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SELECTI VE RE- UPTAKE | NHI BI TORS Thi s invention rel e&,(re_ﬁ to nove

di phenyl ether “corpounds whi ch i nhibit nonoam ne re- uptake ‘B&A’thém ar
conpounds of the present invention exhibit activity as selective 5
serotonin re-uptake inhibitors (SSRs) and have utility therefore in a
vari ety of  LQb2pailzlEafh@2Ser MR AR Al %LEW“%T%ﬂ RE. ﬁﬁ?g% TBITORS
invention are useful in the treatnment or prevention of a vari of

di sorders, including those in which the regulation of nonoam ne
transporter f Uhistimemtion réla’qersit@ v diphaoyl eﬁmrd:empeersdlmhlclatmem momoathaihé eé-t
hyperactivity essive |sorder st trauna

oF Pese. i Sor uuPlaRe A Hatia S et ind B BrasPul f o8 bR By bptyReFelsstive

i ncl udi ng Pr es@ioturtn - aptukainmmprsa{r%Rié)carmh@rvmmyttha@ioré Pravdrty ens

cont ai ni ng such cogﬁ)ounds According to a first aspect, the invention

provi des a co Igfareas, Hioiably ?rﬁS?FH’OE"WS of tbﬁﬂf@?&ﬁb‘ﬂ??'ﬁ'&ﬂ |aje geefelin g e
salts, sol vat gaafferR@F xfm@ﬁm sheraRly of%rﬁé’fs%ﬁclﬁb.}]rg n%%nﬁ wgl;cn%e 2yl fron

whi ch may be the sane or different, are H,
C5cycl oal kyl ) Of/\mil@n@amm@ teangporter fanaionds iniiced dsuRh asc@etasetonvmttcemtrphelef icit

nitrogen to t i

"sRa and t he. SRaRCRS gRad bAREe o InBLAR AL RSyt Sudsiedte ]
Cl-4 alwyl ephstarmd abusewistrdérstaad sekiah disfuadtiondnclediae plenidtae efliculationoand
CF3i or Zand Y are |lin hat, tagether with the interconnecting
atons, Z and %’ Wma&eu?‘i?ig’dmgiai"ﬁns?é%ﬂ%é’ﬂéfic%ﬁ?rBB'&WSI ic or heterocyclic
ring which nay be saturated, wunsaturated or aromatic, and wherei n vvhen Z
and Y forma heterocyclic ring, in_ 25 addition to car bon at ons,

| i nkage cont af\§SCTeg 1812 firkrspette thedmension rmw@sope@nmgowlcéeﬁe%raﬁoaﬁwawgen
sul fur and ni LhoGebeuEIR atchéptaﬁne\ébﬁg sgn'g{es n%?pﬁssthy prine and R2 is

methyl then the fused ring is n 1, |oxolae Z and’Y together do
not forma fused phenyl ring; 1 3 JUL 2004 WO emia%333 2 PCT/1B01/0] 521 R4
and R5, which may be the sane or dighferent, : A-X, wherein A = -CH=CH
-(CH2) P where pis 0, 1 or 2; X isspyraRgge F, d,
R4
Y
z
15 ()

wherein;

R' and R?, which may be the same or different, are H, C,~C.alkyl or
{CH,)4(C4-Ceeycloalkyi) wherein d = 0, 1, 2 or 3; or R'and R? together with the
nitrogen to which they are attached form an azetidine ring;

20 ZorY is -SR® and the other Z or Y is halogen or -R? wherein R? is independently C,-C,
alkyl optionally substituted with fiuorine; except that R? is not CF;

or Z and Y are linked so that, together with the interconnecting atoms, Zand Y form a
fused 5 to 7-membered carbocyclic or heterocyclic ring which may be saturated,
unsaturated or aromatic, and wherein when Z and Y form a heterocyclic ring, in

25 addition to carbon atoms, the linkage contains one or two heteroatoms '
independently selected from oxygen, sulfur and nitrogen; with the proviso that
‘when R® is fluorine and R? is methyl then the fused ring is not 1,3-dioxolane and
Z and Y together do not form a fused phenyl ring;



Br, I, CO\IR6R' SCJZNR6R‘ S2NHC(=0) R6, OH, Cl_4al koxy, NR8SO2R9, Ng@ 1
NR6R CHO, SRlO S(OR9 or S®2R10; R6, R7, R8 and 5 Rl MJW
may be the g’%“ﬁ?”dl fferent, are hydrogen or C, . Eal kyI opt iPCMABéY01521
substituted i ndependently by one or nore RL2; RO is Cl1_6 alkyl optionally
substituted i ndependently by one or nore RI2; R' is hydrogen, Cl1 _6 alkyl

REA ﬁrS%%3k&%eﬂﬁkﬁ%%ﬂd@g%é%sb%a%{%%r 68 5y, ol aoh 10 e
cycl oal kyl, NH2, cmaauheﬁem%l:kgmec:HCoal(Wy%ﬁ ngykooﬁ of 22% |€H\t()a§o%megb§1

heterocycllc ring containin et éfoat ons sel ect &t

0 optionally substituteil ng%ﬁerﬁq)zwzbﬁ EHLNHC (FONR®, IR!HS c, 49Ikoﬂ6hmﬁ90§i-‘<9

together with the nitroges) NRsEAI 10 &8s

6- menber ed heterocyclic ring o%"tﬁlltgﬁa(tl:@ed 3%'39 %B 5&%5 gg}pg tﬂyRiﬁ”‘bne
or more RE3; or a 5- or RE” witinh 1oy dbettbe eamwldffferéntngeq@akgyeﬁlda@ Jaky or 3
het er oat ons sel ect ed EQ{BA&; tio aI I éﬂ,SUbSt ituted i ndependent | y

by one or nore R73; el n ﬁ%ﬁbﬁ“gmﬁ{,ﬁ}dggv &otly By AR &% noreR R iedals kvl

hal oal kyl , hal oal koxy, optidday suNﬂ(tEed faeiapéntentiP by ohk Gr rdP@ R )2 1y %8 en
Unl ess ot herW| se indicat.ed, lkg%ultal K roup be stral ght of bran a4
r

is of 1 to 6 carbon at 'efr"%{%ﬁygaﬂtw@dm n@%mbllbymr@rdryndretmz :B?(O)R6
carbon atons. Unl ess ot lgejm OWHRE arb 3
to 8 ri ng atons, and rraé ? Qﬁe)saﬁu?gﬁgd\lﬁﬁsgtur agé%%?blg #ﬁ?f%%gﬁ*
Preferred%at urated car @@@'P?l@'gNUu@Dqu Qyakayy, mﬁlkowym’baﬁﬁmyls.@fe-
cycl ohexyl. Preferred u

doubl e bonds. A preferred ar o%aaﬁ%%&gg$%c§®c¥omaq@?%upz P5 bﬁ?ﬁ%tom?ﬁ@e?@ﬂm
carbocylic should be S|frollndﬁdl$'and)®sdptlbaﬂly dumsﬁtdfbdtmaépenamlﬁwm&&nﬁe@wbyl
I ncl udes any fused con‘g} Rr g Gar ba | yl. group or ‘exanp

napht hyl , phenant hryl , ycf epethgy wi ﬁﬂtmgeﬁlt‘é%'cﬁtfh@fﬁﬁeﬁfaphﬁﬂ domea,
any heterocyclyl group 4-QI5'[- ar&snéntﬁé?eﬂhéleﬂﬂ:y@ﬁ éﬁilofnglly“s%f ity ch may be
het er o- a QS such as nlt ggen o gen and sul fur, sat ur at ed,

unsaturat'@ or aromatic™h P"%Bf@o&ﬁcsli?ﬂ groups are furyl,

t hi enyl, pyrrolyl, 3350t36'-rnﬂé?hbé}¥6h Y ny
oxazol yI t hi azol yI i m dazol Fmdd’ggi(')di ‘lq‘*nd;?,émahlgb E é@ft&b\%}éﬁf %
PCT/ 1B01/ 01521 3 i m daz#Pmd¥. %ﬁnd Py erticsially Sulpgtfttaed)mdapéndqnw ay ohé di- mpke R'™:

:O igfgilol y:m p; f."&.h'ni‘fc" é{mgifaa@ﬁ“%n@%{;ﬁ,. ﬁd 3@8@%' %ﬂ | SRIRAb Sy, NSRSy

"NHZ 'NH(C1"Csalky|) or N(C1 Ceaikyf)g
20
Unless otherwise indicated, any alkyl group may be straight or branched and is of 1 to 6

carbon atoms, preferably 1 to 4 and particularly 1 to 3 carbon atoms.

Unless otherwise indicated, any carbocycly! group contains 3 to 8 ring-atoms, and may
25  be saturated, unsaturated or aromatic. Preferred saturated carbocyclyi 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 carbocyclyl inciudes any

fused combination of carbocyclyl groups, for example naphthyl, phenanthryl, indanyi and
30  indenyl.

Unless otherwise indicated, any heterocyclyl group contains 5 to 7 ring-atoms up to 4 of
which may be hetero-atoms such as nitrogen, oxygen and sulfur, and may be saturated,
unsaturated or aromatic. Examples of heterocyclyl groups are fury!, thienyl, pyrroiyi,

35  pyrrolinyl, pyrrolidiny, imidazoly), dioxofanyl, oxazolyl, thiazoly!, imidazolyl, imidazoliny!,



t hi onor phol i no, pyridazinyl, pyrimdinyl, pyraziyl, piperazinyl, F 3 JuL 2004

sul folanyl, tetrazolyl, triazinyl, azepinyl, oxazepinyl, thiazepinyl,
di azepi nyl wadsgiszazol inyl. In addition, the term5 heterocyeindoriosh udes
fused heterocyclyl groups, for exanple benzim dazolyl, benzoxazoiyl,

i m dazopyridinyl, benzoxazinyl, benzothiaA nyl, oxazol opyridinyl,
benzof uranyl, quinolinyl, quinazolinyl, quinoxalinyl, dihydroquinazolinyl,
benzot hi azol yhidazgidirtyhlpyrazaly|, pyeaelstyl mrgﬂolidibxdnizwcﬁzawteﬁoﬂyiazolw rikakfiglzolgind

I soi ndol yl h ld . Si S 0 Halo
means fl uoro-{”a%ﬁfyg mag%@ S%r% Upc?%'%ylPEé’gégﬁg e'n%‘?r% rﬁ&ohr é’r#@ﬂa y be the
sane or diff efiembrphalito, Wdﬂmﬂm pytimidinyl %@éi{w plperMm}e slnfelbaylaimltmzdﬂyldrogen
or nethyl. 15 Wen Z or | s peera\ %

and Y form a'faréwh 32eRgy. P WEP\“@W%ZEBM éifaéﬁp'yye?”ﬂé‘i“é?%@%m %dq‘ti gthel\IﬁF'B
preferably, h@%rééﬁﬂﬁ%l&@é‘?@ba%efé'&?cy@fyl ér‘&ﬁp§Lfbrf é%anﬁ‘ﬁé’ﬂ%zur@i@afdl;ﬁferam y R4
and R5 are not bot'h '@fii rogen. Preferably R4 a 5, ch may be the sane
or different bepraxaze Eyldaa(}pymﬁlévlebgmosa@nyi;Lbenzowla(zwlamamWndmw 1); Xis
hydrogen, hy

wher oi'n R, Belyrai SiRgimy RSN nietinl Srealifdro bt Bedlonidll,

or 6- nmenber eghirelimide; pehzafunanyighamotiazeping, ii:dolgllemdiébirhrd}mé.r‘ﬂaitemﬂnemdxthed
fromN, S an adi azolyl, triazolyl, imdazolyl, oxazolyl,
pyrazol yl , BP'&P%@""@?&O@}%P ?ﬁqnyl). 30 More preferably R4 and R5, which
may be the sarre or different, are: -(CH2)p X, where pis 0 or 1; X is

hydr ogen, hydroxy, CONRG6R7, SOZNRGRI or NR8S02R9; wherein R6 and R, which
may be the saiRl Bieaps flugoephlorogPomasireden or C - C3al kyl optional Iy
substituted by hydroxy, -CONH2 or C, -C3al koxy (preferably 1 3 JUL 2004 WO
02/ 18333 PCT/IBOl/01521 4 met hoxy); R8 is hydroge hydr oxyet hyl or nethyl;
or RO is netfyeferaani and REoph @ipsnlay bethe s@me@rrdgfnsﬂnt a@rre fredragty et Gy Cqallof.

triazolyl, i %&gzp%fgaw hW&&ﬁ'%r%ethﬁ. More preferably still R4 is hydrogen.

Z

15
When Z or Y is -SR3, R? is preferably methyl or ethyl.
When Z and Y form a fused ring, the ring is preferably a heterocyclic ring. More
preferably, the linkage contains one or two sulfur atoms.

20

Preferably R* and R® are not both hydrogen.

Preferably R* and R®, which may be the same or different, are
-(CH,),-X, where p is 0, 1 or 2 {preferably 0 or 1); X is hydrogen, hydroxy, CONR®R?,
25 SO,NRPR’, NRESO,R®, SR, SOR?® or SO,R* wherein R®, R7, R®, R* and R are
as defined in the first aspect, or
a 5- or B8-membered heterocyclic ring containing 1, 2 or 3 heteroatoms selected from N,
S and O (preferably oxadiazoly, triazolyl, imidazolyl, oxazoly!, pyrazolyl, pyridinyi
or pyrimidinyt).
30
More preferably R* and R®, which may be the same or different, are:
~(CH,),-X, where p is 0 or 1; X is hydrogen, hydroxy, CONR°R’, SO,NR°R” or NR*SO,R";
wherein R® and R’, which may be the same or different, are hydrogen or
C,-Caalkyl optionally substituted by hydroxy, -CONH, or C,-Calkoxy (preferably



Preferably RO and R7, which may be the same or different, are hydrogf@,JUme
Cl- C3al kyl optionally substituted by hydroxy, -CONH2 or C, - C3al koxy
(preferabl woetisszy). More preferably R6 and R7, which may or
different, are hydrogen or nethyl, nore 10 preferably stil |@§'§P§%§2{mmen
present, R12 is preferably oxadiazolyl, triazolyl, imdazolyl, oxazolyl,
pyrazolyl, pyridinyl or payri m dinyl. More preferably triazolyl, imdazolyl
or pyrazolyl. 15 mtmm):d%s'ehwiregm,R@dmgletl%ﬂ,ormml;hﬁm%H}gtfgshleetﬁi,ﬁtrogen to

whi ch they are at form eterocyclic ring, preferred rings are
pyrrolidine or pi %’g(é?og)g’hé” D%E&BQ@H"Q?“%F@ML RBy be substituted by OH or
CONH2 or a nbiapblgl, imidazdipiordlyrB)ymy be substituted by CONH2. 20

Preferably R' is hydrogen or C .6 alkyl. Preferably R8 is hydrogen,
hydr oxyet hyl or nmethyl. More preferably hydrogen. Preferably RO is nethyl,

ethyl, i s0prmeyé prefériablyudll fARS fdrogln, Met hoxyethyl . More preferably 25
nmet hyl or ethyl (preferably nmethyl’). Preferably RlL is nethyl or ethyl.

Preferably pis 1 or 0, nore preferably 0. 30 Preferably R and R2, which
may be the s bef nt...are_hydrogen or thyl ; when present, R3 is
methyl or et perany I8’ At R oy K IR ey R B R P gD, Cridsalk

i nt er connect optpnatipsuhstifiites by Mydrokyn-GONK; @ Co-C,Akdxy BIIEBH MahBRY Mol OF
35 heterocyclic ring.whi c%n, n%&be sat urated, unsaturated or aronatic, and
wherein 1 3 5"6{6@%‘@5% aRe B2 vhiss srayeerihesemecor sifferentyarerhyzregen or methyh more
het er ocyid i Cprreifarrgmyism;ﬁglgﬁogérgn to carbon atons, the |inkage contains one

or two heteroatons independently sel ected from oxygen, sulfur and
nitrogen; and R4 and R5, which nmay be the sane or different, are 5

(CH2) p- X, whey, ' il X ] . - RE6R7. ,SO2NR5R7,
NRBSODRY,  SRICIERS B Rt V%#%?’Wé%ﬂ&"@%ﬂﬁ Skl BEaEY sane
or differ enkyndinybonpwiroiginy. More oaderably trgzoly aldayoigldrgiyrazslyed by hydr oxy,
-CONH2 or Cl1-C3al koxy (preferably methoxy); or R6 and R7, together with
the nitrogen to which they are attached, may form a norpholi ne,

pyrrol i dne lorthpicpse imiereeRt ampR7 Gogeaitdt i thé hlogBRY WRICK WSt Ark Wraehdd r& o
CONH2; Ra is p.ggr 0 eE .hgdr ofxe/eéhél or nmethyl (preferably hydrogen); R9 is
met hyl , et hy? ney g%%lﬁ %W ) HYPTED FOPeyRyrglidine or piperidine rings each of which may
_ be substituted by OH or CONH, or a morpholine ring which may be substituted by
CONH,. '

20  Preferably R is hydrogen or C, alkyl.

Preferably R® is hydrogen, hydroxyethyl or methyl. More preferably hydrogen.

Preferably R® is methyl, ethyl, isopropy!, trifluoromethy! or methoxyethyl. More preferabiy
25  methyl or ethyl (preferably methyl).

Preferably R is methyi or ethyl.

Preferably p is 1 or 0, more preferably 0.
30

Preferably

R" and R?, which may be the same or different, are hydrogen or methyl;

when present, R® is methyl or ethyl; or Z and Y are linked so that, together with the
interconnecting atoms, Z and Y form a fused 5 to 7-membered carbocyclic or

35 heterocyclic ring which may be saturated, unsaturated or aromatic, and wherein



met hoxyet hyl; and R10 is nethyl or ethyl; or an oxadi azolyl, triazolyl,
I m dazol yl, oxazolyl, pyrazolyl, pyridinyl or pyrimdinyl group. 15 ﬁ/&r@ﬂ 2004
pref er abl ywi oxr3d3fR2, which may be the same or different, aperdsdnogen or
nmet hyl ; when present, R3 is nmethyl or ethyl; or Z and Y are linked so that,
together with the interconnecting atons, and Y forma fused 5 to

7- menbered heterocyclic riggo containing 1 or 2 sulfur atonms; and 20 R4 and

R5, which may be MHENTamad ¥iom & hetespyciicging. in asdition-tx cater 8o, tke nkage1:
Xis hyd , hyd ; - : '
I s hydrogen, hydrgxping Rivo heldtddreiRe F\riﬂ/%})%ﬁ%ﬁ@%?l_e%%&fbﬂggﬁ G g\cil y

-which nay be the sane or different, are opt 1 onal
substituted by hydtmgen a®ONH2 or C, - C3al koxy (preferably nethoxy); R8 is

hydr ogen, hyﬁ4%¥§s%%ﬁﬁ;@m€%g;sgr ec%rsdiﬁ’g? rltﬂg;%are ethyl, isopropyl, 25

trifluoronethyl rvaz i m dazol yl or pyrazolyl.
More prefer apth,)sX, Wwhefé p & woRB, X shydivgenyhyaeoxtyh€ ONRIR', SO MIRERE INRISO,RT, €

hydrogen or nethyl_ .30 n nt R3is thyl, or ethyl; or Z and Y are
| i nked so that, tﬁe%}%ﬁ’%&%ﬁ%“q ‘Htt‘%rre@d%e 'ﬂl@’hﬁ’f‘ ' beANSSAME Por m a

fused saturated 5 dferdntTBRDRY en,h@t—@rem%% fichally SebsGRINBbyh ORI Wk f ur
atons; R4 is hydrogen, and Rgébl s 1 37JUL a%004 % 02/ 18333 %tg% /1B01/ 01521

-(CH2) P X, where p[iatkoyy (prefesabhsmithoxngen’ aydiRoiggetoniibriie nRoasRER7 or

NR SO02R9; wh ' 7 i i .
ydrogen. O caal yTEh P80 ¥ augthes IndRlorSs HARIORTE pofroftid & o/ o

C, - C3al kbxy ( pr ef exablof whizhmoayyhe subRBtutest by GHog EONHy BR® isdyyatrégen, bydroegetiyy) ;
RO i thyl, ethyl, i | LflL t.hyl th hyl :

tri asolyl 1 i g S e pSfRtsty Fraroemb Rl REFeR e, EEpiesyy Faliomety or oy
bot h hydrogen. 10 nistabgyetiog arpdisnasthalred ethdd; (62, 3- di hydr o- |

- benzot hi en-5-yi oxy) - 3-[ (net hyl am no) net h - benzenesuyl f onam.de Ex I
2) - anyoxad%%olyl, [Lrgazoiy[')l[ml azo yl? oxazoKrI,]pyrazoFyl. pygcﬂnyl or pyrimidinngroagp ©

3- [ (di met hyl am no) met hyl | - 4-[ 3- et hyl - 4- (net hyl sul f anyl ) phenoxy] - benzenesul
f onam de
1 More preferably ‘
R' and R?, which may be the same or different, are hydrogen or methyl;
when present, R® is methyl or ethyl, or Z and Y are linked so that, together with the
interconnecting atoms, Z and Y form a fused 5 to 7-membered heterocyclic ring
containing 1 or 2 sulfur atoms; and
20 R*and R®, which may be the same or different, are
~(CH,),-X, where p is 0 or 1; X is hydrogen, hydroxy, CONR®R’, SO,NR°R’ or NR*SO,R?;
wherein R® and R, which may be the same or different, are hydrogen, C;-Cjalky!
optionally substituted by hydroxy, -<CONH, or C,-C,alkoxy (preferably methoxy);
R® is hydrogen, hydroxyethyl or methyl; R® is methyl, ethyl, isopropy|,
25 trifluoromethy! or methoxyethy!; or

triazolyl, imidazolyl or pyrazolyl.

More preferably still
R' and R?, which may be.the same or different, are hydrogen or methyt,

30 when present R® is methyl or ethyl; or Z and Y are linked so that, together with the
interconnecting atoms, Z and Y form a fused saturated 5 to 7-membered
heterocyclic ring containing 1 or 2 sulfur atoms;

R* is hydrogen, and

RSis



(Exanmpl e 12); 15 _

4- (2, 3-di hydro-1- benzot hi en-5-yl oxy) - 3-[ (di net hyl am no) net hyl ] - benze‘lnééubr if@"
nanm de ( EXeOfi2/E8338) ; PCT/I

4-[3- chi or o- 4- (met hyl sul f anyl ) phenoxy] - 3- [ (i met hyl ami no) Bo1/01s21

nmet hyl ] - benzenesul fonam de (Exanple 17);

3-[ (di met hyl ajg no) pet hyl ] -4-[3-fl uor o-4- (et hyl sul f anyl ) phenoxy) - benzenesul
fonam de 20 '@&W‘%’?%)ﬁ I81q, 90 X hignoges, [Myd(ogy qDONGERN\SONR RE MV RISTIIRAE

Exanpl e 29); 3- I \ ,
gm ﬁg? rrgt hyl)] - 4- E ‘é‘f'%f]?‘ﬁ& iar??lFﬁk‘&"?i?@rﬁ‘}aé’n%esﬁf??f%ﬁ‘&ﬁr@@e(’ BXa 5 Bydsegen, C,-Cialkyl

?E§< 2, 3|— di %;ﬂr 0- 1- loptonrallyisabstButet dyhydbxy (DEIN) ST LO)MRD Y brERPERAR Hethoxy):
anpl e , : .

4-(2, 3-di hydr o- 1- Beny JYHIeEsn dygroaysthvher mathy)i R%s methylnsthukisestomst hy| | - benza
m de 2% ( Exanpl tifidyométhyCor[rembRpkamiono) met hyl | - 4- [ 3- met hyl - 4-

(met hyl suff aP I ﬁPFen%ﬁ‘benzyl } met hanesul f onam de (Exanple 75); 3-[(nethyl
am no) nethy rYa_z v g lyl Qr@y(?f'ﬁé’!%yl sul f anyl ) phenoxy] benzam de (Exanpl e
79); 30

4-(2,3-di hydro-1, 4-benzoxat hi i n-7-yl oxy) - 3-[ (di met hyl am no) et hyl ] benzam de
(Exanpl e 88More preferabiynatil iR*yank &Rfiane pottmti i droder.3- f | uor o- 4- (net hyl

sul f anyl ) phenoxy] phenyl } - net hanol (Exanpl e 90);

3-[ (di et hyl am no) met hyl ] - 4- ( 6- qui nol i nyl oxy) benzam de (Exanple 100); 35
3-f (net’®y) aRfrefelred comppurds &equi nol i nyl oxy) benzam de (Exanple 102); WO
02/18333 7 1,3,JU 0 PCT/1B01/ 01521 N-net hy| - N :

(3-[ (net hyl afﬁ%’é}‘#!Bﬁ&?ﬁ"?%zf’ﬁ!'%%ﬁ%whﬁ(ﬁﬁ“ﬁm@npﬁaﬁwlj-pamqntonamide
phenyl } net hatesamgleagm de (Exanpl e 116) and

N-(4-(2,3-di 0- 1, 4-henzoxat hii n-7-yl oxy) - 3-[ (di net hyl am no) net hyl ] phenyl
}- net hanes uB%fg’;fﬁﬁ‘ml@r’('@@ﬁfﬁﬁﬂ‘ﬂﬁﬁ‘ﬂ)‘?tm'—%@gmish@anydiphem@bmmpaﬂtonhdnﬁm

i nvention pr@saffsde ¢goppound of formula (1) or (XIX) NRIR2 (I) and

phar maceté}?i cal Ig acceptabl e salts or solvates thereof wherein (in this
aspect) :19R  4Ahd-dbydraddrnzatian-§yvioxpr 2 HdimethylarGihoRhethly Rpengdnesulfonamide
(CH2) d( C3- 06555@},% lfgj;) wherein d = 0,

4-[3—chloro-4—(methylsulfanyl)phenoxy]-S-[(dimethylamino)methyl]-benzenesulfonamide
(Example 17);

3—[(dimethylamino)methyf]-4—['3—ﬂuoro-4-(methylsulfany[)phenoxy]—benzenesuIfonamide
20  (Exampie 18);

N,N-dimethyl-N-[2-(6-quinolinyloxy)benzyiJamine {Example 29);
3—[(methylamino)methyl]—4-(6—quinolinyloxy)benzenesulfonamide (Example 35);
4-(2,3-dihydro-1-benzothien—5-yloxy)-3—[(methylamino)methyl]benzamide (Example 60);
4—(2,3-dihydro-1-benzothien—5—yloxy)-N—methyl-3-[(methylamino)methyl]-benzamide

25  (Example 62);
N-{3-[(methylamino)methyi]-4-[3-methyl-4-
(methylsulfanyl)phenoxy]benzylimethanesulfonamide (Example 75);
3-[(methylamino)methyl]-4-[3-methyt-4-(methylsulfanyl)phenoxy]benzamide {(Example
79),

30 4-(2.3-dihydro—1,4-benzoxathiin-?—yioxy)-B—[(dimethylamino)methyl]benzamide (Example
88);

{3-[(dimethylamino}methyl]-4—[3—ﬂuoro-4-(methylsulfanyl)phenoxy]phenyl}-methanol
(Example 90);

3—[(dimethylamino)methyl]-4—(6-quinolinyloxy)benzamide (Example 100);
35 3-[(methy!amino)methy!]-4—(6—quinoliny!oxy)benzamide (Example 102);



10 1, 2 or 3, or wherein NR R2 when taken together represent a 4'”3”13?[1992001;
ring wherein Rl and R2 together represent C3 alkyl; Z and ¥C1Pﬁ£(}]/ﬂl"*21

i ndependenMQ9% &3 tesent - SR3 wherein, when Z = -SR3 then Y = hal ogen,

-OR, -Raor -SR; or when Y = -SR3 then Z = halogen, -ORa, R2 or -SR;

and R3 and Ra independently represent: C -C4 alkyl (optionally substituted
with fluoring. AL i A4 ] n 15
represent a ?V u@%ﬁ“ﬁ%ﬂm%ﬁm@m%ﬂ&s %’r@r‘g{g rpﬁ?«g& E@%@glsgﬁgﬂgngﬁﬂforwl a

XI X, wher ei nphsayingheoesuifopainide éoxamplg 1i@)ame sat urated, unsaturated or

aromatic, an [ ' : I i I ntain one
or nore het e%dg}?r‘rs'dg'ygﬁddg’éfb%& Sg%mggﬁg*@’“ﬁ% r‘r@*ﬂ@%"h‘%ﬁ@&ﬁé%ﬁﬁ y 0, S
or N, and whefi&h#indsulfbnaroide Exarmgepeadent |y represent CH or CH2 and wherein
k and p may independently be =0, 1, 2 20 or 3, and m= 1,2 or 3; and
NRIR2 1 3 JUL 2006 WD 02/18333 PCT/IBO /01521 8 R4 and R5 i ndependent |y
represent A-J80HRIIEY & A\sécont GsBadl the m@ﬁt@n%miﬂ@@é&ﬁ d?for%ulanI\)l ot (ARG
wherein X represents: H F, d, Br, |, CONRGR % SA2NR6R , OH, NRSSO2R9
NC2, NR6R', CN, CO2R10, CHO, S(O nR10 wherei iR 23 0, 1 or 2 and wherein
R6, R, R6 and Rl independently refpresent H,Or C ., alkyl, wherein RO
represents CL.6 alkyl, Rl1 5 representyg H 1.6 al kyl, C(O R6, CO2R9,

C(O NHR6 or SO2NR6R6 and wherein said @ al kyl group is optionally
substituted by one or nore groups gef’ect€d fRom OH, CO2H, C-6 cycl oal kyl,
NH2, CONH2, Cl_6 al koxy, Cl-6 al koxycarbonyl and a 5- or 6-nenbered
heterocyclic ring containing 1, 2 or 3 heter ’ )‘. sel ected fromN, S and
0; or with the proviso that when P=Q= oxygen both k and p are not
zero; with the proviso that Z 10 and Y together go not forma fused phenyl
ring; Ror R5 may be representative of a 5 or 6Znenbered heterocyclic
ring containing 1, 2 or 3 heteroatons selected fromN, S and O0; and in
addi tion, R6 anicpRImMaeguticatiyjacdeptabie saitsionsoivates dnereof wiarein (inttbip agpect): R
attached, represe r 6- epe 1 C Al j 1€
optionally su%r%cflat {lﬂ‘bg ?édegﬁ%lre%[u%r rrg%é{a'f-l 8gﬁﬁ&g&g%ﬁiﬁ{%ﬁ%@%@gq@e@ﬁId\?g?’es
t her eof wot h 1o @rive@rdih MR 'BbdwherRbkef fogrtickrREpresentreot-mdmibEoed ifgwherein

avoi dance of dpub nl ess ot herw.se,i pndi cat t.he term.,substitytgdsneans
st tuted b BibRo U ERPHL s GIuh o Vo dereTu B BB st SR DS
sel ected froghéernRh DFf -SRI eyt NESgET, CORS, -RE be-SF?| eowiesh Y o83 theayZ be
the same or different. 20 For g.hepziéoi dance of dou

A t, the tar ,
i ndependent | yN#1ge8M -PRat RuePE RIS t drfepegfarty; FeprERent; §1'?el':"§¥lt(8ﬁt'9qam’n
a nunber of pogsiifli€d WASAUHE Blotns &.§OSEF U Ahd e WientBlen together can

15 representafused5to7 mémbered ring as illustrated by general formula XIX, wherein

said 5 to 7 membered ring may be saturated, unsaturated or aromatic, and wherein said
5 to 7 membered ring may optionailly contain one or more heteroatoms P and Q,
wherein P and Q = may be independently O, S or N, and wherein E, F, or G
independently represent CH or CH, and wherein k and p may independently be = 0, 1, 2
20 or3,andm=12or3 and
NRTRZ

JCX,

(E) (LF)P

(XIX) P\ -~

{G)m



be the sane or different. 25 According to a third aspect, the mventqu{UL 2004
provi des a M? of general fornmula | and pharmaceutically acceptab
salts there dt%in R, R2 , R3, Z and Y are as defined i PCHIBBIAIRK
aspect; and R4 and R5, which may be the sarg or different, are -(CHZ2_,,-A",
wherein pis 0, 1 or 2 and A" is a-polar group. In thls aspect pol ar

roups nmay beprd tive - see C Hansch
gnd 2 Leoy Sulgsi:g f’?ﬁ?de@éﬂéﬁﬁ’? gﬁl@\éb&%g\@ﬁ&&&%l@ raf ﬁrﬁg'gqrﬁp@ﬁéﬂtﬁﬁr
‘and Bi ol ogy' , oV ke WhNan YorekreseoEoN, F| al, Bhuscey\ﬁzﬁaﬁbr sbtmlaw O*rlvﬂhusoféﬁg
0. 00, OCHBh ha 2NH2, has a n-val ue of -
for exanpl e [@g)éaﬁl (‘tﬁ ‘IC‘]IDZ’R (I%chgg)a gé'i"lez'é'ﬂ MFdhelt 972 @lﬂj&h?rﬁl@éﬁ% &, R
49, ibid. Moaed W”eﬁeéﬂeeﬂeﬁw AprélePt Psor Y kg, WPl'éF‘eﬁ‘ﬁg?é\}i g&‘erﬂs%‘ ME‘% %’ﬂus
a

preferred groups have it-values of a reat ef ative ue t

more pref & ablSPreSeieHt @rﬁ ﬂ'@ﬂaﬂ@@ vaP @@i%gor-@mRs&ﬁdndWqum s&idiGhl y
a greater negsk ﬁ@&m JU 0

02 16a5s pory riatoals ptbRaly subslitutdd i ot Giindle! diaditd Sdic oﬁ&frf’ﬁ'éo%’e(fgﬁ%ﬁ?"y(?%n
of A is bases/dnprlheNkdsGRNIsCas aliory, 3¢ aikoxpcanbenyr anda Snk GSrﬁerﬁ!béiéﬁWi se

specified, th fi st .. ,.second and thi aspects are

hgr ei nafter ﬁ? Mam &Iné%ﬁ'gg ﬁ@q??{%tﬁmsdﬁ?'e%ﬁgg‘&’a%@cﬁjﬁ%o r ‘E‘Wéthe
i nvention havmou}se thﬂwmma@thmygémyn BoMh ﬁ@hcﬁﬁfaké/ﬁotlz?zl% Biitrothe pRdvisolthst z
re-upt akq eéﬁtonltg r(‘igl ﬂ')f So, are Ilke:% have reduced side
effects), the A0getendpnerfa é‘t URRC RRATYLINY; FRaler g Mavein earesepiative ofa 5- or
adm ni strati Oﬂ-nﬁmbérbﬁ hegire&\eli@And Cobinfig1, 'Zsorrsel‘i’é{érr ngms %é]?é’t ¥ N, S A

desi rabl e pot and assocj.ated propertles npoun ect I've
inhibit the r é?' Naddigors & ¢ng R’ inays tagethsr mﬁarthelf\batam tnevhich tﬂlepara athhade

preferred. Vereppagant 960dr Ehae rrmm

properties harve a n15 reIr ati vgﬁ%%&ghaag%c %"8691 At h@w&?hgt'gﬁgﬁ'ﬁéggh& aal |y
or vet eri nari 24 pearEpcaulically acesptatile shlts orovphmiesdthendof fvith g prohnso\Miut(bbth R*
contai n ggbasihy gt fordf € for exanple, non-toxic acid addition salts

formed wwth 1 norganic acids such as hydrochloric, hydrobrom c, hydroiodic,
sul furic and phosphoric 20 acid, with carboxylic aci ds or wth

or gano- sul f onj i.ds.. Exanpl e | ude the HCl, HBr sul fate or

b1 ul fate, i toE VEHBEHH A LB ke ctsmisr g, the e st paERs

succi nate, sam:fmmécfby boerer ficke deRedajrbups. Htthaise WHefdbRupt fldy Rl Sected

gl uconat e, cafre anesulfonate et hanesul f onat e, benzenesul onat e,
S dinee Rl

p-t ol uenesul f'6 ginatives,groups, dpppelariad gsrunstiaay be the saore ordifferent
provi de plwar maceutically or veterinarily 25 acceptable nmetal salts, in

particular non-toxic alkali and al kaline earth netal salts, with
For the avoidance of doubt, the term independently means that where more than one

substituent is selected from a number of possible substituents, those substituents may
be the same or different.

25  According to a third aspect, the invention provides a compound of general formula | and
pharmaceutically acceptable salts thereof, wherein R, R? | R®, Z and Y are as defined in
the first aspect; and R* and R®, which may be the same or different, are ~{CH,),-A
wherein pis 0, 1 or 2 and A’ is a polar group. In this aspect, polar groups may be defined
as those having a negative n-vaiue (see C Hansch and A Leo, ‘Substituent Constants for

30 Correlation Analysis in Chemistry and Biology’, Wiley, New York, 1979). In this system,
H has a n-value of 0.00, -OCH; has a n-value of —0.02, and —SO,NH, has a z-value of -
1.82, for example {see Table VI-, ‘Well-Characterized Aromatic Substituents', p 49, ibid].

More preferred polar groups have a more negative n-value: thus, preferred groups have
n-values of a greater negative value than —~0.1, more preferably a greater negative value

35  than -0.5, and most preferably a greater negative value than -1.0. Even when p is other



bases. Exanples include the sodium potassium alumnium calcium 13y 2004
magnesi um zinc, diolamne, ol am ne, ethylenediam ne, tronetham ne,

chl oi ne, nwguwkasizze and di et hanol am ne salts. For revi ews mrr/meioehle
pharmaceutical salts see Berge et a!, J. Pharm Sci., 66, 1-19, 1977; P L
Goul d, International Journal of Pharmaceufcs, 33 30 (1986), 201-2117; and
Bi ghl ey et al, Encycl opedia of Pharmaceutical Technol ogy, Mrcel Dekker

I nc, New Yorthangees; inibe @bevel gefintingethesRiditign oHbrie basdd @r thetdhove mipenne ss

t heir phar magc %é’sc%r y acceptable salts, their solvates and pol ynorphs,
defined in ang aspect” of the invention (except internediate conpounds in

35 chem cal processes) are referred to as "conpounds of the invention". WO
02/ 18333 10 E]J 3 JUL 2004 PC;I'/CLBOUOlSZl The pharnaceuti cal | y accept abl e
sol vates of PRESES KESPBFNIRhANG FRIBRRYNGR OF Hig TlitteSednad apgdhittt aspeelict@of . 5

The conpegundser@inaitBe dbfiedintsl @mpBRNIPESHE FiveRfiéh.Or more chiral centres and
so exist in a nunber of stereoisoneric forms. Al stereoisoners and

m xtures thereof are included in the scope of the present invention.

ot am-w 1 fEmBBUndS oML RERERAMBNAK o MEERE! Bld skl Finfiidor
enant i oner s Uneirerupitake ofetehaldsin KBBsH (dral dohmedikelkitd hawk tedutdtbside &ffedts), they

addition, 10 _chiral .internediate c nds e resol ved and used to
prepare chi rB‘?Vec%rcﬁ%ﬁr?Bgargg]ac?We{"?%&H?’Brﬁ”ﬂsﬁeg%{éégn' té?té’”tsll?o@mé’cs?ﬁg%ﬁﬁﬂs of
the inveamt i osffestiistecaired)) thely Hand désitapstency Hiv! adsoviaftldi fopdries. Odafounds

i ndi vidual isoners as Webjg_? m xtures thereof. 15 In cases where conpounds
of the i nventPbREIERIVGY REbE Ik rwrteke ofssrRipain, Pifdot Aorarienaline eriopgans, are

i ndi vi dual t ey S as well as mxtures thereof. . In cases where the
conpounds of the invention exist as optical isoners, the invention 20

I ncludes individual isoners as well as m xtures thereof. In cases where the

conpounds of wéwﬁan%gﬂa e c@ﬁﬂkﬁﬁno%sof%rﬁﬁﬁae{\féﬂigﬁ POELRs tidiE tqgggfegggg e 2

i ncl udes individual diastereofsonmers as we s 'mXxtures

Separ at i1én ofelalivait polangreopret B¥Bf. E and Z i soners may be achi eved by

conventional techniques, e.g. by fractional crystallisation,

chromat ography or H. P.L.C. An individual enantionmer of a conpound of the

I nvent i on nmayhé@hprmeacautidallyro veteriaaily @sqpiabl@ galtsogftthe adrhpoupids @f forinataniedi at e
of the corres cemat e uiri]ng

o sul tabre chi oDl atEsBieehle presdor AP rpBLaNt POd ergRon Al aEd W

inorganic acids such as hydrochloric, hydrobromic, hydroiodic, sulfuric and phosphoric

20 acid, with carboxylic acids or with organoc-sulfonic acids. Examples include the HCI, HBr,
HI, sulfate or bisulfate, nitrate, phosphate or hydrogen phosphate, acetate, benzoate,
succinate, saccharate, fumarate, maleate, lactate, citrate, tartrate, gluconate, camsylate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate
salts. Compounds of the invention can also provide pharmaceutically or veterinarily

25  acceptable metal salts, in particular non-toxic alkali and alkaline earth metal salts, with
bases. Examples include the sodium, potassium, aluminium, calcium, magnesium, zinc,
diolamine, olamine, ethylenediamine, tromethamine, chioine, megulamine and
diethanolamine salts. For reviews on suitable pharmaceutical salts see Berge et al, J.
Pharm, Sci., 66, 1-19, 1977, P L Gould, International Journal of Pharmaceutics, 33

30 (1986), 201-217; and Bighley et al, Encyclopedia of Pharmaceutical Technology, Marce!
Dekker Inc, New York 1996, Volume 13, page 453-497.

Hereinafter, the compounds, their pharmaceutically acceptable salts, their solvates and
polymorphs, defined in any aspect of the invention (except intermediate compounds in

35  chemical processes) are referred to as "compounds of the invention”.



30 di astereoisoneric salts forned by (rjeact |bon of th:pgf(rjlrocra;sg?ndl ng rqcygg[[ f04

wth a suitsddeigpiically active acid or base, as § 152

conmpounds of the invention nay exist in one or nore tautomeri (HC"FH]PHE iAII

tautonmers and m xtures thereof are included int®he scope of the presen

i nvention. For 35 exanple, a claimto 2-hydroxypyridinyl would al so cover

its tautoneric form a-pyri donyl t\A\D 02/ &'Slglggdlilnlt ﬁnglr_t Zgﬁjt (F;gl’i ;:BE]J

/01521 It will b i.at ose ski ( .

protected deri vaﬁ ves & ac%'gt B%ﬁ l§ ?@Vqt?ﬁ/@fﬂw@ﬁmmﬂ:\#ﬁdﬁpfﬁ’a?lrty_enu;mdeclude the

prior to a final Mﬂrﬂt@é&@wcgn stage_ nmay not possess pharmaco ogldc .

activity as such, but may, in certain instances, be 5 adm nistered or dy

or parenterally and thereaftar met abol i se(iJ in E:'[]evtemdéuf:ﬁ formvafio\r/ne)gunna)s/

of the inventson ™ &mpdisdl RRIHEBRAL R cAcL o

t heref ore be descri bed ngs "prodr uggé flﬁﬁa{ P A UG fbaREtTss apg o exist in

i nvention nmay act? n‘ﬁﬁb%r@(&tﬁtﬂg@smem ?ﬂnswmﬁngg&g?ﬁt&h??mﬁ??m&g? ealglri%'ldded

rotected derivaty s of ¢ o]

Pncl uded within 'l‘ e sc %é"? E) d’{‘rﬁge”fd'?)’éﬁi)g;g ﬂa@f@ﬁﬁp@gomd%@awﬁw bersspdraters

AL corrpounds:smig wé@argw?gggt:a 499Uﬁﬁ§%g%a(ﬁ'g§ﬁ§éTo I'cs |nut%rslreglvetdrt39 yield
Vol 19, - 5

ggg%/er 31“”5;) 3 gbajfé‘aﬁﬁ’fa“?fﬁ ““Fﬁ%ﬂ Epethsrds Epewn ug&rosmkuleai mane.dgam dddition,

El sevier, 1985, @wt;m@nﬁe&,bmdﬂﬁﬁﬁjﬂ%H{ Sl Bs e, 650 nds

i ncor por at ed her ei 0 bﬁ r?f erence) . vvlaﬁ fureﬂ{’}t’l g‘T)e Appr &T(pill‘lsﬁd Pﬁﬁgﬁ

skllled in the a®f heiR¥entoBr ¢ ai n m)letles known to those s |d e I'r']De e

art as "pro-noieties", for exanple as descri bed by H. Bundgaa;I hl n bSI go

of Prodrugs" (the di sclosure in which document is i ncorporated herein by

reference) may bén pesgsavhasp tl@mmpwur?ﬁmftr;mngeurﬁggleg‘?t ﬁLHMF nggagﬁibnmers the

functionalities n e C

Preferred prodrug{s\%ln i @%ﬁ@%ﬁ!ﬁé’i"% I{Sﬂ@qr‘ﬁ%\“{ﬁ' BhMuesdeereest er s, g

carbonate est®rs, hem- esters phosphate esters, nitro esters, sulfate

: | f oxi des carbamates, ~azo- 25 conpounds, phospham des,
Sftyﬁéi. dZS ei(lhe '%basa?ée"t’ & CAMPOREISPdhe inpRBliqn RXEtEF Sritemstic [Sapiers) dw @lrbntion

sui tabl e i sot opi tnciates atdigiagal YautbhRr<A RN Bg@irel BrednVent ion. An
isotopic variation is defined as one in whi cﬁ] %eas one atomis replaced

by an atom having the same atom ¢ nunber but an atomic mass different from

the 30 atom c m%cé@%%ﬂ&eﬁl@%#ﬁhrﬁ@oﬂrﬁ |n\@§1ﬁm?e% zh-; d%[!)tlscgt)lfg%%gst, H%tin\(f:&rt]ion

be incorporated into conpounds e 1 nvention |n _
hydr ogenIO catDoninciides dugbividual isamesrs as plet syshaiktuges theslephur , f | uori ne and
chlorine such as 2H, 3H, 13C, 14C, '5N, "O 1$0 31P, 32P,

In cases where the compounds of the invention exist as diastereoisomers, the invention

includes individual diastereocisomers as well as mixiures thereof.

25  Separation of diastereoisomers or E and Z isomers may be achieved by conventional
techniques, e.g. by fractional crystallisation, chromatography or H.P.L.C. An individual
enantiomer of a compound of the invention may be prepared from a corresponding
optically pure intermediate or by resolution, such as by H.P.L.C. of the corresponding
racemate using a suitable chiral support or by fractional crystallisation of the

30  diastereoisomeric salts formed by reaction of the corresponding racemate with a suitable
optically active acid or base, as appropriate.

The compounds of the invention may exist in one or more tautomeric forms. All
tautomers and mixtures thereof are included in the scope of the present invention. For

35  example, a claim to 2-hydroxypyridinyl would also cover its tautomeric form, a-pyridonyt.



35S, 'If and 360, respectively. Certain isotopic variations of the 13 jyL 200

i nvention, for l e, those in which a radioactive isoto s 3H or
74C is inc&(gg%/g%%g!j are useful in drug 35 and/or substrat e@?ﬁ?EﬁQﬂ].ﬁ

distribution studies. Tritiated, i.e. 3H #and carbon-14, i.e. 14C 1 3 JUL
2004 WO 02/18333 12 PCT/1BO /01521 isotopes are particularly preferred for
their ease of preparation and detectability, Further, substitution with
| sotopes such as deuterium i.e. 2H may afford certain therapeutic
advant ages r diwillitherapprecinted by tioee skiteddn tiei art hatudsirtiain protetiad dexeatpes of
I ncreased in Vivo Lt - T S r | I be
preferred in %°3¥r%’ uﬂ@é é\: ﬁhgfﬁrr'gﬁ gonncgvguféﬁﬁgagtdb%prﬁg@e{%fo?gé ﬁﬁ%r%ﬁ rq[?%cgorggﬁ %’un of
t he i nventi omataosgss @hainhatolgicapactipiay asctsudly, kb magniniceraih ipstawesrees such as
by the nethods, or. preparations describ ip the aml e n reparations
ner eaf t or Bus SR BTGRP & PR GRS PiseltE e 8o ey i s Loy E4GBR o. 10
Conpounds of &dagduRYS BF the TvERNorPENiBr Slrahamadobglcafy\BctivBNB%iEh drivatiVad haf ¥ of
ways. In the follow ng reaction schenes and hereafter, unless otherw se
stated, R tdhfrefrepegiggcripedasepdruget i misther. sefaie compayndsy) éiginvertyes gay act
processes for g bk BElr BRBPE Aol BAk ygRtdron. Throughout the

general tor ae a

speci fication, mu re designated by Roman nunerals I, 11, 15
11, 1V etc. Subsets of these general fornulae are defined as Is, Ib, Ic

etc, ,..:. l1Va,,l c. eLc. ounds ,of aeneral. ..f ar mul.. ). .

ot par e 1Pt orf LB AR AYEs AR PR of Som B R 2 Ui 3R prepf e
general for miha scbfiR &Hhe aiveniidn) ERaraples abduitabiapro-frabstdriies esrhpoudts bbget her
with a hydride reduci n? agent in a.suitable solvent (see Schene J% V\h&g
either R or KESPR INKERFSY 'P?,d"~§8'i“1€5t5'l’Q“@él%@ﬁ%"?’ﬁ@ﬁ@d@'&“ﬂﬁeégsﬁ ef? 8% tch
as ethanol,  gfelasPRiTHRARM CRYSIlHChabicd 1 RPEGRL B8 Snd ROVREIRE oPBRIIUGRS by
exenplified by Exanple 36 herein. Wien neither Rl or R2 are hydrogen,

t et r ahydr of ur HnPunddsiast &iasvien@8p Chaptes i (thelissloserasdm whishosymemts a&bdi um

triaceto or r#'aquli] L gy reduci ng agent. 25 In such reactions
t he use )c()l?‘sba fsp‘g%?’o orm%rfw fsg%ﬂcs{]ch as the hydrochloride is preferable,
and an auxiliary base, to aid solubility of the HNRIR 2 salt, such as
triethyl am ne ti.onal lyv.he e a% 'Mti acid.. as
exenpl i 11 ed by uABp5e Spricizigs Y e BB e I 08P Thlancdgquryto |
those skilled in the art as "pro-moieties”, for example as described by H. Bundgaard in
“Design of Prodrugs” (the disclosure in which document is incorporated herein by
20 reference) may be placed on appropriate functionalities when such functionalities are

present within the compounds of the invention.

