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(57) Abstract: A compound of general formula (E), or phanmaceutically
acceptable salts, solvates or polymorphs thereof; wherein R? is independ
ently CF;, OCF;, Cy-C,alkylthio or C;-Cyalkoxy; n is 1, 2 or 3; and the
other variables are as defined in the claims. These compounds inhibit
monoamine re-uptake and in particular exhibit activity as selective
serotonin re-uptake inhibitors. They are useful in disorders such as
depression, attention deficit hyperactivity disorder, obsessive-compulsive
disordet, post-traumatic stress disorder, substance abuse disorders and
sexnal dysfunction including premature ejaculation.

A
atteprigmper 44 s,
ently CHerr],

3;




ot her variables are as defined in the clains. These conpounds i nhibit
nonoam ne re-uptake and in particular exhibit activity 2 SeRlPEPET 904
serotonin re-uptake inhibitors. They are useful in disorders such as
depression, attention deficit hyperactivity disorder, obsessive-conpul sive
di sorder, post-traumatic stress disorder, substance abuse di sorders and
sexual dysfunctlon i ncluding premature ejaculatlon 29 Septenber 2004 1 Di
phenyl ether conpounds useful in therapy This invention relates to a series
of novel diphenyl ether conpounds which inhibit . nonoam ne re-uptake. In

particul ar co Aoketidr cPoMIRSRBN indNGAS) ON exhibit  activity as
sel ective serotonin re-uptake i nhbitors. Ris) and have utility therefore
in a variety of therapeutic areas: Mre notably the conmpounds of the -

present Inventrhiem@hﬁomﬁé?eftéﬂto'dWsér@QofﬁcR/@MTB{l:{n Plindl SYHILA C\gﬁ({:@m‘ﬁ“ ety of

di sorders, including those in which the r tlon o
"~ transporter [PHERNEG resipiakp! Indattiediar @mﬂouaés dithe peseotinventive axtibin def i ci t

hyperact i vi el b SbiecnRSRASIY RSB S, (S0 et papRstyd  PuTet ©

stress di sorder st ance
i ncl uding pr eﬂ’@t&fﬂ!@ lepar@uetatof ﬂnnrapaumb dreas. mmnmwme@bmbeuml AtRONS -

cont ai ni ng su i st as t he present-

i nvention pr o@‘téég‘g@‘%g‘g %ﬁn'%%g# %g}ﬁ%g?%fnef‘g‘?rrﬂﬁ‘?" ‘E) 1974 variehel maceut i cal 1y
aC(I:?ept agl 22 sadssrde&oinchﬁeg tbussep@wlml;tw&&]g?lbﬁérﬁ?ﬁmod@hﬁ%tré,ﬁgme% E) Cghle[( e: n:
- an ame, or different, are rogen a

( CH2) m( Co- cacf}\@‘r:@ 'Eﬁ?"%"grﬂf g%, depepssign, ajtepfiondetisit hweracﬁwtmswdgm hery

. With the ni tolmgae@wé@omuiﬁlbeﬂfs@wea Fsﬁiﬁ@%ﬁggﬁé&gﬁ@ﬂb@iﬂskﬂé%&%&% Sag? ,

RO is indepen entl%rﬁ
3; and R4 andIERde(fAndse dbj%fu@%@nmmrpranam@mu!attsvneandatox wherein A =
-CH=CH or (ﬂrﬁ:ﬁacéﬁ’&éﬁo%dl@ho@\s cént8hing such b&nMBQgen

. According to a first aspect, the present invention provides a compound of general formula

(1), or pharmaceutically acceptable salts, solvates or polymorphs thereof:

- nr1R2

®

wherein;

R! and R?, which may be the same or different, are hydrogen G,-Calkyl,
(CHz)m(Cs-Cacycioa!kyl) wherein m =0, 1, 2 or 3, or R' and R? together with
the nitrogen to which they are attached form an azetidine ring;

each R3 is independently CF,, OCF,, C, 4akkylthio or C,-C,alkoxy;

nis 1 2 or 3; and .

R*and R®, which may be the same or different, are:

A-X, wherein A = -CH=CH- or ~(CH,),-where pis 0, 1 or 2; X is hydrogen,
F, Cl, Br, I, CONR®R’, SO,NR°R?, SO,NHC(=O)R?, dH. C,alkoxy,
NR’SO,R?, NO,, NR°R™, CN, CO,R™, CHO, SR, S(O)R° or |



F, d, Br, I, CONRSR7, S02NR6R7, SO2NHC(=0O RO, OH, Cl4a k% NR SO02R9,
Nb2, NRORL1, CN, CO2R10, CHO, SR10, S(OR9 or 29 SeptenBg Sbismpes 2 R70;
R8, R, R8 and R1 which nay be the sane or different, are hydrogen or
Cl. 8al kyl optionally substituted i ndependently by one or nore R2; RO is
Cl.8 al kyl optionally substituted i ndependently by one or nore R12; R' is
hydrogen, d -, alkyl optionally substituted i ndependently by one or nore
R12, C(O R8, CO2R9, C(O NHRB or SO2NR6R7; R12 is"F, OH, CO2H,
C3- 6cycl oal kyl . NH21 CONH21 C1. 6al koxy, 2C1. sal koxycar bonyl or a.5-.

gining 1, 2 or 3 het er oat ons selected

6- menber ed heterocycl iﬁ %bg_}p,

fromN, S and O optionat?s* u@'@oﬁl whisharrdierthg sape ondifierentare R13; or
R8 and- R, together wiHwrdsBe pc h forma
4-, 5- or 6 menber ed hetygrdgcygl i G ?:?ﬁfgbt:%ﬁll}@%%@lﬁ @E@%géﬁ&lﬁb{y&y Sﬁeo
|ndependently by one orMefBie": R’ B5:Ciealky aptionslly subsiitrtert indeparenticlyyzbhe ri ng

containing 1, 2.or 3 h%r%d?@kmfﬁﬂ dafr t| onal l'y
substituted i ndependent |l one'%r Qr?@teﬁ ‘I??lif(?m %\){?ﬁa@qﬁ"bﬁt’@ I"s hydr oxy,
Cl- C4al koxy, F, C, - Oeallkiapen‘ﬂi%ﬂﬂdbvmeor mh@lR)‘élO{@W COYR®, ICIO)NHNRK &71- CBal kyl )

or -N(C, -Ceal kyI)2 an%d/\{qﬁc i gz af & net hyl, R4 and R5 are
hydrogen and nis 1, R3 Ig IQ IS%%%@@ 6 §1r°§f 6 the ether |inkage

i nki nﬁ ri ng; A aﬂddB. N.Blh,l @@NHQ,t(h,ealkmqreC{ Bal&bmhﬁﬂnyléﬁﬁié Si:cokﬁlr%iﬂﬁ@éi'@d may bed
a1 aularly 1 o3 carbioablsne e b idtSumicsieed tomn, "
Ee:erocy;:l yl groEp c-ont&a’amﬁO&pﬁmaﬂyEmmwaﬁdq lfp'éﬁdedﬂ?éﬁoﬁfa dﬁ/g'ld?é‘R:Wr Ped

~ hetero-atoms such as nijsro su and’ ma e saturate

" unsaturated or ar omaltic:!:‘ts EQ%P@M% %P'B'EWS‘?IWIWBEE‘@@%D@@'I
thienyl, pyrrolyl, .pyrfehi ), 5- 6y6-i@hbeieBsterslyerotRy by

thiazolyl, im dazol yl, rﬁ{em dazol i nyl, i r?1 dazetgl |yg| n @ honél?%%tﬁhted

pyrazolinyl, pyrazoli diffgpen %&Q&B‘l‘%’rm?@&%lﬂazol yI oxadl azoI yl,
triazalyl thiadiazel o s-memba@wlhetéwéybﬁb 'cgn{%hrmfﬁ’ i fﬂé}yé het%,@, mnyl
azin

mor phol i ro, d| t hi anyl, thi onorphol i no, pyrim pyrazi nyl ,
' selected from N, S and 0, optionally substltuted mdependently by

one of more R'3;

wherein R* is hydroxy, C,-C,alkoxy, F, C,-C,alkyl, haloalkyl,

haloalkoxy, -NH,, -NH(C,-C,alky!) or -N(C,-C,alkyl),; and wherein

when R' and R2 are methy|, R* and RS are hydrogen and n is i, R .
‘isnota -SMe group para to the ether linkage linking rings A and B.

Unless otherwise lndlcated any alkyl group may be stralght or branched and is of
1 to 6 carbon atoms preferably 1 to4 and partlcularly 1 to '3 carbon atoms

Unless otherwise indicated, any heterocyclyl group contains 5 to 7 ring~atoﬁ13 up
_ to 4 of whi_ch may be hetero-atoms such as nitrogen, oxygen and sulfur, and may
" be saturated, unsaturated or aromatic, Examples of heterocyclyl groups are furyl,
thienyl, byrrolyl, pyrolinyl, pyrrolidinyl, dioxalanyl, oxazolyl, thiazolyl, imidazolyl,
imidazolinyl, imidazolidinyl, pyrazolyl, pyrazollinyl, pyrazolidinyl, isoxazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazoly, pyrany!, pyridinyl, piperidinyl,
dioxanyl, morpholino, dithianyl, thiomorpholino, pyridazinyl, pyrimidinyl, pyrazinyl,
piperazinyl, sulfolanyl, tetrazolyl, triazinyl, azepinyl, oxazepinyl, thiazepinyl,
diazepiny! and thiazolinyl. In addition, the ferm heterocyclyl includes fused



pi perazinyl, sulfolanyl, tetrazolyl, triazinyl, azepinyl, oxazepin

thi azepi nyl . diazepinyl and thiazolinyl. In addition, gh&eplepber2 04

het er ocycl yl includes fused 29 Septenber 2004 WO 01/ 72687 PCT/1B01/00428 3
het erocyclyl groups, for exanple benzim dazolyl, benzoxazolyl,

I m dazopyridinyl, benzoxazinyl, benzothiazinyl, oxazol opyri d| nyl ,

qui nol i nyl , vavsage! | nyl, qui noxal i nyl; di hydroqw naz%bﬂ}ﬂmmw

benzot hi azol yl, phthalim do, benzof uranyl benzodi azepi nyl, (fol yl and

i soi ndolyl. The term heterocyclic shoul B be simlarly 5 construed.

