCM (5 mL) and treated with diethyl ether dropwise to induce '
precipitation. The solvents were removed under reduced pressure and the
resulting pale yellow solid was dried under vacuum (345 mg); Bis HCI salt: 84
(CDsOD, 400 MHz) 2.39 (3H, s), 2.87 (3H, s), 3.85 (3H, s), 4.58 (2H, s), 6.87 (1H,
20 dd), 6.95 (1H, d), 7.29 (1H, d), 8.06 (1H, d), 8.28 (1H, s), 8.58 (1H, d); MS m/z
(TS*) 291 (MH").

EXAMPLES 35-47
The following compounds of formula le, i.e. compounds of general formula |

25 where R' is methyl, R? is hydrogen, Q is -N- and U, M and L are -C(H)-, were
prepared by methods analogous to Example 34 from the primary amines

indicated.



br), 8.33 (1 H br), 865 (1 H br); MSmz (TS+) S 273 (MH) 43 Ex 12 Bis
HCl salt: 8H(CDSOD, 300 MHz) 1.27 (3H, t), 2.53 (3H, s), 2.79 (2H, Qq),
2.94 (3Hwe)2/0%665 (2H, s), 7.20 (2H, m, 7.42 (1 H, d), peTABoyao03d, Et d),
8.30 (1 H s), 866 (1 H d; MSmz (TSt) SMe 289 (MH) 44 Ex 13 Bis HCl
salt: 8H(CD30D, 300 MHz) 2.93 (3H, s), % 28 (4H, s), 4.63 (2H, s), 7.20 (1
H d), 7.27 (1 H s), 7.47 (1 H d), 8.14 ﬁ'\% H br), 831 (1 H s), 8.64
(1 H d; MSmz (TS+) 273 (M#) s 45 Ex Bis HC salt: 8H(CDSOD, 300
MHz) 1.36 (3H, t), 2.93 (3H, s), q), 4.65 (2H, s), 7.30 (2H,
d, 7.52 (2H, d), 8.19 (1 H d), 1H s), 867 (1 H d; MSmz (TSt)
275 (M#) S Et 46 Ex 15 Bis HC CDSOD, 400 MHz) 2.50 (3H, s),
2.87 (3H, s), 4.60 (2H, s), 7.30 ( 7.42 (2H, m, 8.16 (1 H, br),
8.37 (1 H br), 864 ci (1 H br); anal ysis cal cul ated for
C14H15CI N20S. 2HCI . 0. 5H20 : C, 44.64, H, 4. SME N, 7.44. Found: C, 44.89,
H 4.71, N, 7.29 47 Ex 16 Bis HCl salt: oD, 400 MHz) 2.47 (3H, s),
2.90 (3H, s), 4.62 (2H, s), 7.05 (1 H, bry;/ §we 7.30 (1 H br), 7.50 (1 H,
br), 8.17 (1 H br), 836 (1 H br), 8wW4 (14, br); MS mz (ES+) 295 Mt
Alternatively, the am ne of Exanple 38 can be prepared fromthe am de of
Preparation 64 as follows: BH3. THF (1 M@&pln in THF, 400 nm., 0.4 nol) was
added over 10 min to a solution 5 of preparation 64 (28.3 g, 0.098 nol) in
THE (200 nL) at roomtenperature under nitrogen. The m xture was heated at
reflux for gehtpga bl qvedto coulpdy Toomm WO 02/ 683643 PCT/ T B02/ }032 39

amine 2
w

35 | Ex4 Bis HCl salt: 84 (CD;0OD, 400 MHz) 2.48 (3H,
s), 2.86 (3H, s), 4.57 (2H, s), 7.11 (2H, d), 7.40
(2H, d), 8.00 (1H, brs), 8.22 (1H, s), 8.58 (1H,
d); MS m/z (TS") 261 (MH")

SMe

36 | Ex6 Bis HC! salt: 8,4 (CD;OD, 400 MHz) 2.46 (3H,
s), 2.95 (3H, s), 4.57 (2H, s), 7.13 (2H, m),
7.47 (1H, t), 8.06 (1H, brd), 8.39 (1H, s), 8.61

F (1H, brd); MS m/z (TS*) 279 (MH")

m/z (TS") 255 (MH")

Bis HCI salt: 8y (de-DMSO, 400 MHz) 2.25 (3H,
s), 2.45 (3H, s), 2.61 (3H, m), 4.26 (2H, m),
7.08 (2H, m), 7.27 (1H, d), 7.83 (1H, d), 8.16
Mme | (1H, s), 8.48 (1H, d), 9.63 (2H, brs); MS m/z
(TS") 275 (MH")

39 | Ex7 Bis HCI salt: &y (dg-DMSO, 400 MHz) 2.59 (3H,
s), 2.66 (3H, m), 4.31 (2H,m), 7.48 (1H, d),

SMe
37 |Ex10 Bis HCl salt: 84 (CD;OD, 400 MHz) 2.15 (2H,
quin), 2.90 (3H, s), 2.90-2.99 (4H, m), 4.65
(2H, s), 7.07 (1H, d), 7.19 (1H, d), 7.37 (1H,
d), 8.18 (1H, d), 8.24 (1H, s), 8.64 (1H, d); MS
38 | Ex3 f

7.58 (1H, s), 7.66 (1H, d), 7.88 (1H, d), 8.31
(1H, s), 8.56 (1H, m), 9.64 (1H, brs); HRMS
m/z 329.0919

40 |Exs Bis HCl salt: 84 (CDsOD, 400 MHz) 2.32 (3H,
s), 2.47 (3H, s), 2.92 (3H, §), 4.66 (2H, s), 6.99

(1H, dd), 7.20 (1H, d), 7.31 (1H, d), 8.17 (1H,
sme | ), 8.26 (1H, s), 8.64 (1H, d); MS m/z(TS")
275 (MH*)




tenperature before being quenched by the cautious addition of MeCH (500

m) .

After stirring for 30 mn the solvent was renoved in vacuo and the

resi due o 0208d6eh up in MeOH (100 nlL) and treated cauti orsiryBed/i1h326M HCI

(700 m.). The mxture was heated at refJux for 45 mn then cooled to room
tenperature and 5 partially neutralised the addition of 12M NaCH (300
m-) with cooling. The rnixture s taken to pH 6 with Na2HPO4 (s) and
shaken wi t hEEt OR(EGM@ZU i {Bata | ayers. The | ower, aqueous oner was
basified to pH|2ORGth 1 ind extracted with Et QA (2 x 600 |nm). The
m ddl e | ayer was partiti peen 2M NaOH (200 ml-) and Et OAc (|500 ni)
and t he cofrbi ned or gani ( cts fromthe lower and mddle laygrs were
dried (MySO4) amx Evapof ) BiscHClealtt it (GDGlo 00 Midz) (118 @H. B7%) as a
yellow oi |l | Thils was tak PSO[{Rdpy), 2a18d8Ho$), #4@dHNE) 78Ad a {sol uti on
of L-tartafic acid (9.5 J2H, ), 7.8b(Rbe)] 7.82 CUhal), §300HH - )| was
added dropw se|with stifj bes&B9 (g brk AP enz (16) 243 (MEAt ed |briefly
to reflux until] all the di ssolved and then 15 allowed to|cool to
room tenpefatune. The resulﬁfl ng precipitate was filtered, dried _in vacuo
and recrystdpl| i &d1f r om| Et (tw ¢BisfHOInak0§); (QID00) 490 WAHZ) BO1BHp- |tartrate
salt of Exanple 38 (20.24 as a| ey, pa3akHi Ne3.40I(2Hd,; t), S-HUABIOE), 6430 |MHz)
2.34 (3H, $), 2.46 (3H, |s .78 (B, &3,)7.16 (138 ),248B5 6)H, o, 8104 (1RH, §), 7.00
(2H, m, 7431 (1 H d), (1 Hor)08.33 811, br), B.6% (18), br)BMB6nEITSE) d); M
mz (ESt) 275 (M) 20 EXAVPLES48| B3 {MH{()2
3-Di hydro- 1, 4- benzoxat hiji n- 7=y oxy) - 6- net hyl - 3-pyri di nyl | net hyl } - N
met hyl ami ne48l Mex 1@ Mo $~ 125 The| pisaqoicdalt! §,@CDRDBPSOGIMHEN1 40 ($H, 1839, 3. 89
mmol ) was treated with borage- THF2@eMEHEY), éizgl\(Qan)TH@l (6Hi0s)M.6610 |mmrol )
and the m xture was heate re1 2H<5 o;rg@ ap (hai gsaeqild tio room
tenperature the reaction was sgenc H)E(i SGJ(MI-FE)GS%M g ng ppetriganol (10 ni) .
The resulting gol ution Was ﬁ apor abggl m|q+a ye ow 0| Whl ch was tr|eat ed
with 6M hydreehioriec acild—Cro—r ek 3643
PCT/IBOZ/O:LC%Z EZ‘d3r eflgx flor 1 h Bﬁf glrsaﬁo&kzpﬁ(%OPOSQQ,w %ﬁ‘éﬁ'ﬁft L}re t he
sol ution was poured ), 4.28 (4H, s), 4.63 (2H, 5), 7.20 ( 7.2
(1H s), 747(1H d), 8.14 (1H, br), 8.31 (1H,
s), 8.64 (1H, d); MS m/z(TS*) 273 (MH")
s
45 | Ex 14 Bis HClI salt: 84(CDs0OD, 300 MHz) 1.36 (3H, 1),
2.93 (3H, s), 3.01 (2H, q), 4.65 (2H, s), 7.30
(2H, d), 7.52 (2H, d), 8.19 (1H, d), 8.35 (1H,
s), 8.67 (1H, d); MS m/z (TS*) 275 (MH")
SEt
46 | Ex15 Bis HCI salt: §3(CDs0OD, 400 MHz) 2.50 (3H,
8), 2.87 (3H, s), 4.60 (2H, s), 7.30 (1H, br),
7.42 (2H, m), 8.16 (1H, br), 8.37 (1H, br), 8.64
o | (1H, br); Elemental analysis calculated for
C14H15C|N2032HC|05H20 :C, 44.64, H, 4.82,
SMe N, 7.44. Found: C, 44.89, H, 4.71, N, 7.29
47 | Ex16 Bis HCl salt: §3(CD3;0D, 400 MHz) 2.47 (3H,
s), 2.90 (3H, s), 4.62 (2H, s), 7.05 (1H, br),
ae | 7-30 (1H, br), 7.50 (1H, br), 8.17 (1H, br), 8.36
| (1H, br), 8.64 (1H, br); MS m/z (ES") 295
(MH")

Alternatively, the amine of Example 38 can be prepared from the amide of

Preparation 64 as follows:
BHs. THF (1M soln in THF, 400 mL, 0.4 mol) was added over 10 min to a solution
of preparation 64 (28.3 g, 0.098 mol) in THF (200 mL) at room temperature under

nitrogen. The mixture was heated at reflux for 4 h then allowed to cool to room



cautiously onto excess solid K2COB8 and the resulting m xture was extracted
with DCM (2 x 30 nL). The conbined organic |ayers were dried (MgSO) and
evapor at ewotoe/osseed ear oil. Purification of this oil by fl ash/iBéwant ogr aphy
[Si02; 5 DCM MeOH 880 NH3(93:7:1)] affqgrded the product as a clear oil.
This was re- dissolved in EtOAc (30 nL) Bd treated with 1 M HC |n di et hyl
ether (10 nmL, 10 mml) to formthe bis hydrochloride salt which

col l ected byempetatana hafornbeingaenghed thy té@@@ysouﬁ éﬂﬁkyIpnezereOtll(SQQGnl@)

(2h ny . e affringyTor 30TE o, Sokerl e reufively i vaplo affibslribiaBhuas™ 77
(1 H d), 8idir dp ih MeOH mdﬁrﬂ_)(aﬁa)tré’éladbﬁbﬁdusly WHANSNAEFSCH Z'n[[ha'he

fol l ow ng conpounds of formula If, i.e. conpounds of general fornula I
where R1 i s nistuig wasraeated ay tafbhedar 46 mis thep pepled ﬂvlrpgm femperatyreand U are

orcooons SEBRIRE Dby T AR AR S Sy e 1,
anmi de O B ZnWikiurd Wasriakerd fo BHs5 With NayHPO 8{d) @hD3MakeAQGitVEIDAR (880 (hitos) ,
2,92 LS s e ine B Sy esbeia s aaioal) ke el 4
PCT/ 1 B02/ 01038 o ekt Wit§ BORR (238680 nilY #Re middle layer was paritioned
between 2M NaOH (200 mL) and EtOAc (500 mL) and the combined organic
10  extracts from the lower and middle layers were dried (MgSQOy) and evaporated to
give the title compound (18 g, 67%) as a yellow oil. This was taken up in
isopropy! alcohol (400 mL) and a solution of L-tartaric acid (9.5 g, 63 mmol) in
isopropyl alcohol (300 mL) was added dropwise with stirring. The resulting
suspension was heated briefly to reflux until all the solid had dissolved and then
15 allowed {o cool to room temperature. The resulting precipitate was filtered, dried
in vacuo and recrystallised from EtOH (twice from 200 mL) to give the mono-
tartrate salt of Example 38 (20.24 g) as a crystalline solid; §4(CDsOD, 400 MHz)
2.34 (3H, s), 2.46 (3H, s), 2.78 (3H, s), 4.33 (2H, s), 4.40 (2H, s), 7.00 (2H, m), 7.31 (1H,
d), 7.58 (1H, d), 8.07 (1H, s), 8.36 (1H, d); MS m/z (ES") 275 (MH")

20
EXAMPLE 48
N-{[4-(2,3-Dihydro-1,4-benzoxathiin-7-yloxy)-6-methyl-3-pyridinylimethyl}-N-
methylamine
’\’ § e

25 The product from Preparation 40 (1.23g, 3.89 mmol) was treated with borane-
THF complex (1M in THF) (10 mL, 10 mmol) and the mixture was heated at
reflux for 2 h. After being cooled to room temperature the reaction was quenched
by the addition of methanol (10 mL). The resulting solution was evaporated to a
yellow oil which was treated with 6M hydrochloric acid (10 mL) and heated at



OZ WY 50 Prep 42 Bis HCl salt: 6H (CDCI 3i 300 MHz) 2.29 (3H, s), 2.38
(3H, s), 3.02 (3H, s), 3.82 (3H, s), 4.40 (2H s), 6.22 (3H, brm, 7.16
(2H, m; WBomhs3e@Ve (TS-) 305 (M+H) SMe 51 Prep 44 Bis HECTABOZ102 26 ( 3H,
s), 2.57 (3H, s), 2.62 (3H, s), 4.31 (2H. s), 6.96 (1 H, s), 7.23 (2H m,
7.35 (1 H m, 8.87 (1L H s), 9.63 (2H,%®rs): M8 mz M (ES) 289 (MH)
SMe 52 Prep 43 Bis HCl salt: 8H (d6-DMSO, 400 MHz) 2.53 (3H, s), 2.58 (3H,
s), 3.18 (2rflunford. RAfteidoolipg talr®om térpperatjire theosolytzm wap poareds (1 H,

T5: Nicyl - 4. Paufdusly Snts Sxeesh ol Keka it erpithg THRMH RS Pomaliife
=, - C NHS My gbB 3dvinL). TMcb@EEﬁ@@ﬂw@yé@wef@m@wgg@n ahe@ am de of

Preparation 45 by the nethod of Exanple 487 8H §CD3CD 4 VHz) 2.30 (3H,
s), 2.36 (3Byapyraied ma o oilsPurificalion gftthissgil by ilash chromategraphyd®i@z H,

(& wei ny? - 4DEMEMeclty 83 Netlar Lo e BsuEs as {1 Grt o This wesass e wo
02/ 083643 PgEsbReY AESAC @48 mLNIRd tridated wihve M HCI in diethyl ether (10 mL, 10
mmol) to form the bis hydrochloride salt which was collected by filtration and
washed with excess diethyl ether (1.026 g, 67%); Bis HCI salt: 64 (CD3OD, 400
MHz) 2.61 (3H, s), 2.81 (3H, s), 3.17 (2H, m), 4.41 (2H, m), 4.46 (2H, s), 6.81
10 (2H, brs), 7.12 (1H, s), 7.20 (1H, d), 8.79 (1H, s); MS m/z (ES™) 303 (MH™).

EXAMPLES 49-52
The following compounds of formula If, i.e. compounds of general formula |
where R' is methyl, R? is hydrogen, Q is -C(Me)-, M is -N- and L and U are

15  -C(H)-, were prepared by methods analogous to Example 48 from the precursor

amide indicated.

NHMe
N o’
Al
Me X Q
Z
‘W Y
(If)
Ex Precursor Data
amide
A
W Y
49 Prep 41 Bis HCI salt: 5, (CD3OD, 400 MHz) 2.54 (3H, s),

2.62 (3H, s), 2.87 (3H, s), 4.51 (2H, s), 7.08
(1H, s), 7.27 (2H, d), 7.47 (2H, d), 8.81 (1H, s);
MS m/z (TSY) 275 (MH")

SMe




The title conmpound was prepared fromthe am de of Preparation 46 by the
met hod of Exanple 48; 8H (CDCl 3, 400 MHz) 2.39 (3H, s), 2.42 (3H, s), 3.96
(2H, s),w0.0288%13H, s), 6.75 (1 H d), 6.86 (1 H, s), 7.2¢T(IR0AA103D), 8. 36
(1 H s); MMmz 5 (ES+) 295 (M+). EXAMPLE 55 f

4-f4- Chl or o- 3- (et hyl sul f anyl ) phenoxyl - 6-fret hyl - 3- pyri di nyl } - N-
met hyl met hanamine NHVe Cl]-Co Me ySMe 10 ciTh

e-title conpound-was,
prepared frpkxXt hePiecuisar y E&Apl e 54 by the nmethod of Exanple 34;
8H (CD30D, 400 ide, 47 .63 (3H, s), 2.86 (3H, s), 4.50 (PH,
s), 7.10 (2H, br), 7.34 ( 7.54 (1 H br), 882 (1 H s); Ms |nmz
(ES+) 309 ( 15 EXAM The foI I ovm' ng corrpounds of forrrul b | g,

i.e. conpou general c .\%.ég@% 2@% ug ,[16 U
E‘?( rrI‘3r §%d dehyde

is -N- and L29Mm P@pd?are
Exanpl e 18 from fhe al deh
PCT/ 1 BO2/ 01p32 #43 Hwve A

OZ WY 56 Prep 38 6H (CD 230% 2.48 (3H, s), 3|84
(2H, s), 7.03 (2H _d) 7
51 | Prep 44 Bis HCl salt: 2.26 (3H, s), 2.57 (3H, s), 2.62 (3H,

s), 4.31 (2H, s), 6.96 (1H, s), 7.23 (2H, m), 7.35
(1H, m), 8.87 (1H, s), 9.63 (2H, brs); MS m/z
Me (ES*) 289 (MH")

52 Prep 43 Bis HClI salt: 8y (ds-DMSO, 400 MHz) 2.53 (3H,
s), 2.58 (3H, s), 3.18 (2H, m), 4.24 (2H, m), 4.35
(2H, m), 6.95 (3H, m), 7.16 (1H, s).8.84 (1H, s),
S 9.61 (2H, brs); MS m/z (TS*) 303 (MH")

EXAMPLE 53
{6-Methyl-4-[4-methyl-3-(methylsulfanyl)phenoxy]-3-pyridinylimethanamine

NS NH,

l

Me /O

SMe
Me

5 The title compound was prepared from the amide of Preparation 45 by the
method of Example 48; &y (CD;OD, 400 MHz) 2.30 (3H, s), 2.36 (3H, s), 2.44
(3H, s), 3.92 (2H, s), 6.48 (1H, s), 6.81 (1H, d), 7.00 (1H, s), 7.23 (1H, d), 8.29
(1H, s).

10 EXAMPLE 54
{6-Methyl-4-[4-chloro-3-(methylsulfanyl)phenoxyl-3-pyridinylimethanamine




(1 H dd), 7.33 (2H, d), 7.81 (1 H d), 7.98 (1 H d); Msmz (TS+) 261
(MH) SMe 57 Prep 39 6H (CD30D, 400 MHz) 2.33 (3H, s), 2.43 (3H, s), 2.45
(3H, s), 8O®3/0838kl s), 6.94 (2H m, 7.09 (1 H, dd), 7.2PCiaBé301032, 7.81
M (1 H d), 7.98 (1 H d); Msnmz (TS+) 275 SMe (MH) EXAMPLE 58 N-{[4-(2
3-Di h rydro-I|-benzot hi en-6-yl oxy) - 3- pyri G nyl I met hyl } - N, N- di et hyl am ne
NMe2 S 5 The bis hydrochloride salt of Exanple 25 (354 ng, 1,02 mmol) was

dissolved in DCM (10 nL) and treated, g el dehyde (37% aqueous, 83 L,
1.02 nmol ) and stirred at roomterrpe ature 1 h. Sodium
triacet oxyborohydride (435 ng, 2.0 owas added and stirring was

mai ntai ned for 30 mn. The reaction was 10 |[quenched by the addition of 2M
HCl and then basified with 10% agueous O3, WO 02/ 083643 PCT/ | B02/ 01032
44 solution. The resulting m xture was ex rted with EtOAc (3 x 50 nL) and
the conbined organic fractions were driedjovesMdgSOH4, filtered and
evaporated to a volune of 50 nL. Ethereal cHCl was added while stirring to
formthe bis hydrochloride salt, and stirring was continued at room

t enper at ur e Thertitle compriincEwas prepareddiom taamide of Bt@wrabom Apystieand t he

u resi due d in, di ,tin ite
o114 vas ciratied ohEkgmPIS 4Fian IePEheoniacoay O S BAZ i i Pebn
400 M) 3. 9? d.584(11)s) §73331(H?|d) 6386(171H4§) (284 (1 d) %5@((@'45) Ms mfz00 (1
H d), 7.23¢( 1HZ d)y, 9.11 (1
H s): Ms mES)Ese) (Mig?. (M H+) 10 EXAIVPLES 59 93 The foI I OWI ng conpounds
of fornmula | h, i.e. conpounds of general formula | where RL and R2 are
met hyl were prepared fromthe appropriate secondary or primary am nes
i ndi cated, EXAMPDIEE0ds anal ogous to Exanple 58. Wen 15 prinmary am nes

were used aS starti n93 material s three equival ents of
{4-[4-Chloro-3-(methyisulfanyl)phenoxy]-6-methyl- 3 pyridinyl}-N-

methylmethanamine

NS NHMe

SMe

10 cl
The title compound was prepared from the primary amine of Example 54 by the

method of Example 34; &y (CDsOD, 400 MHz) 2.47 (3H, s), 2.63 (3H, s), 2.86
(8H, s), 4.50 (2H, s), 7.10 (2H, br), 7.34 (1H, br), 7.54 (1H, br), 8.82 (1H, s); MS
m/z (ES™) 309 (MH").

15
EXAMPLES 56-57
The following compounds of formula lg, i.e. compounds of general formula |

where R' is methyl, R? is hydrogen, U is -N- and L, M and Q are -C(H)-, were
prepared by methods analogous to Example 18 from the aldehyde precursors
20 indicated.



f or mal dehyde and four equival ents of sodiumtriacetoxyborohydride were
used. Mt LM/ I G uO OZ WY (lh) Ex Prec L MQU Data amne QZ
WY WO 02Ww0R83264843CT/ | B02/ 01032 45 Ex Prec L M Q U Data Pamiipe/@®2 W 59
Ex -C(H- -N -C(H- -C(H- Bis HC salt:4 8H 22 1 (CDClI3i 400 MHz) 2.27
(6H, s), 2.44 ci (3H s), 3.55 (2H, s), “8Me 6.60 (1 H, d), 6.96 (1 H, d),
7.08 (1 H s), 7.19 (1 H d), 834 (1 H d), 853 (1 H s); MSmz (TS+)
309, 311 M+ 60 Ex -C(H- -N -C(Me)- -(( Megj s HCI salt: 8H 48 ( CD30D,
400 MHz) 2.61 (3H, s), 2.98 (r) ( 3.17 (2H, M, s 4.41 (2H, m,
4.60 (2H, s), 6.81 (2H,

N 0
:
w Y
(1)
Ex Precursor Data
aldehyde
Z
w Y
56 Prep 38 8y (CD30D, 400 MHz) 2.43 (3H, s), 2.48
(3H, s), 3.84 (2H, s), 7.03 (2H, d), 7.08
(1H, dd), 7.33 (2H, d), 7.81 (1H, d), 7.98
(1H, d); MS m/z (TS*) 261 (MH")
SMe
57 Prep 39 Sy (CDZ0D, 400 MHz) 2.33 (3H, s), 2.43
(3H, s), 2.45 (3H, s), 3.83 (2H, s), 6.94
(2H, m), 7.09 (1H, dd), 7.27 (1H, d), 7.81
M (1H, d), 7.98 (1H, d); MS m/z (TS") 275
e +
(MH")
SMe
EXAMPLE 58

N-{[4-(2,3-Dihydro-1-benzothien-6-yloxy)-3-pyridinylimethyl}-N, N-dimethylamine

N NMe
O

The bis hydrochloride salt of Example 25 (354 mg, 1,02 mmol) was dissolved in
DCM (10 mL) and treated with formaldehyde (37% aqueous, 83 pL, 1.02 mmol)
and stirred at room temperature for 1 h. Sodium triacetoxyborohydride (435 mg,
2.05 mmol) was added and stirring was maintained for 30 min. The reaction was
10  quenched by the addition of 2M HCI and then basified with 10% aqueous K>COs



s+d), 7.08 (L H s), 7.20 (L H d), 885 (1L H s); MSmz ES+ 317 M+ 61
Ex -C(H)- -N- -C(H- -Q(H)- Bis HO salt: 8H 20 ( (CD3OD, 400 MHz) 2.48
(3H, s), BO0OOB6EBH, s), 4.67 (2H s), SMe 7.21 (2H, t), PCTBROY@OH, d),
7.52 (1 H d), 873 (1H d), 9.05 (1 H s);: MSmz TS+ 293 M+ 62 Ex
“C(H- -N- -CQ(Me)- -C(H)- Bis HO salt: ¥H 49 (CD30D, 400 MHz) 2.57 (3H,
s), 2.66 (3H, s), 3.02 (6H, s), 4.64 (2H s), 7.08 SMe (1 H, s), 7.31 (1
H d), 7.4%olufiond Thi resitir®y mixitke whs enBactba WithsEtQA0 (¥p+50 B BRATEE H) - - N-

(404 e e Sy Bl S

(1 H d
beT) | o) odyMed 4 nil) Etfefed Hmv%aﬁ%aﬁ’ﬂ? BtiRg3/ BARAHS bis

hydrochloride salt, and st|rr|ng was continued at room temperature for 1 h. The

5 mixture was then evaporated to dryness and the gummy residue stirred in diethyl
ether for 30 min. The resulting off-white solid was collected by filtration (220 mg,
60%); Bis HCI salt 8, (CDsOD, 400 MHz) 3.06 (6H, s), 3.35 (2H, m), 3.47 (2H,
m), 4.72 (2H, s), 7.00 (1H, d), 7.23 (1H, s), 7.31 (1H, d), 7.40 (1H, d), 8.65 (1H,
d), 9.11 (1H, s); MS m/z (TS*) 287 (MH").

10

EXAMPLES 59-93
The following compounds of formula Ih, i.e. compounds of general formula |

where R' and R? are methyl were prepared from the appropriate secondary or
primary amines indicated, using methods analogous to Example 58. When

15  primary amines were used as starting materials three equivalents of
formaldehyde and four equivalents of sodium triacetoxyborohydride were used.