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

25 compounds, phosphamides, glycosides, ethers, acetals and ketals.

The invention also includes all suitable isotopic variations of the compounds of the
invention. An isotopic variation is defined as one in which at least one atom is replaced
by an atom having the same atomic number but an atomic mass different from the

30 atomic mass usually found in nature. Examples of isotopes that can be incorporated into
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorus, sulphur, fluorine and chiorine such as 2H, *H, ¥C, “C, ®N, "0, 0, *'P, *P,
35, ®F and *ClI, respectively. Certain isotopic variations of the invention, for example,
those in which a radioactive isotope such as *H or C is incorporated, are useful in drug

35  and/or substrate tissue distribution studies. Tritiated, i.e. *H, and carbon-14, i.e. “C



- such as via reac

PCT/ 1 BOL/ 01521 Conpounds of formula (1) may be prepared in turn fromzhg 200
coupling of conpounds of general formula (I1V) with al dehyde conpounds of
general foMONHIEBE]), wherein L is a suitable |eaving groupchiihegs:

hal ogen (F, C, Br or I) or a sulfonate ester such as 5

~ trifluoronmethanesul fonate or net hanesuifonate, preferably L is F or Q.

Such couplin W) e accompl i shed by techniques known in the art,
e PR/ Ar B B 7 okt sapeof pemaislon ans deisstapiint such

as di met hyl f dfurther dsbstitdEon @R iseRepe Rich %\@%%hieﬁﬂmci?é‘.d# ) SarfE Fe iy
el evated te rature and in an inert atnosphere. 10 Thus dccording to a

further aspeclerePREG avaRtaasA reswilingikem gremtecmetabpiir stpbitiyafor egamplenporsagsd
of general foprRHbaitlire b f: formil a 1) . .

Al ternatively, R4 and/ orfggh%mge | nteglgrduceégg&?é?%%etW?%g&ﬁ%lfr%%’rk%"é@?
Schene 2)5 Hrposiansesf Isgtamir ariationsol the Chinpoaydsef the evanssh &4 riepaIlp Qends
of general f - onmpounds of neral] formula (1) where R4
and R5 are h%g%%g?l%?ééhg%n&'ﬁh@%or? 89“3@%%?‘5% E}sot?yﬁtgfeén?tl’%ﬁs eRFep apionsRasetibed
from (11a) irin#e Bxehpgeasd Pastratioristherduiter D&iﬁ@%F@Fd{)ﬂQtquotﬁbﬂ: vfagé’tmn(s%})
(see Schene “}ﬁ%ﬂ Iae cgmpounds of general fornula (1la) may be prepared
from(lV) an t? 5? 950 anal ogous fashion to the preparation of (I1)
(see Schene 1). 20 13 JUL 2004 WD 02/18333 14 SCHEME 2 OH z (IV)

PCT/ 1801@15#1 NR1R2 NR1R2 (ha) (1) Thus according to a further aspect,
the i nveh?i or-PPRRMNGE & heipvsptian naybeprepased, inknavonmenmetsn afvadepef whys. In

formula (1) fROMIGRINEENES ormul a.(la). t hodal..ogi es for
i ntroduci ng R4 and/ @?QRS i H?%h%rﬂﬁspgﬁ sréll(‘)flt r‘f'ﬂﬂ%ﬁfl%“% ﬁ?ﬂ%&ﬂé‘? %ngngrYe
R4/ R5 are hal@gandeliedie ths irsraspecy Thgsevprotesaes forhaliticer aba@e Bath e RGNt

in an inert solvent which does not adversely affect the reaction. Suitable
10 hal ogenati ng agents include tr |uoronethanesul fonic acid and

N-i odosucci niTireleghout the specification, general formuiae are designated by Roman numerals [, 11,

15 llI, IV etc. Subsets of these general formulae are defined as la, Ib, Ic etc, .... IVa, IVb,
V¢ etc.

Compounds of general formula (I) may be prepared from compounds of formula (Il) by
reaction with an amine of general formula HNR'R?, or with a suitable salt form thereof,
20  together with a hydride reducing agent in a suitable solvent (see Scheme 1). When
either R' or R? is hydrogen, suitable solvents inciude protic solvents such as ethanol,
and sodium borohydride is an appropriate reducing agent as exemplified by Example 36
herein. When neither R" or R? are hydrogen, tetrahydrofuran/ dichioromethane is a
suitable solvent system and sodium triacetoxyborohydride is a suitable reducing agent.
25 In such reactions the use of a salt form of HNR'R?, such as the hydrochloride is
preferable, and an auxiliary base, to aid solubility of the HNR'R? salt, such as

triethylamine may optionaily be added along with acetic acid, as exemplified by Example
25 herein.



and suitable inert solvents include dichloromethane. ii) Were R4/ R5q ar 81 2004
-NO®2, by reaction of (la) with a suitable nitrating agent, such as an

al kal i metalp g¥iisgmat e, in a solvent which does not adversel ypafimaloiizie
reaction 15 at, or below, roomtenperature. Suitable nitrating agents

i ncl ude trifluoronethanesul fonic acid/ potladssiumnitrate and suitable
solvents include trifluoroacetic acid. iii) Wiere R4/R5 is - SO2NR6R7 by
reaction of an internedi ate sul fony|3%EEfEdride with 20 the requisite am ne
of -fornmula HNR6R7 in a suitable solvent. Suitable solvents include a

m xture of water and dichl oronethane and the reactions are generally
perfornmed at or bel ow, roomgtenperature. The_ internediate sul @iﬁyl chl ori des
may be prepared fromjconpounds of fornula (ffa) by reaction %

chl or osul f oni® aChd-undgr~how t enpBra condi ti on% g presence of a
sol vent which d5 no dve+rsety af [ ther with or
Wi t hout subsegtiem eat ith o7 oas phosphorus

oxychl ori de, phosphorus pentachl ori de,
PCT/1B0O1/ 01521  1j,o0xalyl chloride or thig
does not adversely affect the reaction. ¢
wi th chlorosul fonic acid include trifluoro#ceftc acid and aytypi cal

reaction tenperature is O C Suitable solvemts for the reaction with
chlorinating agents include acetonitrile amd suitable 5 cond¥tions include

t flux, ' ' I ' - LB f
? or rm(il aU)((I q??dm"}r']%dr@%? @MU%O@E%'P% %ﬁg%mtgpneﬁ%é?whﬁ %gf:l nter mg iogt e
sul f onyl chl gendedforidula (1Y) with sidelydectomiuods off ganerdl dor(rivd (Ithy wheredt L éna of

()a) with chl orasulfoni c aci ei ther w th_ o, w t.hout subsequent

D ahiment i che e HorarBfi SuctFd faibon 0 e e b DA Bt BRET Bt as
phosphor us penri]ﬂmdnheﬂrhd%u{mnaieydr Mhmésdmormte,tﬁﬂéfemﬂéy CchlPoi OleSuéh)llzdlurpuagl' by
reaction wth HNRGR (see sche a). Reactjion conditions typica .
conpri se | ow eREIPpLnay é‘?é‘?cefﬂﬂ‘sgg%@ %‘%‘}H“'BH‘FF Knowe g tag atetych "l‘?efﬁ‘??{‘?”. with
the absence @ptassRiny88tbonale iha §uh§bl@ Fs@ﬁ@rﬁt(‘s_@cl%s @ﬂnétﬁﬁfdrméﬁiid(ﬁﬂ{dev\'ﬁ%)ﬁrbpﬁ&es
not adversely affect the 15 reaction. The internedi ate sul fonyl chloride

(XVI1) may béeadiongoeditiops pyeh ayelayaied iemperatemcaeingn RertRigRphere.
alternatively it may be generated in situ, without isolation, and then

reacted wth HNRSR . SCHEME 2a NR1R2 ClI SQ2
10  Thus according to a further aspect, the invention provides a process for preparing

compounds of general formula (1) from compounds of the general formula (11).

Alternatively, R* and/or R® may be introduced after ether coupling (see Scheme 2).
Compounds of general formula (1) may be prepared from compounds of general formula

15 (la), i.e. compounds of general formula (1) where R* and R® are hydrogen. Compounds of
general formula (la) may be prepared from (ila) in an analogous fashion to the
preparation of (1) from (il) (see Scheme 1), while compounds of general formula (lla)
may be prepared from (V) and {llia) in an analogous fashion to the preparation of (Il)
(see Scheme 1).

20



NRLIR2 (XV1l1) NRLIR2 20 Thus according to a further aspect, the invenyiom
provi des a_process for preparing conpounds of general fornmula (I) from
conmpounds P‘{zﬁéﬁi‘eneral formula (11). In a preferred enmboBCHERRLVI8Here i s
provided a process for preparing conpounds;pf fornula (1q) by reacting
conpounds of formula (la) in a suitable solvent, with chlorosul fonic acid,
25 either with or without subsequengchigigat nent with a chlorinating agent
such as phosphorus oxychl oride, phosphorus pentachloride, oxalyl chloride
or thionyl chloride, to give conpounds of forrmula (XVI1l) followed by
reaction with HNRGR to give conpounds WO 02/18333 16 1 3 J U L 2004

PCT/ 1 BOL/ 01521 9Hof fornul g2 (1 q). Preferaply conpoundswdfe formul a ( XVinkIrE

are generated ji situ and I react ed with IHNRBR7 without i sol agi on.

Al ternati vel ROy of gener al fng a parti 4/ R5
substi t uent bé_cghverted I n qunds of—fornul usi ng
known techni quds. For &xanple: i) ] i n suchg4as o)
brono or iodo, 4t nay be converted to ion with a cyanjde

salt in the pré8ence oftsya Pd(O) or (I i
at elevated tenperatures. Suitable Pd 63 2l 10 pal | adi
tetraki s(triphenyl phosphi ne), suitable cyanite salts Jncl'ude Zn(CN) 2
sui tabl e high boiling solvents which do hot adverselyz affect the reaction
i ncl ude di et hyl formam de as exenplified by Exanple Za? herein; ii) Wken
R41R5 is hal ogen such as chloro, bromo % iodo, it nBy be converted to the
15 corresponding ester -CO2R by treatnment with carbon nonoxi de at high
pressure vvitt]_ a Pdéo%_ or %I lg,)t catal yst, .in an al cohol solvent (ROH wherein
Ris C - c4'PypRgrgrdinglo afuthar aseerddheinventiersaroxides pavesase ferarpraninour es.

For exanpl e tBRpolRdLhf Febd : egi on of
about 100 p.s.i ,povxlni I stgyhseﬁ%ﬁty%rg??@jdcng?g@yé%?sidﬁ&ﬁ%ﬂﬁ?g’ fbr%dl?ﬂaf_

di chl or ob? s(tri phenyl phosphi ne) palladium (11), 20 suitable bases include

exerpl | 1 od oS RE FrEgRAek: BRMPRS g Bihbitias WIoANE o rutsy be
reduced to the corresponding -NH2 group via treatnent with a reducing

agent in a protic abqve, room.25, t eratyre.. Suitable .

r educi ng ager"?t s inclut g;{\hﬁgr,{ea \{/c\’ﬂ%'?‘ ¥ TERFon Bk @hwﬁgg&élﬁal%ie%alogenatmg agent in
an inert solvent which does not adversely affect the reaction. Suitable

10 halogenating agents include trifluoromethanesulfonic acid and N-iodosuccinimide

and suitable inert solvents include dichloromethane.

i) Where RYR?® are -NO,, by reaction of {1a) with a suitable nitrating agent, such as
an alkali metal nitrate, in a solvent which does not adversely affect the reaction
15 at, or below, room temperature. Suitable nitrating agents include

trifluoromethanesulfonic acid/ potassium nitrate and suitable solvents include
trifluoroacetic acid.

iii) Where RYR® is -SO,NR®R” by reaction of an intermediate sulfony! chioride with
20 the requisite amine of formula HNR®R in a suitable soivent. Suitable solvents
include a mixture of water and dichloromethane and the reactions are generally
performed at or below room temperature. The intermediate sulfonyl chlorides
may be prepared from compounds of formula (1a) by reaction with chlorosutfonic
acid under low temperature conditions in the presence of a solvent which does
25 not adversely affect the reaction, either with or without subsequent treatment with

a chiorinating agent such as phosphorus oxychloride, phosphorus pentachioride,



suitable protic solvents include aqueous ethanol and a typical reactignmuum
tenperature is fromabout 70C to about 100C, preferably about 90C, a

exenpl i fi edonp/sanpl e 103 herein; 30 iv) Wien R4/ R5 is - NHECT/igoriomaz1 be
converted to the corresponding - NHSO2R9 group by reaction with a

sul fonyl ati ng agent in the presence of a H&se in an inert solvent which
does not adversely affect the reaction at, or below, roomtenperature.
Sui tabl e sul f onyl &akhchieridera thinel gblerideintmsrieant whiehl dogh net adkersely afe the

bases include tri ?gg

di chi or onet hane asg%(g%éi%a [}1%] |ede§' EE %E@eﬁe?&%@%ﬁﬁ!@!@%&o @Cdf Eﬁﬁ%(M

02/ 18333 PCT/ 1BOl/tltiﬂlEn2<1aclaﬂc aid\dhe thaﬁéR!Beac&oatenMd@éﬂRQns@r‘tﬁJ;ﬁuut'alblersabaeb’e
converted to the cgorrespondi ng, -, NRBSOP?R9 |atrea men

2Kyl at i ng agent e TSN Wi ghRinag ente i de e TRLHPEE of

sui tabl e gl kyl ati @gnamsﬁﬁ Pcluge btdguiRisistrbediifiexarpeUiztrhtin. bases i ncl ude
pot assi um carbonate and suitable inert solvents i ncf)ude acetonitrile, as

exenplified by Preparation 88 herein; vi) Wien R4LR5 is anitrile- CN, it
may be converted i, LlhgmpR! ¢ g&mﬁm@@n%@( CunerE 4P SUNRARY Ghagsbe Under
co pr'e a I

basi c, oxidative or aci n I ons asl C ysis is y
conducted with a hpyepared dia tbairﬁerwdlataas&.ulpoyl@@ndm Wwﬂﬂbﬁommonmoandqoofotl c

sol vent such as t-but t e vat atu fle

Exanpl e 79 herein for\'f'l?}?(a%@‘hr feiga)&ﬁggg oé?su f%ﬂmgl ?W'tbé’r%aﬂ@ed to
t hg cor regspondi ng s&bﬁ@dima:nt tr%ﬁn@h‘o\:uﬁ a%%ﬂﬁg&agghﬁaidmtpmslbth?ras bxygjhiddﬁe,
reduci ng agent, s |ithiumal um ni ri ifie ,
Preparation 69 heng‘ioﬁgthP? PeNpEUorde Pxaly %Q\éﬂe &5 f‘ﬁ'ﬁ'ﬁﬁﬁﬁ""\’fﬁs bbieacuon
converted to the GafH ﬁﬁRﬁFﬂCtbéélsé}fehfé 2a)Q@§éﬂéﬁ cbﬁ&ﬁéﬁ@t?éucﬁ“ytdbn?prﬁéllé\@m €

hydroxi de salt in the presence of water and sui tabl e co-sol vent
Sui t abl e hydr oxi dée@é?ﬁf%UTPn'Bl'QJEféctqnt%Mﬁk%?‘éﬁ%%ihﬁé ngak i-eUnthgaksepse 8bl vent s

RS s o' any ! S or RPHE L bfgh P RORBANAILD Hostonot MDY alr HEST

R41R5 is an acid converte he correspo
CONRG6R7 By tr eat meaachant ﬁhalrttempmatﬂgsmfgevitchlcaldbax‘élI)amay aﬂlm’cﬂé pHNRﬁmnd n a

sui tabl e I ner t solyente 4l Al ARROLKGHURINR aftbb Eehedals ARG Wb

Sui t abl e coupling agen
1- ( 3- di net hyl am ndgslaior, )anametrhyhmem bathiHNR®®  hydrochl.oride in the
presence of 1-hydroxybenzotriazole, suitable bases include triethylamne

and suitable solvents include dichioronethane, as exenplified by
SCHEME 2a

NR1R2 NRIR? NR1RZ

g
@ O

(B {0V (hq}
20
Thus according to a further aspect, the invention provides a process for preparing
compounds of general formula (1} from compounds of the general formula (I1). In a
preferred embodiment, there is provided a process for preparing compounds of formula
(lg) by reacting compounds of formula (la) in a suitable solvent, with chlorosulfonic acid,
25  either with or without subsequent treatment with a chlorinating agent such as
phosphorus oxychloride, phosphorus pentachleride, oxaly! chloride or thiony! chloride, to

give compounds of formuta (XVIiI) followed by reaction with HNR®R' to give compounds



30 Preparation 59 herein; x) Wen R4/R5 is hal ogen such as chloro, bfgng
lodo, it may be converted to an a,(3-unsaturated am de, by treatnent. wth
acryl anmi deWo9264 or (11) catalyst and a suitable base, iPﬁTgﬁﬂﬂﬁg;lt

sol vent whi ch does not adversely affect thereaction, 35 at el evated
tenperatures. Suitable Pd catal ysts include palladium(ll) acetate in WO

02/18333 18 f Rrdida (ROPrei&iablyl dddpoulld® 8f Brrhlg (RUBIS ARE §etrated in sitv and

trio-tolyl)phosphine suitable bases include triethylanmne and suitable

i nert sol venfeagtertyviy ENEEE withewl isdation. exenpl i fi ed by Exanpl e 50 herein;

xi) When R41R5 is an a,-unsaturated amde, it may be converted to 5
CH2CH2CO2NH2, by treatnent with a suitable reduci ng agent at an appropriate
t enper at ur e, Altarratisely t cimhpounds wé genarhl formala ¢l having adasticdr\R 8 fsabstittbrt may

reaction._ Suitable, reduci agents include samari um diiodi de at _room ,
Lenperat e BReoNueiTehBtecoter Gmbehch & rrmCiaE e G Fit Rpaple:
smal | anmobunt of water, as exenplified by Exanple 51 herein; 10 xii) Wen

R4A1R5 is -CH2COH, it naé,'bg,co%]verted to - CHZNRsSO, R9 by neans of a
M t sunobu redkct i oYVBEN BrfFafphalpasrusiehiasngilaras Ripao qriedd, #unayeg eowsrigd i

whi ch does not a%‘ﬁﬁﬁé GlatredétcOlitd Q%ﬁérﬁ@&&él@iﬂ -thé:'{ellie%@ﬁé@ofr §ﬁ9&ﬁ'b§(li)é‘é’cbl‘§%n
di ethyl azodi carboxyl ate, trllphenyl phosphi ne and tent-butyl _

met hyl sul f onyl car Rapigh &oiling sgivew Jteleyatad eripeatyreacluitable Bapeatalysisriecludrl
tetrahydrgf uran i It .exe L [ V/

her ei n; ternati &%?’%%%%@ﬁ@@é%ew%gﬁgﬁﬂéﬁ‘f%[}rhjr?hlleég’?\jﬁagﬁgﬁgﬁ\%{@g&g’mﬁ“gul ar
NR R2 group nay bendcuitablethigh boiting sdhets which alonds adéergepaffatt thereactian (1)

having a different. NRIR 2 .20 For exanple: | ounds of fornula
(1 b) wherein eithé?é}lf—'?}e HW%ﬁFOEmﬁTH%o?fe 1enlp3ﬁg%gyg5%wgﬁat eERt 0 a conpound
of formula (Ic) wherein neither R nor R2 are hydrogen, by reaction of the
conpound of formula (Ib i.th an al dehyde and a hydri de 25 reduci ng agent.

I
Sui t abl e al ddhydesVhRe| “c?\g is BrlicaeHaYRRS chierpt isme erdediitigay B@éﬂ"t“@"ieﬁg? thee
sodi um t Ris( acet oxyddpRIsEBNERG d8terNEOLR By tRAGhER WithScaPb & ﬁqbﬁ&iaére aCReN Brds8drel N

a solvent which does not interfere wth the reaction, such as
di chl or omret hane atwigh alPsk@priBbeatelstpisran aleehol seiventdRpIH whe@irnolR iskam$le 12

herein. 30 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 p.s.i, whiist ‘
suitable Pd catalysts include dichlorobis(triphenylphosphine) palladium (11},
20 suitable bases include triethylamine and suitable alcohol solvents include

methanol as exembliﬂed by Preparation 50 herein;

iii) When R¥R? is nitro, it may be reduced to the corresponding -NH, group via
treatment with a reducing agent in a protic solvent at, or above, room
25 temperature. Suitable reducing agents include iron powder / calcium chloride,
suitable protic solvents include agueous ethanol and a typical reaction
temperature is from about 70°C to about 100°C, preferably about 90°C, as
exemplified by Example 103 herein;

30 W) When RYR® is -NH,, it may be converted to the corresponding -NHSO,R?® group
by reaction with a sulfonylating agent in the presence of a base in an inert solvent
which does not adversely affect the reaction at, or below, room temperature.
Suitable suifonylating agents include methanesulfonyl chloride, suitable bases
include triethylamine and suitable inert solvents include dichloromethane as

35 exemplified by Example 128 herein,



1) Compounds of fornula (I b) wherein R or R2 is hydrogen, can be 13 2004
converted into a conpound of fornmula (lc) wherein R or R2 is nethyl, ‘H{}
reaction afplghgsszgonpound of forrmula (Ib) with a fornyl ati rRECTABENG1SEN a
suitabl e solvent, followed by subsequent reduction of the internedi ate
N-fornyl conmpound with a hydride 35 reducin agent in an inert solvent,
preferably at elevated tenperature. Suitable 1 3 JUL 2004 WO 02/18333

PCT/ 1 B0O1/ 01521 19 fornylati ng agents include pentafl uorophenyl fornate

(formed fro or m ' < Rel [ e ' L .M de)
&nd sui tabl evbol e R RENHROCBARRCR Moy Hbo 1) RIRE Kol Bérenti

Sui t abl e reduci ngNRjBOLR® groap viddrdatmenmterittt st alkyigtthgofgenb and s ipps@in asdtable
suitable inert solvents for_the reductiqn jnclude 5 tetrahydrpf as
oxenli 11 ed by Bl Ve BRI chaenn Al oung Sochit PRSI etk
fornula (§) may beuipchPpa®sd ihcioMe FEEDMNA Aaridhatel Mionaditabi¥ iferesohmmiteinelude
wherein L is as defined for Schene 1 and T is a _group which can be

converted into CHasftordrile Bemsmpdified by Grapamtien$8 ®itutents include:

- CO2R1D, 10 -CN and -C(ONR R2. SCHEME 3 NRR M O (1V) M (1)

Met hodol ogi es for converting conmpounds of formula (V) to (I), include: i)
Wiere T is - @)2R WkendRTRisa mislenyCNoit may gl consriacetadhe oamedpondiag -a(@INs: of
15 general formula NH f.orm,a I de | | . ' .
provi de an am ne.gf?%%%é‘f’@yﬁ‘s gnd%&a%rbyyopg%}hlgtqr%\ﬁ%?c 8?'?6?'@#%0%8 %iecgﬁg% |$rllsgis
am ne of1gornul a pfefitR. condctiet With\dhieydeoxide-salGUch MR HRPasshyn hgiioxide ore t o
provi de an am ne. Conpounds of geperal formula be prepar .n turn
by the coupling ofP™s "(?L'Pﬁﬁ‘é"'b% Q@ﬂ%’?%ﬁPF‘SYﬁﬁ?geV’%Rﬂ%é% 3?58 ’88@*%8 ™t the
general formula (IB¢hmplReageieirs and conditions for such coupling reactions
are as previously defined for the 25 coupling of conpounds of general
formulae (1V) and (111) in Schenme 1. Conpounds of general formula (VI) may

2)&\ prepared iy t ungndf RIRE ARPHILS-EH,FIRNREPbe rdREBHPthe olrbshcTRihg2ieLnee

15 group —CH,OH via treatment with a hydride reducing agent, such as lithium

aluminium hydride, as exemplified by Preparation 69 herein;

vili)  When RYRS is an ester —CO,R, it may be converted to the corresponding acid ~
CO,H by treatment with a suitable hydroxide salt in the presence of water and a
20 suitable co-solvent. Suitable hydroxide saits include lithium hydroxide and
suitablie co-solvents include tetrahydrofuran, as exemplified by Preparation 55

herein;

i) When RYR® is an acid —CO,H, it may be converted to the corresponding amide —
25 CONR®R’ by treatment with a coupling agent, a base and an amine HNR°R” in a
suitable inert solvent which does not adversely affect the reaction. Suitable
coupling agents include 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride in the presence of 1-hydroxybenzotriazole, suitable bases include
triethylamine and suitable solvents include dichioromethane, as exemplified by

30 Preparation 58 herein,

x) When R*/R? is halogen such as chloro, bromo or iodo, it may be converted to an
a,p-unsaturated amide, by treatment with acrylamide, a Pd(0) or (!} catalyst and
a suitable base, in an inert solvent which does not adversely affect the reaction,

35 at elevated temperatures. Suitable Pd catalysts inciude palladium (11) acetate in



1 3 JUL 2004 WO 02/18333 PCT/1BO /01521 20 SCHEME 4 T i Y ~\ L R} 3 jyL 2004
Conmpounds otwd or/3ka (VI) may be prepared by aromatic el ectrq,gﬂiﬂlB 01
substitution of 5 conpounds of formula (VII) to give conpounds PR hul a
(VI) directly. Alternatively conpounds of fog8rmula (VI) nay be prepared in
two or nore steps; aromatic electrophilic substitution of conpounds of

formula (VI1) to githe preseaceedirio-eol@impeshias sothid bR ncldaENdnnt B84

reaction to give cq nds of formula (V). The internedi ate npounds  may
be isolated or genesgﬁ’?@a '”'?'I’??i”f’%“t&n"ﬂiv@&tacﬁ?@ﬁ@!?|3§r$xemphj‘leéiftyrExannpi©50daeresn
10 shown in Schenme 5. SCHEME 5 M) R6R7NSQ2 Ma) Conmpounds of formula (VII)
are reacted with sulfon ghloride to give conpounds of 15 formula (VIII)
fol l oned by redcti oih W*Y'WH\II%W Frensptwstedamideyrideap be tonvared t Vi a) .

Accor d furth t i d ds of f |
s T S RED e et B0 g SRR GRS PoP ahan pPLapr Rl
(ilia), (1V), (VI) tempel\éltdlr)e mraes@tdblmomenpwmm@ee@ﬁai dcRBFR) #aa th‘é%&ﬁfoﬁ' al

sources or are ava;#@ﬁhg rom commercially avail able materi'al s usi ng known
t echni ques (see Ex "RAPYNG 2peRte jnclude Waﬂuwlﬁﬁﬁaﬁémom tempeostaresiaid | ed

in the art that se@&ltébi&%ofv@ﬁ@t h&G& t 1 gt ected
i eSafitistu ﬁ%%" a?n?%[?qé fﬂ

and deprotected during synthesis of a cohpoun 9teﬁeas
achi eved by convents<6RwiifieteFxamels, 51f|tﬂf91e><anpl e as descrl bed in
"Protectiyg Goups in Oganic Synthesis', 3rd edition, by T WG eene and P
G MWits, John Wley and Sons 1 3 JUL 2004 WO 02/18333 PCTI I BO1/01521 21

Inc, 1999. Exaipl e VEBEPRYR® itesCHyRH dkmapbe cofivertegtOL-ESELNRES QRO BP nidlahad beFY
errpl oyed in the Sm{slﬁﬁﬁbﬁ ré)Jctlgn %P n}\)gggrgpggtettgrﬁp rgt%?'ee r:rtl alsrl}a\{aebqé Isc?lgent which
does not adversely affect the reaction. Suitable reagents include diethyl
azodicarboxylate, triphenylphosphine and fert-butyl methylsulfonylcarbamate,
15 0°C is a suitable reaction temperature and tetrahydrofuran is a suitabie solvent

as exemplified by Preparation 72 herein;

Alternatively, compounds of general formula (1) having a particular NR'R? group may be

converted into other compounds of general formuia (1) having a different NR'R? group.
20  For example:

i) Compounds of formula (Ib) wherein either R' or R? is hydrogen, can be converted
into a compound of formula (Ic) wherein neither R' nor R? are hydrogen, by
reaction of the compound of formula (ib) with an aldehyde and a hydride

25 reducing agent. Suitable aldehydes include formaldehyde, suitable reducing
agents include sodium tri{acetoxy)borohydride and the reaction is preferably
conducted in a soivent which does not interfere with the reaction, such as

dichloromethane at or below room temperature, as exemplified by Example 12
herein.

30

if) Compounds of formula (ib) wherein R or R? is hydrogen, can be converted into a
compound of formula (lc) wherein R? or R? is methyl, by reaction of the
compound of formula (ib) with a formylating agént in a suitable solvent, foilowed
by subsequent reduction of the intermediate N-formyl compound with a hydride

35 reducing agent in an inert solvent, preferably at elevated temperature. Suitable



The skilled chem st will appreciate that diary; ethers may be prepar¢d JUL 2004
using a nunber of 5 synthetic nethodol ogies. For a review of nethodol ogi'es
see J S SWO@R/183pat r ahedron, 56 (2000) 5045-5065, incorpor REABAEIESEh by

ref erence. The conmpounds of the invention,gre useful because they have

phar macol ogi cal activity in mamuals, including humans. More particularly,

they are useful ip _the,lreatnent,or 10 preventi of a.disaorder_in which
the regul ation of%ﬁ%‘ggﬂ'ﬁé ﬁgelﬂgg}qglggﬁeg}aﬂyg{rqeﬁgrgﬁ%r@atei Gmegdtomyforpictid
states that may bgentafidropitshot sitd tigRcIdNERGEA@BEIGINe) ARPHBSBIeWdIveh 18 the
depression in cancer pati eni}é,6 de&r ession in Parkinson's patients,

post myocardi al i WIAYIEHPH mckds disigremethapp SHiabisradudgpetkalincivda dprasgsi on,
depression in inf i N atikdi I i J Lon,

Si hal o epl sode demr o oIk B R S e e R P ek
depressi én, post ehydrotiepn as skenpliied by Exampleo! @ harein. syndr omre) ,
general i zed anxi ety di sorder, phobias (e.g. agoraphobia, social phobia and
si npl e phobi as), posttraunmatic stress syndrome, avoi dant personality

di sorder, phlemativety, epapoliads cfirgenesd fonguidi (§onaleies prepated fesro texpouriidrafosa
and bulima nervo , esity, .chem cal dependencies (e.qg. .addictions to
B Conol " cocRis Whlsies SEHeRs SiuiBHRLs os ASTARCE So1ehd 208 120 aIIUpIRES)
cl uster headafhiss converat ieto CHINR'R AlxaMpica®F sGitableSP 888stitutents include; ~-CO,R'™,
obsessi ve- conpul si ve dbﬁﬁrger, pani ¢ di sorder, nenory disorders (e.qg.
denenti 40 a e -GQQBRIBr-s, and age-rel ated cognitive decline (ARCD)),

Par ki nson' s di seases (e.g. denentia seueMas ki nson' s di sease,

neurol eptic-induced parkinsonismand tardive dyskinesias), endocring.
di sorders (e.g. hyperprol acti naem a),, 25 vasospasm (particularly in t Re
cerebral vascul ature), ceregpellar at &%y astroi ntestinal f d
(i nvol ving cg;anges i n notillity and secr ,
schi zophr eni a,~prenenst r yndr ome g*f I'Bromeal gi eve 8 pnickteese p*~ST ke

i nconti nence,t"‘e' S drome, "trichotiljl omani a, kI éeptonmani a,
i npot ence, attention wdefiC yperactivity sor der (ADHD), chrony
paroxysmal hem crani a, headache (associ ated i th vascul ar disor ) ,
enotional lability, pathological crying, sle&pindg disorder (cataplgxy) Yand
shock. Disorders of particular interest include depressi-on, attentian
deficit hyperact™ity disoffer, obsessive-aonpulsive disorder, ®
post-traumati c stress disorder, substance abuse 35 di sorders and sexual

dysfunction including (in particular) premature ejaculation. 13JUL2004 WO
42118333 PCTMeBOdbbiizZifop ormedingtasnpoendof fatda (Vigy (Deindefie:ned as

persistent of recypr €] at.ion,pefore, u or shortly after nile
penetration gf a g\(’arﬁ(eﬁgltr '%é?@%%r tam??& mal'® vker %ﬁﬂd@”eﬁg@o%‘g‘tﬁa? 33.@7% ion
occurring bef ore gbrerizhidriLEUNKR 236 €8m| aeemillb efoMavakbWastuation to Wpovieslat i on,

amine.

i) Where T = -CN, by reduction to its corresponding amine of formula -CH,NH,.

20 i) Where T = -C{O)NR'R?, by reduction to provide an amine.

Compounds of general formula (V) may be prepared in turn by the coupling of
compounds of general formula (V1) and compounds of the general formula (1V).
Reagents and conditions for such coupling reactions are as previously defined for the

25  coupling of compounds of general formulae (IV) and (11l) in Scheme 1.

Compounds of general formula (V1) may be prepared in turn from compounds of general

formula (VI1) (see Scheme 4).



p 1576, published by Merck Research Laboratories, 1992]. 5 Thus, accenrd)ngu

to further aspects, the invention provides: i) a conpound of the invention
for use asW® BH&#Faceutical; 10 ii) the use of a conpound oPCTRBCHHGENt i on
in the manufacture of a nedicanent for thg,treatment or prevention of a

di sorder in which the regulation of nonoamne transporter function is

i nplicated, for exanple depression, attention deficit hyperactivity

di sorder, obsessive-conpul sive di sorder, post-traumatic stress disorder,
subst ance abuse di sorders or sexual dys$dHE¥Edon including premature 15

- ejaculation; iii) the use of a conmpound of the invention in the manufacture
of a nedicanent for the treatnment or prevention oprrenatuie ej acul ati on;
20 iv) a nethod of treatne © brevention of depr ession, tention deficit
hyperactivity disorder, .@ ve-conmputsTve dfsorde post-traumatic
stress disorder, substance™&buse disorders or sexud foanction including
premature ejaculation, whic Igonprises adm ni stering awéherapeutically
effective amount of a conpound of the invention to a patient in need of
such treatnent or prevention; 25 v) a nethod of increasing ejaculatory

| at ency whi chh co i the inistration of an effective.amunt  of
conpound of _GrEToRysoT shmels VP ArE b Blarrerthy @Ml afrebbpu ey h of

| at ency; mnd c3fpeundsaofcformala fdiipi diveecdmpodntis enformiiat(e direety. matainaively
prevention of a di%frdeg iq gghch t he regulation of nonoam ne transporter
function is CREPPEASES fofrppiadX Mavebe Breppieddn BYP OLPEs-$iPBh aimptq glectrophilic
hyperact i vi t w gita@ichess copkpoRnas ts\efoﬁﬁmagwj ¥GivedinfePhdaate RETHoUNIS WHIH then
stress disorder, substance abuse disorders or sexual dysfunction including
prenature ej a&odempifeiherasagtion tggivexpmpoungs obiorseia 3V ihe Bammedsta 23 vii)
a conpound of J i t i I | aki i .0 be
ppr coi at ed 1PourdR Fiay oo Bledicr BRI SR MAG HATHNER Milorth rhitele
pal liati V@ @&hdwpiroBblygraethic treatment. 5 The conpounds of the invention
may be adm nistered alone or as part of a conbination therapy. If a

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

SCHEME § .
T CISC, T RERINSO, T
L — X — X
L L L
VI I {via)

Compounds of formula (Vil} are reacted with sulfony! chloride to give compounds of

15 formula (VI1I) followed by reaction with NHR®R’ to give compounds of formula (Via).

According to further aspects, the invention provides compounds of formulae (Hl), (lla)
and (V) as defined above.

20  Compounds of formulae (Iil}, (llia), {IV), (VI) or (V1) 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 skilied in the art that sensitive functional groups may heed to be
25 protected and deprotected during synthesis of a compound of formula t. 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



adm ni stered simultaneously, separately or sequentially. In particul gr3 juhm
conpounds of the invention nmay be conbined with the follow ng preferably
for the trdB@H¥M33df PE: 10 i) Al pha-blockers (e.g. phentol GTHE01/01521
doxazasi m tamsul osin, terazasin, prazasimqand Exanple 19 of W9830560. A
possi bl e rational e for al pha- bl ockers treat| ng premature ejaculation is as

foll ows. Mis ” acul at or

def erens,  sor iacodela o8k iEe Bhe Yoty d o AT Ra a™p Sl ébioved n
synpat heti c rbe gyrilsesty sitecorhbuund ghthe peeget iBasionf nor adrenal i n.
Noradrenalin acts on the al pha 1 adrenoreceptors, stinulating nmuscle
contractions, leading to semnal em ssion and subsequent |y ejacul ation.

Bl ocki ng thesmer SOARBIBESiStWiI| apﬁr@@éﬁfti%t%ldrﬂ@ﬂ%rg hér%ﬁ usthg 4 r‘n)rpber of
Aponor phi ne - teachings on the use of aponborphine s a pharmacedti c

be found Bn nikefonethorolqgigs) FpopsviaveoDpethgdoingies s¢e J § S@wyeri pefratmidion,

Phar maci a Upj%?@%%%ég) megr;p %ﬁé@%@&raé@e@@ Mel anocortin receptor

agonists (e not an 11 onists (e.qg. alprostadil).
30 vi) Mono ami ne transport inhibitors, particularly Noradrenaline

Re- upt ake In b| tors Reboxet i ne er Serotonin Re-uptake
T gt %Zedﬁveﬁ'ﬁﬂfé?fedfs DR s e e AR By
(DRIB). vii) lﬁ*nHFﬁin@t ﬂ@lﬂﬂln’gtlﬁm{a@]sg Mdﬁ@ﬁ%@@bﬂpﬂh@ﬂ&e%afw Fthe @fehtment or
pOSSI ble rationale for 5- 35 HT3 ant agoni sts treating premature ejacul ation

i s as follPowsPreventien OFé@@&Nﬁ@n whieh ¢35 regaiation af maneaning Aranpegriardicyction &1
present in thﬁlgl!éﬁf@@ Qfseﬁws@%ttﬁét'ﬂy Q@%h@%éﬁfin&ln& Hy;fetrﬂ% 3 %ressmn

stinul ated by in the senen duri'ng sem nal em ssion,
sensi ti sat i or{edk depressipn itmeanceepatientsadeprggsiomircharkisaer's patr@]tamﬂsuwcmardlal

Therefore, aﬂgé%ﬁﬂ%'ég%sm“&gn ?ﬁcﬁ’gﬁg %ﬁabﬁaﬁgéér&sﬁﬁ 'c:%BreasQ%ntlmllﬁerglgl ay

ej acul ation ors su
eryt hro-9-(2- Memmed[atrmm;nn)smma;w)deam&sm&xangjéepﬂsﬁﬁe déprEEsaon recurrent

073 B0 B DEEPL. D S FLEEE) ! BBE LS80 g By i
propyti m dazofan $yidrome), igenziaiizett srixletd disbitiex mopiay (¢ §ubdsraphdbid-setibypiorer a
zinet.e. and simple phobias), postiraumatic stress syndrome, avoidant personality disorder,
premature gjaculation, eating disorders {e.g. anorexia nervosa and bulimia nervosa),
obesity, chemical dependencies (e.g. addictions to alcohol, cocaine, heroin,
20  phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain,
Alzheimer's disease, obsessive-compulsive disorder, panic disorder, memory disorders
(e.g. dementia, amnestic disorders, and age-related cognitive decline (ARCD)),
Parkinson's diseases (e.g. dementia in Parkinson's disease, neuroleptic-induced
parkinsonism and tardive dyskinesias), endocrine disorders (e.g. hyperprolactinaemia},
25  vasospasm (particularly in the cerebral 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 paroxysmat hemicrania, headache (associated
30  with 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, substance abuse

35  disorders and sexual dysfunction inciuding (in particular) premature ejaculation.



10 vardenafil | Bayer BA 38-9456 or | C351 (see structure below, 1cos13 juL 2004

Lilly)). AwpQppighize rationale for PDE inhibitors treating p@gm@r .
ejaculation is as follows. ¢ AMP and CGW levels in the eja F@ﬁém)oth

muscl es regul ate nuscle tone of these ejaciR atory nuscles and so del ay
ejaculation. 0 G351 (lcos Lily) 15 ix) Potassium channel openers. x) P2X
puri ner gi ¢ r eE&ppaluregipadetivrsray be2@fined aEpesaisheit onrgceneit €)acadtion BRtre ! $pon

For hunan use of the. inyention can be adm ni stered al one but

in human ther gg@‘”ﬁf?ﬁ%@%@’?&r"‘r‘?ﬁ el srﬁxg%}éqagaeri_ rt B@iasohedslines ag

sui t abl e phar efacelatiorc abcureing bploenthe ifkilitigal wisHesGsed TRE MEFLIERaRdar vy é"“e&iﬁgﬁr d
inistration 25 and standard pharnmaceéutical "

to the intende ute. .o

practi ce. Forpcejkgzﬁp?'g?i's{‘ﬁ‘ggﬁ SuRereassh Lahoraiptesmt1P82], can be adni ni stered
orally, buccally or sublingually in the formof tablets, capsules

(i ncluding soft gel capsules), ovules, elixirs, solutions or suspensions,
whi ch may cont/ BU# Jorerding torfyrter aspedsrthednvegbort srovides: 1 3 JUL 2004 WO

02/ 18333 ACT/1BA /01521 25 i medi ate-, del ayed-, nodified-, sustained-,
dual -, controlled-rel ease or pulsatile delivery applications. The
conpounds of flhe i Awentpcondmétheahesmtiba fadseriss SHRmavbdical: Nt r acavenosal

i njection. The conpounds of the invention may al so be adm nistered via

fast dispersing or fast dissolving dosage forns. 5 Such tablets may contain

exci pi entsd suh as it GgeDer y SdrahdundreRd InvbRRS in kMQﬁﬁactﬁ%dﬁ%eﬁikéﬁmgﬁtefm
and starc

cal ci um carbonat e, _di basi c cal ci um phosphate, glycine,

(preferably corn, Hso¥eateest ok pigventiensd ardisorderdn whishdbe sgutation ohmasosmitieum
starch glycol | ate, tgheSsrfdrMcHoS & iHR i ompl ex. si.licates, and
granul ati on bi nders such_z;s _foﬁ%o'ﬁ‘;/bﬁéfér#y 'ggf?’éﬁﬁ%%ﬁ%fg“ h, iteRtion detot

hydr oxypr opyl met hy h¢RerRainGtY dlisoriav)hselsgisie-caypulsive diserdar] pest-trahB stress
sucrose, gelatin agd (o it | | | ubricatin ents such as
magnesi um_ stearat €, ogﬁhérl]ﬂzgtdgg?&?:b%@ggﬁws ?feﬁ?éﬂ%tdés'gﬂgl NEludipg PrrEnature

i ncl uded.1%ol i d coejeeslatiomns of a simlar type may al so be enpl oyed as
fillers in gelatin capsules. 15 Preferred excipients in this regard

i nclude | actose, starch, a cellulose, mlk sugar or high nol ecul ar wei ght

pol yet hyl ene i) ycolig udeosf sepmpoimdst! IREMTERIDH MY ManFhétsie §ha hMB&cament for
conmpounds of the |ﬂ1vent| on, and thejr pharmaceutically acceptable salts,
may be € treatment or prevention of premature ejaculation;

20 i) a method of treatment or prevention of depression, attention deficit hyperactivity
disorder, obsessive-compulsive disorder, post-traumatic stress disorder,
substance abuse disorders or sexual dysfunction including premature ejaculation,
which comprises administering a therapeuticaily effective amount of a compound
of the invention to a patient in need of such treatment or prevention;

25

) a method of increasing ejaculatory latency which comprises the administration of
an effective amount of a compound of the invention to a male desiring increased
ejaculatory latency; and

30  wvi) a compound of the invention for the treatment or 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 siress disorder, substance abuse disorders or sexual
dysfunction including premature ejaculation.

35



conbined with various sweetening or flavouring agents, colouring rratﬁgrﬂgr 0
dyes, with emulsifying and/or suspending agents and vmth di l uents such 32
wat er, et henpdz/18283 propyl ene glycol and glycerin, and conbi patamngiiher eof .
Modi fied rel ease and pul satile rel ease do;gge forms may contain excipients
such as those detailed for imediate rel e dosage forns together with
additional excipients that act as release rate nodifiers, these being
coated on andfipr ianeanaRsddai thenioverdivp foftrezting peertrivieccejaci@tiosase rate

nodi fiers include, but are not exclusively limted to, hydroxypropyl nethyl
cel lul ose, nethyl cellul ose, sodium carboxynethyl cellul ose, ethyl

cel lul ose, cefistd bsep@@etaaédemapa)ll netdraydesiterain taieeatitant Maldg dmatiCarjatiagve
anmoni o et hagay %]ggsgo rrer hydr ogenat ed castor oil, carnauba wax,
paraffin wax [P reatieite pht hal at e, hydr oxypr opyl met hyl cel | ul ose
pht hal at e net hacrylic acid copolynmer 30 and m xtures thereof. Mdified

rel ease and pul satile rel ease dosage forns may contain one or a

conbi nati on dhercempeyeds at bedmention ngy brEdpiivipiessd Fenegsas part ef freenbipatian
exci pients t he

matri x, and/n?r{ergﬁy'qtﬁg&g%g%ﬁ%#f’ %\%értr]“é ?gé&g a@Q@rﬁﬁgﬁ%&?}rgggt%yrﬁ%} ing. 1 3
JUL 2004 WO (bﬁhﬂlﬂ%ﬁe(ﬂﬁnﬂﬁmﬁé@@m sémﬁﬂélyl%msemhrmplw dmn pgrtiovladitissscérupaumpds of

aspar ane, | adBSIPAIRE B0l RePINTE H e iolpw-Bey Bttt o ML BT e

crospovi ggne, diascorbic acid, ethyl acrylate, ethyl cellulose, gelatin,
hydr oxypr opyl met hyl cel |l ul ose, magnesi um st earai e, mannitol, nethyl

met hacryl at e,) nmi ntAIBN3-PlRGkErsi(Rg; PhRNIeNINg) @W@ZQ?‘%@msqlﬁﬁ%de@??'ﬁé’méﬁqm con
di oxi de, sodi um stgohHhoie bk WOQ@@QBG’@ Bb&MY I‘atfngﬁrfalt ﬁph@-ﬁfogkéré’kreatmg
xylitol. The ternms dispersing or dissolving as used herein to describe
FDDFs are dependerremgbnme efasulsgpilsi s foljoves. Museulgr a«qwgmpéthamumw SImookh

wh the d f b
b epar ed and aher dPRdeaS dERRg Refindl ietes ARG H AR ROARR M BE D 2°
formcanibe 10 prmmaﬁmhhc‘ﬁwmmpslnndbromjbhuﬂmraleasemf inoradrermalial Sarabenaiin
d d I I
I aper | toneal 1y, Shep 24 EEEF | orRESEs0laH S BUEARD oSl AT Er i BPODg O

intrasternal 'y, indgnsiaalamhiasiby and Blbsaguestly eadujation. Blobkikg deeeusdaptoroivilt hey
15 may be admi nistered by infusion. techniques. For such parenteral

adni ni stration t hefperelere 'Mg'f eFEWAUS™ the formof a sterile aqueous

sol ution which may contain other substances, for exanple, enough salts or
gl ucose to nmake the solution isotonic with blood. The aqueous sol utions
shoul d b@0suiidabl yARRIPEERES -(Ipacinasan the use af arenerrhingAs3 pharmaceutical may

be found in US-A-5945117.

i) Dopamine D2 agonists {e.g. Premiprixal, Pharmacia Upjohn compound number
PNUS5666).
25
iv) Melanocortin receptor agonists (e.g. Melanotan Il}.

v) PGE1 receptor agonists (e.g. alprostadil).

30 wi) Mono amine transport inhibitors, particularly Noradrenaline Re-uptake Inhibitors
(NRIs) (e.g. Reboxetine), other Serotonin Re-uptake Inhibitors (SRls) {e.g.

paroxetine) or Dopamine Re-uptake Inhibitors (DRIs).

vii) 5-HT3 antagonists (e.g. ondansetron and granisetron). A possibie rationale for 5-

35 HT3 antagonists treating premature ejaculation is as follows. 5-HT3 receptors,



to 9), if necessary. The preparation of suitable parenteral formul atﬂ%”ﬁl[?l][]b
under sterilhgo39s83pditions is readily acconplished by standard

phar maceuti cal techniques well known to those skilled in thePGBI1ARRI
foll owi ng dosage | evels and ot her dosage | e28ls herein are for the average
human subj ect having a wei ght range of about 65 to 70 kg. The skilled
person will readil yprbeer@in His lentea ctﬂﬂieaaid”ﬂémrbb@ioﬁl%ﬁ%réﬁwla? ﬁﬂHlb{e%ﬁgJ ﬁr
~a subj ect whose We'lﬂ*]t {QFHS outsjde this range, such as ch | ren an

el derly. For oral “rQQrﬁem"!ﬁ' ERYSSM. leadingrtan seasitisatio, of theespinal
daily dosage |evel refextfaghw&pwRieH v or |.ts_.or sQ | vat es
thereof will usuall [\_/. bemﬁ om 10 tdmsw; n%aE@a%&h Em&e?%&l Ck %ﬁtagPWFtd'&“ ¢ pEryent
Thus, for exanpl e, @tﬂeé%'sﬁtl"orbaﬂﬂsfbp%delaye,lahe}attcnmpounds of the invention
may contaig from5 ng to 250 ng of active conmpound for adm nistration
singly or two or nore at a time, as appropriate. The physician in any

event will detdnmi rRDE mm!latﬁmahcf‘dmﬁ@EZ\(\élgcéryﬁﬁo.m(izlhyaﬁ,xgp@hoﬁw é@em"?e fa(L?]rd
any i ndi vi dual patk%{%h'%%ig glfdzx{?@ with the age, weight and j
2004 WD 02/ 18333 PRPESE G717 e ipaerperated 'B?fémpta,fftefefama) apelnrn eantncumhe
above dosages are amlmmrtoﬁteghﬁdawmaqg@g (I’P@-?iﬁ‘—gd 18 fetfifH . >90f course, be
i ndi vi dual instances her or | ower dosa ranges are nerlted and
such are within thé 3P ﬁ1ﬂsaﬁ-ﬁ%wry@memneymvm9w0pm selthylpmérbzlaéi;@
appreci ateot hat, i Waid%aﬁr@é i i,ncl n 5
conpounds of the invention mﬁmgﬁﬁﬁéﬂt%gﬁ% Istéﬂugg'é%gﬁlﬂw la'gly;:))‘
requi red" basis (|poés'bl‘j’sfaﬁé'éﬁi%épf(ﬁDEjmblbnm)treaﬁngipmrmtﬁr&t&ﬁéulﬂ%ﬁyb@'fdll@ﬁrs'B
general a tablet f Laki cont ai { bet ween about Olng
and 500my 10 of a%hgﬂrrgggn ? q%*qu fn)r?@l:’e %?W‘Q? thymyy rPQF'Ptev@P@Q‘REDH@ay
range from 50ng t o of iEBermjacultoy anges érﬂrmdeﬂ?éyé}é‘cﬁléﬂona 10ng tablet is
illustrated: 15 Ingredi ent %W w Con;pound of the inventionl0.000*

Lact ose64. 125 Starch2l. 375 Croscar rgiunB. 000 Magne5| um

Stearatel. 500 20 * This quant I”"E‘yN adj usted in accordance with

drug activity. The conpounds of Q[erh‘

intranasally or by inhalation
IC351 {lcos Lilly)

15

ix) Potassium channel openers.
X) P2X purinergic receptor antagonists.