Preferably RL and R2, which may be the sane or different, are hydrogen or
Cl- C8al kyl . NoReierogychy sr%ﬁymhwnvé%he@mmmw|benaoxazeMeumrda;omradahle 3is

i ndependent |y bérizdxazifyioe BBM t 4y y. Preferably
at | east one R3 is Para tgz e e*'he aQ?Ic:é'?L é@ Hhﬂg%ﬁg qr”’r{%&%%a(nd B. 5

Preferably at fQuaeelinkdingreauinagelmyl, benzsthidoii,ehitiElinide) bamebfiRanyl, whi ch may
be the sane or re or eferably O
or 1); Xis hy%%gggﬁi&ﬂﬁfdr'oxoy ag%@ﬂgﬁ T @N&%ﬁ?f"%ﬁlﬂé@é&%g é&‘i‘ﬁ Y SOR9 or
S02Ri wherebn ®nsiRfed. 0 R8, RO and R10 are .as._defined in the first aspect, -

or a 5- or 6-nenmbered heterocyclic ring, contalnlng 1, 2 or 3 heteroatons
selected  fromN, S and O (preferably oxadLazonI trlazolyl I m dazol yl-,

oxazol yl,  pyrBmzdErgtly Rbwnd BF, mHichanayplye thmsdh@%rh;ﬁe%dvbéré hpﬂl%béﬁ gbly R4 and
R5, WhICh may are; where p is 0 or 1;

me_or. di fferent -(CH X,
X i's hydrogen, 9@&1%(@? P‘%"@52ﬂi|‘=§’§l’~'i‘""‘iﬁ"'l*’lNRBSOZRQ wherein Rs and R7,

whi ch may be the sane or dlfferent are hydrogen or Cl1-C3alkyl optlonally
substituted by h Xy, - CONH2 or Cl- C3al kox (preferably nethoxy); R8 is
hydr ogen, orf\#‘é?ﬁ\f/ pag Rija !’H’?Pe"%“ﬂy @"—Re-qcééln@ﬂhylthw etiylthio arsopr opyl ,

trifl uororret hy,hembxy’ret hoxyet hyl; or triazolyl, imdazolyl or pyrazolyl. 29
Sept ember 2004 WO 01/ 72687 PCT/ | BOL/ 00428 :

Preferably at least ane R? is para to the ether linkage linking ring A and.B.
5 Preferably at least one R is methyithio.

Preferably R* and R®, which méy be the safne or different, are
" ~(CH,),-X, where p is 0, 1or2 (preferably O or-1); X is hydrogen, hydroxy,
CONR°R’, SOZNRSR7 NRSO,R?, SR™, SOR® or SO,R™ wherein R®, R7,
0 R%, R® and R‘0 are as defined in the first aspect, or .
a 5- or 6-membered heterocyclic ring contammg 1 20r3 heteroatoms selected
from N, S and O (preferably oxadiazolyl, tnazoly!, lmidazolyl, oxazoiyl,
pyrazalyl, pyridinyl or pyrimidinyl):

5 More preférably R* and R®, which may be thé same or different, are: _
-(GH,), X, where pis 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 G,-Calkyl optionally substituted by hydroxy, -CONH, or C,-
Csaikoxy (preferably methoxy); R® is hydrogen, hydroxyethyl or methyl or
0 R? is methyl, ethyl, isopropyl, tnﬂuoromethy! or methoxyethyl; or
" triazolyl, imidazolyl or pyrazolyl.



4 More preferably still R and R5 are not both hydrogen. Mre preferably
still R is hydrogen. Preferably R and R7, which may b€° SReleaRgp2Q4
different, are hydrogen, C - 5 C3al kyl optionally substituted by hydroxy,
-CONH2 or C, -C3al koxy (preferably nethoxy). More preferably R6 and R1,

whi ch maybe-the sanme or different, are hydrogen or nmethyl, nore preferably

still hydrogryeyYhen present, R12 is preferably, oxadiag ,&Pmﬂ%l azol yl ,
i m dazol yl, oxazolyl, o pyrazolyl, pyridinyl or pyrimdiny re -
preferably triazolyl, imdazolyl-or pyrézolyl. In the case where R6 and

R7, together with the nitrogen to which they are attached, forma-

het erocyclic erg,prefeabyrat@%‘andg% arg wot ppthrhydratieneMore prefeeablydstitid*Ss r i ngs _
each of which Wayoc#ég substituted by OH or CONH2 or a norpholine ring which
may be substituUted-by CONH2. Preferably Rl1 is hydrogen or -, alkyl. O
Preferably R8 is hydrogen, hydroxyethyl or nethyl. Mre preféerably

hydr ogen. Pref ' hyl . et hyl, isopr | , trifluoronethyl or
met hoxyet hyl . _r%gém%ﬁg?ﬁfﬁgﬁ&}“%ﬂwf’e %‘F By rd%%¥eé'\t'eﬂrﬁby‘§f°ﬁ%'i'r¢yT). 5

(I;’r e1|‘D er ?bl ybﬁ?lmag&erlnﬁnbzéﬂéchubﬁtt_n’gH by Hyﬁ;g:w, ftbbNHQor 6,-C,,a<él{o]3c? (prgfé{'éblgpr eferably
. Preferably i, ch, may_be the sanme or differen are

hydr ogen or Mﬁ@?ﬁ"gpoﬁeﬂé?%ﬁ@qy%']ﬂﬁﬁc m3y berthe same or Aifateal @rand | s
CF3, OCF3, nethydrdgeh@r nrtiyy, Inhdre Preferablyal hpiyger@nd 29 Sept enber 2004 WO
01/ 72687 PCTI |1 BOL/ 00428 5 R4 and R5, which nay be the sane or different,

are (CH2)p-X, where pis 0 or 1; X is hydrogen, hydroxy, CONR6R’, SO2NR6R ,

NR8SC2R9, SRl&Nh@?ﬁ%’s@ﬁt, ]G ansh fABWR%i o %AMN G be . the sane

or different, are dro _en%f—_@a%ﬁ op{”ﬁg}%?%ﬁ%‘ﬂ st ||‘t uaggylby 5 hydr oxy,

-CONH2 or @ - @M&i)ﬂw Pl oF puingidingt K/bwpnefmbimiaamiﬂ, Riidazolyl-or '
pyrazolyl.

In the case where RS and R?, together with the nitrbgeﬁ fo which they are
. attached, form a heterocyclic ring, prefetred rings are pyrrolidine or piperidine
5  rings each of which may be substituted by OH or CONH, or a morpholine rin
which may be substituted by CONH,,. . ' .
Preferabiy R" is hydrogen or C, ¢ élkyl.

0 Preferably R" is hydrogen, hydroxyethyl or méthyl. More preferably hydrogen. -

Preferably R® is methyl, ethyl, isopropyl, triflucromethyi or methoxyethyi. More
preferably methyl or ethyl (preferably methyl).

5  Preferably R' is methyl or ethyi.
Preferably p is 1 or 0, more preferably 0.

" Preferably
0 R'and R? which may be the same or different, are hydrogen or methy};

at least one R® is para to the ether linkage and is CF,, OCF,, methylthio, ethylthio
or methoxy; and . : - '



together Wth the nitrogen to which they are attached, may form a

nor phol i ne, pyrrolidine or piperidine ring each of V\/m P e@gers%% I tuted
by OH or CONH2; R8 is hydrogen, hydroxyethyl or methyl (preferably

hydr ogen); R9 i s met hyl, ethyl, isopropyl, trifluoronethyl or nethoxyethyl;
o and R70 is nethyl or ethyl; or an oxadiazolyl, triazolyl,_ imdazolyl,
oxazolyl, pwo®sht . pyridinyl or pyrimdinyl group. I\%ﬁm%ﬁjﬁrably 5 R
and R2, whi ch may be the sanme or different, are. hydrogen or nethyl; at

| east one R3 S para t ot he. et her |inkagef and s CF3, OCF3, net hylthlo
ethylthio nfﬁt oxy, andat |east one R3 is methylthio or. ethylthio; and
R4- and RS, Wm% ney’s Which maydiertae samelof diferent, arear e - (CH-O- X, where p is 0
or 1, X is hydgege s wherein R
and R, which nay >k, WHERS 9100 or SN nitfo aen R qucﬁgggén% RER G, kyl

opt i onal | y substi t MREBOK. ﬁB‘dr%QB or- wwmr@eln&ahﬁwwr@mmhﬁbabl y

Topromyi . cri 1 uo ek ot Waroln. Ttk olesdiy s ) or
pyrazolyl. % Mre by@‘bw,afBOMHsbwGJ—CﬂkoamtbrﬂézabWrmethowrbé ahth?sarre or

O e ent o™ S LSRG iy 3 SRS sicted. BRY sk 1o SHeT
gECEI' /h|y=3t02 } 804(2)8Rg i mopyhabiing @y troliind or@ﬁ:dg&1n39|ﬂ§%)§(&l€6ﬂﬁﬂcéh?9@ﬂbm&gﬁtﬁé’@87
CONR$SR , SC2NR8SR7 g%ﬂ?@%rﬁﬁ%ﬁd&%“%dmeﬁ;%’ﬁﬁéﬁ ?Fﬁiﬁiﬁé‘ { (r)\)éyéane or
different, are hyﬂ!?d“@éh) @|sﬁ%a{yk)@my®ﬁ§dp%b§| 'ﬂ%ﬂué#bﬁfétﬁaﬁl HFﬁthhQﬁy rOrOXy

-CONH2 or C,- C3al kox pref erably nethoxy i s hydrogen xyef hyl
or nethyl ; 2% and &‘“ is methyl oretﬁ/yl ‘ yares yer
an oxadlazolyi triazolyl, imidazolyl, oxazolyl pyrazolyl, pyridinyl or pynmldmyl
group.
More preferably

5 R'and R? which may be the same or different, are: hydrogen or methyl;
at least one R®is para to the ether linkage and is CF,, OCF;, methytthlo ethylthlo
or methoxy, and at least one R®is methylthlo or ethyithio; and
R*-and R®, which may be the same or different, are
~(CH,)-X, where p is Oor1; Xis hydrogen, hydroxy, CONR’R’, SO,NR°R” or
0 NRSO,R®; wherein R® and R?, which may be the same or different, are
hydrogen, C,-Calkyl optionally substituted by hydroxy, -CONH, or C,-
C.alkoxy (preferably methoxy); R® is hydrogen, hydroxyethyl or methyl; R®
is methyl, ethyl, isopropyl, trifluoromethyl or methoxyethyl; or
triazo!yl lmldazo!yl or pyrazoiyi.