L
M/
d

U

()

Ex |(Prec |L M Q U Data

amine
:




OZ WY 64 Ex 4 -C(H- -C(H- -N -C(H- Bis HJ salt: SH (CD30D, 400

MHz) 2.47 (3H, s), 3.00 (6H, s), 4.70 (2H, s), SMe 7.23 (2H, d), 7.40

(2H, d), WODZogabaH, d), 8.28 (1 H s), 8.60 (1 H, d); NSPONABIFBIL75 M+
65 Ex -C(H - -N- -C(H- -C(H)- Bis HC sgét: SH 21 (CD3OD, 400 MHz) 3.04
(6H, s), 3.37 (2H m, 3.45 (2H, s m, 4768 (2H, s), 7.10 (1 H d), 7.26
(2H, m, 738 (1 H dy 874 (1 H d)y,9 05 H-—s)—M mz ES+ 287 MH+
66 Ex 6 - B -] 2B HL -N|Mo(H) - |8's HGVU salf: \SH (cD8B8ta 400 Miz) 2| 44
(3H, s), 2197 F'{6H s), [4.59 (2K, s), | storg (2H M, 7.44 (1 H t),
7.90 (1 H|d),| 833 (1H s), 8/56 (1|H d); TS+ 293 M 67 Ek 3
-C(H- -C(H- N -|c(H)- [Bis HC [salt: [8H (d6 300 MHz) 2.26 (3H,
s), 2.52 Mg o 4—

T

S T Ty AL IS R DX B ST{ Bl 48 salt: on
22 (CDCls, 400 MHz)
2.27 (6H, s), 2.44

cl (3H, s), 3.55 (2H, s),
SMe 6.60 (1H, d), 6.96
(1H, d), 7.08 (1H, s),
7.19 (1H, d), 8.34
(1H, d), 8.53 (1H, s);
MS m/z (TS") 309,
311 (MH
60 | Ex -C(H)- | -N- -C(Me)- | -C(H)- Bis HCl salt: oy
48 (CD50OD, 400 MHz)
2.61 (3H, s), 2.98

o |(6H, s),3.17 (2H, m),
S\) 4.41 (2H, m), 4.60

(2H, ), 6.81 (2H,

s+d), 7.08 (1H, s),
7.20 (1H, d), 8.85
(1H, s); MS m/z
(ES™) 317 (MH")

61 |Ex |-C(H)- |-N- “C(H)- | -C(H)- Bis HCl salt: 5y
20 (CDOD, 400 MHz)
2.48 (3H, s), 3.00

F (6H, s), 4.67 (2H, s),
Sne 7.21 (2H, 1), 7.32
(1H, d), 7.52 (1H, d),
8.73 (1H, d), 9.05
(1H, s); MS m/z
(TS*) 293 (MH*Y)

62 |Ex |[-C(H)- |-N- -C(Me)- | -C(H)- Bis HCI salt: 3y
49 (CD;sOD, 400 MHz)

KN

2.57 (3H, s), 2.66
(3H, s), 3.02 (6H, s),
4.64 (2H, s), 7.08
SMe (1H, s), 7.31 (1H, d),
7.47 (1H, d), 8.93
(1H, 8); MS m/z
(ES") 289 (MH")
63 | Ex -C(H)- | -N- -C(H)- | -C(H)- Bis HClI salt: 8y (ds-
23 DMSO, 400 MHz)
2.78 (6H, s), 8.19

0 (2H, m), 4.37 (2H,
\) m), 4.46 (2H, s),
6.83 (1H, d), 6.92
(1H, s), 7.02 (1H, d),
7.21 (1H, d), 8.63
(1H, d), 9.02 (1H, s)




(2H, M, 7.27 (1 H d), 7.96 (1 H d), 819 (1 H s), 850 (1 H d); M
mz (TS-) 288 M# 68 Ex -CQ(H - -N- -O(Me)- -C(H)- Bis HC salt: 8H (d6- 52
DVSO, 400WbH2)83613 2. 58 (3H, s), 2.77 (6H, s), 3.18 (2H, nPCT/IBE2/MORA (2H,

m, 4.44 (2H, s), 6.94 (2H, m, 7.02 (}.H s), 7.18 (1 H d), 8.96 (1 H,
s), 11.28 (1 H, brs); M5 nfz TS+ 317 WD 02/ 083643 PCT/ | B02/ 01032 47
ExPrecLMOU Data amine QZ WY 69 Ex 5 -N -C(H) - _-C(H - -C(H) i s

HO salt: [ |(eendd 400 MHz) J.Q4 (38 s)| R.00 (6HDa8 464 (2H,[s),

sMe 7.07 (RH, 03, 34 (BH, M, |7.46 (1 H, ~%.41 (1 H m; M5 mg ES+
275M—|+70EXZCHCHNdHB|s HQl salt: 8H (d O, [400 MHz)
2.73(6H,s)| 3. 15 s (RH m}| 4.30 (]2H, 4f m, |4/40\(2H |d), 6.83 (2H 1,

6. 98 64 |Ex4 |CH): |[C(H- |~ [-CH): Bis HCI salt: on
(CD30OD, 400 MHz)
2.47 (3H, s), 3.00
(6H, s), 4.70 (2H, s),
7.23 (2H, d), 7.40
(2H, d), 8.17 (1H, d),
8.28 (1H, s), 8.60
(1H, d); MS m/z
ES") 275 (MH")
Bis HClI salt: &4
(CD30D, 400 MHz)
3.04 (6H, s), 3.37
(2H, m), 3.45 (2H,
m), 4.68 (2H, s),
7.10 (1H, d), 7.26
(2H, m), 7.38 (1H,
d), 8.74 (1H, d), 9.05
(1H, s); MS m/z
(ES") 287 (MH")
Bis HCl salt: 84
(CD30D, 400 MHz)
2.44 (3H, s), 2.97
(6H, s), 4.59 (2H, s),
SMe 7.07 (2H, m), 7.44
(1H, t), 7.90 (1H, d),
8.33 (1H, s), 8.56
(1H, d); MS m/z
(TS*) 293 (MHH
Bis HCl salt: 84 (de-
DMSO, 300 MHz)
2.26 (3H, s), 2.52
ve | (8H, obs), 2.80 (6H,
s), 4.23 (2H, s), 7.06
(2H, m), 7.27 (1H,
d), 7.96 (1H, d), 8.19
(1H, s), 8.50 (1H, d);
MS m/z(TS") 288
(MH")
68 | Ex -C(H)- | -N- -C(Me)- | -C(H)- Bis HCI salt: 84 (ds-
52 DMSO, 400 MHz)
2.58 (3H, s), 2.77
(6H, s), 3.18 (2H, m),
4.34 (2H, m), 4.44
(2H, s), 6.94 (2H, m),
7.02 (1H, s), 7.18
(1H, d), 8.96 (1H, s),
11.28 (1H, brs); MS
m/z(TS") 817 (MH")

N

)

SMe

65 |Ex |-C(H)- | -N- -C(H)- | -C(H)-
21

c@_,

66 | Ex6 |-C(H)- | -C(H)- -N- -C(H)-

e

67 |Ex3 |-C(H)- | -C(H)- |N- |[-CH)-

o

SMe

G




(1 H s), 7291 (1L H d), 811 (1 H s), 843 (1 H d), 11.07 (1L H brs);
MS mz (TS+) 303 M+ 71 Ex -C(H - -N- -C(H - -C(H)- Bis HO salt: 8H 24

(CD30D, 400 obMe3ed3 2. 58 (3H, s), 3.01 CF3 (6H, s), 4.69 (PHIIB)y018¥E 7.26
(1 H d), 7.60 (LH d), 7.70 (2H M, ,8.72 (I'H d), 9.05(1H s); M
mz TS+ 343 M 72 Ex -C(H)- -N- -C(Me)-'-C(H)- Bis HCOl salt: 8H (d6- 51
DVSO, 400 Mdz) -2 26 (3H s} 2 48 Mo {(3H— s}« 2. 57 {3H_s}—sM—2-86 (6H,
s), 4.47 (BK ;,j,eeLgs My ), 1Q7. 202K, 7.33 (Pa% ny, 8.97 (L H,
sy, 11.20](1 H "bs): |vs mz TSH 303 NH+ 73 DN - H)-
Bis HO salt: BH (db- DVBO, 400 Mz) 2. 58 (3 CF (6H, s), 4|46
(L H m, |SMels 7.47 (1 H d), 7.62 (1 H s) d), 7.95 (1|H,

d), 8.33 U‘Gé_i’ Efs Bt (1_C’r('[,_|)_d), -C%ﬁ)—IQCgl:B-ﬂ”’ 3 : S iﬁ%@_{ﬁg&ﬁ% T099] M+

Y

N
)'I
\I
N
3
—

(CD4OD, 400 MHz)
2.44 (3H, s), 3.00
(6H, s), 4.64 (2H, s),
7.07 (2H, d), 7.34
(3H, m), 7.46 (1H,
m), 8.41 (1H, m); MS
m/z (ES*) 275 (MH")
70 |Ex2 |CH CH N CH Bis HCl salt: 8y (ds-
DMSO, 400 MHz)
2.73 (6H, s), 3.15

5 (2H, m), 4.30 (2H,
o |m), 4.40 (2H, d),
6.83 (2H, m), 6.98
(1H, s), 7.91 (1H, d),
8.11 (1H, ), 8.43
(1H, d), 11.07 (1H,
brs); MS m/z (TS")
303 (MHY)

71 |Ex |-C(H)- |-N- -C(H)- [-C(H)- Bis HCI salt:
24 (CD5OD, 400 MHz)

2.58 (3H, s), 3.01

CFy (6H, s), 4.69 (2H, s),
SMe 7.26 (1H, d), 7.60
(1H, d), 7.70 (2H,
m), 8.72 (1H, d),
9.05 (1H, s); MS m/z
(TS*) 343 (MH")
Bis HCl salt: 64 (dg-
DMSO, 400 MHz)
2.26 (3H, s), 2.49
Me |(BH,s),2.57 (3H, s),
2.80 (6H, s), 4.47
(2H, s), 6.98 (1H, s),
7.21 (2H, m), 7.33
(1H, m), 8.97 (1H, s),
11.20 (1H, bs); MS
m/z (TS") 303 (MH")
Bis HCl salt: 64 (de-
DMSO, 400 MHz)
2.58 (3H, s), 2.82
CF (GH, S), 4.46 (1 H, m),
7.47 (1H, d), 7.62
(1H, s), 7.65 (1H, d),
7.95 (1H, d), 8.33
(1H, s), 8.56 (1H, d),
11.10 (1H, brs);
HRMS m/z 343.1099
(MH")

72 {Ex -C(H)- | -N- -C(Me)- | -C(H)-
51

-

SMe

73 |Ex7 |-C(H)- |-C(H)- |-N- |-C(H)-

-

SMe




WD 02/ 083643 PCT/ | B02/ 01032 48 Ex Prec L MQ U Data amine Oz w 74 Ex 8
“O(H- -C(H- -N -C(H- Bis HJ salt: 8H (CD30D, 400 MHz) 2.32 (3H, s),
2. 49 cSM8H,02833648. 07 (6H, s), 4.80 (2H, s), 7.00 Me (1PEIIH@102. 24 (1
H d), 7.31 (1 H d), 830 (1 H s), 8H§f81 (1 H d, 866 (1LH d; MSmz
TS+ 289 MH+ 75 Ex -C(H) - -N- -C(H)- Bis HCl salt: 8H 29 (CD30D, 400

Al\f/Héz) (2.29 E);D,H,%s), 2.50 M oM ('1@ s\ }LIJB 03 (6H _s) BMQ 3.87 (3H—s),
. 2H, ,| B8l (1 H|{M), 6. (1 S . 30 1 a 7.72 (1 H} d),
9.09 (1 H/[{s);|¥8 z 34’_-‘2319 VHH 76E C%H) ( rl 83 -C(H) - (Bis —ICI)
salt: OH 28 (CD3OD,| 400 ) 2.23 (3H[} s), 3. (6-| s) 3.19 (2H, |m,
4.39 (2H, M, K4.64 | (2H, |s), 6.69 (1 H, s), s), 7.25 (1 H, {d),
8.69 (1 H,[d), -z -

74 Bis HCl salt: oy

(CDs0D, 400 MHz)
2.32 (3H, s), 2.49
(8H, s), 3.07 (6H, s),
4.80 (2H, s), 7.00
(1H, dd), 7.24 (1H,
d), 7.31 (1H, d), 8.30
(1H, s), 8.31 (1H, d),
8.66 (1H, d); MS m/z
(TS") 289 (MH")

Bis HCl salt: oy
(CD;0D, 400 MHz)
2.29 (3H, s), 2.50

Md (3H, s), 3.03 (6H, s),
3.87 (3H, s), 4.70
(2H, s), 6.88 (1H, s),
6.99 (1H, s), 7.30
(1H, d), 7.72 (1H, d),
9.09 (1H, s); MS m/z
(ES*) 319 (MH"

B\(1 H
76 |Ex | -C(H)- | N- C(H)- [-C(H)- Bis HClI salt: 8,
28 (CD5OD, 400 MHz)
2,23 (3H, s), 3.00

(6H, s), 3.19 (2H, m),

s\j 4,39 (2H, m), 4.64
(2H, s), 6.69 (1H, s),

6.76 (1H, s), 7.25

(1H, d), 8.69 (1H, d),
8.97 (1H, s); MS m/z

75 |Ex | -C(H)- | -N- -C(H)- |-C{H)-
29

Q O7 (1 K o) - N 7
Ex8 |-C(H)- [-CHy- ~|-N-" |-C(H)- f

317 (MH)
77 |Ex | -C(H)- |-C(H)- |-N-  |-C(H)- Bis HCl salt: 5y
34 (CD5OD, 400 MHz)

2.39 (3H, s), 3.02
one | (BH, ), 3.86 (3H, 5),
471 (2H, s), 6.86
(1H, dd), 6.97 (1H,
d), 7.29 (1H, d), 8.13
(1H, d), 8.30 (1H, s),
8.59 (1H, d); MS m/z
(TS") 805 (MH")




317 M+ 77 Ex -C(H) - -C(H)- -C(H)- Bis HCO salt: OH 34 (CD30D, 400 Miz)
2.39 (3H, s), 3.02 Ow (6H, s), 3.86 (3H, s), sMe 4.71 (2H, s), 6.86 (1
H dd), 6wen20deks d), 7.29 (1 H d), 8.13 (1 H d), 8. BOT(BoM10%), 8.59
(1 H d: MSnz TS+ 305 M+ WO 02/ 083 Gﬁ% PCT/IBOZ/01032 49 Ex Prec L MQ
UData amine OZ WY 78 Ex -C(H- -N - Bis HO salt: 8H (D6-
30 DVSO, 400 NHz) 2 79 ( S 6

(2H, s). .@o-%z;é% l(2H,\3n°/|,

16 s fzy, A e ) 49
(1H,Ud), \18 (1 H)Dga 866(1HLd)
9.10 (1 H [s): z 30 Ex -Q(H - AN s L) - |-C(H)- Bis HO $alt:
8H 31 (CDGCD. 'H00 Nrz) 1| 26 t), 2. : $), 2.77 (2H, q)| Et
3.06 (6H, 4.73 | (2H, 5) (1 H| d), [%/29\(2H [m, 7.38 (1 H ),

8.73 (1 H Ex | -C(H)- | N- -C(H)- | -C(H)- Bis HCl salt: & (De-
30 DMSO, 400 MHz)
2.79 (6H, s), 3.16

s (2H, m), 4.33 (2H,

m), 4.49 (2H, s),

O\) 6.90-7.00 (2H, m),
7.02 (1H, d), 7.18
(1H, d), 8.66 (1H, d),
9.10 (1H, s); MS m/z
303 (MH")

79 |Ex |-C(H)- | N- C(H)- | -C(H)- Bis HCl salt: &
31 (CD5OD, 400 MHz)
1.26 (3H, 1), 2.49

\l\_/
QO
I\bﬂ.lo |

p—

b
L.

&

sme | (BH, 8),2.77 (2H, a),
3.06 (6H, s), 4.73
(2H, s), 7.08 (1H, d),
7.29 (2H, m), 7.38
(1H, d), 8.73 (1H, d),
9.09 (1H, s); MS m/z
(TS") 303 (MH")

80 |Ex |-C(H)- | N- C{H)- | -C(H)- Bis HCI salt: 34
32 (CD50D, 300 MHz)
1.27 (3H, 1), 2.55
Et

(3H, s), 2.80 (2H, q),
3.07 (6H, s), 4.74
(2H, s), 7.20-7.31
(3H, m), 8.75 (1H,
d), 9.10 (1H, s); MS
m/z (ES") 303 (MH")

81 |Ex -C(H)- | -N- -C(H)- | -C(H)- Bis HCI salt: oy
27 (CD3;0D, 300 MHz)
3.09 (6H, s), 4.33
(4H, s), 4.75 (2H, s),
S

7.25 (1H, dd), 7.32
(1H, d), 7.37 (1H, d),
7.53 (1H, d), 8.78
(1H, d), 9.13 (1H, s);
MS m/z(TS") 287
(MH")

82 |Ex |-C(H)- |N- -C(H)- | -C(H)- Bis HCl salt: 54
33 (CDsOD, 400 MHz)
2.48 (3H, s), 3.03

sme | (BH, 8),4.70 (2H, s),
7.13 (1H, d), 7.30
(1H, d), 7.40 (1H, s),
7.46 (1H, d), 8.76
(1H, d), 9.10 (1H, s);
MS m/z (ES") 309
(MH")




9.09 (1 H,
sal t:

(1 H s);

8H 27 (CD3OD, 300 M)

732

¥ .

(1 H dd),
9.13 (1 H,
HCl sal t:
(2H, s),
(1 H d),

7

50 Ex Preci?

s);

MS mz
8H 32 (CD30D, 300 M)
SMe 3. 07 WOH2/083643 4. 74

(1

(

] d\

1.2

2H, s),

7’31/

7 (3H,

7.20-7.
M5 niz ES+ 303 M+ 81 Ex -
3.09 (6H, s)

0
4. 33

t),

31 (

(4

- N-

TS+ 303 MH+ 80 Ex - C(H)-
2. 55 Et (3H,

3H, m,

4H s),

8. 75 PCT/IBY2/01092,

4.75 (2H, s),

s),

O(H) -
2.80 (2H,
C(H - Bis HC
S 7.

9.
sal t:

Bi s HC

q) )
10

25

BH

3

13
D. 10

“FPr

3 (CD
1 H,
(1 H

T,

,ﬁ?f@ it z ('ﬂévI

3OD, 4
d),
s);

7.

+) 287
00 MHz)
30 (1 H
MS m z

8
2.48
, d),
(ES-)

\

é’Ex ;
(3H,
7.40 (
309

S

N

’)D&t% 78 \_L rl,

Ve ( 6H, S) 4 7
7.46 (1 H, d).
83643 PCT/ |1 B02/

—U

B

S
)
3. 76
D1032

M

BU
42

A)-

(AR

-N-

-C(H)-

Bis HCl salt: &y
(CD30D, 400 MHz)
3.05 (6H, s), 3.32
(2H, 1), 3.45 (2H, 1),
4.75 (2H, s), 6.95
(1H, d), 7.19 (1H, s),
7.36 (1H, d), 8.25
(1H, d), 8.35 (1H,
br), 8.65 (1H, br);
MS m/z (ES*) 287
(MH")

84

Ex
43

-C(H)-

_C(H)_

-C(H)-

SMe

Bis HClI salt:
S1(CD30D, 300
MHz) 1.26 (3H, 1),
2.53 (3H, s), 2.79
(2H, q), 3.08 (6H, s),
4.80 (2H, s), 7.21
(2H, m), 7.43 (1H,
d), 8.28 (1H, d), 8.35
(1H, s), 8.66 (1H, d);
MS m/z(TS*) 303
(MH")

85

Ex
44

-C(H)-

-C(H)_

Bis HCl salt:
S1(CD30D, 300
MHz) 3.04 (6H, s),
4,29 (4H, s), 4.71
(2H, s), 7.18 (1H,
dd), 7.24 (1H, d),
7.44 (1H, d), 8.07
(1H, d), 8.30 (1H, s),
8.60 (1H, d); MS m/z
(TS") 287 (MHY)

86

Ex
45

-C(H)-

-C(H)-

-C(H)-

SEt

Bis HCI salt:
d1(CD;0D, 300
MHz) 1.27 (3H, 1),
2.96 (2H, q), 3.01
(6H, s), 4.70 (2H, s),
7.23 (2H, d), 7.45
(2H, d), 8.13 (1H, d),
8.30 (1H, s), 8.60
(1H, d); MS m/z

(TS*) 289 (MH")




OZ W83 Ex -G(H- -C(H- -N
3.05 (6H, s), 3.32 (2H t), 3.
7.19 (1 Hyo9)p/0836¥3 36 (1 H, d),
br): MS nmz (ES+) 287 M+ 84
8H( CD30D, 300

H- Bis HG salt:
(2H, t), S 4.75 (2H,
.25 (1 H d),

, Et 2.53 (3

8.35 (1 H,
“O(H-51CH - N -

s), 6.95 (1 H,

Bis HCl sal

H)_

2.79 sMe (2H, q),

H s),
A3 (ixH;

303 N
VHz) 3.
1H d
MS iz TS

(6H, ), #=86 -
(1H s), BEE6|L

-C(H - Bis|HC
4.71 (2H,
d), 8.30 (

AT
(q'S+)
300

7.24 (
d);

4y

- O(H) - N

), 4.29 (4H, s
1 H d), 8.07 (
86 Ex -C(H)- -

SH 42 (CD30D, 400 Mz)

d),

POM)IBONI6R (1 H,

t: 43
3.08
. 35

1H,
H) -

-N- - C(H) - -N- [-C(H)-

SMe

Bis HCl salt:
S1(CD30D, 400
MHz) 2.50 (3H, s),
3.01 (6H, s), 4.72
(2H, s), 7.30 (1H,
dd), 7.40 (1H, d),
7.45 (1H, d), 8.07
(1H, d), 8.39 (1H,
br), 8.63 (1H, br);
Elemental analysis
calculated for
CisH17CIN,OS.2HCI
:C, 45.27, H, 5.27, N,
7.04. Found: C,
45.54, H, 5.36, N,
6.67

Ex
47

88 C(H)- | -C(H)-

SMe
Cl

Bis HCl salt:
ou(CDs0D, 400
MHz) 2.44 (3H, s),
2.99 (6H, s), 4.62
(2H, s), 6.96 (1H,
dd), 7.19 (1H, s),
7.46 (1H, d), 7.92
(1H, d), 8.30 (1H, s),
8.54 (1H, d); MS m/z
(ES™) 309 (MH")

89 | Ex -C(Me)-

53

CH) -C{H)

SMe
Me

Bis HCI salt: d4
(CD30D, 400 MHz)
2.35 (3H, s), 2.49
(3H, s), 2.66 (3H, s),
3.04 (6H, s), 4.66
(2H, s), 7.01 (1H,
dd), 7.10 (1H, s),
7.24 (1H, d), 7.35
(1H, d), 8.94 (1H, s);
MS m/z (ES’) 373
(M+2HCI-H")

90 |Ex -C(Me)-

55

-C(H)- “C(H)-

SMe
Cl

Bis HCl salt: &y
(CD30D, 400 MHz)
2.47 (3H, s), 2.63
(3H, s), 3.02 (6H, s),
4.61 (2H, s), 7.07
(1H, d), 7.13 (1H, s),
7.33 (1H, s), 7.55
(1H, d), 8.88 (1H, s);
MS m/z (ES™) 323
(MH")




45 SH(CD30D, 300 MHz) 1.27 (3H, t), 2.96 (2H, q), 3.01 set (6H, s), 4.70
(2H, s), 7.23 (2H, d), 7.45 (2H, d), 8.13 (1 H d), 8.30 (1 H s), 8.60
(1 H, d);wbB28343 TS+ 289 M+ WO 02/ 083643 PCT/ | B02/ 01032 PCFaB@w1m322ec L M Q
UData amne OZ W87 Ex -C(H)- -C(H)-52-N- -C(H- Bis HCl salt: 46

8H( CD30D, 400 M—lz) 2 50 (3H, s), ci 01 (6H s), 4.72 SMe (2H s) 7. 30

(1 H, dd\ 40— H €l N ) H; ), 867 H 839 br),
8.63 (1 H, EB(r)Z},?,?,gI ment dM anal y<;|b; calcul at ed 1@%70 NZOS 2HCI : C,
45.27, H, |5.27, N, | 7.04)] Found: |C, 4b. 54, 7 6.67 88 Ex -Q(H)-
.N| -C(H- Bis HO| salt: |47 8H cD30O 2.44 (3H, s),
2 99 (6H, |s), |4.62
91 |Ex -C(H)- | -C(H)- -C(H)- | -N- Bis HCl salt: oy

56 (CD30D, 400 MHz)
2.49 (3H, s), 2.98
(6H, s), 4.50 (2H, s),
7.15(2H, d), 7.20
SMe (1H, dd), 7.36 (2H,
d), 8.00 (1H, d), 8.19
(1H, d); MS m/z
(TS") 275 (MH")

92 |Ex -C(H)- | -C(H)- -C(H)- | -N- Bis HCl salt: 8y

57 (CDs0OD, 400 MHz)
2.34 (3H, s), 2.47
(3H, s), 2.98 (6H, s),
4.50 (2H, s), 7.04
SMe (2H, m), 7.20 (1H,
dd), 7.29 (1H, d),
8.01 (1H, d), 8.18
(1H, d); MS m/z
(TS") 289 (MH")

93 | Ex -C(H)- | -N*(-O")- | -C(H)- | -C(H)- Bis HCl salt: &y
102 (CD;OD, 300 MHz)
2.52 (3H, s), 3.05
(6H, s), 4.67 (2H, s),
7.20 (1H, d), 7.33
SMe (2H, d), 7.47 (2H, d),
8.77 (1H, d), 9.20
(1H, brs); MS m/z
(TSH 291 (MH)

(oe]

Me

EXAMPLE 94
N-({4-[3-Methoxy-4-(methylsulfanyl)phenoxy]-3-pyridinyl}methyl)-N, N-

~ NMe,
L

OMe
SMe

dimethylamine

The product from Preparation 28 (527 mg, 1.91 mmol) was dissolved in CH2Cl»
(10 mL) and treated with triethylamine (0.4 mL, 2.87 mmol), acetic acid (164 uL,
2.87 mmol) and dimethylamine hydrochloride (234 mg, 2.87 mmol). The resulting
mixture was stirred at room temperature for 30 min before the addition of sodium



ct (2H, s),
8.30 (1 H,

s), 2.66 (3

6.96 (1 H dd), 7.19 (1 H s), 7.46 (1 H d), 7.92 (1 H d),
H s), 854 (1H d; Msmz ES+ 309 Mt 89 Ex -C(H- -N- -C(Me)-
-C(H) - Biwol@bswsadt: 8H 53 (CD3OD, 400 MHz) 2.35 (3H, s)pPCIOB@01BNE (3H,

H s), Me 3.04 (6H, s), 4.66 {2H s), 7.01 (1 H dd), 7.10
4 (1'H d), 7.35 (1 H d), 894 (1 H s);: M nmz (ES-) 373

Wisqstaybolohygride O 5ig. 257 mime apgie spiution Vs Biy ot £5t 1

; .
Lot b g Bl B sttt

(1

VS

anine O Z ¥YoNtion abxl exBatied witli BGM-(B0H) 0 mLY- Tt somblinehprgarstayers WHisoD,

H s), 7.2
M2HC - H+ 9
MHz) 2 47
(1 H,
m z (ES+) 3
400 MHz)
5
10
15

dried (MgS0,) and evaporated to an orange oil. Purification by flash
chromatography [SiOz; DCM/ MeOH/ 880 NHa (95:5:0.5)] gave the title
compound as a yellow oil. The hydrochloride salt was formed by dissolution in
DCM, treatment with excess ethereal HCI and evaporation. The resulting solid
was azeotroped twice with DCM to afforded the desired title compound bis
hydrochloride salt as a cream solid (56 mg, 77%); Bis HCl salt: 84 (CD30OD, 400
MHz) 2.45 (3H, s), 3.08 (6H, s), 3.90 (3H, s), 4.72 (2H, s), 6.97 (1H, d), 7.08 (1H,
s), 7.32 (1H, d), 7.35 (1H, d), 8.75 (1H, d), 9.08 (1H, s); MS m/z (TS") 805 (MH).

EXAMPLES 95-99

The following compounds of formula Ii, i.e. compounds of general formula |
where L, Q and U are -C(H)-, M is -N-, and R' and R? are methyl, were prepared
by the method described for Example 94 starting from the appropriate aldehyde,

as indicated.
Me2
N
Al
X 0
Z
w Y
(1
Ex | Prec Data
aldehyde
:
w Y
95 |Prep.19 Bis HClI salt: 5, (CD;OD, 400 MHz) 1.50 (6H, s), 3.06

(6H, s), 4.74 (2H, 5), 7.30 (1H, d), 7.62 (2H, d), 7.94
(2H, d), 8.76 (1H, d), 9.10 (1H, s); MS m/z (TS") 297
(MH")

CF,




2.49 (3H, s), 2.98 (6H s), 4.50 (2H, s), 7.15 (2H, d), 7.20 SMe (1 H,

dd), 7.36 (2H, d), 8.00 (1 H, d), 8.19 (1 H, d); MS nmz TS+ 275 M+ 92
Ex -C(I—l)-wo@(er&smsC(H)- -N- Bis HCl salt: bH 57 (CD30D, 4®OTNBI)0102 34 (3H,
s), 2.47 Me (3H, s), 2.98 (6H, s), 4.50642H, s), 7.04 SMe (2H, m, 7.20
(1H dd), 7.29 (1 H d), 801 (1H d), 818 (1H d); Msmz TS+ 289

MH 93 Ex - G- F;r\g O —=CtH= D&fﬂ =B s HCI—sal t— 8 102 {CD30D, B00
MHz) 2.52 , eh? Q5 s 67 (2H, s), 7.20 (1 H d), 7.33 Swe
(2H, d), 7./47 ( q 1M d), 9.20 (1 H brs); MSmz TS+ 201 M
EXAMPLE 94
N-({4-f3- Mgt hoxy- 4- (netihyl sW fanyl) phenoxyl - 3- pyridi nyl } met hyl ) - N, N-
di met hyl anilne Nve2  OVE W5 sie The product from Preparation—28 {527 ny
1.91 mol) @8 [dreBRAVdd ih CHoCl Freq asen (Gials14097) 284 BH, 5188 afi ne
(0.4 nm_, 2.187 nmol ), adetiws.acid {2%@)4_6622“‘37‘3 B 2 rﬁiﬁ?ﬁﬁ"ﬁ)ﬂ e
hydr ochl orilde (234 ny, mel 1HB, -84 (1Hi igMS Mm/z(TS") 313 (MH')
OCF,
97 |Prep.25 Bis HCl salt: 84 (CDsOD, 300 MHz) 2.55 (3H, s), 3.07
(6H, s), 4.74 (2H, s), 7.28 (1H, d), 7.36 (2H, d), 7.48
(2H, d), 8.77 (1H, d), 9.06 (1H, s); MS m/z (TS") 275
(MH?)
SMe
98 | Prep. 22 Bis HCI salt: 8, (CDsOD, 300 MHz) 2.39 (3H, s), 2.55
(8H, s), 3.07 (6H, s), 4.74 (2H, s), 7.24 (3H, m), 7.42
(1H, d), 8.78 (1H, d), 9.12 (1H, 5); MS m/z (ES*) 289
Me (MH)
SMe
99 | Prep. 34 Free base: &y (CDCls, 400 MHz) 2.37 (6H, s), 3.62
(2H, s), 6.69 (1H, d), 7.38-7.50 (3H, m), 8.08 (1H, d),
8.15 (1H, d), 8.38 (1H, d), 8.61 (1H, s), 8.90 (1H, d);
N MS m/z (TS*) 280 (MH")
N A

EXAMPLE 100
N, N-Dimethyl-N-({3-[4-(trifluoromethyl)phenoxy]-2-pyrazinyl}methyl)amine

N
L™
F

N

F
F~OF

5 The product from Example 17 (110 mg, 0.41 mmol) was dissolved in formic acid
(96%, 0.46 mL, 12.3 mmol) and formaldehyde (37% aqueous, 0.34 mL, 12.3
mmol). The mixture was then heated to 80°C for 3.75 h. The cooled mixture was
diluted with 10 mL of water, solid sodium carbonate was slowly added to adjust to
pH 11 and the mixture was extracted three times with EtOAc. The combined

10  organic fractions were washed with brine, dried (MgSO,) and evaporated to a
gum. Purification by flash chromatography [SiO.; EtOAc/ pentane/ MeOH



m xture was stirred at roomtenperature for 30 mn before the addition of
sodi um WO 02/ 083643 PCT/1B02/ 01032 53 triacetoxyborohydride (608 ng, 2.87
nmol ) andwOhe/o83skut i on was left to stir for 18 h. The m PcunBoavas3basifi ed
by the addition of saturated sodi um bi cagbonate solution and extracted
with DCM (3 x 10 nL). The conbined organic |ayers were dried (MgSO4) and

oo ey SN e inecytie BibOFh Whiek wie oy GIRL THARRRonR ™
The hydr ochkgf ibyejigldtiorin DOMBAD R¥aghestolith brtedsethefddl HCEAftee rémwalh
excess ethereal "HCI and evaporation. The resulting solid was azeotro%;

twi ce with DEmplventsftheraaigrichwagebiaised estd @'@&WHHOM%SON/@%BQJ%@

salt as a cr sol . |

2.45 (3H, fe Sobgge (%'A&S?' %O‘gm‘?lf hé)(éﬁ i3 %Ozfﬁh%> E?%?'ﬁ%?lj @% ) o8
(1 H sy, )(édd(m SR/P%@@ MSm&(TS*IZ%* M#Y). 9.08 (1 H, S) M5
mz (TS}) 3 5 (VH) . The foll ow ng conmpounds of fornula Ii,

i .e. conpounds of general formul a I 15 where L, 0 and U are -C(H)-, Mis
-N-, and Rlﬁ@ﬂéﬁéi@om hyl, were prepared by the nethod descri bed for
Exanpl e 94 m t he appropriate al dehyde, as indicated. 7 Met N~
Al 0 O Z w-({-Atdtidinyheltivic4-PatimetinfisiafaygBpierbxpy¥fidide Prep. 19 Bi s HC
salt: 8H (CD33D, 400 M—E} 1.50 (6H, s), 3.06 (6H, s), 4.74 (2H, s), 7.30

(1 H d), 7.62 (2H, d), 7.94 (2Hq1 ,\®H d), 9.10 (1 H s); MBS nmiz
(TS+) 297 (M) CF3 y

SMe

10 The product from Preparation 25 (500 mg, 2.04 mmol) was dissolved in DCM (5
mL) and treated with THF (5 mL), triethylamine (0.34 mL, 2.45 mmol), azetidine
hydrochloride (229 mg, 2.45 mmol) and sodium triacetoxyborohydride (648 mg,
3.06 mmol). The mixture was then stirred for 18 h at room temperature. Sodium
hydroxide 1M was added and the mixture was extracted with EtOAc. The organic

15  extracts were dried (MgSQ,), and evaporated to a yellow oil. Purification by flash
chromatography [SiO2; DCM/ MeOH/ 880 NHj3 (93:7:1)] afforded the title
compound as a pale yellow oil which solidified on standing (275 mg, 47%); 61
(CDCls, 300 MHz) 2.10 (2H, m), 2.46 (3H, s), 3.34 (4H, 1), 3.73 (2H, d), 6.57 (1H,
d), 7.00 (2H, d), 7.28 (2H, d), 8.28 (1H, d), 8.51 (1H, s); MS m/z (TS") 287 (MH").