20 xi) Endothelin receptor antagonists

For human use the compounds of the invention can be administered alone but in human
therapy will generally be administered in admixture with a suitable pharmaceutical

excipient, diluent or carrier selected with regard to the intended route of administration
25  and standard pharmaceuticai practice.

For example, the compounds of the invention, can be administered orally, buccally or
sublingually in the form of tablets, capsules (including soft gel capsules), ovuies, elixirs,

solutions or suspensions, which may contain flavouring or colouring agents, for



and are conveniently delivered in the formof a dry powder inhaler Oq 1) 7004
aerosol spray presentation froma pressurised container, punp, spray‘o
nebul i zer widdykkw use of a 25 suitable propellant, e.g. PCT/IB01/01521

di chi orodi f1 uor omet hane, trichiorofl uor om?é;ane di chlorotetra-

fl uoro-et hane, a hydrofl uoroal kane such a 1,1, 2-tetrafl uoroet hane (HFA
134A [trade mark]) or 1, 1 1,2,3, 3,3-he tafluoropropane (HFA 227EA [trade
mark]), car bdRMEAEHE-ddelayed o‘f“ﬁg'tfe@uﬁlfséﬂf‘%d gléah cantiilieduelsesepr pulAtissdelivered

aer 0sol . [1he A8RaHEndINHHe é&ﬁ(ﬁq@gd%ﬁtﬁw@ﬁﬁmmﬁa%%'b@emamasfé@éafﬁat 0 deliver

a netered anmou e press ed 30 contai ner; punp, spray or nebulizer
may contai n antsagiauelinosaldnjestionp éhe compainds toé thecinvandion caypdemice agmipistersidivip a

addi 1 onal 1 ‘eonterets pUBSTASRTE8eBE iR o 1T 0l cate. capiul es and

cartridges (nade, for exanple, fromgelatin) for use |n an inhaler or
I nsuf f| at or ‘%/? be formulated to contain a powder m X a conpound of the

i nventi on andUYSNdeRIBISENRY FIURIBEXPRERISSHER asgycrggryptgglpgggll%qzsesﬂaggtqge; sqgym
02/ 18333 28 ILittatd, Lt!alc@@ﬁ%arﬂ%@yé Bbhsic QAR R ASSHHelk, QIS/CIHéYarHQ%Q‘%H (preferabl¥

fornmul ations are preferably arranged so that each netered dose or
cont ai ns fr orgemn.tretao Oﬁﬁﬂmﬁcaa{it%féhbéﬁmﬁ%ﬁmﬁﬁéch AY/e0THenp starel 9H§¢‘iatﬁary to the

patient. The é?b’sf‘crg%mhud%%'éo& a m i g:%h@@i& Qx‘ﬁgéteé""ahh (ﬂ?&nd dého%*b‘?ncfe?é‘gﬁcrp:ﬁs

from1l to 50
usual |y, 1Dn cbabyvd'qtbyd@hwe htmirou:g:immtlmeihglcdih.yoseﬂhlEMﬁ)nbwuxi,s:rmjylctdﬂelose

I nventi on may, o_be for ated for I|ver via. ap atom

For mil at 1 one_ H B st Erese Peug P soy Sesieiab ndiBlhd BaS St mpanrins
sol ubi | i ser s, stddlrari)utediit iseids gigtersiishenste radagie =y beviatiaded. et hanol ,

gl ycerol, propylene glycol, low nolecular weight polyethylene gl ycoI S,
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Modified release and pulsatile release dosage forms may contain excipients such as
those detailed for immediate release dosage forms together with additional excipients
that act as release rate modifiers, these being coated on and/or included in the body of
25 the device. Release rate modifiers include, but are not exclusively limited to,
hydroxypropylmethyl cellulose, methy! celiulose, sodium carboxymethylcellulose, ethyl
cellulose, cellulose acetate, polyethylene oxide, Xanthan gum, Carbomer, ammonio
methacrylate copolymer, hydrogenated castor oil, carnauba wax, paraffin wax, cellulose
acetate phthalate, hydroxypropylmethy! cellulose phthalate, methacrylic acid copolymer
30 and mixiures thereof. Modified release and pulsatile release dosage forms may contain
one or a combination of release rate modifying excipients. Release rate modifying
excipients may be present both within the dosage form i.e. within the matrix, and/or on

the dosage form, i.e. upon the surface or coating.



25 For application topically to the skin, the conpounds of the invengizon
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nost co nly %d and suitable exanples are described in WO A-91/11172,

WO A- 94/ 518pr§§1 A-98/55148. For oral or parenteral adm nistration to
human patients the daily dosage | evels of 10 conpounds of the invention
will be from.gri 01 to 30 m%/ kg (in single or divided doses) and preferably
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0.4g of conpakakro0slyRFatreliERf | i [Coat: i me, as
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those skilled in the art.

The following dosage levels and other dosage levels herein are for the average human
subject having a weight range of about 65 to 70 kg. The skilled person will readily be

25  able to determine the dosage levels required for a subject whose weight falls outside this
range, such as children and the elderly.

For oral and parenteral administration to human patients, the daily dosage level of the

compounds of the invention or salts or solvates thereof will usually be from 10 to 500 mg
30  (in single or divided doses).

Thus, for example, tablets or capsules of the compounds of the invention may contain
from 5 mg to 250 mg of active compound for administration singly or two or more at a
time, as appropriate. The physician in any event will determine the actual dosage which

35  will be most suitable for any individual patient and it will vary with the age, weight and



Thus according to a further aspect, the invention provides a phar mc?tﬁt.,Lﬁ.?ﬂﬂh
formul ati on containing a conpound of the invention and a pharnaceuti ca
accept abl ewedpusmat, diluent or carrier. 30 The invention RE/ISELMSRY at ed
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(1.e. as needed or desired).

Example Tablet Formulation

in general a tablet formulation could typically contain between about 0.01mg and 500mg
10  of a compound of the invention whilst tablet fill weights may range from 50mg to

1000mg. An example formulation for a 10mg tablet is illustrated:

Ingredient Y%ewhw
Compound of the invention 10.000*
15  Lactose 64.125
Starch 21.375
Croscarmellose Sodium 3.000
Magnesium Stearate 1.500

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

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

25  suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane, dichiorotetra-
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. In the case of a pressurised aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount. The pressurised

30 container, pump, 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
additionatly contain a lubricant, e.g. sorbitan trioleate. Capsules and cartridges (made,
for exampie, 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 suitable powder base such
35  as lactose or starch.
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15  suppository or pessary, or they may be applied topically in the form of a gel, hydrogel,
lotion, solution, cream, ointment or dusting powder. The compounds of the invention
may also be dermally or transdermally administered, for example, by the use of a skin

patch. They may aiso be administered by the ocular, puimonary or rectal routes.

20  For ophthalmic use, the compounds can be formulated as micronized 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 ocintment such as petrolatum.

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

30 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, way, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.

The compounds of the invention may also be used in combination with a cyclodextrin.

35  Cyclodextrins are known to form inclusion and non-inclusion complexes with drug
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(3H s), 5.44 émarﬁgular%a%én{% it mll’vaZy v%i%h the age, weight and response of the particular
15  patient. The above dosages are, 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 shortly before an

20  effect is required.

For veterinary use, a compound of the invention is administered as a suitably acceptable
formulation in accordance with normat veterinary practice and the veterinary surgeon will
determine the dosing regimen and route of administration which will be most appropriate

25  for a particular animal.

Thus according to a further aspect, the invention provides a pharmaceutical formulation
containing a compound of the invention and a pharmacettically acceptable adjuvant,
diluent or carrier.

30
The invention is illustrated by the following non-limiting examples in which the following

abbreviations and definitions are used:

Arbocel® filter agent
br broad



(1H, m, 7.89 (lH m, 8.03 (1H, s); MS mz s~oe(ES-) 357 (MH) 5Prep 310MQ004
salt: 8H (CD3 400 MHz) 2.79 (3H s), 3.18 (2H, n), 4.38
(2H 1), é%a“’(ié‘ﬁp . 6.97 (1 H d), 7.13 (1 H, d), S~7.91(P%]4/Iﬁ3)’?]‘f218 03
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(3H, s), 3.15 (2H, n), 4.38 (4H, m, 6.79 (1 H d), 6.85 (3H, nm), 7.84 (1H,
d), 8.00 (1HBew); M5 N Zerf-BRoxycafbngM+) 1 3 J Ul 2004 WO 02/ 18333 33
PCT/ 1 B01/ 01521 Exanpl ePrecursordata y 7Prep 14HCl1l salt: 6H (CD30D, 400 MHz)
2.81 (3H s),CR 43 (2H. caponydigydazale s), 6.93 (1 H d), 7.12 (2H, s+d),
7.40 (1 H d)s 7.90 (1 Hyefea$iP8 (1 H s); MS iz (TS+) 335 (MH) 8Prep
15HCI sal t: 8H(CD30D, 400 MHz) 2.16 (2H, m, 2.80 (3H, s), 2.92 (4H, t),
4.40 (2H, s),d6.86 (1 Hdodplet 6.94 (1 H, d), 7.03 (1 H s), 7.30 (1H, d),
7.88 (1H, d), 8 03 (1H, E@“ M5 miz (TS+) 333 (MH+) 9Prep 16HCI salt: 8H
(CD30D, 400 NHz) 2. 32 (5 2.43 (3H, s), 2.81 (3H, s), 4.41 (2H, s),
6.84 SMe(1H, mECH6.91 (aidycidhexywza&ﬁad(urhide s), 7.24 (1 H Med), 7.89 (1 H,
d), 8.05 (1 H?’ @% NG rﬂz % 352 (MH) 10Prep 17HCI salt: 8H (CD30D, 400
MHz) 2.78 (3HC 421dt°ﬁ‘ thane 39 (2H, s), 6.89 (1 H, d), 7.01 (1 H,
d), 7.08 (1 Hhme), 7. 38:%:%%% forrhafimad 1 H sd), 8.02 (11H s); M5 mz

1

TS+) 351 11Pre aD, 400 MHz) 2.76 (3H, s), 3.30
( ) ( M_I%IZASO dlmethylsuifox;de ) ( )

ES* electrospray ionisation positive scan
ES electrospray ionisation negative scan
Ex Example

h hours

HOBt 1-hydroxybenzotriazole

HPLC high pressure liguid chromatography
m/z mass spectrum peak

min minutes

MS mass spectrum

NMR nuclear magnetic resonance

Prec precursor

Prep preparation

q quartet

S singlet

t triplet

Tf trifluoromethanesulfonyl

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

TS* thermospray ionisation positive scan
WSCDI 1-(3-dimethylaminopropyt)-3-ethyicarbodiimide hydrochioride

'H Nuclear magnetic resonance (NMR) spectra were in all cases consistent with the
proposed structures. Characteristic chemical shifts (8) are given in parts-per-million
downfield from tetramethylsilane using conventional abbreviations for designation of

5 major peaks: e.g. s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad.



(2H, m, 3.42 (2H, m, 4.33 (2H, s), 6.90 (1 H d), 6.94 (1 H d), 71605 2004
H s), 7.29 (2H, d), 7.89 (1H, d), 8.04 (1H, s) ; Momz (ES ') 351 (MHO),
(ES-) 349 Wwbhkh33ssEXAMPLES 12 and 13 PCT/IB01/01521

3-[ (D net hyl am no) net hyt | - 4-[ 3- et hyl - 4- (et hyl sul f anyl ) phenoxyl - benzenesul
fonami de (Exanple 12) and 3- dimeth lani®d neth f -N neth |-4" 3-nmeth |-4 5
(et hyl sul fanyl ) phenoxyl benzenesut f onam de (Exanpl e 13) Fornal dehyde (37%
aqg. sol uti on]he8fowingzableviatians haxe baeriuspd for eorsmeopsnbients: 60Qhe  secondary
am ne from Ey BeM

temperature ung§¢°% %{é@gﬁnﬁﬂ§%d%§etm%xfd§n xt urt(ga!g-\%\étlg1 'Ork F?&%éc?%g ?OUE%S per

m nut es bef osm&rhmchoamﬂdimscmeaﬁs lmd&eamﬂntibn insess tsprytoom ethy WWhete (i &yeny,

4. 64 mmol The resulting. reaction mxture was. stirr ar 5hour fore
being bas, 11 SHomarserabh i FokuberaSilh e S BEh R LG e SITRUHE et b
DCM ( 3x2@5 nlplateBNR, BItBAAistarcateiE/laes 3&5 E@ﬁb@ﬁwd\mmaed)by&% didt@ndeale? 88wy VO
02/ 18333 PCT/1B01/ 01521 34 rrLé drie MySO4) and evaporated to a yell ow
oi | . This waifepipvent Earten apL P‘?‘%ﬁ'@iﬁ%ﬁ@%ﬁ%& defeymmedusinga Rarkin ElmgT,
CH3CN, H20, Mat@%th??&e%@b%lmuﬂﬁeﬂat he maj or product were evaporated

and the residue was tr ed wth sat solution (5 nm), and
extracted with DCM (3x30 nL). The conbi ned organic fractions 5 were washed
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evaporated to'give a white 39 ny, 9% of Exanple 15 13; HC salt:
Sri (CDAS, 300 MHz) 2.30 (6H s), 2.35 (3H, s), 2.48 (3H, s), 3.60 (2H,
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The amide of Preparation 8 (760 mg, 2.07 mmol) was slurried in THF (10 mL) and the

20  resulting suspension was treated with borane.tetrahydrofuran complex (1M solution in
THF, 6.22 mL, 6.22 mmol) at room temperature. The resulting solution was heated at
reflux for 5 hours under an atmosphere of dry nitrogen. The reaction was cooled to room
temperature and treated cautiously with 6M HCI solution (6 mL). The resulting mixture
was heated at reflux for 30 min. After cooling to room temperature the mixture was

25  diluted with water (10 mbL) and basified by cautious addition of potassium carbonate
solid. The aqueous layer was extracted with EtOAc (20 mL) which gave a precipitate in
the organic layer, and the agueous layer was further extracted with DCM (2 x 20 mL).
The EtQAc fraction was washed with 2M NaOH (20 mL) giving a clear two-phase
separation and the basic layer was extracted with DCM (4 x 25 mL). All the organic

30 fractions were combined and washed with brine (20 mL), dried (MgSQ,) and evaporated



HCl salt by the addition of 1 Methereal HCl. The resulting precipitgti) Wi
filtered and dried in vacuo to give Exanple 12 HCl salt; mp. 188C 25
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trifluoroacet) g RAdufetd 8P PURkLatthD a%\‘i’ic}ﬁr&q%gratpﬂy?f[})i@qlg&&@.@ t9f98:10:1
chiorosul fonic acid (72 g) keeping'the tenperature etween 0 and 5 C

After 1 h théEHQAa/NefAHABEA YHe)] affierdgd ervétitedpavdaniof therresiredamime((260 mgriBpY)at

0-20 C. The m | i ¢hlor t ha 0

separ at ed. Thrgé)féa%qj@%ﬁf"gﬁﬁb )\;\%éé mﬁﬂe%?ggﬂetﬁ %&ﬁ%tsﬁgﬁi @h?ngrgr'gt gh)go?(ggl
m) and 35 separase@H, Bhe7 GIMhHNGE B @RNGE, MByeE $TSBRE3WAshed with wat er
(200 nlL). _The layers WD 02/18333 35 1 3 J UL 2004 PCT/1B01101 521 were
separ at ed®and the dichl oronet hane renoved in vacua to gi ve a solid.

Acetonitrile Cc(n?%&ﬂcjﬂ)s)of Yemurdde e, adthdotindd iﬁ? gSNHAITYYAS | RHEIRR'NE A RSis

oxychl ori de (28. The sol ution was then heated at reflux overnight.

The react i on hybrageneniR’ is 0dPe¥H 1. showp dmTablepbwareprepaiad inar atHegpusifashin
stirred m xt I | oronet hane (240 m -) and water
(100 m.), keg%?ﬁ(gﬁ]tp e te@géﬁﬁﬁg%gﬁv@dgg% C and 10 C The m xture was
adjusted with amonia (if necessary) ®o.@reater than pH3. After 15 mns
the reaction mxture was allowed to ' nperature and the

| ayers separated. The organic |ayer Was entrthted in vacua to give a
thick brown oil. This was dissolved in ace 2 (100 nmL) and slurried with
carbon (Norit SX plus, 50% 10 ww) filtered apd_treated with another charge
of carbon (Norit SX plus, 50%W/w). This mx was again filtered and the
sol ution concentrated, replacing wth water (& 1). The slurry was
granul ated, filtered and vacuumdried overnight to give the title product
as a creamy white solid (yield 40%. 15 EXAMPLES 14 and 15 4- 2 3-Dih dro-1
4-benzoxat hiin-7- iox -3- dineth | am na nmetfa | -benzenesul fonanm de and

4- (2, 3-di hydro-1, 4- benzoxat hi i n- 7yl oxy) - 3- (Ldi met hyl am no net hyl ] -N-

met hyl bet®enesul fonamide O "o OA O H,N~-S- ~ AN Me-M's 20 These conpounds
were formed in an anal ogous fashion to EX?QHEe'S 12 and 13 starting from

t he secondary am ne of Exanple 5.

Example | Precursor

data

2 Prep 9 HCI salt: 5, (CD,0D, 400 MHz) 2.80 (3H, s),

3.42 (2H, m), 4.41 (2H, s), 6.86-7.00 (2H,
m), 7.09 (1H, s), 7.23 (1H, d}, 7.90 (1H, d),
8.05 (1H, s); MS m/z (TS") 351 (MH")

HCI salt: 5, (CD,0D, 300 MHz) 2.54 (3H, s),
2.82 (3H, s), 4.43 (2H, s), 7.00 (1H, d), 7.20
(1H, d), 7.34 (1H, s), 7.42 (1H, d), 7.95 (1H,
d), 8.11 (1H, s); MS m/z (TS*) 373 (MH"*)
HCI salt. 8, (CD,0D, 400 MHz) 2.45 (3H, s),
2.73 (3H, s), 5.44 (2H, s), 6.97 (3H, m), 7.42
(1H, m), 7.89 (1H, m), 8.03 (1H, s); MS m/z
(ES*) 357 (MH")

HCl salt: 8, (CD,0D, 400 MHz) 2.79 (3H, s),
3.18 (2H, m), 4.38 (2H, 5), 4.41 (2H, m),
6.68 (2H, m), 8.97 (1H, d), 7.13 (1H, d),
7.91 (1H, d), 8.03 (1H, s); MS m/z (TS*) 367
(MH")

3 Prep 13 HC! salt: 54 (CD,0D, 400 MHz) 2.78 (3H, s),
3.15 (2H, m), 4.38 (4H, m), 6.79 (1H, d),
6.85 (3H, m), 7.84 (1H, d), 8.00 (1H, 5); MS
m/z (ESY) 367 (MH")

3 Prep 12

4 Prep 11

5 Prep 10

PPN

e




EXAMPLE 14. HG salt: SH (CD30D, 400 MHz) 2.97 (6H, s), 3.18 (2H, m ] 34142004
(2H, ), 4.52 (2H, s), 6.68 (2H, d), 6.99 (1 H d), 7.14 (1 H d), 7.94 (1
H d), 8.G¥oldasdszs); MS mz (ES-) 381 (MH). 25 EXAMPLE Ic/hdGhnsal t: SH
(CD3CD, 400 MHz) 2.56 (3H, s), 2.80 (6H, s} 3.17 (2H m, 4.35 (2H s),
4.41 (2H m, 6.68 (2H m, 698 (1 H d)*7.13 (1 H d), 7.81 (1 H d),

- 8.00 (1 H, Q-I-_\ 395 {I\/I—I'\ f‘nrrnnnndc: of formila In i

conpounds of %rﬁgl'e | PrEGHIRAT al | ﬁ‘ere R|%# R2 are 30 methyl and R5 i s

- SO2NH2, shown in Table 2 wefe grepared| according to Exanple 12 1 3 JUL
2004 WD 0218333 PCT/ 180110&52 ovfrom the precursors indicated. The

N- et hyl su 1 des anal ogbus f—o Exanpble 13 _were not isolated in these
reactions ahd HPLC [pRrepfidat| o not | Hebeaty &d(CISOR, KOO YNz)-NMeBHZ s),(] e)
Tabl e 2 Exampl ePrecursor data Exarrp#.éBZHﬂ}ls)s&DQ14!—th),(&930[!>1. AO01¥Hz)
2.98 (6H, s), 3.41 |(2H m, S) (2Ho s99), 728, (1H) d), 7.90810 1d}HB.08) , [7. 25

(1 H d), 7195 (1 H d), 8.05 (1 J's) ;| MBI, &S MSES()S B85 (WHH) 17Exanp| e

3HCI salt: S (CD3 ) saltZ H = H B),
e (?ﬁﬁfbdd HEJ salte 8.? @bkoom 7)%. (AR )

7.01 (1 H ¢), 2§d 3 4\4 td)4»4072 H,

Q). 804 (1]H 5); SWS itz mlﬁ ) ( S)% 0D,

400 MHz) 2.¢3 5), 2.88 ) 4. "é’éx

(11-1, t), (1H, d, 8.0p (1H, s); '-5 rre 1 appl e
AW, ] 89 (Bl_l 20 (D1

Y HC{ salt? 5:(013 ‘dD 400’Mﬁz )2:32 (3H, ),
2.43 (3H, 5), 2.81 (3H, 5), 4.41 (2H, 5), 6.84

(1H, d), 6.91 (1H, d), 7.06 (1H, s), 7.24 (1H,

d), 7.89 (1H, d), 8.05 (1H, s); MS m/z (ES")

352 (MH"

Me
10 Prep 17 HCI salt: &, (CD,0D, 400 MHz) 2.78 (3H, ),
4.21 (4H, s), 4.39 (2H, s), 6.89 (1H, d), 7.01
S
¢£s

(3
92
6HCl salt: :U €83 400—VHP—2
4.47 (2H, s 9 6.78 Jﬁ"ﬁﬂ"d),
SMe

(1H, d), 7.08 (1H, s), 7.38 (1H, d), 7.85 (1H,
d), 8.02 (1H, s); MS m/z (TS*) 351 (MH?)

8, (CD,0D, 400 MHz) 2.76 (3H, s), 3.30
(2H, m), 3.42 (2H, m), 4.33 (2H, s), 6.90
(1H, d), 6.94 (1H, d), 7:00 (1H, s), 7.29 (2H,
d), 7.89 (1H, d), 8.04 (1H, s); MS m/z (ES")
351 (MH"), (ES") 349 (M-H*)

11 Prep 18

EXAMPLES 12 and 13

3-[(Dimethylamino)methyll-4-[3-methyl-4-(methyisulfanyphenoxyl-benzenesulfonamide

Example 12) and 3-[(dimethylaminomethyl]-N-methyl-4-{3-methyi-4-

5 {methyisulfanyliphenoxylbenzenesulfonamide (Example 13)

SRR N

SMe SMe

Formaldehyde (37% aq. solution, 282 pl, 3.76 mmol) was added to a suspension of the
secondary amine from Example 1 {409 mg, 1.16 mmol) in DCM (20 mL) at room
temperature under nitrogen. The resulting mixture was stirred for 15 minutes before the
10  addition of sodium triacetoxyborohydride (984 mg, 4.64 mmol). The resulting reaction
mixture was stirred for 5 hours before being basified with saturated NaHCO; solution (10
ml.) and extracted with DCM (3x20 mL). The organic layers were washed with brine (10



$6.87 (3H, n), 7.89 (1 H d), 8.01 (1L H s); MSmz of(TS+) 367 (MY 3 JuL 200
20Exanpl e 7 51., (CDCI3i 400 MHz) 2.22 (6H, 5. 05
(4H, ag?,e %ﬁ@%}(w r‘r)( 7.2o|(1 H, d)? 7.60 ElH, el 8‘%%\’ mr]r%'il

nmz 349 (M#) 0 21Exanple 8HC salt: 5H (C330D, 400 |sz) 2 10 (2H, m,
2.85- 3.00 (10H, m), 4.30 (1H, brs), 4.50 (2H, s), 6.80- 6.95 (2H, m, 7.05
(1 H, s), 7.26L)dridd (MgSQ,) and edapdratdd to 8 ydlov( dil. Frh:ssa;as b@.ﬂ&ﬂb (HFHQ 347

M) 22Ex | eHC | t 4.21 10(4H,
G50 (on TPk LuBR CrorT s ABmi carh SR, Lo, TER) Fraetwnef%maw?g

7.91 (1 H d /18333
37 pCT | B0 ?‘*}e%’i‘ggif’ﬂé’xddﬁ})?%‘&éﬁﬁiﬁ?ﬁiﬁ“é S YA R RO

(DVBO- df i, 4080iNtign) (omkp aneigxtragted ith DQM((Q@O m).) T@esrerr(omed cur);amdfrﬁgtlc(n%H

s), 6.80 (g Hwe wa it (BmLy! il g d shadSatedt 20s L
d), 8.06 (1 H e SEEPURIES) nﬂv‘ﬁ&'eﬁ
(D Eef Ihyl4a][n4n()*l55 mg, 36%) of Exampiel‘lf 8, (300 MHz CDCl;) 2.30 (6H, s)f f2 .35 (3Hds) E_348 (3H
TTL1 comoundihd 3 st (D i b bion 8% GZH A6 Tofé tikh A R0D() 1S
net hod of Exappt erdd®e75tviH§.CD30D, 400 MHz) 2.27 (3H, s), 2.41 (3H, s),

2.61 (6H, s), 4.19°(2H s), 6.76 (1H, d), 6.88-6.93 (2H m), 7.20 (1H d),
7.82 (1H, d), 8.03 (1 H d); MBS mz (TS) 367 (M#). 10 EXAMPLE 25 N

5-Methox re- %’rﬂﬁbppﬂo'dﬂ'ct WEL Bisb bt a'f‘tepﬁw_é &ﬁ“i[ﬂéat‘onf %é\lreq.év%% Pragt}obrg Iwea}e

evaporated and the residue was treated with sat. NaHCO, solution (5 mL), and extracted
with DCM (2x30 mL). The combined organic fractions were washed with brine (30 mL),
dried (MgSQO,) and evaporated to a gum. This was taken up in DCM (5 mL), treated with
1M ethereal HCI (2 mL} and evaporated to give a white powder (39 mg, 9%) of Example
15 13; HCl salt: &, (CDCl;, 300 MHz) 2.30 (6H, s), 2.35 (3H, s), 2.48 (3H, s), 3.60 (2H, s),

6.83 (3H, m), 7.20 (1H, m), 7.28 (2H, ), 7.74 (1H, d), 8.08 (1H, s); MS m/z (TS") 381
(MH").

In a repeat reaction, using 1 equivalent of formaldehyde to the amine of Example 1,

20  Example 12 was obtained in 78% yield after column chromatography [SiO,; 95:5:0.5 to
90:10:1 (EtOAc! MeOH/ 880 NH,)]. This was taken up in EtOAc and converted to the
HCI salt by the addition of 1M ethereal HCI. The resuiting precipitate was filtered and
dried in vacuo to give Example 12 HC! salt; m.p. 188°C.

25  Alternatively, Example 12 can also be formed from the amine of Example 1 by the
method of Example 110.

Example 12 was also prepared as follows,

30 A solution of the hydrochloride salt from Example 94 (20 g) in trifluoroacetic acid (100
mL}) was slowly added {o a solution of chlorosulfonic acid (72 g) keeping the temperature
between 0 and 5 °C. After 1 h the reaction mixture was quenched slowly into water (200
mL), at 0-20 °C. The mixture was then extracted with dichloromethane (200 mL) and
separated. The aqueous layer was then extracted with dichloromethane (60 mL) and

35 separated. The combined organic layers were washed with water (200 mL). The layers



MeO SMe Di net hyl am ne hydrochl oride (424 ng, 5.2 mol ), Et3N (725 L1 3SUR 2004
nmmol ), AcCOH ﬁg298 t, 5.2 mmol) and sodiumtri acet oxyborohydr 1]1?3491 g,

5.2 mmol) WeP&23¥ddd to a 15 solution of the al dehyde from Prieparation 24
(1.00 g, 3.47 mml) in THE (15 nL) and DCRF(15 nL) and the m xture was
stirred at roomtenperature for 16 h. After renoving the solvent in vacuo

t he residue vmeretﬁlpemtaqbammtf@l\leﬂIbro(l%ﬂlanfe-rgemamﬁ nashautongivd a sblive r Acet @xitrils

m.). The aqu yer based wi th NaOH nd extr dwdh
(k20 ) - T HER s ARB ot 4% SLrR RS Bre BhdsrRts o kRSt b4 Ry o)
and 20 evaporm@aolutﬁaﬁwéeﬁiedw%amttr@mrbv@mgm Thé f@ldtioR M Ote Was EXAédcrd
treated with 1 M1 3 JUL 2004 WO 02/18333 PCT/ 1BO1/ 01521 38 et hereal HC

to precipitat@ophiemaeratyrg and qygnehgginte a stiggdaidtyig ohaomanis (R ek and dri ed
to give g V‘héilE@oﬁ:%étHat(eg "FH[% %ﬁg} b%@L)W%éeg r?gﬁh?ié}?’{éé}mu'?@between 0.°C
i SS0 v

hydr ochl ori de hi's was In 1 and extracted with
Et OAc (3x15 nand 1The. Dregminitare veast adivestad widh emmtae(d nme%alw)mgre(al@ thar pH8.
dried (MgSOH4) ated befare bein Ived

evapor at ed ag’ﬁﬁ‘ 1§W€P3rté§|rﬁfé'°m RRTES IS’WBHEE g@ﬁﬂ”&hﬁl
ethereal HO [QeRyRphRitédt Bhd BRyahicliayrivias c\bﬁcté?hramnfvbb&ﬂoeglve ﬁvﬁﬁbﬁd‘o\mtd”ill
ether and dried to give a white solid (635 52%; 8H (CDCL3i

2.35 (3H, s), Thiswass gigspivad In acefane (29D nﬁ-)) a”%SlyUlﬁdafF'ifh °§=)f bory (Nofit @%{4"“%)50 /%3 70
(1 H d), SSCSS K/%}»(A)l]ﬂlfé{eossévgd gegcgd (nat'ﬁtanomer cﬂaré% of éarﬁbn morlt §X6¢§Iu£ JSD%WI'S/) Thl@ 83

(1 H br npounds of fornula ,
conpounds of geéxtareabas agamﬁ%ered\mdme solutmcpomeraraéed fenlaging Wﬁh@)\ﬁiﬁfl(fﬁpme

(1) Tabi o3 e aive b e B 27 v JRPHBRIGE S "”é’%‘f&a’%%%%?t

300 MHz) 2. 23afG@Hreany whitd sokRHields20%5H. 98 (2H, m, 7.34 (2H m, 7.48 (1 H
dd), 7.98 N(1 H, d), 808 (1 H d), 880 (1 H s);
15 EXAMPLES 14 and 15
4-(2 3-Dihydro-1.4-benzoxathiin-7-yloxy)-3-[(dimethylamino)methyli-benzenesulfonamide
and 4-{2 3-dihvdro-1 .4-benzoxathiin-7-yioxy)-3-[(dimethylaminc)methyl}-N-

methylbenzenesulfonamide

o, 0 0, .0

*

Q

3+
ol 0
! 1)
20 These compounds were formed in an analogous fashion to Examples 12 and 13 starting
from the secondary amine of Example 5.
EXAMPLE 14. HCI salt; 8, (CD,OD, 400 MHz) 2.97 (6H, s), 3.18 (2H, m), 4.42 (2H, m),
4.52 (2H, s), 6.68 (2H, d), 6.99 (1H, d), 7.14 (1H, d), 7.94 (1H, d), 8.07 (1H, s); MS m/z
(ES*) 381 (MH").
25  EXAMPLE 15. HCI salt: 8, (CD,OD, 400 MHz) 2.56 (3H, s), 2.80 (8H, s}, 3.17 (2H, m),
4.35 (2H, s), 4.41 (2H, m), 6.68 (2H, m), 6.98 (1H, d), 7.13 (1H, d), 7.81 (1H, d}, 8.00
(1H, s); MS m/z (ES") 395 (MH").

Compounds of formula le, i.e. compounds of general formula | where R' and R? are
30 methyl and R® is -SO,NH,, shown in Table 2 were prepared according to Example 12



M5 niz (TS—) 297 (M) 27Prep 39H NO28H (CDCl 3i 300 MHz) 2.32 (6H, s)I,3 2304
(3H, s), 2 3.60 (2H, Mes), 6.80 (1 H, d), 6.87 (2

sme(1 H dY ‘éz(’%éu(l H d), 8.40 (1 H, d): M5 mz (ES+) 333(P(‘"1VH¥5’2"§‘

38H N02Taken on crude at -75% purity; 8H (#%Cl 3i 400 MHz) 2.33 (6H, s)

3.24 (2H, n), 3.38 (2H, n), 3.66 s(21H, s), 6.76 (2H, m, 6.86 (1 H m,
7.17 (1 H  dyonBthBQrédurSbrsdRdicatéa, %e(ﬂﬂéthﬂlsulior?an%%s %oﬂ@t@%&%@é@e’l 339
PCT/ 1 BOJ/ 01521 Exanpl ePrecursor R4R5 data y z Prep 2 3, 300
MHz) 2.28 (6Werapot Igoistﬁd(m%esg)reaqhoos aleHPu%puercatbon Wasmot(rsﬁwrem‘) 7.52

(2H, m, 7.98 N(1 H, d), 809(1H $.8L (1L H m; MSmz (TS) 279
(MH) 30Prep 27 HHHC salt: 8. (d6- ch\i%@ 300 ) 2.77 (6H, d), 4.38 (2H,

d), 7.08 (1H, d), 7.36 (1 H, t) 7. 50 (1 NM&2 NON(1 H, s), 7.80 (1

H d), 7.91 (1 H dd), 8.10 (1 H, d), 9. H s), 9.52 (1 H s); MSnlz
(TS+) 280 (MH+) 31Prep 29 HHVal eate salt: '
s), 4.33 (2H, s), H5.98 (2H, s), 6.87 (1 H
H, dd), 7.41 (1 H dt), 7.58 (11H, dd), 7.88
(1 H s); Msnmz 285

7.21 (1 H, s!~dt), 7.30 (1

d), 8.11 (1 H, d), 9.32

(le)
Table 2
data

Example | Precursor

2

16 Example 2 HCI sait: &, (CD,0D, 400 MHz) 2.98 (6H, s), 3.41

(2H, m), 4.58 (2H, s), 6.95 (2H, m), 7.08 (1H, s),
7.25 (1H, d), 7.95 (1H, d), 8.05 (1H, s); MS m/z
(ES*) 365 (MH*)

HC! salt: 5, (CD,0D, 300 MHz) 2.54 (3H, s), 2.98
(6H, s), 4.53 (2H, s), 7.01 (1H, d), 7.20 (1H, dd),
7.33 (1H, s), 7.42 (1H, d), 7.99 (1H, d), 8.04 (1H, s);
MS m/z (TS") 387 (MH")

HCl sait: &, (CD,OD, 400 MHz) 2.43 (3H, s), 2.88
(BH, s), 4.42 (2H, ), 8.99 (3H, m), 7.42 (1H, t), 7.92
(1H, d), 8.06 (1H, s); MS m/z (ES*) 371 (MH")

a@——

17 Example 3

3

18 Example 4

et

19 Example 6 HCI salt: &, (CD,0D, 400 MHz) 2.89 (3H, s), 3.17

(2H, m), 4.39 (2H, m), 4.47 (2H, s), 6.78 (1H, d),
6.87 (3H, m), 7.89 (1H, d), 8.01 (1H, s); MS nvz
(TS*) 367 (MH")

TFA salt. 5, (CDCY,, 400 MHz) 2.22 (6H, s), 3.60
(2H, 1), 5.05 (4H, d), 6.75-6.90 (3H, m), 7.20 (1H, d),
7.60 (1H, m), 8.00 (1H, m); MS m/z 349 (MH")

[n]

<_§> H

20 Example 7

21 Example 8 HCI salt: &, (CD,0D, 400 MHz) 2.10 (2H, m), 2.85-

3.00 (10H, m), 4.30 (1H, brs), 4.50 (2H, s), 6.80-
6.95 (2H, m), 7.05 (1H, s), 7.25 (1H, d), 7.80 (1H,
d), 8.10 {1H, s); MS m/z (ES") 347 (MH")

HCI salt: 5, (CD,0D, 400 MHz) 2.93 (6H, s), 4.21
(4H, s), 4.50 (2H, s), 6.91 (1H, d), 7.02 (1H, d), 7.09
(1H, s), 7.37 (1K, d), 7.91 (1H, d), 8.05 (1H, s); MS
m/z (TS*) 365 (MH")

22 Example
10

ootV

w




(M H+) 32Prep 33 HBrHCl salt: 8H (DVBO-ds, 400 MHz) 2.77 (6H, d), 3.23 (3H0L
m, 3.39 $(2H, m, 4.32 (2H, d), 6.75 (2H, m, 7.03 (1 H s), 7.26 (1 H,
d), 7.57 (woHpndsds, 7.87 (1 H s), 10.06 (1 H, br, s); M nPeT{ESHYS2366
(MH) 33Prep 32 BrHSH (CDG 3, 400 MHz) 2. (OH, s), 2.30 (3H, s), 2.41
(3H, s), 3.41 (2H, ,,,1es), 6.76 (2H m, ©.94 (1 H, s), 7.18 sMe(1 H, s),
7.21 (1 H obs),—72.30 (1 H_ d):. M niz (Tq+\ 366/ 368 (MH+) EXAMPLE 34 3-

Di net h i ani &Pl | Pregursarn || -l- aﬁ'ﬁanol i nyI oxy) benzenesul fonanide 0 A
' OY -NMe2 H 5 Chl ofosul foni ¢ jaci 106 p.L, 1.6 mol) was added to a
sol ution of |Exanpl e{ 29 (50 ny, ™~y nmol ) in DCIVI(2 m.) and the m xture
was stirredifor 3 hjat roomtena:_)eratlre. Water (2 nL) was added, the

m xture was |@8j ust edExampld 6| wi tth sat HadsMNaEOEBMENE;, 400 Midz) @ 6viBHhs)DEXN
(2x5 nlL). The organid¢iextracts e d2ed), GNMESCH) H)ando 2H txr €80 a1tdl d), 8868 U
2004 WO 02/ 18333 PCJI/ | B0O1/ 01%2 . BMTRethyT a0 (e §),17.28 B, (H), 3.80L 1 HWa)S
added. After standipg for 1 h thesSol gamst(1mas), 1029wk MSﬁwpr@mgss he
resi due was {purified by colu chrommqgfaphy [8102 95: 5: 0. (DCM MeOH/
880 NH3)]. The product was takem up 1 nm £t OAC and converted to  the HCI—Ssaft
by the addition of ethereal HCI. This gave the desired product as a 5

hygr oscopi ¢ M@_ﬁg 59 ; 8H (CD30D 300 I\/Hz) 2.60 (3H, s), 2.99 (6H,
S), 4.60 (2H,. (S, . , H 1
s), 8.38 (1 , E ¢ ‘
EXAMPLE 35 10 3- NEth | ami no rreth I 4%\,,06- uinolin to benzenesulfona de 0

0 HEN/S\Q\ NMEz
: o

SMe

Me
5  The title compound was pre'pared from the secondary amine of Example 9 by the
method of Example 110; &, (CD,0D, 400 MHz) 2.27 (3H, s), 2.41 (3H, s), 2.61 (6H, s},
4.19 (2H, s), 6.76 (1H, d), 6.88-6.93 (2H, m), 7.20 (1H, d), 7.82 (1H, d), 8.03 (1H, d); MS
m/z (TS*) 367 (MH™). '

10 EXAMPLE 25
N-{5-Methoxy-2-[3-methvi-4-(methyisulfanylphenoxylbenzyl}-N N-dimethylamine

MeO
\C]:\NMEE
0

Me
She

Dimethylamine hydrochloride (424 mg, 5.2 mmol), Et;N (725 pl, 5.2 mmol), AcOH (298

ul, 5.2 mmot) and sodium triacetoxyborohydride (1.10 g, 5.2 mmol) were added to a

15  solution of the aldehyde from Preparation 24 (1.00 g, 3.47 mmol) in THF (15 mL) and
DCM (15 mL) and the mixture was stirred at room temperature for 16 h. After removing
the solvent in vacuo the residue was taken up in 2M HCI (20 mL) and washed with ether
(2x15 mL). The aqueous layer was basified with NaOH pellets and extracted with DCM
{4x20 mL). The combined DCM extracts were washed with brine, dried (MgSO,) and

20  evaporated. The residue was taken up in a smalt amount of DCM and treated with 1M



Al. 1-H2N SI ' NHMe Trifluoroacetic anhydride (0.96 nL, 6.8 mol) MSJUL 2004
added to a Q) siigesy of the am ne of Exanple 48 (900 ny, 3.4 @mb%]l
triethylamne (1.9 nL, 13.6 nmol) in CH2A 2 (15 ml-) at 0C anc e mxture
was stirred for 5 mn. The solvent was reno3d in vacuo and 15 the residue
was partitioned between CH2Cl 2 and water. The organic |ayer was washed

Wi t 2 bri Re detheceaﬂ m@prmmmpmq}tﬁau Tros gﬂavﬂlt@reﬂahbs)wg%ih etmiﬁ&dg%% 2to
- use wi t hout rt ati.on | rue0| was taken up 1.n
(20 nt), cool gly8iE WGt Bl (ob Bes WBpamivaied Wi Siltwampeneroanloste s s e
The ni xture \Nd&sabé@wedmtwa&ar(m D) aﬁ@@m&éﬂ)@ﬂﬁm&c?g}ﬁsmrﬁﬁéﬂo@gﬁlc‘l h

before being poured into ice water. The m xture 20 was extracted
CH2CI 2 (50 m SXtragtziwenr Washethwith baget10/mk), tried (MaS i)tandava porateatietbre bemg

| N 4 h
\?vgs u;:jggdcgand I:@d;tslg?lp/lg% %@A‘g%’?\ | nuegt%c?/ééé llrl gﬂ% 'Ie%{d&’e é{"r?ﬁljf%”s”q g 5{‘:@3?58
reacti on was tragtedpiith eMssherbalrtiCldo plddififateHtheHCIrkit) whiels was dikerearwashied with
t h. Th f H 8 th 2M HCI
Tha extr act edCUel AreseBRndo Bye ARSI s B8 ERRb 4 S558k S UL S5 Sher o
dried (MySO4) 2ausot3|avapczrm @H 3B, édﬁ@H 8p I4d211e(2$ﬁ§) g d Hrkﬁtdgcb YBCE@ :sffs%’ (2P

glvethetltle co as a yell ow sol 400
MHz) 2.46 (3P &3 (&Hs‘#) (T"Lﬁ@ ng')S) 8253 (th, lPrS)cMS WZQESMW(M!;U), 7.39 (1 H,
t), 7.424L H d), 7.78 (1 H, 8.00-8.08 (2H, n), 8.12 (1H, d), 8.86
(1H, s);: N5 mz (ES¥) 344(M—|+) V\002/18333 4113 J UL 2004

PCT/ | BO1/ 015280ompanpPdE of®rmust, Beotmm@idds of general formula | where R' and R? are

3-di hydro-1-b - nz N-.net h | d de of
Prepar ati on 15{%@' k%’%gv,” lgﬁf%ign%rg'g %&afaPégB?'\y?E@TPfxémp @?@%%B'EFWSC’?
EtOH (4.1 ni, ir@agdmol ) and stlrred for 5 h before the portionw se

addi tion of NaBH4 (372 ng, 9.83 mmol) gver 30 min. EtOH (100 nlL) was added
and the reaction was stirred for 16 KBefoge BRIsRg concentrated in vacuo.
The resi due was quenched with 6M HCl un wH 1 and the precipitated HCO
salt was collected by filtration, waskd Wthomvater (100 m-) and dried in
vacuo to give a crystalline solid (1.04 g, 82%; 6H (CDCI 3, 400 10 MHz)
2.62 (3H, s), 3.26 (2H, t), 3.41 (2H, t), 4. 2H, s), 6.66 (1H, d), 6.90
(1H, d), 7.03 (1 H s), 7.19 (1 H d), 7.39 , d), 7.80 (1 H s); M
mz (ESA) 350, 352 (MH). Corrpounds of fornul Ig‘,’ i.e. conpounds of
general fornula | where R and R4 are hydrogén and R2 is nmethyl, shown in
Tabl e 4 were prepared accordi ng to Exanpl e(lf)36

15 Table 3

Example | Precursor | R* R® data
Y

26 Prep 25 H F HCI salt: 8, (CDCl;, 300 MHz) 2.23

(6H, s), 3.41 (2H, s), 6.98 (2H, m),

7.34 (2H, m), 7.48 (1H, dd), 7.98

N (1H, d), 8.08 (1H, d), 8.80 (1H, s);

MS m/z (TS*) 287 (MH")

27 Prep 39 H | -NG, 3y (CDCl,, 300 MHz) 2.32 (E6H, s),
Me

2.36 (3H, s), 2.47 (3H, s), 3.60 (2H,
s), 6.80 (1H, d), 6.87 (2H, d), 7.19
swe | (1H, d), 8.03 (1H, d), 8.40 (1H, d);
MS m/z (ES") 333 (MH")

28 Prep 38 H | -NO, Taken on crude at ~75% purity; &,
(CDCl,, 400 MHz) 2.33 (6H, s),
3.24 (2H, m), 3.38 (2H, m), 3.66

$ {2H, s), 6.76 (2H, m), 6.86 (1H, m),
7.17 (1H, d), 8.00 (1H, dd), 8.37
(1H, d)




15 fromthe precursors indicated. For those conpounds which were isollat ¢l 2004
as the free . base the reaction m xture was partitioned between 2M HCl and
et her aftewor2mésal of the reaction soI vent in vacuo. The BUH®I4132hyer

was then basified and extracted with he DCM | ayer being dried

(MgS04) and evaporated to give the desi red'3 secondary amne. z 20 (is) WO

02/ 18333 Exag;LeRLe:,uLsgL%ije.p_%OB p 21Br 39Prep 22Br 40Prep -
38- N2 41Pr ¢5-X8BWPIoR Preaires ads'Ne Ri3pr e 24- CRBta44Prep 23Br 451 Prep 301H

| 1 3 JUL 2004 PCTf1B01/01521 43 Tabl > (4 ylat o HC salt: 8H (d6-DMVBO, 300
MHz) 2.48 (3H, s),|2.59 (3H] s)| 4.18|(gM>s), 6.88 (1 H d), 7.01 (1|H,
dy, 7.16 (1|H_d). ¥7.45 (1 H_t). 7.59 (@ H|d), 7.91 (1 H s): M5 mz
(TS-) 356, 329 (M) Psie2&6H ( OBCl 3i H400 ) RSAEOQE 309)MHB. 2128 (GH218), t

3.78 (2H, s), 4.41 (2H t), 6.44] (1 H 6] 3B0((2HHs), @03 (BH7M), (71204, d),
6.98 (1H, d), 7.31|(1H, d),|7.55 (1H, 710 3HEST)7.858H, 3937 68H ) | 6H
(CDC13r 400{MHz) 2.41 (3H, s), 2{45 (BHxg), |BHHH)(Rbb (M),d)68.87 (1H, ri; d),
6. 85 MS m/z (TS*) 279 (MH")

30 Prep 27 H H HClI salt: 8, (de-DMSQ, 300 MHz)

2.77 (6H, d), 4.38 (2H, d), 7.08 (1H,
d), 7.36 (1H, t}, 7.52 (1H, t), 7.62
NN | (1H, 8), 7.80 (1H, d), 7.91 (1H, dd),
8.10 (1H, d), .25 (1H, s), 9.52 (1H,
s); MS m/z (TS*) 280 (MH™)
31 Prep 29 H H Maleate salt: &, (de-DMSO, 300
MHz) 2.77 (BH, s), 4.33 (2H, s),

~ 1 5.98(2H, s), 6.87 (1H, d), 7.21 (1H,
s—/ | dt), 7.30 (1H, dd), 7.41 (1H, dt),
7.58 (1H, dd), 7.88 (1H, d}, 8.11
(1H, d), 9.32 (1H, s); MS m/z 285
(MH")
32 Prep 33 H Br HCI salt: 8, (DMSO-dg, 400 MHz)
2.77 (6H, d), 3.23 (3H, m), 3.39
s | (2H, m), 4.32 (2H, d), 6.75 (2H, m),
7.03 (1H, s), 7.26 (1H, d), 7.57 (1H,
dd), 7.87 (1H, s), 10.06 (1H, br, s);
MS m/z (ES*) 366 (MH")
33 Prep 32 Br H 8, (CDCls, 400 MHz) 2.22 (6H, s),
2.30 (3H, s), 2.41 (3H, s), 3.41 (Z2H,

me | 8), 6.76 (2H, m), 6.94 (1H, s), 7.18
She {1H, s), 7.21 (1H, obs), 7.30 (1H,
d); MS m/z (TS*) 366/368 (MH")

EXAMPLE 34

3-[{Dimethylamino)methyll-N-methyl-4-(6-quinalinyloxylbenzenesulfonamide

Me. S
~N7 1lfj:\mwez
H O
0

Nag

5 Chiorosulfonic acid (106 uL, 1.6 mmol) was added to a solution of Example 29 (50 mg,
0.16 mmol) in DCM (2 mL) and the mixture was stirred for 3 h at room temperature.
Water (2 mL) was added, the mixture was adjusted to pH 6 with sat aq NaHCO, and
extracted with DCM (2x5 mL). The organic extracts were dried (MgSO,) and filtered and



(1 H d), 6.99 (1 H s), 7.18 (1 H, d), 7.36 (1H, d), 7.59 (1H, s); me%Ugt
(TS') 372, 374 (MH#) Sine 8H (CDCI3, 300 MHz) 2.55 (3H, s), 3.30 (2H iy,
3.43 (2H, W 0UR®385 (2H, s), 6.80 (2H m), 6.91 (1 H, s), 7eC@Esimt21d),
8.05 (1 H d), 840 (1 H s); Msniz (ES) 317 (MH+) SH (CDCI3i 400 Mi)
2.45 (3H, S), 3.10 (2H, m, 3.86 (2H, s)¥°%4.40 (2H, m, 6.53 (2H, M,

6.80 (1H d), 7,01 (1H d, 800 (1 d) 827 (14 S): M miz (TS*) 333
(MH+) 3H (CBM Bethyrmipegy B30H A0 8onl) wys addegpAfterstpnding for 1dsthesaiveny wag 92

2H, , 6. , : ot Bt d), 8.02
(21 %)y gt sl e il o8 pfim ot 150,
2.58 (3H, s)B5:%0.58DCM/(IeOHEBB0 8iHZB. The prpdubt waB.taiten(dp i, EtDAC Bida@ntrEtedsial t :

B s o TR e

d), 7.425(1 Hygrossdpic 30BS(T A, 5%0;5),(CVODY 200 TiBY) 2 8043H( Mﬂibg%H,(gmaa,(zaoo
MHz) 2.35 (3H,_s 2H, s . 2 6.80 (1 H

.. 2.45 %GH, s), 3.77 (2H, % 673&{{H, m, ,
s), 7.19 (1594,7-%i (1H &p7.0 (w,@ﬁw@v, m), .19 (1. s).\E3 w,(ﬁéyigﬁz,d)s?ﬂ%(m
H) 1 HC ‘S 2.22 sMe (1 H, , 7.18 (1 H, t),
7.)25 (1 H. SS;‘“" ggﬁ?ﬁﬁgﬂa#@%g‘?%l H, d)s; N(B m z ?)ES+) 274 (MH) WO
02/ 18333

EXAMPLE 35
10  3-[{(MethylaminoYmethyll-4-(6-quinolinyloxyibenzenesulfonamide

Wiy

P
HN \©:\NHME

n

Trifluoroacetic anhydride (0.96 mL, 6.8 mmol) was added to a solution of the amine of
Example 48 (800 mg, 3.4 mmol) and triethylamine (1.9 mL, 13.6 mmol} in CH,Cl, (15
mL) at 0°C and the mixture was stirred for 5 min. The solvent was removed in vacuo and

15 the residue was partitioned between CH,C!, and water. The organic layer was washed
with brine, dried (MgSQ,) and evaporated to give a yellow oil, which was used without
further purification. This crude oil was taken up in CH,CI, (20 mt), cooled to 0°C and
CISO,H (2.4 mL, 36.1 mmol) was added dropwise. The mixture was allowed to warm to
room temperature and stirred for 4 h before being poured into ice water. The mixture

20  was extracted with CH,Cl, (50 mL) and the organic layer was treated with a saturated
solution of NH; in MeOH (10 mL). After stirring for 4 h 1M LIOH (20 mL) was added and
stirning was continued overnight. Tlc analysis indicated reaction was incomplete so
further 1M LiOH (50 mi) was added and the mixture was stirred for 2 h. The mixture
was acidified to pH 8 with 2M HCI and extracted with CH,Cl, (3x200 mL). The combined

25  organic extracts were dried (MgSQ,) and evaporated and the residue was triturated with
ether to give the title compound (500 mg, 43%) as a yeliow solid; &, (CDCl,, 400 MHz)
2.46 (3H, s), 3.87 (2H, s), 6.93 (1H, d), 7.25 (1H, 8), 7.39 (1H, 1), 7.42 (1H, d), 7.78 (1H,
d}, 8.00-8.08 (2H, m), 8.12 (1H, d), 8.86 (1H, s); MS m/z (ES™) 344 (MH").