" More preferably still . ‘
R" and R?, which may be the same or different, are hydrogen or methyl;
at least one R® is para to the ether linkage and is CF;, OCFa, methylthio or
methoxy, and at least one R® is methylthio;
0 R'is hydrogen and .
R%is



5is nmethyl, ethyl, isopropyl, trifluoromethyl or nethoxyethyl; or
triazolyl, imidazolyl or pyrazolyl. Mre preferably sti ?gsﬁateﬁﬁ&r?@‘lare not
bot h hydrogen. o For the avoi dance of doubt, unless otherw se indicated,
the term substituted neans substituted by one or nore defined groups. In

t he case where groups may be selected froma nunber of alternatives
groups, thewghpsiggd groups may be the sanme or dlffers\ﬁ&”m‘jyﬁ)g{s t he

avoi dance of doubt, the termindependently neans that ere nore than one
substituent is selected froma nunber of®possible substituents, those
substituents maé be the 'sane or different. Preferred conpounds of formula
(1) include: H,),-X, where p is 0 or 1; X is hydrogen, hydroxy, CONR®R’, SONRR or

3 [ (0 ot iyl am o) mt e (e Ve e e PR RGN iz

3-1(
sul f onami de; hydrogen, C,- saikyl optlonally substituted by hydroxy, -CONH, or C1
3-1(

di net hyl b d
R AR e S N e
5 phenoxy] b&nzenesi$ methylyethyl, isdpfapsli, triﬂuh'ph@myhﬁr)nmhhweihyNo[-(l

S) - 2- hydr oxy- | Wi met hyl sul fanyl ) -
phenoxy] benzen%ﬁg'g‘{’I M@ﬁ%’y °er'aZ°

3-[ (di met hyl ami no) met hyl ] -N-(2- hydr oxyet hyI ) -4-[ 4( et hyl suI fanyl )phenoxy]
benzenesul f onapy de

3- [(dl met hyl a W&fﬁ’i&ly Stﬂ"T@"ér%t%ﬂ%mqthwmwenoxy] benzonitrile;

(di net hyl am no) met hyl J -4 [4( nmet hyl sul f anyl ) phenoxy] benzam de;

di et hyI a ?1net hg [ 4(trhl uoronet hox@ phenoxyj benzam de; 29
enber 29 0 e avoidarce of doubt, unless otherwise indicated, the term substituted

”FE 3%2?‘&?%%‘3”%%‘?‘%}@‘?% PR SRR ko DR oy may

anesui f-onah¢ selected from a number of alternatives groups, the selected groups may be
- met hoxy A Hy ;Ht Ziyi ) phenoxyj - 3- [ (met hyl am no) net hyl ] benzami de;
net hyl - 3- [ (et hyl'am no) et hyl ] - 4-[ 4- (et hyl sul f anyl ) phenoxyj benzani de;
(d i met hyl am no) net hyl ] - 4-[ 3-net hoxy- 4- (net hyl sul f anyl ) phenoxy] -b
am de;
' B

(/)0000

~— r—l-AI—|-O —r—

e

mwzhg Zzw

>
N|_|

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.

Preferred compounds of formula (1) include:

0 3—[(dimethy{amino)methyI]-4—-[4-(methylsu!fanyl)phenoxy]benzenesulfonamidé;
3—[(dimet_hylaminb}meﬁyl]—N—methyl-#—M-{triﬂuoromethyl)phenoxy]benzene—
sulfonamide; i
3- [(dimethylamino)me'thyl]—4~[4~(tﬁﬂuorométhoxy)phenoxy]benzenesulfonamide;
v[(d1methyiamrno)methyl]—N-[(.?R)-2-hydroxypropyl]—tl—[4-(methy!suIfanyl)-

5 phenoxy]benzenesulfonamtde
3{(dimethylamino)methyl]-N-[{1S5)-2-hydroxy-1-methylethyl}-4-[4-{methylsulfanyl)- -
phenoxy]benzenesﬁIfonamide' -
-[(dlmethylamlno)methyl}-N—{Z—hydroxyethyl)-4—[4-(methylsulfanyl)phenoxy]-
benzenesulfonamide; .

0 3-{(dimethylamino)methyl}-4-[4-(methylsulfanyl)phenoxylbenzonitrile;

) '3—{(dimethyIamino)methyl}-4—[4-(memylsulfa.nyl)phénoxy]benzamide;
3-_[(dimethylamino)methyl}-4-[4~(triﬂuoromethoxy)phenoxy]benzamide;



N net hyl - N [ 2-[ 4- (et hyl sul f anyl ) phenoxy}-5-(1 H 1, 2,3-triazol -

yl Ybenzyl ] anmi ne; * N-met hyl - N-[ 2- [ 4- (et hyl sul f anyl ) phend §FD‘§N(b13rPDQ4 2, 4-t
riazo |I-1-yl)benzyljam ne; N, N-dinmethyl

-N[ 2-[ 4- (et hyl sul f anyl ) phenoxyj -5-(1 H1,2,4-triazo!-"'|l -yl)benzylj am ne;
N-[ 2-[ 4- (et hyl sul f anyl ) phenoxy] -5- (4H-1, 2, 4-triazol -4-yl ) benzyl]-N, N-

di et hyl arni ne; and N-(5-(3-am no-IH pyrazol - 1|

yl)-2-[4-(net hyl sul fanyl )phenoxy] benzyl)-N net hyl am ne. The conpounds of
the invention have the advantage' that 7they are selective inhibitors of
the re-uptake of serotonin (SRIs) (and -so are likely to have reduced side

effects), th(Sy{(methﬁamlrroaﬁetﬂylpm%(maﬁylﬁﬁfahﬂ}bh@ﬁ@lﬂﬂlﬁm&ﬁﬁ@ sui table for

adm ni strati ?g :@‘ﬁ Jthé bef an eff required), they have desirable
potency and GeaSing B"MW@W'J'@“‘“W@FHEDFt"ﬁ’a?x&élél%ﬂ-l vely inhibit the
re-upt ake of metieaneb@ifinamidiit not noradrenaline or dopanine, are preferred.
We have foun V[éhat co ounds of fornula | which possess these properties -

have a rel at (lamPiRBY ("@ﬁt@(ﬁﬂ'fa'f!Y}Rhﬁmlﬁ-ﬁme@fmn@)@mﬂnyﬂbagzamda;n

enbodi nent [ formul,a | and

phar maceutlcyjﬁéﬁgg%gggg‘y%nﬁg%ﬁ@myﬁ4gggm P tl119\57\1’/}% ﬁn oﬁy]p&n 2FPI%Nd n are as
defined in tﬁe[(Cﬁ/rn¢t§yla@m&nethywmmmﬂmethmummemy}-ﬂf@za&mm or

di fferent an ol ar group.
In this aspg@tﬂ é‘?ﬁf{‘fﬂ ﬂy?seiﬁngwgﬁe f‘rﬁéﬂ"’ ig %WB%@'QQ engy E?'H'éfbat i ve
n-val ue (seemn%wwﬁ-mmemwmanyl)ﬁhémﬁy}&em1,@91:@’@25]115 ifRhz\ RIS ﬁt i on
Syetom e RATEB AR noels Sy tensapotisoine %ﬁftéa@%??y%%ﬂnéy' have a
_n-value of -em@@; and - S2NH2 may have a n-value of -1.82, for exanple

" [see Table a romatic Substltuents 49, ibid.
[I\/bre preferrh’c;b%'pﬂ?thﬁlﬁ‘g%ﬁ ﬁ%‘”ﬂ’i é“é b f-diazebiDRrezul-idVue: IOt hus,
preferred grdh%ylam‘na’rmde n val ues of a greater negatlve value than -0.1,

_nore preferag}{é gl g_‘ r ative ~value than -0.5, and nost preferably a
great er ‘Hegafigdsd "?ﬂe ﬂﬁ’l‘i‘z 1 ﬁ)‘zﬁﬁﬂﬁtmﬁﬂfaﬂyl)@e"@%@nzﬂh% zero in the

above defi ni fe@ylaniifs definition of A i's based on the above reference as
if p was zero. : -

The compotnds of the invention have the advantage that they are -selecﬁve
inhibitors of the re-uptake of serotonin (SRls) (ahd so are likely to have reduced
side effects) they have a rapld onset of action {making them suitable for
administration shortly before an effect is required), they have desirable potency
and associated properties. Compounds that selectively inhibit the re-uptake of
'éerotonin, _but not noradrenaline or dopamine, are ﬁreferred.

We have found that compounds of formula | which possess these propertxes
have a relatwely polar group at RYRS,

Therefore according to an embodiment, there may be provided a compound of general formula I and

pharmaceutically acceptable salts thereof, wherein R, R?,

R® and n are as defined in the first aspect; and R* and R¥, which may be fhe

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 negatwe n-value (see -

C Hanschand A Leo ‘Substituent Constants for Correlation AnaIYSIS in

Chermstry and Biology’, Wiley, New York, 1979). In this system, H may have a n-value



| A second aspect of the present invention also provi de%?%l conmpound of
general formula (1): NRLR2 and pharmaceutical |y accept afi 8SRIEMPEr §¢04

sol vates thereof wherein: Rl and R2 independently represent H, Cl1-C6 al kyl,
(CH2) M C3- C6eyc(oal kyl) wherein m= 0, 1, 2 or 3, or wherein NR R2

t oget her represent a 4- nenbered rin@ wherein RL and R2 together represent
C3 al kyl; R3 represents one or nore groups selected fromthe group
including: CF., OCF3, SR12 and C,-C4 al koxy, wherein R12 represents Cl-06

al kyl ; 4 i.ndependent | y repr A-X wherein A = -(CH2)6-,
wher ei n ?\d}%'rogbr@é(g%n@ lbwgfi 'c‘)’?l uﬁog_r%oz\’/\ﬂ@r_g%;ﬁl; PEpseeAveliepf-182, o Br, 1,
CONRCR'  dior SBRNRERE T2k Vv INROSOR Rarackitid AXRERLISubEMNen@RBF Qbig). CHO, S( O nR10
wherein %:eor f1 qr 12 and wherein R6, R,  R$ and Rt O I ndependently
represent A B C L BORT KPS AN AR Y Hmpis NP e & aHES thus prefersadiggaups R1 1

r epr esentayHiavr-valuéd dfylpreafel fdghiie val:e ian -6 QLHERE SRNRERG: d wherein
said C, ,6 ﬁ%@gleﬂgrigup Isgregptli@ognalel y substituted f)eggb(l)yne ort no g@groups

sel ected ‘P S g postpiplerhly2ggialey negativgyalue danHR.0. Eyeh vdickopiy, C1. 6

al koxy cardgenban 866 irth®abo9€ d&indRnI8PUEHREH 02RO ocyclic
ring contalfnin 1, 2 or ' 3 heteroatons gggeig?g%d??g@ngkﬁgéé}gﬁﬁeo; or R4
and/ or RZ® 'PRASEEOr epresentative of a 5- of 6-menbered heterocyclic ring
cont ai ni NYsekondaspict S thehredend ’ oG 1 N
addition, R6 and&[R' rray]? togg%%g??ﬁoﬁﬁ&?%gt‘ﬁ&g%dy&dﬁ)&aﬁﬁlgﬂmﬁae@' are
attached, represent a pyrrolidine or piperidine ring (which rings are
optional Iy substituted by-OH or CONER20r a norpholine ring (whichis
optionally substituted hy CONH2) wth-the with the proviso that both R4
and RS are not H The pha mv?':“ €ally or veterinarily acceptable salts of
t he conpounds of the . inverj whi ch may contain a basic centre are, for
exanpl e, non-toxic aci dR ‘ 0 _ -

. ® .