20
EXAMPLE 102
N-Methyl-N-({4-[4-(methyisulfanyl)phenoxy]-1-oxido-3-pyridinyl}methyi)amine

P Me

SMe



WO 02/ 083643 PCT/1B02/ 01032 54 Ex Prec Data aldehyde OZ w Y 96 Prep. 20
Free base: 5H (CDCl 3, 400 MHz) 2.34 (6H, s), 3.60 (2H, s), 6.62 (1 H, d),

7.08 (2Hwo)02/083626 (2H, d), 8.38 (1 H d), 8.57 (1 H s)PCVBBo@0Z2TS+) 313
(M+) OCF3 97 Prep. 25 Bis HCl salt: 8H £4D30D, 300 MHz) 2.55 (3H, s), 3.07
(6H, s), 4.74 (2H, s), 7.28 (1 H, d), 7.36 (2H, d), 7.48 (2H, d), 877(1

H d), 9.06 7

cal 11 o (ceBsthSapPobRoAREinG. 86 siilbh iipportfineifin il Bl
(2H, s), 7. @é}n(ﬁiépamﬂoﬂsg@ao frig, 1438 mm8l) a8d(K.0D; @D rAg13. 561mh1ao|)s)1 DMME 1 z
(ES) 289 M (M 99 Prep. 34 Free base; %]q | 3i 400 2;

(6H, s), 3.6emL) gnd thg resling (mxtHre wps heated at %@‘2? 23 F‘sﬂfeﬁaf’\{sz‘ hes a?
552 ( m;* FlimeogiSiutabyighehet GoBing 11 s itonTriPkiCo! (288 g, WErgThinél] S*)

N- Di et hy| - Wetd 3dfidd ahdithé wixtane Wagl Dazied fonyg fLthey Sadaysy fiteecholingitd ne  CN

di ssol ved .%?#BS@%%”%&@%&%%& nfignée bR disi it SR GORYAD (3796
e oot 0 QR 0l i i sopehod el e 86 or 2. 75
car bonat e wwasge@utnactedieith ﬂmtiayijaiher t2ox 100 mL). The combined organic extracts
were washed with water (5 x 100 mL), brine, dried (MgSQy), and evaporated. The
10 residue was purified by flash chromatography [SiOz; DCM/ MeOH/ 880 NH;
(95:5:0.5)] to afford the desired product which was azeotroped with DCM (2 x 300
mL), and diethyl ether (3 x 100 mL) to afford the desired protected diphenylether
as a white solid (510 mg, 57%); 8y (CDCls, 300 MHz) 1.42 (9H, s), 2.48 (3H, s),
3.94 (3H, s), 4.50 (2H, brd), 6.59 (1H, d), 6.99 (2H, d), 7.31 (2H, d), 7.99 (1H, d),
15  8.13 (1H, s); MS m/z (TS") 377 (MH").
A solution of the protected diphenylether from above (460 mg, 1.22 mmol) was
dissolved in DCM (150 mL) and the solution was cooled to 0°C. HCI gas was
bubbled through the solution uniil saturated and the reaction was then stirred at
room temperature for 1 h. The mixture was then evaporated to dryness,
20 azeotroped with DCM (2 x 200 mL) and diethy ether (2 x 100 mL) to give a white,
hygroscopic solid (380 mg, 90%); Bis HCl salt: 84 (CDsOD, 300 MHz) 2.54 (3H,
s), 2.88 (3H, s), 4.55 (2H, s), 7.20 (1H, d), 7.34 (2H, d), 7.47 (2H, d), 8.80 (1H, d),
9.15 (1H, s); MS m/z (TS*) 277 (MH").

25 EXAMPLE 103
[4-(3,4-Dichlorophenoxy)-3-pyridinyl]-N-methylmethanamine hydrochloride

N N Me
L

Cl

Cl



pH 11 and the m xture was extracted three tines with Et OAc. The conbi ned 10
organic fractions were washed with brine, dried (MgJSO4) and evaporated to a
gum Puriwpeawssm by fl ash chromat ography [ Si 02; Et OAc/ pe@ecrane/oihd&20H WO
02/ 083643 PCT/ 1 B02/01032 55 (80:20:2) akforded the title conpound, which
was converted to the hydrochloride salt by dissolution in DCIVI and

t r eat ment I terial
hae obtai neMdluSsRER 6.7BIhE s 20 sQligh il S BlorRRGH BN Rl G, [ °' @
(CDCI 3, 400 nWé)gl r{cﬁl(‘h OSth?\gag%n(r@U* at%omﬁeﬁﬁ)e(ra’ddre dhdeﬁmﬁagénﬁatﬂ d),
8.00 (1 H s mz (TS+) 298 (NMH+). EXAVPLE 101

3- (1- Azet i dic rnittanlum (M) [S@p(mmfiﬂ @3415 mle@B!@ﬁquoSheﬁoﬁd‘i’@d ‘ﬂa k L~ -

yr;sol vedl?ﬁ;’_@ﬁﬁ# @ﬂ%&{ad&&ﬁﬂ%ﬁg@% r‘%%égﬁ(g’?ngqo gl et %m ne (0.34

n, 2. 455mmelthand{6mid fitis rﬂﬁxtﬂﬂ@wathedstI(réafbv@mlgﬁt %tmbé.ulan\@lsemuoum

trlacetoxyborohydrlde 648 e was then stirred
for 18 h at Wﬁﬁo@ﬁl‘i@@‘é‘é'b{%?@d‘%ﬂ@%m3 ﬁ@dﬂo&ﬁﬂ@dg‘ q\ﬂ‘%ﬁ@maam carinugd for
m xt ure was o t t

(MS™), an Wé%f%‘%@‘?ﬁ’ed t@%P%q ng-?/vr% ﬁ%ﬂgﬂlreﬁgﬁgg&% Emém ﬁ?],\@rg ﬁrc%ﬂn%ﬂaly >

chromat ogr apily) 4ridl W2terQ@EImME Ghé pBiBPad\eldjustst i 10.D vaifif satueaied laguebus e

Eﬁ”p?% 5 NiuB e stifen anpinany 1t b3fhse elpclyg Wb FCA e EIOABlay e )
6. 5§§)§ 1 % SG%QUI%FM—H( gb‘dltﬂh%lx%\dl%%ts( 3ﬁhe%ategla?y%r %d"ﬂne %mb@nédl (1 H
4 (net hyl sulorgamyit Jarees emabwddmtmbmw|dr|aww;thﬂaaﬁg4amdr@ncamrat@dl ian Me
Ve S Wb 02/ ?/83%33?0 E.IC’I:TO/III %0‘%8010812 CDCls, 400 MHz) 2.51 (3H, s), 3.85 (2H, s), 7.01
(2H, m), 7.25 (1H, m), 7.44 (1H, dd), 7.72 (1H, d), 8.04 (1H, dd); MS m/z 283,
285 (MH").
15  The oil was dissolved in anhydrous EtOAc and treated with 1 M HCl in EtzO (1.2
mL) and then was stirred at room temperature, the resulting solid (0.188 g) was
filtered and washed with Et,O and dried under vacuum, m.p. 198-203 °C;
Elemental analysis for C43H:2CIoN.OeHCI calculated: C, 48.85, H, 4.10, N, 8.76.
Found: C, 48.97, H, 4.02, N, 8.60.
20
EXAMPLE 104
[2-(3,4-Dichlorophenoxy)-3-quinolinyl]-N-methylmethanamine

cl
Cl

The title compound was prepared from the product from Preparation 67 by the
25 method of example 103. HCI salt: m.p. 224-226°C; Elemental analysis for

C17H14ClaN2O.HCI0.25H,0 calculated: C, 54.57, H, 4.18, N, 7.49; Found C,

54.70, H, 4.29, N 7.56; &y (de-DMSO, 400 MHz) 2.66 (3H, 1), 4.37 (2H, 1), 7.42



56 4-(Methyl sul fanyl) phenol (400 ng, 2.86 nmmol) was conbined with the
product from Preparation 3 (650 ng, 2.39 mmol) and K2CO3 (500 ng, 3.58
nmol ) i n Db2/0§BW431 -) and the resulting m xture was heat egcCatiB@Gos2or 23 h.
Further batches of 4-(nethylsul fanyl)phegol (200 ng, 1.43 mmol) and K2CO3
(250 mg, 1.79 mmol) 5 were added and the m xture was heated for a further 3

days. After ol in 0 r,at \r Xt yr Lt on

et ween o edigh Ok A (baRiey 87 BRH N 7B Ho"eB (PE e e e oy er
was separ at glof(EH tHig MSURsE3d, 889 (MMYs re-extracted with diethyl ether (2
x 100 nlL). The conbi ned organic extracts were washed with water (5 x 100
m.), brine, dried (MgSO4), and evaporated. The 10 residue was purified by
flash chronﬁggﬂggggﬁdﬁ 02; DCM MeOH 880 NH3 (95:5:0.5)] to afford the

desired pro s azeotroped with DCM (2 x 300 nl), and di et hyl
et her (3s5x 12Q3AlDichivrabhenckyl-BepyhidinylBN-meihlybostbdndmiheny| et her as a
white solid (510 ng, 57%; 8H (CDCl 3, 300 MHz) 1.42 (9H, s), 2.48 (3H, s),
3.94 (3H, s), 4.50 (2H, brd), 6.59 ( ,N/é".999 (2H, d), 7.31 (2H, d),
7.99 (1 H d), 15 8.13 (1 H s); M ms\ﬂ 377 (M#). A solution of the
protected di phenyl ether from above ( 1.22 mmol) was dissolved in
DCM (150 ml -) and the solution was cooled fo OC. HCl gas was bubbl ed

t hrough the solution until saturated and reaction was then stirred at
roomtenperature for 1 h. The m xture wa en evaporated to dryness, 20
azeotroped wwth DCM (2 x 200 m -) and di etyfiyl Géther (2 x 100 nlL) to give a
white, hygroscopic solid (380 ng, 90%; Bys HCl salt: SH (CD30D, 300 MHz)
2.54 (3H, s), 2.88 (3H, s), 4.55 (2H, s), 7.20 (1 H, d), 7.34 (2H, d),
7.47 (2H, d)The3itROcanmpoundivas @eparegdifréin the prodiiainfont PEeparziion G8HN) the25

EXAMPLE 103 14-(3 4-Di chl h - 3- i di | ] - t hyl h i
hydr ochl or i deeth léégﬁﬁwgﬁgm’z é@@%;l%g‘%@%ﬁ%ﬁ@g mt R$I ani ne
0.75 nL of 2. ' ' h aAlLdryi ' ) i
thanol (. &GO bR 8B 8 ke 4 18 e TRCPOUN O de Tt
clear. Totanmi.omN,8/0] &PE:PUMSOlA(OMHz) @165 BHE s)di2D (Rbk s) HEe5 dthdes), vi a
7.19 (1H, m), 7.45 (2H, m), 8.06 (1H, s), 8.13 (1H, s), 9.87 (1H, s); MS m/z 283,

285 (MH")

EXAMPLE 106
15  [2-(4-Chlorophenoxy)-3-pyridinyl]-N,N-dimethylmethanamine hydrochloride

| \ NMe,

7
N

Cl

The product from Preparation 68 (0.43 g, 1.55 mmol) in anhydrous THF (20 mL)
was stirred under nitrogen at room temperature until clear. Borane-THF complex
(4.8 mL of a 1.0 M solution (Aldrich Chemical Co); 4.82 mmol.) was added and
20 the mixture was heated at reflux for 18 h. Additional borane-THF cofnplex (2.4
mL) was added, heating was continued another 8 h and then the mixture was
allowed to cool to room temperature overnight. After concentrating the volume to
one-half, 6.0 mL of 6N HCI was added and the reaction was heated at reflux for 2



syringe, followed by the product frompreparation 66 (0.2 g, 0.75 muol) in
5 ethanol (6 nL); this m xture was then stirred overnight. To the resulting
sol ut i on waag/osgdded sodi um borohydride (43 ng, 1.1 mol ), PEMABEX(1032 ng was
continued for an additional 2 h. The reggtion was then quenched with 6M
HCl (approximately 5 nlL) and water (15 ), the pH was adjusted to 10.0

W th sat urat ed aqueous Na2 and stirred er,, 2 bef xtragting
with Et OAc. hThlleseepling "Qfeﬁ%mﬁ ﬁ%{‘k‘“@%l‘ﬂﬂsn‘gﬁ’ i"’l‘?h%%?f ?Bﬁzﬁog\?t gts of
t he water | I bri ne,
dried with ﬁé@r&ggﬁnd con entr 3%%\%% l?b?%q%%&o@a%@ﬂ%8wm8H (coa 3,

400 MHz) 2 sddi(idhal Et)oAé;aaatmézebmb)nemn@amc(Iayersrweremaﬁuqqmm e, driad (1

\Tasdgl) ssol vé\ﬁééﬁﬁaﬁ&%%ﬁcgﬁgéﬁé tf?ﬂgét’? é’aF‘é%%%th?aM%n é«éq gn Et %g IQeZOI IrrL)
and the h?érhﬁfcgﬁ m?ﬁ)ﬁbﬁ%ﬂkh@@??é@é 408 médiH ds‘ﬁnghtg'rétﬂeﬁpéyéﬂeth)flﬁﬁ)%) was

filtere Et 20 and dried under vacuum mp
El enent al a@h—l@ls i 95k CHCI:E gryekoraredconmpiexegt free baee,%22819 Z hlS)O" N,

*2! (3, 4. b cHs TR EHOAN LRI Py LR MRS ErQand sire]

Cl The t'“@n&@r"ﬂ?blf‘ﬂ)dfﬁ%rﬁ%@rﬁwr@%f QCh'nﬁH@ereBmﬂ rahularsoliepas dilteesd,67 by
the 25 nmethod of exanple salt: mp. -226C, E errent al gnal ysi s

f or Cl7H14W332N20 With1esisER© and diipdied: Wlmte 5@10573 186 gymye. 1R9-19749; Found

S99, oyl a0, AIOIHOLE 93, o, -0 21

(2H, rT) 7. Fféuﬁa’rb 8b.457 H'5.63. N9 9&,5@(055DM504,40$))MH25922.2V (6Ms)p4B7 M5 i z
333, 335 (M#) EXAMPLE 105 5

f2-(3, 4-Di c(ﬂlmrhrbhéaaxﬁﬁ 1) p?ﬁﬁd?h&/lnﬂ% R-QR( 1y debt BdBitHn8d).N1Q8 (1H, br);
MS m/z 263, 265 (MH").

15 EXAMPLE 107
Methy! 5-[(dimethylamino)methyl]-6-[4-(trifluoromethoxy)phenoxylnicotinate

MeO,C A o
l 2

o
N @)

OCF,

(i) Preparation of {5-Bromo-2-[4-(trifluoromethoxy)phenoxy]-3-pyridiny!}-N,N-

dimethyimethanamine
20 BHsz.THF (1M soln in THF, 3.9 mL, 3.9 mmol) was added to a solution of the
bromo compound of preparation 70 (320 mg, 0.79 mmol) in THF (10 mL) and the

mixture was heated at 60°C for 1 h. The mixture was cooled to room
temperature, conc. HCI was added until pH 1 and the mixture was stirred for 5
min. The pH was adjusted to 10 with 2M NaOH and the mixture was extracted
25  with EtOAc (3 x). The combined organic extracts were washed with brine, dried
(MgSO0,) and evaporated to give a gum. Purification by column chromatography
[SiO,; Pentane/ Et,O 2:1] gave {5-bromo-2-[4-(trifluoromethoxy)phenoxy]-3-
pyridinyf}-N, N-dimethylmethanamine (205 mg) as a boron complex.



HNOC C The title conmpound was prepared fromthe product from
Preparation 65 by the nethod of Exanple 103. HCI salt; mp. 198-203C;

El emrent alwamalbgsis for CL3HL2C12N20HCI cal cul ated: C, 48P8%/1B64/0143210, N,
8.76; Found C, 48.97, H, 10 4.02, N, 8. 6?0 5H (d6 DMSO, 400 M—Iz) 2. 65 (3H,
s), 4.20 (2H, s), 7.05 (1 H, s), 719( 7.45 (2H, ,806(1H

o B o st 6o v bt Nl OB gl ?&S@MH&*%AB@ AR e
(IN M2 N Ch,gh[cgg[ﬂ_;’%@ é%ﬁéﬁﬂﬁﬁo&?ér%e%édaglaﬁﬁxrﬁ Ilﬂclﬁémﬁ’ém) in

anhydrous T stirre er nitr n at roomtenperature until
cl ear. Bor adichldibmmthahe add(dt (@0mhgod.08 mmI)M\sMEQH @s rob) wlasdfllaatatbai cal

o A ¢ 1 ondBoKs ider SR T Rikshrg 5T 0 Tor P TS SollaR iea femb et A nued
anot her § h ﬂfxa%é PEDGE vl Pl e@lwéoluﬁin' &%%a‘t&gr‘éﬁﬁ}/ f[s~,ra>62r PRAHrRIERIQL ur e

overni gh ter concentrating the volune to one- n. of 6N HCl
was added andz]ttb@weaéﬁebnamo-\m[é thmcmdm&thqw)phﬁndw} 33)W@M/-N$\3643

PCT/ 1 B02/ 01032 . 59 h. After n to 25 t

wat er and Ecimpgth Yﬁﬂﬁthaﬁﬁﬂﬁn%zg E@Us&m@&d %&Z\S\%ﬁ,&dﬂi Sﬁ

extracted vm a nghy t an r

washed wit h 1??é9df(? { Ng%%%ﬁ ﬁll I-{]gtr1r gﬂggggg%ﬁcgﬁt ?&%%%ﬂ/%U?%O a

clear oil, @98YMH")5 Chr orrat ogr aphy on sili ca gel (230-400 nesh) using a
CHCI . CHC

gradi ent syst.e gaye borane- conpl exed
free ba ull SlEnd treated with 1.7 nl

gpgratip e I3 &thy,
of 1.0 M HC'(tn'fl[]]o_@rﬁ@thégg)@hbkﬂ ﬁ,cdﬂﬁgﬁr N2 at room t enperature for 2 h. The
resulting g ere washed with fresh Et20 and dried to
a white sol iAdmbouress {§-bnomme- Zﬂ[éatrﬁmrmeMXE)p@eg@w] Sﬂyadwl}gv ALl cul at ed
N 9. 36: SHmEONReaRar e ) 1 me: BN D9 HL, Ty mb Snd dionibrafpr 502
bis(diphenylphosphino)ferrocene]palladium (Il) chloride dichloromethane adduct
15 (40 mg, 0.05 mmol) in MeOH (12 mL) was heated at 120°C under 400-600 psi
pressure of CO for 5 h. The solvent was removed in vacuo and the residue was
purified by column chromatography [SiO»; Et20] to give the product ester (90 mg)
as a colourless gum; 8y (CDCl3, 400 MHz) 2.35 (6H, s), 3.60 (2H, s), 3.92 (3H, s),
7.17 (2H, m), 7.26 (2H, m), 8.38 (1H, d), 8.66 (1H, d); MS m/z (TS*) 871 (MH").

20
EXAMPLE 108

5-[(Dimethylamino)methyl]-6-[4-(trifluoromethoxy)phenoxylnicotinamide
0

H,N | N “NMe,
e
N

0

OCF,

(i) Preparation of 5-[(dimethylamino)methyl}-6-[4-(trifluoromethoxy)phenoxyl-

25 nicotinic acid
1M LiOH (1 mL, 1 mmol) was added to a solution of Example 107 (80 mg, 0.22
mmol) in MeOH (2 mL) and the mixture was heated at 70°C for 2 h. The solvent

was removed in vacuo, the residue was suspended in water and the pH was



(2H, br), 7.22 (3H, mM, 7.46 (2H, m, 8.09 (1 H dd), 8.15 (1 H, dd), 10.48
(1 H br); M m2263,265 (MH). 15 EXAVPLE 107 Met hyl

5-[ (di metwoloansasad nmet hyl | - 6- 14- (tri fl uor onet hoxy) phenoxyl mceaBizadye MO2C
+\ N2 | NO OCF3 (l) Preparation of

{5- Brono- 2- 14- (tr|fI uor onet hoxy) phenoxyl - \’1 pyridinyl}-N N

Sed To o SoNatea e BifieM L The ipberterppats s frtcled tfaBAualPaNd £
mmol ) in TH'%IrbHQogﬂﬂ%e anfdietd dlﬁé%n}/‘é{rﬁlpgﬁﬁgfoﬂﬁgl@ﬁc?ﬁﬂ@@rﬁ&hoﬂy )Pherlhe/-

m xture was cool ed to room was added until pH 1 and
t he m xt ur e niestinit acidd@6 oy, 47"/ lchTwas plSBthhQuI fw’tft&! pusification.t h 2M NaOH
and the m xt 6 as extr nlc
extracts werb e a'!'- Py reT St ﬁB flefl6

gum Purgfi qﬁéd,t%nwecol um chr omat ogr aphy [Sl 02 Pent ane/ Et 20 2: 1] gave

5-b 2-[4=(Tritl th
Eyn (rj?ggl} wmﬁ.;mm;h%a%é.@ eno}&%@)m@a HOR3 (30 ne@ il &xnmeghand

e P e 2 4B minolf Wt Sudda e WY RoRPLED (B!, 4.36° ™).

Et 3N (200 L
di chl or o[ 1- Inpfi)Sh G C{@%‘? ﬁmfamétméoerorr@o&nml [NHL)QGOJ,WQ'MQ @.RDonMoB

di chl or onet hane addu OH (15 was heat ed at
100C under 20@s pddegand the mlﬂurmaﬁ@tlrw hat ﬂl’ﬁ@ t@mnﬁéﬁturaé@r?@hn%a in vacuo

230" 116, " iRhghG, AituR Whb aftilhetbetiaeR WABPLRAMEY BhalSHIEH (f RiL) Bl

Et20 1:
{ 5- br ono- 2- [the Crganit 'Mei%re@mmii@d (N?IgB@gyhn@epamcbrdtew ITheNigsidue was purified

di met hyl net hanam ne

3.55 (2H, 9y caump Pmaﬁﬁgragﬁmgg@zhbw/ M%%ﬁ' ﬁﬁoﬁh@% )S?f%% 1&?‘? d;S VB
m TS+) 3

5- [Z( ((ZII me% hyﬁémrﬂ%?ﬁ% I{{Eﬁp Eol&fé t?% rdlg % F%@P %tes%/pﬁsnﬁc% It|enSaO"éj 5%\
S})r(rte%el (r)rfetilanang @(Q ags | éggg (200 )Sm&ee)mH BF)pBrO&i(my'dr)FlTﬂ

bi s(di %Hényl(?hb@ﬁh?uﬂ(@(eé‘f rfﬁ))c&‘%q pHrl @dﬁtﬁq @H )d)m&)}rﬂ/%&d%gﬁgé t hane

adduct

A ._..-
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15 (40 ng, 0.05 mml) in MeCH (12 nL) was heated at 120C under 400-600 psi
pressure of CO for 5 h. The solvent was renoved in vacuo and the residue
was puriwoed/oksssx ol uim chromat ography [Si Q2; Et2Q to gi PeTihe/q@oiduct
ester (90 ng) as a colourless gum 6H ( 13, 400 MHz) 2.35 (6H, s), 3.60
(2H, s) 3 92 (3H, s), 7.17 (2H, m, 7. (2H m, 8.38 (1 H d), 8.66 (1

H, d) g + MH). 20 EXAMPLE 108

5- f(Dl met hy -6-f4-(trifluoronethoxy)phenoxyl ni coti nam de 0
H2N | NMe2 plibEpa {1 Preparation of 5-f

(di met hyl a -o0-f4-(trifluoronethoxy)phenoxyl- 25 nicotinic acid 1

M Li OH (1 n#:ChionoaiV.5-dimethythdentinamidesol uti on of Exanple 107 (80 ngy, 0.22
mmol) in MeOH (2 nL) and the m xture was heated at 70C for 2 h. The sol vent
was renoved in vacuo, the residue was suspefjded in water and the pH was WD
02/ 083643 PCT/ 1 B02/01032 61 adjusted it bMBM HCI . The resulting
precipitate was collected by filtrati ied to give crude

5-[1(di met hyl am no) methyl ] -6-[4-(trif t hoxy) phenoxy] - nicotinic acid
(36 ngy, 47% which was used withodde’further Cburi fication. (ii) Preparation

i coti net o6 NS @b e hutiey i HECCAPRI o458 (RroDt 64188 /7ol my, 0. 15

) 70 B PR sy 48 L

mg, 0.20 mmohl) amzhtreaidadesiacmadtialhewrth DMF 2 wiepstand exaldichlerise (t2e8|®6ﬂat ure
f 16 h. T 0 t bet m -
and Croci 2 688 ST o MR RES AV EFEH AT femRe GRS 2H pover ™ )

evapor at ed. wHié fige |€i?%dﬁ@1ﬁy RihbicREK bhis. TPeWBvas Want evapoiated 8h82he DCM
McOH 880 NH3 (93:7:1 hen triturated with Et20to give the desired

pr oduct 1@ 20 resjdus wgs resdisselvéd i BEIM (30 B1L). Toeciobitionogastpen addsd (6H, s),
3.62 (2H, s),. 5.66.(1 H 0 7 (2H,
M. 8.23 (19pPyse th °§8'e(“b (o);p) g?“‘gR}gﬂig?h‘?%‘ﬁe (@t (lﬁh"‘ﬁ') QB 35/B8564
PCT/ | BO2/ 01@3igring was maintained for 15 min at 0°C then 1 h at room temperature. The
reaction was diluted with water (25 mL) and extracted with DCM (3 x 25 mL). The

combined organic fractions were dried (MgSO.) and evaporated to a brown solid

15  which was sufficiently pure for use without further purification (1.11 g, 92%); n
(CDCls, 400 MHz) 2.38 (3H, s), 2.80 (3H, d), 7.01 (1H, s), 8.38 (1H, s); MS m/z
(TS" 185 (MH™).

PREPARATION 2
20 4-Chloro-6-methylnicotinamide

Me Z Cl

The title compound was prepared by the method of preparation 1 except that the
initially formed acid chloride was poured into aqueous NHs instead of aqueous
methylamine. After work up this gave the title amide (68%) as a brown solid; 8

25 (CDCls, 400 MHz) 2.57 (3H, s), 5.96 (1H, br), 6.37 (1H, br), 7.24 (1H, s), 8.92
(1H, s); MS m/z (TS*) 171, 173 (MH*).

PREPARATION 3




62 PREPARATI ONS PREPARATI ON 1 4-Chl oro-N, 6-di met hyl ni cotinam de O NN M H
Me Cl 5 6-Methyl -4-o0x0-1, 4-di hydr o- 3- pyri di necarboxylic acid [see JP
57126477;wblo2/084683 el bach, Synthesis 1988, 479] (1.0 g, 6. P6eTnRW/)1039aS

di ssol ved in DCM (32 rrL) and treated seggentially with DM (2 drops) and
oxal yl chl oride (2 86 n, 32.8 rrrml) ~The mixture was then stirred at room
tenmperature f h tark bl ue. The

sol vent s were—8vape 2> - el ved in DCM (30
m.). This solution was then added dropwi se to cool ed (00 agqueous

met hyl am ne (40% 10 nL) over Q’Ln Stirrifjg was mai ntained for 15 mn
at OCthen 1 h at roomterrperatur r ﬁ t~omwywas diluted with water
(25 m-) and extracted with DCM (3 25 m_)M The conbi ned organic
fractions were dried (MJSO4) and evapefated o a brown solid 15 which was
sufficiently pure for use without further purification (1.11 g, 92%; bH
(CDal 3, 400(|§Y@Qé}aﬁﬁn o3 lteri-puiy @%ﬁlﬁ@ﬂ-gﬂ@nﬂ}rﬁéihﬂmdihg»ggrt&rﬂﬁe( 1H s);
Ms mlz (TS+) 185 (MH+ PREPARATI ON 2 20 4 rQ- 6- netha COtI m de O
NH2 Me O #Hehloramigotinsigenvee R%@%P@@&P@G’"Pﬁﬁq ﬁe féBalation 1
except tpat | r r Fseges NH3
I nst ead é(;f g%ﬂgglu S})nttll)%é?(g%g,ne A ? (\?\:)Hg 5%%ﬁ%) wgggﬁéﬁyéyﬁ?%e am de
(68% as a (BEmL)swld rdetlﬁ,ﬂhlﬁme(lmanolzwm Wﬂzr)irru)Sﬂ% aHIded,)fpllﬁN%byl H,

br), 6.37 (1 H, br) g @ SLE >)dy % TS+) 171, 173
(VH+) . pREpAmwrd%eﬁamMQ O%igE) ecaﬁnﬁb@' ol BIXtyEe WasStESAAL rP9Mc by or o- |

- Oxi do- 3- py td Hh S P BOURET ANd SREPBUENRght in a freezer at —20°C. Sodium

borohydride was then added and the mixture was allowed to reach room

10 temperature. After 1 h the mixture set solid and was quenched cautiously by the
addition of 3M hydrochloric acid (200 mL). The mixture was then allowed to stand
for 30 min before neutralising to pH 7 with 3M NaOH solution. THF (200 mL) was
added, followed by triethylamine (2.4 mL, 16.8 mmol) and di-tert-butyl
dicarbonate (2.0 g, 9 mmol) and the resulting mixture was stirred rapidly at room

15  temperature for 1 h. The mixture was then diluted with 2M NaOH (200 mL) and
extracted with diethyl ether (3 x 200 mL). The cembined organic fractions were
washed with brine, dried (MgSQ,) and evaporated to an oily solid. The material
was purified by flash chromatography twice; initially [SiO,; DCM then 5% MeOH
in DCM], then [SiO»; EtOAc in pentane (20%)] to afford the desired compound as

20 acolourless oil (1.12 g, 77%); n (CDCls, 300 MHz) 1.42 (9H, s), 2.98 (3H, s),
4.58 (2H, s), 7.29 (1H, d), 8.40 (1H, d), 8.43 (1H, s); MS m/z (TS") 256, 258
(MH™).