43 1 3 JUL 2004 PCT/|1BOL/ 01521 Exanpl ePrecursorR5data Y z 46Prep 31HEQUL 2004
salt: SH ( |0?hs 0 |sz) 2.55 (3H, brs), 3.21 (2H, t), 3. 32,,&%01,[.% s 4. 17
(2H, s), 6. .84 (1 H d), 6.99 s(1 H s), 7.04 (1 H m, 7.12
(1 H d), 7.28 (1H, obs), 7.61 (1 H, d); M3z (ES+) 272 (M) 47Prep
28HwWhl eate salt: bH (DVSO d5, 400 MHz) 2.60 (3H, s), 4.19 (2H, s), 5.99

(2H, s), 7.03EMA JjHB 7.29 (1 H, n) 7.37 (1 H, s) 7.45 (3H, n), 7.60 (1
H d), 8.06 (1H ( d _ 83 (1 ackg MS mfz 264

(MH+) 48Prep S 3 ' el 2e S A 6.89 (1 H,
d, 7.19 (1 H, t), 7.30- 741(2H M 87, HMes) 7.49 (1 H, d), N7.69
(1 H d), 8.08 (1L H d), 816 (1 H d), (NH d); MS mz (ES+) 529
(2MH+) 49Prep 34-CNHCl salt: SH ( CD3OD, ) 2.81 (3H, s), 3.30 (1 H,

br), 4.42 (2H, s), 7.17 (1 H, br), 7.82 (1 H]br), 8.06 (1 H br), N3.11
(3H, br), 8.39 (1 H br), 9.18 (1 H, br), 9. (1H, br); Ms mz (ES+), 290
(M H+) 2M Met hyl am ne i nMeOH (2 equiv.) and Q Pr)4 (2 equiv.) in EtOH
(-0.1 Msoln of aldehyde) were used in placel\ofynethylamne in EtOH After
i solation of the free base it was converted o“the mal eate salt by

standard neth
8 hylam
(28) -3 14 (2 39%?& aldgahgé\?gg f%?ﬂllog e, 1P o%<3 28én5n&] wastc'qsslolved ln)M methylamine in
methy_1) pk@nylE:tOﬂMprmpeh’thniaol) and stlrred for 5 h before the portlonmse addition of NaBH,
(372 mg, 9.83 mmol) over 30 min. EtOH (100 mL) was added and the reaction was

stirred for 16 h before being concentrated in vacuo. The residue was guenched with 6M

HC! untit pH 1 and the precipitated HCi salt was collected by filtration, washed with water
(100 mL} and dried in vacuo to give a crystalline solid (1.04 g, 82%); &, (CDCl,, 400

10  MHz) 2.62 (3H, s), 3.26 (2H, t), 3.41 (2H, t), 4.18 (2H, s), 6.66 (1H, d), 6.90 (1H, d), 7.03
(1H, s), 7.19 (1H, d), 7.38 (1H, d), 7.80 (1H, s); MS m/z (ES*) 350, 352 (MH").

Compounds of formula Ig, i.e. compounds of general formula | where R' and R* are
hydrogen and R? is methyl, shown in Table 4 were prepared according to Example 36
15  from the precursors indicated. For those compounds which were isolated as the free
base the reaction mixture was partitioned between 2M HC! and ether after removal of
the reaction solvent in vacuo. The agueous layer was then basified and extracted with
DCM, the DCM layer being dried {MgSQ,) and evaporated to give the desired secondary

amine,

20 (tg)



A m xture of the brom de of Exanple 32 (400 ng, 1.10 mmol), acryl am ﬁi% .FUJ[%(M
nmg, 2.19 10 mmol), triethylamne (0.38 nL, 2.74 mol ), palladiumll

acet ate (MOA24$3330. 06 Mol ) and tri-o-tol yl phosphi ne (33. 4Pa§HIBO/MI21moI )
in acetonitrile (15 nL) was heated at reflyx for 72 h. After cooling to
roomtenperature the solvent was renoved in"vacuo and 13Jui _2001 WO

02/ 18333 PCT/1BO /01521 44 the residue artitioned between Et QAc (50
m.) and 2M HClI (50 nmL). The aqueous phas atﬁgé basified with 2M NaCH -and
extracted W[tgaidid\d Rrd3g@@ofLl]) - RIN 4 GahasSi ¢ extracts were daried
(MgS™4) and |evapor atjed. The rlesi du if1ed by columm chromat ogr aphy
[SIO2; 96:4:/0.5 (DCY MeOH 880 N sing polarity to 90:10:1] 5 tp
give the titjl e compqund (196 ny, 50% Tas" a bei ge foam 8H (CDClSi 400 MHz)

2.28 (6H, ,37QH'"" £y—3-38-(2H

N\

6.42 (1 H ) 6.59 |(TB2%u)[ B5 & {oH “C'%al* s‘ﬁ”%@ SDP@E?)( 4§| ),
7.60 (1 H d), 769(1H s):] M8 mfz Xv%%g 1 6.88
3-{4- (2, 3- Dilhydr o- I -{benzot hi en- 6- yl {ox )m;zt 1§1mdh3 16(1H d) 7.45

) met hyl | phenyl } propgnani de 0 |A sol u | g of 2t)| ?}5%@4 @, 1.9 (1115)oMSL
2.19 mvol) was added to_a sollution jof the an!edﬁ& JCIS6ERBBIME")S0 (194 nu,
0.55 mmol ) i|8THE (4 Rrep Aindefr ®rtrijogen f ol || SVEDChy 40 Mhdet) @r43 (BHnk), 3.1 t pr
stirring at {roomtenperature for 10 t hel (@eiat! 3.58 (Mss)pqadnchiedt), 8Ma h BM
NaOH (10 m -f) and stjirred for} 30 mn. & OF @PNk); BIE1aIE, WRB. FRpar aj, edosmnd
t he aqueou§ phase wWas extracted w hs@,bAc (&xd1) 7189) (1HT g smm-ng M gapi ¢
| ayers were | dried (jMySO4) and evapjpr at ed tOmi&f’(E@*)'SGGMSBQ wa)s purlfled Dy
col um chr onegdgr aphyprepbI X2, | 9§ 7 [T §DCM V&, YCDCEO QO(‘J\‘Nﬂ-Jz)' @45

larity to (90:10: 1]f t ' the tiltl820 POy 3i
(07 we) 50 (o 4y 2 sa(brr 1] 7 (B ;ggg& ;@;z ﬁg;
gm;(nﬂs g

o8

(
t), 3.42 (2H s), 5.[20-5.46 (RH, br), [6.94
(1H d), 7.05 (2H M), 7.31 (IH s)| VS i z| X
for mJ| a |f1 nnnhnnnrlc of nnpe{ ! fnrm 3
met hyl , show 4‘% Tab) &8 Her e ﬁpg)aa accof HSS) the

ot (GGl 3PP M £:5%
precursors ipndicated. 1 3 JUL| 2004 /183@5’31 m, %&%I%HBmP@T‘-?ﬁ@U $) /69810521
(2H. m). 6.91 (1H, 5), 7.22 (1H, d), 8.05

(1H, d), 8.40 (1H, s); MS m/z (ES") 317
(MH") '

8y (CDCl,, 400 MHz) 2.45 (3H, S), 3.10
(2H, m}, 3.86 (2H, s), 4.40 (2H, m), 6.53
(2H, m), 6.80 (1H, d), 7.01 (1H, d), 8.00
(1H, d), 8.27 (1H, s); MS m/z (TS") 333
(MH")

&y (CDCls, 400 MH2) 2.14 (2H, m), 2.52
(3H, s), 2.93 (4R, 1), 3.92 (2H, s), 6.78
{1H, d), 6.81 (1H, d), 6.91 (1H, s), 7.22
(1H, d), 8.02 (1H, dd), 8.29 (1H, s); MS
m/z {TS") 289 (MH")

HCl salt: §, (CDCl;, 300 MHz) 2.35 (3H,
s), 2.45 (3H, s), 2.60 (3H, s), 3.84 (3H,
s), 4.17 (2H, s), 6.80 (1H, d), 6.82 (1H,
s), 6.88 (2H, s), 7.15 (1H, d), 7.42 (1H,
s), 9.85 (2H, brs); MS m/z (TS*) 304
(MH")

3, (CDCl,, 300 MHz) 2.35 (3H, s), 2.45
(6H, s), 3.77 (2H, s), 6.73 (2H, m), 6.80
(1H, s), 7.19 (1H, d), 7.32 (1H, d), 7.57
(1H, s); MS m/z (TS") 352, 354 (MH")
HCI salt: 8, (dg-DMSO, 400 MHz) 2.22
(3H, s), 2.42 (3H, s), 2.58 (3H, ), 4.18
ve | {2H, s), .78 (1H, d), 6.96 (1H, d), 6.99
SMe (1H, s), 7.18 (1H, t), 7.25 (1H, d), 7.38
(1H, 1}, 7.60 (1H, d); MS m/z (ES") 274
(MH")

41 Prep 36 -NO,

L,g ¢

42 Prep 40 -NC,

o A

43 Prep 24 -OMe

i

44 Prep 23 Br

%;Q*

45 Prep 30 H

e




Exanpl ePrecur sor RAR5data Y 2 52Exanpl eH- CO2Me5H (CDCI 3, 400 MHz) 2. 2?3(ﬁj1j 2004
32s), 3.26 (31-1, nm, 3.39 (2H, mM, s3.54 (2H, s), 389(311 2'

(1H d), 6VA0YIIIBn) 7.13 (1H d)..7.86 (1 H d), 8 12 (1 MCTER "Wé“mz
(TS+) 344 (MH) 53Exanpl e- CO2MeHSH (CDCI3 4400 MHz) 2.24 (6H, 33s), 2.33
(3H, s), 2.42 (31-1, s), m3 48 (2H, s), 382(3H s) 6.73 SNE(ZH rn),

7.14 1 H, \ 0 7 5t H +—78 \J. +; d), M5tz (TS‘I—)
346 (M—I) 5 C% @%d ﬁﬁﬁcu?sér nJLlI a Ifl, j e. oqr;gounds of general fornula I
where R an R2 are | nethyl, shown | 6 were prepared according to
-Preparation |55 fromthe precursorsg i ed. Table 6

Exanpl ePrecusor RARSdat a Yz BAExanpl éH- COPHSH ((CDROD_ 400 _MHz).. 2 .95 (6H,
s), 523.29 (P46 rn),|BrepBi2H &, 4. 32 (2H HGlsalt: 8, €EDCl2 400 Mhiz) 2586301 H,
d), 7.03 (I H, s), 7129 (1H, ¢), 8.06 T1H, [krs) &.28 (RHHY 932 ®inmy, ETSH
330 (M) 55anrrp| e- [CO2HHSN ( [CD3COD, VHz)) (2B, 8) 6 BH(1H;)d), §.88QuUd5D), $289
(31-1, s), 2¢88 (6H,|s), 4.43;(2H, jpuri¥y) MedH, s6.798! (1PHMNT.1271R364)( I128 M),

7.42 sMYX2H | m, 7.7 (1 H m WO 02/ 18333 Y@H] 08s)] UL R4 dPWIS InBRI(ESTHPR1
Compounds of] fornulallf, i.e.}conpounds of wformula I where R an
R2 are 47 Prep 28 H Maleate salt: 5, (DMSO-d,, 400 MHz)

2.60 (3H, s), 4.19 (2H, s), 5.99 (2H, s),
N 7.03 (1H, d), 7.29 (1H, m), 7.37 (1H, s),
7.45 (3H, m), 7.60 (1H, d), 8.06 (1H, d),
8.37 (1H, d), 8.74 (2H, br), 8.83 (1H,
dd); MS m/z 264 (MH*)

48 Prep 26 H 5, (CDCl;, 300 MHz) 2.64 (3H, s), 4.25
(2H, s), 6.89 (1H, d), 7.19 (1H, 1), 7.30-
7.41(2H, m), 7.45 (1H, s), 7.49 (1H, d),
N 7.69 (1H, d), 8.08 (1H, d), 8.16 (1H, d},
8.87 (1H, d); MS m/z (ES*) 529 (2M+H")
49 Prep 34 -CN HCI salt: 8, (CD,0D, 400 MHz) 2.81

| (3H, s), 3.30 (1H, br), 4.42 (2H, s), 7.17
(1H, br), 7.82 (1H, br), 8.06 (1H, br),

N 8.11 (3H, br), 8.39 (1H, br), 9.18 (1H,
br), 9.21 (1H, br); MS m/z (ES*) 280
(MH")

— 2M Methylamine in MeOH (2 equiv.) and Ti(O'Pr), {2 equiv.) in EtOH (~0.1 M soln of

aldehyde) were used in place of methylamine in EtOH. After isolation of the free base it

was converted to the maleate salt by standard methods.

5 EXAMPLE 50
(2 E)-3-{4-(2 3-Dihydro-1-benzothien-6-vloxy)-3-[{dimethylamino)methyliphenyl}-2-
propenamide

0

Hszﬁg\NMez
e}

5

A mixture of the bromide of Example 32 {400 mg, 1.10 mmol), acrylamide (156 mg, 2.19
10  mmol), triethylamine (0.38 mi, 2.74 mmol), palladium |i acetate (12.5 mg, 0.06 mmol)
and tri-o-tolylphosphine (33.4 mg, 0.11 mmol) in acetonitrile (15 mL) was heated at

reflux for 72 h. After cooling to room temperature the solvent was removed in vacuo and



met hyl, shown in Table 7 were prepared according to Preparation 59 frlcmlh%ﬂk
precursors indicated. 5 Table 7 Exanpl ePrecursor RARSy data Z

56Exanpl er@eh$384H (CDCl 3, 400 MHz) 2.27 (6H, s), 543.25 (3T/iH0in03288 (2H,
m, 3.54 (2H, s), 5.90-6.38 (2H, br), 6.59 (1 H d), 6.80 (1 H s), 6.86 (1
H d), 7.11 (1 H d), 7.71 (1 H d), 7.9 ‘fl H s); Msnmz (TS') 329 (MH)
57Exanpl e- CONH2HHCI salt: 8H (CD30D, 400 MHz) 552.32 (3H, s), 2.43 (3H s),
2.94 (6H, Mihe repidue wagpardijionss) W@%ﬁt%qwomlmansiaaﬂé 1650 tnL) Th?ﬁ m:e(mSH

br), 7.62 ( r) S
conpounds o?p ggcsaeh(\é\}%albatsor mrﬁrﬁq ;t(ﬂwﬁere‘%g? eﬁgﬂ%%% (taﬁ [I]mctg onﬁb’?ﬁ%l e
8 were prepareit seeersdiae m@dmgsamnMaﬁaraiédorrhéh@smwwasnpaﬂﬂeﬁi tbw@blmﬂhed

10 Table 8 Exanpl ePrecur orR4R5dat z 58Exanpl eH- CH2OHHCI sal t:
(DVBO- d5, 406 ?P%Viél 26%49) MoMeOH/ 853) NHg) ingreasing pﬁ)antvzttoé?@ 194,

. 4. 49 ( 2k I H
37 255§1”’h9*°"§)‘“é%@%%"*?°ﬁ”" (8o S8 f‘%*’e'@ fopfl B (6l gy 2280
(TS') 316 (NBH,$), 3IRx@Hp e 3CaATHHYG. 51seaH s), B CBBOE), 6420(1MHg), emmwda;sH,

8), 246 (3K 581 3y G AP, 932 (S, A4 (1?? d) 4?6595(13-? s); & m (198 *) 355

(MH?).

10 EXAMPLE 51

3-{4-(2,3-Dihydro-1-benzothien-6-yloxy)-3-[{dimethylamino)methyllochenyl}propanamide
0

HzNL/\C(\NMez
8]

A solution of Sml; in THF (0.1 M, 21.9 mL, 2.19 mmol) was added to a solution of the
alkene of Example 50 (194 mg, 0.55 mmol) in THF (5 mL) under nitrogen followed by

15 water (1 mL). After stirring at room temperature for 10 min the reaction was quenched
with 6M NaOH (10 mL) and stirred for 30 min. The organic phase was separated and the
aqueous phase was extracted with EtOAc¢ (2x20 mL). The combined organic layers were
dried (MgS0O,) and evaporated to an oil, which was purified by column chromatography
[SIO,; 93:7:1 {DCM/ MeOH/ 880 NH,) increasing polarity to 90:10:1] to give the title

20  compound (30 mg, 46%]); 8, (CDCl,, 400 MHz) 2.25 (6H, s), 2.54 (2H, 1), 2.97 (2H, t),
3.22 (2H, 1), 3.36 (2H, 1), 3.42 (2H, s), 5.20-5.46 (2H, br), 6.54 (1H, d), 6.73 (1H, s), 6.81
{(1H, d), 7.05 (2H, m), 7.31 (1H, 8); MS m/z (TS*) 357 (MH").

Compounds of formula If, i.e. compounds of general formula | where R' and R? are
25  methyl, shown in Table 5 were prepared according to Preparation 50 from the

precursors indicated.



s(1H s), 6.95 (2H, m, 7.18 (1 H d), 7.28 (1H, d), 7.50 (1H, d); Lzlg[]&
(TS') 318 (M+) 1 3 JUL 2004 WD 02/78333 PCT!1B01101521 47 EXAWVPLE 60 4-
.3-Di h dr owtrpeszat hi en-5-10x ethy lamino ethy | benzam de p@Or/iHeeom2ot ect ed
arri ne of Preparation 59 (317 ng, 0.76 nmmol,) was dissolved in a 5 saturated
solution of HCl in DCM (25 nm-) at OC and®Peft for | h before bei ng
neutralised by the addition of 10% aqg K2C1)3 (25 nmL). Water (50 nlL) was
added and the | ayers were separat ed. R¥he —~ | ayer was extracted with
DCM (25 nmL) and the combined organic I % dried (MySO4) and
evaporated. The resulting oil was di g gthn EtOAc (10 ni) and treated
with 1Methereal HOd (1 nL). The white preC| pitate was 10 col |l ected by
filtration and dried in vacuo to give the g ed product (211 ng, 779%; 8H
(CD30D, 400 MHz) 2.77 (3H, s), 3.35 (2H, oh 3.39 (2H, t), 4.34 (2H, s),
6.79 (1 H d), 6.90 (1 H dd), 7.02 (1 H S (21 (1 H d), 7.83 (1 H,
d, 800 (1 H s); Msmz (TS+) 315 (M ) 5 Compounds of fornula Ig,
i.e. conpounds of general fornula | where RlL and R4 are hydrogen and R2 is
met hyl , shown in Table 9 were prepared aggording to Exanple 60 fromthe
precursors indicated. Z (lg) 1 3 JUL 2004 WO 02/18333 48 Table 9 PCT/1 BOL
/01521 ExPrecRbdata Y 61Prep 610HCI salt: SH (CDd 3i 400 MHz) 2.77 (3H,
d), HN3.35 (2H, obs), 3.36 (3H, s), 3.39-%%5!, t), ~3.51 (4H, s), 4.35 (2H,
s), 6.80 (1 H d), oneS6.90 (1 H, dd), (il s), 7.21 (1 H d).,

Example | Precursor R? R® data
z
52 Example H -CO,Me 8y (CDCl,, 400 MHz) 2.29 (6H,
32 s), 3.26 (3H, m), 3.39 (2H, m),
3.54 (2H, s), 3.89 (3H, s), 6.62
(1H, d), 6.84 (2H, m) 7.13 (1H,
d), 7.86 (1H, d), 8.12 (1H, s);
MS m/z (TS*) 344 (MH")
53 Example -CO,Me H &, (CDClI,, 400 MHz) 2.24 (6H,
33 s), 2.33 (3H, s), 2.42 (3H, s),
ve | 3.48 (2H, s), 3.82 (3H, 5), 6.73

(2H, m), 7.14 (1H, d), 7.50
(1H, s), 7.55 (1H, d), 7.78 (1H,
d); MS m/z (TS*) 346 (MH")

5§  Compounds of formula If, i.e. compounds of general formula | where R' and R? are
methyl, shown in Table 6 were prepared according to Preparation 55 from the

precursors indicated.

Table 6
Example | Precursor R* Rr® data
Y
z
54 Example H | -CO,H 5, (CD,0D, 400 MHz) 2.95 (6H, s),
52 3.29 (2H, m), 3.42 (2H, m), 4.52 (2H,

. |’s), 6.80 (1H, d), 6.89 (1H, d), 7.03
(1H, ), 7.29 (1H, d), 8.06 (iH, d),
8.23 (1H, s); MS m/z (TS*) 330 (MH")

55 Example |-COH| H 5., (CD,0D, 400 MHz) 2.27 (3H, s),
(~80% |55 2.42 (3H, s), 2.88 (6H, s), 4.43 (2H,
purity) ve |S), 6.95 (2H, m), 7.26 (1H, m), 7.42

SMe (2H, m), 7.72 (1H, m)




7.79 (1 H, d),

(CD3CD, 400wida)1893377 (3H, HNs),
6.79 (1 H, d),
7.96 (1 H,

t),
d),

4.35 (2H,

7.78 (1 H, d),

7.96 (1 H s);

s),

Ms mz (TS+) 373 (MH) 62Prep 60HC sal1
3.35 (2H, obs
s7.01 (1 H,

s);

SH (d6- DMBO, 300 MHz) 2.52 (3H, obs),

2.88 (3H,
6.90 (1 H, dd),
MS mz (T8) 329 (M) 63Prep 62HCI
2.61 (3H, s),

s),

5Hong
bt 1

sal t:

4.21 (3H, s), 6.90 (1H,

Table 8

d), 7.07 (1 Hpod)pouﬁdélﬁftol'mﬂla ICI)I,e zorﬁﬂo&rﬂdsfdf é@é’fﬁﬁﬁbmuIZI%e(elR"E d k% ark 92
(1 H d), 7 96 v) %Qﬁﬁ‘z r’dg F? ( MNH4 +) 64Prep 63
HCl salt: YhEReVTEi “?f%Ereesﬁd aﬂCﬂNmsStp rqparetuqrsﬁa frein the. 79 (3H,
d, 4.21 (2H, pP&E'ﬁs)orsﬁzdfﬁ;%té&- H d), 7.07 (1 H d), 7.19 (1 H d), 7.48 (1
H t), 7.85 (1 H d), 819 (1 H s), 848 (1 H d); MSmz (TS+) 335 (MH)
65Prep 64 HCl salt: SH (d6-DVsSO, 300 MHz) 2.52 (3H, HNobs), 2.60 (3H, s),
3.27 (3H, ), 3.46 (4H m, 4.22 (2H, s), 16b%]7(1H d), 7.08 (1H, d),
~+esMe7.20 (1 H d), 7.50 (1 H t), 7.89 8.10 (1H, s), 8.58 (1H,
brs); M5 m z|EX&mple3TPrddvirkgr POPREp )SHRE salft: L06-DVBO, 300 WHz)—2-52
(3H, , Nobs), [2.60 (3H, t), 4.11 (2H, |s+H20) 82|c,(1 H d), 7.21 (1 H,
d), 7.40 (3H| s+d), '[.88 sM(L H d)| 7.96 brs), 8.21 (1 H, s); M
mz (ES+) 337 (MH) 67Prep 66HCI salf: SH (¢6 ZDIVBD, 300 MHz) 2.52 (3H,
HNobs), 2.60((3H, t)| 2.79 (3H d), 4. 22A£2-|, "1eEit) 6 94 (1H d, 7.22
LOpd +tH——83—4++H g—19 46 (1 H
(1H d), 7. 40sg2H—SYeRstie T o8 (o &, (CDCL 208 Mz} 227 67 5),
54 3.25 (2H, m), 3.38 (2H, m), 3.54
s | (2H, s}, 5.90-6.38 (2H, br), 6.59
(1H, d), 6.80 (1H, s), 6.86 (1H, d),
7.11 (1H, d), 7.71 (1H, &), 7.92 (1H,
s); MS m/z (TS") 329 (MH")
57 Example | -CONH, H HCl salt: &, (CD,OD, 400 MHz)
55 2.32 (3H, s), 2.43 (3H, s), 2.94 (64,
m|8), 4.47 (2H, s), 6.98 (2H, br), 7.27
swe | {1H, br), 7.36 (1H, br), 7.62 (1H,
br), MS m/z (TS") 331 (MH")
Compounds of formula If, i.e. compounds of general formuta ! where R' and R? are
methyl, shown in Table 8§ were prepared according to Preparation 69 from the
precursors indicated
10

Example

Precursor

R4

R5

data

68

Example
52

-CH,0H

HCI salt: 6, (DMSO-dg, 400 MHz)
2.76 (BH, s}, 3.22 (2H, m), 3.40
(2H, m), 4.30 (2H, s), 4.49 (2H, s),
5.27 (1H, br, s), 6.68 (1H, d), 6.83
(1H, d), 6.97 (1H, s), 7.25 (1H, d),
7.37 (1H, d), 7.60 (1H, s), 10.07
(1H, br); MS m/z (TS") 316 (MH")

59

Example
53

-CH,OH

>,
!
2

SMe

HCl salt: 5, (CD,0D, 400 MHz)
2.34 (3H, s), 2.46 (3H, 5), 2.90 (BH,
s), 4.40 (2H, s), 4.55 (2H, s}, 6.89
(1H, s), 6.95 (2H, m), 7.18 (1H, d),
7.28 (1H, d), 7.50 (1H, d); MS m/z
(TS*) 318 (MH")




d); M5 mz (ES+) 351 (M#+) 68Prep 67SH (CDCI 3, 400 MHz) 2.41 (31-1, 9)3 JyL 200
3.08 (2H, m), 3.80 (2H, s), 4.37 (2H, ), 5.94- 6.36 (2H, brd), 6.46 (1H
a), 6.49 (olpstp; SI6.81 (1 H, d), 6.96 (1 H, d), 7.65 (1 BEIBPIOR2BE (1
H s); M miz (TS+) 331 (M#) 1 3 JUL 2004 WD 02/18333 .. 49 PCT/|BOL
/01521 ExPrec R5data 69Prep 68 HO salt’5H (CDO 3i 400 MHz) 2.42 (3H,
s), HN3.08 (2H, nm), 3.44-3.50 (4H, m, 3.80 (2H, s), 4.40 (2H m, 6.45
(1H, s), 6. @L&ME_E@_, OMesJ6. 62 (1 H, brs), 6.83 (1 H d), 6.96 (1 H d),
7.62 (1 H, d),,Z. , ) 7aPren 70 Ham HCl
salt: SH (d =B ‘ 2 (2H, s),
4.50 (2H, d), F5.32 (1 H, t) 6. 92 (2 n, 7,03 (1 H, dd), sMe7.39 (1 H,
dd), 7.46 (1 H d), 7.60 (1 H s); M 28 (M) 71Prep 69 How. HC
salt: SH (d6-DVBO, 300 MHz) 2,52 (3HN 2.5% (3H t), 4.10 (2H s+H0),
4.48 c,(2H, s), 6.94 (1 H d), 7.11 (1 H 7.21 sins(1 H s), 7.25 (2H,
M, 7.57 (1L H s): MB mz (ES+) 324 (MH+) 72Piep 49 - C=NHOl salt: SH

(d,,-DwVsO, 300 MHz) 2.52 (3H, s), 2.60 (3H, 4.24 (2H, s), 6.94 (1 H
d, F7.04 (1 H d), 7.28 (1 H d), 7.50 (1 , sMe7.86 (1 H, d), 8.08 (1
H s); Msmz (TS+) 303 (M+) 73Prep 73 ,..HCK salt: 5H (CDC13, 300 MHz)
2.48.(3H, s), S

The protected amine of Preparation 59 (317 mg, 0.76 mmol) was dissolved in a
5  saturated solution of HClin DCM (25 mL) at 0°C and left for 1 h before being neutralised

by the addition of 10% ag K,CO; (25 mL). Water (50 mL) was added and the layers were
separated. The aqueous layer was extracted with DCM (25 mL) and the combined
organic layers were dried (MgSO,) and evaporated. The resuiting oil was dissolved in
EtOAc (10 mL) and treated with 1M ethereal HCI (1 mL). The white precipitate was

10  collected by filtration and dried in vacuo to give the desired product (211 mg, T7%}; 8y
(CD,OD, 400 MHz) 2.77 (3H, s), 3.35 (2H, obs), 3.39 (2H, 1), 4.34 (2H, ), 6.79 (1H, d),
6.90 (1H, dd), 7.02 (1H, s), 7.21 (1H, d), 7.83 (1H, d), 8.00 (1H, s); MS m/z (TS*) 315
(MH™).

15 Compounds of formula lg, i.e. compounds of general formula | where R'and R* are

hydrogen and R? is methyl, shown in Table 9 were prepared according to Example 60

from the precursors indicated.

(i9)



Mes, H~2.64 (3H, s), 2.99 (3H, s), 4.23 (2H, s), F4.30 (2H d), 6.40 {EHUL 2004
br), 6.81-6.89 (3H, sMen), 7.26-7.35 (2H, obs), 7.92 (1 H, s); M5 mz (ES+)
385 (MVH ) ,WOHSIE3E83 (M H+) 74Prep 71 HowHCl salt: SH ( CD30PCT4B@/AVFY) 2. 30
(3H, s), 2.44 (3H, s), 2.73 (3H, s), 4.25d§gH, s), rae4.59 (2H, s), 6.81
(1H, d), 6.88-6.92 (2H, Snmem), 7.24 (1H,  7.37 (1H, d), 7.46 (1H, S); M
mz (ES-) 304 (M#) 75Prep 72 /1HCO salt:_ 8H (CD30D, 300 MHz) 2.37 (3H,

Me' S~H'~s), 2.48 (3H, s), 2.78 (3H, s), 5§3H, s), me4.27 (2H, s), 4.31
(2H, s), 6.8Ex(1]Pred), P@E6. 92-7. 00 (2R gQlp & STt —74t<ttH—d),
7.57 (1H, s); Ms|mz (ESt) 381 (ﬂ . (ES) 379 (M H+) 76Prep 75 HO sallt:
6. (CD30OD, 400 MHz) 2.29{(3H, s) A1 (BH, s), 2.43 (3H, s), 3.76 (2H, |s),
Me4.30 (2H, Is), 6.72-6.79 (3H, m, 7.12 (1H SMebr), 7.27 (2H obs); MS|m z

(ES') 435 (Wi EES o 4d0—hHH 1834t 2006 W0.02/ 18333 50 EXAVBLE| 77
Naa- (D mePhyl AT ndt hyii | - 31 [ 3k met hy A Salkdy (CDCl, 200 MF2) 2.77 (3H, d),
_I'sul fanyl ) phenoky! benzyl{Mfethaneé onaieR® (BH, fBs)S3.86 §3k0, PR /th1521
SMe 5 Exanple 77 was preplamed fronfthe B8O1gAbL ech&d (Ul $oABRI(HY, o)
Preparation|74 by the nmefhod*of Exafpl e 66.S0HCH, dd), 7:.018WH( €D3QD,(1404), MHz)
2.29 (3H, s), 2.42 (3H, $), 2.82| (3H s)]7.78.8B, A5M,965)1H, &); MB fIZHTSY), 4. 39

(2H, s), 6.39 (3H m, 7/19 (1 H
(TS') 395 (62). | PEepd@MPLE /8
HN

|

Me

7.28781IMHY d), 7.48 (1 H, d); Ms|mz
HCI salt: 5, (CD;0D, 400 MHz) 2.77 (3H,
s), 2.88 (3H, s), 3.35 (2H, obs), 3.39 (2H,
1), 4.35 (2H, s), 6.79 (1H, d), 6.90 (1H, dd),
7.01 (1H, s), 7.20 (1H, d), 7.78 (1H, d),
7.96 (1H, s): MS m/z (TS*) 329 (MH")

o o

63 | Prep 62 j’\ HCl salt; 5,, (d,-DMSO, 300 MHz) 2.52 (3H,
KN obs), 2.61 (3H, s}, 4.21 (3H, s), 6.90 (1H,
d), 7.07 (1H, d), 7.18 (1H, d), 7.40 (1H,
Shae brs), 7.48 (1H, 1), 7.92 (1H, d), 7.96 (1H,
s}, 8.21 (1H, s); MS m/z (TS") 321 (MNH,")
64 Prep 63 e HCI salt: &, (de-DMSO, 300 MHz) 2.52 (3H,

obs), 2.60 (3H, s}, 2.79 (3H, d), 4.21 (2H,
s), 6.89 (1H, d), 7.07 (1H, d), 7.19 (1H, d),
7.48 (1H, t), 7.85 (1H, d), 8.19 (1H, s),
8.48 (1H, d); MS mv/z (TS") 335 (MH")
HCI salt; 8, (d-DMSO, 300 MHz) 2.52 (3H,
obs), 2.60 (3H, s), 3.27 (3H, s), 3.46 (4H,
m), 4.22 (2H, s}, 6.91 (1H, d), 7.08 (1H, d),
7.20 (1H, d), 7.50 (1H, 1), 7.89 (1H, d),
8.10 (1H, s), 8.58 (1H, brs); MS m/z (TS")
379 (MH*Y)
HCI salt: 8, (d;-DMSQ, 300 MHz) 2.52 (3H,
obs), 2.60 (3H, ), 4.11 (2H, s+H,0), 6.82
(1H, d), 7.21 (1H, d), 7.40 (3H, s+d), 7.88
(1H, d), 7.96 (1H, brs), 8.21 (1H, s); MS
m/z (ES*) 337 (MH"Y)
HC! salt: 8, (de-DMSO, 300 MHz) 2.52 (3H,
obs), 2.60 (3H, t), 2.79 (3H, d), 4.22 (2H,
t), 6.94 (1H, d), 7.22 (1H, d), 7.40 (2H,
s+d), 7.83 (1H, d), 8.19 (1H, d), 8.46 (1H,
d); MS m/z (ES*) 351 (MH")
68 Prep 67 L oy (CDCl,, 400 MHz) 2.41 (3H, s), 3.08

HN (2H, m), 3.80 (2H, s), 4.37 (2H, m), 5.94-
6.36 (2H, brd), 6.46 (1H, s), 6.49 (1H, d),
6.81 (1H, d}, 6.96 (1H, d), 7.65 (1H, d),
7.86 (1H, s), MS m/z (TS*) 331 (MH")

-

g

65 Prep 64 o

OMe

66 Prep 65 ¢

o]

67 Prep 66 '

a

@




3- Meth lamino nethyll-4_[3-nethyl-4-finethyfsulfa nyl)phenoxyl benzogzt‘”'.nj2 L
NC M Me SMe Zn(CN)2 (700 ng, 5.96 mml) and Pd(PPh3)qg (1.97 g, 1 I@
wer e addedw®orni183spl uti on of the brom de of Exanple 44 (3.0pgr/8o1a@samol )

in DMVF (20 nL) and the 15 mi xture was heated at 100-C for 17 h. The
reaction was cooled to roomtenperature, 4R'luted with water (100 nlL) and
extracted with ether (2x100 m_ then 3x50 mL). The conbined organic | ayers
wer e washed| Bixt h| Ragcer (B%R80 ) ried [b4t804) and evaporated to a ye|low

oil. Initial purification by coll hr orat ography [Si 02i 95:5:0.5 (DCM
McOH 880 NH3)] was unsug¢cessft ul pe paterial was re-chromatographed| 20
[ SIiO2; 50% pentamne in 95]5:0.5 ( McOH 880 NH3) increasing polarityjto
0% pent anel'sBo ypvgy &1e | product [TH. 275 chwaw 5a§0|9c AT Mﬁy_wm i) A

sanpl e was {akenjup in I 5 nL)and t b‘(ﬁr_,e

the HCl sal{ as & white powder :
(CDCl 3i 300{ MHz) | 2. 35 (3H, *% 2 481\(£<H .ﬁébr

6.87 (2H, n, 7.20 (1 H, |d), 7.4 (IH, ? i-yd

299 (M#+). 1 3 JUL 2004 |WD 02/ 18333 PCTL §%}ggj%?2 f ‘79(

3-[ (Met hyl akning nng:mI | 3 4-f 3- net hyl -A-( Lf anvl \nhpnnyvl bhenzam de 0
H2N SMe A fifRt ul €T3 78 hé meThi | ¢ of ExahbCesa 5q kPWEO. 308K Hzg) (§Hd KOH
(304 ny, 5.42 5 fmol) in{tort-buf (138):12)58\/(@*5! R4t d2HtS)ré15K3lI2 fédk L h

under N2. After ¢ooling o room |t r at 632 (1Het) sHPR &, m)ag.03dibved), i n
vacuo and the residue was partitiored betRE8r{1Hwd)e7.4610HNd)) 780 1B (10
m.). The aqyeous |l ayer was extragted w t hMROWA@S) 2B (MHY) and t he conbl ned
organi c | ayers weirgepwaghed ywth britne, di peds4ivis %}DMS@ 380 apRy atseqaHThe
resi due was |purified by ¢olum chr t ogf agg)ygl's gqq 1) Wi 21.,(.5%) Qe OH/
880 NH3)] to give the desired pro é Q1 1H4%) & W {Had%o?tm 5H

(CDC13, 300 MHz) 2.35 (3H, s), 2.4 (3H| ‘§) ,
5.90-6.30 (2H bis), 6.82 (3H W, 7.19 éés.ﬁszgfg(#ﬁ%? )574% '"ié%'{)z 1
rh S): MO A T bledad Moo unds TR (S T (& DNIS0, 380 MATREIER P
gener al forrmlza \A?‘I%FE R R2 e s). 2.60 (3H, 5), 4.24 (2H, 5), 6.94 (1H, d),
¢ | 7.04 (1H, d), 7.28 (1H, d), 7.50 (1H, 1),

e | 7.86(1H, d), 8.08 (1H, s); MS m/z (TS")
303 (MH")
73 |Prep73 | &F HCI sait: 8, (CDCl,, 300 MHz) 2.48 (3H, s),
Me” TN 2.64 (3H, s), 2.99 (3H, 5), 4.23 (2H, ),
d,; 4.30 (2H, d), 6.40 (1H, br), 6.81-6.88 (3H,

She m), 7.26-7.35 (2H, obs), 7.92 (1H, s); MS
m/z (ES*) 385 (MH*), (ES’) 383 (M-H")
74 Prep 71 HO™ ™ : HCI salt: &, (CD,0D, 400 MHz) 2.30 (3H,

s), 2.44 (3H, s), 2.73 (3H, s), 4.25 (2H, ),
ne | 4.59 (2H, s), 6.81 (1H, d), 6.88-6.92 (2H,
SMe m), 7.24 (1H, d), 7.37 (1H, d), 7.46 (1H, s);
MS m/z (ES") 304 (MH")
HCI salt: 84 (CD,0D, 300 MHz) 2.37 (3H,
8), 2.48 (3H, s), 2.78 (3H, s), 2.96 (3H,s),
4.27 (2H, s), 4.31 (2H, s), 6.85 (1H, d},
SMe 6.92-7.00 (2H, m), &.31 (1H, d), 7.41 (1H,
d), 7.57 (1H, s); MS m/z (ES") 381 (MH"),
(ES") 379 (M-H")
HCI salt: &, (CD;0D, 400 MHz) 2.28 (3H,
s), 241 (3H, s), 2.43 (3H, s), 3.76 (2H, s),
me | 4.30 (2H, s), 6.72-6.79 (3H, m), 7.12 (1H,
Sie br), 7.27 (2H, obs); MS m/z (ES™) 435
(MK, (ES?) 433 (M-H")

75 Prep 72 Q.0

P
o

76 Prep 75 f{\gP

)
o




15 nethyl and R4 is hydrogen, shown in Table 10 where prepared accoranﬁ;J tﬁm
Exanple 12 fromthe precursors indicated. Z (1h) WO 02/18333 52 Ta H
13 J U L 280802/R3¥F} 1801/ 01521 Exanpl ePrecursor R5data vy 80Exa§@f,ﬁ%§)ﬁiﬁ(2gm03
400 MHz) 2.91 (6H, s), 603.35 (2H, obs), 3.38 (2H, t), 4.45 (2H, s)

(1H, d), 6.90 (1H, d), 7.03 (1H, s), 721?H d, 7.86 (1H, d), 8.03 (1
H s); Msn 1S+ 9 (MHO ) 81Exanple 5H (CD30D, 400 MHz) 2.90-2.99 (9H,
-k 62McHN' M), Mgﬁobs) 343(2H t), 4.50 (2H, s), 6.88 (1 H, d),
6.97 (1 H d)n- P pl)f_ 7.85 (1 H, d), 803 (1 H 5s);
M mz (TS) VAW 5 5,400 MHz) 2. 90 (6H, brm,

61H S3. 35 (24 ' hefRkylbenzaimethabdsuidblamiigm) , 4. 43 (2H, brs),

6. 80-6. 94 oMes(2H, brd), 7 01 (1H, brs), 7.20 (1H, brs), 7.82 (1 H, brs),

7.98 (1 H brs); MSmz (TS+) 387 (M+) 83 (CDCl 3i 300 MHz) 2.29
(6H, s), 632.47 (3H, s), 3.51 (2H, mélktsj H,
o]

IR

Me
SMe

5 Example 77 was prepared from the Boc protected sulfonamide of Preparation 74 by the
method of Example 60 ;HCI salt: §, (CD,0OD, 400 MHz) 2.29 (3H, s), 2.42 (3H, s), 2.82

(3H, 5), 2.89 (BH, s), 4.17 (2H, 5), 4.39 (2H, s), 6.39 (3H, m), 7.19 (1H, d), 7.24 (1H, d),
7.48 (1H, d); MS m/z (TS*) 395 (MH").

10 EXAMPLE 78

3-[(Methylamino)methyil-4-[3-methy]-4-{ methyisulfanviiphenoxylbenzonitrile
NC Me
N
Q\H
o)

Me

SMe

Zn(CN), (700 mg, 5.96 mmol) and Pd(PPh,), (1.97 g, 1.7 mmel) were added to a
solution of the bromide of Example 44 (3.0 g, 8.52 mmol) in DMF (20 mL) and the

15 mixture was heated at 100°C for 17 h. The reaction was cooled to room temperature,
diluted with water (100 mL) and extracted with ether (2x100 mL then 3x50 mL). The
combined organic layers were washed with water (3x50 mL), dried (MgS0Q,) and
evaporated to a yellow oil. Initial purification by column chromatography [SiO,; 95:5:0.5
(DCM/ MeOH/ 880 NH,)] was unsuccessful so the material was re-chromatographed

20  [SiOy 50% pentane in 95:5:0.5 (DCM/ MeOH/ 880 NH,) increasing polarity to 0%
pentane] to give the product (1.275 g, 50%) as a pale yeliow oil. A sample was taken up
in DCM (5 mL) and treated with 1M ethereal HCl to give the HC! salt as a white powder
which was collected by filiration; &, (CDCI,, 300 MHz) 2.35 (3H, s), 2.47 (6H, s), 3.88

(2H, s), 6.79 (1H, d), 6.87 (2H, m), 7.20 (1H, d), 7.46 (1H, d), 7.72 (1H, s); MS m/z (TS")
25 209 (MH").



Fs), 6.97 (1 H d), 7.30 (1 H t), 7.79 s(1H d), 7.97 (1H s); M5

(TS+) . 335 (MNH4) 84Exanpl e8H (CDCI 3i 300 MHz) 2.29 (6H, s), 642.46 ?3’9%”‘”
s), 3.02 (9 ozhs3zB. 54 (2H, MeFs), 6.20 (1 H, brs), 6.69 (2bcTikerdis87 s(1
H d), 7.30 (1H, t), 7.75 (1H d), 7.91 (1H, s); M5 mz (TS+) 349 (M)
85Exanpl e |1 HCl salt: 8H (CDCI3, 300 MHz)°™2.49 6° 5HN (3H, s), 2,94 (6H,
s), 3.42 (31-1, s), | F3.65 (4H, n), 4.33 (2H, s), 6.79 (2H OvesMed), 6.96
(1 H, d), 7.@’»_‘3@@;&@, 7 39 (1H brs) 7.98 (1H d), 8.68 (1H, s); M5 niz
(TS+) 393 ( . 0 8 (6H..s). 66~~ 2,47 (3H,
s), 3.53 (2M§ e : n h anige oy 7. 77
SMe(1H, d), 7.95 (1H, s): MS iz (ES+) 0351 (MH+) 87Exanpl e 8H (CDCL3, 400
MHz) 2.27 (6H, s), ~ 67HN2.46 (3H, H ), 3.50 (2H, M Cls), 6.19
(1 H brs), 6.88 (2H, ), 7.00 sw(l s)19N1 H d), 7.72 (1 H, d),
7.85 (1 H s); Msnlz (ESt+) 365

Me
SMe

A mixture of the nitrile of Example 78 (404 mg, 1.35 mmol) and KOH (304 mg, 5.42
5  mmol) in fert-butanol (10 mL) was heated at reflux for 1 h under N,. After cooling to room

temperature the solvent was removed in vacuo and the residue was partitioned between
water (10 mL) and DCM (10 mL). The aqueous iayer was extracted with DCM (4 x 20
mL) and the combined organic layers were washed with brine, dried (MgSO,) and
evaporated. The residue was purified by column chromatography [SiO,; 83:7:1 (DCMW/

10 MeOH/ 880 NH,)] to give the desired product (376 mg, 88%) as a white foam; §,, (CDC),,
300 MHz) 2.35 (3H, s), 2.47 (3H, s), 2.49 (3H, s), 3.88 (2H, s), 5.90-6.30 (2H, brs), 6.82
(3H, m), 7.19 (1H, d), 7.70 {1H, d), 7.90 (1H, s); MS m/z (TS") 317 (MH").