"and pharmaceutically acceptable salts or solvates thereof wherein:

R' and R? independently represe})f' H, C;-C; alkyl, (CH,),(C;-Cseycloalkyt)
wherein m = G, 1, 2 or 3, or wherein NR'R? together represent a 4-
membered ring wherein R* and R? together represent C, alkyl;

. R® represents one qr more groups selected from the group including: CF,,
O_CFS, SR* ‘and ‘C,--C.4 alkoxy wherein R™ rebresents C-Cs alkyl;
and '

. R* and R® independently represent A-X wherein A = -(CH,),-, wherein n
represents O, 1 or 2 and wherein X represents: H, F, Cl, Br, |,
CONRSRT or SOZNRBR7, OH, NR*SO,R®, NO,, NR*R", CN, CO,R™,
_CHO, S(0).R* wherein m = 0, 1 or 2 and wherein R%, R?, R® and
R™ independently represent H or C,, alkyl, wherein R® represents
Cys alkyl, R" represents H, C,, alkyl, C(O)R®, C.O,_R*‘, C(O)NHR® or
SONR'R® and wherein said Cy, alkyl group is optionally substituted
by one or more groups selected from OH, CO,H, C,, cycloalkyl,”
NH,, CONH,, C,, alkoxy, C,s alkoxycarbonyl and a 5- or 6-



salts formed with inorganic acids such as hydrochl oric, _hydrobromc
hydroi odic, sulfuric and phosphoric acid, with carboxyP?Sertamper 8p04i t h
organo-sul foni c acids. Exanples include the HCl, HBr, H,. sulfate or
bisulfate,-nitrate, phosphate or hydrogen phosphate, acetate, benzoate,
succi nate; saccharate, funmarate, nmleate, lactate, citrate, tartrate,

gl uconate, camsyl ate, nethanesul fonatgg ethanesul fonate, benzenesul fanate,
p-tol uenesul fonate and panpate salts. Conpounds of the invention can also
provi de pharmaceuti cal | r veéeeri narj | .acceptable netal salts, in
particul ar non-toxic a'lnég'gﬁregn tEfOCHFic BNt SPptRIntRgk ) Z 4irt &, heteortontmases.
Exanpl es include the sssledien frdtRhaSHdy; al um nium cal cium  magnesi um
zinc and diethanol apg,ne salts. for. reviews on.suitable pharnmaceutical
salts see Berge ef’ & a§d/opRamay bedepresagdativeof o 5- voGMmerBieyad bpteedeycii |

“International Journal @ (%ﬂ@‘r{]ﬁé; fUf | -217. .and. P L Goul d,
Encycl opedi a of Phar ma_cgut_i_czlil . e'&%ﬁ%%%@a%r%%gecéﬁioﬁhr §ca"racl\l%'\/9 or k
11996, Vol ume 13, pagén4&diign®’ andeRphay. tegaturrivitl thy Nateptcabhieh s@dyvat es of
t he conpounds of the igfuept J5RY gl 4 he hydrates.thereof, Al so

i ncl uded within the sco%gﬂg?%{ah{a' cosrt?ylr)]gg gﬂgﬁ&?v%{r RGineinds(whichy fipgs -
inventi-on may be pol yarergptienalij eubstitute? By SRR tee rdONH2 06Ha hobRfife g salts

may be the tartrate s . Lcul arl - rate and the D-tartrate
salts (and al so the r3&@%“&&%%3??%?@3%@%&?@%&5%%&9@‘“@tﬁlﬂﬂe, PEaYisO
hydrochl oride salt; tthatboit Rédrel RBrenobd the sulfate salt. A further
preferred salt may be the sodium salt (see Exanple 28). Accordingly, a

third aspect nt - ti.on provides, a_conpound ‘of forrmula 3-

[ (01 met nyt ar py BB RGN, o PG RaiR e Btardeicisals e rapavede eHBeul onarm d

or (L) or _ (iDyemanwhizhenagabitain hdsgodentrdiee gbnahinglk, ATDQMNGSaadidgi i

phar maceut i C?AI{S)%OI%ﬁCGB\B' able salts ei r-sol vates or pol ynor phs, defined
the

in any aspecf  of v eRERBY l.a(: g5 éta(gl 3 Wwamémq{mwgiodiﬁ’ chemi cal

processes) aswfurietiad phosphoriaacid, ARG iOAcidI W with Y §aHd-Qilfonic atilag, conpounds

_qf the i nven&kgﬂp[gsa }ﬁcﬂgg ?t?esﬁcfplﬁr,%l._gt}?{a&e c?rrtlnlisruﬁ’late?r?rpretatre?ghoasgﬂatz%r .
hydrogen phosphate, acétate, benzoate, succinate; saccharate, fumarate, -
maleate, lactate, citrate, tartrate, gluconate, camsyiate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-foluenesulfonate and pamoate salts.
Comp'oun_ds of the invention can also provide pharmmaceutically or veteriﬁarily
-acceptable metal salts, in particular non-toxic alkali and alkaline earth metal salts
with bases. Examples include the sodium, potassium, aluminium, calcium, ‘
magnesium, zinc and diethanolamine salis.' For reviews on.suitable
pharmaceutical salts see Berge et al, J. Pharm, Sci., 66, 1-19, 1 977; Bighley ef -
al, International Journal of Pharmaceutics, 33 (1986), 201-217; and P L Gould,
Encyclopedia of Pharmaceutical Technology, Marcel Debker Inc, New York 1996,
Volume 13, page 453-497. ‘

The pharmaceutically acceptable solvates of the compotnds of the invention
may include the hydrates thereof. .

Also included within the scope of the compound and various salts of the invention

may be polymorphs thereof.



exi st in a nunber of stereoisoneric forns. Al stereoisonmers and m xtures
thereof are included in the scope of the present i nventy sFPICRABEIHG
conpounds may either be separated using preparative HPLC and a colum with
a.chiral stationary phase or resolved,to yield individual enantioners
utilising nmethods known to those ski |Ped in the art. In addition, chiral

- internedi at epeAREWILTTBY 1Rarrke $MsVifdicaRdy S8 dniQteRhe BR TR kR al ,
conpounds of the invention. The conpounds o¥ the invention may exist in one

or nore taut srrhsr(ami dlso tre radérhic O/lotdrpae): sherytibsphaté uﬁl@&hé r8Miorfiee i-ncl uded

in the scope resen‘%l ent .on. For exanp faimto

2- hydroxypyrf%r Wlm Al and g s @ It @“Q%H{Wﬂﬁﬂitmwbﬁthwsodml donyl . An
enbodi ment newit @bsBxampledy radi ol abel l ed-conpounds. It will be appreciated
by those skilled in the art that certain protected derivatives of

conpounds ofA&da,aimglsva@ﬁlfmpec‘(\@tH SprBRY &@anﬂa?@oﬂﬁés% Pofha ok@%’f—ml‘é"?‘aprm ection

st age, Qﬁ ssess pharnacological activity as s

certain i nst E%pghylanﬂéo d%ﬁﬁ‘iﬂr%[“e@@glmrlﬁarﬂ) pbtPnOpﬂb%m@@&dfom«mdndr (llher eafter
met abol i sed (D) ThhgtRarhetegr form conpounds of the invention which are
phar macol ogi cal |y active. Such derivatives may therefore be described as
"prodrugs". lemetnaler, canepauais thanpeumassuticdlly thesptahle saltso theirzylvatss oas

prodrugs of | | OF enber 2004 WO 01/ 72687
PCT 118011004%“?%‘3% ﬁ%ﬁ'cat?&é‘ts ;oﬂ(\é?rhyggp%é ?ﬁpgﬁ?fa?%@* conpounds of

t he i nventi oconapeandsin mtd_aedcalmobdass@sldire rsfenpeionds 'compoumdenif tien. Exanpl es of
sui tabl e pro.-dr s, for the conpounds of the present invention are

descri bed i n"BHY - of Today, Molunme 19, 5 Nunber 9, 1983, pp 499 - 538 and
‘in Topics in Chem stry‘, Chapter 31, pp 306 -- 316 and in ubDesign of
Prodrugs"” by_H. Bund EI El sevier, 1985, Chapter-1 (the disclosures in
whi ch docunemesc%'{'ﬂ%’ ??SH‘&’FBQPWF%P?PSS'?S 9‘@@'@8&5’"@“0{3“%% ands$h t her be

appr eci at ed éi&stﬁrh@ﬁ@mﬁlét bflststebiSorhd1 Bints. All BRFedi®nidl BndRib&lre8 therédtown 0 to
those skifled in the art a "pro-noieties", for exanple as described by H

Bundgaar d i rAreBdyds intherscgar aifse prassat igvestien sBaeemin compeundgdsent . | s
i ncor por at edsithRepebEpAttet Q:Eﬁb PRGRIANBYEPE HldaFEAANWRRR cﬂﬂﬂ's?étﬁna

functionaiities when 'such functidnalities are present W thin conmpounds of
t he i nventi dimase orresolved to yield individual enantiomers utlllsmg methods known to
those skilled in the art. In addition, chiral intermediate compounds may be -

resolved and used-to prepare chiral compounds of the-_invention.

The compoun'ds.of the invention may exist in one or more tautomeric forms. Al
tautomers and mixtures thereof are included in the scope of the present '

- invention. For example, a claim to 2—hydroxypyndlnyl would also cover its
tautomenc form, o-pyridonyl.

An embodiment may also include radiolabelled compounds.

Ttwill be app'reciated by those skiiled in the art that certain protected derivatives of

- compounds of the invention, which rﬁay be made prior to a final deprotection stage,
may not possess pharmacological activity as such, but may, in certain instancés,
be admiinistered orally or parenterailly and thereafter metabolised in the Body o
form compounds of the invention which are phérmacolo_gical[y active. Such
derivatives may therefore be described as “prodrugs”. Further, certain compounds
of the invention may act as prodrugs of other compounds of the invention.



5 Preferred prodrugs for conpounds of the invention inclu . este

car bonat e egters ghem estgPs phosphate esters, n|tr02%§?@F§me%ﬂm¥hte
esters, sulfoxides, am des, carbanates, azo-conpounds, phospham des,

gl ycosi des, ethers, acetals and ketals. O Conpounds of the invention
maybe prepared, in known manner in a variety of ways. In the foll ow ng
reaction schggggpend hereafter, unless otherw se statedg, P 3, n,om
and p are as defined in the flrst aspect These processes rnf¥urther
aspects 5 of the invention. Throughout tte specification, general fornulae

are desi gnated by Roman nunerals 1, II 11, IV etc. Subsets of these

general fornul ae are deflned as |a, Icetc .... 1Va, IVb, IVc etc. O
Compounds of g ared from-conpounds of general
formula (I1j %PEF @‘ir}w%ﬁe%réi‘% oEeomRoyR %@H‘éﬁf@vﬁﬂrﬁgnﬁmﬂ@v _is a

sui table 29 Sepﬁtmnﬁ&?sc%ﬁ@éftﬂé!f&éﬁﬁiﬁ68)?anﬁﬂ§df39iﬂdbw8-&n@%foﬂtﬁ@Vl ng group

such as hal ogen sul fonate_ester such

trifluoromnet haﬁ%‘émlpgﬁ&’f getﬁ?lresﬁﬁ%'ﬂ%ﬁ‘i@%%?r?&te?ﬁpéd '“d?fég%?faTtﬂdW:lyqﬁ-ﬂmﬂ%r a.

SCHEME 1 (M55 Nuf@br %4968 gy 499 éss\éhﬂnﬂé?ﬁ&sﬁécﬁéﬁ.sﬁf fr 3% \ﬂ]ﬁﬁct | on of
SO

(fl') with a sui ﬁabl e, hal ogenating agent in an I ner vent' ‘Whi ch does not
adver sel y af f e2t6 anin Bagign efProdrugs” tbé{li‘l Bundgagrk Flsevier 198/ Ohspient (thele

L1 11 vor oret hageaid oG dhedibhibiard ARARUIGEH Abilsy @by T 2Dl e [ ner

sol vents include dichl oronet hane as 16 herein; ii)
Where R41R5 are -NO2, by reaction of (Il) with a suitable nitrating agent,

such as an al kglji fﬂﬁﬁé}lberypbfe%fafed Hythéd2 Sdi&d i tie OLrY Gl Uit pm:e?gss; kﬁg\}m
] to those skifled in the art = pro-mozet!es for example as described by H.
Bundgaard in "DESIQI‘I of Prodrugs” (the disclosure in which document is
incorporated herein by reference) may‘be placed onh appropriate functionalities
when such functionalities are present within compounds of the invention.