(i) Preparation of tert-butyl (4-chloro-1-oxido-3-pyridinyl)methyl(methyl)-

carbamate

25  Phthalic anhydride (566 mg, 3.82 mmol) was dissolved in acetonitrile (10 mL)
and treated with urea-hydrogen peroxide complex (360 mg, 3.82 mmol) and the
suspension was stirred for 15 min. A portion of the Boc-derivative from stage (i)
(890 mg, 3.48 mmol) was added and the suspension was stirred at room
temperature for 20 h. The residue was partitioned between potassium carbonate

30 solution (100 mL) and DCM (200 mL). The organic layer was separated and the
aqueous layer was re-extracted with DCM (3 x 50 mL). The combined organic



O O)~" I "r ~N+ NOBu C M (i) Preparation of tert-butyl

(4-chl oro-3-pyridinyl)nethyl (nmethyl)carbamate. 4-Chl oroni coti nal dehyde

[ pr epar eawamcosdihg to D. Al banese, M Penso, M 5 Zenoni PCHJROIME832s 1999,
1294-1296] (1.0 g, 5.6 ml) was dissolved in ethanol (50 nL) and

met hyl am ne in ethanol (8M 16 mmol) was added, followed by titanium

i id 8 g, 28 n .. Th ] i d
{enper at ur e TFaSHI008 et vEReo DL BliBe e INOSRaATS israd Bat8iSoi um
bor ohydri de rv@ﬁctgpsq bgq'lgﬁﬁ SRSy by ESi@zm@w'mQ@w gg0 NEgeD:1oay) 10

tenperature e mxture set” solid and was quenched cautiously by
the additi cffartied® Mt compound (880 dng, 7% )y ) (CDITds, 1800t MHz) Wel? (Hrb1$),

2ol Ut on. THEO1 480, P SR Sated (1Fbrdoneh T sk BBy TP IS BATRE) 16. 6
nmol ) ang diz-;tseg\;rlggutyl di carbonate (2.0 g, 9 mmol) and the resulting

m xture was St ‘rapidly at room 15 tenperature for 1 h. The m xture
was then diluted with 2M NaCH (200 nL) and extracted with diethyl ether (3

x 200 m). T § Eg@l ggf grganic fractions were washed with brine, dried
(MS™) and an oily solid. The material was purified by
flash chroma_gt_@gl[;@ﬂ%ﬁ%@ﬂ-ﬂ.g}j@?@%nbﬁi 02i DCMthen 5% MeOH in DCM,
then [ Si 02; 'M_pent ane 0 afford the desired conpound as 20 a
colourless oil (1.12 g, 779 ; SH (CDC 3, 7)) 1.42 (9H, s), 2.98 (3H,
s), 4.58 (2H, s), 7.29 (1 H d), 840 (4 H d), 843 (1 H s); MSmz
(TS+) 256, 258 (MH) (ii) Preparation g
(4-chl oro-1-oxi do-3-pyridinyl)methyl (
anhydride (566 ng, 3.82 mmvl) was dissg glin acetonitrile (10 mM-) and
treated with urea-hydrogen peroxi deMeonplgx (@60 ng, 3.82 nmol) and the

suspension was stirred for 15 mn. A portdpn of the Boc-derivative from
stage (i) (890 ng, 3.48 nmmol) was added and t he suspension was stirred at

room tegper@tPrepafdionds Shydroky+4Lai 1\@benadrdthiob@ashdet ween pot assi um
carbonate 30 solution (100 niL) and DCM (200 m{\) ‘Ic'&e or%%&c | ayer. wa
separat ed arimmeniumdbiosuanaigydp- (kg 14L exnelhwpe® egs! o IBBO'PTEf‘S' The
combined or %Bih@lr@@o%ﬁo@%@ﬂﬁe 'Tgﬂ é,%%%%iﬁénd copper(ll) sulfate (17.56 g, 70

mmol) in water (100 mL), and the solution was stirred for 18 h. Diethyl ether (100

) - carbanmate 25 Phthalic

mL) was added and the mixiure was filtered through Celite®, washing the cake
15  with diethyl ether (100 mL). The diethyl ether layers were separated and the

aqueous layer was re-extracted with diethyl ether (100 mL). The combined

organic fractions were dried (MgSO,) and evaporated to a yellow-orange solid

(5.30 g, 83%). 'H NMR showed the material to be 80-90% pure and this was

taken on without further purification; 84 (de-DMSO, 400 MHz) 2.30 (3H, s), 6.57
20 (1H, s), 6.65 (1H, s), 9.90 (1H, brs).

(i) Preparation of 6-(allyloxy)-4-methyi-1,3-benzoxathiol-2-one

The thioxolone from stage (i) (5.30 g, 29 mmol) was dissolved in DMF (30 mL)
and treated sequentially with potassium carbonate (4.15 g, 30 mmol) and allyl
bromide (2.5 mL, 29 mmol). The resulting mixture was stirred at room

25 temperature for 18 h. The mixture was then diluted with water (100 mL) and
extracted with diethyl ether (2 x 50 mL). The combined extracts were dried
(MgS0.) and evaporated to a red/ brown oil which was purified by flash
chromatography [SiOz; pentane/ EtOAc (19:1 to 5:1)] to afford the desired allyl



64 fractions were washed with brine, dried (MgSO4) and evaporated to an
oil. Purification by flash chromatography [Si 02; DCM MOH 880 NH3

(90: 10: 1)Wo oafswuzled the title conmpound (680 nmg, 72% ; SHPCTDOIZAN10B00 MHz)
1.42 (9H, s), 2.91 (3H, s), 4.44 (2H, s 7.23 (1 H d), 800 (1 H d),
8.08 (1 H, s); MS n12 (TS+) 5 273 (MH) . PREPARATI ON 4

o- hydr by ACTEY R 12010 AEseh PG @Mﬁfﬁ ATl %4545&\?9?5%?8"‘%%

141 | | hydrat
i e %@%%9%?@ i seneh b coor el bverece

m.), and theul)sBdeMrmwxa{SS-ialinﬁSFmetm@zmultarmmiwl_ng_bt her (100 m.) was
added and t

Wt e ny he sl et om 5o b ety 12 marol gt estfERg B3I TR g

the é‘?ouénﬁ WES }ﬁﬁt%nrv@a§déda?ﬁb§% Jﬁd? ﬁ*ng%lmhlt@déﬁrfo( 160 2-NaOFne

conbi ne organi c ractlons were drie and ‘evaporated to a

yel | ow or angelutiohi(drevidushosparged with I‘_LI’EHOQWRf@h wastasidegt \Wa isyinge He 80- 90%
pure and this ken on without furth P t 400
MHz) 2. 30 (5‘%4‘0\{\695’ mB‘?‘é’? wagstire ‘ﬁ?‘ '1é3°"%l£e'%§er(a?wﬁ fotfﬁ‘ @&gﬁe ??r&dqqﬁ%g (ii)
Prepar at | 0”b9fth@a(:|§|t|b)ﬁ|d¥>9/M Mgl I2-3. Thd aiiaaraivas diludonih DEMt(100xel)one
fromstage (1) (5 g, 29 mol) was dissolved in DVF (30 nlL) andtreated

sequenti al | 9ndnﬂt1¢| op@ﬁra@ﬁuﬂmw@rmtéd(lihwqyeog@ laves Wasdiggexiracied Withoni de

2.5 nm, .29 t dt t
For 16 10 TREMR0 e s A i Bly Bieplo VRig s e S i et et
wi th di et hybvgidreted & % yeflowlo]l (2.6hg;, cquhaneﬂ EMNNERSBOWM meimabelnal(wW)
and evaporated to a red/ brown oil which was purified

chr onat ogr aB8Pg%6irere apgihigneas Etkéﬂ@r(‘ﬂ@hqu"tfé“BGELP‘}'”ftQ@t'QF‘f éhf ?P'Pﬁ’bﬂ 488i r ed

W 2. 27 (S0 oSk S (R, 35T (a8 bl 80, (R OEYEe g,
(1H m, 6 ﬁ3 i, 614092H, 6); TS (¥/zKESY)195( (M4H™).Pr epar at i on of

5-(al lyl oxy) - nmet hyl - 2- sulfanyl phenol The aIIyI ether fromstage (ii)
(2.93 g1513. 2 mrol ) was di ssolved in THE (80 nl)

PREPARATION 5
5-Methyl-2,3-dihydro-1.4-benzoxathiin-7-ol
H

20

(i) Preparation of 7-(allyloxy)-5-methyl-2,3-dihydro-1,4-benzoxathiine

20  The product from Preparation 4 (1.70 g, 8.66 mmol) in solution in acetone (20
mL) was added dropwise by syringe pump over 4 h to a stirred mixture of 1,2-
dibromoethane (746 uL, 8.66 mmol) and potassium carbonate (2.39 g, 17.32
mmol) in acetone (67 mL) and stirring was continued for a further 10 h. The
solvents were evaporated and the residue was partitioned between water and

25 EtOAc (50 mL each). The organic layer was separated and the aqueous layer
was re-extracted with EtOAc (50 mL). The combined organic fractions were dried
(MgSO,) and evaporated to an oil. Purification by flash chromatography [SiO;
pentane/ EtOAc (9:1)] afforded the product as a brown oil (1.40 g, 73%); 81
(CDCls, 400 MHz) 2.16 (3H, s), 3.07 (2H, m), 4.34 (2H, m), 4.45 (2H, m), 5.23



5 and the solution was degassed by sparging with nitrogen for 1 h. 2M NaCH
solution (previously sparged with nitrogen for 1 h) was added via syringe.
The reacwDen/osdex3 ure was stirred at roomtenperature for P8ThB@f1032e bei ng
quenched Dby the addition of 2 MHC to g4 2-3. The mixture was diluted
with DCM (100 nL) and the organic |ayer was separated. The aqueous | ayer

Gred (MySOMT éﬁdw bl Bt of (b e o7 B8 G A RTINS LR YaR

showed t he Q? SM to be 80-90% pure and this was taken on w thout
further puri tion; 6H (CDCI3, 400 MHz) 2.39 (3H, s) 2.42 (1 H, s9),
4.45 (2H. diii) Psep@ationial mMetmzlmﬂma@zmmmnml H m, 6.40 (2H,

2 et nyl -5, ST AiviBeh Mah taod T (A0 838 MinB) was dispolued i THF (63
7-(allyl @Xybnétﬂéﬁiéﬁ’hntﬁ s%d@lh’ﬁ%r@hyﬂdn@etmri@g&!hﬁImmohqoﬂdi\ﬁeﬁrbvwadllmom

Preparation 4 (1 ) T n solution in acetone QZO rrL%evvas added

i opai 26 by tedsAkisigipanHPhosRhIe) 73bms. 915 MawIrANC e IHuremas hedled to
dib th
oty oD EvEroni ANEy KBBig I DoRpliRiMilreIna IR RiesoviBofhieg and” |

solvents Weﬂfé RERIUY WhE a@ﬂﬂibrtéﬁiﬂaét%edw Na©hb 23 nil)erebdiethyhether(@b er and

25 Et OAc (50 nmL_each). The organic |ayer vvas se arat d and t
| ayer was ﬁé—eW@@élt‘@@UW'Q)f?r E{@@e% egand fhﬁ r%ﬁ*\?l A¥el f&@gm@qﬁjwﬁﬁuons

e omat b 2t Fer b Mg TR B a gl R BBI A e o

o o1 fopegryorialousio oaue) ey Bhte pin i,
5. 34 El H, n?ﬂ’be ( n%'lcﬁx’“ ts Vﬁefﬁﬁp F% @ Cgé"?ﬂoﬁedu‘)o %@sz .
(TS+) 223 §W¢17§§09}3@ gﬂ%‘ﬁésﬂ d%fne,?hepotr (CP 400 MHz) 2,47 (3H, 5),

5- Met hyl - zoxat I'i n- ether from stage (1)
(1.40 g, OW@JH My st 8B $3ld) m3d5.20 (THES) 6331n(_1)H D; M&im/zé"éSédS&(MHéodl um
borohydrlde (1.19 g, 31.5 mmol) followed by palladium
tetraki 3%t ri phenyl phosphine) (730 ng, 0.63 mml), and the nixture was
heated to %I@NIQNH@N" After cooling to roomtenperature the THE was
evapor at ed amd

3-Methoxy-5-methyl-4-(methylsulfanyl)phenol

H

Me OMe
SMe

(i) Preparation of 5-(allyloxy)-1-methoxy-3-methyl-2-(methylsulfanyl)benzene
20 The product from Preparation 4 (930 mg, 4.7 mmol) was dissolved in DMF and

Mel (740 uL, 11.75 mL) was added followed by potassium carbonate (1.95 g,

14,1 mmol) and the mixture was stirred for 18 h. The reaction was then diluted

with water (100 mL) and ether (100 mL). The organic layer was separated and

the aqueous layer was re-extracted with ether (50 mL). The combined organic

25  extracts were washed with brine and dried (MgSO,) before evaporation to a
yellow oil (850 mg, 81%), which was taken on without further purification; &4
(CDCls, 400 MHz) 2.20 (3H, s), 2.44 (3H, s), 3.82 (3H, s), 4.48 (1H, d), 5.26 (1H,
d), 5.37 (1H, d), 5.94-6.05 (1H, m), 6.32 (1H, d), 6.38 (1H, d).

(il Preparation of 3-methoxy-5-methyl-4-(methylsulfanyl)phenol




the residue was partitioned between 2M NaOH (25 nlL) and diethyl ether (25
m.). The aqueous | ayer was separated and the organic | ayer re-extracted
with 10 2vONa@B36¢25 nl). The conbi ned aqueous | ayers wer e PaGitddFi1ezt wi t h
concentrated hydrochloric acid to pH 7-8gand extracted with EtOAc (2 X 25
m.). The conbined organic extracts were dr| ed (MgJSM) and evaporated to a

b | 0.73 |

o 27" ant | sJTio alvianeg i staod (4S50 & Gy WAR b il G THR (R IRE, )
mz (TSt) 1884 QMdféd wntﬁ%aﬁ&@ﬁﬁ%ﬂéﬂ\é ﬁlphenylphosphlne) (440 mg, 0 38 mmol) and

3- Met hoxy- 5- net hyl - 4- (net hyl sul fanyl ) pheno Preparatlon

of 5-(allyl sagiuribershydside £7 tamgy 192mmab: Frylesraa@tmynmerﬁwﬁé té@n Tratest ®duct

1175 ) vae Gaeiete Rofitgheeep GoPal KiabiBgnted o hodhrads, 7 m%f‘? -
and the g xgysgoraBsd shd tHefbsiduie Was parilifohedasativeon 2MNaDid (28 imltati with
water (100 nL) and ether (100 nL). The organic |aye separated and the

aqueous | aydiethidether @etmkk Tde aduaous iaker ‘Q’@%Sﬂ@’%tﬁénéé%of%”% Y&hi c 25

extracts vver to a
yel | ow oi | (v ggr%&gtﬂgi)?'mmﬂﬁmégé gﬂgnﬁ_%é\i%hﬁ 8?‘urt e@%ﬁér?v?r%at I on;
g;' Er, ng ?1néQﬂal(ﬂjé;éti)t02bsH7E(7 E?L ﬁlﬂh cﬁ)g’\cegtrg?d(lagl asd exmaﬂéd(\kgtﬂ)sgﬂ()i\cztzma 16H

: H, : . 38
(1 H d). (mbL).Phesapbineshorganis ﬁﬂ%ﬁwejer@@ﬁiﬂ@?@m 3*:%% nol
WD 02/ 08364 | -g8/Re S 3.8
ol ) Wi AP ST of e shenB (5t inf) 7831, (CIOCT: HQ?M%JM@E@H”@
tetrakis(t rgpheﬁrm-l ) 08.88i(8H) sf,4426 (UH, §), BRNIH, )s):aS n”lséZ)(E$|Dn1BBr(M=|MH)r i de
(719 mg, 19 mmol). The reaction m xture was then heated to 45C for 18 h.
After cooling to roomtenperature nost of the THE was 5 evaporated and the
resi due WasP'?—@ﬁ’Aﬁh?ﬁ@ﬂ -}oetvveen 2M NaOH (25 m -) and diethyl ether (25
m.). The aqueous tayer was separated and the organic | ayer was
r e- ext r act e@-@hlbro-2NmdédlyislEmnyiiphendhe conbi ned aqueous | ayers were
neutralised to pH 7-8 wth concentrated ] and extracted with EtCAc (2 X

25 nlL). The conbined organic extracts e dried (MJSO4) and evaporated to
an

Cl

15 SMe

(i) Preparation of 2-chloro-1-(methylsulfanyl)-4-nitrobenzene

To a solution of 4-fluoro-3-chloronitrobenzene (27 g, 156 mmot) in DMF (150 mL)
at room temperature was added 5-fert-butyl-4-hydroxy-2-methylphenyl sulfide
(100 mg) followed by sodium thiomethoxide (NaSMe) (10 g, 143 mmol) and the
20  reaction was stirred for 6h. The DMF was removed in vacuo and the residue was
partitioned between ether (1 L) and water (1 L). The ether layer was washed with
water (1 L) and brine (1 L), dried (MgSO,) and the solvent was removed under
reduced pressure. The residue was purified by column chromatography (SiOz;
DCM: pentane 1:5 increasing polarity to 3:7) to give the title compound (15.22 g,
25  49%) as a yellow solid; 84 (400 MHz, CDCls) 2.53 (3H, s), 7.20 (1H, d), 8.09 (1H,
dd), 8.20 (1H, d).
(ii) Preparation of 3-chloro-4-(methylsulfanyl)aniline
To a mixture of the compound from stage (i) (14.08 g, 69 mmol) in acetic acid
(300 mL) and water (60 mL) was added Fe powder (23 g, 412 mmol) and the




10 orange solid of the title phenol (530 ng, 76%; 5H (CDCl 3i 400 WMHz) 2.20
(3H, s), 2.41 (3H, s), 3.83 (3H, s), 6.26 (1 H s), 6.29 (1 H s); MSmz
(ES-) 183wQMNRMB3I643 PREPARATI ON 7 3- Chl or o- 4- (net hyl sul f anplCrphemab320H C

15 SMe (i) Preparation of 2-chloro-1 -(ngghylsulfanyl)-4-nitrobenzene To a
sol ution of 4-fluoro-3-chloronitrobenzene (27 g, 156 mml) in DVMF (150 ni-)

roomtenperature, s added, te 4- hyd [ fid
C100°mm) | { oléasel B R e SR 3T el sta i e Pt G GRE He ot {10
20 react i onpiVagreSivaENER té 8farfior T%en BVE tHe ackfBERONAS thERTRINGVEY Urider
resi due was partitioned between ether gl L) and water (1 L) The et her

| ayer was weshwgdpreasurgaiibe r(aald@ vegsdtalsen wip insat NahOe (aq) I\@%ﬂ)'— t he

ol umn ch oFkoBBaOR Mo st lifSBRThoRaRPSaC e e GG e it rlest e 27,

to ?' \(/:Dé ) aéué%@s gﬁﬁ%@%@;(x%%c% With %A@O@OG%I@) ared fhé;"(:‘c%ﬁbm@d &giamégg)

(ii) Preparwere)wacsheé-mth orine 4ir(e|dd y éL)Ia‘%me)&QiVanthaST@r@pVﬂdxﬂM@U@ftot he
conmpound from s I h_.acet 0 and
water (60 ndive the e e cg&a%%% b 7 Be ﬂﬁaoi 6,56 0i sPdm5 045
PCT/ 1 B02/ 01 e88k! (OM, By tslsseﬂwaj V6 1706 HU b1 7.121(h HE B MS antA(BS*
mat eri al g?@? sdlé\)/ed %'I(% n)wxxture vvasd§ efte(to g?and for 1?5 h an th)e
acetic aci d1M:{MHT¢n removed under reduced pressure. The resi due was taken
up in sat 9 and filtered through
Arbacel {1). &S us phase was extract ed

with Et CAc frﬁ@%raaacﬁmlnts'@@gégmﬂscb erﬁél) WY Gis¥EIEE th thietmirimune,
dried (MgS™) and the solvent was renoved in vacuo to give the title

conpound ( 1THE2(~d5 mbyand svateb@&0§ankpwiag added(witho vigepouscpbirying, folowsd byH

?)ES+§; 6?722 stcfg (?g WGII) 5."83’&&(5‘{’ V}ZE?S é@%ﬁﬁé%@%&%@ﬂ%ﬁ@ﬁh%nyﬁ pﬁenol

The product of NaNGH @@ g 72)5 midolBingdced fraZem(mol L yyavasiadded vnacblpette bﬂder
m ni nrum THE (-15 ) and water (500 ni) was added with wg%rfo ghl ng,
f ol | oweth bythe surface of the reaction mixture. The reaction was stirred at 1

the resulting yellow/brown solution was decanted from the remaining solid into a
dropping funnel containing ice (~200 g). This solution was added at a steady rate
over 7 min to a vigorously stirred mixture of Cu(NOg3), (230 g, 0.99 mol) and Cuz0
(8.52 g, 67.4 mmol) in water (1 L) at room temperature. After the addition was

20 complete the mixture was stirred for a further 15 min before being extracted with
ether (500 mL). The residual red/brown solid in the reaction flask was taken up in
MeOH (100 mL) and diluted with ether (300 mL) before being poured into the
aqueous layer from above. The ether layer was separated and the combined
organic layers were extracted with 1M NaOH (3 x 100 mL). The aqueous extracts

25 were acidified with conc. HC! and then extracted with ether (2 x 150 mL). The
ether layers were then washed with brine, dried (MgSQOy) and the solvent was
removed in vacuo to give the phenol (5.465 g, 47%) as a brown crystalline solid;
81 (400 MHz, CDClg) 2.44 (3H, s), 5.08 (1H, br), 6.77 (1H, d), 6.93 (1H, d), 7.18
(1H, d); MS m/z (ES) 173 (M-H").

30
PREPARATION 8
3-Fluoro-4-(methylsulfany)phenol




conc H2SO4 (25 nL). The m xture was cooled in an ice-water bath and a
solution of NaNO2 (5.0 g, 72.5 mmol ) in iced water (10 nL), was added via
pi pette uwOer/0d®B43 he surface of the reaction m xture. ThePCgaBey@n32nas
stirred at OC for 1.5 h and the resultlgg yel I ow brown solution was
decanted fromthe remaining solid into a ~dropping funnel containing ice
(-200 g). This solution was added at a steady rate over 7 mnto a
vigorously stirred mixture of Cu(NO3)2 (930 g, 0.99 nol) and Cu20 (8.52 g,

67.4 mmol) in water (1 L) at roomtenperature. After the addition was 20
@ her 15 m n before being

conplete the mxture was stirred for a
extracted with ether (500 nL). The reskgdat-red/ brown solid in the
reaction flask was taken up in MOCH (100 mj and diluted with ether (300
nm.) before being poured into the aqueou ?ayer from above The et her | ayer

was separ at { I M NaCOH
(3% 260" my et cotfinGR L breParaticng BN PSS i BRetingd or

then extractggpaiatiBnet mftlr(g?fréml&ﬁnme}claW‘&/allablbe:B d—dl‘ﬂ&bﬂ)nlmlmrlzbae &zashed
with brine, dried and the solvent was re i_n_vacuo to give the

phenol (5. 46@%3'3,43?)%'\/'&!@; 2.40 Ghh r 59841 H; ke, §80 @H rB)ﬂ(Zé@WH? CDCl 3)

2t (3% e s gl 00 003 (1R 9. T (o)

3- Fl uor o- 4- (net hyl sul f anyl ) phenol WO 02/ 083643 PCT/1B02/ 01032 69 HF SM

The title co&ound was Erepared using a simlar nethod to that descri bed
for Prepar | ng fromcomercially avail abl e

3, 4-di fl , 300 MHz) 2.40 (3H, s), 5.03 (1 H,
br), 6. 6302%@'@1&&@2@@%{@, 2 a‘?ﬁ ~obscur ed) ; ?vs m z EES—)S)157 (MHS-).

PREPARATI ON 9 2, 3-Di hydro-1, 4- benzoxat PHn-6-0l OH O~ 10
1, 2-Di bronpethane (2.3 nL, 26.7 mmol) angd K2C03 (8.21 g, 59.4 mmol) were
slurried in acetone (250 m-) and a so pn of 2-sul fanyl -1, 4- benzenedi ol

(J

10  1,2-Dibromoethane (2.3 mL, 26.7 mmol) and K-COs (8.21 g, 59.4 mmol) were
slurried in acetone (250 mL) and a solution of 2-sulfanyl-1,4-benzenediol
(prepared according to J. Org. Chem. 1990, 55, 2736) (4.22 g, 29.7 mmol) in
acetone (50 mL) was added over 4 h to the stirred mixture. Once the addition

was complete stirring was continued for a further 10 h before the solvent was

15 removed in vacuo. The residue was partitioned between water (50 mL) and
EtOAc (50 mL), the aqueous layer was extracted with EtOAc (50 mL) and the
combined organic layers were dried (MgSO4) and evaporated. Purification of the
residue by column chromatography [SiO.; 9:1 (pentane/EtOAc)] gave the title
compound (2.48 g, 55%) as a pale orange oil; 3, (CDCls, 400 MHz) 3.08 (2H, m),

20 4.31 (2H, m), 4.44 (1H, s), 6.42 (1H, d), 6.49 (1H, s), 6.66 (1H, d); MS m/z (ES))
167 (M-H").

PREPARATION 10
2.3-Dihydro-1.,4-benzoxathiin-7-ol




(prepared according to J. Org. Chem 1990, 55, 2736) (4.22 g, 29.7 mol) in
acetone (50 m-) was added over 4 h to the stirred mxture. Once the

addi ti on waag/ogwapl ete stirring was continued for a furth@cTaBonibef ore the
sol vent was 15 renoved in vacuo. The resa(@Iue was partitioned between water
(50 mL) and EtQAc (50 nlL), the aqueous [ayer was extracted with Et OAc (50
m-) and the conbined organic |ayers vve|$ dried (MgSO4) and evapor at ed.
Purification of the residue by colum chromatography [Si02; 9:1

(pentane/ Et OAc)] gave the title conpoy (2.48 g, 55% as a pal e orange
oil; SH (CDCI3, 400 MHz) 3.08 (2H, m, .31 (2H, m, 4.44 (1 H, s), 6.42
(1 H d), 6.49 (1 H s), 6.66 (1 H d),; & z (ES-) 167 (M H+).

PREPARATI ON 10 2, 3-Di hydro- 1, 4-benzoxat hiint7-ol WO 02/ 083643
PCT/ 1 B02/01032 70 OH OsJ The title co und was prepared in a simlar
manner to Preparation 9 starting from 4-sulfanyl-1, 3-benzenedi ol (prepared
accor di ng t Thé.titlergpmwerd was peepaed mzagsmnlaemnnesw Pcapziration 9cst }J 3 05

(2H, t), 6. 35 1 8

Mz (TSH) 1%’@"% Wfta%\yipgg%g@(;?p@i@@rfpgrqﬁ %%Fﬁﬂf%‘“g tgé/nggfghf?@%ﬁ@ﬁ%g 2601 s
10 (i) Prep fs h t

Di et hyl 4- ?’g?ﬁ y@%@’) 5}1@1&?‘3 Xé?m%}é‘;; égxéailgc dl ng2 I’%(r)%é gﬂ:? éj?@Tsuchl ya,
K.; Kitmo, (TH, &))684 (1Ched)y N@Eﬁz(lﬁ)ﬂ%(%@*)(See al so Angew Chem, Int.
Ed. Engl., 1992, 204 205)] (9.9 g, 38 mmol) was dissolved in THF (40 m -)
and cooled to OC before the dropw se addition of |ithium alum nium hydride
(1 Min 15 BiepARATIONA mml) over 10 min. The m xture was then all owed
to stir at e for 3 h before being quenched cautiously by

t he additi on,®Dikadres2- bgnzocthlmbhemﬁobl owed by 2M NaCH (1.4 nlL). Excess MySO4
was then added followed by water until granul ar precipitate fornmed (ca.
5 n). The mxture was then filtered anq evaporated to a brown oil (7.1 g,
ca..95% . 1H NWR showed the

S

10 (i) Preparation of [4-(allyloxy)-2-(hydroxymethyl)phenylimethanol

Dimethyl 4-(allyloxy)phthalate [prepared according to Inouye, M.; Tsuchiya, K.;
Kitao, T. Angew. Chem. 1992, 104, 198-200 (See also Angew. Chem., Int. Ed.
Engl., 1992, 204-205)] (9.9 g, 38 mmol) was dissolved in THF (40 mL) and
cooled to 0°C before the dropwise addition of lithium aluminium hydride (1M in

15  THF, 77 mL, 77 mmol) over 10 min. The mixture was then allowed to stir at room
temperature for 3 h before being quenched cautiously by the addition of water
(1.4 mL) followed by 2M NaOH (1.4 mL). Excess MgSO, was then added
followed by water until a granular precipitate formed (ca. 5 mL). The mixture was
then filtered and evaporated to a brown oil (7.1 g, ca. 95%). 'H NMR showed the

20 material to be of ca. 85% purity. It was used directly in the next stage without
further purification; 8y (CDCls, 400 MHz) 2.63 (1H, brs), 2.91 (1H, brs), 4.52 (2H,
m), 4.67 (4H, m), 5.26 (1H, dd), 5.38 (1H, dd), 5.97-6.09 (1H, m), 6.80 (1H, dd),
6.92 (1H, d), 7.22 (1H, d).
(i) Preparation of 5-(allyloxy)-1,3-dihydro-2-benzothiophene

25  Crude diol from stage (i) (3.5 g, 18 mmol) was dissolved in DCM (60 mL) and
treated with EtsN (10 mL, 72 mmol) and the solution was cooled to 0°C.