Compounds of formula Ih, i.e. compounds of general formula | where R' and R? are
15 methyl and R* is hydrogen, shown in Table 10 where prepared according to Example 12
from the precursors indicated.

R
&

(i)



(MH) WO 02/18333 53 1 3 JUL 2004 PCT/100110152] Exanpl e Precursor 3% amm
Y 2 88 Exangle Hd salt: 6H (CDO3, 400 MHz) 2.25 68(6H, s), 3.07 (2H,

3.49 (2H "? % (2H, nm), 5.47-6.22 (2H, brd), 6.44 (1 H ?FT/@W@*H H,
d, 6.86 (1 H d), 6.95 (1 H d), 7.68 (1 He2d), 7.87 (1 H, s); MSniz

(TS+) 346 (MH) 89 Exanple0 HCl salt: SH (CD30D, 400 MHz) 2.91 69H( (6H, s),
3.13 (2H, s), 3.27 (3H s), 0 4.39 (2H S)rebld-146 (2H, s), 6.64 (2H, W sJ
s+d), 6.87 (}-H—d)} 7.08 (1 H_d) 95(1H d. 800 (1 H s);: Msnlz
(TS+) 403 ( MHEFagw'ey Bretusse IR salt: H (d6dBsSO, 300 M) 702. 46 (3H,
s), 2.74 (6H{ s), 4.29 (2H, Fis), 4.51 , s), 5.32 (1 H brs), 6.93 3M
(2H, d), 7.08 (1 H, @), 7.41 (2H m, |7563(1H s); MBS mz (TS ) 322 (Mt
91 Exanpl eHOta HCl salt: SH (ds-DWVSO, |40 MHz) 712.52 (3H, ohs) 2 76 (6I—

N

s), 4.09 ClL (BB, s), |Exdp@H| 5)¢ 5. 32 {1 H meamggmmz 8
(1H d), 7.26 (1H S]607.38 (2HaM., .66 (1 W §5)2H 3 ?('VHJ“)
92 Exanpl e-Gl=N HO $alt: SH (cDa 3, 40 ) g) ,
2.87 (6H, d)| Me 4.39 (2H, d),| 6.85 (1 HL_g), d;ﬁ;j) %’69 W 1H
dd), 7.21 (1, d), 7{60 d) 803 (1H s); MS m/z (TS*) 329
(MH")
81 Example )7\ 8, {CD,0D, 400 MHz) 2.90-2.99 (9H,
62 Mo m), 3.35 (2H, obs), 3.43 (2H, 1), 4.50
(2H, s), 6.88 {1H, d), 6.97 (1H. d),
5 7.07 (1H, s), 7.28 (1H, d), 7.85 (1H,
d), 8.03 (1H, s); MS m/z (TS 343
(MH")
82 Example o 8y (CDCly, 400 MHz) 2.90 (6H, brm),

61 HN’U\* 3.35 (2H, obs), 3.37 {2H, brm), 3.51

(4H, brm), 4.43 (2H, brs), 6.80-6.94
(2H, brd), 7.01 (1H, brs), 7.20 (1H,

brs), 7.82 (1H, brs), 7.98 (1H, brs);

MS mvz (TS*) 387 (MH*)

l jo]
g

83 Example j\ &u (CDCl;, 300 MHZ) 2.29 (6H, s),
63 HMN 2.47 (3H, s), 3.51 (2H, s), .73 (2H,
F s), 6.97 (1H, d), 7.30 (1H, 1), 7.79
SMe (1H, d), 7.97 (1H, s); MS m/z (TS")
335 (MNH,Y
84 Example j\ &y (CDCly, 300 MHZ) 2.29 (6H, s),
64 HN

2.46 (3H, s), 3.02 (3H, d), 3.54 (2H,
s), 6.20 {1H, brs), 6.69 (2H, m), 6.97

-

Shie {1H, d), 7.30 (1H, t), 7.75 (1H, d),
7.91 (1H, s); MS m/z (TS*) 349
(MH")
85 Example j\ HCl salt: 5, (CDCl,, 300 MHz) 2.49
65 HN

(3H, 5), 2.94 (6H, s), 3.42 (3H, s),
3.65 (4H, m), 4.33 (2H, s), 6.79 (2H,
e Swe d), 6.96 (1H, d), 7.35 (1H, t), 7.39
(1H, brs), 7.98 (1H, d), 8.68 (1H, s);
MS m/z (TS*) 393 (MH*)

8y (CDCl,, 400 MHz) 2.38 (6H, s),
2,47 (3H, s), 3.53 (2H, s), 6.88 (2H,
o {d),7.03(1H,s), 7.19 (1H, d), 7.77
(1H, d), 7.95 (1H, s); MS m/z (ES")
351 (MH")

8 (CDCl,, 400 MHz) 2.27 (6H, ),
2.46 (3H, ), 3.01 (3H, d), 3.50 (2H,
o 18),6.19 (1H, brs), 6.88 (2H, m), 7.00
(1H, s), 7.19 (1H, d), 7.72 (1H, d),
7.85 (1H, s}, MS m/z (ES*) 365
(MH%)

e

86 Example o

66 H,NJ\

87 Example 9
HNJ.L\




(1 H d), 817 (1 H s); Momz (TS-) 313 (M) 93 Exanpl e-CG =N HCA sfeslj 004
SH (ds DVBQ, 300 MHz) 722.49 (3H, obs), 2.79 (6H, s), 4.41 F (2H, s) %72
(1H d), 7MOYME3 ) sMve 7.32 (1 H, d), 7.49 (1 H, t), 7.BETABOIYISZ)

8.22 (1 H s); MSmz (TS4) 317 (|vH+) 94 npl eH HCl salt: 8H (d5 DMBO,

400 MHz) 452.23 (3H, s), 2.42 (3H, s 2 76 (6H, |VE S) 4 34 (2H, s), 6.80
(11H, d), 7 L )7 243H )

7.40 (1H t) PNEs | Rlgcufsor (R > Fr2d—dH—e)

1.0
(Es4) 288 ﬁ@ﬁ{) 95 Exarrpl eH HO salt}! 8H
(CDO 3i 400| MHz) 2.[74 46(6H, |s), 3.2R[(2H, m), 3.38 (2H, m), 4.26 (2H &),
6.71 (1 H, ¢), 6.80 (2H, s brm, 7.1
2

~N

~N W N
T3

, : fm), 7.32 (1H, d), 7.79 (2H
d): M5 mz [ES) 286 (M) 1|3 1Ul_200% WO 0p/]8333 54 PCI/|BO /01521
Exanpl ePreCJf5§orR5daEéaWDf6965xazrﬁglt_{e HCI] sal t | HSHaIICha(@RCIReWONMAS) 2296 73Me
“H(3H, s),|3.93 (6F68s), 3. DRM(3H, b)Y “F4. 24(6HR1s), 357, (28, 8P ABH2Hs B),
6.91-7.00 SMe(3H, n), 7.41-7|54 (2H,| Mo 7.
(M), (ES-) 397 (M H+) 97Exhnpl €01,
75Me(3H, s)| 2.43 (BH, s), 2|86-2.94
6. 83

14 BTKRH, 99}, SMT-8022 (2H Sorit), 399
$.44 SHH (08 9D(1400), 888 ) 112, 3L
), 648522H( 7 68)(1H4d39.672H, | s) ,
(1H, s); MS m/z (TS") 346 (MH")
89 Example a HCI salt: 8, (CD,0D, 400 MHz) 2.91
69 HNJ\ (6H, s), 3.13 (2H, s), 3.27 (3H, s),
. 4,39 (2H, s), 4.46 (2H, s), 6.64 (2H,
s+d), 6.87 (1H, d), 7.08 (1H, d), 7.95
(1H, d), 8.00 {1H, s); MS m/z (TS")
403 (MH*)
90 Example HO ¢L HCI salt: 8, (de-DMSQ, 300 MHz)

0
2
3o o

Q

OMe S

¢

70 2.46 (3H, ), 2.74 (6H, s), 4.29 (2H,
s), 4.51 (2H, s), 5.32 (1H, brs), 6.93
S (2H, d), 7.08 (1H, d), 7.41 (2H, m),
7.63 (1H, s); MS m/z (TS*) 322
(MH")

91 Example | wo él HCl salt: 8, (d-DMSO, 400 MHz)

-

71 2.52 (3H, obs), 2.76 (6H, s), 4.09

a | (2H, s), 448 (2H, s), 5.32 (1H, brs),
SMe 6.87 (1H, d), 7.08 {1H, d}, 7.26 (1H,
s), 7.38 (2H, m), 7.60 (1H, s), MS
m/z (ES") 338 (MH")
HCI salt: 8, (CDCl,, 400 MHz) 2.35
(3H, s), 2.48 (3H, s), 2.87 (6H, d),
4,39 (2H, d), 6.85 (1H, d), 6.90 (1H,
SMe d), 6.93 (1H, dd), 7.21 (1H, d), 7.60
(1H, d), 8.17 (1H, s); MS m/z (TS")
313 (MH")
HCl salt: 8, (d;-DMSO, 300 MHz)
2.49 (3H, obs), 2.79 (6H, s), 4.41
(2H, s), .97 (1H, d), 7.14 (1H, d),
She 7.32 (1H, d), 7.49 (1H, ), 7.87 (1H,
d), 8.22 (1H, s); MS m/z (TS") 317
(MH")
HC! salt: &, (de-DMSO, 400 MHz)
2.23 (3H, s), 2.42 (3H, s), 2.76 (6H,
me |8), 4.34 (2H, s), 6.80 (1H, d), 7.97
Mo (1H, dd}, 7.00 (1H, s), 7.19 (1H, 1),
7.24 (1H, d), 7.40 (1R, t), 7.67 (1H,
d); MS m/z (ES*) 288 (MH")
HCI salt: 8, {CDCl,, 400 MHz) 2.74
(BH, s), 3.22 (2H, m), 3.38 (2H, m),
4.28 {2H, s), 6.71 (1H, d), 6.80 (2H,
brm), 7.15 (2H, brm), 7.32 (1H, d),
7.79 (2H, d); MS m/z (ES") 286
(MH")

92 Example ~-C=N
78

a3 Example -C=N
72

-

94 Example H
45

O

95 Example H
46

o s




SMe(1 H, d) 6.89-6.94 (2H, m), 7.26 (1 H, d), 7.40 (1 H, d), 7.54 (11?,%)2%4
MS mz (ES-) 393 (M H+) 98Exanpl eHCl salt: SN (CD3CD, 300 MHz) 2.36 74(3

s), 2.47 (®B02893332.98 (6H, s), "e4.43 (2H, s), 4.63 (2H, SPCTEBABILAH,
SMed), 6.91-7.00 (2H, m, 7.30 (1 H d), @43 (1L H d), 7.55 (1L H s); M5
nz (ES') 318 (M) 99Exanpl eHCl salt: 8H(OQBOD, 300 Mz) 2.39 76S (3H

S), 2. 47 (3 QL IU”, : 432 c\ 4. 44 /9_|=|. S)}_,

6. 80- 6. 86 sti‘%‘f!P‘e Preplisspr 1f3| . 5%?5* 8.08 (1 H s);: M5 mz
(ES+) 449 (WHH), (ES—) 447 (\/H—I}) 10 SH (CD3CD, 400 Mz) 2.26 (6H,
s), 102 FI:|d3.58 (PH s), 6|97 (1 H

B5 (1 H d), 7.46 (1 H dd)
7.54 (1 H d¢), 780 N1 H dj, 803 8.20 (1 H d). 8.74 (1 H_ d);

M mz (TS+) 9822 (MEXxamrignpl e %924 wak - Bohsalid 5aCHEMND .G MRzs2HG! i on
of the prodlict from Péeparat|tn 30 P @81, 8713.93 (BHHEM F 97 BH, ) was | 5
added to THE (1.4 L). To thi 5 m xturg Hed4d2mes)hyldanpres)hgdnoctid o i de
(69.5 g, 0§85 nol)|{and triethylam ng (3, 3,{:) 7al)7. 841e0€58), YEy(1HT he
tenperature|{was adjusted to}20 C and a Na Ng) zU S*) 399 (MH*) ES)
triacet oxyborohydride (246 g| 1.16 rﬁol) was te |(f t'he
reacti on hasggomnpte M TTges Wt wprk—u W| N) .
Di chl or omret hg?\e (2 L E&'amgfé ddggdsqnd, a HC}J é’ 63 ¢ 10
(0.9 L) was|added oyer 0.5 hj Thé |ay

| uti 3
wer a %t(
| ayer washed with pater (1 L). The |ay rs‘ewa
organic | ayer was foncentrated. Ethyl et af & gﬂssé&é%“ Hé(dzsaﬁ -the
sol vent rempved rep|acing with 1 3 JfUL 2001 d 7,40 (1H, ), 7.54 (1H, s); MS m/z
(ES) 393 (M-H")
L£13] Example oo i HCI salt: 8, (CD,0OD, 300 MHz) 2.36

74 (3H, s), 2.47 (3H, s), 2.88 (BH, s),
we | 4.43 (2H, s), 4.63 (2H, s), 6.83 (1H,
sve | d), 6.91-7.00 (2H, m), 7.30 (1H, d),
7.43 (1H, d), 7.55 (1H, s); MS m/z
(ES*) 318 (MH?)
99 Example op HCI salt: 8, (CD,0D, 300 MHz) 2.36
76 SN (3H, s), 2.47 (3H, s), 2.85 (6H, s),
ve |4.32 (2H, s), 4.44 (2H, s), 6.80-6.86
Sue (3H, m), 7.21 (1H, d), 7.35 (1H, d),
8.08 (1H, s); MS m/z (ES") 449
(MHY), (ES) 447 (M-H)
100 Example o 8, (CD,0D, 400 MHz) 2.26 (6, s),
102 s 3.58 (2H, s), 6.97 (1H, d), 7.35 (1H,
d), 7.46 (1H, dd), 7.54 (1H, d), 7.80
N (1H, d), 8.03 (2H, m), 8.20 (1H, d},
8.74 (1H, d); MS m/z (TS") 322
(MH")

Example 94 was also prepared as follows.

A solution of the product from Preparation 30 (200 g, 0.78 mol) in DCM (1.4 L) was
5 added to THF (1.4 L). To this mixture was added dimethylamine hydrochioride (69.5 g,

0.85 mol) and triethylamine (235 g, 2.33 mol) successi\)ely. The temperature was
adjusted to 20 °C and after 3 h sodium triacetoxyborohydride (246 g, 1.16 mol) was
added (After 20 h, if the reaction has completed, continue with work up; otherwise see
note below). Dichloromethane (2 L) was added and a solution of 8% sodium bicarbonate

10 (0.9 L) was added over 0.5 h. The layers were separated and the organic layer washed
with water (1 L). The layers were again separated and the organic layer was

concentrated. Ethyl acetate (0.27 L) was added and the solvent removed replacing with



WO 02/ 18333 PCTI I BOL/ 01511 55 fresh ethyl acetate (800 m ). The sol utpaojgmdzum
was then cooled to below5 Cand 7.02 M HC/1PA (0.117 L, 0.82 nol)

whi st t he warsature was nai ntai ned below 10 C. After sti PCTARIIfF21L | n

at below 5 C, the slurry was filtered, washed with ethyl acetate (3 x 0.2
L) and dried in a vacuum oven at 50 C overnight to give the desired product

5 wd 141. 5 No ' d
e 20 adtsBabvhareieiBol ) o s sdiRh s ek o BORBNAIS RS0 M
0. 16nmo!) and HGIIIPAEGI hamng. Wolggcldeoq”ﬁyfﬁé)en%&%?éw}é@ |rr}’alnt‘31fnfe§5e|%pu Rfod OOM

“tenperature add sodi um t nacet oxyborohydride (46g : 1). Leave for a
further 20h &fgr strreng\fwrrkhuqbbelswmel}e sliy @eapibernd swashadowitiuéthyllacetate € x

o020 e PZRER SRR BB o050 AR AL B 5% O AR 7521 or m

the precugsor w‘d%%‘c 6{@'41 E%EQ%ZG{N%{E Nreé\f%rh hEs |SI2HSHHEF SOH. Ro@%th\ér
101Exanpl eMe (6H, s), 2.35 92(3H, s), 2.46 (3H,

3.58 (2H, s) poﬂmonf dwggthstamme hydrmh%qrfdem@m U516raol) anﬂrlemséa)mtna(@4ssw 3H,

bexampl v {EY Sheckatiafyt 255 (e afherdlys, My i kceggoiliiioe,)

7.20 (1 H, dy46g,.0322ma).30eévk fbl:aft)r‘the?2@li3axﬁd.tﬁdn vebell up As Bbogd]. H, d), N7.91
(1H, s), 7.99 (1H, d), 8.09 (1H, d), 8.82 (1H, d); MS mz (ES+) 309 (M{) 1
3 JUL 290& WD 02/ 18333 PCT/ | BOL/ 01521 56 EXAMPLE 103 N -f 3-net hyl -4-(m eth

I sul fan §ohergymBRRindslof ¥l TRt Bothp&URd8@f general formula | where R? is methyl, R* is
hydrogen and R® is -C{=0)NH,, shown in Tabie 11 were prepared according to Example
79 form the precursors indicated. '

0
_Me
szjﬁ\w
Ly
R .
o]
Y
2z
(1)
15 Table 11

101 Example Me
92

8, (CDCl,, 300 MHz) 2.30 {6H, s), 2.35
(3H, ), 2.46 (3H, s), 3.58 (2H, ), 5.60-
we | 5.80 (1H, brs), 6.00-6.20 (1H, brs), 6.32
(3H, m), 7.19 (1H, m), 7.71 (1H, d), 7.90
(1H, s): MS m/z (TS") 331 (MH")

Example | Precursor | R data
Y
4
Shie

102 Example |H & (CDCl,, 400 MHz) 2.43 (3H, s), 3.84
49 (2H, ), 6.94 (1H, d), 7.20 (1H, d), 7.34-
7.39 (1H, m), 7.43 (1H, dd), 7.70 (1H, d),
N 7.91 (1H, s), 7.99 (1H, d), 8.09 (1H, d),

8.82 (1H, d); MS m/z (ES") 309 (MH")




H,N SM A mxture of the nitro conpound of Exanple 27 (2.0 g, 6 19 UFfB[]I.
powder (2.51 g, 44.9 5 mol) and CaCl2 (300 ng, 2.7 nmmol ) in EtOH (2 rﬁ“‘)
and wat er WO ¥1833das heated at reflux for 20 h. After coolpichgsbQisoom
tenperature the solvent was renoved in vacua and the residue was
partitioned between brine (100 nL) and et (100 nL). The aqueous | ayer
was extracte i ether (50 nL) and the conbi ned organic |ayers were dried
(MgS™) and gﬁgﬁ%—@to give the product (1.47 g, 81 % as an orange oil;
8H (CDCl 3, 1R.308mMdz ( , H

s), 6.59 (1 ad), 0O. O. [, , O.
7.10-7.20 (3H, m; M5 mlz (ES+) 303 G+ X
3-di h dro-1-benzothien-5-1ox bent ! -N met AMPami ne H2N 15 S The title
conpound was prepared fromthe nitro compe#and, of Exanple 28 by the nethod
of Exanple 103; SH (CDCl 3i 400 MHz) 2.20 (6H7T s), 3.16 (2H, t), 3.30 (4H
m, 3.54 (2H, br), 6.53 (1 H dd), 6.60 (1d), 6.71 (2H, m, 6.79 (1 H,

-(me

d, 7.01 (1 H d; Msmz (ES) 301 (VH}). 13J UL 2004 W 02/18333
PCT/ 1B01101521 57 EXAMPLE 105 N- 3- Am nonetf” | Mel- 2 3-di hvdro-1
4-benzoxathiin-6- lox hen | - nethanesul fonamwde H o~S' IN Me' 11 0 5 The

nitrile of P‘&%Eig{atipn 95 (720 ng, 1.99 mml% was dissolved in a 1M
sol ution of Ufg .t g mitrecerpoyRd of Fammls 37 63101 9t G emel tFer mowedes (hEhigedd.at

atenched oy TS et CaCHTSH 1, 41 GO CLRT B PRI YufegTRores o
evapor at ed, fefigx farsiOdudAftea soelingeto edomiterpéEiturEthe sdveb® wak remavish Heakos aad
reflux for 1th|%'reér:|5§ (ma%%%'rﬁtf&ﬂed Egt?mergn)gri% ?‘l {%a I%LPgnS | fetihgj (1V(\)jOtrrr1]L)?"\I'/lhcla\j%gtjeous |
layer was extracted with ether (50 mL) and the combined organic layers were dried
(MgS0,) and evaporated to give the product (1.47 g; 81%) as an orange oil; 8, (CDCl,,
10 300 MHz) 2.22 (BH, s), 2.32 (3H, s), 2.40 (3H, s), 3.33 (2H, 5), 6.59 (1H, dd), 6.60-6.75
(2H, m), 6.78 (1H, dd), 6.94 (1H, s), 7.10-7.20 (3H, m); MS m/z (ES*) 303 (MHY),

EXAMPLE 104
N-[5-Amino-2-(2 3-dihydro-1 -benzothien-5-yloxy)benzyll-N, N-dimethylamine

H,N
o

15 S
The title compound was prepared from the nitro compound of Example 28 by the method
of Example 103; 8, (CDCl,, 400 MHz) 2.20 (6H, s), 3.16 (2H, t), 3.30 (4H, m), 3.54 (2H,
br), 6.53 (1H, dd), 6.60 (1H, d}, 6.71 (2H, m), 6.79 (1H, d), 7.01 (1H, d}; MS m/z (ES")
301 (MH"Y).

20



and the pH was adjusted to 7 with sat ag NH4CI. The m xture was extrqlgtﬁq 2004
with EtOCAc (3x50 nmL) and DCM (2x50 m -) and the combined organic |ayers
were driedvg byt¥383 and evaporated to give a beige foam (6@ETHI1/QE2H whi ch
was used without further purification; 5|5—i1 (CDCl 3, 400 MHz) 3.00 (3H, s),
3.13 (2H, m, 3.87 (2H, s), 4.40 (2H, m 56.62 (1 H d, 6.67 (1 H s),
6.79 (2H, d), 7.08 (1 H d), 7.25 (1 H d); Msnlz (TS+) 367 (M H+H)
Conpounds ofﬂﬂ&bﬁé‘.@lﬁj, i.e. corrpounds of general fornula | where R, R2
and R4 are dr 0g ‘ | 2 were pr epar ed

according t v DT ecur Sol ‘ i) 1 3 JUL 2004
WO 02/ 18333 rEe@mésmlfbﬁémMé? 108 109 Precursor Prep 96 Prep 97 Prep 100 Prep

99 SMe SMe Me PCT/IBO /01521 58 Table 12 R8data Hoff (CDCl 3, 300 MHz) 2.47
(3H, s), 3.02 (3H, s), 3.08 (3H, bro. 8.8 4 .S), 6 87 (2H, m, 6.99
cl(1 H d), 7.15 (1H dd), 7.20 (1lhee"d), (TF "Hd): Ms mz (ES-) 371
(MH) Used crude in a subsequent step: G300,

The nitrile of Preparation 95 (720 mg, 1.99 mmol) was dissolved in a 1M solution of
BH,.THF in THF (10 mL, 10 mmol) and the mixture was heated at reflux for 3 h. After
cooling to room temperature the reaction was quenched by the cautious addition of
MeOH (10 mL). The solvent was evaporated, the residue was treated with 6M HCI (10

10  mL) and heated at reflux for 1 h. After cooling, the mixture was basified with 2M NaOH
and the pH was adjusted to 7 with sat ag NH,Cl. The mixture was extracted with EtOAc
{3x50 mL) and DCM (2x50 mL) and the combined organic layers were dried (MgSO,)
and evaporated fo give a beige foam (685 mg, 94%) which was used without further
purification: &, (CDCl,, 400 MHz) 3.00 (3H, s}, 3.13 {2H, m}, 3.87 (2H, s), 4.40 (2H, m),

16 6.62 (1H, d), 8.67 (1H, s), .79 (2H, d), 7.08 (1H, d), 7.25 (1H, d); MS m/z (TS") 367
(MH™).

Compounds of formula |j, i.e. compounds of general formula | where R', R* and R* are

hydrogen and R® is -NR®-SO,Me, shown in Table 12 were prepared according to
20 Example 105 from the precursors indicated

iy



SMe H 400 MHz) 2.37 (3H, s), 2.95 (3H s), 3.75 (2H, s), 6.58 (1 H 1) jyL 2004
6. 71 (2H, ’(}/o 89 (1 H d), 7.15 (1 H dd), 7.28 (1 H, obs) Used crude in
a subsequentOLEAR33s (CDCI3, 300 MHz) 2.36 (3H, s), 2.46 3PCTAB01425290
(3H, s), 3.36 (3H s), 3.93 (2H s), 6.835g3H, m, 7.20 (2H m), 7.42
(1H, d). 8H (CD30D, 400 MHz) 2.24 (3H, s), 2.40 (3H, s), 2.97 (3H, s),
3.80 (2H, s), 6.60 (1 H d), 6.81- 6.87 (2H, m), 7.08-7.17 (2H, n), 7.29
(1H, d); M mz (ES;) 353 (M—I+), (ES-) 351 (M H+) EXAMPLE 110 5 N 4- 2
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r8)) 3. 3\(3Hh1s),s1.93 (2H @), 6.83 (3H, m), 7.20
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Prep 99

2

H

84 (CD;OD, 400 MHz) 2.24 (3H, s), 2.40 (3H, s),
2.97 (3H, s), 3.80 (2H, s), 6.60 (1H, d), 6.81-
8.87 (2H, m), 7.08-7.17 (2H, m), 7.29 (1H, d);

MS m/z (ES’) 353 (MH"), (ES") 351 (M-H")

5

10

15

EXAMPLE 110

N-{4-{2.3-Dihydro-1.4-benzoxathiin-6-vloxy)-3-[( methylamino)methyilphenyvl}-

methanesufonamide

Me

Iz

b

Dicyclohexylcarbodiimide (460 mg, 2.23 mmol) was added to a solution of
pentafiuorophenol (413 mg, 2.24 mmol) in ether (10 mL) followed by formic acid (95 uL,
2.5 mmol). The mixture was stirred for 2 h and then filtered, washing the residue with
ether. The filtrate was concentrated to ~5 mi_ and a solution of the primary amine of
Example 105 (411 mg, 1.1 mmol) in DCM (10 mL) was added. The mixture was stirred
for 16 h then concentrated to an oily residue. This crude oil was taken up in a solution of
BH,. THF in THF (1M, 20 mL, 20 mmol) and heated at reflux for 1.5 h under N,. After

cooling to room temperature the reaction was quenched by the cautious addition of

MeOH (10 mL) and then concentrated in vacuo. The oily residue was treated with 6M



for 1.5 h the solid was collected by filtration to give the title propl;gmmm
(282 ng, 60%; 5H (CD3OD, 400 MHz) 2.78 (3H, s), 2.98 (3H, s), 3.18 (

m, 4.29 (Wb.02883334.39 (2H m, , 6.74 (1H d) 6.80. 6. 90 kStipoidns2y. 22
(1H, d), 7.44 (1H, s); Msrn/z (TS+) 381 10 Conmpounds of formula
Ik, i.e. conpounds of general fornula I re R‘ and R4 are. hydrogen, R2

I s net hyl shown in Table 13 were prepared according to

and E‘?H c{ s - NHSO2 Ve
Exanpl e 110 Froana isteg @EW‘%F%’ 30qain AR Fooling igoomuempgrature tig ”\1>$Uf$é[tﬂse 13
Exanpl ePr EC%MEQ%Q-.

ORI PRI WHLORH (1P rigpmianetlorsdiy cfage 2,

3H, , 1073.70 2H

§2H 33 V5 wére c(rl'(EE (Mgsm (aweyapsraredmnezrﬁmmmsi@unsad by c@tina CD3CD, 400
MHz) 2.55 (3H 10 32 6. 97
Moy 711 rodmtogfapny 50y e ety Nebihbag e ol & shiophess s s

(1 H s)5 NBwazl, faken Sp)in E&iAé Mtbh}u_
1092 39

rié. rgg'le(sp iy Wag)co

2.24 (3H, s)
6.69 (1 H,

$3H S)

)'Lér?tﬁfééféb el vsathbreabPHi) @Qﬁmﬂeﬁm sz)
iig;tg@, by § |trﬁtl0%g0’ glmthejlgyle qoloc}qct (282 mg, 2813% 18:H,

w5 0;1]433% @(P %fﬁ&%@%ﬁ@&%’g@ 688K, ) (1 nfﬁr?%f)mﬁ%'?zh bo%p:% {HhyLm?004

gener al
- NR' SO2Me,

t he precursors indicated.
10  Compounds of formula Ik, i.e. compounds of general formula | where R' and R* are

hydrogen, R? is methyl and R® is -NHSO,Me, shown in Table 13 were prepared

according to Example 110 from the precursors indicated.

f or n@il7d (1Hvdje6 BORLIA(RH, RA), Ar22 (1Hy d), GRITTHRY); MS ne2 (T18") 38 (M%) s
shown in Table 14 were prepared

according to Exanple 110 from

o N _Me
s \q:ﬁ

Q.

FA
(k)

15 Table 13
Example | Precursor data
Y
4
" 111 Example &, (CDCl;, 400 MHz) 2.40 (6H, s), 2.99 (3H, s),
107 3.70 (2H, s), 6.64 (2H, t), 6.88 (1H, d), 7.15 (1H,
. d), 7.25 (2H, s); MS m/z (TS") 371 (MH")
SMe
112 Example g‘l HCI salt: 5,, (CD,OD, 400 MHz) 2.55 (3H, s),
106 3.82 (3H, s), 3.04 (3H, s), 4.32 (2H, 5), 6.97
o (1H, d), 7.11 (1H, d), 7.23 (1H, s), 7.30 (1H, d),
SMe 7.39 (1H, d), 7.56 (1H, s);, MS m/z (TS*) 387
(MH")
113 Example HCl sali: &, (CD,0OD, 400 MHz) 2.24 (3H, s),
109 @\ 2.39 (3H, s}, 2.76 (3H, 8), 2.93 (3H, 5), 4.25
swe | (2H, 8), 6.69 (1H, d), 6.82 (1H, d), 6.93 (1H, s),
Me 7.17 (18, d), 7.21 (1H, d), 7.43 (1H, s); MS m/z
(ES™) 367 (MH"), (ES) 365 (M-H")




Rfi 01" Il M 05 Table 14 Exanpl ePrecursorR$data Y z 114Prep 85H|£<(§I 20
salt: 8H (CDA 3i 400 Mz) 2.09 (2H, n), 2.73 (3H, s), 2.88 (4H t), 3IotL 200k
(3H, s), 4WDOA18B83 s), 6.80 (2H, n), 6.88 (1H s), 7.19 (1 HCTBoy@sSE (1

H d), 7.75 (1L H s); MBmz (TS) 347 (MEI— 115Prep 84HHC salt: 8H

(d5- DVMSO, 400 MHz) 2.20 (3H, s), 2.40 (3H, 2.55 (3H, s), 2.97 Me(3H,

s), 4.08 (2H 1H, d), 6.87 (1 H, d)691(1H s), 7.14 (1 H
d), 7.20 (1 HOWQEP””‘?S gbformula Ims j.e. qompeupds vEIgnesa Tormula-\vheEdR RareR Bake SH

cDA 31 300 8 2
oy MVe( 3H, W }’%gns‘fz émth’?knﬂﬁgﬁé @9 g@dyéﬂgﬁ}ia(biei%w&e g’%"é&?g(zH s),
7.35 (2H, rr)aCGOI'@OLQGQEHamP)E11‘(28r0mme(ﬂ'erl):rSB&JInnﬂth)ed,’Ll?Prep 8OHHC salt: 8H
(CDCI3, 400 MHz) 2.29 (3H s), 2.39 (3H,s), 2.42 (311, s) 2.94 (3H, s),
me3. 60 (2H, t), 3.74 (2H t), 379(2H 1o), SMG.78 (3H m. 7.14 (2H .
7.41 (1 H s); MBmz (TS) 410 (MH)S CDCI3 400 Mz) 2. 42
(3H, s), 2.58- 2.79 (2H, br), 2.94 M 8@8 (2H ., 03 71 (2H s),
4.38 (2H m), 6.39 (1H, s), s J6.47 (1 H %.82 (1 H, 6.94 (1 H d),
Y

Z
{Im)

5
Tabie 14
Example | Precursor | R® data
ki
z
114 Prep 85 H HCI salt: 8y (CDCly, 400 MHz) 2.09 (2H,
m), 2.73 (3H, s}, 2.88 (4H, 1), 3.00 (3H, s),
4.21 (2H, s), 6.80 (2H, m), 6.88 (1H, s),

7.19 (1H, d), 7.34 (1H, d), 7.75 (1H, s);

MS m/z (TS*) 347 (MH")

115 Prep84 | H i HCI salt: &,, (d;-DMSO, 400 MHz) 2.20
Me

(3H, s), 2.40 (3H, s), 2.55 (3H, s), 2.97
we | {3H, s), 4.08 (2H, s), 6.80 (1H, d), 6.87
(1H, d), 6.91 (1H, s), 7.14 (1H, d), 7.20
(1H, d), 7.39 (1H, s): MS m/z (TS*) 367
(MH")

116° Prep 88 | Me ¢L ' 8 (CDCly, 300 MHz) 2.17 (3H, s), 2,37

(3H, s), 2.48 (3H, s), 2.62 (3H, s), 2.97
Me (3H, s), 3.34 (3H, 8), 4.23 (2H, s), 6.79

SMe (1H, d), 6.94 (2H, s), 7.35 (2H, m), 7.81

(1H, s); MS m/z (TS") 381 (MHY)

117 Prep 89 on (b\ HCI salt: §,, (CDCls, 400 MHz) 2.29 (3H,

s), 2.39 (3H, s), 2.42 (3H, 5), 2.94 (3H, s),
we | 3.60 (2H, 1), 3.74 (2H, 1), 3.79 (2H, s),

Swte 6.78 (3H, m), 7.14 (2H, m), 7.41 (1H, s);

MS m/z (TSY) 410 (MH")

118 Prep 87 | H 8, (CDCly, 400 MHz) 2.42 (3H, s), 2.58-

2.78 (2H, br), 2.94 (3H, s), 3.08 (2H, m),

° 3.71 (2H, s), 4.38 (2H, m), 6.39 (1H, s),

s 6.47 (1H, d), 6.82 (1H, d), 6.94 (1H, d),

7.07 (1H, d), 7.18 (1H, s): MS m/z (TS*)

381 (MH")




7.07 (1 H d), 7.18 (1 H, s); Momz (TS4) 381 (MH#) 1 3 JUL 2004 UL 2004
02/ 18333 61 PCT/1B01101521 Exanpl ePrecursorRBdata Y 2 119Prep 86H8H éDl 63
400 MHz) 2w8poyfsss s), 3.00 (3H, s), 3.27 (2H m, 3.40 (2HpcmEBOMOIZA ( 2H,

m, 6.85 (2H, m), 7.00 (1H s), 7.20 s(1 7.24 (1 H dd), 7.47 (1 H,
d; MSnmz (TSt) 365 (MH) a - Al so made f mExarrpIe 108 by the nethod of
Exanpl e 110.-.Conpou of formula |ln. i compounds of general formula |

where RL and Famplee | Reequpor RE s
Tabl e 15 were prepared 5 acconfdi ng
I ndi cat ed Tabl e 15 Exanpl ePregur sof
(CD30D, 400|{MHz) 2.42 (3H_ 111s), 2.
6.88 (2H, 118, 97 (LRrepl$s 7#28 (1
M mz (TS+) 385 (MH}) 121Exanpl eHs 13, (#96) 1) ;_8—1(}5)) G34d, (28) m) .28
(2H, (fromid5m), 3.87 (2H, s), mmm) 613 sH2H ), ﬁo@h 750,
6.79 (2H, d), 7.08 (1 H d), 7. ri gary+ - legog K X me) ;
M mz (TS 122Exanpl ¢HHCl sal tf. 8H]( CD30D, 4{),97%

? — Also made from Example 108 by the method of Example 110

dadd R5 is - NRSSO2Me, shown in
e 12 fromthe precursors

Z 120Exanpl eHHCl salt: 6H

s), 2.98 (3H, s), 4.37 (2H, s)
$ Ma(z:r:gmq HOBIMH2), 2.80 &8H, (Y, 300 s)

IN
IN
S5O0

Compounds of formula In, i.e. compounds of general formula | where R' and R? are
methyl, R* is hydrogen, and R® is -NR®SO,Me, shown in Table 15 were prepared

5  according to Example 12 from the precursors indicated.

R
|

Oy N
g Nhite
Me” 1 \C[\ 2
[8)

(im

Table 15
Example | Precursor | R® Data
Y
Z
120 Example H HCl salt: 8, (CD,0OD, 400 MHz) 2.42 (3H,
111 ¢ s), 2.89 (6H, s), 2.98 (3H, ), 4.37 (2H, s),
6.88 (2H, m), 6.97 (1H, d), 7.28 (1H, d),
tve 7.39 (1H, ), 7.48 (1H, s); MS m/z (TS*) 385
(MH")
121 Example H E;\ &y (CDCIy, 400 MHZz) 3.00 (3H, s), 3.13 (2H,
{from 105 m), 3.87 (2H, s), 4.40 (2H, m), 6.62 (1H, d),
primary 6.67 (1H, s), 6.79 (2H, d}, 7.08 (1H, d), 7.25
amine) o\j (1H, d); MS m/z (TS*) 367 (MH")
122 Example | H HCl salt: ,, (CD,0D, 400 MHz) 2.49 (3H,
{from 106 s), 2.93 (6H, s), 3.00 (3H, s}, 4.41 (2H, s),
primary a 16.95(1H, d), 7.07 (1H, d), 7.21 (1H, s), 7.33
aming) Swe (2H, m), 7.54 (1H, s); MS m/z (T8*) 385
(MH")




(fronl06s), 2.93 (6H, s), 3.00 (3H, s), 4.41 (2H, s), primaryo, 6.95 (3 Hi 200
d), 7.07 (1wl oxe3ss7.21 (1 H, s), 7.33 anmine)SW2H, M, 7.54pctheoiiszMo
mz (TS+) 395 (MH) WO 02/18333 62 13 JUL 2004 PCT/1BA /01521

Exanpl ePrecursorRiData r z 123Exanpl eHHCl s®t: 6,. (CDCI3i 400 MHz) 2.12
(2H, n), 1142.81 (6H, g\ 2.91 (4H,_t), 3.13 (3H s), 4.25 (2H,s), 6.73 (1
H d), 6.83 (EMamie T Precyrsord[RA), [7.189 (1|Batal), 7.90 (1 H s). MB Mz
(TS+) 360 (MH+) 124Exanpl eH8H (CDCI B,¢ 200 I\/Hz) 2.22 (6H, s), 2.98 (3H,
118s), 3.07 (2H, n), 3.41 (2H, 2H , a6.36 (1 H s), 6.45 (1 H,
d), 6.86 (1 H_d), 6.92 s J(1 | .LH d) 727(1H s); MB niz
117(2.48 (3H} s), 2.86148H, brs), ) 1( ne )1 H i %

(2H, brs), 4|35 (2H brs), 6.82 -4(1 %H;; . g : §{§g4%
( IREBes) m
Lot %M 0 SIS

mz (TS+) 425 (MH) 126Exanpl el
Hod)_ 747 (1

(fronl08s), 3.43 (3H,1s), 2.89
4.42 (2H, 84— HH=—)-—6-—97a N
R 2 e S Eﬁ@%ﬁ S (CDK e 1901 BRE- 28 £6H..5) 5198 (3H,
(CD3OD, 400 MHz) 2.27| 438, (fro BﬁOTs()?H )3 41 624, 23)4.38 (9, m),

19,364 11dos) 6145 ( dm, d6 688 (1H, d), 6.92

(3H, s), prifarySme4. #2 (2H, s
amne)ruse(1|H, s), 7/19 (1 H H(1Hidl),, 7. 72 ST (V.28 X TH NG, MiSzm/z
(TS*) 395 (MH")

(TS+) 381 (M), (ES' ] 381

125 Example HCI salt: 3, (CDCI,, 300 MHz) 2.38 (3H, s),
117 2.48 (3H, s), 2.86 (6H, brs), 3.15 (3H, s),

3.73 (2H, brs), 3.87 (2H, brs), 4.35 (2H,
brs), 6.82 (3H, brs), 7.20 (2H, m), 7.41 (1H,
d); MS m/z (TS*) 425 (MH")

126 Example HCI salt: 5, (CD,0D, 400 MHz) 2.29 (3H,

{from 108 s), 2.43 (3H, s), 2.89 (3H, s), 2.91 (6H, 5),

primary 3.26 (3H, s), 4.42 (2H, s), 6.84 (1H, d), 6.97

amine) (2H, m), 7.27 (1H, d), 7.47 (1H, dd), 7.60
(1H, d); MS m/z (TS") 395 (MH")

127 Example HCI salt: §,, (CD,0OD, 400 MHz) 2.27 (3H,

(from 109 s), 242 (3H, s), 2.94 (6H, s), 2.99 (3H, s},

primary 4.42 (2H, s), 6.77 (1H, d), 6.89 (1H, d), 6.99

amine) (1H, 8}, 7.19 (1H, d), 7.28 (1H, dd), 7.50
{(1H, s); MS m/z (TS*) 381 (MH*), (ES™) 381
(MH"), (ES) 379 (M-H")

EXAMPLE 128

N-{3-{{Dimethylamino)methyi]-4-[3-methyl-4-(methyisulfanyliphenoxyl-
phenylymethanesulfonamide

Methanesuifonyl chioride (371 uL, 4.79 mmol) was added to a solution of the aniline of
Example 103 (725 mg, 2.4 mmol) and Et,N (1 mL, 7.17 mmol) in DCM (10 mL) at 0°C.
After stirring at 0°C for 1 h the reaction was allowed to warm to room temperature before
the solvent was removed in vacuo. 2M NaOH (10 mL) was added to the residue and the

10 mixture was stirred overnight. The resuiting clear solution was neutralised by the addition



(M+), (ES-) 379 (M H+) EXAMPLE 128 N 3- Dinmeth lamno neth | -4- 3-1e} fUL 2004
|-4- meth Isulfan | henox - phen | nethanesui fonam de 5 SMe

Met hanesul F¥SYR18RPori de (371 p.L, 4.79 mol) was added to aFSBIRM/PHRI of
the aniline of Exanple 103 (725 ng, 2.4 mggl) and Et3N (1 ni, 7.17 mol)
in DCM (10 nL) at OC. After stirring at OC for 1 h the reaction was

al l oved to waéfrga&aqrwm HRABRI AL RitD B &2x3bheL S?hé/e IW%O wsﬂeré Were

vacuo. 2M NaOH (10 m -) was added to the resi du ture was
stirred over nilrgst (MgS(a,) ead @vapergted teawesamnl aitt Tois wmsiak&mtnp il Et@éct (b§ mtthethe

ddi ti 13 . CT/ 1.BQl /41521 6 H4 d
ot racted w tHCDEH P28 e b el DY shereal By P8 d Peetig pag i
(MgSH) and e§zgpbwad edléo@ecgbwaltrarnmlsL (deTINMSOVAS0 w&w ABA3HNSER@RQ3K 1), oy,
the HC salt was precipitated b addi ti on_ of M et hereal HC _and the
broduct ( 8eo. (6 .50 (dheSehbs i qsww (. 59,611 §.88 (TS 7 409 -2

> 23 (3H ), ﬂ@o?ﬁl"s)S&/Is BeBsd Athp). 3,04 (3R s). 438 (24 o)
6.84 (1H, d), 1H, °d), 6.98 NB 717725(2H m, 7.50 (1H, s);
MS m z (ES+) 381 (M—I) Corrpounds of formul a Ip i.e. corrpounds of gener al

f | I t d 2RO
sg(r)vrm |an Tabl égTﬁower e f&%@ﬁ\grge%q%op%%e% :?39?%9’%@% Isﬁl%gre? IrQ are
precur sor s | nnhethajlt éRt.is RydrbgeedndRis h’\lHSrezR"’OsBuoW:ab\l mbl&meneBa&dur sor R9Y

data Z 12 NeHC! _sal t oD, 400 92 (6H, 104s), 2.99
(3H, s), n%)fé’h"'" f Egafﬂe‘e(*%ﬁ fmsw 4”2&”'?%'151 %ate% 88 (2H, d)S)7 00 (1 H,
s), 7.10(1H d), 7.27 (1 H d), 7.50 (& H s); M5 mz (TS+) 381 (M)

Oy ,N Me
S N
Me~ ]l \O:\H
0
o

(P}

Table 16
data

Example | Precursor |R®

129 Example Me
104

HCI salt: 8, (CD,0D, 400 MHz) 2.92 (6H,

s), 2.99 (3H, s), 3.26 (2H, 1), 3.40 (2H, 1),

4.49 (2H, s), 6.88 (2H, d), 7.00 {1H, s}, 7.10

(1A, &), 7.27 (1H, d), 7.50 {1H, s); MS m/z

(TS*) 381 (MH")

130 Example Et HCl salt: 5, (de-DMSO, 400 MHz) 1.21 (3H,

103 t), 2.23 (3H, s), 2.42 (3H, s), 2.74 (6H, s},
we | 3.16 (2H, q), 4.26 (2H, s), 6.92 (1H, d), 6.92

SMe (1H, d), 6.98 (1H, s), 7.18-7.25 (2H, m),

7.51 (1H, s); MS m/z (ES™) 395 (MH")

ST




130Exanpl eEt HCl salt: OH, (d6-DVSO 400 MHz) 1.21 (3H, 103t), 2.23 l(fydug)mm
2.42 (3H, s), 2.74 (6H, s), n,.3.16 (2H, q), 4.26 (2H, s), 6.92 (1

6.92 sM (WO MN838. 98 (1H, s), 7.18-7.25 (2H, m), 7.51 (1H psrasdyRiiz

(ES{) 395 (M+) 1 3 JUL 2006 WO 02/18333 PCT/1BO /01521 64 PREPARATI ONS
PREPARATI ON | 5- Anminosul fon | -2-fluoro-M%eth | benzani de NHMe H2NO2S 5 To
a solution of 5-(am nosul fonyl)-2-fluorobenzoic acid [prepared according to
Chem Pharm Bull. 1995, 43, 582-7] (22.98 g, 105 nmmol) in THE (500 ni) at
room t enper afani trogen was added carbonyl dii m dazole (17 g, 105
mol ) . Afte?]bgtE?rrglﬂr?gu ogrﬂl 2.25 h a solution of nethylamne in THE (2M 70
m., 140 mmlLEMl@_dl_:dropw se and the 10 reaction was allowed to stir
for 18 h. Theg, g %% eagt (ture was copcentrated to a |ow volune and
Et OAc (150 tylpenzamiden; ck oil. This mixture was
stirred and a granul ar preci pi tate formed whi clyHgRs col [ ected by
filtration. This crude product, F nat ed th imdazole, was suspended
in DCM (300 m-) and heated at refltix . After cooling to room
tenperature the mxture was filtered to g he 15 desired product (19.8
g, 819% &ontaining <2% W w i m dazole; 1H NVR 8H (300 MHz, d4- MeOH) 2.97

(3] Lo Bolbuchlo s8aiobbish D pudoBtt Sha (hend B L4 LIS L B30,
Preparat i on Bharm. 0311”011%95 438 T A8, I1054nr|nom tro'ﬂ@fﬂmmnTp%ﬁrOSﬁi febriperatafe
4- 3- 156 [ 150 -) .at _ room
Cempor atur e o M de RS S o Sy R4 7 ot AR YD, AL TR 1 2088 i)
fol | owed by sediution bhmmldmne HETHNGEIWEZO L0140 mbiod) WEDbaded \@robRRelfRGhE ON

was 25 | rred . or The was renoved I n vacuo and the residue was
partit . Was é'{'%‘?d f(°131[j°fé§d1 Vi&ie fuderregrtioryyaixiirs svas| copeentraied img hed
wi th wat er (I%M—Oollﬂﬁ@ aRBIEIOAE 1139 mL) was added to the resulting thick oil. This mixture was
stirred and a granular precipitate formed which was collected by filtration. This crude
product, contaminated with fmidazole, was suspended in DCM (300 mL) and heated at
reflux for 5 h. After cooling to room temperature the mixture was filtered to give the
15  desired product (19.8 g, 81%) .containing <2% wiw imidazole, 'H NMR §,, (300 MHz, d,-

MeOH) 2.97 (3H, s), 7.40 (1H, t), 8.05 (1H, m), 8.29 (1H, d); MS m/z {TS") 250 (MNH,").