5 Preferred prodrugs for compounds of the invention include : esters, carbonate
esters, hemi-esters, phosphate esters, nitro esters, sulfate esters, sulfoxides,
amides, carbamates, azo-compounds, phosphamides, olycosides, ethers, acetals
and ketals, - |

o Compounds of the invention may be prepared, in known mariner in a variety of
ways.

In the following reaction schemes and hereafter, unless otherwise stated, R to R®,
n, m and p are as defined in the first aspect. These processes form further aspects
5 ofthe invention.

Throughout the specification, general formulae are deagnated by Roman
numerals I, Il, 1il, IV efc. Subsets of these general formulae are defined as Ia Ib,
lcelc, .... IVa, IVb, Ve etc.

Compounds of general formttla (i) may be prepared from compounds of general
formula (1) by a variety of methodologies (see Schéme 1), wherein L is a suitable



adversely affect the reaction at, or below, roomtenperature. Suitable 5
nitrating agents include trifluoromethanesul fonic acid! 2pSeREEPERTON4 r at e
and suitable inert solvents include trifluoroacetic acid, as illustrated in
Exanpl e 21 herein; or iii) Transformation to the conpounds of formula

where R41R5 is -SO2NRSR O by reaction of an internedi ate sul fonyl

chl ori de wi tvotimassrequi site amne of fornula HNRSR7 in posmbli@klise sol vent.
Sui t abl e sol vents include ethanol and the reactions are generally
perfornmed at or below ro onttenperature 1 For “exanpl e, -conpounds of formla
(la), where R5,is.-802 Rﬁgh repared via the intermedi ate sul fonyl
chlori des (XI | %3¥ig Greup sy ﬁagﬂesens(ﬁ gt#ﬂpal)etqfu!&natee%ﬁt@r%lﬁhaﬁ (11) with
chl or osul f oni ciflab@nictidney@nie orrﬁﬁ-!ﬂ{dngghtf%ﬂaéfg‘e%m{iy ﬁ g W th HNRGR .
Reaction conditions typically conprise lowte rat ‘reactioncan
take place either neat, i.e. in the absence of solvent, or in the presence
of an inert solvent mhich does not sagmer sely affect the reaction. Suitable
i nert solvents include dichioronethane and a typical reaction tenperature
is O C as illustrated in Exanple 28 herein. The internediate sulfonyl
chloride (XlI1) ngy be isolated, purlfled and then regcted with  HN

alternatively it]my be gelherated in s!tu . wi t houtRi olatslon then
reacted with H 7. SCRENE is 4} ' R2 NRARw~ NR RZ&F n (RS)
(Xi'} RGR7NSO di ‘a 't-otn'tpeet———ef ¢ present tion
provides a proceSs.sf or hetpreparat ono of a cofipound of gagengr ale f or nul a
(D); (') wherein . R2, R3, R4 and 'R$Jand n are as deflned abo
conprising - ™M W ' .
| (Ra}" . (RS)“ (Rs)u_
{up ) o
5 ~ For example: ' '
i) Where RYR® are halogen, by reaction of (Il) with a suitable halogenating
agent i inan inert solvent which does not adversely affect the reaction.
Suitable halogenating agents include trifluoromethanesulfonic acid and N-
iodosuccinimide and suitable inert solvents include dichioromethane as
0 illustrated in Example 16 herein;

i)  Where RYR® are -NQ,, by reaction of (Il) with a suitable nitrating agent,
such as an alkali metal nitrate, in an inert solvent which does not
_ adversely affect the reaction at, or below, room temperature. Suitable
5 " nitrating agents include trifluoromethanesulfonic acid/ potassiurh nitrate
and suitable inert solvents include trifluoroacetic acid, as iflustrated in
Example 21 herein; or '

(i) Transformation to the compounds of formula | where RYRS is -SO,NR'R”
o - by reaction of an intenhedtate sulfony! chloride with the requisite amine of
formula HNR®R" in a suttable solvent. Suitable solvents include ethanol
and the reactions are generally performed at or below room temperature.
For example, compounds of formula (la}, where R® is -SO,NR°R’, may be
prepared via the intermediate sulfonyl chlorides (Xl) from compounds of
5 - formula (Hl} by reaction of (II} with chlorosuifonic acid followed by reaction



reacting a conpound of general fornmula Il 29 Septenber 2004 12a NRIR2 (")
under suitable reaction conditions to forma conpound of9 Beptaubar 2004
wherein the suitable reaction conditions are: 1) where R4/R5 are hal ogen,
by reaction of (11) with a suitable halogenating agent in an inert solvent
whi ch does not adversely affect the reaction; ii) where R4/ R5 are -NO2, by
reaction of (11) with a suitable nitrating agent in an inert solvent which
does not adversely affect the reaction at, or below, roomtenperature; or
ii) where RAIRS is -S2NR6R7 by reactiop,of an intermediate sul fonyl
chloride with tthe requisite amne of formula HNRBR in a suitable -solvent.
A fifth aspect of g e iy kA0 R O\ i L at e cogpounds
(1), (o (g R b R b e T Tt B MBS s of
formula-(11) when TRactignsartakerpacemitbymeat dedinihé sbsbncdaf saventtor i th&Me gr oup

para to the ether Jinka L ki [ and B. .29 Septepber 2004 12b In a
preferred enbodi mﬁrﬁt t%gnrcéh nm%/t%%ge%%jf OC?SQOE?%V&%BBM% 'Phrg
conpounds of for mBuitabledyerbsolventrintinde diohipauatitinefant artgpita rddction i N a
suitable solvent . w ul f.onic acid to gj compounds of fornul a
(XI1) fol l oned by teffpb B0 0 hslif kel PP BerGiud N rmedEe (| ay .
Preferably corrpourmi!fony@bhlbﬂdémdlﬁtn(ag(lbb)isdmyd,@gﬁm@{dqﬁ&qréa&eg'?,ﬁq.l and .reacted
with |1 NR6R7 vvithq_mj?ﬁol %j@%n Conpounds of general fornmula (If) may in
~turn be prepared f tﬂ% Mely $mayrherganerrted insiiu.withoutisalation, and h an ani ne
of general fornmul ghddNRaBed vath MRdR7a sSuitable salt formthereof, together
with a hydride reducing agent in a suitable solvent. Wen either R or R2

i s hydrogen, suitable solvents include protic- solvents such as ethanol,
- and sodi um borohydride is an appropr isategefeduci ng

NRIRZ .. nrIR2 . weiR2

d %\Cf O
0 I — Q ——rrr————

[« <

®)y R
o ) . gy "

Accordingly,. a fourth aspect of the present invention provides a process for the preparation
- of a compound of general formula (I);

NR1RZ

)

and nare as defined above comprising
reacting a compound of general formula ||

wherein R, R2 R?, R* and R®



agent. Wien neither R or R2 are; hydrogen, tetrahydrofuran/

di chi or onet hane is 29 Septenber 2004 WO 01/ 72687 PCT/ | B¢y pepigpgen2004

sui tabl e sol vent system and sodiumtri (acet oxy)borohydride is a suitable
reduci ng agent. In such reactions the use of a salt formof HNR R2, such as
the hydrochloride is preferable, and an auxiliary base, to aid solublllty
of the HNR R2 salt, such as triethyl anidwe may optionally be added. 5
Conmpounds of for mul a (') rmay be prepared in turn fromthe coupling of
conpounds of general forrmula (IV) with al dehyde conpounds of general
formula M Such coupling reaction may be acconpl i shed by" t echni ques known
inthe art, such as, via reaction with piggssi um carbonate in a suitable
sol vent such as 0O dinethylfornanlde undey appropriate reaction conditions
such as ‘el evated tenperature and inert atnosphere. Alternatively,
conmpounds of general formula (1) e prepared from conpounds of general
formula (VI1) (See Scheme 2) in an golys fashion to the 5 preparation of
(11) (see Schene 1). SCHEME 2 } (M An Aq (9 %bnpounds of general fornula
(VIl) may be prepared from (VI) and (1V) hail mnal ogous fashion to the
preparation of (Il11) (see Scheme 1). o Rlg natively, conpounds.of gener al
formula (1) having a particular R4/R5 subBstituent’ may be converted into

ot her conpounds of formula (1) u3|némknomm t echni ques. For exanple i)
When RAIR5 is hal ogg &ﬁﬁb converted 5
to cyano vi a reactlonraﬁgpkﬁ%a&mhﬁﬁﬂmh éﬁﬁ%ﬁqﬁé é@éﬁ%ﬁﬁﬁ q a' Pd(0) or 29
Sept enber 2004 WO GhereingRy switghle readtioo gaaditions are:-

i) where RY/R® are halogen by reaction of (Il) with a suitable

halogenaﬁng agent inan mert solvent which does not adversely
affect the reaction;

“ii) where R¥/R® are -NO,, by reaction of (If) with a'suitabie nifrating
agent in an inert solvent which does not adversely affect the
reaction at, or below, room temperature; or ‘

ii} where RY/R® is _-_SOzNRER"’ by reaction of an intermediate sulfonyl
~ chloride with the requisite amine of formula HNR®R in a suitable |
solvent,

A fifth aspect of the present invention provides intermediate compouhds (1), (III), or (X1T)
as defined above with the proviso that in compounds of formula (I) when R' and R? are

methyl, and n is 1, R? is not a—SMe group para to the cther linkage linking rings A and B.



14 (1l )catalyst in a high boiling solvent at el evated tenperatures.
Suitable Pd catal ysts include palIadlun1tetrak|s(tr|phéggpﬁﬁﬁ§ﬁh29ﬁﬁ,
suitabl e cyanide salts include Zn(CN)2 and suitable' high boiling solvents
whi ch do not adversely affect the reaction include dinethylfornmam de as
exenplified by 5 Exanple 81 herein; ii) Wien R4/R is hal ogen such as
chloro, bromp or iodo, it may be converted to -CH2CN via an internediate
cyanoester. The intérnediate -cyanoesters . are fornmed by reaction with an
a- cyanoacetate-in the presence of a D 83§ber(l) salt-and a base, in a high
boiling solvent at elevated - tenperatures. Suitable a-cyanoacetateés

i ncl ude ethyl a-cyanoacetate, suitable copper(1l) salts include copper(l)
brom de, suitable bases include potassium carbonate and suitabl e high
boi l i ng solvents include dinethylsulfoxide. The internedi ate cyanoesters

may then be hyd fafaﬁa@mgo@aanqﬁ&empwmm@hals}oeeasefo%@ Py treatment with a
;hydr oxi de Sak&mb@.ﬁd I%cg‘mr sol vent at el evated tenperatures.