20 material to be of ca. 85%purity. It was used directly in the next stage
wi thout further purification; 8H (CDCl 3, 400 MHz) 2.63 (1 H, brs), 2.91 (1
H brs), wo92o0¢8k m), 4.67 (4H, m, 5.26 (1 H, dd), 5.38CCABé/0103D),
5.97-6.09 (1 H m, 6.80 (1 H dd), 6.9 (1 H d), 7.22 (1 H d). (ii)
Preparation of 5-(allyloxy)-1,3-dihydro-2-benzothi ophene 25 Crude diol from

st290 (1) o\ FcasoMELoNES (b eI el B SRR Trbo Rl B0, 1
PCT/ 1 BO2/ 018gidtior vad\ébétﬁ?ébBﬁ)‘H'ﬂWBéﬁthdﬂbWeU% réécl? rébm trhperatlye. Wi added

dropwi se and the solution was stirred for 1 bei ngi al owed to reach Soom

t enper at ur ereafition wasathenoguenehed hyrihg @@lﬁldmbpfbyahenéo toaeact bbﬁNUﬂ%%m

fol | oned by 50 m_

| ayer was r‘é%%ﬁ@é%%%“«? ﬁe%?%kﬁ%”%is %gﬂgl neggor ganl r act [ ofls

wer e Wassﬂeg{w fil) W& Bofribfhat-drgafiic feabtionkbvsié) wastsbdwiih endteat5edmip driedol ume

of ca. 30 Benzyl triethyl anmonium chloride (1 g%?was aﬁl)'fd fol | owed by
't

a sol ution (Mg86u) and saneeitsated tg 2 \Olumaw Fa. BR Mkt BeNPHHSTYIEMMREIU xt ur e
was stirr ed(élé@ﬁgg éﬁ gi:\}\ga%{ Gl flI0RER b gta{@élHHSﬁ of EBHluniLguI}ﬂgeE% 91 GAfaP

| ayer was s e aqueous l"ayer was re-extracte th DCM (50
). The cojbivard (50 eal0). T hbanﬁtweWSestnlrecbmmmtgﬁmpr armtrom@mwm@recbora

yellow oil. Flash ch t fforded f h

bure pr ohucasaﬁ%mfgrggga@dgﬁéé@ aeRrides an dhe eéﬁ%édxﬁ‘){%a@e@a%r@ﬁx?r@ﬁc
t f

mater! Ao ThithBeir @ L) M caRoned dr@?ﬁnb@é&%%%r@%ieﬂwp%y ghd

crystal |rrer|c mat er | was renove
The filtrat evamatﬂm’m agélldw oili Flash lcardrmatograpmoationigddpiofradtions! the first

2§ f °2d1t9“?2&%%5ueré’p%@u aind i 5059 cpitanediprodigt soniaiipatigfint uliod g,
6. 74 (i
1 3- di hydrorrga-%%harlllrzT?)—'ltrI @%‘ 6ﬂtH€LSé&ng fge}c:tlepB&elﬁpgéﬁﬁapg%agsggecn(slt?lglsatg)(g\oofng,

4.16 mol) ﬂmdﬂnwmoﬂma&flal whighEvas cemoved bydilisation. ridet fdwaig was gam%m%m

bor ohy 1% deWBa0S B oG AR EaR t arRhe s el BB B0 e ™

stirred at éévipggg@sg%aﬁbe NIQg) 415632HA§;W19@141 ﬂ94t48 (2Hm), &Ht@re

t he THE was ev t he resi artitioned between 2M Na

sol ution (25.37 (1)-! at)l5 H5eb. WIU Bt h‘ér6(72rd2hL7n) THY eidliebus | ayer was 25
separated a 2M NaCOH sol ution (25 nL).
The conbi nes 7-8 with concentrat ed

The allyl ether from stage (i) (800 mg, 4.16 mmol) was dissolved in THF (10 mL)
20 and treated with palladium tetrakis(triphenylphosphine) (481 mg, 0.42 mmol)
followed by sodium borohydride (944 mg, 25 mmol). The mixture was then

heated to 45 °C and stirred at this temperature for 15 h. After cooling to room
temperature the THF was evaporated and the residue partitioned between 2M
NaOH solution (25 mL) and diethyl ether (25 mL). The aqueous layer was

25 separated and the organic layer re-extracted with 2M NaOH solution (25 mL).
The combined aqueous layers were neutralised to pH 7-8 with concentrated
hydrochloric acid and extracted with EtOAc (2 x 25 mL). The combined organic
extracts were dried (MgSO,) and evaporated to a clear oil of the title phenol
which solidified upon standing (540 mg, 85%); 4.14 (2H, s), 4.17 (2H, s), 6.63-

30 6.68 (2H, m), 7.04 (1H, d)

PREPARATION 12
4-(Methylsulfany!)-3-(trifluoromethylphenol




hydrochl oric acid and extracted wwth EtQAc (2 x 25 nlL). The conbi ned
organic extracts were dried (MJSO4) and evaporated to a clear oil of the
titl e phewolo2/osdsixzh solidified upon standing (540 ngy, 85%PCTABQA0102H, S),
4.17 (2H, s), 6.63- 30 6.68 (2H, m, 7.G64 (1 H d) PREPARATION 12

4- (Met hyl sul fanyl)-3-(trifluoronethyl)phenol WO 02/083643 PCT/|B02/ 01032

72 HCF3 M (i) Sulfide formation: 5

1- (met hvl sul fanvl )-4-nitro-2-(trifl uoropet hyl)benzene

2- Fl uoro-5-nitrobenzotrifluoride (30 218 mmol ) was di ssolved in DW
(218 m-) and treated with 4,4'-thiob 6-tert-butyl-neta-cresol) (150
ng, 0.4 mmol) 5 then sodi um net hanet h e 415 g, 214 mmol ). The reaction
m xture was stirred at roomtenperaturg ovanlght after which tine it was
evaporated to a low volune. The residueMaas partltloned bet ween di et hyl

et her and wg
sequent i al | §) b if g7t

evapor at ed n Si 02;
L oAl pent 2y é@ é%b%h%f’%@%“aé?or i 22%‘?9%%9%“’“2@%’%’32%%. ch
was furthermhmandltmddwwith&‘eh’-miﬂmfé@-@f bpiyyﬂ[@ﬁ@zeswm penO&namoald: 90 - 4

?gHGO)J 10 for%pr}rrr\]gr)lét tglngg'lslqﬁ q_&%oéj)m%gmﬂg)l E"Qg re IS%@W ENfag% 2.58

Feduct ! on: B oBRt RrhSathiBIVErAght, b mrdhrmﬁ@WWQ@bbapGral@dt‘b alumenSI on_of
the sulfide fromstage (i) in acetic acid (168 nL) and wa

treated w tvolumenTpewesidue viappartioned batwaen digHy! @ih&r@r@ w/a@réiﬁ)qq atbr at

o tue. wasoiD: 708 Brdanie HeGudR el sHeb R RRRRRL At e BB T

each) thenpf bhé®! deled MgSWY) andl evapofatéd baagle(lodv. 0|[l'fRurmcg’wn by flagier was
separated and the 20 adqueous | ayer was re-extracted with 2 x 100

n). TH® codﬁ’oﬁ@dogfﬁghm[ﬁlod, Es}@A@l pentang (5:88 -oMfSeR)] %fmidedarm re@ftywo,

o, "Toovy ; “eppewgsRishap Btnste by y YRR ARRGortbh (R DB ©, [© ©
d), 7.32 (lpéht ﬁé (1(6 gou»m e@gnolamroseatﬁe tftrérétﬂﬁd@w 9BYSI 1B B (CDCI3,
4(mathy|su|fany|§ (trifluorometh

he
400MHz 258 (3H s) 7.39 (1h, d), 8. 821'?—! dd) 8.46 (1H, d).
(ii) Nitro reduction: 4-(methylsulfanyl)-3-(trifluoromethyl)aniline

15 A suspension of the sulfide from stage (i) in acetic acid (168 mL) and water (25
mL) was treated with iron powder (11.25 g, 201 mmol). The mixture was stirred at
room temperature for 2 hours before being evaporated to a small volume. The
residue was partitioned between saturated NaHCOgz(aq) and EtOAc (200 mL each)
then filtered through a plug of Arbacel®. The organic layer was separated and the

20 aqueous layer was re-extracted with EtOAc (2 x 100 mL). The combined organic
layers were dried (MgSO,) and evaporated to a brown oil of the title aniline
slightly contaminated with acetic acid (8 g ca. 100%); &x (CDCls, 400 MHz) 2.40
(8H, s), 6.77 (1H, dd), 6.95 (1H, d), 7.32 (1H, d).

(iii) Diazonium salt formation/ hydrolysis: 4-(methylsulfanyl)-3-

25  (trifluoromethyl)phenol
A suspension of the aniline from stage (ii) (8.00 g, 38.2 mmol) in water was

treated with conc. sulfuric acid (20 mL) and cooled to 0°C with vigorous stirring. A
solution of sodium nitrite (2.9 g, 42.1 mmol) in water (15 mL) was added
dropwise, and upon completion of the addition the mixture was stirred at this

30 temperature for a further 30 min by which time dissolution had occurred. A



A suspension of the aniline fromstage (ii) (8.00 g, 38.2 mmol) in water
was treated with conc. sulfuric acid (20 nL) and cooled to OCwth

Vi gor ous woie/083g3 A solution of sodiumnitrite (2.9 g, #2TAB8n@bl2 in
water (15 nL) was added dropw se, and upgn conpletion of the addition the
m xture was stirred at this 30 tenperature for a further 30 mn by which
tinme dissolution had occurred. A WD 02/083 8 3 PCT(gI B 0103 73.sS0 égél on
of copper (| SPIytionQfGOPRERI) BiiEA® PeMipenianyarate (T WPR npvater

was added f eyeen ous
stirring mg}'ﬂé)%?gﬁgé %l déYébOWrgélgde%o@% tol On%gglﬁ)g?%% (10 l)}g/:%br%% The
reaction msmmrrgawa,as:oaumwertum niirogend eeolbtibn suheldedzm-womunﬁ The geactiane

RaO 1 act| dnatu was Shfaned bR Sthef @ xint afa 1o gBibindil SR n°
di et hyl gt h%d?rlﬁageé& %&9:1 Wkl). M NB@I—"F(’E"RH'@)@%Q} ORHY orhbimel Na@wweé@omsh@@

with brine eva?oratedtoabrown oil (3 g, 44%: 5H
(CDCl 3, 400Meiified Mpﬁwnbpone HO!, (@and-pxtrmaaied withgdiethyl Hhe(ﬂ&3X17501@|- 1 H,

d s

3) I\/tat7 hggy( 411 fﬂ?e?ﬁ{wP@&Pf%ﬂ@g‘fi#&H%ﬁg 5 Hasgegl\%ﬁﬁgggégﬁﬁﬁhééoﬁenzyl et her:
6- (benzyl oxyjy, o%t@&'ﬂé@@bﬂh%l‘(% 5)%4%&%5@@@@4@01@1—@2@@ )| 5.500ne
(50 g, 297 mmol) was dissol ved

and treated with henzyl
brom de (53 (i, brs)66:97o(1H, ddy 7pd)6eé.t|sh d}n7 @&(Hdn@)t M3 WZéESQQ§7n6M)‘I"H The
m xture_ was heated at 60C under a nitrogen atnosphere overnight before
bei ng e\79porat ed to dryness. The residue was partitioned between diethyl
ether (700 ppepARABRON 14400 M -) and the organic 20 | ayer was separ at ed.
The aqueous Tayer was re- extract ed with diethyl ether (2 x 800 nL) and the
conbi ned or gahMethexyadH( ety IpReB’A with water (2 x 500 nl), dried
(MgSH), and evaporated to a yeI l ow oi | g Purification by flash
chromat ography [Si 02; EtQAc/ pentane (1:}19 - 1:9)] gave a gunmy white solid
which was triturated with Et20/ pentan give a white solid of the
desired 25 benzylether (17.65 g, 23%; CDClI 3, 300MHz) 5.10 (2H, s), 6.92
(1 H d), 6.98 (1 H s), 7.28 (1 H, d)3
276 ( MNH4+) SMe

(i) Formation of benzylether: 6-(benzyloxy)-1.3-benzoxathiol-2-one
15  6-Hydroxy-1,3-benzoxathiol-2-one (50 g, 297 mmol) was dissolved in DMF (500
mL), and treated with benzyl bromide (53 mL, 446 mmol) and potassium

carbonate (82 g, 595 mmol). The mixture was heated at 60°C under a nitrogen
atmosphere overnight before being evaporated to dryness. The residue was
partitioned between diethyl ether (700 mL) and water (400 mL) and the organic
20 layer was separated. The aqueous layer was re-extracted with diethyl ether (2 x
800 mL) and the combined organic fractions were washed with water (2 x 500
mL), dried (MgSQ,), and evaporated to a yellow oil. Purification by flash
chromatography [SiOz; EtOAc/ pentane (1:19 — 1:9)] gave a gummy white solid
which was triturated with Et.O/ pentane to give a white solid of the desired
25 benzylether (17.65 g, 23%); 8u(CDCls, 300MHz) 5.10 (2H, s), 6.92 (1H, d), 6.98
(1H, s), 7.28 (1H, d), 7.35-7.45 (5H, m); MS m/z (TS") 276 (MNHZY.
(ii) Hydrolysis of the thioxolone ring: 5-(benzyloxy)-2-sulfanylphenol
The benzylether from step (i) (17.55 g, 67.9 mmol) was dissolved in THF (125
mL) and treated with aqueous sodium hydroxide (2M; 125 mL). After stirring at

30 room temperature for 2 hours the mixture was evaporated to remove THF and



1) Hydrolysis of the thioxolone ring: 5-(benzyloxy)-2-sulfanyl Phenol The
benzyl ether fromstep (i) (17.55 g, 67.9 mmol) was dissolved in THE (125
m.) and twearesBews t h aqueous sodi um hydroxi de (2M 125 nlLPCTABO2I103t i rri ng
at 30 roomtenperature for 2 hours the ﬂ]xture was evaporated to renove
THE and WD 02/ 083643 PCT/1B02/ 01032 74 e remai ni ng aqueous sol uti on was

washed with diethyl ether (3 x 100 nL). The er_was. th
aci di fi ed wihenvespigingrRguasisHgluticnayas H@Sf‘ﬁg vyﬁch(&@ﬁ]yl 9§¥ re@fxefqpeg@ The

0 #Hefm
Conbi ned ox? A BE RS Indh eicHed it cBha fick i p7eadling BRnNGR o
evapor at ed gfferveged. Dhe eniktufd da83hen eRaéied vati( diBha etm]qwz)omrrma angH, s),

T
e Y Y B A g

carbonate (Pi1H4)06.55%1H, rd)pds B3i (nHDNF 7.36:37. 4ﬂ_§5l-da,tm§1®A$a9/z(T€§l 260 (MiNHh).

met hyl iodide (7.97 ni, nmno e mxt re was_al | qued 0 reach room
tenperatureﬂ%lrﬂﬁglﬁitl%bl%&@ | : ¥to dryness
and the re NS Ztén%ned betvveen vvater (150 rrL) and di et hyl ether
(150 ni). ] il s renmoved and extracted further with diethyl

ether (2 x ASmidunelof.thehkiopbabolehtrol fram stagey(d) €l 3z ge58dsmew@nt wat er (2

Pur 11 ol i oRoyshReabaiate KB g Kb BUFEHEY i) oA s Bigt

af f orded anyg! e radire whd allowsd taeashdebm
vacuum (11. g/ﬁgm%‘g]}lp%dl(%) Q‘H’r'\LdlszQnﬁ'ndl\ﬁ“'Ig]@Afo (%H s), % 90 (3H, s), 5.08

(2H, s), 6. EmMpaAure)andstiveq fork days ThE regction wasmvepRratgyl:to ﬁB/ﬂﬁsﬁ e+

261 (MH+ f.

a- et hoxy- 4T aesC AP By kG B AEXh THIRE (150 mb) ang slistoyLetner (159mb 57
g, 39.5 mmfrhe u%sg*emas FerR®Md and @kﬁraot@dﬁaﬁhéhwﬁh di@hyiiether(2ok 75
BF3.OEt2 (5 m_ were then added at room eratépﬁ_r quer (go

ni t rogets at nﬂépﬂ@r@omhrm@drﬁr@amcéamg V‘éqrﬁﬁ/\’%’“‘{h‘eﬁ\/‘@#“h E"H"é

t The
mxt ur o vae e EA OO 8% e‘f?‘i@%@é'??%%rvz?%ﬁkb@“'ﬁﬁﬁé‘f%%
attai ned. TBRrdmhafo PF@W{SI@B@%:M&MMN@(@&W%M affdrfedian. ml’ﬁ.hl&lchqueous
| ayer was re-acidified the addition of 2ZM HCI to pH 1 and extracted vmth

Et OAc (4 xselidifieg fo awmawlesbaféerm@gctmr Naauwmlr(ﬂéeﬁ oSN BHERRICls, 3
evaporated ya,am% 40 (3H, s), 3.90 (3H, s), 5.08 (2H, s), 6.57 (2H, s), 7.20 (1H, dd), 7.35-
20  7.45 (5H, m); MS m/z (TS*) 261 (MH").
(iv) Cleavage of the benzylether: 3-methoxy-4-(methylsulfanyl)phenol
The benzylether from stage (iii) (9.27 g, 39.5 mmol) was dissolved in DCM (5
mL), ethanethiol (5 mL) and BFs.OEt, (5 mL, 39.5 mol) were then added at room

temperature under a nitrogen atmosphere. The mixture was stirred overnight

25  before the reaction was quenched with 2M HCI and stirred for a further 30 min.
The mixture was then basified by the addition of 2M NaOH until pH 10 was
attained. The mixture was then washed with EtOAc (3 x 50 mL). The aqueous
layer was re-acidified by the addition of 2M HCI to pH 1 and extracted with EIOAc
(4 x 50 mL). The extracts were combined, dried (MgSO,) and evaporated to an

30 oail. Purification by flash chromatography [SiOz; EtOAc/ pentane (1:9 — 1:4)]
afforded the desired phenol compound as a colourless solid (1.73 g, 28%); 6n
(CDCl3, 400MHz) 2.21 (3H, s), 3.70 (3H, ), 6.30 (1H, d), 6.35 (1H, s), 6.96 (1H,
d), 9.39 (1H, brs).



30 oil. Purification by flash chromatography [Si 02; EtOAc/ pentane (1:9 ->
1:4)] afforded the desired phenol conpound as a colourless solid (1.73 g,
28%) ; SHwOODOB3843 400MHz) 2.21 (3H, s), 3.70 (3H, s), 6.30CraBé3/01032, 6. 35
(1 H s), 6.96 (1 H d), 9.39 (1 H brs)e W 02/083643 PCT/IB02/01032 75
PREPARATI ON 14 4- Met hoxy- 3- (et hyl sul f an ? phenol HSMe M 5 (1) Formation
of allylether: 5-(allvloxy)-1, 3-benzoxat hi ol -2-one
5- Hydr oxy- 1, 3- benzoxat hi ol -2-one (2g, 11.9 nmol) [prepared according to J.
Og. Chem pHa99 3p] was dissolved in acetone (13 nmL) and treated
W th potasm%%%g‘rgp(& 29 g, 23.8 mmol) followed by allyl brom de
(1.13 m., #3vidthoxgid-(maihylsulfanuvilghewd t hen stirred under nitrogen
at mosphere for 24 h. 10 The reaction mxture was evaporated to dryness and
the residue was partitioned between wafer and diethyl ether (50 nL each).
The organic fraction was separated ang e aqueous | ayer was re-extracted
with diethyl ether (50 nL). The conbiorganic fractions were dried
(MySO4) and evaporated to a brown oi ITPUrREfLcation by flash
chromat ography [ Si 02; pentane/ EtQAc (9'§ -> 90:10)] 15 afforded the

Y9, 779%: SH (CDCI3i  400MHz) 4. 50

desired conpound as a colourless oil (1.

(2H, d)’gf- gﬁ%;m%'!o;géf gﬂglg@e&%—gny@xﬁﬁ-,@Beﬁﬂo#thﬂg%neﬁ- 83 (1 H, dd),

6.91 (1 : , : ocar bonat e:
4- (al | vl oxyB-Rydrok§-di8-bpheoxdthitihe-arid (Ag, dtitemnholp fprepaxgsl a¢qordisg4owpPrdas

O et o1 7481 oo kb B R LY
sol uti on vappelsih cBhatizhd (3MoHPl2d @ il fofkbet] B alliDréinide (R 186nl,

ef fervesce. "The m xture was ‘extracted wt | ethyl” ether (2 x 30 m) and
t he conbi ned3ekmmaal).sSTheemixtdre wds (vrssiiredndderpipiogan edmosphereciios 24 hoi |

S b U o U et
H m, 6.79e8ndn Gr%liér dAd diléltﬁl}ff’e?héﬁ(SblntHeaB&). Thiel dryaiet fadtiiivas of t he

phenol and thiophenol: 4-(allvVvloxy)-1-nmethoxy-2- (nethylsulfan |3 benzene
separated and the aqueous layer was re-extracted with diéthy! ether {5 mL).

The combined organic fractions were dried (MgSO4) and evaporated to a brown

oil. Purification by flash chromatography [SiO»; pentane/ EtOAc (95:5 — 90:10)]
15  afforded the desired compound as a colourless oil (1.9 g, 77%); x4 (CDCls,

400MHz) 4.50 (2H, d), 5.28 (1H, d), 5.38 (1H, d), 6.00 (1H, ddt), 6.83 (1H, dd),

6.91 (1H, d), 7.15 (1H, d).

(i) Hydrolysis of the thiocarbonate: 4-(allyloxy)-2-sulfanyiphenol

The allyl ether from stage (i) (834 mg) was dissolved in degassed THF (5 mL)

20 and treated with degassed aqueous sodium hydroxide (2M; 5 mL, 10 mmol).
After stirring for 30 minutes the solution was acidified with 2M HCl to pH 1
causing the mixiure to effervesce. The mixture was extracted with diethyl ether (2
x 30 mL) and the combined extracts were dried (MgSO.) and evaporated to a
clear oil which used directly in the next stage; 6 (CDCls, 300 MHz) 3.13 (1H, s),

25 4.49 (2H, d), 5.30 (1H, d), 5.44 (1H, dt), 5.76 (1H, s), 5.97-6.12 (1H, m), 6.79-
6.96 (2H, m), 7.16-7.25 (1H, m).

(iii) Methylation of the phenol and thiophenol: 4-(allyloxy)-1-methoxy-2-

(methylsulfanyl)benzene

The thiophenol from stage (i) was added as a solution in acetone (4 mL) to a

30 slurry of potassium carbonate (1.66 g, 12 mmol) in acetone (4 mL) and methyl



The thi ophenol fromstage (ii) was added as a solution in acetone (4 nL) to
a 30 slurry of potassium carbonate (1.66 g, 12 mml) in acetone (4 nlL) and
met hyl WWwO02L08%6313 PCT/1B02/01032 76 iodide (623 L, 10 mecolB02/0Ih® m xt ure
was stirred at roomtenperature overni ghttg and then evaporated to a gummy

solid. This residue was partitioned bet ween di et hyl et her and water (50 nL

each) and the,qr | C I er T

o oxt ract edodne oGS Bngt il TREBTAE Wag e LA EBHRGn Tt Byemight

fractions weyg t%h%i‘/a Mh‘i@&}oa I%@I'@t'ﬂﬁistr@sraﬂewds aFfttt’rorﬁed:laetvmerby

flash chromat ography [Si 02, ent ane Et OAc (19:1 -a 10 11 affordeg F%
8 H,

title ally diathgrether and (water( Geankpacbpagd ﬂ&fHO(@]m Byenp@s\iqppIaie

3.81 (3H, 44 (2 1 H,
) o6 dnvibugvef s Roltecgy ety Gihor Ta@RlL) et inEeonfbifiu
al lylether: o‘igﬁﬁibhﬁd@!‘oﬁs ezt dyiba YMgSDY) hnldhampbrétbd talahydrl @tumécatﬁcrmby st age
(iii1) (556ng, 2.64 nmmol) was dissolved in dry THE (26 f% ether

pal | adi um tétashrqrs()matqgrenlw [ﬁt@s,mﬁﬁiéwe/(ﬁw%w b ‘?310rﬁﬂ[ﬂ ord Eh@ ng Xt ure

was cool ed tg OC. Sodi. oro nd t he
m xture was h?%@\%ﬁ”t"d%g}ég :%cfﬂ)r g&@@?ﬁ?’%@ @E‘d?gt ¢3l-d %gvggﬁﬁa t. The
reaction ha e )28%6c@ .00 (3B, jdtiged1 6.888.y8i s and
SO a further11 ‘gﬁat?%ﬁ gf@p’%?tggrdumgt etrgﬁrqg??rr p(hengl gﬁospﬁryrrt{gdg( 153 ?rg 0.13

mol ) was ad8ddmynd the m xture was warned to 45C and stirred for a

further 12 ) v tion of sat.
NH4 C (aaé PRI defeeceaser 2 ) h@ﬂgl ture was

extract ed 20rhe atryrar%qrdrﬁsm ||W556ﬁb¢2®tmmﬂﬂ)iwastdtM\tedmrcEyd'HFé(26
(MgSHM) and evaporated to aaéuﬂlﬂoworan e oil rrfrﬁ ér on (ﬂ; flas
chr omat ogr aghly) fogiedzer withopall etalgs ?W*’Psﬂiﬂneaf( 2 o Y88y ed
title phenol r 5 oN) 2. 39
(3H, s), @é‘%f’ﬁ‘% '%B{“% \X/%?]écﬁ%lto o'é: sgﬂwﬁ’??’?qu%ggé EE@ %‘79 ?(%%HM%)I 6. 68
(1 H d). 2M&?&B&&d\ﬁh@‘mé&rrxtaréiw@erarldmdﬂobeaatmrdmmrb@rmpeﬁatute and stirred
o serhioh 1 Sadicn RS PsdB RS & S obi it HGo8AHHPAR
analysis and so a further batch of palladium tetrakis(triphenylphosphine) (153

mg, 0.13 mmol) was added and the mixture was warmed to 45°C and stirred for

a further 12 h. The reaction was quenched by the cautious addition of sat.
NH,Cl(aq) (until effervescence ceased) and the resulting mixiure was extracted
20  with EtOAc (3 x 50 mL). The combined exiracts were dried (MgSO,) and
evaporated to a yellow-orange oil. Purification by flash chromatography [SiOy;
DCM/ MeOH/ 880 NHs (93:7:1)] afforded the desired title phenol as a colourless
oil (425 mg, 90%); 814 (CDCls, 400 MHz) 2.39 (3H, s), 3.83 (3H, s), 4.97 (1H, s),
6.57 (1H, dd), 6.67 (1H, S), 6.68 (1H, d).
25
PREPARATION 15
2,3-Dihydro-1-benzothiophen-6-ol

(i) Preparation of 2,3-dihydro-1-benzothiophen-6-ol 1,1 -dioxide




77 A suspension of 2,3-dihydro-1 -benzothi ophen-6-am ne 1, 1-di oxi de

[ prepared according to J. Am Chem Soc. 1955, 77, 5939] (15.73 g, 85.8
mrol ) i n wetens3e§b00 nl) and conc. H2SO4 (35 nmL) was war nedTORe2/(1030] ut i on
was achi eved. The m xture was cooled to-9C and a solution of NaNO2 (6.22
g, 90 mol) in water 5 (15 nL) was then added over 5 mn. The reaction was

2 negat i ve (LaYSRANIPTPEE Ry Srep enEGiBIoRNGNED REBING e IR oRRTE | ouec
to warmto r, %g}ogﬁ%g@ ?h%?d;%n,s(,@qggg iggg] (F|5I7I’g}g t&5.8 mitnsl) Wh Wa@ér conc.

H2SO4 (55 n15 ) at e reaction was re-heated to 90C
and sti rred (800 tili)sariceopre. H B, (B5rmeNa® warmethlmill isotutnoeams achiaved. u'lfhﬁ was

filt dth Arb | t
The: stuaous e Mas seoIed ke bR Butla beitBomor NEBTE, (€58 & 8bihBal S WAl S
500 i) and 4 HenO0Rs ish Qa@@@weﬂ @mm Srwaere%c%heﬂaé Mﬁé&lht oEm fbreV RRRSAL ed

to give the 'desired phenol (12.7 g, 80% which was used wi thout further
puri ficati onre®wasGitlez], tawnwa)exeewwrzet umijl a Begmivedest with stargyKi1 H 15

Qrép;r ;t4| E)ﬁ pgllp Q%Soqtﬁ?lﬂ%i lfhﬁgh %ﬁ%ﬁ@&oﬁolﬁgg’él}%ﬁ%n t%éqbtb i‘]aetu & iEGne
from stage (@ahet4vifitstrindGoa M@k dfﬂ:d’n@' H§S©4 ((BQinD}lénd watbr THE0 @0 atL) was

added to a solution of DIBAL in tol uene 100 nmmol) adthe
m xture was 90ienTheaeadtien wesfredieatest ton c’t@ aN‘ tséFreéc%Ithlﬁée'H‘@eF%Bfﬁ

terrperat re Et 75

with rrlrﬁaoﬁg%ﬂ Ire%\%f @?fgw% ?ﬁ'&é%%h‘i@f&%@@@%@ﬁ?éﬁp’g’ﬁ %he

or gani C | aX@hp&?&tuﬁ@@@éﬁﬁg}ﬂ Tﬂ'é"a Wﬂﬁxthﬁé’@és@@ra@t@d with ethen(2/5 Btdat (3

x 150 nL) and the conbi ned or an| c layers were dried NQSO@H and
WRTR 0Hg

evapor at ed tthen B@AgdS5 > 500 anL) F&ﬂd thecomiyned praaniatayess H4MeIp @4 02i

ai for ded t ne Hedistaie bR ik des BRI 0127 oo Wich i hput

(CD3CD, 400 fiykiger rif?ca&naH, S {GD@|33@0<6 RMHngr@ .30€2H1m (356(2@-),,m 6765 (1H,H, s),
6.98 (1 H, d); REPA TIO\I

4- Et hy| 18- ( me) Y 194:|(T|?Ln§')l, Ygi{ﬁeﬁcb‘l mbMﬁn@(gfeéﬁé 1@@WM$D)1/01032 78 OH SMe  Et
(ii) Preparation of 2,3-dihydro-1-benzothiophen-6-ol

A solution of the sulfone from stage (i) (4.84 g, 26.3 mmol) in toluene (100 mL)
and THF (70 mL) was added to a solution of DIBAL in toluene (1M, 100 mL, 100
mmol) and the mixture was then heated at reflux for 16 h. After cooling to room
20 temperature EtOH (75 mL) was added cautiously followed by water (100 mL) with
. stirring. 6M HCI was added to the resulting thick suspension and the organic

layer was separated. The aqueous layer was extracted with EtOAc (3 x 150 mL)
and the combined organic layers were dried (MgSQ,4) and evaporated to a beige
solid. Purification by column chromatography [SiO,; DCM/ MeOH/ 880 NH3

25 (97:3:0.25) increasing polarity to (95:5:0.5)] afforded the desired title phenol as a
beige solid (1.85 g, 53%); & (CDsOD, 400 MHz) 3.13 (2H, 1), 3.30 (2H, m), 6.41
(1H, d), 6.60 (1H, s), 6.98 (1H, d); MS m/z (ES") 151 (M-H").