PREPARATION 2
3-Chloro-4-(methylsulfanylphenol

OH

Ci
20 SMe

(i) Preparation of 2-chlorp-1-(methyisulfanyl)-4-nitrobenzene

To a solution of 4-fluoro-3-chloronitrobenzene (27 g, 156 mmol) in DMF (150 mL) at
room temperature was added 5-tert-butyl-4-hydroxy-2-methylphenyl sulfide (100 mg)
followed by sodium thiomethoxide (NaSMe) (10 g, 143 mmol) and the reaction was

25  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 (MgS0,) and the solvent was removed under reduced pressure. The residue was
purified by column chromatography (SiO,; DCM: pentane 1:5 increasing polarity to 3:7)



dried (MySO4) and the solvent was renoved under reduced.pressure. Theg 3 jui 2004
resi due wa ed by col um chromat ogr aphy (Si O2; DCM :

i ncr easi ngs‘a’gﬁéﬁ??; to 3:7) WD 02118333 65 1 3 JUL 2004 P%@F’S&%gs to
give the title conpound (15. 22 g, 49% as &bellow solid; 5H (400 MHz,

CDCI3) 2.53 (3H, s), 7.20 (1 H, d), 809 (1 H dd), 820 (1 H d). (ii)
Pr epar ati on ofo Gve theotitle derfpandy(il S22 Ha49%) ana lyelivey Jolidad, NME0 uidz, DAIHe . Fhove

conmpound (14. 1), 1 ti Ld (300 mL) and 5 water (60 ni)
was added Fe %&l&r??&%; 3)&%9 'I‘ad%aﬂéom'i dSeaction m xture was swirled
until all thesiFResirBodBl SEhidlo-Aadelissninyashiiche m xture was left to

stand for 1.5 h and the acetic acid Wwas then rénoved under reduced

pressure. TheTpanitisewishea ahava compount €igt 08\ 198aBMEH df) a¢stio@cid (308 ml) BndAC
500 m d t th
Saueous phaoe "y EOF VIR ReRRRREN (2 o) W1 o S TSR A has | "

or gani cs wer eswa@ﬂenhtlmlt thetstarteg mdtenatha(d\@&d@eda’rﬁﬂe tritdursokasclett tovatand éorov s ¢

in vacuo to giv itle, conpoun 11.52 e

(300 Mo, - Cocpy eose e e Y Rmbiest igf eciged pRRs g, Thelfesifie s taken
dy, 7.12 (1 Hup@h sathvfarit o (ﬁ)(scibml_) érM‘Etbﬁ(d (500 rrm)%ﬂalfﬂérb@%@hgh Arbocei® The
3-chl oro-4- (et hy Isulfanyf enol 15 The above aniline (1 nmol )

was di ssol ved‘qyﬁ“’t ‘N@ferﬁ%aﬁﬁlﬁﬁi thicaquepys phasewas exfEacded WB‘@&%C 5Qﬁ?d§L)anl$bt(Be

th
ool e D18 oBhbliak Wty helkilacha SRR Sk Rl and B ol 4o reidieo
i ced wat er (16 wacuo togiredtidditle vorap@inddll 1 21 86%) Bha mtgefmhé {f (406 dH=B &RAGIHN

m xture. The .r | O L r.r 0C,.f e,.r | ting.,

yel | ow br own goel%ﬁéyoﬁp\ﬁavgé%‘} 89c§%?2iﬁ‘f$d3n{?? Plb '?eﬂa?ﬂ?r@b's‘al F’%u'?’%ﬁ@%a) 174
droppi ng funnglitontai ning ice (-200 g). This solution was added at a
steady rate over_7 mntoawgorousl stirred mxture of Cu(N33)z (230 g,
0.99 nol) and{.Beoagmt 3 ArR8 vl RAPERN 1 ) at room tenperature.

After the @ddrrhb%owgnmﬁérm , 6812 nithof§ WEE diBSIved in'thethihiurATHR (L 1ML ] and
mn before being extracted with ether (500 ml). The residual red/brown

solid in the t(PB% ML) svas| agdsied with vigakeus siiFinan falewrr by GenethSAn@Sdrllut e
W th ether (300, wQET:BBI‘édl?r?éﬁ‘Qa v%é\rr b%‘i'h.‘a s BﬁoﬁHWQN@é@?‘gf &%.Esgﬁﬂwéi?ﬂwve-

The ether |ayer was separated an I ned organic
extracted wit ﬁpeﬁl\wmamﬂ(muc weS@dred wawttaqm@aume seifacenof the weactionahixtufe. dive

wi th conc. HCl Lrapt ] . r
| ayers were t ﬁ%éﬁ&(\fivg%%} tWl t haqérléﬁoer\,bﬂ'%ﬁﬁgéhﬁﬁééﬂég g%g’ { -%%\f/hé'ﬁ R'J?"gs
renoved 320i ndeaanted fronmgtheaemaminaisiio intg 3.dé6piy fuéﬁ%coaﬂalmng)roev(ﬁzoo g). This
crystalline so%

lugbn was(ad%edwg 'steady rate over 7 min to a vigorously stirred mixture of
Cu{NQ;), (230 g, 0.99 mol) and Cu,0 (8.52 g, 67.4 mmol) in water {1 L) at room
temperature. After the addition was 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

25 flask was taken up in MeOH (100 mi) and diluted with ether (300 mL) before being
poured into the aqueous Jayer from above. The ether layer was separated and the
combined organic layers were extracted with 1M NaOH (3 x 100 mL). The aqueous
extracts were acidified with conc. HC! and then extracted with ether (2 x 150 mL). The
ether layers were then washed with brine, dried (MgSQO,) and the solvent was removed

30 in vacuo to give the phenol (5.465 g, 47%) as a brown crystaliine solid; &, (400 MHz,
CDCl;) 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%).



CDC13) 2.44 (3H, s), 5.08 (1 H, br), 6.77 (1 H d), 6.93 (1 H d), 7 3158 ijillﬂﬂ
H d); Msnmz (ES-) 173 (MH). 1 3 JUL 2004 WD 02/18333 PCT/IBOl/J) 5%'

66 PREPARAYD®183333- Fl uor o- 4- Lnet hyl sul f anvl ) phenol OH SMe FOTsBEREITAUN

was prepared using a simlar nmethod to th descri bed above for 5
Preparation 2 starting fromcomercially avail abl e

3,4-difluoro hk%%%—é&i 5H (CDCI 3, 300 MHz) 2.40 (3H, s), 5.03 (1 H,

br), 6.60 (2H; - 1 H mobscured); Ms mz (ES-) 157 (MH).
PREPARATI ON 4-Flibra-43midthvistiieminghdpgnzoxat hii n-6-ol OH 1, 2- Di br onoet hane
(2.3 nL, 26.7 mmol) and k?(i)ﬁ Zg 21 g, 59.4 mvol) were slurried in acetone
(250 nL) and a solution of 2-sulfanyl-1, 43enzenedi ol (prepared according

to J. Og. Chem 1990, 55, 2736) (4.22 9.7 mol) in acetone (50 ni)
was added over 4 h 15 to the stirred m e. Once the addition was
conplete stirring was continued for a fu £ 10 h before the solvent was

removed in vacua The residue was partitiongd between water (50 nli) and

Et OAc (50 nL), the aqueous |ayer was extracted with EtOQAc (50 nL) and the
conbi ned or gt comapend wae Peephrécdsind/p SMilaransthey/ mpthatdesdribedatidvis feat | on of
t he residue raphy [ 02i.9:1, (pentane/ Et CAc)] gave 20
the titl %ucoﬁ%e %%é'ld’?% %5“@,5‘?"@@%0'5@%5&%% aéfa%a%-fﬁ{"wormmgﬁm%)
3.08 (2H, N300 KEHE) 2(4BH3HME), 5034 H( br)Hs.69)(2HOmAZ 472(1H. nldb : ,
6.66 (1 H, d}' &@ q{z (ES-) 167 (I\/H—)I+). FgREPA Tld\l 5 25 SZC@{% '&éﬁg-(%b)
4-benzoxat hi 13 ¥H)-04 1 3° JUL 2004 WD 02/ 18333 PCT/ 1B01101521 67 The
title conpound was prepared in a simlar nmanner to the conpound of

Preparation 4 starti n% from 4-sul fanyl -1, 3- benzenedi ol (prepared accordi ng
to J. Og. 4971-4973); SN (CDCl 3, 400 MHz) 3.05 (2H, t),

4. 37 (2|1|0 t)2,3§3il?i€dr(>-]‘l .hbesﬁoxa&iiﬁ%-&l H d),

OH

S,
1,2-Dibromoethane (2.3 mL, 26.7 mmol) and K,CO,; (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. Chern. 1990, 55, 2736} (4.22 g, 29.7 mmol) in acetone (50 mL) was added over 4 h

15 to the stirred mixture. Once the addition was complete stirring was continued for a
further 10 h before the solvent was 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 (MgSO,) and evaporated.
Purification of the residue by column chromatography [SiO,; 9:1 (pentane/EtOAc)] gave

20  the title compound (2.48 g, 55%) as a pale orange oil; 8, (CDCI,, 400 MHz) 3.08 (2H,

m), 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-HY.

PREPARATION 5
25 2.3-Dihydro-1.4-benzoxathiin-7-ol

OH



6.84 (1H, d); MS mz (TS+) 169 (MH. 5 PREPARATION 6 1 3-Di h 13 JUL 2004
dr o- 2- benzof uran-5-ol OH 1, 3-Di hydr o- 2- benzof ur an-5-am ne (prepared

accordi ng Wwe d2548430286) (2.7 g, 20 mmol) 10 was di ssol ved pgrasdiiexdnr e of
water (300 nL) and conc. H2SO4 (21 ni), cooled to OC and NaNO2 (1.43 g,
20.7 mmol) in water (10 nL) was added ove715 nmin. After stirring at 0C
for 1 h the mxture was allowed to stir at 10C for 30 mn and urea was
added unti| ahe litgavinpeundwts wieparest iarclirhiédr mamer tokas cobpeune df Pﬂélperatuon4
sol ution was_t hen poured over mn in a m xture, of

cone. 1050y tEoT i “SUaHA S pelidher Bl fudbarad bietRe bl 1 FEoRo T o0, 38
The hot mi xt 4gri-4e#3)f 8| tEmEd 40|03\nH§)|395\/(321-IttP4C37C{l2HtQ GQQgthQW@QSQ’(W@ The
aqueous mxture was extracted with EtOAc (2 x 100 ni) and the conbined
organi ¢ | ayeP84idieddMedvz (GB0§9 Mbevaporated to give the title phenol
(974 ng, g36% as a creamsolid; 8H (CDCl 3i 400 MHz) 5.03 (4H, s), 6.71 (2H,
m, 7.08 (1H d). 20 PREPARATION 7 2 3-Di h dro-1-benzothio hen-6-o0l OH i)
Prepar ati on EEEEAMLMEO 1- benzot hi ophen-6-0l 1, 1-di oxi de 25 A suspensi on
of 2, 3-di hydrI ; -amne 1, 1-di oxide (prepared according to
J. Am Chem . (15.73 g, 85.8 mmol) in water (500 ni)
and conc. H2SO4 (35 n1 ) vvas war med untilossol uti on was achi eved. The

m xture was cooled to OC and a sol ution NaNOQ2 (6.22 g, 90 nmol) in
water (15 nmL) was then added over 5 mn. e reaction was stirred at 0C
for 1 h then urea was added, to renove e Ss nitrite, 1 3 JUL 2004 WO
02/ 18333 PCT/ 1B0O1101521 68 until a negativ est with starch/ Kl paper was
obtai ned. The nmixture was allowed to warmto roomtmerature t hen added

wi th stirrind.3BihgdigrsbeneoferndoaminepEparadsmoarding todier0RAREF) (2750 201 minokit
90C. . Thel_lqleaﬁfa's%s\ﬁﬁr%d ¥ ahﬁ%?@oﬁ@at@%ﬁﬂ??ﬂ?é&hh{cﬁﬁg ﬁgd ?%ﬁgé??d&@ﬁ@ﬁ& ?F’G for

30 mn. e hot reactton m xture was roudgh A
stirred at reodi\laé«i@}dﬁdt&g éOo'i/mmuil)ghMateTNéO adwes sdded overd Swais. ARen siictirgat

wi th ether h orrbi ned_oqr gani
Mayer o were 915 B REERES v bwes 1d ot 4 4005 62 30 R ol Ut B iR g,
g, 80% whi chegativettsstdvith starch/Kl paper was observed. The solution was then poured over 2

min into a mixture of water (180 mL) and conc. H,S0, (12.6 mL) at 90°C and stirred at

15 this temperature for 1.5 h. The hot mixture was filtered then allowed to cool to room
temperature. The aqueous mixture was extracted with EtOAc (2 x 100 mL) a.nd the
combined organic layers were dried {(MgSO,) and evaporated to give the title phenol
(974 mg, 36%) as a cream solid; &4 (CDCl,, 400 MHZz) 5.03 (4H, s), 6.71 (2H, m), 7.08
(1H, d).

20
PREPARATION 7

2.3-Dihydro-1-benzothiophen-6-pl

OH

{iy Preparation of 2,3-dihydro-1-benzothiophen-6-ol 1.1-dioxide

25 A suspension of 2,3-dihydro-1-benzothiophen-6-amine 1,1-dioxide {prepared according
to J. Am. Chem. Soc. 1955, 77, 5939] (15.73 g, 85.8 mmol) in water (500 mL) and conc.
H,S0, (35 mL) was warmed until solution was achieved. The mixture was cooled to 0°C
and a solution of NaNQ, (6.22 g, 90 mmol) in water (15 mL) was then added over 5 min.

The reaction was stirred at 0°C for 1 h then urea was added, to remove excess nitrite,



without further purification; 8H (CDCl 3+ 400 MHz) 3.30 (2H, m) 3 501 @201 2004

m, 7.05 ( 7.14 (1H, s), 7.23 (1H, m; Ms mz (ES) 10
(1) Prepa%u?logri?:‘g 2. 3-di hyrdro-1I-benzot hi ophen-6-0l A sol utlon o{’_ﬁ%%e

sul fone fromstage (1) (4.84 g, 26.3 mol)6Bn tol uene (100 nL) and THE
m.) was added to a solution of DIBAL in toluene (11M 100 m -, 100 mml)
and t he m xtuntie anesgdtive nebewite dstarchie fdaper in(als diffaihed. ATHee mixto@ wag dlloweoam

enperature Et OH was. added cauti o foI by wat e 00_m -)
wtthosei 1 et ngeBMerer R e R w gt PRt CE Soekbbh (L)
the organic |aeivaitny756RALRAEY0°CTEneA FHARAMS waharﬁfrfeawwwwﬁﬁ&@n%a byt this
Et CAc (3 x 150 m-) and the conbined organic | ayers were dried (MgJSO4) and

evapor at ed t dCHPEEYE %ﬁ%mﬂpﬂher hetafqa@vplbwﬂbn%\ﬁfﬁs ditersrebesyel fhpocdi®i then
DCM M OHE 8 d
the desi ?ed%ﬁr@?}t(%éﬁ quéégtuteﬁggﬁ?q@gg@ &‘é‘%ft“grhgg‘&/? %agl-é;?%&%w tﬁ@%’?er
MHz) 3.13 (2H2.8)) anﬁOtthIiElC(ﬁm—KS m) 50 L) 4rid the dymbibed Brgdnitliaye)s wirdiried

5 (o nooult MASO4. Fit shbhdates (o GUA TS HEPRCl Phemel 4271 9nBO%) MVGe e Hese

0 O .- -y H2Nvitidut aithEﬁEpufnruaro@ B, €eDof,, RieRMz3E 3N (2H, (W33 .500¢H b 70,
was treated with 4- émet hyl t hi o) - mcresolﬁ%con’merm aI ) y avai l abI e) (535 ny

3,47 mol ) anfd)golhbtl. s ba? bEhdrh 9672 (5%) 188 @Hiol ) i n DVE (10 ni). The
mxture ugs NeapRIbaplichA G bbars BLkAdlien g vent was removed by

evapor ati on er reau pPres e was treated with 2M HC
(10 nl). The Aesslgtion pfjthesyiions from stage Gk (4.8 gc26.3 evaelhin toluges (IO hLBANd THF
di chl oronet h I | aye ained.a suspen

and 0 02/ 1535 b a8 HHb 56 5 rgtoR T ETBRE D el M 1Bh Buor o e e tnd”
solid resi duemletJnre wastkéume\a&sﬂ atrrieflun fur 16 hviAfier ebdsmﬂg t()&odifh)tempéiatthe EtOH (75
remai ni ng SO|I her 3x10ga]16 3\% an off-white solid
(765 my " eoofl) BRS @iaad ey o by Wpler00 ot} Bt giining. oM HC! wascaqase]
d), 6.90161H, todt)ne résOiing (tﬂuck* sudiens?orpantﬁ lhé"org%ﬁmc IEg@lgw(aé ddpafbled. ﬁh@a?@éﬂ)us

s), 7.79 (1 H d), 810 (1 H (1 m (TS ) 367 (NH+),
385 (MNH4+) . PREPXRRFIERGe With 6&%‘51%@ UIRTEET fae\ﬁa?mhm?éi oggRisolaners were

general for mMugedWEHS ahd &vaporated to a beige solid. Purification by column chromatography -
[Si0, DCM/ MeOH/ 880 NH; (97:3:0.25) increasing polarity to (95:5:0.5)) afforded the
desired title phenol aé a beige solid (1.85 g, 53%), &, (CD,OD, 400 MHz) 3.13 (2H, 1),
20  3.30(2H, m), 6.41 (1H, d), 6.60 (1H, s), 6.98 (1H, d); MS m/z (ES) 151 (M-H").

PREPARATION 8

5-{Aminosulfonyl}-2-[3-methvi-4-{methylsulfanyliphenoxy}-N-methylbenzamide
O

OQS#O
HaN/ NHMe

Me
Me

25  The fluoroamide of Preparation 1 (732 mg, 3.15 mmol) was treated with 4-(methyithio)-
m-cresol (commércial!y available) (535 mg, 3.47 mmol} and potassium carbonate (457
mg, 3.31 mmol) in DMF {10 mL). The mixture was heated at 100 °C for 5 hours. The
solvent was removed by evaporation under reduced pressure and the residue was
freated with 2M HCI (10 mL). The resulting suspension was exiracted several times with

30 dichloromethane. The combined dichloromethane layers contained a suspension and



-C(=O NHWe, R4 is hydrogen and R6 is -SO2NH2, shown in Table 17 were{ 3 JuL 2004

pr epar ed ding to Preparation 8 using the sul fonam
Pr epar atlo\&gfgg%ggthe phenol indicated. (Va) z Table 17 R s

Preparati onPrecursordata phenol Y 9Synth88H (d6-DVSO 400 MHz) 2.80 (3H,
d), 3.20 (2H, Common.t), 3,40 (2H, t), 6.90 (1H, m, 7.05 (1H, s), 7.25

1991, 21 , (lwkte dbaporatddtd 4 sbiid iesidué.. B redidbik wal tritralddl With &thes(5 mL) and the
959- 96458 30 (1 H, brfq} Ms mz (TS+) 365 éM—H 10Prep 554 CD3CD 400 MHz)
2.92 (3H, s)Temaining solid way waahaﬁlw'mz eﬁ53><1 ndoi%glv@ao@ﬁrww soid §70% g,

fld), 7.18 d 1 T
11P2ep 3SH ECDs g X%%%%%z? gméls?gﬂ(b%a?(ﬁgl 5 97(3?*)1514%0%‘@ aﬁ(sg%wﬁ%l 7(M4+)
E%/"'T) d), 7.Q%9, @l )3 pH,,s), 778%(’(}'1@ bBﬁX%%&ggﬁw UJ;'H dg)&g'éw(s?)hgfcﬁ ?Egg)l;gﬁ)(llH
S re -~ , S), . , S), . A
7.09 (1|JE)"S ﬁ&%ﬁ&ﬁ‘%)%ﬁw Q(1H d, 7.92 (1 H d), 828 (1 H,
s) MG mz (ES+) 387 (M#) 1 3 J Ul 2004 WD 02/18333 70 Preparation 13 14
15 16 17 18 .
PREPARATIONS 9-18

Compounds of formula Va, i.e. compounds of general formula V where T is
-C(=O)NHMe, R* is hydrogen and R® is -SO,NH,, shown in Table 17 were prepared

10  according to Preparation 8 using the sulfonamide of Preparation 1 and the phenol
indicated.

{va)
Table 17
Preparation | Precursor data
phenol
Y
z
9 Synth. 3y (de-DMS0,400 MHz) 2.80 (3H, d), 3.20 (2H,
1 Commur. @ t), 3,40 (2H, 1), 6.90 (1H, m), 7.05 (1H, s}, 7.25
1991, 21, (1H, d), 7.35 (1H, s), 7.80 (1H, m), 8.10 (1H, s),
959-964 s 8.30 (1H, brs); MS m/z (TS") 365 (MH")
10 Prep 5 8y, (CD,OD, 400 MHz) 2.82 (3H, ), 3.17 (2H,
m), 4.41 (2H, m), 6.60-6.70 (2H, m), 6.97 (1H,
o d), 7.18 (1H, d), 7.90 (1H, d), 8.31 (1H, 5); MS
s._J | miz (7S%) 381 (MHY)
11 Prep 3 8y (CD,0D, 400 MHz) 2.43 (3H, s), 2.97 (1H, s},
6.89 (2H, m), 7.00 (1H, d), 7.38 (1H, br), 7.88
(1H, brd), 8.23 (1H, s); MS m/z (ES") 371 (MH"}
SMe
12 Prep 2 8, (CD;OD, 400 MHz) 2.85 (3H, s), 2.99 (3H, s),
6.99 (1R, d), 7.09 (1H, d), 7.22 (1H, s), 7.37
o (1H, d), 7.92 (1H, d), 8.28 (1H, s); MS m/z (ES")
Me 387 (MH")




Precursor henol Prep 4 Prep 6 Conmercial Tetrahedron 1982; 38, 2721 u
Synt hesi s I5)982, 475 Ilgrep 101 Prep 7 data PCT/1BO /01521 8H ( CD3CD, 4§

MHz) 2.87 MOPIO2/mE383, 3.13 (2H, brs), 4.37 (2H, brs), 6.73 (ﬂcﬁno%ﬁh 6. 82
(3H, m, 7.82 (1 H s), 828 (1 H brs); %rﬂz(E&) 381 (MH)

(d6- DMSO, 400 M—lz) 2.79 (3H, s), 4.98 (4H "~brs), 6.92 (1 H, d) 7. 04 (1 H,

d), 7.09 (1 7 37 (3H —t 79 (1 H m, 8 10 (1 H s), 8.30 (1 H,

s); MB mz f’éiﬁ?éréﬁ‘y‘ ﬁ@‘?“%@q ( CD3 400atz) 2.08 (2H, m, 2.90 (7H m,
6.84 (2H, m)|, 6.97 (1]RheRgl 7 2 H |d), 7.81 (1 H d), 831 (1H s);
M5 mz (TS+) 347 (MH) Product i thout purification SH (CD3CD, 400

MHz) 2.88 (3 20 (4H,  s), 1 H d), 6.97 (1 H, d) 7.01 (1 H,

s), 4
, 7.30 (1|A3 d), 7.8PréndH, d 8, (CDFOD, 408 NIRZ) £ 87 (5907 &
a ( ) 2 2bks), 4By (@H‘E}s)( a3 b:%)(%
(n'bH? 88)(1H /) 3gg§3(m Eg

(DVBO-d6, 400 M) 2.18 (3H d)]
d), 8.10 (1[H s), 8.6 (1 H bf, &)J Msagi¢ He)Es-

dd), 6.90 (1 H d), 7.02 (1H,

14 Prep 6 bp (ds-DMSO, 400 MHz) 2.78 (3H, s), 4.98 (4H,
brs), 6.92 (1H, d), 7.04 (1H, d), 7.08 (1H, s),
7.37 (3H, m), 7.79 (1H, m}, 8.10 (1H, s), 8.30
(1H, s), MS m/z (TS") 349 (MH")
15 Commercial &y (CD,0D, 400 MHz) 2.08 (2H, m), 2.90 (7H,
m), 6.84 (2H, m}, 8.97 (1H, s), 7.23 (1H, d},
7.81 (1H, d), 8.31 (1H, s); MS m/z (TS*) 347
(MH")
16 Tetrahedron Product used without purification
1682, 38,
2721 &
Synthesis
1982, 475
17 ) Prep 101 & (CD,0D, 400 MHz) 2.88 (3H, s), 4.20 (4H, s),
8.89 (1H, d), 6.97 (1H, d), 7.01 (1H, s), 7.30
(1H, d), 7.84 (1H, d), 8.28 (1H, s); MS m/z (TS*)
382 (MNHY
18 Prep 7 8, (DMSO-d, 400 MHz) 2.78 (3H, d), 3.23 (ZH,

m), 3.40 (2H, m), 6.75 (1H, dd), 6.90 (1H, d),
7.02 (1H, s), 7.27 (1H, d), 7.34 (1H, d), 7.80
(1H, d), 8.10 (1H, s), 8.26 (1H, br, d); MS m/z
(ES’) 363 (M-H")

PREPARATION 19
5-Bromo—2-(2,3—dihvdr0-1-benzothien-s-vloxv}benzaldehvde

]

5
5 A mixture of 5-bromo-2-flucrobenzaldehyde (1.08 g, 5.32 mmol), 5-hydroxy-2,3-
dihydrobenzothiophene (prepared as described in Synth. Commun. 1991, 21, 959-964)
(808 mg, 5.31 mmol) and K,CO, (1.47 g, 10.6 mmol} in DMF (5 mL) was heated at 90°C
for 16 h. After cooling to room temperature the mixture was partitioned between water
(50 mL) and ether (50 mL), the aqueous layer being extracted with ether (50 mL). The
10  combined organic extracts were washed with water (50 mL), dried (MgSO,) and
evaporated. The residue was purified by column chromatography [SiO,; 9:1



PREPARATI ON 19  5- Bronp- 2- (2, 3-di hvdro-1 - benzot hi en- 5- yl oxy) benzal dery3igyBrps
5 A m xture of 5-brono-2-fluorobenzal dehyde (1.08 g, 5.32 mol),

5- hydr oxy s 82/136hydr obenzot hi ophene (prepared as descri beddmseyofsh
Commun. 1991, 21, 959-964) (808 ng, 5.31 _/qm)l) and K2C03 (1.47 g, 10.6
mmol) in DV (5 nL) was heated at 90C for’ 16 h. After coollng to room
terrperature he&g%é%} s partitioned between water U(%S and et her
(50 i), thelPe§ 10A0)k thepdriveatad with athad, Rigive tBe RERAYSH B! ho %hés apale
conbi ned or g@éﬂlo@v %hr&Cé@Gﬁf4®0W@Hﬂeﬂ28\ﬂ(im talarhol gk, (ﬂﬂlfae? sﬁgﬁ@ and
evapor ated. The residue. was purif col umm chr ot ogra h

sle 1 3 JUL @@@41mnzxmsmdpcmoamﬁmmmm) (1pe4$t(ahb/sEt QAc)], then
triturated with ether, to give the product (1.1 g, 62% as a pale yel | ow
solid; SH (CDCl 36 400 MHz) 3.28 (2H, t), 3.41 (2H, t), 6.78 (1 H d), 6.84
(1 H d),5 6Cepolintt osgeneral26in{ula Hshewn u*?TﬂeG&vddre ﬁlbepaEecDébobﬂdnﬂn_l; toS)
10.43 (1 H, %% 5 ConPounds of %gneral formula |l shown in Table

prepar ed accbfeRaRa!1° by 5asiing thephegoljpdicaigd with ¢he ??@“ﬁﬁ%ﬁﬂ”c’formf‘%%{?%%th
the required|Zmbklaisel e ahee fyeon p?dﬁd&?ﬁer%ﬁﬁ@&stﬂﬁkgfﬁw& L&ARCdiIRDy in
product after aqueous work-up was used directly in subsequent steps

wi t hout f urt RepseSiyent steps without frtives pueficeiomr epar at i onPr ecur sor R R5dat a
Phenol Y -2 20Prep 3HBr3H (CDClI 3, 300 MHz) 2.48 (3H, s), 6.81 (3H m, 7.37
(1 H t), 7.64 F(1H, d), 8.06 (1 H, s) 9*021H s); SMeMs mz (TS4) 358,
360 (MNH4+) 21Prep 5HBr8H (CDClI 3, 400 M=) 3,13 (2H, m), 4.42 (2H, m), 6.55

(11H, s), 6.59 a(1lH, d), 6.81 (1H d)R7.04 {1H d), sJ7.59 (1 H, d), 8.01
(1H, s), 10.40 (1 H s)

(n
10

Table 18

Preparation | Precursor R* R®
Phenol

data

gl

8, (CDCH,, 300 MHz) 2.48 (3H, s),
6.81 (3H, m), 7.37 (1H, 1), 7.64
(14, d), 8.06 (1H, s}, 10.39 {1H, s);
MS mi/z (TS*) 358, 360 (MNH,")
B (CDClg, 400 MHz) 3.13 (2H, mj},
4.42 (2H, m), 6.55 (1H, s), 6.58
(1H, d), 6.81 (1H, d), 7.04 (1H, d),
7.59 (1H, d), 8.01 (1H, s), 10.40
(1H, s)

3,4 (CDCl,, 400 MHz) 2.43 (3H, s),
6.78 (1H, d), 6.94 (1H, d), 7.08

o | (1H, s), 7.19 (1H, d), 7.59 (1H, d),
8.00 (1H, s)

6., (CDCl,, 300 MHZz) 2.35 (3H, s),
2.49 (3H, s), 6.78 (1H, d), 6.80

me | (2H, s), 7.22 (1H, d), 7.59 (1H, d),
8.05 (1H, s), 10.45 (1H, s); MS m/z
(TS*) 3586, 354 (MNH,")

8y (CDCH;, 300 MHz) 2.35 (3H, s),
2.45 (3H, s), 3.87 (3H, s}, 6.82

we | (1H, d), 6.83 (1H, s), 6.92 (1H, d),
7.13 (1H, dd), 7.19 (1H, d}, 7.40
(1H, d), 10.40 (1H, s); M5 m/z
(TS") 389 (MH")

20 Prep 3 H Br

il

21 Prep b H Br

{a]

e

C

22 Prep 2 H Br

23 commercial H Br

24 commercial H MeO




22Prep 2HBr84 (CDCI3, 400 Miz) 2.43 (3H, s), 6.78 (1 H d), 6.94 (1 Hy M)
7.08 ci(1 H s)., 7.19 (L H d), 7.59 (1 H,d), 8Ve8.00 (1 H,
23commrcié‘f‘i&i’%ﬁﬁ3{CDC| 3, 300 MHz) 2.35 (3H, s), 2.49 (3H s‘3°,s’)”é‘.“‘i’§‘581 H,
d), 6.90 Me(2H, s), 7.22 (L H, d), 7.59 (1 #p d), SMe8.05 (1 H, s), 10.45
(1 H s); MBmz (TS4) 356, 354 (NNI—!4})\24orciaI HVveO6H (CDCI 3, 300 MHz)

2.35 (3H, s) 7&5;3&' “tr?—dj—w(’i—ﬁ'ﬁ—i
6.92 (1 H d), 7.13 (1 f H d), 10.40 (1 H,
MSmz (TS ) 389 ( Precursor R4R5 Phenol

s); )

25commer ci al HF 26commerci al HH J. - 1952, HH 4985-4993 28|
_/14’2 Qnr\orrvmr cial !—II—! Qu_nf !1
Oy (CDCE, 300 MHzZ) 7.02 (TR, dd),

ya M

Precursor® ! [

meﬁgﬁ 7)1
02418333 Prej

Chem

-

comrercial H « re—HH-Bt
commercia

7.21 (1H, s), 7.30 (1H, m), 7.40
(1H, m), 7.54 (1H, d), 7.66 (1H,
dd), 8.01 (1H, d), 8.18 (1H, d),
8.88 (1H, d), 10.43 (1H, s); MS m/z
(ES*) 268 (MH")

26

cormmercial

5, (CDCl,, 400 MHz) 6.97 (1H, d),
7.21-7.27 (2H, m), 7.38 (1H, dd),
7.49-7.58 (2H, m), 7.92-8.01 (2H,
m), 8.11 (1H, d), 8.83 (1H, d),
10.50 (1H, s); MS m/z (ES*) 272
(MNa*), (ES") 248 (M-H")

27

J. Chem.
Soc. 1952,
4985-4993

NVN

5, (CDCl,, 300 MHz) 7.08 (1H, d)
7.36 (2H, m), 7.65 (1H, m), 7.79
(1H, dd), 8.01 (1H, d), 8.13 (1H, d),
9.29 (1H, d), 10.45 (1H, s); MS m/z
(TS 251 (MH")

28

commerciat

=z

oy (CDCl,, 400 MHz) 7.08 (1H, d),
7.28 (1H, m), 7.35 (1H, m), 7.40
(tH, m), 7.50 (1H, br), 7.59 (1H,
m), 7.86 (1H, dd), 7.99 (1H,. dt),
8.15 (1H, d), 8.86 (1H, m), 10.46
(1H, s); MS m/z 250 (MH*)

29

Chem.
Pharm.
Bull., 1978,
26, 1443

5y (CDCl,, 400 MHz) 6.91 (1H, d),
7.25 (2H, m), 7.55 (2H, m), 7.96
(1H, m), 8.12 (1H, d), 8.95 (1H, s),
10.5 (1H, s); MS m/z 256 (MH")

30

commercial

84 (CDCI;, 300 MHz) 2.35 (3H, s),
3.44 (3H, s}, 6.87 (3H, m), 7.17
(2H, m), 7.50 (1H, t), 7.92 (1H, dd}
10.52 (1H, s); MS m/z (TS") 25%
(MH")

31

Synth.
Commun.
1991, 21,
959-964

n (CDCl, 400 MHz) 3.26 (2H, 1),
3.39 (2H, m), 6.85 (2H, 1), 6.92
(1H, s), 7.18 (2H, m), 7.48 (1H, 1),
7.92 (1H, d), 10.51 (1H, s); MS m/z
(TS*) 257 (MH")

32

commercial

Br

2.

SMe

&, (CDCl,, 400 MHz) 2.36 (3H, s),
2.44 (3H, s), 6.88 (2H, m), 6.96
(1H, s), 7.18-7.25 (2H, obs), 7.77
(1H, d), 10.43 (1H, s)

33

Prep 7

Br

o s

8 (CDCI,, 400 MHz) 3.27 (2H, m),
3.42 (2H, m), 6.67 (1H, d), 6.80
(1H, d), 6.90 (1H, s), 71.6 (1H, d),
7.58 (1H, d), 8.01 (1H, s), 10.41
(1H, 8); MS m/z (TS") 354 (MNH,")




31Commun. HH 1991, 21, 959-964 32conmmercial BrH 33j Prep 71 H 'Br | 3 33104
2006 PCT/1BOLl/ 41521 72 z data SH (CDA 3, 300 MHz) 7.02 (1 H, dd), 7.21
(1H, s), 7¥00¢14333 M, 7.40 (1 H m, 7.54 (1 H d), 7.66 (FPcHasoioied),

8.01 (1H, d), 8.18 (1H, d), 8.88 (1H, d),_10.43 (1H s); Msmz (ES) 268
(MH;) SH (CDClI 3, 400 MHz) 6.97 (1 H, d), > 21-7.27 (2H, m, 7.38 (1 H,
dd), 7.49-7.58 (2H my, 7.92-8 01 (2H__ m, 8. .11 (1 H d), 883 (1 H d)
10.50 (1 H, |dIrepamstion z Fremirsor272 RYWNR) | | (BS") pdatai M H ) SH (CDC13, 300
MHz) 7.08 (1H, d) 7.36Rmempl m, |7.6% (1 H 79 (1 H dd), 8.01 (1 H,
d, 813 (14H d), NON 9.29 (1 H, d), 10.4 v s); Msmz (TS) 251
(MH) SMe SH (CDCI 3, 400 MHz) 7.09 (1H, d}, 8 (1 H m, 7.35 (1 H m,
7.40 (1H, m34°7.50 (]kdpmiiercial7 |58 (1N 1), 55, SO, 300 Q9Iz{ 816.(11d] )
8.15 (1H, d)}, 8.86 (1K, m, 10.46 d), 6.43 (1H, d), 7.49 (1H, d), 7.65-
7.71 (2H, m), 7.88 (1H, d), 8.07

N (1R, d), 8.17 (1H, s}, 8.73 (1H, d),
8.89 (1H, s); MS m/z (ES-) 273 (M-
H), (ES*} 275 (MH")

? - 4-Fluoro-3-formylbenzonitrile was synthesised according to Synth. Commun. 1997,
27(7), 1198 and J. Org. Chem. 1961, 26, 2522.

ool T~

z 7.
L7

The product from Preparation 30 was also prepared as follows.

Potassium carbonate (334.1 g 2.42 mol) and 4-(methylthio)-m-cresol (273.4 g, 1.77
mol) were added successively to DMF (2 L). 2-Fluorobenzaldehyde (200 g, 1.61 mol)
was then added to the slurry and the mixture heated in the range 100-110 °C. After 48 h
the reaction mixture was allowed to cool to room temperature and water (1.2 L) added.

10 The solution was cooled to below 10 °C and the pH adjusted to 5 with concentrated HCI
(0.37 L), keeping the temperature below 10 °C. Water (0.15 L) and dichloromethane
(0.9 L) were added and the mixture stirred. The layers were separated and the organic
layer was washed with water (4 x 0.75 L). The solvent was distilled to azeotropically
remove the water. Fresh dichloromethane was added as required. The dry

15  dichloromethane solution was then concentrated in vacuo to give the crude product as
an oil {422 g, 100%).

Compounds of formula IX shown in Table 19 were prepared according to Preparation

19, using either 2-chioro-5-nitrobenzatdehyde or 2-chloro-5-nitrobenzonitrile with the
20  phenol indicated. For these reactions a shorter reaction time (ca. 2-3 h) was usually

sufficient to achieve good conversion. in most cases the crude reaction product after

aqueous work-up was used directly in subsequent steps without further purification.

O,N \©:w
O

(%)



1H s); VB mz 250 (M#) 8H (CDCI3, 400 Mz) 6.91 (1H d), 7.25 (2H3 Ju.200
(7.5 ()2H, Mwo ,9@,33E1 H? M, 8.12 (1 H d), 8.95 (1H s), 10.5 (1 H s);
MBS nz 256 (I\/H‘f 8H (CDCI 3, 300 MHz) 2.35 (3H, s), 3.44 (3H PEVBIGOER1(3H,
m, 7.17 (2H, m, 7.50 (1 H, t), 7.92 (1 Hyadd) 10.52 (1 H, s); MS nmz
(TS') 259 (MH) 8H (CDCI3, 400 MHz) 3.26 (2H, t), 3.39 (2H, m, 6.85 (2H,
t), 6.92 (1 H s), 7.18 (2H ), 7.48 (1gaak}h)z,9 7.92 (1H, d), 10.51 (1H,
s); MBS mz (IS)-257Z (MH) SH (CDCI3, 40 W2 36 (3H s), 2.44 (3H,

s), 6.88 (2H,| Ffrargtion | Rracusors) | "W18{7.R5 (2fda@bs), 7. 77 (T H )
10.43 (1 H §) t 18H (¢DCI 3r 400 |MHz) 3.2% (2H] m), 3.42 (2H, n), 6.67 (1

H d), 6.80 (1 H d), 6.90 (1 H, |s), 7:&. H] d), 7.58 (1H d), 8.01

(1H,'s), 10.41 (IH,_s): M5 mz (TS+) 354 (MNHE+) 1 3 JUL 2004 WO 02/ 18333

73 PCT/ | BO1f (0 B5S21 Pr epd@rep BonPr eClg=RoT RARSUaT a5 PIRRSE a0 v SIS
34acommer ci all HONSK (DI\/§50d6, 300 (M) 6.26 (1 Hg'ddfe of ’m%%{,ﬁ( 1m78.§5% (1
H d), 7.65-|q7.71 (2H| n), 7.88|(1 H, 8. 07, '1d) 55 Y1H %) , :
8.73 (1 H dJ, .

36 Prep 5 }j’\ 8 (CDCl;, 400 MHz) 3.14 (2H, d), 4.43
H (2H, d}, 6.62 (2H, m), 6.92 (1H, dj,

7.08 (1H, d), 8.27 (1H, d), 8.72 (1H, s),
g 10.51 (1H, s); MS m/z (TS*) 318 (MH")

37 1 Prep2 -C=N by (CDCl3, 300 MHz) 2.55 (3H, s), 6.94
Cl
Mo

(1H, d), 7.09 (1H, dd), 7.22 (1H, d),
7.27 (1H, d), 8.36 (1H, dd), 8.60 (1H,
d); MS m/z (TS*) 338 (MNH,")

38 Synth. - ‘/OL 5y (CDCl;, 400 MHz) 3.29 (2H, m),
Commun. H 3.42 (2H, m), 6.88 (2H, m), 6.96 (1H,
g

1991, 21, 8), 7.23 (1H, d), 8.26 (1H, d), 8.75 (1H,
968-964 s), 10.54 (1H, s)

39 commercial /S"\H dn (CDCI,, 400 MHz) 2.38 (3H, s), 2.50
(3H, s), 6.92 (1H, d), 6.99 (2H, m),
Me

7.24 (1H, d), 8.28 (1H, dd), 8.78 (1H,

d), 10.57 {1H, s)

SMa
40 commercial g &y (CDCl,, 400 MHz) 2.18 (2H, m),
;)‘H 2.85 (4H, 1), 6.90 (2H, m), 7.29 (1H, d),

8.27 (1H, d), 8.79 (1H, s), 10.59 (1H,
s); MS m/z (TS*) 301 (MNH,*)
41 Prep 4 -C=N f 8+ (CDCl,, 400 MHz) 3.18 (2H, 1), 4.44

(2H, 1), 6.76 (1H, d), 6.86 (1H, s), 6.92
s | (2H, d), 8.32 (1H, d), 8.57 (1H, s); MS
o | miz (TS 332 (MNH,"

42 commercial | -CaN & (CDCly, 400 MHz) 2.32 (3H, s), 2.47
Me
e

(3H, s), 6.87 (1H, d), 6.94 (2H, m),
7.21 (1H, d), 8.26 (1H, dd), 8.51 (1H,
d); MS m/z (TS*) 318 (MNH,")
43 Tetrahedron | -C=N 34 (CDCl,, 400 MHz) 2.31 (3H, s), 2.41
QL
Me

1982, 38, (3H, s), 6.76 (1H, dd), 6.85 (2H, m),
2721 & 7.19 (1H, d), 8.24 (1H, dd), 8.53 (1H,
Synthesis d) MS m/z (TS*) 318 (MNH,")

1982, 475




8.89 (1H, s): MBS mz (ES-) 273 (M H), (ES+) 275 (M4) a - 4-Fluoro-3 3 JUL 2004
f or nyl benzom@ 0i/18333vas synt hesi sed according to Synth. ComuRrCT/A®BNIS21
27(7), 1199 and J. Og. Chem 1961, 26, 2523 The product from Preparation
30 was al so prepared as follows. 5 Potassium carbonate (334.1 g, 2.42 nol)
and 4-(met hyl ) ol (273.4 g, 1.77 nol) were added successively to
DVF (2 Q 2-Fruttoténzardehyde (200 g, 1.61 nol) was then added to the
slurry and theesiBy ___WJBQ)rdSMOIZG(Q 3-gihdve- 1-Bergrethld)s YRy BenAfltndthdfzafbanifie
reaction mxture was allowed to cool to roomtenperature and water (1.2 L)
added. 10 The solution was cooled to bel ow 10 and the pH adjusted to 5
with concentrated HC (0.37 L), keep'?r pature below 10 C. Water
(0.15 L) and dichl oromethane (0.9 L) re added and the mixture stirred.
The | ayers were separated and the organic |myer was washed with water (4 x
0.75 Q The solvent was distilled to azeotrspically renove the water.
Fresh di chl or onet hane was added as require he dry 15 di chl oronet hane
solution was then concentrated in vacuo to give the crude product as an
oil (422 g, 100% Conpounds of fornula I X sh in TabI e 19 were prepared
according to i e
or 2-chl oro- 5 n| Eédr?%rqﬁgsrgrPg%\né}?ﬂgtskg?gé?gpgeno s@l%ﬁlgdﬁﬁgéﬁ'{(ﬂggﬁﬂ
reacti ons a slamdtksN (7&qth, Srd& mmel)(was. adkies, ﬂoyowwsbwdnuamtyatyl sichfticoaien766 ong,
achi eve good versio nost, cases the cruyde eac ion_product after
BqUeous wor k- cho YETHHE Aok Pt SBT CpeeE " 2 RS RITRBD WS cLRBrIEd by

purification. th@ZBlE?ﬂow\b((b 2\ HCI28 i) LTROWE! YKeA/niRiera3wEE eapdrate @nl the
Precursorw 35Prep 3-C=-N 36Prep 50 ' I-KH 37Prep_2-C=-N 38Synth. Comrun.
1991, 21, 959-aggigous layer was extracted with DCM (10 mL) The combined organic layers were

dried (MgSQ,) and evapaorated to give the product (assumed quantitative yield) as a

10  colourless oil which was used without further purification; &, (CDCI,, 400 MHz) 1.56 (9H,
s), 2.82-2.98 (3H, brd), 3.23 (2H, 1), 3.40 (2H, 1), 4.44 (2H, brd), 6.71 (2H, d), 6.79 (1H,
s), 7.12 (1H, d), 7.29 (1H, d), 7.39 (1H, s}.

Compounds of formula X shown in Table.20 were prepared according to Preparation 44

15  starting from the precursors indicated.

0N

Table 20
Preparation | Precursor 1 data |
Y
z
45 Example &y, (CDCl,, 400 MHz) 1.41 (9H, brs), 2.81 (3H, m),
38 3.07 (2H, m), 4.36 (4H, m), 6.38 (1H, s), 6.43
(1H, d), .71 (1H, d), 6.92 (1H, d), 7.26 (1H, d),
s\j 7.34 (1H, s); MS m/z (ES™) 468 (MH*")




39comerci al 0 40commerci al H 41Prep 4-C =N 42comerci al - C=-N U%ZI_IEM
43Tetrahedé§;§-$-8N 1982, 38, 2721 & Synthesis 1982, 475 P A@Q L‘“éo

74 Table 1348F8%3 7 a sMe 5,a (CDC13, 400 MHz) 2.48 (3H, s 8

(3H, ), 7.28 (1 H t), 8.30 (1H d), 8.5%g 1H s) SH (CDCl 3, 400 M)
3.14 (2H, d), 4.43 (2H d), 6.62 (2H m, 6.92 (1 H d), 7,08 (1 H d),

8.27 (1 H, dy 10351 \ Sy — e z—FS+—318{ )y —SH
(CDCl 3, 300 lvHrf'? ?ﬁgg ﬁca"s)m ‘E’ta 7.09 (1 H dd), 7.22 (1 H,
dy, 7.27 (4 H d), 8.36 (1 H, d 0 (LH d):; MSmz (TS+) 338
(MNHA+) SH (|cDCI 31 400 MHz) 3. 209 2Hf ., 342 (2H m, 6.88 (2H m, 6 96
(1 H s), 7R3 (tH i —8.- 261 7H 75C s). 10 54 (1H d 5H
0

d
CDC13, 400 M%) 2.38 |(Bxgmple " b’ ( YA481CH, 8). @A BH sy
(7.24 (1 H d, 23. 28 (1(?1%? ddlf, 3 g #82 H, bIé)!‘;f(;g@HHbfdé 673(“5 d), B)EQJ

o 1 (1H, &,6.93 (1H. s) 7.04 (1H, ), 7.32 (1H, Q)

SMe 7.39 (1 H s), MS m/z (TS*) 474 (MH")

(D

~

47 Example & (CDCl;, 300 MHz) 1.46 {(9H, brs), 2.46 (3H, s),
37 2.89 (3H, brs), 4.41 (2H, brs), 6.68 (2H, m), 6.82
F (1H, d}, 7.27 (1H, obs), 7.40 (1H, d), 7.43 (1H, s);
She MS m/z (TS") 458 (MH")
48 Example & (CDCl;, 300 MHz) 1.45 (9H, br) 2.38 (3H, s),
44 2.44 (3H, s), 2.90 (3H, br), 4.47 (2H, br), 6.70-

we | 6.81 (3H, m) 7.20 (1H, d), 7.24-7.58 (2H, m)

SMe

PREPARATION 49
tert-Butyl 5-cyano-2-[3-fluoro-4-{imethylsulfanyliphenoxylbenzyl-(methylicarbamate

5  The title compound was prepared from the bromide of Preparation 47 by the method of
Example 78 ;5 (CDCl;, 300 MHz) 1.48 (9H, brs), 2.50 (3H, s), 2.93 (3H, brs), 4.55 (2H,
brs), .79 (2H, m), 6.88 (1H, d), 7.35 (1H, 1), 7.53 (1H, d), 7.59 (1H, s); MS m/z (TS")
403 (MH™).