Sui t abl e hydrox §6ﬂ )Ll?é{ eayay B‘i’ﬁ‘lPBﬁtﬂ'Fjﬁﬁf@ém'dﬁd”)smHtSaMt&e hi gh

boi | i ng sol veu;itzsntlmﬂ thfleros@fRoaET @ gheddbm r{p,lnt le 89
herein; iii) V\h R@&ﬁ@gsé hal ogen such as Chl oro lﬁéﬁ@l)ﬁmo‘ﬁé@g}? it my be

converted t Beatc Y ni9i g cmrauads ofgmna ﬁa)eﬁtammymmhomdsal kyl
thiol ate sal bfforthela BXBHE)beQendrhib %Ptéhﬁ[cﬁ&actédﬂmﬁﬂﬂhﬂ‘f{r w;t?oﬂ 8@' Ling

sol vent which does not adversely affect the reaction, P2d
tenperatures. Suitable alkyl thiolate,salts include SOdI um

nmet hanet hi ol gbgy g adium ‘
tetrakis(tri heﬁﬂ?lz?ﬁﬁoég%ﬁﬁ%@?foﬁﬂﬂﬁélﬁﬁﬁ%dbgﬁb #gi{%ﬁgﬂﬁ ?mﬂﬁunc@(ﬂfvent S

i ncl ude di me BXF%P@tl'a%Wébterrpmlrfe @@eb@faﬁmmﬁa éiI\[RﬁRz bewithg, iv) Wen
?é‘rlfisbinﬂ?h%"%?{e%’“ REDHER P oo PR el Beubho RSB0 g o
pressure w t¥PemRimpn @iihE@'ﬁ’)Jr Béisdlyisen,isuitable sdlesoinchia pesse (ROH  wherein

Ris C i r ase at el evated tenperatures.
For exarrpl ﬁﬂ%ﬂéegauc%hl%né%&bga 5‘%'{“3’&?%1}8 s G &PRIRPEate;raduningse pt enber

2004 WO 01/ 7&531. Wi ﬂ@%lRﬁ)GﬂR’&are;demgen, tetrahydrofuran/ dichloromethane is



15 the region of about 100 p.s.i., whilst suitable Pd catal ysts include

pal | adi um tetraki s(tri phenyl phosphine), suitable bases Fhegrigeber 2004
triethylam ne and suitabl e al cohol solvents include nethanol as

exenplified by Exanple 151 herein; 5 Wen RalR5 is hal ogen such as iodQ ft
may be converted to the corresponding am de - CONRGRT wherein R8 and R are

as previouslyg of8fd;ned herein, by treatnment with carbon | de, the
correspondi ng amg ne of fornmula HNRSR and a. Pd(0)cat af%gﬁ “Bn inert

sol vent which O does not adversely affect3the reaction. Suitable catalysts
i nclude palladiumtetrakis(triphenyl phosphine) and suitable solvents
i ncl ude di net Byhitaleraoivetd sysiéra and acdiurn fri(acetonyitforstatdtide senelitabled at an

el evated tenp d.pressur as exenplifjed b | e 100 herein; 6
vi) When R41R5?J|°2’Eﬁé%8§@n L ’82&811? @Paﬁeg&ﬁ#fgm%ﬁﬁﬁﬁswa&e

conve (rj t ed t t thﬁﬁﬁémbrhj_,e i paatgfrialﬂe, ahicitan dgkiiiﬂNglb;}ééeﬁ &y aig%gxbhiw aff‘:I]H@IIZ\IANRI_fE? o
according to Qsugi, . shiguro, V. gishi, H Sane, T. gita, em
Leff., 1984, i@&f.u%!i%%"e%l?"yqjg%%u%?@tbei‘Wdﬁd-sui tabl e sol vent . at

el evated tegnperatures. Suitable catalysts include " o

bi s(acetonitrile)dichloro O palladiu ) and suitable solvents include, m
xyl fane, as exe .hpf)i"%f%f g@""@%&@ﬂl“@%’?&ﬁ@?%@%iﬂWﬂjfmeNT@ﬁommR@fi s hal ogen
such as brono, cehpsRids Qﬁﬁél@?&%ﬁrﬁﬁ &9 vﬁth'é?&eﬁgt]‘ﬂapé’&ﬁd&lnaé ch“]ﬁi?nepéf fc?]rfnﬁl%t ment

wi th copper powder and the desired " heterocyClic conpoun ogether with a
base. Suit abl e(lePUstoeauplingregetionmmay berascamplished by tachhinuésknomm imfiee i ncl ude

1,2, 3-triazol egst. stidhtabl e%ﬁogﬁnr' | | e and. -t he
reaction is prej'er aBI ;g/l’ (ﬁ_’r’rl e omﬁbg%ééﬁl&, g@%@%@é #?ﬁ%@%@g[{}?{ggmfgcgﬁﬁnpl i fied
by Exanpl e @81dmetisifarmaraide uhderappiopriatitRion sondiiiong suchsisadievatedor ono, it
may be convert - t d sul fonam de, by treatnent with
vi nyl sul f onam %g?&egat@%(ﬁdqgra}m%ﬁﬁ%@sﬁsﬁeyst and a suitable base, in an
i nert solvent which does not 29 Septenber 2004 WO 01/72687 PCT/IBO /00428

' Alternatively, compounds_ of generaf formula (I} may be prepared from '

compounds of general formula (Vil) (See Scheme 2) in analogous fashion to the

5 preparation of (Il) (see Scheme 1).
SCHEME 2

] e OH . 0 NR1RZ
RY I RAL. I RE _
+ e —— ’
R‘ L . 3, R‘ Rﬂi o ) .
o o™ é Q
T R, L R,
o U] |

Compounds of general formula (VIi) rﬁay be prepared from (VI) and (IV) in an
- analogous fashion to the preparation of (lll) (see Scheme 1).

0 Altematively, compourids of general formula (1) having a particular R¥/R®
- substituent may be converted into other compounds of formula (f) using known
techniques. For example: '

' i) When R¥R® is halogen such as chiéro, bromo or iodo, it may be converted
5 to cyano via reaction with a cyanide salt in the presence of a Pd(0) or



16 adversely affect the reaction, -at elevated tenperatyures. Suitable Pd
catal ysts include palladium (I1) acetate in the presencé® Septepp pH2004

t ol yl ) phosphi ne, suitable bases include triethylamne and suitable inert
solvents include acetonitrile as exenplified by Exanple 67 herein; 5 ix)
When R4/ R5 is hal ogen such as bromp, it may be converted to an a,

unsat ur at ed 7Py treatment with acrylam de, a Pd( % or &1@? cat al yst
and a suitable base, in an inert solvent which does not®3HFd y affect
the reaction, at elevated tenperatures.ifSuitable Pd catalysts include
palladiumO (I1l1) acetate in the presence of tri(o-tolyl)phosphine, suitable

bases include -tr |(H}cbﬁly@ﬂh%tgiﬁ”lﬁbllﬁigls‘o%hteatle!ﬁéied%é\h Qﬁﬁﬁe§ Balaie Py
acetonitrile as exenfg&ﬁgﬂpa ‘3/ mpl e 68 herein; Wen R41IR5 |s an

a, (3-unsaturated sff de *t"aﬂ'ﬂy' fﬁ@%ﬁo@nv@ogmn@ suiipbleqzaude, * by
treatment with a swakeipbRde zﬁwmp&@élﬁaﬁleﬁigh%uﬁ@%%&é%ﬁzhto%%trat ure, in

an inert solvent which does not adversel the reaction. Suitable
reduci ng agents in@ H@'édifég?q”h%/@ﬁ@iﬂnd@kale digetbyfareamidergsesxemplificdand
suitable ingrt sol sakpid diCidigif: t ol uene .as exenplified by Exanple 71
herein; 0 xi) Wen R4/ 5 is nitro, it may be reduced to the

correspondl ng -NH2 group via treat ment with a reducing agent in a protic

sol vent at, abo abl e_r.educin ents i pcl ude
i ron powder c)al c:{@hrﬁr{cﬂ O@?.%HB ST ﬁé’%l “F'E? Eg:{onao g”P&% rg%l?]% gredueous
et hanol and at at y e «CH,CH vizau intermetiatepmyandester. Tie ittemeﬁbletdyaﬁ&@tér@ about
100C, preferably a as.exenplified b 107 hereirn; xii)
Wien R41R5 is - NHzt%‘(P‘J'ij °"H%€E¥)E SR ane-pganoRtetatsiin REANSE of RHSO2RY
group by reaction \mbﬂsera)ﬁwatﬁraydaabl|ﬁgtﬁgﬂfﬁumgrsotuaﬁtarema@ae of a base in
.0 an inert sol ven'tI whi ch o rt adverselgépaffect the reaction at, or

bel ow, room t enpe %[P?ﬁ'@t“mé"u itableo-cyancgesiates inglpds s e-cyangasatate,
met hanesul fonic 29 sﬁ@éﬂ@@éﬂér(ﬁ@% |Wﬂ1&160¥)%@ﬁ6 bRfrlias, RO 648s include

potassiim carbonate and suitable high boiling solvents include
dimethylsulfoxide. The intermediate cyanoesters may then be hydrolysed

5 and decarboxylated in one step by treatment with a hydroxide salt in a
high boiling solvent at elevated temperatures. Suitable hydroxide s;alts
include sodium hydroxide and suitable high boiling solvents include
agueous dioxan, as exemplified by Example 89 herein;

0 i) WhenR¥Ris halogén such as chloro, bromo or iodo, it may be converted
to the corresponding sulfide —-SR t:y treatment with an alkyl thiolate salt
and a Pd(0}) or (li)catalyst, in an inert high boiling solvent which does not _
adtrersely affect the reaction, at talevated temperatures. Suitable alkyl

, thiclate ;.saﬂ:s include sodium methanethiolate, suitable Pd catalysts include

5 " palladium tetrakis(triphenylphosphine) and suitable inert high boiling

solvents include dimethylsulfoxide as exemplified by Example 141 herein;

iv}  When R‘fIR“ is halogen such as chiloro, bromo or iodo, it may be converted
. to the corresponding ester wCOZR by treatment with carbon monoxide at
) high pressure with a Pd(0) or (i) éatalyst, in an alcohol solvent (ROH
) wtterein Ris C, — C, alkyl), in the presence of a base at elevated

temperatures. For example the reaction may be camied out at pressures in



17 anhydride, suitable bases include triethylamne and suitable inert
solvents include tetrahydrofuran as exenplified by ExafpPeriemhengild n;
Xiii) When R4/R5 is -NH2, it may be converted to a triazole by treatnent
with M 5 [(dinethyl am no)nethyliderie)-N, N dinmethyl hydrazonof or mam de and
a . " suitable acid, in an inert solvent which does not adversely affect

thé reactio fin&hevated tenperature. Suitabl e acids ipgl ﬁ
0 6177 , : . /@
p-tol uenesubfonic acid and suitable solvents include tgﬁj ’Z"Oézg

exenplified by Exanple 189 herein; 0 xiyg Wien R4/R5 is a -NHSC2R9 group,
It may be converted to the _corresponding - NRBSO2R9 group via treatnent

with an al kyl ating theesgion dfaBoat 108 96s.i, WhilstSuithd Pa chiafjsts isdhaent . Exanpl es
of suitable alkyl at |aﬂgqiwg%§%s i.ncl ude 2-bronoet hanol,” suitabl e bases

i ncl ude -pot assi um & isffighenylphagphine),fuitable basasrincude
| nel ude” acet oni {11 tfeinfigmPeeRBlsLtdRSlatoihol SR Rolbderbifdiblas Xv) Vhen
sSul 1 ona