PREPARATION 16
30 4-Ethyl-3-(methylsulfany)phenol




(1) Preparation of 2-brono-5-nethoxyaniline 4-Brono-3-nitroanisole (10 g,
43 mmol) and iron powder (21.72 g, 385 mmol) were stirred in a m xture of
wat er (10wolop/osasa3 acetic acid (100 nL) for 1.5 h. The 5 ®aruBoR/010sS
renoved in vacuo, the brown residue was ken up in water (200 m -) and
treated with 10% ag K2CO3 until pH 10. The m xture was extracted with
Et CAc (4 x 150 nlL) and the conbined organic extracts were dried (MgJSO™4) and
evaporated to give the desired aniline .0 g, 57% as a brown oil; 8H
(CDCl 3, 400 MHz) 3.72 (3H, s), 4.05 (¥ _br), 6.22 (1 H dd), 6.32 (1 H,
d) 7.26 (1 H d); Msnmz 10 (TS+) 2(Q 04 (M H+). (i) Preparation of

i %Ee preceding aniline (16.4 g,
81 nnDI) was taken up in THE (5 m-) m.) and added slowy to
vigorously stirred 2M HCl (150 nmL) befof being cooled to OC. A solution

of NaNO2 (5. 81.m s then added 15 dropw se and
t he mxtuﬁemmm&@thure was transferrgd to a
pressur e- equaBisiRE-3dhitBRNIRSIE LNG| 4Rntmeljidad ndnqmwm (Pe. 22 g @ﬂ nmsd>l
stirred m xture of di nmethyldisul ide (10.97 ni, F‘@S Cé

g, 0.16 rolWererstiwgddn a(matum)of vm@é(tmmaaaﬂta%ﬁcméd ‘td&) oty hn ure
was al | oped I r

reacti Ongve ‘%@Y%? régwfvgﬁt ere ‘ﬁ%’sWﬁ @m\?vavggéejtxa? gc@eg‘h};\/’\?f'te lu_ Et OA (3
X 150 m -) aﬁd) atcetreaisl witd 1006 GQMQCO:;&![&" pHWHD. iy midu(eMp@©exiranted with

evaporated. The residue was purified by colum chromatogra 0 %
Et OAc i n perEt@fe Mmﬂé@gnwgambtf@rwrpbm@dprgwlc %%t%ﬂ%ﬂ%%é\"&%ﬁ ng

5. 3 75 ( amvappreigfisbyd e el HuRte, 6. Fb 57y adia Bt 5. Gkt A0
Preparation MH2)43 Im; bplxg) 2 05e2Rybe b2 H) déi) \6. ml blanél)%rve% T‘rH ethMSm/ze

(0.49 nm., 3. butyl (vinyl)tin (1.8 .4 mol ) and Pd(PPh3) 4
(372 ny100. :{Isrﬁ'rﬂl)g Zﬁér@/”ddded to a sol ution of the precedi ng brono

compound (7518 ‘ﬂgpa%hénrgml Q)ro'n%ﬁ%%ﬁ&sﬁ &ggws%?gnl ABeteur e was heat ed

at ref |ux d in vacuo and
the 30 resi duse peselidgtanilimneid.def MEmmM)tvms {e&enrdp in BB (Etrﬁlé)cZME}dC

The aqueous WO 02/ 083643 PCT BOZ/ 32, 7 xtract wi t h Et.OAC
(50 ) and mhbasbadapRalaTy invGoralaly stised eM YE] Y miSeetiediiin bolst
evapor at ed f In @FEH 1ar¥RE L Yas ﬁ’iéPPﬁddéU
pent ane] gavgldt’ ﬁ?t@dgyl\l eneq’?éség rg§5 gp\gél er%)Q/e o)\?v oi |
cont am nat chmpwmetarwbm roixtarerwas stined 8 0SHf¢rcDal ?hemtwelz'\)aqmmﬁiaﬁed
peaks) to a pressure-equalised dropping funnel and added dropwise to a vigorously

stirred mixture of dimethyldisulfide (10.97 mL, 0.12 mol) and CuCl (16.07 g, 0.16

mol) in water (25 mL). Once the addition was complete the mixture was allowed

to warm to room temperature and stirred overnight. The reaction mixiure was

20 filtered, the filtrate was extracted with EtOAc (3 x 150 mL) and the combined
organic layers were dried (MgSO,) and evaporated. The residue was purified by
column chromatography [SiOs; 5% EtOAc in pentane increasing polarity to 7.5%]
to give the desired thioether (4.38 g, 23%) as an orange oil; 8y (CDClz, 400 MHz)
2.44 (3H, s), 3.79 (3H, s), 6.55 (1H, d), 6.68 (1H, s), 7.39 (1H, d).

o5  (jii) Preparation of 4-methoxy-2-(methylsulfanyl)-1-vinylbenzene
Triethylamine (0.49 mL, 3.52 mmol), tributyl(vinyltin (1.88 mL, 6.4 mmol) and
Pd(PPhs)4 (372 mg, 0.32 mmol) were added to a solution of the preceding bromo
compound (750 mg, 3.2 mmol) in toluene (15 mL) and the mixture was heated at

reflux under nitrogen overnight. The solvent was removed in vacuo and the
30 residue was pariitioned between water (50 mL) and EtOAc (50 mL). The aqueous



52.46 (3H, s), 3.83 (3H, s), 5.24 (1 H d), 5.60 (1 H d), 6.72 (1 H, dd),
6.81 (1 H d, 7.06 (1 H dd), 7.44 (1 H d). (iv) Preparation of

1- et hyl - 4wowtlgsey3 2- (et hyl sul f anyl ) benzene 10% Pd on car lpea/1ga30o3ey) was
added to a solution of the preceding al kege (640 ng) in EtCH (30 nl) and
the m xture was heated at 50C under 40 psi 10 pressure of hydrogen
overnight. The reaction mxture was filtere

Wi ]rlh Et C]—II aldyer was@giectedwih eE\VaﬁGr(épéﬂL)r %n‘grhﬁeé?flﬁgh é @P'C I?‘%ﬁrﬁ Vﬁ%ﬂe as a
3,
200 M) ( A8 RS ahaEgh R Siicgli %‘Q@ﬁ'@'?ﬂvdm%a%@?hﬂs SE 1y

(3H, s), 6.EB#OAE |m-lped9aneqs gade (e desisgd alkeds (630 Hg)ds. a pale ygliopr @lbar ati on of

4- et hyl - 3- thyl sul fa h ,O%HB

hydr obr oni f;é'&aaém%%tewr VEces 6 U rsides i CEE im0 bt CRestEE peasl st ep
614 t f

i e T A G A LS L R ey R LS
(4 x 30 nL)?()'BKdI—l‘,de)ﬂldé (d)Hgd)n c Iayers were dr| ed 20 (rvgso4) and
evaporated t.0 @ bI chr omat ogr aphy

[Si 02; 10% E¥d G A as a reddish
il; 3H 95 (1
a" by (-Cng% PﬂQﬂr é%?%bn%@én&d—}%aé éddé’d {’@a(@%ldrtro‘h)of tﬁewgae g!kjen%m (
(M H+) . 25(@%@@ EYOH-(BAIrpl-)oarsd theemgtursarwaadwa;qs}neﬁﬁﬂ C‘Gm@relo BBl (i)

o ot E”Hﬁ%&ﬁaﬁ@ahﬁrﬁﬁ’fﬁ@eﬁ%&e@ﬁ%‘zTég‘?%gﬁi@w AV hES e thropah
30 Faith, Makpg itrERd e eHzeg\an@rwa pofRfted.to e7ﬁrodEéB)
was WO 02/ 083643 PCT/ I B /01032 80 dissolved in 2M HC (16 - &lne

heating to @& my) asteyelbvobibdontairday Wack impurities frgm ’themr@@ll@@lé séerr,

P o Al A T AT D, B g =

reaction m was (et 628 ﬁﬂrg .08 (fHpaEssure equal i zed dropping 5
funnel contai nrﬁg |ce(and)adde§ se(t opa)esol ution of NaSMe (12.3 g,

175 i) B u:tr t paulfamilipheagtt i on can generate
potentiall Y 30% HBr in AcOH (2 mL) and conc hydrobromic acid (0.5 mL) were added to the
ether from the preceding step (614 mg) and the mixture was heated at reflux

overnight. The reaction mixture was cautiously diluted with water (50 mL) and
extracted with Et20 (4 x 30 mL). The combined organic layers were dried

20 (MgSO04) and evaporated to give a black oil. Purification by column
chromatography [SiOg; 10% EtOAc in pentane] gave the title phenol (349 mg) as
a reddish oil; 84 (CDCls, 400 MHz) 1.21 (3H, 1), 2.42 (3H, s), 2.63 (2H, q), 4.95
(1H, br), 6.56 (1H, dd), 6.67 (1H, d), 7.00 (1H, d); MS m/z (ES") 167 (M-H").

25 EXAMPLE 17
4-Chloro-3-(methylsulfanyl)phenol

OH

SMe
Cl

(i) Preparation of 1-chloro-4-methoxy-2-(methylsulfanyl)benzene

2-Chloro-5-methoxyaniline (13.83 g, 87.8 mmol) (prepared according to H.F.
30 Faith, M.F. Bahler, H.J. Florestano, J. Am. Chem. Soc., 1955, 77, 543) was



expl osi ve net hyl sul fanyl di azenes]. M xture stirred overnight, then
extracted with ether (2 x 500 nL) and the conbi ned organi c extracts were
dried (MpSO4Hp/osasd3 evaporated. The residue was partiti onedCoaBeans2et her
(750 nL) and 2M NaOH 10 (750 niL) and the rgani c phase was dried (MySO4)
and evaporated to give crude thioether ? 80% pure) (13.22 g, 80% as a

T S D bR Al
(i) Prepar %’ilfrﬁl@%gfpréd%é afffh- . SS ta»e b diatidh bP h@mb% &6l @169@5%#@0%

ether (13.2 ved In a mxture conc. hydrobromc
acid (9 nl- )Naerd(emmmasuheaadﬂed cmcpmase:mdmp rabdureevasatirsed abdifor ¥or 6

h. Af | h
ARSI R R e L R T St g
layer wag exinaqiceftahihg n@é’bh’é%d@@‘lﬂ settbensdiMidia oHNGZMe (2.3 and76he 20

conbi ned basic extracts were acidif with conc. HCl before being
extract ed \mmbl)lﬁn @&ter((BSE)mL)I'[@LmOQa’rhl%rmtlpacﬁam@@ﬂ%’ﬁtebﬂo‘@%@M) and

t ed, |
pur 11 od by xBlRNATERmTEDY o Bhe STRLRRRRALHL Hen gefcie i vee
polarity toe@ﬁb@( xtQO@h‘rLe) éﬁtﬁth‘é‘ édﬁblﬁ@@@@éarﬁge&trﬁctsﬁﬁé@a dr&kﬂ ar@o
Miz) 2.41 (3H sy, 4.98 (1 H 25 s), 6.52 (1 H dd

H, d); M5 mexap@&atgd. 1me (emue was PREFGRAT igtvegn et&er (750 m )and 2 NaOH

e vio 03P os S ANEE et Piipe R AR IRBE AR T g,
accordi ng t @nkde ﬂlé@ﬁéﬁ@Bd\% poes)s@ 3.2 g, gEnapas a @wwm@.swmctm& udétP4- 1296]
(77 mg, 0.54 mmol), the phenol from F aration

100
pot assi um cawtlnouhfw’ti(elwruﬁrga’thn a® ( OOaM(h"ZD)IQM‘(gﬁ )75/\(3% Sbcﬁrﬁ%ned
and the mxt t 60C5for 15 h. After cooling to
room terrper gg\f%e nfﬁ'(ff’uq)e(}%i“g{l ted with water 5 nlL and extracted
with diet hyl(u)qb@érét%ﬂbﬁ Ohlorb®: (methyisiiienghsiesnial fracti ons vvere dried
(NgSO4) and evaporated to a brown oil of the title conmpound ng, 95% .

H NVR dRowdderprecedingrather (18.22 9oT0 suneh) wasdisgelved yn gwggg £8Nbe used
5. 10 3. g5 D aelc sEROML) by pORHB] i 90 ¥ Kgiaa ?ﬂ”?%%ﬁé%be,a E Rk
H d), 8.961éds h. Aftbr cooling to room temperature and standing overnight the reaction wa
diluted with water (500 mL) and extracted with EtOAc (500 mL). The organic
layer was exiracted with 2M NaOH (600 mL) then 6M NaOH (200 mL) and the
20 combined basic extracts were acidified with conc. HCI before being extracted

16 (1

with EtOAc (1 L). The organic extract was dried (MgSO4) and evaporated,

dissolved in toluene (100 mL) and evaporated. The residue was purified by

column chromatography [SiO,; 5% EtOAc in pentane increasing polarity to 20%]

to give the title phenol (2.2 g, 18%); 8u (CDCls, 400 MHz) 2.41 (3H, s), 4.98 (1H,
25 s),6.52 (1H, dd), 6.62 (1H, d), 7.16 (1H, d); MS m/z (ES’) 173 (M-H").

PREPARATION 18
4-[3-Methoxy-5-methyl-4-(methylsulfanyl)phenoxylnicotinaldehyde

L

Me OMe
Me




10.55 (1 H, s); M5 mz (ES+) 290 (M+). PREPARATION 19-37 The fol | ow ng
compounds of fornmula Ila, i.e. conpounds of general fornula 11 15 where L
is -C(H)-WOM2/08364N-, Qis -C(H-, Uis -C(H- and T is CHecTusexnipizepar ed
in an anal ogous fashion to pr epar ation 18, from 4-chl oroni coti nal dehyde and
the phenol indicated. Unless otherwi se stated, starting phenols are either

crude. C'p?l)lj&ﬁv%%ééﬁ@?riaﬁy@%%r%ﬁ%ra%t@s'a%“%ﬁrﬁyﬂﬁ@%rﬁé%eﬂh PEREOIM (ot age
wi thout fur ﬁ% %g/pgﬁﬁsdlé §59 | 13104 £68) ( @7%% 0.54 nfthb) tHY SRR @@nphenol

Data O Z w PCT/IBOZ/01032 2 Prep Prec phenol Data OZ W
Y 19 conmer prepdrmtiGii6e((CITHEY, 0164 M) peiFssiyn qarb@r)ate (39QimaH1-88 mmehy( 2H,

01,7 120 B lo ol e B B s bl lop Pl A

avai | abl§ 7fc?r0153"k\ftgt) coo?nng\':to(r@bln l@}éa&e?aﬁﬂe (He Mixtdie was@fiuted With waterl®. 60
(1 H s); 3 21 Ref_a Used crude as ,a 75:25

mxture Wi mrL andreo(tragtedlwi‘éh?@&yl sthgrdpos 3mL.Jie eaphingdarggnig4racigns ny |
were dried (MgSQ,) and evaporated to a brown oil of the title compound (150
mg, 95%). "H NMR showed the material to be of sufficient purity (90-95%) to be
used without further purification; 8y (CDCls, 400 MHz) 2.29 (3H, s), 2.49 (3H, s),
10 3.85 (3H, s), 6.52 (1H, s), 6.61 (1H, s), 6.71 (1h, d), 8.52 (1H, d), 8.96 (1H, s),
10.55 (1H, s); MS m/z (ES*) 290 (MH").

PREPARATION 19-37
The following compounds of formula lla, i.e. compounds of general formula I

15  where L is -C(H)-, M is -N-, Q is -C(H)~, U is -C(H)- and T is CHO, were prepared
in an analogous fashion to preparation 18 from 4-chloronicotinaldehyde and the

phenol indicated. Unless otherwise stated, starting phenols are either
commercially available or their preparations are described herein. The crude
product was generally of sufficient purity to use in the next stage without further

20 purification.

> I CHO
N
o)
W z
Y
(lia)
Prep | Prec phenoal Data




3.43-3.50 (2H, m, 6.70 (1 H d), s 6.91 (1 H dd), 6.99 (1 H s), 7.26 (1
H m, 852 (1H d, 898 (1 H s), 10.60 (1 H, s); MsSnliz (TS+) 258 M
22 conmerwpakiogze&H (CDCl 3, 300 MHz) 2.39 (3H, s), avail alpcenBoZAoi23H, s),
6.67 (1 H d), 7.00 (2H, d+s), 7.25 (1 g% obs), 8.57 (1 H d), 9.01 (1 H,
s), 10.62 (1 H M NE s) MS m z (ES+) 0 (MH) S 23 Prep 8 Used crude
as a 75:25 mw-m w-th—start-hg- ; —47 (3H,
s), 6.69 (1 Ipiepg n'iecpé‘eg‘i (2H, m 35 (1 H, , sMe 8.57 (1 H, brg),
9.00 (1 H, [brs),| 10.55 (1 H, ; (T$+) 264 MH 24 Prep 10 8H
(CDbCl 3, 404 MHz)| 3.15 (2H, m, , 6.65 (2H, m, 6.73 (1{H m,
7.11 (1 H M, §.54 o (1 H d), ), 10.57 (1 H sj s); MSniz
(TSH) 274 (IMFF) 2ormABIoRig! al ! '% MJ@D z?bcﬁQH&?é*vs@H d),
avai |l abl e §. 65 (].?\;aﬂagg, . 08 , d,g1d) , | 8. 97
(1 H s), [|10.58 (1 H s); M ; I‘ﬁp5 g1|.8H CDhCl ,
400 MHz) 2.53 (3H, s), 6.63 ( ' 'I$S+ 568 |@|qu+) B.58 (1
H d), 9.01 (1 H s), CF3 10.5 ’ (M—I+ VO
02/ 083643 RCT/ 1802/ 01032
20 commercially 8x (CDCls, 400 MHz) 6.67 (1H, d),
available 7.20 (2H, d), 7.35 (2H, d), 8.58
(1H, d), 9.05 (1H, s), 10.60 (1H,
s); MS m/z (TS*) 284 (MH")
21 Ref a Used crude as a 75:25 mixture
with starting aldehyde: 84 (CDCls,
400 MHz) 3.31-3.34 (2H, m),
3.43-3.50 (2H, m), 6.70 (1H, d),
6.91 (1H, dd), 6.99 (1H, s), 7.26
(1H, m), 8.52 (1H, d), 8.98 (1H,
s), 10.60 (1H, s); MS m/z (TS")
258 (MH")
22 commercially dn (CDCls, 300 MHz) 2.39 (3H, s),
available 2.52 (8H, s), 6.67 (1H, d), 7.00
(2H, d+s), 7.25 (1H, obs), 8.57
(1H, d), 9.01 (1H, s), 10.62 (1H,
s); MS m/z (ES*) 260 (MH")
SMe
23 Prep 8 Used crude as a 75:25 mixture
with starting aldehyde: 4 (CDCls,
400 MHz) 2.47 (3H, s), 6.69 (1H,
F m), 6.91 (2H, m), 7.35 (1H, m),
SMe 8.57 (1H, brs), 9.00 (1H, brs)
10.55 (1H, s); MS m/z (TS") 264
(MH")
24 Prep 10 dn (CDCl3, 400 MHz) 3.15 (2H,
m), 4.48 (2H, m), 6.65 (2H, m),
6.73 (1H, m), 7.11 (1H, m), 8.54
(o (1H, d), 8.99 (1H, s), 10.57 (1H,
s s): MS m/z (TS*) 274 (MH")
25 commercially 31 (CDCl3, 300 MHz) 2.50 (3H, s),
available 6.65 (1H, d), 7.08 (2H, d), 7.36
(2H, d), 8.52 (1H, d), 8.97 (1H, s),
10.58 (1H, s); MS m/z(TS") 246
SMe (MH+)
26 Prep 12 &1 (CDCls, 400 MHz) 2.63 (3H, s),
6.63 (1H, d), 7.26 (1H,dd) 7.45
(2H, d), 8.58 (1H, d), 9.01 (1H, s),
CF, 10.57 (1H, s); MS m/z(TS") 314
SMe (MH+)




83 Prep Prec phenol Data O Z WY 27 Prep 7 8H (CDCl 3i 400 MHz) 2.48 (3H,
s), 6.64 (1 H d), 6.05 (1 H d), 7.19 (1 H s), 7.28 (1 H d), 857 (1 H,
d), 8.99wW(0Db2mB3683, 10.56 (1 H, s); MS A mz (TS+) 280, P8I/IB0A#1)P32 SMe 28
Prep 13 8H (CDCI 3, 400 MHz) 2.45 (3H, s)g % 3.87 (3H, s), 6.62 (1 H d),

6.69 1 (1 H d), 673(1H dd), 7.20 (1 Ove d), 8.53 (1 H d), 8.99 (1
H s), M 10.58 H L\ MBSl z (FS) 276 —NWH+—29-comrereiatty—8H | 3i

i _J Uullllﬁblﬂl 1 y OT1

400 MHz) 1. pRrepafPrecphendly ai| abl 1Pates 62 (1 H d), 7.04 |(2H,
d), 7.22 (2H d)| 8.47 (1 H d), s): MB miz (TS+) 228 Et|(MH)
30 Prep 11 BH (ODCI 3i 400 M+z) 4. 6.63 (1 H d), 6.96 (1|H d),
7.00 (1 H 5), 7,29 (1 H d), 8.5 8.97 (1 H s), 10.57 (L H s)
s 31 Prep BsBH{ERCE3 400 MHz) ) 7 H, ),
6.50 (1 H, %?"f 65'% (1 H d), 6 ,2“60% 46@MHZ%ﬂ83¢3?9%) 8. 9?
(1 H s) s |32 Prep 15 8H (CDCl 3i % 38%4(“3 ) g
)89 3. 53 (1

6.71 (1 H H), 6.77 (1 H dd), 6|4
H d), 8.99{(1 H s), m/z TS+)280 282 (MH*

SMe

(1H, d), 6.73 (1H, dd), 7.20 (1H,
ove | d), 853 (1H, d), 8.99 (1H, s),
10.58 (1H, s); MS m/z (TS*) 276
(MH")

29 commercially 34 (CDCl3, 400 MHz) 1.23 (3H, 1),
available 2.67 (2H, q), 6.62 (1H, d), 7.04

28 Prep 13 34 (CDCls, 400 MHz) 2.45 (3H, s),
3.87 (3H, s), 6.62 (1H, d), 6.69

SMe

(2H, d), 7.22 (2H, d), 8.47 (1H, d),
8.96 (1H, s); MS m/z (TS") 228
£t (MHY

30 | Prep 11 8 (CDCl, 400 MHz) 4.25 (4H, s),
6.63 (1H, d), 6.96 (1H, d), 7.00
(1H, 8), 7.29 (1H, d), 8.51 (1H, d),
S

8.97 (1H, s), 10.57 (1H, )

31 | Prep5 8+ (CDCls, 400 MHz) 2.21 (3H, s),
3.14 (2H, m), 4.38 (2H, m), 6.50
(1H, d), 6.55 (1H, d), 6.72 (1H, d),
8.50 (1H, d), 8.94 (1H, s)

32 Prep 15 8n (CDCl3, 400 MHz) 3.32 (2H,
m), 3.44 (2H, m), 6.71 (1H, d),
6.77 (1H, dd), 6.99 (1H, s), 7.25
S

(1H, d), 8.53 (1H, d), 8.99 (1H, s),
10.60 (1H, s); MS m/z (ES") 258
(MH")

33 | Prep9 8 (CDCls, 400 MHz) 3.17 (2H,
m), 4.45 (2H, m), 6.69 (1H, d),
6.77 (1H, m), 6.89 (2H, m), 8.56
=

S (1H, d), 8.99 (1H, s), 10.5? (1H,
5 \) s); MS m/z (TS") 274 (MH")

34 Commercially dn (CDCl3, 400 MHz) 6.72 (1H, d),
available 7.44-7.60 (3H, m), 8.16 (1H, d),
8.23 (1H, d), 8.58 (1H, d), 8.98
(1H, d), 9.07 (1H, s), 10.67 (1H,
s); MS m/z (TS") 251 (MH")




10.60 (1 H, s); Msmz (ES) 258 M+ 33 Prep 9 8H (CDC 3, 400 WMHz) 3.17
(2H, m, 4.45 (2H, m, 6.69 (1 H d), 6.77 (1 H m, 6.89 (2H m, 8.56 s
(1 H, d_) ,WB.00883643 H, s), 10.59 (1 H, o | s) I\/B m z ( TS+PCTABOAGWBER) 34
Commercially 8H (CDCl 3, 400 MHz) 6.72 (15; avai lable 7.44-7.60 (3H,
m, 8.16 (1 H d), 8.23 (1 H d), 8.58? H, d) 8.98 (1 H d), 9.07 (1 H,
s), 10.67 (1_H, Ns): MS mlz (TS 01032

SMe

84 Prep PrdcPigRelidiecbhenel 0 z wY 3 >D§|“P(CDC|3 400 MHz) 1.2p (3H,
t), 2.42 (|3H, s), 2.63 (2H, q), d, 6.84 (1 H d), 6.91 (1 H,
m)(z Et TSY 274 IH+ 36 Ref b 8H (GBO : Mz) 1.28 (3H t), 2.52](3H,
s), 2.78 (ZH=mrso-6a (tH—d 7 (2
5 I PRptd (1 O , Fos @3, 5. po (1
r% FSg)D éc?'%pgj éﬁe @§3repl7
8H (CDCl 3i 400 sz) 2.41 (3H, s),
H s), 7.40 (1 H d), 8.53 (1 H, é,
according tjo Synth. Commun. 1991, Q’S+)274(MH+
36 | Refb 84 (CDCls, 300 MHz) 1.28 (3H, 1),
(1H, d), 7.00 (2H, m), 7.28 (1H,
5 | d), 855 (1H, d), 9.00 (1H, s),
(MH")
37 | Prepi7 84 (CDCl, 400 MHz)241 (3H, s),
(1H, ), 7.40 (1H, d), 8.53 (1H, d),
oMo | 8:98 (1H, s), 10.55 (1H, s); MS

s), SMe 7.124 (1 H d), 8.52 (1 H (1 H s), 10.60 (1 H s)| M
H d), 9.00 10.63 (1 H
Do (1
rCl 'E iHs@ 0. ﬁ/rs
cl mz (ESH) 312 (Ma+) a 2,3-dih gﬂg@(ﬁl g%%red
2.52 (3H, s), 2.78 (2H, q), 6.68
10.63 (1H, s); MS m/z (TS") 274
6.64 (1H, d), 6.82 (1H, dd), 6.90
m/z (ES*) 312 (MNa"*)

cl
2 2 3-dihydro-1-benzothiophen-5-ol prepared according to Synth. Commun. 1991, 21,

959-964.
® 3-ethyl-4-(methylsulfanyl)phenol prepared according to J. Med. Chem. 1983, 26, 746.

5 PREPARATION 38-39
The following compounds of formula llb, i.e. compounds of general formula Il
where L is -C(H)-, M is —C(H)-, Q is -C(H)-, U is -N- and T is CHO, were prepared
in an analogous fashion to preparation 18 from 2-chloronicotinaldehyde
(prepared according to Chem. Pharm. Bull., 2000, 48, 694) and the commercially

10  available phenols indicated. The crude product was generally of sufficient purity

to use in the next stage without further purification.

CHO
= I
NS
N (0]
W Z

(ilb)



959-964. b 3-ethyl-4-(methyl sul fanyl ) phenol prepared according to J. Med.
Chem 1983, 26, 746. 5 PREPARATI ON 38-39 The foll ow ng conpounds of
formul a 1Wb,02/08343 conpounds of general formula Il where CTABOX(1BY2-, Mis
-C(H-, Qis -C(H-, Uis -N and T is ., were prepared in an anal ogous
fashion to preparation 18 from 2-chl oroni coti nal dehyde (prepar ed accord| ng
to Chem P 9""“ H- 2(;1'00, 4-8- 594) "nd t+-he—eorme+rectat Y +0—avai | e
phenol s i ndi i R8P el reppbieoly d Qgenerally of sufficient purity to
use in the |next |stage w thou purification. O al CHNO w4z Y
(I'1'b) WO 02/083643 PCT/1B02/ Prep Prec phenol Data O Z WY|38
comrezmally SH(CDCI3i 400 (3H, s), 7.13 (3H, available m,
7.35 (2H, d)zg 8. [28brhrhefdiallil) - | B- R..(CBE) 4é@wﬂi bEofBHSs), 7 VB (8FIZ | (TSH)
246 (NH+) [SMe 30, SN é ) 2)4, T(b ;23‘55()”4 47 (3H,
available ), 7.02 (2H m, 721 Hg No.55 (1 m/z oaBa3 (1 H
8.35 (]W H, dd), 10.53 (1 S)l; Oﬁi/s z((TS+) 260 ?kg) g )

PREPARATI ON 40 4+ (2 3-Di hydrj-1
4-benzoxat hiin-7-yl oxy)-N, 6-di ngthyldicotinamide 0 N=Me H Ms

39 commercially A 81 (CDCls, 400 MHz) 2.38 *3H, s), 2.47 (3H,

available N 8), 7.02 (2H, m), 7.12 (1H, dd), 7.24 (1H,
| obs), 8.23 (1H, d), 8.35 (1H, dd), 10.53 (1H,
Zme | 8); MS m/z (TSY) 260 (MH")
SMe
PREPARATION 40
4-(2,3-Dihydro-1,4-benzoxathiin-7-yioxy)-N,6-dimethylnicotinamide
o)
_Me
o
Me /

5

10

15

The product from Preparation 1 (1.00 g, 5.42 mmol) was combined with the
product from Preparation 9 (911 mg, 5.42 mmol), potassium carbonate (1.49 g,
10.8 mmol) and DMF (5 mL). The mixture was then heated to 90-100°C and then
stirred at this temperature for 20h. The solvent was removed under high vacuum
and the residue was slurried in a mixture of DCM/ methanol/ 880 NHs (93:7:1).
The mixture was filtered through a short plug of SiO; eluting with the same
solvent mixture, and the filtrate was evaporated to an off white solid. Trituration
with ether afforded the title compound (1.23 g, 72%); &y (CDClg, 400 MHz) 2.44
(8H, s), 3.01 (3H, d), 3.18 (2H, m), 4.46 (2H, m), 6.46 (1H, s), 6.63 (2H, s+d),
7.12 (1H, d), 7.39 (1H, brs), 9.10 (1H, s); MS m/z (TS") 317 (MH").

PREPARATION 41-44
The following compounds of formula lic, i.e. compounds of general formula i
where L is -C(H)-, Mis -N-, Q is -C(Me)-, R is -C(H)- and T is -C(O)NHMe, were




5 The product from Preparation 1 (1.00 g, 5.42 mmol) was conbined with the
product from Preparation 9 (911 ng, 5.42 mmol), potassium carbonate (1.49
g, 10.8 wowmkjpsmmsl DVF (5 nL). The m xture was then heat etCraB@»10£20C and
then stirred at this tenperature for 20§z The sol vent was renoved under

hi gh vacuum and the residue was slurried in a mxture of DCM nethanol/
880 NH3 (93:7:1). 10 The m xtur s filtered through S ug of Si02
el uting wit RreRfEed iH@n angieaaus f%?ail%ﬂrtg,arﬁﬂﬂra?'ﬂ@% ﬁgmatﬁg d}ééﬁg\%épor ated to
an of f whit | rd ' hdi hey scthé eaded thid praduct was pupiiedd
(1.23 g, 72%@&%@?%@%%%%@;%%@%@15 |?13|-(|?':ﬁs), 3.01 (93H, d), C?T?B (2H,
nm, 4.46 (2by flaph chradatagraphypn sficeyel-2H, s+d), 7.12 (1 H d), 7.39 (1 H,
brs), 9.10 (1 H, s); MSsmz (TS+) 317 (MH).5 15 PREPARATI ON 41-44 The

foll owi ng conpounds of formula Ilc, i.e. confpounds of general forrnula II
where L is -C(H-, Mis -N, Qis - X (S -C(H- and T is -C(O NHW,
were WO 02/ 083643 PCT/ |1 B02/ 01032 86 N5t epgir ed MiMaan anal ogous fashion to
Preparation 40 fromthe product of kepal ation 1 and the phenol indicated.
In sone cases the product was puriMel’e y fd ash chromat ography on silica
gel. O NI NHW Me O w4Z Y (11C) Prep Brec phenol Data Z WY 41
comercially 8H (CDCl 3, 400 MHz) 2.43 (3H, 8 available 2.57 (3H, s),
3.02 (3H, d), 6.40 (1 H, s), 7.05 (2H, d), (3H, m, 9.21 (1 H s); M
mz (TS+) 289 SMe (MH) 42 Prep 13 8H\§’ 400 MHz) 2.13 (3H, s), 2.30
(3H, s), 3.29 (3H s), 3.70 z

Y
(i)
Prep | Prec phenol Data
z
w Y
41 commercially 84 (CDCl3, 400 MHz) 2.43 (3H, s),
available 2.57 (3H, s), 3.02 (3H, d), 6.40
(1H, s), 7.05 (2H, d), 7.38 (3H, m),
9.21 (1H, s); MS m/z (TS") 289
(MH")

SMe

42 Prep 13 8y (CDCls, 400 MHz) 2.13 (3H, s),
2.30 (3H, s), 3.29 (3H, s), 3.70

(8H, s), 6.02 (1H, brs), 6.71 (2H,
OMe s+d), 6.91 (1H, d), 7.45 (1H, brs);
MS m/z (TS*) 318 (MH")

84 (CDCls, 400 MHz) 2.42 (3H, s),
2.97 (3H, d), 3.14 (2H, m), 4.42
(2H, m), 6.38 (1H, s), 6.70 (1H, m),
6.80 (1H, s), 6.86 (1H, d), 7.38
(1H, brs), 9.16 (1H, s); MS m/z
(TS") 317 (MH")

8y (CDCl3, 400 MHz) 2.34 (3H, s),
2.40 (3H, s), 2.47 (3H, s), 2.99
(3H, d), 6.36 (1H, s), 6.92 (1H, d),
7.20 (1H, d), 7.41 (1H, brs), 9.18
SMe (1H, s); MS m/z (TS*) 303 (MH")

SMe

43 Prep 9

ot

44 commercially
available

e

PREPARATION 45
6-Methyl-4-[4-methyl-3-(methylsulfanyl)phenoxylnicotinamide




(3H, s), 6.02 (1 H brs), 6.71 (2H, Owe s+d), 6.91 (1 H, d), 7.45 (1 H,
brs); sMe MSnmz (TS+) 318 (M+) 43 Prep 9 8H (CDCl 3, 400 MHz) 2.42 (3H,
S), 2.9WQ3klos®¥3 3.14 (2H, m, 4.42 (2H, m, 6.38 (1 HPCTNBOBITL (1 H,
m, 6.80 (1H s), 6.86 (1 H d), 7.38 g (1L H brs), 9.16 (1 H s);, M
mz (TS+) 317 (MH) 44 commercially 8H (CDCl 3, 400 MHz) 2.34 (3H, s),
available 2.40 (3H, s), 2.47 (3H, s), 2.99, (3H, d), 6.36 (1 H s), 6.92 (1
H d), M 7.20 (1 H d), 7.41 (1 H, brs) .18 SMe (1 H, s); Msnmz (TS+)
303 (MH+) 5 PREPARATI ON 45 NN,

6- Met hyl - 4- [ 4- net hyl - 3- (et hyl sulfanyll p enoxylnr coti nam de WO 02/ 083643
PCT/IBOZ/01032 87 0 NH2 Me &' SMMe”"ME”Th@ title conmpound was prepared in
an anal ogous fashion to Preparation 40 frg®_the product of preparation 2
and 4- Met hyl - 3- (net hyl sul f anyl ) phenol (pr ed according to L.