10 PREPARATION 50
Methyl 3-{l(terf-butoxycarbonyl{methyliaminojmethyi}-4-(2. 3-dihydro-1-benzothien-5-

vioxylbenzoate

O

X
Me( III CtBu
Me

3]

A mixture of the bromide of Preparation 44 (1.22 g, 2.7 mmol), Et;N (1.13 mL, 8.11
15  mmol) and dichlorobis{triphenylphosphine)palladium (If) (190 mg, 0.27 mmol) in MeOH



SH (CDC13, 400 MHz) 2.18 (2H, m), 2.95 (4H, t), 6.90 (2H, m, 7.29 (X ji. 2004
d), 8.27 8.79 (1 H s), 10.59 (1 H, Y

(?\/NH4+) SH(‘%gg%ﬂl% 400 lng) 3. 12)(2H, t),(4. 44 ?)ZH t), E%STZ'?H]?%) 6. 86
(1H, s), 6.92 (2H, d), 8.32 (1H, d), 8.577¢1H, s); M8 mz (TS) 332
(MNH4 ) SH (CDC13i 400 MHz) 2.32 (3H, a), 2.47 (3H s), 6.87 (1 H d),

6.94 (2H m, 147m2)1wéélh’eatdﬂat80255ur(déH1odé%n frﬁss@ie 61D fordﬁShl\ﬁ)dl‘;fs?s t(yﬁ%f) 318
( MNH4+) SH (CDCI3 400 MHz) 2.31 s)

6.85 (2H, m,ndipatey the r%ctlay wag np cqnmolpze H furtgesgor‘oqn o cat@lyst S (%9 v (ZTS-
318 (IMNH4+ T, 44
tert ( But ylI ) SWé)?r On()vlré‘s?%e@arﬁitﬁ 211? iute ﬁggg%?tﬁﬁ{ni%@?ur/d%nt Pgﬁ%%ﬁ%% Af%
car bamat e Thefongdrodhé onikitee was dlluwd E)thﬁtﬂ)ﬁc &0 L) g f'gter@i througbid padadt silica

I d 1 d N £,750 5.38 | owed
by i - ter 15 buag) RGPl PR ETRAC e v wad o R ke BT o B R ean s B
t enper at ur e f partifdhed betivben Eesd (%nnmpawcﬂwenoh‘eﬂzréwf wiiteessaiNH, (3D mDf, TBe2M

HC (20 nmL). The wel | shaken m xtur ) and the aqueous | ayer
was extract edawwsmrm %?Cteq'%ﬁc%ﬁg‘%%ﬁ &Ff@ Jomhined glgpric %Pfse‘ﬁe"e

S d t d
& 20 0bl oL | e . Py TRt ?ﬁ‘?iﬂﬁ"@?d’“ﬁ”ﬁ. FoaePhy IO ol

400 MHz) 1. 56(Regtane/EPAC) 93323’!1@8"0(’314 (9F9 Hp, 84%»as @Q|q:l 3:)(CDE 14409 MHIZ)ﬂ)42
4. 44 (2H,, brd 7 1 ~
450 G Mo o od B iy 5221808 sn M 0 Biali o) Bl vl o B

accordi ng to By, S e, el 7413 (115 dyt7a82 (1) df), r7096 {1 bpd)eRIGr 8. Esr)mﬁoqmwa. (x)
z Table 20

Compounds of formula XI shown in Table 21 were prepared according to Preparation 50

starting from the precursors indicated.
0 o
mo/kg\wj\o‘s
Me
o

Z
15 o

Table 21
data

Preparation | Precursor

<

51 Prep 45 8, (CDCl, 400 MHz) 1.42 (SH, s), 2.86 (2H, m),
3.07 (2H, m), 3.85 (3H, s), 4.37 (2H, m), 4.48
(2H, m), 6.48 (2H, m), 6.79 (1H, d), 8.97 (1H, d),
7.83 (1H, d), 7.95 (1H, s), MS m/z {(ES") 446
(MH")

52 Prep 46 8§, (CDCl,, 400 MHz) 1.43 (9H, brs), 2.47 (3H, s),
2.88 (3H, brd), 3.90 (3H, s), 4.51 (2H, brd), 6.81
cl (1H, d), 6.91 (1H, d), 7.06 (1H, s), 7.20 (1H, d),
7.89 (1H, d), 7.98 (1H, brd); MS m/z (TS"} 469
(MNH,")

8, (CDCl,, 300 MHz) 1.47 (9H, brs), 2.46 (3H, s),
2.91 (3H, brs), 3.94 (3H, s), 452 (2H, brs), 6.78
(2H, m), 6.91 (1H, d), 7.35 (1H, m}, 7.92 (1H, d),
8.02 (1H, brs): MS m/z {TS") 453 (MNH,") B

O

C

O

53 Prep 47

%':Q‘%




PreparationPrecursordata Y Z 45Exanpl eSH (CDCl 3i 400 MHz) 1.41 (9H, bAshL 2004
2.81 (3H, p). 383 07 (2H m, 4.36 (4H m), 6.38 (1 H s), 6 43 él H d),
6.71 (1 HY8382 (1 H d), 7.26 (1 H d), 7.34 (1H s): PETABYIMEL )" 463
(MH+) WO 02/ 18333 76 13 J UL 2004 PCT/ 0L/ 01521
PreparatlonPrecursordata Y z 46Exarrp| e5H (CDCI 3, 400 MHz) 1.48 (9H, s),

2. 41 (3H, spei,%ga%ﬁ 3k 439 (P B —6—73t+H——6-86—(+H
d), 6.93 (1| H &) (@%3’ 1) L.7. 32 H d) WO7.39 (1 H, s): MB mz
(TS') 474 (M) 47Exarrp| e8H (d 300 MHz) 1.46 (9H, brs), 2.46 (3H, s),

372.89 (3H,|brs), 4.41 (2H, bry) 76768/ (2H m, 6.82 F(1 H d), 7.27 (1 H

obs), 7.40 HH—e—f=43 -+ MNSLH-2 "FS' /“"‘Q “‘"—" 4485.?(-&:?1-@61:(._
(ODA 3i 300 Rbz) 1. 45| (O 4%r 2 8 (3H Iy 1H44§ L9/ (SFLS)bor)|
4.47 (2H, bl), 6.70- Me6.81 (34, .2%4(3% %%)29‘1(

PREPARATI ON| 49 Pert - Bltyl me | (2H, br), 6.79-6.87 (3H m) 720 (1H d) 7 86
5-cyano-213tfl uoro-4. (et hyl sul f afl ) ahelire®y BOSAAHI b)dBhin2) (E&8T)rtede(iMiNa"D
N-j< b Bu M1l 0 SMe 5 The title conpound was prepared fromthe brom de

of Preparati pﬂ#ﬁ%,b@@sgﬂ hod of

3-{[(tert-Butoxycarbonyl}(methyl}aminolmethyl}-4-(2, 3-dihydro- 1-benzothien-5-
yloxy)benzoic acid

A solution of the ester of Preparation 50 (970 mg, 2.26 mmol) in THF (20 mL) and 1M
LiOH (20 mL) was heated at reflux for 16 h. After cooling to room temperature the THF
was removed in vacuo, the residue was neutralised with sat aqg NH,Cl and the mixture
was extracted with DCM (100 mL) and then ether (100 mL). The combined organic

10  layers were dried (MgSQO,) and evaporated to give a white foam (960 mg) which was
used without further purification; &, (CDCl,, 400 MHz) 1.30 (8H, s), 2.78 (3H, brs), 3.20
(2H, brs), 3.38 (2H, 1), 4.41 (2H, m), 6.62 (2H, m), 6.78 (1H, m), 7.10 (1H, m), 7.84 (1H,
m), 7.99 (1H, m); MS m/z (ES’) 414 (M-H).

15 Compounds of formula Xl shown in Table 22 were prepared according to Preparation
55 from the precursors indicated.

(o] O
HOJ‘U\T‘JL OtBu
Me
O

xm



Exanpl e 78
brs), 4.55
d),
but ox carbo
yl oxv) benzo
nmol ) ,
di chl orobi s
WO 02/ 18333
100 psi pre

was not coni

added and t
24 h. The
of silica b
vacuo and t
m xt ure of

Et OAc (25 m

evapor at ed.
(pent ane/ Et
MHz) 1.42 1
s), 4.50 (2
d, 7.93 (1
in Table 21
precursors

455H (CDCl 3
s), 4.37 (2
7.83 (1 H,

10

15

7.59 (Mblo283333MS Mz (TS)

Et 3N (1.13 ni, 8.11 15 mmol) and

. 8H (CDCI 3r 300 MHz) 1.48 (9H, brs),
(2H,  brs), 6.79 (2H, m,

2.50 (3H, s), 2. 93 (
6.88 (1H, d), 7.35 (1H, t), gWJPme
403 (MHO) . 10 PREPARATI ON aﬁnwmbhyﬁzﬁ t ent
nl meth lamno neth | 2 3-dgg dr o-1 - benzot hi en-5-
e

ate Meo A m xture of the brom of Preparation 44 (1.22 g,
Mm% 42 (190 ng, 0.27 mol) in MeOH

2.7

(triphenyl phosphi ne) pal | adi u

Brephrati PrEddé&or PCTATBOTEERZT (14 L) was heated at 80CTjunder

ssure of (O for 18 h.~Anallysis by tlc indicated the reactijon

pl ete so al further p on of catalyst (190 ng, 0.27 nmmol) was

ne m xture was heat ed at 1OOC under 100 pSI _pressure of CO for
5‘ tre—was F’llep%‘}cu AC =g Ab@ | a pad
gel, elut

ne residue vvas par %

hat er: 880 NH3 (50 nf é§ h

) and the| conbi ned

gorificat| Brepd2 co I‘&M’m &phwl-ﬂﬂm% (S4t, brs), 2.49

DAC)] gavejthe prod 0(3iy s), 2492) (385 bed), BV (218Hr@)CBEZ31 (400

D (9H, s),}2.90 (3H yo | @HR2), 6284 (1H), ) F.88(1(H818), 131 (134,84 (3H,

A, brd), 6} 74 (2H, | d)we. 6. Bed) ¢ (18)4), 30143{1H1b+d)dm5n7/zfézs§1H,

H, brd); MS mz (E B*) 430 4 ggau}y)Cbnpounds of formula Xl |shown
WET € Pr EPPERRY cordnng t e

indicated.; 0 15 Tab ﬁ Pr é)i’l r|_p g |.q1 Y‘s) >LPr ep
400 MHz) | 1.42 (9H 2 ;% {ﬁ %g (|13H,

[t 8 or %) Leouph Eo g el

PREPARATION 59
tert-Butyl 5-{faminocarbonyl)-2-(2.3-dihydro-1-henzothien-5-yloxyibenzyl-

0 0
H’NJ\@\?J\ o'y
Me
Y]

s
Et:N {267 pl., 1.92 mmotl), HOBt.H,O (129 mg, 0.84 mmol) and WSCDI (191 mg, 1.0

mmol) were added to a solution of the acid of Preparation 55 (318 mg, 0.77 mmol) in

{methylcarbamate

DCM (10 mL) and the mixture was stirred for 1 h before the addition of a saturated
solution of NH, in THF (2 mL). After stirring for a further 16 h the reaction was diluted
with water (50 mL), 0.2M HCI (20 mL) and DCM (25 mL). The organic layer was
separated and the aqueous layer was extracted with DCM (25 mL). The combined
organic layers were dried (MgSO,) and evaporated to give a white foam (assumed
guantitative yield) which was used without further purification; &, (CDCl,, 400 MHz) 1.44
(9H, s), 2.91 (3H, br), 3.27 (2H, t), 3.40 (2H, t), 4.54 (2H, br), 6.75-6.88 (3H, m), 7.18
(1H, d}, 7.68 (1H, d), 7.74 (1H, s).

Compounds of formula Xlll shown in Table 23 were prepared according fo Preparation

59 from the precursors indicated.



(MH) 52Pre 465H§3 13, 400 MHz) 1.43 (9H, brs), 2.47. (3H, P'q) W 200¢
brd), 3.90 4.51 (2H, brd), 6.81 C (1 H d), 6.91 (1 Tf'&91’°1?2b6 (1
H s), 7.20 (1 H d) sons7.89 (1 H d), 7.8 (1 H brd); MS mz (TS+) 469
(M\H4+) 53Prep 478H (CDCl 3, 300 MHz) 1.47 (9H, brs), 2.46 (3H, s), V2.91
(3H, brs), 3.94 (3H, s), 4.52 (2H, brs), 6.78 VE2H, m, 6.91 (1 H d), 7.35
(1 H m, 7.92 (1 H d), saw8.02 (1 Hs brs); I\/B mz (TS+) 453 (M\H, +) 1 3 J
UL 2006 WO 02/18333 78 PCT/IBA /01 tT@®Precursordata QY z
54Prep 48SH (CDCl 3i 300 MHz) 1.44 (9H, 3/42 (3H, s), 2.47 (3H, s), 2.94
(3H, br), 3.90 (3H, s), 4.73 ne(2H, br), 6.79-6.87 (3H, m, 7.20 (1 Hd),
7.86 snne(1H,d), 8.00 (1H, br); Ms mz (ES 54 (MNa') PREPARATI ON 55

3-f[ (tent-Butoxycarbonyl) (nmethyl)amn

| met hyl ) -4-(2, 3-di hydro-1-benzot hi en-5- vyl ob nzdic acid HO 5 A solution of
the ester of Preparation 50 (970 ng, 2.26 m®l) in THE (20 nL) and 1 M
LiOH (20 nL) was heated at reflux for 160" After cooling to room
tenperature the THE was renoved in vacuo, the residue was neutralised with
sat ag NH4Cl and the m xture was extracted with DCM (100 nml-) and then

ether (100 ni). The conbined organic 10 | aglle@3were dried (MySH) and
evaporated t A S——S-e8—wHheut—urther
purificationy 2 ?(SH, brs), 3.20 (2H,
brs), 3.38 (2H, t), 4.41 (2H, b. 78 (1H, m), 7.10 (1H, m
7.84 (1H, rn), 7.99 (1 H m; M H). 15 Conpounds of
formula XlI| shown in Table 22 were nrpnmpdzarrord'um to Preparation

60 Prep 55 e 8, (CDCI,, 400 MHz) 1.43 (9H, s),
J\\ 2.83-3.00 (6H, m), 3.24 (2H, 1),
S

3.39 (2H, 1), 4.51 (2H, brs), 6.70-
6.85 (3H, m), 7.15 (1H, d), 7.62
(1H, d), 7.68 (1H, s)

61 Prep 55 e Sn (CDCly, 400 MHz) 1.46 (9H, s),
P 2.89 (3H, br), 3.24 (2H, 1), 3.37-
S

3.43 (5H, m), 3.56 (2H, 1), 3.63
(2H, m), 4.54 (2H, br), 6.46 (1H,
br), 6.75-6.86 (3H, m), 7.16 (1H,
d), 7.62 (1H, d), 7.69 (1H, s)

OMe

62 Prep 68 j\ 8y (ds-DMSO, 400 MHz) 1.29 (9H,
HN br), 2.40 (3H, s), 2.75 (3H, s),
. | 4.39(2H, s), 6.78 (1H, d), 6.91
Sme (2H, m), 7.23 (1H, br), 7.36 (1H,

1), 7.78 (2H, m), 7.90 (1H, br); MS
m/z (TS?) 438 (MNH,")

63 Prep 58 ° 5, (CDCl,, 400 MHz) 1.41 (9H, s),
”“g"\ 2.40 (3H, ), 2.92 (3H, brs), 2.98
(3H, d), 4.45 (2H, brs), 6.10 (1H,
e brs), 6.67 (2H, m), 6.88 (1H, d),
7.27 (1H, obs), 7.63 (2H, m); MS
m/z (TS") 452 (MNH,")
64 Prep 58 o 8y (CDCl,, 400 MHz) 1.40 (SH, s),
WS 2.40 (3H, s), 2.81 (3H, bré), 3.35
H = | (3H, s), 3.53 (2H, m), 361 (2H,
Ome SMe m), 4.44 (2H, brs), 6.45 (1H, brs),

6.66 (2H, m), 6.87 {1H, d), 7.29
(1H, d), 7.64 (1H, d), 7.72 (1H, s);
MS m/z (TS*) 479 (MH"




55 fromthe precursors indicated. fxiqg 1 3 J UL 2004 WO 02/ 18333 79 gaml‘zw
22 PCT/1BA /01521 PreparationPrecursordata Y z 56Prep 51E (CDCl 3, 46

1.26 (9H, w0287 (3H, s), 3.02 (2H, m, 4.31 (4H, m, 6. 38CT2BY10AjJ21 06. 64
(L H d), 6.87 (1 H d), 7.68 (1 H brs), §J7.78 (1 H brs); Msmz (ES)
430 (M H+) 57Prep 528H (CDCI3 400 MHz) 1.44 (9H, brs), 2.49 (3H, s), 2.92

(3H brd) hr ) n.{1|_| "~|\ R O/] L1H- rl% 7 nQ /’II—I c\ J 21
(1H, saed), ’?.r%@a\'t“i""H Béﬁcmsé’r BRI H bldl Ve h3B(ES)) 436 (M H) 58Prlep
535,., (CDC|3, 300 MHE) 1.46 (9H, brs), (3H, s), 2.93 (3H, brs), 4.)57
(2H, brs), 6.77 (2H, 1), 6.92 (1 H d),|7~@2v(1|H t), 7.99 (1 H d), 8.008

(1H, brs): NMS_mz_(ESL) 420 (MH') PREPARATI ON 69 tert-Butyl
5- (am nocar ﬁ)@ﬁyl ) - 2- (2Peemi$hydr o- 1§- benzot Hi en- 5{ §it SOCH.A9MHz) B43 (SH,

(met hyl ) carbamat e Et 3N (267 p. LpA~1. m HOBbrsh2D4T 1319 simR.9® (384 braljo
and WSCDI (191 ng, 1.0 nmol) re added SOUIBRI (AH, bis),tehe7 @el, &), & 91
Preparationi:55 (318 ng, 0.77 mpol) in {10 by, A0S (eH,e) X U0 €1 HVas,

stirred for {1 h before¢ the addition of @ saturaf ecrzj(QHsgj qtzaanog) MmN
THE (2 nL). |After stifring for ja furthef 16 h t1gs§agg(w+yvas difuted

with water (5§ ML), O] EdfEr (F0 Moy and >8J.T‘((ZDC! rlﬁ)o%gé‘)rﬂ 5 tsﬂ-Yer Nas

separated and the aqueous [ayer ext ed Wi §, 3t'||_13

conbined organic layers were dri é&d 5 and [ ite

f oam (assungd quantifative yi¢ld) which c‘use fq BOEIM;%)?Y@

purificatiod; 6. (CDCI3, 400 M) 1.44 15 3 $ 91 6 by,

t), 3.40 (2H. t), 4.54 (2H br), 6.75-6/88 (3H /2( Vm?'%@

y (1H <)

(1K d), 7.7 77" 77 Prep 56 ¢ on (CDG]3 400 MHZ)‘I 42 (SH, s),

H:N/u\\ 2.86 (3H, m), 3.08 (2H, m), 3.97

(2H, m), 4.48 (2H, brs), 5.86-6.27
s\j (2H, brs), 6.45 (1H, s), 6.49 (1H,
d), 6.82 (1H, d), 6.96 (1H, d),
7.64 (1H, d), 7.71 (1H, s); MS m/z
(TS*) 331 (MH*-Boc)

68 Prep 56 ? 8 (COCly, 400 MHz) 1.26 (9H, s),
o 2.74 (3H, s), 3.02 (2H, m), 4.31 _

wa

(4H, m), 6.38 (2H, m), 6.64 (1H,
4 | d), 6,87 (1H, d), 7.68 (1H, brs),
7.78 (1H, brs); MS m/z (ES") 430

¥

(M-H*)

PREPARATION 89
fert-Butyl 2-]3-chlore-4-(methylsulfanyhphenoxyl-5-(hydroxymethylibenzyi-
{methylicarbamate

0

CL
Me
0
C
5 SMe

A solution of LiAIH, in THF (1M, 2 mL, 2 mmo!) was added dropwise to a solution of the
ester of Preparation 52 (452 mg, 1 mmol) in THF (10 mL) under N,. Once the reaction
was judged complete by tlc analysis, ether (10 mL) was added and the excess LiAH,
was quenched by the cautious addition of 2M NaOH. The organic layer was separated,
10  washed with brine, dried (MgSO,) and evaporated. Purification of the residue by column
chromatography [SiO,; 39:1 (DCM/MeCH)] gave the desired alcohol (200 mg, 47%) as a



Conmpounds of fornula XI'II shown in Table 23 were prepared according 1thU|bz[}[]1,
Prepar at i onwcpé/fgzean t he precursors indicated. WO 021] 8333 (¥ pdPeska4 abl

23 1 3 JUL 2004 PCT/1BO /01521 PreparationPrecursorR5data y Z 60Prep 555H
(CDCl 3, 400 MHz) 1.43 (9H, s), 9e~H2.83-3.082(6H, m, 3.24 (2H, t), 3.39
(2H, t), 4.51 (2H, brs), 6.70- s6.85 (3H, m, 7.15 (1 H, d), 7.62 (1H d),
7.68 (1H, s) GUMAYWBBSHO(CBEIGDCHOMOMAE)) 1.44@999&3) )80 Hfrr%r§92 @§|(3Hb52

? éﬁf (er;_l .6 5 83’?1?@4' %Eéf Al b %@éﬁ'ﬁw élpw (@, @8331315 ) @zeam s)dY,16

7.69 (1H, s) QﬂFl’r@)p?Ei%der@Bs W (9H, H7Nbr), 2.40 (3H, s),
2.75 (3H, s), 4.39 (2H, s) 6.78 (1H d 691 Me(2H, m), 7.23 (1H, br),
7.36 (1H, t), 7.78 (2H, m), 7.90 (1H br); NS mz (TS+) 438 (NM\H4+) 63Prep

?gﬁH ((j §3DC£11§45 . brs) 4&%@4’&!\?%0\/@3@“5 (f’mgr?)ptriﬁ?r%ﬁ)agc%ﬂgg to )frer_qnarﬂtjon

7.27 (1 H ob stazrttasfrpmhemrecmrmimuc(afai) 452 (NNH4+) 64Prep 588H (CDCL3,

400 MHz) 1.40 (9H, s),
HO/\EI\IIGJLOIBU
Me
o

L .-.J' o™

Table 24
data

Preparation | Precursor

(1H, brs), 2.39 (3H, s), 2.78 (3H, brd), 4.39

¢ | (2H, brs), 4.62 (2H, d), 6.61 (2H, 1), 6.88 (1H,

d), 7.20-7.30 (3H, m+CHCl,); MS m/z (TS").

408 (MH*)

8n (CDCl,, 300 MHZ) 1.45 (9H, 5), 2.34 (3H,

s), 2.46 (3H, s), 2.90 (3H, br), 4.49 (2H, s),
we | 4.67 (2H, ), 6.72-6.81 (2H, m), 6.85 (1H, d),

swe | 7.18 (1H, d), 7.21-7.30 (2H, obs); MS m/z

(TS*) 404 (MH")

71 Prep 54

z
70 Prep 53 : 8y (CDClI;, 400 MHz) 1.39 (SH, brs), 1.99
SMe

PREPARATION 72
tert-Butyl 3-{ [(tert-butoxycarbonyl){methyl)amino |methyl}-4-[3-methyl-4-

methylsulfanylphenoxylbenzylimethyisulfonyl)carbamate

% i
Me” N N o'Bu
‘EmO/g
Me
15 SMe

A solution of diethyl azodicarboxylate (505 uL, 3.21 mmol) in THF (5 mL) was added

dropwise to a solution of terf-buty! methylsulfonylcarbamate (synthesised according to



2.40 (3H, s), 2.81 (3H, brs), 3.35 F(3H, s), 3.53 (2H, n), 3.61 (2H, 13JULI00
OMESMeN), 4,44 (2H, 'brs), 6.45 (1 H brs), 6.66 (2H m), 6.87 (1K d), 7.29
(1 H d)), ?"%3”?’133?1 7.72 (1 H, s); Msniz (TS}) 479 (lvﬁ‘?j”E“%‘“ji]L 2004
WO 02/ 18333 81 PCT/ | B41/81521 Preparati onPB8cursorRidata Y Z 65Prep 57SF,
(CbCl 3, 400 MHz) 1.43 (9H, H, Nors), 2.47 (3H, s), 2.90 (3H, brd), cr4.52

(2H, brs), 6. ﬁErra%Hrorﬁt)etr 61984 ﬁve?é-sﬂm @55 nfy, 8B6(rhimidl), Tk alcbhdof Erephratidn
7.72 (1 H, d) 8 (1 nz (ES) 155 géMH+) 66Prep 57SH (CDCl 3,
400 MHz) 1.427 1H?2% mﬁ)molhamtrwﬁwlwspmg 803pg %3@)“"’1@)'9T¢1f é@HﬂLbﬁyt

B 767 (210 R e s Rai Oy i el Bloted il BAE AT pni e edt
1.42 (9H, s), Wllh HMN-a K8606 SH0 m).). TBe @&ahRHayenwas3v@hed witbHjring) drietl. (WRISQH,
o 98’ (1 HE o) o lpbed T eSitid slat e wlygldmp HRtorietogBpRifinde e ©
EtOAc:pentane] to give the title compound (1.406 g, 80%) as a colourless oil; §,, (CDCl,,
300 MHz) 1.45 (9H, s), 1.52 (9H, s), 2.38 (3H, s), 2.44 (3H, s), 2.83 (3H, s), 3.22 (3H, s),
4.49 (2H, s), 4.85 (2H, s), 6.74-6.83 (3H, m), 7.18-7.29 (3H, obs); MS m/z (TS") 481
(MH*-BOC).
10
PREPARATION 73
tert-Buty! 3-{[(terf-butoxycarbonyl}{methy!)aminolmethy!}-4-[3-fluoro-4-

methyisulfanyliphenoxylbenzyl{methyisulfonyl)icarbamate

P L
Me/ \N U\q‘ O'BIJ
Me
'BUOAO 0

SMe
15 The title compound was prepared from the alcohol of Preparation 70 by the method of
Preparation 72; 8, (CDCl,, 300 MHz) 1.44 (SH, s), 1.52 (9H, s), 2.44 (3H, s), 2.82 (3H,
s), 3.23 (3H, s), 4.45 (2H, s), 4.87 (2H, s), 6.61-6.70 (2H, m), 6.90 (1H, d}, 7.25-7.33
(3H, m); MS m/z (ES") 607 (MNa").

20 PREPARATION 74
tert-Butyl 4-[(dimethylamino)methyll-3-[3-methyl-4-

(methylsuifanyliphenoxylbenzylimethyisulfonvhcarbamate

'‘BuO o]
\f\./g\Nmez
o}
W N
o=% ?
Me

Me
SMe

The title compound was prepared from the alcohol of Example 58 by the method of
25  Preparation 72. The crude product was not purified by column chromatography but taken
on directly to the next step; 5, (CDCl,, 400 MHz) 1.39 (9H, s), 2.22 (6H, s), 2.28 (3H, s},



68Prep 56 SH (CDCl 3, 400 MHz) 1.26 (9H, s), J HN 2.74 (3H, s), 3.02 qgl;_qué 2004
m, 4.31 - "~N (44, m, 6.38 (2H, m, 6.64 (1 H, cued), 6:87 (1H, d), 7.68
(1H, brs), WD @8t8633 H, brs); M5 mz (ES-) 430 (M H+) PREPARAL-PNeE01521
tent-Butyl 2-L3-chloro-4Lnet hyl sul fanyl ) phenoxyl - 5- (hydr oxynet hy %enzy_l -
(et hyl )carbamate HO5 SMe A solution of L8AIH4A in THE (1 M 2 nL, 2 nmol)
was added dropwi se to a solution of the ester of Preparation 52 (452 ny, 1
mmol ) in THE 3. 5 Fhee 3hhE), Tohe &2H. Isk 4. 2 H, e e.v\aszﬂ,ud)gewgcnﬂw),ex.mgm
tic anal ysi Sd),eﬁ.h‘f(ﬂﬁ]c@ %@ﬁs%%gc:ed and the excess Li AlH4 was quenched
by the cautious addit'ioh o M . The organic | ayer was separated, 10
washed with brine, dried (MJSO4) and evaporated. Purification of the

resi due by c@Mography [SIO,; 39:1 (DCM MeOH)) gave the desired
al cohol (200 ; WO 02/18333 82 1 3 JUL 2004 PCT/1BO /01521
gunmy whis e gart-Bdtyl it BRGE InethAO- M yiduihdyiisHEnolns). . 180 (1 H brs),
2.43 (3H, s), 81 (3H, brd), 4. . brd), 4. 2H, s), 6.82 (1 H, d),
6.88 (1 H, d thylsuifonyl bervllc at@H, obs); MS mlz (ES*)
446 (WMNa'). 5 Conpounds of formula XIV shown in Table 24 were prepared
according to Preparaf®ion 69 st&dfting fromthe pogeur/sors indi catedy, HO

(XI'V) Table 24 Pr@pa‘%ﬁ QY data 2 CFa"S‘H
Ohlfle
+

Me
SMe

The title compound was prepared from the alcohol of Preparation 71 by the method of
Preparation 72 using trifluoromethanesulfonamide instead of teri-butyl

10 methylsulfonylcarbamate. The desired product was contaminated with tert-butyl 5-({{3-
{[(tert-butoxycarbonyl)(methyl)amino]methyf}-4-[3-methyl—4—
(methylsulfanyl)phenoxy]benzyl}[(triﬂuoromethyl)sul’fonyl]amino}methyl)-2-[3—methyt-4-
(methylsulfanyl)phenoxylbenzyl(methyl)carbamate and was taken on as a mixture; MS
m/z (ES) 533 (M-H"). '

18
Compounds of formula XV shown in Table 25 were prepared according to Preparation
44 using the precursors indicated.

o]

ON
z I}IJLO‘BU
Me

xXv)



70Prep 538H (CDCI 3i 400 MHz) 1.39 (9H, brs), 1.99 (1 H brs), 2.39 (§@ Lﬁhmu
2.78 (3H, brd), 4.39 (2H, brs), 4.62 (2H, d), 6.61 (2H, t), 6.88 (1H, d&

7.20-7.30 waH2a8¥3HC 3); Ms nllz (TS+) 408 (MH}) 71Prep 545Fb¢ﬁﬁﬁh@ka$oo
MHz) 1.45 (9H, s), 2.34 (3H, s), 2.46 (3H, s) 2.90 (3H, br), 4.49 (2H,

4.67 (2H, s), 6.72-6.81 (2H, m). 6.85 (1 B5 d), SMe7.18 (1 H d), %

7.21-7.30

(2H, obs);
carbon | net

h i
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L, 3.21 mol
nmet hyl sul f of
PCT/ | BOL/ 011
mol ), the &

e

1yl car bamat

LILA AL} nf

521 83 Tet

Eﬁer%l;?so v

r ahedr on

Pran t

e (synt heq

DUI tt

YA UJ !

ar hnvv] nt
Tt

aci
UI CTII_yI aZoatCat (SASFAS

II UI
%ﬁ pmnse to a solution of tent
ccording to 1 3 JUL 2004 WO 02/

094, 35, 379-380) (655 ng, 3.36
1.226. a3 04 mmol) _and

tri phenyl pho
was stirred
10% aq. K2C(
(MgS™4) 5 at
[5102; 1:4

Bhi ne (8
at OC for

8 (100 ni).
1d evapor af
Et OAc: pent

85"?@

31h then
The org
ed. The
ane] to

36 |mmol )
ted
ol a

6§I\d‘be

ive the

bl CRGH:. @98 Mi3) (aaior getamerel.-$o 4
(R B). 22 BNEH, 8D 30 (2dthtn)whdbed

y@H, was4 fadaedoria. 53 (2H, me, 681 e
W, pur 7.0BétiHDy), TETL (O, onjat
MBtrhé (TBHMARMH"L. 406 g, 80%

ut ox

amino neth 1 -4- 3- rrethTablb‘Zﬁreth Isulfan f henox ben |

e (505
- but yl
18333

ction
with
d
graphy
as a

col ourl ess ¢
s), 2.44 (34
6. 74-6.83 (
PREPARATI ON
ttert-but oxy
(rnet hyl sul f
The title cq
met hod of

3H, m,
73 tent-B

i, 2.8

7.

s),

il SH (C

DEX@mple30
i4o3H, s)
8-7.29 (
ut 13

D Nz) 1]
2 (B4

3 bs)j

5

&5(0((9111, 3eﬁ>,Man85125dmﬁ| bf) 2.98. 38
B{dH, 8), 3.20H 249 2@435{% )&550( 2H
ML & 84 [8H) mi Lot (M

(1H d), 8,04 (1H, d), 8,21 (1H br)

(3H,
S) :

'_\-

regroonyt)
anyl |) phen
pnpound wa

ERAiBle 2
Xyl benz
pr epare

f
O

D

T Tsot et
+ (|
m t

:z

)

e A

8.03 (1H, d), 8.10 (1H, s), MS m/z (TS")
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PREPARATI

ON 79

tert-Butyl methyi{2-[3-methyl-4-(methylsulfanyliphenoxy]-5-nitrobenzylicarbamate

o

Al

O'Bu

Me
SMe

N-Methvl-N-{2-13-methyi-4-(methylsulfanylyphenoxyl-5-nitrobenzyllamine and {2-[3-

m

ethyl-4-(methylsulfanyliphenox

-5-nitrophenyiimethano

L.

To a suspension of the aldehyde of Preparation 39 (21.0 g, 69.2 mmol) in EtOH (100
mL} was added 8M methylamine in EtOH (86.5 ml, 692 mmol). A solution was given and

after stirring for a short time a precipitate was observed. This was re-dissoived by the
addition of THF (100 mLl), the solution was cooled to 0°C and NaBH, (7.85 g, 208 mmol)

was then added. The reaction was allowed to warm slowly to room temperature and

stirred overnight before the solvent was removed in vacuo. The residue was taken up in
water {150 mL) and ether {150 mL), and 2M HCl was added cautiously until pH 1. The

layers were separated and the aqueous layer was washed with ether (2x100 mL). The

combined organic extracts were dried and evaporated to give {2-[3-methyl-4-

(methylsulfanyl)phenoxy}-5-nitrophenylimethanol (18.9 g, 89%) as a yellow solid; &,



Preparation 72; S,, (CDCl 3, 300 MHz) 1.44 (9H, s), 1.52 (9H, s), 2.4 3200

, 2.82 3.23 (3H, s), 4.45 (2H, s). 4.87 (2H, s), (2H,
rs'r;, 6. 90 E?ﬁ?oﬁ?ﬁ%.%-?gss (3H m: MB mz (ES) 607 (NNaS’@”%‘B' o

PREPARATI ON 74 tent Butyl 4-f(di methylam n8%neth tll-3- [3 met hy{l | - 4-
(et hyl sul fanyl ) phenoxyl benzyl (et hyl sul f onyl ) carbamate ' BuC SMe The

title compoun@Dels 400ezE?l 36 (B, @4&(3}0&9)![49@ zﬁ}(@y&ﬂ Eg@ﬂ-ﬂ&) t.be (1t d)og oof
25 P t T, was no urifie y col um

chr o:rgfgé?a:o 3"’b§} 7%@% CS 8@??@%@% 541 bt hext step: SH (CDCl 3, 400 MHz)
1.39 (9H, s),Trd &3 frofn Zbve

PCT/ | (801/ 0?521 84 Zdogg '?%fr@), C\%f %Pésn%htraﬂse% U?Iﬁg%n}é%)&%%}%%%%ﬁo }'he
6.72 (2H, n),basicapiytion was ewmectmm ethdb (2x70@.2nL() ndlithate etferddradts Wyere Risipd

EeRtE ECF'(A‘;-I ?\‘ [@q:sc?ﬁ%? Bk é’ratsetjjl tP glvelly n}%aﬂ’% N-ﬁ2 [go methyl-4-(methylisulfanyl)phenoxy]-5-

trifluoromet h‘lvﬂrt)mnz&t}amiﬂee(mﬁﬁcg r?ei%]yés) daeamyibé 0&,%80&3&%5“!&31@'(%—1‘) the
conmpound was o“;o.-u Ic f eparation 7 the method of
Preparati on 72y ‘

met hyl sul fonwhémbmmbmv|sﬂwensdmaeﬁcﬁ<@1-srrmﬂi¢ﬁtenwﬁetﬁmlam nated wi th
tert-butyl 5-

but oxycar bon % ﬁﬁ?ﬂi}{o}‘g';ﬁm%ﬂq?e(ﬂ@l”}l— AN BmmaHyas added SIOWI]Y to a solution ﬁf {2-[3- :
hyl f a
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extracts were dried (MgS0,) and evaporated to give a dark, viscous oil. This oil was
taken up in DCM (50 mL) and 8M methylamine in EtOH (200 mL, 1.6 mol) was added
15  followed by Et;N (10 mL, 71.7 mmol). After stirring for 18 h the mixture was concentrated
in vacuo to give crude amine which was used without further purification.

tert-Butyl methy{2-[3-methyl-4-(methvisulfanyl)phenoxyl-5-nitrobenzylicarbamate

The crude amine from above was dissolved in DCM (100 mL) at 0°C and Et,N (11.4 mL,
81.8 mmol) was added, followed by di-tert-buty! dicarbonate (15.0 g, 68.7 mmol). The

20  reaction was allowed to warm to room temperature and stirred for 16 h before being
concentrated /i vacuo. The residue was partitioned between EtOAc and water and the
aqueous layer was extracted with EtOAc (2 times). The combined organic layers were
dried (MgSO,) and evaporated. The residue was purified by column chromatography
(8i0,; 1% column - 3% MeOH in DCM; 2™ column EtOAc:pentane 1:3) to give the title

25  compound (14.2 g, 54%) as a yeliow oil; 3,, (CDCI,, 400 MHz) 1.44 (9H, s), 2.32 (3H, s),
2.44 (3H, s), 2.95 (3H, s), 4.56 (2H, br}, 6.75 (1H, d), 6.84 (2H, m), 7.17 (1H, d), 8.00
(1H, d), 8.18 (1H, br); MS m/z (TS") 419 (MH*).

Compounds of formula XVI shown in Table 26 were prepared according to Example 103
30 from the precursors indicated



PCT/ [ BOL/ 01521 PreparationPrecursordata Y Z 76Exanpl e8H (CDCI 3, 400 gﬁﬁm 2004
(major rotarner) 1.51 41(9H, s), 2.92 (3H, s), 3.10 (2H, m, 4.40 o(2H, hj,
4.52 (2H, wWQov®3&3 (2H, m, 6.81 sJ(1 H m, 7.03 (1 H d)pCTIBW/8531 (2H,
m; MSm z(TS+) 433(MH) 77Exanpl eSH (CDCI2%7300 MHz) 1.50 (9H, br), 2.99
40(3H, s), 3.29 (2H, m, 3.43 (2H, m, 4. (2H, br), 6.81 (2H, m, 6.91
(1H, s), 7.22 S(1 H d), 8.04 (1 H d), 8.21 (1L H, br) 78Exanpl e8H (CDC 3,
400 MHz) 1.56 (9H, s), 2.15 42(2H, m, 2.85-3. (7H, m, 4.60 (2H, brd),
6.78 (2H, m, 6.87 (1H, s), 7.12 (1HNY 30 &ghh d), 8.10 (1 H s); M
mz (TS') 399 (MH,) PREPARATION 79 tert | peth 12- 3-neth |-4- nmeth

| sul fan I henox -5-nitrobenz | carbamat 'M% N-Meth I-N 2- 3-neth

| -4-meth Isulfan | henox -5-nitrobenz | am ge and 2- 3- neth |-4- neth
Isulfan ! henox -5-nitro hen 1 nethanol. suspensi on of the al dehyde of
Preparation 39 (21.0 g, 69.2 mmol) in EtO Q, nL) was added 8M
nmethylamne in EtOH (86.5 m, 692 mmol). A solution was given and 10 after
stirring for a short tinme a precipitate wggyobserved. This was re-dissol ved
by the addition of THE (100 nL), the solution was cooled to 0OC and NaBH4
(7.85 g, 208 mol) was then added. The reaction was allowed to warm sl owy
to roomtenperature and stirred overnng%mQ§fore t he solvent was renoved

in vacuo. The residue was taken up in water PlSO n.) and ether (150 nlL),
and 2M HCI v@aeﬁddﬁdncambbmusﬂ uhtil pkata The 15 [ ayers were separat ¢d
and the aqugous | ayer |was washed¢wth ¢ther (2x 100 nmlL). The conbi ned
organi c extriacts were |dried an orgted to give {2-[3-nethyl-4-
(et hyl sul f gnyl ) phenoXy] - 5- ni t rjlophenyl Jnet hanol (18.9 g, 89% as a yel l ow

solid; SH WP ERT I8333 Ghrep 79 JU EUU‘* &, (CDCY,, 300 MHz) 1.50 (SH, br), 2.80
S

(3H, br), 3.20 (2H, m), 2.37 (2H, m), 3.60
(2H, br), 4.40 (2H, s), 6.50-6.80 (5H, m),
7.05 (1H, d); MS m/z (ES*) 387 (MH")

8y (CDCl,, 400 MHz) 1.42 (9H, s), 2.05 (2H,
m), 2.80 (7H, m), 4.37 (2H, s), 6.50-6.65
(3H, m), 6.69 (1H, s), 6.78 (1H, d), 7.08
(1H, d): MS m/z (TS*) 369 (MH")

82 Prep 76 8 (CDCl,, 400 MHZ) 1.43 (9H, s), 2.88 (3H,
Q
L

81 Prep 78

br), 3.07 (2H, m), 3.5 (2H, br), 4.30 (2H,
s), 4.36 (2H, m), 6.32 (1H, s), 6.40 (1H, d),
6.49-6.65 (2H, m), 6.75 (1H, d), 6.88 (1H,
d); MS m/z (TS") 403 (MH")
83 Prep 79 8y (CDCI,, 300 MHz) 1.47 (9H, s), 2.33 (3H,
s), 2.40 (3H, s), 2.82 (3H, br), 3.60 (2H, s),
we | 4.35(2H, s), 6.50-6.77 (4H, m), 6.80 (1H,
She d), 7.16 (1H, d); MS m/z (TS") 389 (MH")

5 PREPARATION 84
tert-Butyl methyl{2-[3-methyl-4-(methyisulfanyliphenoxy]}-5-

[{methylsulfonyl}aminoclbenzylicarhamate

Me
SMe

Methanesulfonyl chioride (4.16 mL, 53.7 mmol) was added dropwise to a solution of the
10  aniline of Preparation 83 (9.5 g, 24.5 mmol) and Et;N (7.5 mL, 53.8 mmo!) in DCM (50

mL) at 0°C. After stirring at 0°C for 30 min the reaction was allowed to warm to room



PCTI 1 B01101521 (CDClI 3, 400 MHz) 2.35 (3H, s), 2.48 (3H, s), 4.90 (2H3$)JLZUI}I
6.79 (1 H d), 6.89 (1 H s), 6.92 (1 H d), 7.22 (1 H d), 8.07 (1

dd), 8.41 pﬁﬂnsgp The aqueous | ayer from above was neutralﬂ@éﬂﬁb‘wﬁpburl ng
onto excess solid K2CO3. The basic solutigg was extracted with ether

(2x100 ) and these ether extracts were dried 5 (MySO4) and evaporated to

gi ve N-nethyl I I

ni t robenzyl) é%l'wﬁé% I%rég%%r@ﬁ%e é‘aéé@y%r{&g’r angé’ %Bpgr%éwﬁp% ﬁ’é’éﬁp ‘ﬁi@af%ﬂ%?

:c\l Met ?32” N- { 2hd ﬂesnttdqndme(n:lmmr?ﬂmmbﬂiraéwok}ﬂplnﬁﬂoﬂje] m&uﬂewﬁ@l@maﬁtlehafmhne
rom{2-L- sul fan -p-ni trophe met hano

Met hanesul fg‘%a nértﬁ 8"9{ CFRYGRW 56‘%[ %}b g s” éﬁﬁg@%& QRNY evapgrated to

sol ution of {gArelah 3i) Punﬁcat;on by column chromatography [SiO 97.5.2.5.0.25

met hy[-4-(meth Isulf noxy] - 5-ni t rophenyl %hanol (18.9 g, 61.9
mol ) and®Et § "‘Hé 38‘8*3)2 Qﬁ%ﬂ’be Aredustr?. @&)7&0 aswbéowmfaam SuUBD Okt BOO ed

at roomtenp t

(3 tines). T(Iﬂlji g{nﬁ?&ed org gn%{tgﬁ %Hmpzvﬁr@gdg%gfgﬁil ﬁiﬁg %x\g%'at ed
to give a darks), 6i76d@dsdes), 6.8BHild, @LV 16e$H, £)}ak20 (B, brs); MIB/nf/2 CESt)4F7 amerBM
methylamne in EtOH (200 nL, 1.6 nol) was added 15 foll owed by Et3N (10 mi,
71.7 mmol ). After stirring for 18 h the m xture was concentrated in vacuo

to give crudeompamdsidr ErmiRsXuls sBownh inTable PR WeRe prepavedfdceatdigto Iir%Féraﬁbﬁ yl
met hyi { 2-{ 3- rreth | - 4- net hyl sul f anyl, ghenoxyl - 5- ni trobenzyl kar bamat e The

crude amfe rﬁﬁl‘ﬁ/@"%&“iﬁ@@'&?\‘?gd in DOM (100 rnL) at OC and Et3N (11.4
m., 81.8 mmvl) was added, followed by di-tert-hytyl dicarbonate (15.0 g,
68.7 mmol ). The 20 reaction was aId;ova 0 rgILtp room tenperature and

stirred for 16 h before being conc%pt% atfd Tn Yac®® The resi due was
partitioned between Et OAc and water “afid aMBeous | ayer was extracted
with EtOAc (2 tinmes). The conbi ned organlc Ia ers were dried (MgSO4) and
evaporated. The residue was purified by col chromat ography (SiQ2; 1't
colum - 3% MeOH in DCM 2nd col umm Et OQAc: p 1:3) to give the title 25

conpound (14.2 g, '‘54% as a - yellow oil; 5H ( 1 3i 400 MHz) 1.44 (9H, s),
2.32 (3H, s), 2.44 (3H, s), 2.95 (3H, y 456 (2H, br), 6.75 (1 H, d),
6.84 (2H, m, 7.17 (1 H d), 8.00 (1 H, , 8.18 (11H, br); MsS mz (TS+)
419 (MH}). Conmpounds of formula XVI shown in Table 26 were prepared
according to Exanple 103 30 fromthe Precursprs indicated 1 3 JUL 2004 WO
02/ 18333 87 Z (XVI) Table 26

Preparation | Precursor data
Y
2z
85 Prep 81 9y (CDCI,, 400 MHz) {rotamers) 1.44 and
1.48 (8H, 2xs), 2.10 (2H, quintet), 2.88 (7H,
m), 3.00 (3H, s), 4.48 (2H, br), 6.23 (1H, br),
6.72 (1H, d), 6.81 (1H, s), 6.83 (1H, d), 7.13
(3H, m); MS m/z (TS") 347 (MH*-Boc)
86 Prep 80 1 Product used without purification.
S
87 Prep 82 6, (CDCl,, 400 MHz) (rotamers) 1.40 and

1.44 (8H, 2xs), 2.80 and 2.85 (3H, 2xs), 2.95
(3H, s), 3.07 (2H, m), 4.38 (2H, m), 6.36 (1H,
s), 6.44 (1H, d), 6.84 (1H, d), 6.92 (1H, d),
7.12 (2H, m); MS n/z (TS*) 498 (MNH,"

G




PCT/ 1 BOL/ 03 S21 PreparationPrecursordata y z 80Prep 778,., (CDCl 3i 383]“—!22)0
1.50 (9H, br), 2.80 (3H, br), 3.20 (2H, m, 2.37 (2H, m, 3.60 (2H, ) L 7004
4.40 (2H, 9)0o0s583-6.80 (5H, m, s7.05 (1H d); M mz (ES pcBsee1fohdk

81Prep 786H (CDCl 3, 400 MHz) 1.42 (9H, s), 2.05 (2H, m, 2.80 (71-1, m,
4.37 (2H, s), 6.50-6.65 (3H, m, 6.69 (1 I39 s), 6.78 (1 H, d), 7.08 (1H,

d; MSmz (TS+) 369 (MH) 82Prep 765H (CDCl 3i 400 MHz) 1.43 (9H, s), 2.88
(3H, br), 3. Ww (2H br) 4.30 (2H, s), 4.36 (2H, m, 6.32 (1
H s), 6.40 oht B g q S d : 1H, d); M5
mz (TS+) 403 So's go- ¥ - H-—S 2. 33 (3H,

s), 2.40 (3Hsulfnnm B\%Ilﬁ@ﬂiﬂﬁ@amﬁ 60 (2H s), 4.35 (2H, s), 6.50-6.77 (4H,
m, 6.80 (1H, d), 7.16 (1 H d); Mo mz (TS+) 389 (MH) 5 PREPARATI ON 84
tert Butyl nethylf2-[3-nethyl-4- (rreth)MesquanyI) henoxyl - 5-

J (et hyl sul f onyl ) am nol benzyl ) car Blﬁﬂgt e\ SR AVBY ul fonyl chloride (4.16
n1_ 53.7 mmol) was added dropw se tddla ‘ IQeof the 10 aniline of
Preparation 83 (9.5 g, 24.5 mmol) ang Et m _, 53.8 mmvol) in DCM (50
m.) at OC. After stirring at OC for 30 mn t reaction was allowed to warm
to rooml 3 JUL 2004 WO 02/ 18333 PCT/1801/0 88 tenperature before the
sol vent was renoved in vacuo. 2M NaOH (50 added to the residue and
the m xture was stirred for 30 min. The m xt gg was extracted with EtOAc
and the organic | ayer was washed with brine, dried (MpSO4) and evapor at ed
to give @an Mdi (1.00mlf,i17a frmm!)b;yascaddedﬁr@;iwiw‘aiwgﬂatmhwf[tt&‘ Safon8mide.dl. 5: 0. 25

(SCE)CD%/{ I\/g(()](;V %reparatlo)n} 849(32\’8 th % ng) ol?gﬁé Kgé’oa (5%2 rr?g?%% mmo nr&%Jﬁﬁ%L)SH
under N,. The mixture was stirred for 16 h and then partitioned between EtOAc (50 mL)
and 2M NaOH (50 mL). The organic layer was washed with brine, dried (MgSQ,) and
evaporated. The residue was purified by column chromatography [SiO,; 590:10:1

10 (DCMMeOH/880 NH,)] to give the product (1.23 g, 60%) as a yellow oil; &, (CDCl,, 300
MHz) 1.45 (9H, s), 2.34 (3H, s), 2.42 (3H, s), 2.86 (3H, s), 2.90 (3H, s), 3.28 (3H, s),
4.49 (2H, s), 6.80 (3H, br), 7.18 (3H, m}; MS m/z (TS") 498 (MNH,").