R4/R5 is a sulfonamde, it nmay be converted to an ary m de by
treatnent with an &XeMmRliieddyrampleatd keréinse in a sol vent which does 0 not
adversely agfect the reaction. Suitable dcylating agents include acetic
anhydri de, suitable bases include triethylam ne and suitable. solvents
i ncl ude di chl o¥)onetWaenR4B" ishelepen suchdastigdd: angyl ke @Bvértedtorthe xvi ) Wen

R41R5 is -CN, it . rresponding al dehyde, by | 5

treatment with a hy F@%é&?iéé%ﬁiﬁégj'dgﬁe{w?‘%&éeﬁp ﬁﬁ%ﬂ&s%ﬁ?@ﬁfe"yﬂ‘ﬂ?@hydoes not
adversely affect t refinehiereionby fecimphingithadarisan rhettxile] thdweireshorgingt s i ncl ude
l'ithium al um ni um | d n Lkapl e | | yents include

t et r ahydr of ur an. SL%E? 8@8&?‘@%@"5‘5@%}“&Q&@fﬂaia?ﬁﬁwrﬁfﬂae'%a?“%ﬂt whigh

t enper at ured and i n does nokadveskelyediabiahe raagtiot cSuableicathlyays ikdadw! e 157 ;0 -

herein; 29 Septenber 2004 WD 01/.72687. PCT/ 1801/ 00428 18 xvii) Wen R41R5
isanitrile -on, %l 9}"-6‘3’-3&‘6&1{)@?%@“?% apd,syitablesclyenty include

dimethylformamide. The reaction is preferably conducted at an elevated
. temperature and pressure, as exemplified by Example 100 herein;

5 vi) » When RYR’is halogen such as chloro, bromo or iodo, it may be converted
to -CH,CN by reaction with tributyl(cyanomethyl)stannane [according to M.
Kosugi, M. Ishiguro, Y. Negishi, H. Sano, T. Migita, Chem. Letf., 1984,
1511-1512) and a Pd-catalyst in a suitable solvent at elevated
temperatures. Suitable catalysts include bis(acetonitrile)dichloro-

0 ’ pailaqium(ll) and suitable solvents include 'm—xyléne, as exempliﬁéd by
Example 88 herein; . | ' |

vii) When RYRS is halogen such as bromo, it may be converted fo a
" heterocydic group, by treatment with copper powder and the desired

5 . heterocyclic compound together with a base. Suitable hetel:ocyciic groups
are defined herein before and include 1,2,3-triazoles, suitable bases '
include potassium carbonate and the reaction is preferably carried out at
elevated temperatures as exemplified by Example 181 herein;

| ! .

O viii) When RYR® is halogen such as bromo, it may be converted to an o.,B-

' unsaturated sulfonamide, by treatment with vinylsulfonamide, a Pd(0) or
(i) catalyst and a suitable base, in an inert solyent which does nof



O NH2 group by hydrol ysis under basic, oxidative or acid conditjons.
cB:Sisi c hydrolysis is preferably conducted with a hydroxi%%g§§f"ﬂ’g§%%qp4as
pot assi um hydroxide in a protic solvent such as t-bUtanol at elevated 5
tenperatures, as exenplified in Exanple 91 herein. Oxidative hydrolysis is
preferably conducted with hydrogen peroxide in a polar solvent such as

di met hyl sul fyaxd@essh N t he presence of a suitabl e base, sﬂm@&gt assi um
carbonate at, or below, roomtenperature, as exenplifie y anpl e 90

herein. Acidic hydrolysis is preferably ®nducted with a strong acid, such
as pol yphosphoric acid, at elevated tenperatures, as exenplified by
Exanpl e 92 herei n; advénsely aifiaetthebabiion,-at elevaitbd fetnperurbs Suitdbie®dl t o t he

correspondi ng” am ne_; L.,adreatment. with a hydride reducing agent,
such as lithium S%aafa]_r%gr;‘ﬁgpng%é%gfh&@ @iaﬁ%ﬁm FiPEEFe ?F@iﬁ Pl e 110 herein;
xi x) Wien R4IRs is tol@Bosphinermyitifde basbs artbideariéth@ianme na RoRsHidmer! cohol -
CH2CH via treat ments le tg.a‘ r duc{?ng.agent iﬂ, a auf tabl e sol vent. Exanples
of suitable reduci ng SYENTLUqE firile g8 exempied RY Fxemele 64 hgranis i t abl e

sol vents ingl ude ethanol as exenplified by Exanple 157 herein; xx) Wen
RAIRS is, it na b&xgonéﬁﬁ;_eg to the correspondi ng sul foxide - S(OR via

| ow t enper at ur & t r SHEFRERYR VP CRlogen SHGhRsdremyo.dtyany be cenvered tasmms- (RTM) or

hydrogen peroxi de iymsariiéd Arhids BWidHim %EEJl i ' es 145 or
149 herein; xxi) V\heﬁ I%41R5 ils 'f%g\lélo, ?’?“ﬁwtgy eérﬁc'g%\%erfb%/({e))dmﬁg%%%t )

correspondi ng sul f G asuiaplebase;iman ipert selvedvdichrdoes notadverselyaficot the
oxi di si ng agent su S y n l,de in a pratic
sol vent as exenpli ? ?aecg Byﬂé@%eg%%%g@% ’ gplig&%‘s%@ﬁét%g?tﬁ ,mc%ie @B?‘g'ﬂﬂer 2004
WO 01/ 726870 PCT/ 111iigcetaie & the presende afitri{o-teiiiRBspHinen suitsbiecibaseak indi@ye be
reduced to the corgg ' I ol. _graup., - via.treatment wth a
hydri de reducing aﬁ%@%h@%ﬁgﬁgﬁ% l[‘ﬁ'?ﬁﬁ}'%tﬁﬁc_ﬁﬁgﬁ?ﬂ% R e’??g'ﬂé'ﬁn‘ lified
by Exanpl e 154 her dyiExahpleds hereilhen R4/ R5 is an ester, it may be converted
to the corresponding acid - - . .
X)  When RY/R%is an o,f-unsaturated sulfonamide, it may be converted to
5 -CH,CH,SO,NH,, by treatment with a suitable reducing agent at an
-appropriate temperature, in an inert solvent which does not adversely
affect the reaction. Suitable reducing agents include tosy! hydrazide at
elevated temperature and suitable inert solvents include toluene as
exemplified by Example 71 herein; ‘

“xi) ~ When RY/R® is nitro, it may be reduced to the corresponding"-NHz group
' via treatment with a reducing agentin a proﬁc solvent at, or abo(:e, room
temperature. Suitable reducing agents include iron po{uderl calcium
| - chloride, suitable protic solvents include aqueous ethanol and at a-typical
5 ' reaction temperature of from about 70°C to about 100°C, preferably about
| 90°C, as exemplified by Example 107 herein;

xii)  When RY/R® is -NH,, it may be converied fo the corresponding -NHSO,R®
: group by reaction with a sulfonylatir_lg agent in the presence of a base in
0 an inert solvent which does not adversely affect the reaction at, or below,

room temperature., Sdi@able sulfonylating agents include methanesulfonic



CO2H by treatnment with a suitable hydroxide salt in the ch)resence of water
and a suitabl e co-sol vent. Suitable hydroxide salts i ncFUgePPIPR] 2lR4

hydr oxi de and suitabl e co-solvents include tetrahydrofuran, as exenplified
by Exanple 158 herein; and 0 xxiv) Wien R41Rb is a carboxylic acid, it
maybe converted to the corresponding am de -CONRBR by treatnment with a
coupl i ng age{;}?,ﬂugwp,ase and an amne HNR&R in a suitable inert sol vent

whi ch does not "adversely affect .the reaction. Suitabl BVBIHI%Hg. agents

i ncl ude 1-(3-di net hyl am nopropyl) 5 3-ethyl carbodiim de hydrochloride in
the presence of 1- hydroxybenzotriazole, suitable bases include g
triethyl am ne and saghHvagde su il ' lified
by Exanple 159 herej n&y Al t'gr%ﬂ%ﬁijdcggb%&ﬁg%Qﬁeéﬁ@gg@fﬁ%?ﬁudﬁﬁﬁ)

havi ng a parti cul arnFpgeREtghyipluanaspxemplfied byrxemele 114thereitinpounds  of
general formula (1) having a different NR R2 group. For exanple: i}
compounds of formula (1 4\/\/ngarei n either Rl or R2 is hydrogen, can be
converted i ntoX# hefWher RyBl isaiiHafit may beitenvertyd teleetiazale betredtaenRvitnd: R2 5

are hydroger, by r ' : NG, .th an al dehyde .
and a hydri ge reduﬁ@bggigﬁ{[q&)@ﬁtp? gﬁ%&‘ﬁ’d@&?ﬁﬁ@%@ﬁ@%%?%ﬂyde,

sui tabl e reduci ng asjtable acite inandnerbsiiivent tvhich does notyaliberselh pilgdtdes and t he
reaction is preferafly:co i venpt, whi ch.does not interfere with
the reaction, sucha#aéé&é)?]bﬁfao%?ﬁ%tﬁ@ﬁ%"aﬁé‘o@}ﬁgﬁmﬁffﬁﬁ’ﬁd ?@'&B@'?ﬁ?ﬂﬁé{""as 4
exenpl i fied by ExangdiccaridBSiifableablventairtiude tSlagiccaaemphfd BH0-Aihinle 68y

PCTI 1 BO 100428 20 conpounds of fornula (1) wherein R is hydrogen, can be
converted into ot he‘?erg'gr_rpounds of formula (1) wherein R is methyl, by-

reaction of othe conpound of—formula (1) with a fornylating agent in a
ubseguent reduction of the internediate IV

suitable solvent, -foll ]
f or nyl corrpound“")vm‘fvﬁe'é gﬁi%ﬁﬂ%ﬁcsrﬁgp@@ﬂ! be ponygripdhithe sol vent
preferably at el evaidbspéiiiREIN{BORR® GRold ARlBathniWiuRhh BRtyBEIR Ygent nC! ude

pent af | uor ophenyl . . .
‘ and a base in a suitable inert solvent. Examples of suitable alkylafing

agents include 2-bromoethanol, suitable bases include potassium

5 carbonate and suitable inert solvents include ‘acetonitrile, as exemplified
by Example 122 herein;

xv) WhenRYR’isa surfonamide, it may be converted to an acy! sulfonamide
by treatment with an acylating agent and a base in a solvent which does
0 not adversely affect the reaction. Suitable acylating égents inciude acetic
' _ anhydride, suitabl_e- bases include triethylamine and s'uitable' solvents .
" include dichloromethane as exemplified by Example 66 herein;

xvi) When RYR’is -CN, it may be converied to the corresponding aldehyde by
5 = treatment with a hydride reducing agent inan iﬁert solvent which does not
adversely affect the reaction. ﬂampleé of suitable reducing agents
include lithium aluminium hydride and suitable inert solvents iﬁciude
tetrahydroﬁxran. Such reactions are preferably carried out at low |
temperature and in an inert atmosphere as exemiplified b’y Example 157
0 herein; '



formate (formed fromformc acid, pentafluorophenol and

di cycl ohexyl carbodi i mi de) and suitable solvents for the?%9eRiEMaeE P4 ncl ude
di chi oronet hane. Suitable reduci ng agents include borane-tetrahydrofuran o
conpl ex and suitable inert solvents for the reduction include
tetrahydrofuran as exenplified by Exanple 128 herein. . Alternatively,
conpounds of neral formula (i) nay be prepared from conpounds of formula
(M11) (see g@ﬁg %73) wherein L is as defined for SchemBCHBOUEHE T is a
group which can be converted into CH2ZNR R. Exanpl es of suitable T
substituents include: carboxy, alkoxycarbonyl, -CN and -C(ONR R2. _
SCHEME 3 (1V) (¥ | Whep R'Rismaisierdeidt hay be corwerted toothe comespoddingt T or nul a