Testaferri, M Tiecco, M Tingoli, D. Chi& dMe

1982, 38, 2721-2724); SH (CD30D, 400 MHz) 31 (3H, s), 2.40 (3H, s), 2.44
(3H, s), 6.57 (1 H s), 6.87 (1 H, dd), 7.%(1H d, 7.26 (1 H d), 8.81
(1 H s); Myndifieldoph &ﬁﬂjﬁlﬁ(b"b)re aRERARATAAbdduslf@shion to Prepara’uon 40 from

6- Met hyl - 4- (4-chl or o- 3- (net hyl sul fan IN?phenoxyr ni cot i nam (JVE 0
the product of preparatron 2 and ethyl-3 methylsulfanyl)phenol (prepare

F. Maiolo, 5 Tetrahedron,

according to L. Testaferri, M. Tiecco, M. Tingoli, D. Chianelli, F. Maiolo,

5  Tetrahedron, 1982, 38, 2721-2724); &y (CDs0D, 400 MHz) 2.31 (3H, s), 2.40
(3H, s), 2.44 (3H, s), 6.57 (1H, s), 6.87 (1H, dd), 7.05 (1H, d), 7.26 (1H, d), 8.81
(1H, 8); MS m/z (TS¥) 289 (MH").

PREPARATION 46
10  6-Methyi-4-[4-chloro-3-(methylsulfanyl)phenoxylnicotinamide
o
NS NH,
Me ‘ o

SMe
Cl

The title compound was prepared in an analogous fashion to Preparation 40 from
the product of preparation 2 and the phenol of preparation 17; 8, (CDCls, 400
MHz) 2.42 (3H, s), 2.44 (3H, s), 5.85 (1H, br), 6.40 (1H, s), 6.80 (1H, dd), 6.86

15 (1H, d), 7.24 (1H, br), 7.40 (1H, d), 9.19 (1H, s); MS m/z (ES") 309 (MH").

PREPARATION 47
3-(3-Methyl-4-sulfanylphenoxy)isonicotinonitrile

\CN

l
N~

Me
Me



SMe C The title conpound was prepared in an anal ogous fashion to

Preparation 40 from the product of preparation 2 and the phenol
pr epar at iwo 02/8836&H (CDCl 3, 400 MHz) 2.42 (3H,
6.80 (1 H d
9.19 (1 H, s);

(1-H
br),
3- (3- Met

br),

hy|

6.40 (1 H,
7.40 (1 H, d),

s),

henox

02/ 083643 5@@5’%%8%@?*’%%

the m xt

x 100 ni).

ur

| %lz? OGmd st
L”J?a)ss.“ﬁ% C%g&@fa;@bwé gm&@w 61 Fmﬁél? faaaxﬁd@mmn da5§&1
stirred an(dmfm@ﬁtledDME (ZQGEL)f a'hemlxture Wﬂ& &Hrr%@nﬁﬁ@ai

Al &

evapor ased gng| ehihtesd wntﬁfaomqlsdm
[Si02; DCM MeOH (100:0

S)

6.92 (
MS mz

to 9

9:

s),

MS Mz (ES+) 309 (MH#).

rile

of

2. 44 ( BHI/1B)2/0183285
6.86 15 (1 H, d),

7.24 (1 H,
PREPARATI ON 47

B pas ombipelyst RSl

4@ (738%dg, k) and
The m xture was

%bh@%fﬁ!drfahur e,

oot G o g At dilye, At s Pyl WG At 140 RIOET

00aaL R Thef darabibgdfdrgaic 1ayere wﬁregjmﬂhy

to afford the title conp

col our | ess (MgSQ44tiitergd amd e)gapome(imr@e&ﬁaa heHigpidple yyag BW'f'%q by i‘aﬁﬁ ( 3H

ound

as

igohtogfadlly 9ich, PE DR RCRS 98- dh eratic T e 5ri

of formul a dsléicolouﬁes%ﬂnawdfg @H%l)elﬁﬁf(aDGIQrm MHz 2. Bm@ﬁ s},

were prepared in an anal ogous fashion to

conpound ofs) 8882kt |ﬂ@n77116 Gk Dné. 413k(éhbld)43r37c(él"e§) 8.4 HM’)I MAmig o

Pr epar a

» 84930,
15 the

npounds

YV Ty (15t 257 (MHY.
PREPARATIONS 48-63
The following compounds of formula lid, i.e. compounds of general formula Il
where T is cyano, were prepared in an analogous fashion to Preparation 47 from
15  the compound of preparation 71 and the phenol indicated.
L CN
X
Q\U o
:
w Y
(I1d)
Prep | Prec phenol | L M Q U Data
:
w Y
48 | commercial | -N- -C(H)- | -C(H)- | -N- 8y (CDCls, 400 MHz)
7.37 (2H, d), 7.74
(2H, d), 8.28 (1H, s),
8.44 (1H, s); MS m/z
(TS") 283 (MNH,")
CF,
49 commercial | -C(H)- | -C(H)- | -N- -C(H)- Sn (CDCls, 300 MHz)
2.54 (3H, s), 7.08
(2H, d), 7.37 (2H, d),
7.57 (1H, d), 8.35
(1H, s), 8.48 (1H, d);
SMe MS m/z(TS") 243
(MH")

W



Prep Prec phenol L MQ U Data z WY 48a commercial -N -C(H- -C(H)- -N
8H (CDCI 3, 400 MHz) 7.37 (2H, d), 7.74 (2H, d), 8.28 (1 H s), 8.44 (1
H, s); NSvOI02/083635+) 283 (MNH4+) CF3 49 commerci al - C(H) PCTABod01032N-
-C(H) - 5H (CDCI3, 300 MHz) 2.54 (3H, sgg 7.08 (2H, d), 7.37 (2H, d),
7.57 (1 H d), 835 (1 H s), 848 (1 H, d); SNEIVBrﬂz(TS+) 243 M+ WO

S
02/ 083643—PCFL-BoX-04 —80-—PreprRrec—phenol G2y - 50
comer ci RIEP. \E"e"Ef‘iﬁ)w t H) -Wq Qg ( |§, ﬁé@ 46 (3H, s),| 7.00

’Ql\.)_

(2H, d)] 7.1 (1 H d), 7.p8 (2H d), [7.37 rr), 8.36 (1 H |d):
MB Mz (TS+)| 243 M| 51 Prép 8 -O(H) - FC(H)- )- 8H (CDCI 3, 4do

NHz) 6182-6/89 (2H . 7{31 (1/H 1)} 7.49 " Im, 836 (1 H |sw
s), 8.40 (1 H ny 52 brepol. .ol rH ’ . i i)

3.10 (2§50 | canmggeal | -N-" [ -C{H)- | -C(H)- - Bf' S SR oo i)

2.46 (3H, s), 7.00
(2H, d), 7.19 (1H, d),
7.28 (2H, d), 7.37
(1H, m), 8.36 (1H,
d); MS m/z (TS")
243 (MH)

51 | Prep8 C(H)- | -C(H)- |-N- | -C(H)- 81 (CDCls, 400 MHz)
6.82-6.89 (2H, m),
7.31 (1H, 1), 7.49
F

(1H, m), 8.36 (1H,
s), 8.49 (1H, m)

52 |Prep9 C(H)- | -C(H)- [-N-  [-C(H)- 8+ (CDCl3, 400 MHz)
3.10 (2H, m), 4.38
(2H,m), 6.70 (1H,

m), 6.80 (2H, m),

0 7.44 (1H,d), 8.25
(1H, s), 8.37 (1H, d);
MS m/z(TS") 271
(MH")

53 commercial | -C(H)- | -C(H)- | -N- -C(H)- &1 (CDCls, 400 MHz)
1.23 (3H, 1), 2.61

(2H, q), 7.00 (2H, d),
7.22 (2H, d), 7.48
(1H, d), 8.27 (1H, s),
Et 8.40 (1H, d); MS m/z
(TS") 225 (MH")

54 |Prepi2 | -C(H)- | -C(H)- |-N- | -C(H)- 8t (CDCls, 400 MHz)
2.50 (3H, s), 7.22
(1H, m), 7.37 (1H,

| . 742 (1H, d), 7.63

1 (1H, d), 8.31 (1H,
SMe brs), 8.49 (1H, brs);
MS m/z(TS") 311
(MH")

55 | Refc C(H)- | -C(H)- | -N- | -C(H)- 8 (CDCls, 400 MHZ)
2.32 (3H, s), 2.44
(3H, s), 6.77 (1H,

dd), 6.89 (1H, d),
7.17 (1H, d), 7.51
(1H, d), 8.31 (1H, s),
8.43 (1H, d)

56 commercial | -C(H)- | -C(H)- | -N- -C(H)- 8u (CDClg, 400 MHz)
2.09 (2H, m), 2.89
(4H, m), 6.94 (1H,
d), 7.21 (1H, d), 7.48

(1H, d), 8.26 (1H, s),
8.38 (1H, d)_




Y (2H m, 6.70 (1 H m, 6.80 (2H, M, o0 7.44 (1 H d), 8.25 (1 H, s),
8.37 (1 H d; MSnmz (TS) 271 MH 53 comercial -C(H- -C(H- -N -C(H)-
8H (CDCl 3wo400s83¢k) 1.23 (3H, t), 2.61 (2H, q), 7.00 (2IRCTABY2/01F3222 ( 2H,
d, 7.48 (1 H d), 827 (1 H s), E 8gP (1H d,; MSmz TS+ 225 M# 54
Prep 12 -C(H) - C(H) - N C(H) 8H(CDCI3 400 M—lz) 250(3H s) 7.22 (1
m, F—EH—d—F42 H; F53—6 3t lI‘I Sve
rs), 8|F6eR :-PF%CF‘B?@ L Ve M (T:ég 311Ej b ¢ I
H- 8H (CDPCl 3, 400|WvHz) |2.32 : : 677(1H SI\Jldd),

), 7

g

oI

8

H d)y, 7.17 (1

g)mrer(:i al -C(H)-
(48 m 694 L7

5738 | e 139 | -C(H)- [-C(H)- |-N- | -C{

I

, 1H s), 8431 H,
I DO MHz) 2.09 (2H,
(1 A o248 (1

8 (CDCls, 300 MHZ)

2.49 (3H, s), 3.92

(8H, s), 6.70 (1H, s),

6.71 (1H, d), 7.21

(1H, d), 7.55 (1H, d),

8.37 (1H, s), 8.47

(1H, d)

58 | Prep15 -C(H)- { -C(H)- { -N- -C(H)- 31 (CDCls, 400 MHz)

3.27 (2H, m), 3.39

(2H, m), 6.70 (1H,

d), 6.92 (1H, m),

7.17 (1H, d), 7.47

(1H, d), 8.31 (1H, s),

8.41 (1H, d)

59 | Refd -C(H)- | -C(H)- | -N- | -C(H)- 8 (CDCls, 300 MHz)
1.26 (3H, 1), 2.50
(8H, s), 2.78 (2H, q),
Et

Q

.>1|ve 1
/

=0
1

6.97 (2H, m), 7.26
(1H, obs), 7.54 (1H,
She d), 8.33 (1H, s), 8.46
(1H, d); MS m/z
(TS") 271 (MH"

60 | Prep 11 C(H)- [-C(H)- [-N- | -C(H)- 81 (CDCls, 300 MHz)
4.28 (4H, s), 7.00
(2H, m), 7.33 (1H,
d), 7.56 (1H, d), 8.35
(1H, s), 8.48 (1H, d)
S

61 Refe -C(H)- | -C(H)- { -N- -C(H)- 8y (CDCls, 300 MHz)
1.37 (3H, 1), 2.98
(2H, q), 7.06 (2H, d),
7.42 (2H, d), 7.55
Ser (1H, d), 8.35 (1H, s),
8.48 (1H, d); MS m/z
(TS") 274 (MNH,")

62 | Prep 7 ‘C(H)- | -C(H)- | -N- | -C(H)- ; 8n (CDCls, 400 MHz)
2.47 (3H, s), 7.00
(1H, dd), 7.13 (1H,
Cl

d), 7.22 (1H, d), 7.52
(1H, d), 8.33 (1H, s),
8.46 (1H, d); MS m/z
(ES’) 551 (2M-H")

63 | Prep 17 -C(H)- | -C(H)- [-N- [ -C(H)- : 3n (CDCls, 400 MHz)
2.42 (3H, s), 6.76
(1H, dd), 6.92 (1H,
SMe

SMe

d), 7.36 (1H, d), 7.53
(1H, d), 8.32 (1H, s),
8.46 (1H, d)




WO 02/ 083643 PCT/1B02/01032 90 Prep Prec phenol L MQU Data O Z Wy 57
Prep 13 -C(H- -C(H- -N -C(H)- 8H (CDCl 3i 300 MHz) 2.49 (3H, s), 3.92
(3H, s), wOM0/08364H, s), oMe 6.71 (1 H, d), 7.21 sMe (1 HpCENBO2/016% (1 H,
d, 8.37 (1 H s), 8471H d) 58 Prep415 -C(H)- C(H) -N- C(H)

(CDCl 3, 400 MHz) 3.27 (2H, , 3.39 %H , 6.70 (1 H, 92(1H

M, 7.17 (L H d), 7.47 (1 H
C(H) - - C( EPrepaged frmmmﬁcwﬁ'ag@@ocm% PYL')aE'Be‘(aé‘il?"' eHé’?d%OSQ( ?ﬁf g),

2.78 (2H, Q,)ﬂuo%m&Hglghé,?dﬁ m, 7.26 (1 H, obs) 7.54 (1 H SMe d), 8. 33
(1 H s), ? NBn12_ TS+ 271 Mit P o W
. cg g)( 8H @mzegemﬁ ?mnlﬁr%"V(%ﬁ"a@s*P d?ﬁ% OF%JZ'WP %C?’PC\& e 4
! H)- { I3|d co hg?oV@)( Fﬁe?ﬁet@ﬂotc?bleﬂmﬂ 26l94=e6).e - C(H) - ‘N‘

4-Methyl- 3 (methylsulfanyl)phenol prepared according to L. Testaferri, M. Tiecco, M.
Tingoli, D. Chianelli, F. Maiolo, Tetrahedron, 1982, 38, 2721-2724.
4 3-Ethyl-4-(methylsulfanyl)phenol prepared according to P. Jacob lil, A. T. Shulgin, J.
Med. Chem. 1983, 26, 746.
® 4-(Ethylsulfanyl)phenol prepared according to E. Miller, R.R. Reed, J. Am. Chem. Soc.
10 1933, 55, 1224.

PREPARATION 64
3-[3-Methyl-4-(methylsulfanyl)phenoxylisonicotinamide

Me
SMe

15 (i) Preparation of 3-[3-methyl-4-(methylsulfanyl)phenoxylisonicotinic acid
6M NaOH (200 mL) was added to a solution of the nitrile of preparation 47 (32.3 |

g of uncolumned material prepared from 0.12 mmol of 3-chloroisonicotinonitrile)

in EtOH (200 mL) and the mixture was heated at reflux for 7 h. After cooling to
room temperature the volume was reduced to approximately 200 mL and the
20 mixture was diluted with water (800 mL). The pH was adjusted to 1 with conc.
HCI, keeping the temperature below 35°C using an ice bath, and the resulting
cream precipitate was filtered. The water wet paste was transferred to a 2L round
bottomed flask, suspended in toluene and concentrated in vacuo (3 x 500 mL).
Drying in vacuo overnight at 50°C then gave the title acid (35 g) as a light brown
25  powder which was carried into the following step without further purification; on
(CDsOD, 400 MHz) 2.27 (3H, s), 2.40 (3H, s), 6.87 (2H, m), 7.24 (1H, d), 7.95
(1H, br), 8.28 (1H, s), 8.47 (1H, d).
(i) Preparation of 3-{3-methyl-4-(methylsulfanyl)phenoxylisonicotinamide




(2H, q), 7.06 (2H, d), 7.42 (2H, d), 7.55 skt (1 H d), 8.35 (1 H, s),
8.48 (1 H d); MSsmz TS+ 274 MNH4+ 62 Prep 7 -C(H)- -C(H - -N -C(H)- 8H
(CDCI 3, 4®O0 oblog3643 2. 47 (3H, s), 7.00 (1 H, dd), 7.13 (1 HpcTaBox)ip32/. 22 (1
H d), 7.52 Sve (1 H d), 833 (1 H s),846 (1 H d); MSmz ES 551
2;\/+Hg gg (Prep 17 -C(H - -C(H- -N -C(H)- 8H (CDCI 3i 400 MHz) 2.42 (3H,

S

8.32 (1 H, @'7 (19 8‘15196@%%H%H)W%‘i%(bgg%%s?@é‘?%ﬁﬁft%@ﬁea@ a(.;‘i’i%&é?)g eg)’
from Commrﬁ*rfﬂ# ggo@/ﬁfL h 2BkGhe nRIuPE Wad SNFRZAIOSA ié?ﬁrbérétdr@ f8ng0 4nin. The

trifluoroneth enol. "b Prepared fromthe comercially available p henol
and 3-chl orsurfaepylflthe meactionoras fushed wﬁhemimgen tacreonerengOpangi & 2Mi f e,

Het er ocycl 984 22 3- 96 h 5

pr epar ed agg mstm'?a“?*@?%'ﬁﬂgf fgé\/ﬁﬂtl‘ ¥9 iaﬁc&‘%vpgé %ﬁhé@rq%a‘ﬁgagﬁéﬁgl li,
F. Maioko, nfigt THEQﬁfxﬁﬂe v&é’sg&irr&ﬁové’r?@ﬂ%mhe%olvent was then removed in

3-Et hyI 4- (et hyl sul fanyl ) phenol prepared according to P. Jacob |11

shul gi n, J.vaciedThenesidug 966, taken upaB etlher(!(1g; Wﬁbﬁﬁ méthgatupaied HHAG! epar ed
2cco) 110 el ok BPNaCH e o P R At 127
NHZ O evaporated to give the title amide (28.3 g, 82% from 3-chioroisonicotinonitrile) as
an orange foam; &y (CDCls, 400 MHz) 2.37 (3H, s), 2.48 (3H, s), 3.02 (3H, d),
10 6.93 (2H, m), 7.21 (1H, d), 7.60 (1H, br), 8.07 (1H, d), 8.20 (1H, s), 8.44 (1H, d);
MS m/z (ES") 211 (MNa").

PREPARATION 65
2-(3,4-Dichlorophenoxy)nicotinaldehyde

Cl
15 Cl
Under Ns in a 250 mL round-bottomed flask fitted with a reflux condenser and

magnetic stirrer, 3,4-dichlorophenol (2.9 g, 17.8 mmol) was added to a
suspension of K;COs (7.0 g, 51 mmol) in 70 mL of anhydrous DMF. After stirring
the mixture for 15 min., 2-chloronicotinaldehyde (2.4 g, 17 mmol prepared

20 according to the method in J. Heterocycl. Chem. 1995, 32, 1595) was added and
the mixture was heated to 90-100 °C for 5 h. After allowing the reaction to cool to
room temperature overnight, the mixture was diluted with water and extracted
three times with EtOAc. The aqueous layer was then extracted with additional
EtOAc and the organic layers were combined, washed with water and brine and

o5 dried over Na,SO4. Removai of the solvent in vacuo gave a brown solid which
was further dried under vacuum overnight and then recrystallized from EtOAc to
give the title product as tan crystals, 1.6 g; m.p. 97-99 °C. A second crop of tan
crystals weighing 0.716 g was later obtained, and concentration of the filirate
provided an additional 2.65 g of nearly pure title product; 6 (CDCls, 400 MHz)



Me SMe 15 (i) Preparation of

3-[ 3-net hyl - 4- (et hvl sul f anvl ) phenoxyl i soni cotinic acid 6M NaOH (200 mi -)
was addeawOe2asmad uti on of the nitrite of preparation 47 @E821B02/4y0xxf

uncol umed material prepared fromO0. 12 | of 3-chloroisonicotinonitrile)
in EtOH (200 m-) and the m xture was heated at ref tux for 7 h. After
cooling to t r re th I ced r pxi e 200 nL
and the 207Seidng. o [itath- 4 (e 7B ormd B 3 Wb ed 1o
1 with cong bfdg.—,e (Iﬂqeg ng the tenperature bel ow 35C using an ice bath, and

the resultin crean1pre0|p|tate was filtered. The water wet paste was
transferred to a 2L round bottoned flask, suspended in toluene and

concentr at Mm&égx 500 mL). Drying in vacuo overni ght at 50C t hen
gave the ti ) as a light brown 25 powder which was carried
into the fqtdsoawd,wcs@ggewmwbnﬁamhgaepunflcatnon 8H (CD3OD, 400 M+z)

2.27 (3H, 3), : 24 (1 H d), 7.95 (1 H, br),
8.28 (1 H s), 847 (1 H d). (ii) Prepargtion of

3-[ 3-net hyl - 4- (et hvl sul f anvl ) pheno oti nam de WO 02/ 083643
PCT/IBOZ/01032 92 CDI (19.46 g, 0.1 | ) was added to a suspension of the

preceding acid (35 g) 1in THE (600 Zang the mxture was stirred at room
tenperature for 80 min. The surface of the reaction was flushed with
nitrogen to renmove CO2 and a 2M sol uti met hylam ne in THE (88 ni,
0.176 nol) was added dropwi se over 15 5 L_The m xture was stirred

overni ght and the sol vent was then renove i ! vacuo. The residue was taken
up in ether (1 L), washed with saturated &4C (aq) (2 x 300 nmL), 2M NaOH
(2 x 300 nL) and brine, dried (MgSO4) and evaporated to give the title
amde (28.3 g, 82%from 3-chl oroi sonicotinonitrile) as an orange foam 8H

CDCl 3i 40
(7 X ('1 " Cy ?79 %%r% oﬁﬁh*wa%)preéa?&l éé’ddrdﬁgtoaf’r@%afaﬁdn@ggﬂ%@ﬁﬁzﬁﬁ (TB

MS mz ( ESa)cfﬂQrbp@makamd FFREMRAmomalsiehyde (prepared accordlng to D. Albanese,
2-(3, 4 D' CR/I.OISe so,q\ﬂ?(ﬂr%glogyn%es%hﬁb% qZQ%OQQé\I 9 t&E&E, Qbo MHz) 6.71

(1H, d), 7.04 (1H, dd), 7.27 (1H, m), 7.55 (1H, d), 8.02 (1H, s), 8.60 (1H, dd),
10.54 (1H, s); MS m/z268 (MH").

PREPARATION 67
15  2-(3.,4-dichlorophenoxy)-3-quinolinecarbaldehyde

C[YLH
P
N o

cl

cl
The title compound was prepared according to preparation 65 starting from 3,4-
dichlorophenol and 2-chloro-3-quinoline carboxaldehyde (Aldrich Chemical Co.);
84 (CDCls, 400 MHz) 7.19 (1H, m), 7.50 (8H, m), 7.74 (2H, m), 7.91 (1H, dd),

20 8.75(1H, s), 10.59 (1H, s); MS m/z 318, 320 (MH").

PREPARATION 68
2-(4-Chlorophenoxy)-N.N-dimethylnicotinamide




Under N2 in a 250 nL round-bottoned flask fitted with a reflux condenser
and nmagnetic stirrer, 3,4-dichlorophenol (2.9 g, 17.8 mmvol) was added to a
suspensi owowR/08B@3 (7.0 g, 51 mmol) in 70 nL of anhydr ou®CDNB0O2/ADI2Er
stirring the mxture for 15 mn., 2-chlkgronicotinal dehyde (2.4 g, 17 mol
prepared 20 according to the nethod in J. Heterocycl. Chem 1995, 32, 1595)
was added and the m xture was heated to §0-100 C for 5 h. After allow ng
the reaction to cool to roomtenperaturelovernight, the m xture was
diluted with water and extracted t I ,W th Et OAc. The aqueous | ayer
was then extracted with additional Ohc and the organic |ayers were

conbi ned, washed with water and brinenando25 dried over Na2SO4. Renoval of
the solvent in vacuo gave a brown solid which was further dried under
vacuum overni ght and then recrystallized pm Et OAc to give the title
product as tan crystals, 1.6 g; mp. 974 A second crop of tan

crystals weighing 0.716 g was | ater obtai hed, and concentration of the
filtrate provided an additional 2.65 g oft nearly pure title product; 8H

CDCl 3, 400 MHz) WO 02/ 083643 PCT/|B02/Q1032 93 7.08 (1 H. dd). 7,17 (1 H,
E’r), 7.43 (10 r%giquﬁtnwctmlwr%g_,1%vgsof( ﬂ#,en&cﬁn_,g ‘é'.’ﬁﬁ%?"ﬂpe?%ﬁ)r,“'-f&%o (1
H s). P%ﬁﬁ%l!%@ioﬁgm%s%dd%d% diy 'd?@ggéﬁl‘%ﬁﬁ@l@ JriiGatRyY éfioldeN H o C

Cl The titl'e conpound was prepared-according to Preparation 65 starting
from 3, 4- ¢0.686ay, @henol, Maybridge KhaeminalcGoi) revied 6imite Thprhiplasid mixede di ng t o

(coal 5 S 4omiamtiras ahrqom tempgiateger PTARGHEh IS0 it Wk SR 27,
d), 8.02 g%egge.i%_, Eﬁ? %%uééué"la}ﬂmmas fhRhBfekitadtied Mith BénzBne A6BiHIMtganic

PREPARATI , 4-di chl’or ophenoxy) - 3- qui nol i necar bal dehyde 0 H N
NO layers were combined and washed (brine, water), dried (NazSO,) and

concentrated in vacuo to produce the product as a pale yellow oil (0.432 g); oy
(CDCls, 400 MHz) 8.14 (dd, 1H), 7.72 (dd, 1H), 7.33 (m, 2H), 7.03 (m, 3H), 3.12
10 (s, 3H), 2.99 (s, 3H); MS m/z 279, 277 (MH").

PREPARATION 69 ‘
5-Bromo-2-[4-(trifluoromethoxy)phenoxy]nicotinic acid
Br ] - CO:H
N o
OCF,

15 A mixture of 5-bromo-2-chloronicotinic acid (2.36 g, 10 mmol), 4-
trifluoromethoxyphenol (2.14 g, 12 mmol) and KoCOs (4.14 g, 30 mmol) in DMF
(80 mL) was heated at 140°C for 24h. After cooling to room temperature the
mixture was diluted with water (150 mL) and the pH was adjusted to 6 with acetic
acid. The mixture was extracted with EtOAc (3 x 50 mL) and the combined

20 organic extracts were dried (MgSO.) and evaporated to give an oil. This was
triturated with water to give a sticky solid which was filtered and washed with
water and then pentane. The resulting beige solid was suspended in further
pentane, sonicated, filtered and dried in vacuo at 60°C to give the product (0.92



Cl cl The title conpound was prepared according to preparation 65 starting
from 3, 4- dichl orophenol and 2-chl oro- 3-qui noline carboxal dehyde (Al drich
Chem cal wo0.0p/08368H (CDCl 3, 400 MHz) 7.19 (1 H m, 7.50 (®HI/IBY2/0183274 (2H,
m, 7.91 (1 H dd), 20 8.75 (1 H, s) 18:59 (1 H, s); M5 mz318, 320 (MHt).
PREPARATI ON 68 2- (4-Chl orophenoxy) 8. met hyl ni coti nam de WO 02/ 083643
PCT/ 1 B02/ 01032 94 O NMe2 rapi dly sti rrﬁg@nl%ﬁure of .10 nL
of benzenegaﬁﬂ Yaliased WIW‘H@ @1 @D@m@%%@%gépdgﬁoﬁp urry
of 2-(4-ch o] Ri o 6 g, 2 mol, Maybridge
Chem cal ﬂ_l %vgr%wl_l %§9ﬁ£b'ﬁ§‘4g§7§§8 5 was sti rred at room
terrperature for 18 h and then diluted with vvater and benzene. The agueous

| ayer was further extracted with benzene and the organic |ayers were

conbi ned afREBARAIION7Ge, wat er) dri ed (Na2804) and concentrated in

vacuo t 8H (CDCl 3,
400 MHz : ‘ ; T m 3H), 3.12
10 (s, 3H), 3H) VB rT12279 277 ( PREPARATI ON 69

5- Brono- 2- (4- (trifl uoronet hoxy) phegaxy inic acid Br CO2H N O OCF3

15 A nmixture of 5-brono-2-chloronicotni g acN¥e(2.36 g, 10 mol), 4-
trifluoronmethoxyphenol (2.14 g, 12 nd K2CG03 (4.14 g, 30 mml) in DV
(30 mL) was heated at 140C for 24h. Aft
m xture was diluted with water (150 i)
acetic acid. The m xture was extracted
conbi ned 20 organic extracts were dried (Mg
oil. This was OCF,

he pH was adjusted to 6 with
Et OAc (3 x 50 niL) and the

N-N-Diisopropylethylamine (1.83 mL, 10.5 mmol), HOBt (472 mg, 3.5 mmol) and
WSCD! (537 mg, 2.8 mmol) were added to a solution of preparation 69 (880 mg,
2.3 mmol) in CHzCl, (50 mL) to give a brown solution. MgSO4 (2 g) was added

10 followed by dimethylamine hydrochloride (380 mg, 4.7 mmol) and the mixture
was stirred at room temperature for 2 h. Tlc analysis indicated starting material
remaining so a further portion of WSCDI (100 mg, 0.5 mmol) and dimethylamine
hydrochloride (190 mg, 2.3 mmol) was added and stirring was continued for 2 h.
Water (50 mL) was added, the organic layer was separated and the aqueous

15  layer was extracted with CH.Cl> (2 x 50 mL). The combined organic layers were
washed with brine, dried (MgS0,) and evaporated. The residue was purified by
column chromatography [SiO,; DCM/ MeOH/ 880 NHj3 (99:1:0.1)] to give the
desired product (355 mg, 38%); &y (CDCls, 300 MHz) 3.02 (3H, s), 3.14 (3H, s),
7.15 (2H, m), 7.23 (2H, m), 7.85 (1H, d), 8.19 (1H, d); MS m/z (ES") 405, 407

20 (MH).
PREPARATION 71
3-Chloro-isonicotinonitrile
| N CN
N
Z ¢l

25 The title compound was prepared by a modified procedure based on the method
of J. Rokach and Y. Girard, J. Heterocycl. Chem. 1978, 15, 683-684. 4-



triturated with water to give a sticky solid which was filtered and washed
with water and then pentane. The resulting beige solid was suspended in
further weoernkassss3 sonicated, filtered and dried in vacuo &CTABQ/11032gi ve t he
product (0.92 WO 02/083643 PCT/|1B02/0103g5 95 g, 24% as a beige solid; (SH
ﬁ/BCDrchle,(SOO MHz) 7.19 (2H, m, 7.28 (2H, 'm, 835 (1 H s), 858 (1 H s);
z (TS+) 378, 380 (MH). PREPARAT 70 5 5-Br -N .