PREPARATION 89
15 tert-Butyl 5-[{2-hydroxyethyl}{{methylsufonyl)amino}-2-[3-methyi-4-
{methyisulfanyliphenoxylbenzyl{methyl)carbamate

OH

Q
)L O'Bu

Me.:s\,N r;l

“\

5 Me
i Q

Me
ShMe

2-Bromoethanol (1.34 mL, 18.9 mmol) was added to a mixture of the sulfonamide of
Preparation 84 (2.0 g, 4.3 mmol) and K,CO, (2.605 g, 18.8 mmol) in CH,CN (10 mL)
20  under N,. The mixture was heated at reflux for 16 h, cooled and then partitioned
between EtOAc (50 mL) and 2M NaOH (50 mL). The organic layer was washed with
brine, dried (MgSQ,) and evaporated. The residue was purified by column
chromatography [SiO,; 380:10:1 (DCM/MeOH/880 NH;)] to give the product (524 mg,
24%}) as a pink foam; &, (CDC,, 300 MHz) 1.42 (9H, s), 2.37 (3H, s), 2.43 (3H, s), 2.91



MHz) 1.43 (9H brs), 2.35 (3H, s), 2.42 (3H, s), 2.88 (3H, brs), 3.0 I3 200
s), 4.46 (2 brs% 6.76 (2H, d+s), 6.83 (1 H d), 7.16 (1 H

(2H, brs); %“?ﬁsz” ES+) 467 (MAN. Conpounds of fornula XVil| %‘F?Eﬁ#?”i"h‘z’rabl e
27 were prepared according to Preparation gt0 84 fromthe precursors

i ndi cated. Table 27 PreparationPrecursordata Y 2 85Pr ep 818H (CDCI 3, 400

300 (3h 9y O 9 SO ) a8 B P d rofteiual 410, ALY 8,85 . [l

6.83 (1 H, d)m) Mamm*)@zs (MBIHAL z (TS+) 347 ( MH+- Boc) 86Prep 80Pr oduct
used without purification. S 87Prep 82SH (CDCl 3s 400 MHz) (rotaners) 1.40
and 1.44 (9H, 2xs), 2.80 and 2.85 (3H, 2xs), 2.95 (3H, s), 3.07 (2H, m,
4.38 (2H, m, P!BEBARAII(BN% Js), 6.44 (1 H d), 6.84 (1 H d), 6.92 (1 H,
d, 7.12 (2H, ( 1+) 1 3 .JUL 2004 WO 02/18333

PCT/ | BO f 1522 25 r o axathin-Bryloxylbenzonitrile
nmet hyl { 2- f 3- net hyl - 4 (rrethylsulfany i | <b rmethyf nethyl- sulfon |

am no benz | arbamate SMe 5 Mel (1.07 ni, 2 mmol ) was added dropwi se to
a mxture of the sulfonam de of Preparatrefi~g4 (2.0 g, 4.3 mmol) and K2CO3
(592 mg, 4.3 rnnol) in CH3CN (10 nL) under . The m xture was stirred for
16 h and then partitioned between Et OAc (50 ) and 2M NaCH (50 nlL). The
organic layer was washed with brine, dried (M&9¢) and evaporated. The
resi due was purified by colum chromatography g Sij02; 590:10:1 10

(DCM MeOH/ 880 NH3)] to give the product (1.23 60% as a yellow oil; SH

(2 Cngl ?3H302) %bw&eéﬁsbfﬁérb )7 TSnc?fl\'gég’Et?d&h’oé%e ﬁlﬁ’ﬁ(c%ﬁllﬁoﬁ)lg {fg?é?gﬁ@?dn 4%)

mz (TS+) 498(76&’@@. 238 MNRANUQHN (BL) and water (1 mL) and the mixture was stirred at
room temperature for 16 h. The solvent was removed in vacuo, the residue was taken up
10 in EtOAc (50 mlL) and 10% aq K,CO, (50 mL) and filtered through Arbocel®. The

organic layer was separated and the aqueous layer was extracted with EtOAc (50 ml).

The combined organic extracts were dried (MgSQ,) and evaporated to a brown foam

(670 mg, 99%) which was used without further purification; &, (CDCl,, 400 MHz) 3.18_ _

(2H, m), 4.36 (2H, m), 6.60-6.70 (2H, m), 6.70-6.80 (3H, m), 6.85 (1H, s); MS m/z (TS")
15 302 (MNH,").

Compounds of formula Vb, i.e. compounds of formula V where T is cyano, R is

hydrogen and R® is amino, shown in Table 28 were prepared according to Preparation
90 from the precursors indicated.

20 (Vb)
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PREPARATION 94

5-A

mino-2-[4-methyl-3-(methylsulfanyliphenoxylbenzonitri

HU fromthe precursors

NZ 20 (Vb) 1 3 JUL 2004 WO 02118333

e
CN

0

SMe
Me

The title compound was prepared from the nitro compound of Preparation 43 by the
method of Example 103; §,, (CDCl,, 400 MHz) 2.27 (3H, s), 2.41 (3H, s), 3.66 (2H, br),
6.62 (1H, d), 6.79 (2H, 5), 6.82 (1H, s), 6.89 (1H, s), 7.08 (1H, d); MS m/z (ES") 293
{MNa"), (ES’) 269 (M-H").

Compounds of formula Vc, i.e. compounds of formula V where T is cyano, R is

hydrogen and R® is -NHSO,Me, shown in Table 29 were prepared according to

Preparation 84 from the precursors indicated.

0
Me

=
g

N
[

o]

\@CN
o



91 Tabl e 28 PCT/1BO1L101521 PreparationPrecursordata Y z. 91Prep 358H ( GQULIN04
400 MHz) 2 6.62- 6.72 (2H, rn), 6.80-6.90 (3H, H d)
SMe 92Prep“gggllgﬁl{%DCI3 300 MHz) 2.47 (3H, s), 3.83 (2H, br;pCTQZ%é@”s’é

(4H, m, 7.01 (1 H, s), C7.19 (1H d); Mdaz (TSB) 308 (MNH4+) sue 93Prep
425H (CDCl 3, 400 MHz) 2.30 (3H, s), 2.40 (3H, s), 3.84 (2H br), 6.77 (4H,
M, 6.85 Me(1H, s), 7.13 (3H d); M m(zTét#—]@Qb 288 SMe( MNH4{) PREPARATI ON
94 5- Amino-2-14-methyl -3 (methyl sul fanyl ) phenoxyl benzonitrile H2N, _n .CN
SMe 5 The t i PrepasaligsoyMteawssorpr ediar ed {datm t he nitro conpound of
Preparation|43 by the| nmethod of anple 103; 8H (CDC13i 400 MHz) 2.27;(3H,
s), 2.41 (3H s), 3.66 (2H br),"+6,62|(1 H d), 6.79 (2H, s), 6.82 (1|H,
s), 6.89 (1iH, s), 7.08 (1 H, ¢);=Ms mlz (ES}) 293 (Mvad), (ES) 269
(MH). 10 €espounds OPrémanul & £ |.(§ . CDDRWUTBSVIAE) 2.08 [3H 25) V3 WhepR, | is

cyano, R4 is hydrogen and RS i M, 4. 3599, ) el60{1§s 48) WEFe(1, epar ed
according t® Preparation 84 fi he PEEBUE QLS di, q:d:g:;:@, ‘éid) o,rég (1|_|V% I o
NO 15 o) | MS m/z (TS") 380 (MNH,")

96 Prep 62 3, (CDCI,, 300 MHz) 2.51 (3H, s), 3.06 (3H,
Ci

s}, 6.52 {1H, br), 6.2 (1H, d}, 7.02 (1K,
dd), 7.14 (1H, d), 7.24 (1K, d), 7.41 (1H,

v dd), 7.57 (1H, d); MS m/z (ES*) 391 (MNa*)

97 Prep 01 5, (CDCly, 400 MHz) 2.43 (3H, s), 3.02 (3h,
S), 6.41 {1H, brs), 6.72-6.85 (2H, m), 6.92

« | (1H, d), 7.28 (1H, 1), 7.38 (1H, d), 7.51 (1H,

Swe s); MS m/z (ES") 351 (MH*)
98 Prep 93 8 (CDCl, 400 MHz) 2.19 (3H, s), 2.42 (3H,
Me

s), 2.98 (3H, s), 6.81 (1H, d), 6.86 (2H, m),
7.15 (1H, d), 7.33 (1H, d), 7.51 (1H, s); MS

_ Shhe m/z (TS*) 366 (MNH,")
99 Prep 94 8, (CDCl,, 400 MHz) 2.31 (3H, s), 2.43 (3H,
s), 3.02 (3H, s), 6.61 (1H, s), 6.72 (1H, dd),
<;Lsm 6.83 (1H, d), 6.88 (1H, s), 7.17 (1H, d), 7.37
Me (1H, dd), 7.55 (1H, s); MS m/z (TS*) 366

(MNH,")

PREPARATION 100
N-{3-Cvano-4-[3-methyl-4-imethylsulfanyliphenoxylpheny}-N-

5 methyimethanesulfonamide

l\lde

N N
MeSO;” \@C
0

Me
SMe

The title compound was prepared from the sulfonamide of Preparation 98 by the method

of Preparation 88; &, (CDCl,, 400 MHz) 2.31 (3H, s), 2.44 (3H, s), 2.83 (3H, s), 3.27 (3H,

s), 6.79 (1H, d), 6.88 (2H, m), 7.17 (1H, d), 7.44 (1H, dd), 7.58 (1H, d); MS m/z (ES"}
10 385 (MNa®).



1 3 Jul 2004 WD 02/18333 92 Table 29 PCT/I1BO /01521 13JU]_ 2004
Preparatio P{)Scursordata Y 9 95Prep 908t, (CDCl3, 400 MHz) 2 s),
3.10 (2H, &K & (2H, n), 6.67 (1H dd), 6.76 (1H ss), Pﬂ"@i"%" ),
7.33 (1 H dd), 7.49 (1 H s); o,-,IJM5 nfzggTS+) 380 (I\/NH4+) 96Prep 925H
(CDC13, 300 MHz) 2.51 (3H, s), 3.06 (3H, s), 6.52 (1 H br), 6.92 (1 H d),
7.02 (1 H c,ssepagadniiby d). 7.24 (1H d), 7.41 (1H Snedd), 7.57 (1H,
d; MS mz (%—%ﬂww 97Prep 91bH (CDC13, 400 MHz) 2.43 (3H, s), 3.02
(3h, S), 6.41.3-DivydrerPhenzéthitbhen®eol(2H, n), 6.92 F(1 H, d), 7.28 (1 H t),
'7.38 (1 H, d), 7.51 (1 H SweS); Msmz (E 351 (MHO) 98Prep 93SH ( CDC13,
400 MHz) 2.19 (3H, s), 2.42 (3H s), 2.99 s), 6.81 (1 H, d), 6.86 (2H,
m, ,,7.15 (1H, d), 7.33 (1H, d), 7.51 (1 ); MSsu,,.mz (TS) 366
(MNH4}) 99Prep 948H (CDCI 3, 400 MHz) 2.3 s), 2.43 (3H, s), 3.02 (3H,
s), 6.61 (1 H,.s), 6.72 (1 H, dd), SMe6.8 , 6.88 (1H, s), 7.17 (1H,
d), 7.37 Me(1 H, dd), 7.55 (1 H, s); Msnf S+) 366 (M\H4') PREPARATI ON

100 N- 3- Cano 4- 3- math I-4 met h Isulfan I henox hen | N5
met hvl met hand8 )z ' ; : henalt #dred fromthe

sul fonam ge CBImFe)Iii%}P gf-(a Jlgxny)ghefhggt [preparecp according to Inouye, M.; Tsuchiya, K.; Kitao, T.
Angew. Chem. 1992, 104, 168-200 (See also Angew. Chem., Int. Ed. Engl., 1992, 204-
205)] (9.9 g, 38 mmol) was dissolved in THF (40 mlL) and cooled to 0°C before the
dropwise addition of Jithium aluminium hydride (1M in THF, 77 mL, 77 mmol) over 10

o
~

min. The mixture was then allowed to stir at room temperature for 3 h before being
10 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 material to be of ca. 85% purity. it was used directly in the next stage
without further purification; 8, (CDCl,, 400 MHz) 2.63 (1H, brs), 2.91 (1H, brs), 4.52 (2H,
15 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

Crude diol from stage (i) (3.5 g, 18 mmol) was dissolved in DCM (60 mL) and treated
with Et;N (10 mL, 72 mmo!) and the solution was cooled to 0°C. Methanesulfonyl
20 chioride (4.2 mL, 54 mmol} was added dropwise and the solution was stirred for 1 h
being allowed to reach room temperature. The reaction was then quenched by the
addition of water followed by 2M HCI (50 mL). The DCM layer was separated and the
aqueous layer was re-extracted with DCM (50 mL). The combined organic fractions were
washed with water (50 mL), dried (MgSO,) and concentrated to a volume of ca. 30 mL.
25 Benzyltriethylammonium chioride (1 g) was added followed by a solution of sodium
sulfide (5 g, 91 mmof} in water {50 mL). The mixture was stirred rapidly under a nitrogen
atmosphere for 15 h. The organic layer was separated and the aqueous layer was re-
extracted with DCM (50 mL). The combined organic layers were dried (MgSQ,) and
evaporated to a yellow oil. Flash chromatography afforded two fractions; the first was
30 pure product and the second product contaminated with dimeric material. Trituration of
the second fraction caused crystallisation of the dimeric material which was removed by

filtration. The filtrate was combined with the first chromatography fraction to afford the



of Preparation 88; SH (CDC13, 400 MHz) 2.31 (3H, s), 2.44 (3H, s), JIQSJUL ZEM
(3H, s), 3.27 (3H, s), 6.79 (1 H d), 6.88 (2H m, 7.17 (1 H d), 44 (
H, dd), 7waBex1s3bs d); M5 miz (ES) 10 385 (MNa+). 1 3 JUL 2@04BoMddsPr2/ 18333
PCT11B01101521 93 PREPARATION 101 1 , 3-Djhydro-2-benzot hi ophen-5-0l CH Ii)
Preparation of [4-(allyi oxy) 2- (hydr oxynethyl | phenyl | et hanol 5 Di rret hyl

4-(al lyl ht hal d di | Tsuch
< a0, T Bgke eeaciiet TiED" Fa% 'C%gé&%bt%@e@‘ﬁ%meA@WS”%4'@%%1 Shd4%q
Engl ., 1992é2ﬁ0|41‘) @é’ékiH(ca 839,(1138)MgRk)g. M@@T}ﬂ '7\43?H' ﬂmﬁaﬁ (’ijt) and

cooled to O beforethe ropvmse addltlon aluniniu | de
(11M i n THF (i s ipd-Hihgene : 'xt ure was then aI | owed to

2ddi thon of Mg &P f’%%%*' o] Q%g%@m@QB” 5 Aratnd ] v8 s e tip b oo
then added fiaateyvedthbyalisaiiues tetrdkid(triphgnyphdsghingy e8P HRI®R4S QﬁrﬂEK}i folbAved 5y
m.). The m xt then filtered and evaporated to a brown oi S?.ol g,
ca. 95%. 1H° O CETRSNEHSE 1{244riice 20aTma): DBeTIke syl heged fa 46 Be
ﬁ/h; )ectz ! %3' ?f‘H H“ébr”f;(ﬂ'nssfé\gﬁe(atmé Etsw;s hzmtggﬁ 3%”15'1 tfg' R %pé’?&i(’% %Hpg@gsé
(1 H, dd), &V,BBO(EIECi—Bndid’)e reSIdQE-p@rfﬂgned bﬁmaw 218 rmmi soldtion] (35, mé) enzé diethyh,

S al i oF vy Therstes o TESERAAE I i coparated;andthe orgpnic laer recextracted with
18 lrr;m;?}gw;aﬁé\m m \sellition (MMGgh?gbmdtdqﬁg?‘?iﬁyfngst Werel Bé\dztl(gﬁlﬁéﬂq pH2-8
o e ol WS EoRRTRRIER Jil aebot gt caneh T agRS vl BPACaR ForS) LT Shes

al | oned to rRainédeifahRIBkiaeisUkére dHed (Mb@@ 8Rd Waspdriea taueaesdiesh dmnk iR
addi ti on of water fgﬁaomed by 2M ﬁCI (50 ‘? % 2}_?/er was separategl

and the aquRkEns! whighsalidifed epwﬁmsmdwﬂw [?@%)( 40 4nf2H. sThd 1€ A Fle§-63-
organic frag s®psHWeY & gf with water (50 ni), dried (MySO4) and
concentr at ed to'(%lvo* @ cg 30 nmL. 25 Benzyltriethyl anmoni um chl ori de
(1 g) wa§ added foIIowed by a solution of sodium sulfide (5 g, 91 mmol) in
wat er (50 m@lolo p:%I re was stirred rapidly under a nitrogen atnosphere
for 15 h. T yer was separated and the aqueous | ayer was re-
extracted wA hubGer ()Stﬁbmﬂx)undilmere testedhfed biotogiral activiy by theiveabdlitdia iskibit MESO4)
and evapora to a w oil. Fl chr omat o af forded two
fractions; LfPSdlf rﬂ'h"l’%" g‘% E‘t“%{ﬁac"%ﬂg ggé’ﬂf pr oduct
cont am nat ed W|th d| rrerlc rraterlal. Trituration of

20 (i) Cell Cuiture

Human embryonic kidney cells (HEK-293) stably transfected with either the

human serotonin transporter (hSERT), noradrenaline transporter (hNET) or
dopamine transporter (hDAT) were cultured under standard cell culture
techniques (cells were grown at 37°C and 5% CO, in DMEM-culture media

25 (supplemented with 10% dialysed foetal calf serum (FCS), 2mM l-glutamine and
250ug/mi geneticin)). Cells were harvested for the assay to yield a cell
suspension of 750,000 cells/mi.

(i) Determination of inhibitor potency

30 All test compounds were dissolved in 100% DMSO and diluted down in assay
buffer to give appropriate test concentrations. Assays were carried out in 96-well
filter bottom plates. Cells (7500 cells/assay weil) were pre-incubated in standard
assay buffer containing either test compound, standard inhibitor or compound
vehicle (1% DMSO) for 5 minutes. Reactions were started by addition of either

35 ®*H-Serotonin, *H-Noradrenaline or *H-Dopamine substrates. All reactions were



the second fraction caused crystallisation of the dineric materi al V\,ﬁ'sgjm 2004
was renoved by filtration. The filtrate was conbined with the first

chr omat ogremhse/Msmcti on to afford the 1 3 JUL 2004 WO 02/ 18833B61/01521
PCT/ 1 BO /01521 94 desired product (800 ng, 4 3% ; 5H (CDC13i 400 MHz) 4.16
(2H, s), 419(2H s) 4.48 (2H, ,526% H, 537(1H d),
5.95-6.06 (1 H, % éﬁ n} 09 (1 H, . (||| Prepar ati on of

1, 3- di hydr o- 2- benz‘éﬂfﬂ‘? Bifeat repy, e"‘IfPF‘éa'&rq i a %@B e gebation imesorerad,
4.16 mmol) was di %Mu@dofﬁeﬁ@@ﬂﬂéhd‘ﬂrﬁﬁﬂﬁgsaﬁ ahHeI%trﬁﬂui@sthr Qé'h'N@q" adgpfetra
ki s(tri phenyl phosphine) (481 ng, 0.42 mmol) "fol | owed by rum

bor ohydri de (944 aCZ'Q"ﬁWBTE)tEF mvnéfemt»xftramvm th&f@acmmame@re@SMS aramndm

stirred at this t I r he
THE was evapor at %éwgwéée)é)( é%eé]\ggéi B&l("gﬁgc% Jﬁn‘? S%H %7\&&1 ST?UYP rﬁ
(25 nL) abhd diet hyslubse'ahaencc(rﬁcﬁamﬁ)mtoﬂhmcammusem gyantifieds separated and the
organic |layer re-extracted with 10 2M NaOH solution (25 nL). The conbi ned
aqueous |ayers were neutralised to pH 7-8 wth concentrated hydrochloric
acid and extract edAsdalypldieOnere(dticd iR 2 nilblowal8 Svert AEHNAHNGILPMdedeXtd act s
were dried (MgSOH4) and evaporated to a clear oil of the title c;)henol whi ch
sol i dified upon st@HEPRE Y IRESHIS. dingncy.of test compow)ds wasiquartifid a9 ICs5vages
6.68 (2H, m, 7.04 | unds
were tested for bi géﬁ)gméﬂ%m%%ﬁg%% ?ﬁ%%ggéwﬁtﬁggpgﬁmguatgﬁ upt ake
of serot®din by hdﬂdwliﬁ@ﬂﬁmsﬁat&laﬁwﬁb@pewbjWo)‘ ol I ows. 20(i) 25 30(i} 35
Cell Culture Human enbryoni c kidney. cells (HEK-293) stably transfected with
either the hunman serotonin transporter (hSERT), noradrenaline transporter
(hNET) or ddjiam rgtahdamisiesat BuffértTymipositone cul t ured under standard cel |
culture techniqu e at 37C and 5% CO2 in DVEM cul ture
media (suppl erren?@rm b@ﬁ%ﬁ rgﬂeg%@ foetal calf serum (FCS), 2nM
1-glutam ne and 2%8Qgiekmggneticin)). Cells were harvested for the assay
to yield a cell suaoensi on of 750,000 cells/m . Determnation of inhibitor
pot ency KCT(4.5mM)

KH,PO, (1.2mM)
MgCl,.6H,0 (1.3mM)
Ascorbic acid (1.136mM)
Glucose (5.55mM)

20 pH 7.40
CaCl, (2.8mM)
Pargyline {(100uM}

Note: The pH of the buffer was adjusted to 7.40 with 1M NaOH before addition
25 of CaCl, and pargyline.

(iv) Summary of Assay Parameters

hSERT | hDAT hNET
Assay Assay Assay
Cell concentration per 75,000 | 75,000 75,000

assay well.

Substrate Concentration. | *H-5HT | *H-Dopamine | *H-Noradrenaline
(50nM) | (200nM) (200nM)

Incubation time (minutes) | & 5 15




Al'l test conmpounds were dissolved in 100% DMSO and diluted down in agsayy 2m
buffer to gY ve aﬂggoprl ate test concentrations. Assays were carried out In
96-wel | MY tomplates. Cells (7500 cells/assay wel | )PGiiBa1/01521
pre-incubated in standard assay buffer coagai ning either test conpound,
standard i nhibitor or conpound vehicle (1 %DMSO) for 5 m nutes. Reactions
were started by addition of either 3H Serotonin, 3H Noradrenaline or

3H Dopam ne substrates. Al reactions were 1 3 Jul 2004 WO 02/ 18333

PCTI | BOL1015X0omp@unsisrhaving aserotunin meuptaienphibiibn (BRI)1C 3 vahakofigssitRabod

al
I bat i t f th SERT U d 15
mimut o for 1 Aa O el e e mitunts LR E e habead. B0, T 2678 b
reacti on m xt48-49 sl 5g-1@2yacepy. nani fold fol |l owed by rapid washing with

ice cold gssay buffer. The gquantity of 3H 5 substrate incorporated into the
cells was™then quantified. Assay plates were dried in a mcrowave oven,

scinti || ati orcdmbhatilihg AibrotoRfh @g@&ék}é hpIBR IR ﬁo(@gh%%{esgfthatneét

conmpounds was quantified as |1 G0 v concent
requi red to igsiiblot100nd glpéwhmh@relmoadxﬁlaoﬂOif@ldmmératbeltheenhhmuiostdf a¢retdnif 0

the cells by Buf f er 05|t|on

hydr ochl or i derg( thk’bﬂé ﬁ%a@ﬂw éﬁ@o"%é BIne I g%%mg hnezmpqeke include

g/gg: 523 ??20 m(v) IhSuiy compoomdsmﬂ:'fxamblésh—ﬁsS@HMTh 16—33 l%:los'_ﬁ ﬁ% %msgzwggi a4 4;@,d
e pH.of the buffer wasajuste

to 7.40 417'%?!@3 %%gf é&éggd%% '1\2{1 123514 18442 and pargyline. (iv)

Summa of Assay Par amet ers hSERThDAThNET AssayAssayAssay Cell concentration

per 75, 00075, 00075, 000 assay wel | .
Compounds having an serotonin re-uptake inhibition (SRI) IC4, value of less than or

equal to 100nM 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

15 the title compounds of Examples 1, 2, 4, 5, 9, 12, 13, 16-19, 21, 22, 25, 26, 29-32, 34-
36, 43, 45, 48, 49, 58-80, 83-88, 90, 92-97, 99-102, 111-113, 115-118, 120, 123, 124,
127.

Compounds having an serotonin re-uptake inhibition (SR1) I1C, value of less than or

20  equal to 50nM 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 1, 2, 4, 9, 12, 17, 18, 286, 29, 30, 36, 43, 45, 48,
49, 60-66, 68-75, 78, 79, 90, 92-94, 100, 102, 116, 118, 124.

25  In particuiar, the title compound of Example 16 had a serotonin re-uptake inhibition (SRI)
ICs, of 4.7 nM; the title compound of Example 29 had a serotonin re-uptake inhibition
(SR1) ICs, of 2.0 nM; and the title compound of Example 62 had a serotonin re-uptake
inhibition (SRI) I1C4, of 3.7 nM.



Substrate Concentration. 3H 5HT3H Dopam ne3H Nor adr enal i ne

(50nM) (200nM (200nM) | ncubation time (mnutes)5515 1 3 JUL 2004 wo1 3 JuL 2004
02/ 18333 PCT/1BA /01521 96 Conpounds hgwing a serotonin re-uptake
inhibition (SRI) 1C50 value of less than or equal to 100nM i nclude the
title conpounds of Exanples 1-6, 8-23, 25, 26, 29-32, 34-36, 43, 45-49,
51, 56-102;aHR0-130. 5 Conpounds having an serotonin re-uptake inhibition
(SRI') IC ,”value of less than or equaB é\o 100nM q]gd vvhitc@ arﬁ nooget&li han
10-fol d as! pot ehcompounbol feF P oD LEPEITRUHCAY £GRRIER'E SPRR YR T he

i nhibition of donANR&GpREEREske or noradrenaline re-uptake include the
title conpounds of Exanples 1-6, 9-13, 16-19,1R%1, 22, 25, 26, 29-32, 34-36,
43, 45, 10 47-49, 51, 57-88, 90-102, 109-124R'Rf23, 124, 127, 129. Conpounds
havi ng an serotonin re-uptake igHibition (PRl) |1 C50 value of |ess than or
equal to 100nM and which are nore™§ -fold as potent in the inhibition
of serotonin re-uptake than in the bition of dopam ne re-uptake or

noradrenal i ne re-uptake include 15 the”tTt®e conpounds of Exanples 1, 2, 4,
5, 9, 12, 13, 16-19, 21, 22, 2®" 26, 29-32)\ 34- 36, 43, 45, 48, 49, 58-80,

83-88, 90, 92-97, 99-102, 111-113, 115-118/ 1R 123, 124, 127. Conpounds
havi ng an serotonin re-uptake inhibition ’ CY val ue of less than or
20 equal to 50nM and which are nore than 188

0

old as potent in the

i nhi bition of serotonin re-uptake than in the wphibition of dopam ne
re-upt ake and noradrenal i ne re-uptake ncl ude 4 he title conpounds of
Exanples 1, 2, 4, 9, 12, 17, 18, 26, 29, 30, 36, 43, 45, 48, 49, 60-66,
68-75, 78, 79, 90ereyd-94, 100, 102, 116, 118, 124. 25 In particular, the
title compound of RExaAPRewAieh haf e 186 kaneYr Riffetertpirake G Adyaldyt oon (SRI)

nhi bi tion' (SRI) | CEEHOHCE CODRRRAHERan i Pl oo aha BF BagHBre B9 had
a serotonin re-uptakene hittbgeH fol vatic BB Jard &dthel f&nvambketitling rhg; 2004 97
S a?lt ;ns sél CatC gs O%&diﬁgfﬁﬁkg}gg‘ghg Cftllc‘i%;%mé% 9 iﬁ(\:ﬁéb@hg’r‘ﬂa;c‘s#etrgi%%ﬂ € i”%%g%ea}’q'k’e
10 C:-C, alkyl optionally substituted with fluorine; except that R® is not CF3;
or Z and Y are linked so that, together with the interconnecting atoms, Zand¥
form a fused 5 to 7-membered carbocyclic or heterocyclic ring which may
be saturated, unsaturated or aromatic, and wherein when Zand Y form a
heterocyclic ring, in addition to carbon atoms, the linkage contains one or
15 two heteroatoms independently selected from oxygen, sulfur and nitrogen,
with the proviso that when R® is fluorine and R? is methyl then the fused
ring is not 1,3-dioxalane and Z and Y together do not form a fused phenyl
ring,
R* and R®, which may be the same or different, are:
20 A-X, wherein A = -CH=CH- or -(CH,),- where pis 0, 1 or 2; X is hydrogen, F, Ci,
Br. |, CONR®R", SO.NR®R’, SO,NHC(=O)R®, OH, Cy4alkoxy, NR*SO-R®,
NO,, NR°R'", CN, CO:R'®, CHO, SR™, S(O)R® or SO,R'; R®, R, R® and
R'® which may be the same or different, are hydrogen or C,.calkyl
optionally substituted independently by one or more R'% R%is Cy. alkyl
25 optionally substituted independently by one or more R'%; R is hydrogen,
C. alkyl optionally substituted independently by one or more R'2, C(O)R®,
CO,R®, C{OINHR® or SONR®R’; R is F, OH, COH, Caecycloalkyl, NHz,
CONH,, C,salkoxy, Cysalkoxycarbony! or a 5- or 6-membered
heterocyclic ring containing 1, 2 or 3 heteroatoms selected from N, S and

30 O optionally substituted independentiy by one or more R or R® and R,



(1) 5 wherein; R and R2, which may be the sane or different, are H,

Cl- Coal kyl or (CH2)d(C3-Co6eycl oal kyl) wherein d =0, 1, 2 or 3; or ﬂ%z;nwlliﬂm
together with the nitrogen to which they are attached form an azetidine
ring; Zor Yis -SR3 and the other Z or Y is halogen or -R3; wherein R3 is
i ndependently 10 C1-C4 al kyl optionally substituted with fluorine; except
that R3 is not CF3; j t y t

i nt erconnecting at orrtggéﬁéaﬁg’q&gf@{rﬁgég @%ﬁ@e%%?%?tﬁi%g’rfgﬁﬁgg b%c%ﬁi c or
het erocyclic ring whinetmbeeed heberosydliariag edtionati avbsttuted inslepandandly by ongrid
wherein when Z and Y f%rﬁ“aor heterocyclic ring, in addition to carbon
atons, the |inkage ORI ns"'one or 15 two het eroat ons i ndependent |y

sel ect ed from axggeng-nembared hetdraytlicagensontaving 1t her pihetdragomsaselestesh RS

is fluaorine and R2 i I en the. fuse i ng._ i - di e. and
Z and Y t oget her do fi‘?ﬁﬁ?ﬂ?é fﬁgtéotﬁ‘a%%%gmérdl 'ﬁgeé%fgg%&ﬁéngéﬁﬁgheaﬁay be
the sanme or di f{rEemMR > & Bydraky, 8X.amber, €, C,-S.aky! Orrciiky! oralod|CHY) Mkdhere p
is 0, 1 or 2; Xis hydr , . F.d |, CONR6R , SO2NR6R ,

SO2NHC( =0) R6, OH, cﬁf‘ﬁ#?g'gf@?',kwh%%%g@'kﬁ@, NR6R'. CON, CO2R10, CHO, SRIO,
S(OR9 or SO2R 0; R6, R, R$ and R10 which nmay be the sane or different,
are hydrogen or Cl-6al kyl optional | ubstituted |ndepe ntly b ne or
nore R12; RO isAGi"_TE’OéEP{WCCRQ@%‘bH%%jI plg,argﬁﬁgﬁc?llﬁg%c%p Eep%%%eﬁ%/w%eﬁﬁrone
or norgy R12; R’ phigmbihseasraof, whrdin RI kibid ROpiHicMalal Yenb sarint wr different, are

i ndependent |y bx one or nore R12, C(O R6, CQO2R9, C(O NHR6 or SO02NR6R7; R12
is F, OH CO2H, Nssogey el oubtdMy: NH2, CONH2, Cl_6al koxy, Cl$al koxycar bonyl
or a 5- or 6-nmenbered heterocyclic ring containing 1, 2 or 3 heteroatons
selected fromN, S and 30 O opti onal_l% substi tut ed inﬁlegendfnﬁl by one or
more R13: 8r ReADHeAARUNd pceordng to 6EHMDE of 6RhABRCHIUCATY ASRIAIGW t o whi ch
they are attachgglvatk®brpdythorphs théreof wheRsibahes Zlve tyeis 0SRE IR ds frietigyl or
optionally substituted | ndependently by one or nore R 3; or a 5- or

6- menbt¥ ed het eB®¥lclic ring containing 1, 2 or 3 heteroatons selected 5
fromN, S and O, optionally substituted i ndependently by one or nore R13;

wherein R13 is hydroxy, Cl-C4al koxy, F, Cl-Co6al k%l - hﬁll oal kyl hzﬂ oal koxy,
-NH2, - NH(€&1-C6 A q&,np;)oqu a_cwrég[\_qé@ &YW? )1 £r 2, pharmaceutically accep able salts,

solvates or polymorphs thereof, wherein when Z and Y are linked to form a fused
ring, the ring is a heterocyclic ring.

20
5 A compound according to claim 4, pharmaceutically acceptable salts, solvates or

polymorphs thereof, wherein in addition to carbon atoms, the linkage contains

one or two sulfur atoms.

25 6 A compound according ta any preceding claim, pharmaceutically acceptable
salts, solvates or polymorphs thereof, wherein R® and R, which may be the same
or different, are hydrogen, C,-Csalkyl optionally substituted by hydroxy, -CONH,
or C;-Cialkoxy.

30 7 A compound according to any preceding claim, pharmaceutically acceptable
salts, solvates or polymorphs thereof, wherein R%is hydrogen, hydroxyethyl or

methyl.

8 A compound according to any preceding claim, pharmaceutically acceptable
356 salts, solvates or polymorphs thereof, wherein R%is methyl, ethyl, isopropyl,

trifluoromethyl or methoxyethyl.



2 A conpound according to claim1, pharmaceutically acceptable salts 2004
sol vates or 10 pol ynorphs thereof, wherein Rl and R2, which nay be 1I-=I'ie’uL
sanme or different, are hydrogen or Clgg6al kyl. 3 A conpound according to
claims 1 or 2, pharnmaceutically acceptable salts, solvates or pol ynorphs
t hereof, wherein when Z or Yis -SR3, R3is nethyl or 15 ethyl. 4 A
conpound according to clains 1 or 2, pharmaceutically acceptable salts,
sol vates or pol ynorphs thereof, wherein when Z and Y are |inked to1 forma
fused rirfy, tHeCeMAGUIAGEORERGICRWITEEEdINthE2IM PharmeceseAlAGceRlaB di ng to
claim4, phar td ARG BRE thesddit Wnerel ydtiasr r  pol ynor phs
t her eof , V\herg?s'%ﬁlg’néogﬁéés{?on to rgar bon at ons, tFyhe | i nkage contains one or
two sul fur atonms. 25 6 A conmpound according to any preceding claim
phar mageutjqcal | i Slaft, RAHHARIRbAY I deeESable Wher ei n
R6 and%R7,1IOV\/ni c%céi@g@@a?%cérggﬂ&gn&’ra%%:‘éf/ﬁfeﬁt,’[jgre hidrc_) gn, (ﬁi C3al kyl
optional |y subsdaltsudahatés/omhyalyrosrphs treoppiewhereindl - @R koxiich B8y PeAhe onpound
according to an rerc@g%%gt %In%a\i m pharmaceutically acceptable salts,
sol vates or pol ‘?Bh ereof, wherein R8 is hydrogen, hydroxyethyl or
met hyl . 8 A compoHighXaederedp isd), tloorah K ipm@r@dbm@ydrcmmﬁioblﬁaﬂrr@éa'}ﬁ Y
acceptable 35 salts gﬁ%ﬁ?t 100 I 1 fr7 WeegeLny B® 4,8 23et hyl ,
~ethyl, isopropyl, t PRf oﬁ%t hépwér#%ﬁo%ie{?ﬁbﬁg sL '3@3 UL 1006 89 9 A
conpourd accordi ng teefmey ipcleced g cl aim pharnaceutically acceptabl e
salts, solvates_ar I rphs, ther eof , . [ [ tBmi Qe cRimpound
according to an@gbf’g@é%q”"ﬁ%e%(?Q?tﬁ]?ocgﬁlg‘dr”n c%ﬂ‘?%'@g§|1y§g%%g%%eg%? ém sgt%tcs,
sol vates or pol ynor pfismtNed ead ©. wherein R4 and R5, which may be the sane
or different, are -(CH2)p X, where pis 0, 1 or 2; X is hydrogen, hydroxy,
CONR R7, SO2NR R, NRSS02R9, SR10, SOR9 or S02R1D wherein R6, R7, R8, R9
and RLO are¢1as Aldndeiihdedcdrdingltaiany freceding cBim grhagmaesdiicalbyrdsep@bicycl i c
ring containing 2 or. 3 heteroa § N, AndvGe he A
conpout®l accor df’?j‘lﬁ" PB"’%‘ﬁ?°bP%'¥@8fpk‘§q§?r§§Jm%%ie$ﬁ‘r ﬁaé‘gu i’cvé{ﬁf:y adcept abl e
same or different, are:
~(CH»)y-X, where pis 0 or 1; X is hydrogen, hydroxy, CONR®R’, SO,NR°R’ or
NRSO,R% wherein R® and R”, which may be the same or different, are
hydrogen or C,-Csalkyl optionally substituted by hydroxy, -CONH; or Cs-
20 Csalkoxy (preferably methoxy}), R® is hydrogen, hydroxyethy! or methyl; or
R? is methyl, ethyl, isopropyl, triflucromethyl or methoxyethyl; or

triazolyl, imidazolyl or pyrazolyl.

12 A compound according to any preceding claim, pharmaceutically acceptable

25 salts, solvates or polymorphs thereof, wherein R* and R® are not both hydrogen.

13 A compound according to any preceding claim, pharmaceutically acceptable

salts, solvates or polymorphs thereof, wherein R* is hydrogen.

30 14 A compound according to claim 1, pharmaceutically acceptable saits, solvates or
polymorphs thereof, selected from the group:
4-(2,3-dihydro-1-benzothien-5-yloxy)-3—[(methylamino)methyl]-
benzenesulfonamide (Example 2),
3-[(dimethylamino)methyt]-4-[3-methyl-4-(methylsulfanyl}phenoxy]—

35 benzenesulfonamide (Example 12};



15 salts, solvates or polynorphs thereof, wherein R4 and R5 , which leReZUM
the sanme or different, are: -(CH2)p-X, where pis 0 or 1; Xis hydroggn,
hydr oxy, CONR6R7, SO02NRI I R7 or NR8S02Rygy wherein R6 and R7, which may be
the sane or different, are hydrogen or C, -C3al kyl optionally substituted

by hydroxy, -CONH2 or C 20 C3al koxy (preferably nethoxy); R8 is hydrogen,

hydroxyethyl ory et Bithero- beﬁ%th@nﬂ‘;ﬁ%&ba[@ilﬂﬂélhylahﬁmﬂfr@mT trifluoromethyl
or net hoxyet hyI or tIyI azolyl, imdazolyl or pyrazolyl. 12 A conpound

according to a@npemﬁpw@ﬁéﬁmmﬁﬁéﬁﬁmceutl cal |y acceptable 25 salts,
sol vates or poly érﬁ&%4Qﬁéﬂ%g@unfaegsﬁr%daxﬁéa-ﬁaﬂqéﬁ%%moﬁﬁéthmnth hydrogen. 13
ing t

A conpound accor recedi'ng claim pharmaceutically acceptable
salts, sol vat esbemzepadujfooaplie (Ekamplefi/)wherein R4 is hydrogen. 30 14 A

Co”po‘“%d accordéﬂg% hﬁ&r%lq%gr%?thgﬁ‘ AKLiEthe U& grﬂlaﬂn}élsaﬁacr@%ﬁ&{diy}sa| ts, solvates

or polynorphs
4- (2, 3- di hydr o-terzengsfifonamide-( Ekampba 13& (rret hyl am no) net hyl ] -
benzenesulfona

3-[ (di met hyl am gf?ﬂé?%ﬁwm' '@q“'”‘f"ﬂs‘&'P’“Qb‘f?ré’]ﬁmI”eJFf‘ gIF)ZS%enoxy] 35

benzenesul f onangendifptanipbimdiByl]-4 16-3uiholihylogPhzegsulfonamide (Example 35);

4- (2, 3-di hydro- 1.bg ((%%t QE‘% }efé%henyg_y,gx,; W B RAAR) RSN aiide

benzenesul f onam

4-[ 3- gl or o- 4- ((Ee@hwessmfanyl )phenoxy] 3-[ (di net hyl am no) net hyl ] -
benzenesul f onam

d
3-[ (di net hyl amﬁ ﬁéﬁiﬁ? gpe[”#’q” o? g%y)( rrfehl}sil SJFrPethQ}IIaSn rrr]wgg(hy]
b | f o 2
K i et hyl N o f“ﬁ*ﬁﬁ“ﬂ‘% ) g A e (Examl e 29)
3-[ (et hyl ani nog"h{ét[ﬁWF' YIRmiRo é‘ﬁﬁﬁ@ ] % l/’atg;nzenesul f onam de (Exanpl e 35);
4- (2, 3-di hydr o- gmémpgoframygnhé\qu]@myz)w}&ae[tmanmulmnaandmtﬁmwwm)benzam de 10
(Exampl e 60);

4- (2, 3% hydr o- HARADGERGNSIY A TRLYER (D U AR SRIRGREN S
benzam de (Exanpkeangds 79N { 3- [(rret hyl am' no) met hyl ] - 4-[ 3- net hyl -
(g e b e ke s, o
(Exanple 79); (Example 88);
{3-[(dimethylamino)methyl]-4-[3-fluoro-4—(methylsutfanyl}phenoxy]phenyl}—

20 methanol {Example 90);
3-[(dimethylamino)methyi]-4-(6-quinolinyloxy)oenzamide {Exampte 100},
3-[(methylamino)methyl]—4-(6-quinolinyloxy)benzamide (Example 102);
N-methyl-N—{S-[(methylamino)methyl]-4-[3-methyl-4-(methylsuIfanyl)phenoxy]-
phenylimethanesulfonamide (Example 116) and

25 N-{4-(2,3-dihydro-1 4-benzoxathiin-7-yloxy)-3-[(dimethylamino)methyllphenyl}-

methanesulfonamide (Example 124).

15 A compound as defined in any preceding claim, pharmaceutically acceptable

salts, solvates or polymorphs thereof, for use as a pharmaceutical.

30
16 A pharmaceutical formulation containing a compound as defined in any cne of
claims 1 to 14, or pharmaceutically acceptable salts, solvates or polymorphs
thereof, and a pharmaceutically acceptable adjuvant, diluent or carrier.
35 17 The use of a compound as defined in any of claims 1 to 14, pharmaceutically

acceptable salts, solvates or polymorphs thereof, in the manufacture of a



- (2, 3-di hydro-1, 4- benzoxat hi i n- 7-yl oxy) - 3-[ (di nmet hyl am no) net hyl ] beqzjadeﬁm
Exanpl e 88); {3-[(dinethylam no)nmethyl]-4-[3-fluoro-4-(nethyl sulfa

yl ) phenoxy] phenyl}- 20 nethanol (Exampl e 90);

-[(d
3-[ (et hyl am no) net hyl ] - 4- (6- qui nol i nyl oxy) benzam de (Exanple 102);
N-net hyl - N-(3- [1§ LATMNA: byt of pledenRinfla dsdriet ihyrsar thamggylptienoxy]
phenyl } met hanesul f onam de (Exanple 116) and 25

N-{ 4- (2, 3- di hydf ovorwapineserPRitehurciAndgyTe'saeddi met hyl

am no) net hyl ] phenyl ) - net hanesul f onam de (Exanple 124). 15 A conpound as
defined in any preceding claim pharmaceutically acceptable alts,

sol vates 8 pol heorsetaccotsdrgiorciaimol? wkerendhg disREieRITAR $3SAN. aé@”tﬂf’é‘ A

phar mageutical f@r. LA ol e v@gisgefer NRAt-traumayc one of

cl ai msgl to 14,JegF'%k%r?r%@ggtgﬁggeﬁyé%g%éﬁabI %mga?ts, sopﬁt es or

pol ynor phs  t hestes$ disarder ssybistante ebuse dispndgrsad sepvaslyefuaelidivant , dil uent or
carrier. 35 17 The use of a conpound as defined in any of clains 1 to 14,
pharmaceutically acceptable salts, solvates or polynorphs thereof, in the
manuf act urm of Enelug: Sddordift Aot Hewherairethe diserdarirePrerEirmERCUERtoN.
prevention of a disorder in which the regulation of nonoam ne transporter
function is inplicated. 18 The use according to claim 17 wherein the
di sorder i20 depaessiean forahé prepaction Bf debinpotnhohesngcalfortya dbsor der,
obsessi ve- conpul si ve di sorder, post-traumat ilngst ress di sorder, substance
abuse di sorders or sexual dysfunscti on. 19 e use according to claim 18
wherein the disorder is prenatUte_ejasul ation. 10 20 A process for the
preparation of a conpound of gener § mula (1); NRL R2 Z (1) wherein
Rz, R2, R4, R5, X and Z are as def]j n_any one of clainms 1 to 14
conprising reacting a conpound @a# general {ornula |a NRIR2 15 under
suitabl e reaction conditions to formthe c und of formula 1, wherein the
sui tabl e reaction conditions are:

4
(
n
3

i met hyl am no) met hyl | - 4- ( 6- qui nol i nyl oxy) benzam de (Exanpl e 100);

{1
wherein R', R2 R*, R®, X and Z are as defined in any one of claims 1 to 14

comprising reacting a compound of general formula la

NR1RZ

(la)
15
under suitable reaction conditions to form the compound of formula |, wherein the
suitable reaction conditions are:
i) where RY/R® are halogen, by reaction of (la) with a suitable halogenating
agent in an inert solvent which does not adversely affect the reaction;
20 i) where RYRS are -NO,, by reaction of (1a) with a suitable nitrating agent in
an inert solvent which does not adversely affect the reaction at, or below,

room temperature; or



i) where R41R5 are hal ogen, by reaction of (la) wth a suitable

hal ogenating agent in an inert solvent which does not adversely affbétJUM@i‘
reaction; 20 ii) where R4IR5 are -NQO2,1l3y reaction of (la) with a suitable
nitrating agent in an inert solvent whi ch does not adversely affect the
reaction at, or bel ow, roomterrperature or 1 3 JUL 2004 102 iii) where
RA/RS is - SOZNR@W byhdre &R0 - SO NRIR’ by eeantidn af en guemmwate stifasnyi eldoridg t h
the requisite am ne of fornmula HNR6R7 |n a.s i t A process
according to clai m 28t B rﬁ?‘éﬁ‘?r?rﬁ@ee?f &hﬁgha]% ?‘or rru‘1¥ig|% ﬁd\%‘lﬂ . a 5
conmpound of fornula I V\/nere R5 i's -SCJZNRGR? and R4 is hydrogen, NRl R2
R6R7NSO Q) 10 conprising reacti a conpound of f o ionally
in a suitadl e SHPIREAES BWOE‘P!”BF]‘? 6‘?6@86?%@@%@9& ‘f%'n%?uvg g?%rﬁ}%ob%dpéfg
formulg Xvill WUQP%%&WH | Whéral RPauesh INRCRY ane &t mgirvgerh HNRGR7 to

gi ve the conpoun or mul a . 15 22 A process according to claim?21
wherei n the conpound of forrrula XVI Il is generated in situ and reacted
with HNR6R7 without isolation. 23 A process ag@drding to any one of clains
20 to 22 which further conprisessthg, step off preparing conpounds of
formula (la), by reacting conpounds 0 @*- a 20 (Ila) 1 3 JUL 2004 103
(lita) wth a conpound of forrmula HNRLR2, gr with a suitable salt form
thereof, together wth a hydride reducing in a suitable solvent, to

formthe conmpound of formula (la). 5 24 An ilntermedi ate conpound of
formula (l1la) or (XV111l) as defined in claifa R0 to

{\a}

comprising
a) reacting a compound of formula la, optionally in a suitable solvent, with

10 chlorosulfonic acid to give a compound of formula XViil
NR1RZ
ciso

Z

(VI

followed by
b) reacting with HNR®R’ to give the compound of formula {lg).

15 22 A process according to claim 21 wherein the compound of formula XVl is
generated in situ and reacted with HNRER” without isolation.

23 A process according to any one of claims 20 to 22 which further comprises the

step of preparing compounds of formula (1a), by reacting compounds of formula

20 (lla)



23, with the proviso that (Ila) may not be 13 JUL 2004

2-((3",4" - Methyl enedi oxy) phenoxy) benzal dehyde. 10 25 A process for

preparing a conmpound of forrmula | NRIR®3(1) wherein Rl, R2, R4, R5, X and Z

are as defined in any one of claims 1 to 14, 15 conprising reacting

conpounds of formula 11 0 // (n) 1 3 JUL 2004 104 with a conpound of

formula HNR R2 or with a suitable salt formthereof, together wth a

hydri de reduci ng agent in a suitable solfyent. 26 A process according to

claim25 which further conprises Ng under suitable 5 reaction

conditions a conpound of formula (ill) wherein L is a suitable

| eavi ng group such as hal ogen or ate ester such as

trifluoromethanesul fonate or nethanesul fgpnate, with a conmpound of formula

IV 10 to give the compound of fornula Il % An i nternedi ate conmpound of

formula Il as defined in claim?25, with proVYiso 15 that (11) may not

be 2-((3',4'-Mthyl enedi oxy) phenoxy) ben ehyde or 2-((3',4'-

Met hyl enedi oxy) phenoxy) - 5- f | uor obenzal dehyde
(iia)

with a compound of formula HNR'R?, or with a suitable salt form thereof, together
with a hydride reducing agent in a suitable solvent, to form the compound of

formula (la).

24 An intermediate compound of formula (lla) or (XVIil) as defined in claims 20 to
23, with the proviso that (lla) may not be 2-((3',4'-Methylenedioxy)phenoxy)
benzaldehyde.

10 25 A process for preparing a compound of formuia |

NRTR2

{1

wherein R'. R, R, R®, X and Z are as defined in any one of claims 1 to 14,

15 comprising reacting compounds of formula !l

(n



10

15

26

27
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with a compound of formula HNR'R? or with a suitable sait form thereof, together

with a hydride reducing agent in a suitable solvent.

A process according to claim 25 which further comprises coupling under suitable

reaction conditions a compound of formula i,

(1)

wherein L is a suitable leaving group such as halogen or a sulfonate ester such

as trifluoromethanesulfonate or methanesulfonate, with a compound of formula
Y]

to give the compound of formula I1.

An intermediate compound of formula Il as defined in claim 25, with the proviso
that (i) may not be 2-{(3',4'-Methylenedioxy)phenoxy} benzaldehyde or 2-((3",4'-
Methylenedioxy)phenoxy)-5-fluorobenzaldehyde.