N- di et hyl - yaaowﬁdlﬂﬁﬁ\bpaﬂ%t k389 h%PﬁiWBPi%%‘ﬁ%é’Ofbomﬁﬁemeﬁ Riirged
OCF3  N-N- DLi SOR{any be ol 584164 (ol 2588 Flot) ARd POTR d800HAB! 8(A7hditat S0T
mol ) and ‘ ?@gb ng,sgi.ggé 'nm(ﬂ}) ‘were )aéded to aésgol ution of prepar ation
69 (880 ny, un@eBnitnog), ima GEREDLP fitied with-9 reftuxgtorslensor.dmring the adgitiongiwos

2 dded 10 foll d Lmet hyl am yd | .
(2 g) ves-afded 10, ol s, by b b ariae ol o/ chol SR ochid
anal ysi sgi ”fr% §§%@%n%r§éf8ﬂeﬂ% Q" hdure’d BN MCI9200 LS dhd ke6:4nfixtureofdde

WECDI (100 , and di net hyl am ne hydrochl oride (190 L 2.3
nmol ) was addeavated (5994 g) aigsuadsa caletthalibe teomperature sigyteast beloy 1%3 (Ripout

xtr act ed wpennEoEns fpsulfRs SRR o BRI HBIREHE B 3o B kP o pl e
wi th brine, 445 8¢ AdGR 33%@8%@@@%@4.@@ IR51 Ly ekesing Uhé ftemgbebature
col utm chromat ogr a hyl_ Si 02; . McOH 880 NI;:;_&QQ: 1:0.1)] to give t

desi r.$d pr ogd@w (5355 g, reseiing beigeaperipitatp wagHtilfergdoand Msf@ﬂ,thgrqwqﬁ!eu
s), . H 2 H , P : :

a0s, a0t oBpiRter (bReOER CRecking s By 8 #ossle-cthe festid es YigPerpo o

25 The titlp gamouNs Yyesndhensstade (Y 19 andlistired air 80°Cifore1 msHb aquebes
method of J. Rokach and Y. Grard, J. Heter oc¥cl . Chem 1978, 15, 683-684.
4 WD 02/ 083phaseers sepaataBand extracted further with n-heptane (2 x 2 L), stirring for

30 min each time at 30°C. The combined heptane layers were combined, dried

(NaxSO,, 136 @), filtered and the resulting solution was concentrated under
15 reduced pressure o a weight of 1.9 kg (about 3 L), at which point the product
began to crystallise. The mixture was cooled to 0°C, stirred for 1.5 h then the
product was filtered, washed with cold n-heptane (2 x 125 mL) and dried at room
temperature in a circulating air drier to give the product (129.08 g, 44.8%) as a
crystalline solid; m.p. 73.4°C.
20
Biological Activity

A number of compounds were tested for biological activity by their ability to inhibit the
uptake of serotonin by human serotonin transporters as follows.

25 (i) Cell Culture
Human embryonic kidney cells (HEK-293) stably transfected with either the
human serotonin transporter (RSERT), noradrenaline transporter (hNET) or
dopamine transporter (hDAT) were cultured under standard celi culture
techniques (cells were grown at 37°C and 5% CO, in DMEM-culture media

30 (supplemented with 10% dialysed foetal calf serum (FCS), 2mM |-glutamine and
250ug/ml geneticin)). Cells were harvested for the assay to yield a cell

suspension of 750,000 cells/ml.

(i) Determination of inhibitor potency




96 Cyanopyridi ne-N-oxide (250 g, 2.08 nol) was added portionwi se to a
stirred suspension of PCI5 (599.94 g, 2.88 nol) and POCI3 (800 nL, 8.71
nol) at 20CG0240838¢3 nitrogen, in a reactor fitted with a reCruroxanstensor.
During the addition the tenperature rog, to 41 C The mi xture was stirred
at 100C for 3 h then cooled 5 to 95C and transferred to a m xture of 6M HCl

(200 mM-) and a 4 mxture of ic ch.a rate that

the tenperature Pglt tEStPIoUBHR weee ¢ ‘%3?5’2‘{?% "\’I\gégﬁl[ﬁﬁgaﬂf@)qﬂgieas‘ij " BN

ﬁlg lC]lflt l( OB was 4C g(ﬂuﬁdr tf@mémvogta esht b@i@éﬁtr&ﬁbrﬁl’l‘\séhy% gvé?%’_ ﬁaﬂldd IEbg’cI iRYBweslueous
about ee t re below ereutln ei ge

precipitate was ’llr 'i'?‘%ﬁ%’gpggﬁf E?]&WB&H% Ay ye U""\?metme\}@ﬁ’@?te?ﬂ‘ §<ta g

sucking as dry @%s@osmd?lcentamﬁg énﬁ%rwsecwapomwsmnda@ |n|h|B|tdvairebmbdurﬁi L) and

n- heptane (7 L) an The a ueous

stirre h
separ at &d and exehigladde PM%{CﬂéPr 'WTP’I‘Pt?? iﬁ?ﬁf’% W& )?taftel‘_j)byp%‘ﬁﬁ'PPmﬁﬁ'tqeér 30
mn each tine atH¥Krotohlte °19NEPadIEHalME R M@obaWesSuM%trate@omrdaeﬁbnsdmered
(Na2sO™4, 136 g), fil tered and the resul ting sol ut vYas concentrat ed_under
15 reduced pr esﬁ?Fr@dtQPté"m%ﬁ“watﬂreg”@gshgﬁ'ﬁadfcubalof neybafian Emep ¥iert St ne

product began tRinGle¥3bthé hSERTIAIRI HDAT a@@ysvaﬁd G 9 PhiRGtek Pordhe hNETRESH). f or
1.5 h then the roduct was filtered, washed with cold n- hegltane x 125

m-) and dried Jte8cBYMS W?@rfﬁﬁ?‘ﬁ?t@fdé’ylr?mﬁvaépf thgiraectiog mixiurey HPIRY at"B&ﬂjl"\‘/e t he

productio( 129. 08 (Hanitbf BiBwas b@rap¢d wadhirld wirics @bidtissay Bufidi3 TA&quaflity of °H-
Bi ol ogi cal Activity A nunber of npounds were tested for biological

activity by the|§“b§tb¢t9|'ﬁ‘§9rﬁ%aﬁeﬁh”tﬁlﬂi‘e ¢a¥s wag e gualttifiedy ot oni n by human
serotonin transporters as follows. 25 (i) Cell Culture Hurran errbryonlc

ki dney cells (HEK-293 tably transfected with either the n ser otonin
transporter (hSERFRY P?@&Sa‘ﬂ?rérfﬁlepﬂéat"?'%fﬁ@’ﬁ\éﬁ PN, seiRfittpyiog F'“'dtfélﬂ‘é

transporter (hDAddioX&hgy méagu:read PORHRY os{ean@@ﬁ&omﬂh |we£‘stddaﬁﬂﬂed ésqGLTbnl ques
(cells were grown at 37C and 5% CO2 in DMVEM cul ture nedia 30 l(ﬂlcug%é@rgﬁrted

with 10% di al yse@luegdeeicepiptionseiiteshcompaynd @ﬂwqd B inbRHthR:SRES

geneticin)). Oe'rlaénoléf%l?echﬁfb‘éﬁﬁfeﬂﬁtoftﬁé cdlRpyapsgay to yield a cell suspension
of 750,000 cells/m . (i) Determ nation of "inhibitor potency WO 02/ 083643

PCT/ 1 B0O2/ 01032 97
(iii) Standard Assay Buffer Composition:

Trizma hydrochloride (26mM)
20 NaCl (124mM)
KCl (4.5mM)
KHzPO, (1.2mM)
MgCl..6H:0 (1.3mM)
Ascorbic acid (1.136mM)
25 Glucose (5.55mM)
pH 7.40
CaCl; (2.8mM)
Pargyline (100uM)

30 Note: The pH of the buffer was adjusted to 7.40 with 1M NaOH before addition
of CaCl, and pargyline.

(iv)  Summary of Assay Parameters

hSERT | hDAT hNET
Assay Assay Assay
E:eu concentration per 75,000 | 75,000 75,000




Al'l test compounds were dissolved in 100% DVSO and diluted down in assay
buffer to give appropriate test concentrations. Assays were carried out in
96-wel I  Woloees3ckdtt om pl ates. Cells (7500 cell s/ assay welPICI/IB&/@032
pre-incubated in standard assay buffer ggontaining either test conpound,
standard inhibitor or conmpound 5 vehicle (1 % DVMSO for 5 m nutes.
Reacti ons were gtarted—-by—addi-trorrof—ettier—3HSergtonrm;

3H Nor adr enal | np2BY ¢ Dopani ne supstrated. Al reactlions were cafried out
at room t enper af BBstdle GoRbakiation. herBaTor|.*HHDapandine §riH:Noragrenslire 5§

m nutes for the|hSERT and hDAT ass ;@gﬂ??@gﬂ?@@m es R‘?Q(?'ﬂ%e hNET gssay.

Reactions were {erm nated by renov tion e usi ng{a vacuum
10 mani fol d f ol ['feaFaton i (Bin@sN{ BJ W tH 5 ce cold asisay buffer. The
quantity of 3H lsubstrate incorporated intlo-the—ecellg—was—then—guantified.
Assay plates were dried in a mcrowave oven, scintillation fluid added, and
radi oact i vifys SBASIHNAS of IRRLIARAYoRErd SeibntGRBTRRILBHAE MWaBiiGHsasTisefoign &8 | C50 15
val ues (conceentratl gn 8f t est conpou'gr;lbg required to inhibit the specific

upt ake of yrd@Keol abel | ed substrate into the cells by 50%. (iii) Standard
Assay Buffer Conposition: Trizma hydrochloride (26mM 20 NaC (124mV) KCl
(4.5nMV)  KH2PO4 (1.2nmM) MyCl2.6H20 (1.3nM).. Ascorbic acid_ (1.136m\) 2

G ucose 5 5. G@npgundstaying@ LAePRInre:Up; '“WT‘%MSB{)&'C(S&U%W %&Sf\lﬁla@:orfﬁgapH
of the bUfft%fsoV\?\ﬁ ir?:ﬂ]désﬂtl@ﬁﬂé Sorfpdtihddict Bxdmpledagiisbet-an cagadd] 41-52) 55068-CaCl 2
and pargyline. (i1v Surrmaré of Assay Paraneters hSERT hDAT hNET Assay
Assay Assay72,@4t718, 8818890186 podh 188+ 75, 000 75, 000 75, 000 WO 02/ 083643
PCT/1B02/ 01032 98 assay well.

Compounds having an serotonin re-uptake inhibition (SRI) 1Csp value of less than or

10 equal to 25nM and which are more than 100-fold as potent in the inhibition of serotonin
re-uptake than in the inhibition of dopamine re-uptake or noradrenaline re-uptake include
the title compounds of Examples 18-23, 25, 27-28, 30-35, 38, 40, 42, 44, 46-49, 51-52,
55, 58-62, 64-68, 70, 72, 78, 80-85, 87-88, 90-92, 94-98, 101, 105 and 108.

15  Compounds having an serotonin re-uptake inhibition (SRI) ICs, value of less than or
equal to 25nM and which are more than 100-fold as potent in the inhibition of serotonin
re-uptake than in the inhibition of dopamine re-uptake and noradrenaline re-uptake
include the title compounds of Examples 18-22, 27-28, 30-35, 38, 44, 46-48, 51, 59, 61,
64-67, 78, 80, 82, 84, 87-88, 90-92, 95-98 and 101.

20



Substrate Concentration. 3H 5HT H Dopam ne H- Noradrenaline (50nM (200nM
(200nM I ncubation tine (mnutes) 55 15 The conpounds of the invention
are pot erwOandsxed ective i nhibitors of serotonin re- uptalkeT/1Bo2@aniounds
having a serotonin re-uptake inhibition ¢pRI) 1C50 val ue of |ess than or
equal to 50 nMinclude the title conpounds of Exanples 18-28, 30-44,

46- 49, 51-5@,l .553, 58- 72, 74-78, 80-88, 90-106 and 108. Conpounds havi ng an
serotonin r -ﬂm ake inhibition (SRI) IC50 value of less than or 10 equal
to 25nM and which are nore than 100-fold as potent in the inhibition of
serotonin re-uptake than in the inhibition of dopap re- upt.ake or

nor adr enal i Ae r e AUpRARRUNG ST dereral frmyla (Ig WEH&%E’ %ﬁ%‘?@g Sf§§’23, 25,
27-28, 30-35, 38 4 < -52, 55, 58-62, 64-68, 70, 72, 78,
80-85, 87- 88, 90?8%t9994‘3"9%é§'1‘8@%r§ﬁ6 108. 15 Conpounds having an
serotonim re-uptake inhibition (SRI) 1C50 value of less than or equal to
25nM and which are nore than 100-fold as poteny in the inhibition of
serotonin re-uptake than in the inhibitioffof dopam ne re-uptake and

nor adrenal i ne re-uptake include theLyitl¢ conpounds of Exanples 18-22,
27-28, 30-35, 38, 44, 46-48, 51, f@‘ 64-67, 78, 80, 82, 84, 87-88,
90-92, 95-98 and 101. 20 WO 02/ 0834 PCT/ 1 B02/ 01032 99 dains 1 A
conpound of general fornula (1), phagfacédtically acceptable salts,
solvates or polynorphs thereof; 5 NRLR2 W -L | AB OZ (1) wY wherein;
L and U, which nmay be the sane or differe‘\rez-l\l-, -N+H(-O)- or -C(H-;
M and 0, which nay be the sanme or differeg gre =N, -N+(-O0)- or -C(R4)-;

10 wherein ring A contains 1 or 2 nitrogeoms, and wherein when L, U M

0 w Y

wherein;

L and U, which may be the same or different, are -N-, -N*(-O’)- or -C(H)-;

M and Q, which may be the same or different, are -N-, -N*(-O’)- or -C(RY-;

10 wherein ring A contains 1 or 2 nitrogen atoms, and wherein whenlL, U, M
or Q is -N*(-O)-, ring A contains no other nitrogen atom;

R' and R2, which may be the same or different, are hydrogen, Cq-salkyl,
(CHz)m(Ca-sCycloalkyl) wherein m = 0, 1, 2 or 3, or R' and R
together with the nitrogen to which they are attached form an

15 azetidine ring;

W, Y and Z, which may be the same or different, are hydrogen, halogen,
Ci.alkyl, CFa, OCF3, Cs.4alkylthio or Cy.salkoxy; or Y and Z are
linked so that, together with the interconnecting atoms, Y and Z
form a fused 5 to 7-membered carbocyclic or heterocyclic ring

20 which may be saturated, unsaturated or aromatic, and wherein
when Y and Z form a heterocyclic ring, in addition to carbon atoms,
the linkage contains one or two heteroatoms independently
selected from oxygen, sulfur and nitrogen; and wherein W, Y and Z
are not all hydrogen;

25 and

each R* is independently:



or Qis -N+(-O)-, ring A contains no other nitrogen atom Rl and R2, which
may be the sanme or different, are hydrogen, Cl-6alkyl,

(CH2) m C3wbanoswat kyl ) wherein m= 0, 1, 2 or 3, or Rl ana#¢CRABox@@t her
with the nitrogen to which they are attaghed forman 15 azetidine ring; W
Y and Z, which may be the sanme or different, are hydrogen, hal ogen,

Cl- 6al kyl, CF3, QOCF3, Cl-4al ky]thi Cl- 44| X Y and Z dd7nked
so t Eﬁat y t oget heA-Xi Whem%i’n%/@%ﬁ@{ﬁrﬁ%'si gﬁ‘)gz??%n'ay%gg?ﬂr ﬁ]bi\“? v 7gdGS
to 7-menbered car bocygbmww&g?gg?@/(g\%gqrﬁ Oq/%lh%xvawg@ﬂﬁ,w@g,ed,

unsaturated or aromatic,. and len \yagcr)\ Z orm a_heterocyclic
ring, in addition to BOh G peeLR'S 18R] B a&@ARNsRNB’ AR 2R

e
het er oat ons i ndependent | sel ected from en, sulfur and nitr n; and
wherein W Y ande a?”i" ay|be 'ﬁ??cﬁ%%ﬂr 8%9%'%5‘5%@%&@99%”%‘0@@8@%nt ly:
VO 02/ 083643 PCT/ 'Bozé@ﬁ?ggﬂy st it inMepicpidBn %nh@dﬁ)rﬁov@aﬁ?eﬂfié 6,9, 1

or 2; X 1s hydrogen, SO02NR6R7, " SC2NHC( = %RG, hydroxy, Cl _4a] koxy,
NR8SO2R9, NO2, NR6R' alkghopteoity Gubstiuted tdeprodentlySoy R0 ormaorerit 7R3 Bnd

Rio which nmay be the _sane or differeni. e [ | kyl
optional |y substitut eﬁygrﬁ’@gﬁeﬁétéﬁ%y;llofibo%%& sﬁﬁ%ﬁ%&%pe&ée@y @/(_Oé\% A Kyl
optional ly substitut e%dr@@ﬁ,eﬂ)g?mq, CAR% 0 0eOINHRAB be SRILANRT) A'Sis fluatoogen,
Cl 6 al kyl optionally substituted independently by one or nore R12,

C(O R6, C02R9, C(O) NHRgdioxySOOmHeERz:scyeipalky, Nréo@éNHmﬁre@%yéxy(ﬁzH,

C3_6¢cycl oal kyl , NH2, 2 I /v r @] Ay L s OF

6- menbe?@d het er ocycl g@lﬁyﬁaﬁ%ﬁﬁﬁ%ﬁgor%llfde%]%%%‘%@icggl%m&égﬁtgﬁ%
fromN, S and 0 optionaploy 3 keterddtdrisesbléctde fronaBinS and D optomallyror e R13;
or R6 and R7, together with the nitrogen to which tg_ﬁy_ arﬁsattﬁmed, form
a 4-, 5- or 6-nenber eubglitataskipdependenly HeneREMAre &ibseh Fufbld s

containing 1 2 or s REETayiihe Bidbenig it TRIEIHATIE KHEh i S 10
substi tuted i ndependent Bymbmbered heterocyclic ring optionally substitute
15 independently by one or more R'®; or
a 5- or 6-membered heterocyclic ring containing 1, 2 or 3 heteroatoms
selected from N, S and O, optionally substituted independently by
one or more R';
wherein R'™ is hydroxy, Ci-Csalkoxy, fluoro, C1-Cealkyl, haloalkyl,
20 haloalkoxy, -NHa, -NH(C+-Cgalkyl) or -N(C4-Cealkyl)z; or
when both M and Q are CR?, the R* groups are linked so that together with
the interconnecting atoms, the R* groups form a fused 5- to 7-membered

carbocyclic or heterocyclic ring which may be saturated, unsaturated or

aromatic.
25
2 A compound according to claim 1 wherein only one of L, U, M and Qis -N-
or -N*(-0)-.
3 A compound according to claim 2 wherein L is -C(H)-.
30
4 A compound according to any preceding claim wherein R' and R?, which

may be the same or different, are hydrogen or C4-Csalkyl, or R' and R?,



one or nore R13; wherein R13 is hydroxy, Cl-C4al koxy, fluoro, Cl-C6alkyl,
hal oal kyl , 20 hal oal koxy, -NH2, -NH(Cl-C6al kyl) or -N(G -C6al kyl)2i or
when bot hwbloatsBe@ are CR4, the R4 groups are |inked so tha&CTiBepailtber with
the interconnecting atons, the R4 groupsjydorma fused 5- to 7-nmenbered
carbocyclic or heterocyclic ring which my be saturated, unsaturated or

tic. 25 2 di ' j I ; U M
and Qs - or g Mo iehRE b Rl arasReEhan et A ae 5
-C(H-. 304A ﬁﬁgpound according to any preceding claimwherein Rl and

y be

R2, which 2 ma the sane or different, are hydrogen or Cl-C6al kyl, or
Rl and R, WO 02/083643 PCT/1B02/01032 101 together with the nitrogen to

whi ch they are attach ol & ; fng to
any precedi sg cl Z\?ﬂ'ﬂﬁ@‘?rg ﬁéﬁaﬁgﬁwggﬁ@@%@ﬁﬁﬁmgﬁ%@ﬁ%rﬁjyI , or
Rl and R, toget Rélis Wdldgbhorméthglgen R andhiRt hogethey withdhatnitrodestto which an
azetidine ring. 6 A conpound according tq an_¥. preceding claimwherein RL is
methyl and R2 i thewareqiached, fasman azeline Khgorpound according to any
precedi ng cl aimwherein Wis hydrogen, Cl1_6al kyl, Cl_4al koxy or hal ogen. 8
A conpound according to any preceding claimwherein Wis h;qo!rogen, 15

met hyl or eshyl ; pagsmpoandlagcordirigcio aryprieeeding ciaimewberain 1 ds anethyland

hydr ogen, nethyl ,ethyl, CF3, 3, nethylthio, ethylthio, nmethoxy, ethoxy,
chloro, fluoro ORZWBWPQGP oyn%%yk are linked so that, together with the

I nterconnecting atons, Y and Z forma fused 5 to 7-nenbered carbocyclic or
heterocyclic ring which may be saturated, unsaturated or aromatic, and 20
wher ei n” whelr Y ardcampoumd acterdngioyany preceding claimawherein WV 1is hydragen,

atons, the |i nka%ﬁ_eg&% %lekg)rg;?o%afo\ﬁ%nhet eroat oms i ndependent|y

8 A compound according to any preceding claim wherein W is hydrogen,

15 methyl or ethyl; and Y and Z, which may be the same or different, are
hydrogen, methyl, ethyl, CFs, OCFs, methylthio, ethylthio, methoxy, ethoxy,
chloro, fluoro or bromo; or Y and Z are linked so that, together with the
interconnecting atoms, Y and Z form a fused 5 to 7-membered carbocyclic
or heterocyclic ring which may be saturated, unsaturated or aromatic, and

20 wherein when Y and Z form a heterocyclic ring, in addition to carbon
atoms, the linkage contains one or two heteroatoms independently
selected from oxygen, sulfur and nitrogen; wherein W, Y and Z are not all

hydrogen.

25 9 A compound according to any preceding claim wherein W is hydrogen;
and Y and Z, which may be the same or different, are hydrogen, fluoro,
chloro, methyl, ethyl, methyithio, ethyithio, methoxy or ethoxy; or Y and Z
are linked so that, together with the interconnecting atoms, Z and Y form a
fused 5 to 7-membered heterocyclic ring containing one or more sulfur

30 atoms; wherein Y and Z are not both hydrogen.

10 A compound according to any preceding claim wherein when Y and Z are

linked so that, together with the interconnecting atoms, Z and Y form a



sel ected from oxygen, sulfur and nitrogen; wherein W Y and Z are not all
hydr ogen. 25 9 A conpound according to any preceding claimwherein Wis
hydr ogen;woanasds4and Z, which may be the same or differenPCTaBe&/hyitr ogen,
fluoro, chloro, nethyl, ethyl, nethylthj@, ethylthio, methoxy or ethoxy;
or Yand Z are linked so that, together with the interconnecting atons, Z

and Y forma fused 5 to 7-nenbered heterocyclic ring containj or
nore sul fur 30 dUsadS R epegg‘@tgogy%ll gB%tﬂ'qmpgﬁgﬁ.mﬁ%g%?@gnpound
according to any, cadli f [ fT=Y! 1Y/ -CHSBEHsort hat,
together with th%telhﬁf gﬁ:%ﬁ@%ﬁif%ﬁ@ c}ﬁ%?u%ﬂr&g@@or(m@%\o 02/ 0836223

PCT/ 1 B02/ 01032 -BiCHpSedviereio elthes eneraidhese bnlages| qasrespegddedtiehi ng one
or nore sulfur ato tEe | i nkages formng the fused ring are -S(CH2) 2-,

- CH2S- CH2- or -BP8MY) 804 wherein either end of these |inkages correspond
to eithgr group Y or Z 5 11 A conpound according to any preceding claim
wher ei n,” when present, each R4 is independently -(CH2)P X, where is 0, 1
or 2; Xis hydrogemmpcmﬁ‘dm@rdisgMWRPTGWWGQQWFGW&%W@EBI koxy,

NR8SO2R9, N2, N 1. . CO2R1L0, 0, 0 ‘i inBnR6. R7,
R8, 10 R10 or R1%@C ilsn'%alﬁ@erﬂ)%eq]t&e'@gﬁ)é')&%@rg?pe@;oﬁ5 , gl?%%(r'\%%%g %n’or
s o1 A 2 o6 yhare 1
0or 1; Xis hde@;eﬁ,R%B !, COMNRPER S@fﬁ\l??@‘(ﬂ)%%@%?; Wpﬁ@ﬁﬁéﬁ%mg;
wh in R6, R7, . i i .

nvar oei o c1’ e oyl p 60 LAt o BRI 6 I ARIPOL o R |
claim 1 wherein ghe RPagpoualRyli s sel ected from 20 the list :

N-net hyl - N- ({4-[ 4- (et hyl sul f anyl ) phenoxy] - 3- pyri di nyl } net hyl ) am ne,

N-{[4-(2, 3-di hydro-1 -benzot hi en-5-yl oxy) - 3-pyridinyl ] nmethyl }-N
nmet hyl am ney, A

i i lai herein, when present
N- ( { 4- [ 3- chi®r o- 4-FRANGRTPIding o any Drepeding A T} rlret.h){‘l ) PN 25
is hy

met hyl am ne, each R* is independently -(CHg)y-X, where pis 0 or 1; X rogen,
15 CONRPR’, SO.NRPR’, NRESO,R®, hydroxy or NR°R'"; wherein R®, R’, R®,
or R, which may be the same or different, are hydrogen or C+.salkyl; and
R® is Cy.alkyl.

13 A compound according o claim 1 wherein the compound is selected from

20 the list :
N-methyl-N-({4-[4-(methylsulfanyf)phenoxy]-3-pyridinyl}methyl)amine,
N-{[4-(2,3-dihydro-1-benzothien-5-yloxy)-3-pyridinyljmethyl}-N-
methylamine,
N-({4-[3-chloro-4-(methylsulfanyl)phenoxy]-3—pyridinyl}methyl)-N—

25 methylamine,
N-methyl-N-({3-[4-(methylsulfanyf)phenoxy]-4-pyridinyljmethyl)amine,
N-methyl-N-({3-[3-methyl-4-(methylsulfanyl)phenoxyl-4-pyridinyl}-
methyl)amine,

N-{[4-(2,3-Dihydro-1 ,4-benzoxathiin-7-yloxy)-6-methyl-3-pyridinyl]methyl}-

30 N-methylamine,
N-methyl-N-({6-methyl-4-[3-methyl-4-(methylsulfanyl)phenoxy]-3-
pyridinylymethyl)amine,



N- et hyl - N- ({3-[ 4- (net hyl sul f anyl ) phenoxy] - 4- pyri di nyl } met hyl ) am ne,
N-met hyl - N-({3-[ 3- net hyl - 4- (et hyl sul fanyl ) phenoxy] - 4-pyri dinyl }-

et hyl ) amvoe2/083643 PCT/IB02/01032
N-{[4-(2, 3-Di hydro-1, 4- benzoxat hiin-7-yl ) - 6- et hyl - 3- pyri di nyl ] et hyl } -
Sg N- rre} hgl am ned N- net hyl - N- ({6- met hyl - Rj%/S met hyl - 4- (et hyl sul f anyl)
phenoxy pyridi 2/ 083643 PCT/.| BO2/ 3 103

N- ({4-[3-chl oro- ’21! @4&3"5 Q\:ﬂf@?ﬁiﬁylﬁmeh%ow P RYHSNY %R’r\f\’

di et hyl am ne, eth

N-({4-[3-fluoro-4- ¥ﬁ suI fanyl ) phenoxy] - 3- pyri di nyl } met hyl ) -

di me'ij hyl am ne, 5N-({4 [3- fluoro 4-(methylsulfanyl)phenoxy]-3-pyridi nyl}methyl) -N, N-

N, N- di met hyl - N- net hyl sul f anyl ) phenoxy] - 4- pyri di nyl } met hyl ) am ne,
N-{[ 4- (2, 3 d hyd 'H‘éifh)b'éﬁ‘z’&‘% hi en- 5-yl oxy) - 3- pyri di nyl ] n'e%/hi/l} Ny ?\I—

di met hylgani ne, N NLdimethyl-N-({3-[4-(methylsulfanyl)phenoxy]-4- ndm Bmeth Iamlne
N- ({4- [35aIVEt hoxy A e e R Do py s y)

di met hyl am ne, 10-{[4-(2,3-dihydro-1-benzothien-5-yloxy)-3- pyndm ]methyl} N

N, N- di met hyl - N- (é‘{'l:i«t Igt I fI uor orret hyl ) phenoxy] - 3- pyri di nyl } nmet hyI ) am ne,
N, N-di nethyl - P ’hyI su | fanyl) phenoxy]-3-pyridinyl } net hyl )
amne, and N, N-fi@ey @-Methbé»{41ﬁ%tﬁ'3ﬁ§,dﬂflény41)ph@ﬁbmliﬁpi/ﬁdinylhméﬂﬁﬁh)eNW—

pyridinyl }-methyl )am ne conposi tion conprising a conpound of fornula
(1) as clainmed |dm&iyylamﬁn©ne of claims 1-13, or pharmaceutically

nccoptabl o il ucht VeIHELRFNE4 ROk RERShon R HTTBRS YRR Y, |
any one of clai my f-diPettot- N@WW!&;@&MWphenexy]w“ﬂeﬂ)yerlcﬂawlmetlwamas or

pol ynmor phs t hereo for use

of formula (1) a8ndl aNaddimathyin\- Hﬁd3dﬁemyhﬂr{meihy'§l§ )pﬁﬁaq?{‘aa 3? .”ESFPS

acceptable salts \ Lynmorphs thereof, in the preparation of a
medi cament for tﬂgﬁcﬁbglgwnegﬂwaorﬁﬂgyeventlon of a disorder in which the
regul ation o4 nDAQajmp@smaraosmpnsmgdmpoundlosﬁfonnmdz (I} asadain®sl in7aryse as

clained in claim16 where the dIS er is.selected. from . hypertension,
depr essl®n, genePBPiSS ERIMAXE3,\OIR P’@@Pm'ﬁﬁ reeeptahle salts, SoVates or

polymorphs thereof, and a pharmaceutically acceptable diluent or carrier.

15 A compound of formula (I) as claimed in any one of claims 1-13, or
pharmaceutically acceptable salts, solvates or polymorphs thereof, for use
as a medicament.

20 16  The use of a compound of formula (1) as claimed in any one of claims 1-
13, or pharmaceutically acceptable salts, solvates or polymorphs thereof,
in the preparation of a medicament for the treatment or prevention of a
disorder in which the regulation of monoamine transporter function is
implicated.

25 17 Use as claimed in claim 16 where the disorder is selected from:
hypertension, depression, generalized anxiety disorder, phobias, post-
traumatic stress syndrome, avoidant personality disorder, premature
ejaculation, eating disorders, obesity, chemical dependencies, cluster
headache, migraine, pain, Alzheimer's disease, obsessive-compulsive

30 disorder, panic disorder, memory disorders, Parkinson's diseases,
endocrine disorders, vasospasm, cerebellar ataxia, gastrointestinal tract
disorders, negative symptoms of schizophrenia, premenstrual syndrome,

fibromyalgia syndrome, stress incontinence, Tourette’s syndrome,



traumati c stress syndrome, avoidant personality disorder, premature

ej acul ation, eating disorders, obesity, chem cal dependencies, cluster
headache,woiogisdome, pain, Al zheiner's di sease, obsessive- eorpBO2i10E 30

di sorder, panic disorder, nenory disordemd, Parkinson's diseases,
endocrine di sorders, vasospasm cerebellar ataxia, gastrointestinal tract

di sorders, neg attﬁ%ﬁﬁ@bﬁﬁ@%f%ﬁd@ﬁmmi&,%gfeem[%;teﬁ&—? mrtin%(je)fi%M ndr %e :

fibromyal gia syn ress i ncontinence, lourette' s syn rone,
02/ 083643 PCT/ | BORINAERRY disdider (ADidD), dhooaici parokysepaldresmiceaniagheadache

par oxysmal her desRpaRadEaALRRE IR LA SOk agteRel Bo b FABHIALr o
enotional |abili ; ; i } epi ng di sorder (cataplexy) and
shock. 5 18 Use %ée%ﬁgitdrlr%defgﬂn@gba{?%)rlégwdasn@c?? where the disorder is

sel ected fri@n Uspresidimed inctaimsi handfi7ovhenmibe digsrder isyselpaied dom;

obsessi ve-conpul si ve disorder st-traumtic str [ der tance
abuse disorders eS§'89p%ltlte"g&9?f(fﬁ3ﬁtierpeig&l\jgg dissorgér;pﬁggg%lﬂggﬁgﬁ%ﬁ%@;
claims 16-18 whegigofdaR, sbstitradipiaticsstrad disomiet Wibstdrrudinideddisorders and
sexual dysfunction
19 Use as claimed in any one of claims 16-18 where the disorder is

10 premature ejaculation.