(Vi) to (1), incl y ' : s rhoxy..or. al koxycar bonyl , by

reaction with an ameﬁ?wglfargde é’yﬁﬁém'ﬁu”ﬁ%&ﬂﬁ%%é’“%‘“%8f ?r?'éﬁo'é%' "fol | owed

by reduction of theBasighytisolysis ismpoaferiblyaonduntaivith o hydroxide balt £ukh.asSuch

conpounds of gener 9] 1) . e further reacted wth sui tabl e

al dehyde. and hydri gﬂéOtaérsgréﬂgytﬁa)&%%@rﬁ ,ro{g soé“@&?%l%%&"&bgﬁevﬁgqq owed by a

S5 o e et e g oSl

ept enper ( - I1,) wnere Is -CN, by -

reduction to its co?/?g%%i‘ﬁﬁq tj"fa%gmmm?ﬁ{?’a&e ingpylpisoivent gcoAsde

further conpounds odimgthyisuifdxidedn e preddnke Pl Sligibk badk! fith RRtRLIPL N of R
e amine can be further reacted wi'th a suitable

or R2 are not hydroge h _

al dehyde and hydri d‘%"?‘@?i’%%?fng' bedpw rooms femperatures as gxerplified hy Exgonle 900! | owed
by a hydride reducifgeindfsdic hidtolREi9 H&r f (d i and
i1i) where T is - GO KR Rz,'°b§_ ?gdluctr?oﬁ%tbg dpbriioagdlﬁggwg&aasﬁq&ﬁ%g@%l%Jg\?\ed'
optional |y By an ap¥tRARhgsrhags Acid, afielgyaist iemperatures; amexdrhplified bgr i s

E_xample 92 herein; '

xviii) When RYR®is —CN, it may be reduced to the corresponding amine —
CH,NH, via treatment with a hydride reducing agent, such as lithium
5 _ aluminium hydride as exemplified by Example 110 herein;

xix) When RYR® is —CHO, it may be reduced to the correspbnding alcohol —
CH,OH via treatment with a reducing agent in a suitable solvent.
Examples of suitable reducing agents include sodium borohydride, and
0 suitable solvents include ethanol as exemplified by Example 157 herein:

xx)  When RY/R® is, it may be converted to the corresponding sulfoxide — .
S(O)R® via low temperature treatment with an oxfdising agent such as
oxone (RTM) or hydrogen peroxide in a protic solvent as exémpliﬁed by

5 - Examples 145 or 149 herein; 3

- xx)  When RYR® is ~SR", it may be converied to the c;onesponding sulfone -
© SORY via low temperature treatment with an oxidising agent such as
oxone (RTM) or hydrogen peroxide in a protic solvent as exémpliﬁed by
0 Exémples 146 and 150 herein;



O hydrogen into alternative RL and/or R2 groups via treatnent wth al dehyde
with subsequent reduction, or by treatnment with a for mZAiPeri§mREEA04

foll owed by a hydride r educi ng agent. Conpounds of general forrmula (Vill)
may be prepared in turn by the coupling of conpounds of general fornula
(I1'X) and conpounds of the general fornula (1V). Reagents and conditions
for such co eactions are as previously defi ned r. the coupllng of
conmpounds o;w%tedr?l%rggl formulae (IV) and (V) in Schene 1. ;’gﬂfﬁ? s of
general forrmula (1 X) may be prepared in fern from conpounds of 0O general
formula (X).(see Schene 4). SCHEME4 {DO Conpounds of fornmula.(1X). may be
prepared by ar Wit |Whe,|h BYRF iszini dster, erswbét'ddﬁJuéd RIthe torksupoALNg lceholl or mul a

(X) to give conpou ds of L, d|r tl | ternatively conpounds of
formula (1X) may b "BYRD %&%"V'ﬁ%{e\ﬂ@ é‘¥ ucing BIRIEI UCB@Sct r ophi | i ¢
substitution of coriittdunciumihiufronyabde® a6 ¥kerhglifigi v¢ ExhfbR/ 1R digdif; conmpounds
whi ch then undergo further reaction to give conpounds 29 Sept eber 2004 WO

01/ 72687 22 PCTIIBO /00428 of formula (1X). The internedi ate conpounds may

be isol at edsor nayaéeRYRMis aﬁlésté,l foute is
shown in Scherr)gaig SCHENVE SIS O%Vﬁh%ﬁ%%odv%ﬁé@{d [?Qco F‘é@étag@' wth

sul fonyl chloride &Pl Rtreatms gfitablethydrenide saikin)the oresammjoﬁwateeact i on

with NHR8BR to give aqﬂrg)gmgglg cﬂsoiv@ﬁ%hi%b#-lh@?&éude%aﬁ? Mk rlﬁlﬁ@'gr oute to

conmpounds  of formula (la) 1s shown in erre ction
condi tions for the Hyprx esﬁtﬂdﬁuitah)@bw-smlgemszmwde tatrabfdroﬁ:namnadxembhfbﬁr mul a

(villa) to corrpounq,? ﬁer%:haﬁn are treatnment with
u

bor ane-t et rahydrof (?onp see dExarrpl e 61). SCHEME6

xxiv) When R¥R® is a carboxylic acid, it may be converted to thé corresponding
amide ~CONR®R? by treatment'with a coupling agent, a base and an
amine HNR'R” in a suitable inert salvent which does not adversely affect

.the reaction. Suitable coupling.agénts include 1-(3-dimethylaminopropyl)- -
5 '3-ethylcarbodi'imide hydrochloride in the presence of 1-

hydroxybenzotriazole, suitable bases include triethylamine and suitable

solvents include dichioromethane as exemplified by Example 159 herein.

Alternatively, compounds of general formuta (I} having a particular NR'R? group
0 - may be converted into compounds of general formula (f) having a different NR'R?
group. For example:

)] compoun_ds of formula (I) wherein either R‘- orR%is hydrogen, can be
converted into other compounds of formula (1) ﬁhérein neither R nor R?
5 © are hydrogen, by reaction of the bompound of formuta (i) with an aldehyde
‘ -and a hydride réducing agent. Suitable aldehydes include formaldehyde,
suitable r@éducing agents include sodium tri(acetoxy)borohydride and the
reaction is breferably conducted in a solvent which does not interfere with
the reaction, such as dichioromethane at or below room témperature, as
0 exemplified by Example 183 herein; and



" RSR7NSOx (Villa) RBR7NSO H (la) 29 Septenber 2004 WO 01172687

PCT/ TBOL/ 00428 23 According to further aspects, the i nfERERBROBTHRAddes
conmpounds of formulae (I1), (VIIl), (Villa) and (XIl) as defined above. In
conpounds of general fornmula (I1) when R and R2 are nethyl, and nis 1, R3
IS not a-SMe group pars to the ether linkage Iinking rings A and B.

Conpounds o ae (1V), (V), (M) or (IX) are either _known and
avai l abl e ffr‘%(;mﬁy gagl{n'rerm al sources or are avail abl e frohrCBHEZi al | y

avail able materials using known technicifes. It will be apparent to those
skilled in the art that sensitive functional groups may need to be
prot ect ed and, ldepcompesnsis of fannnlg (Ewiem%lsdiyd-gemmmmmfleﬂwimd al.

This may be achi ev u | £ _asg described
in “Protective G ?ﬁ‘egx?'ﬁﬂ@“ggtﬁ?@@'ﬁkﬁgg Ch R Fanegimi yorﬁ 0?' % G eene
and P G M Wits, Jehmpoundegf f@rnlﬂllsad))n:ﬁﬂﬂmrmwm adgextin smtia&la splvewd, des an
exanple of a. pro strae | oyed in. t nthesi s of a
conpound of t he prgcngWFHgy%g@%ﬁF reél"ﬁg %‘Rﬂﬁ ’Eﬁéﬁ%mwﬁ/ W CUPRRURG; at e
that diaryl5 et her s wihy Hyerige mdamﬁgiag@t irgaralneﬂldﬁlb@rlit ﬂ%fe?éiﬁl& Bedlbfated

met hodol ogi es. " For ,a _revj ew_of ogi es see J - Sawyer, Tetrahedron,

56 (2000) 5045- 506%5M ?%@F%@P%@E%%Wéﬂ"}g W"Féﬂ‘éﬁl%ﬁ@taﬂm&w@mdounds of the

invention are usef %mﬁ@t@tﬁ@d%ﬁmmﬁacneFﬁ’én%ﬁ@#o%ﬁéﬁﬂbnaﬁ'V' ty in mamal s,
i ncl uding humans. Mpre particutarly, they are useful in the manufacture of

medi caments for t iS4l cafboﬂﬂ'@@@rﬂﬂdcﬁﬂlfébfeaomlﬂ%f%&e formylaiartinelbde
regul ati on of nonogm | se states
that may be mantloggl&i?%rgéltﬁﬂ{bs@gﬁé%Eégﬁgﬁ%hg&éée&fﬂeugg bgn %%gﬁahggrogl?%25| on in
cancer pati®nts, déﬁﬂ'@@!ﬂaﬂﬁsﬂwblﬁﬂaﬁkwm&lrﬁwtreétmhsnir[mtusbrryocard| al

I nfarction depress%&gﬂh :8[??1:’; ssion, depression in
infertile wonen aedi gtl’l c depres I{%%P’WE tlé héjﬁgfg%
Alternatively, compounds of general formula (i) may be prepared from
compounds of formula (Viil) (se_e Scheme 3) wherein L is as defined for Scheme
5 1andTis a group which can be converted into CH,NR'R?. Examples of suitable

T substituents include: carboxy, atkoxycarbonyl, -CN and -C(O)NR1 R?
SCHEME 3 .

. RS
. - oH -
R2 T - .
n @ s o Oneormore steps Rt
-+ —— ’ ———————
4 . ot ' .
R L ) 3}n @

) R
I ™) . o @

Methodologies for converting compounds of formula (V1) to (1), include:

o i) where T is carboxy or alkoxycarbonyl, by reaction wrth an amine of
general formula NHR'R? to form an amide followed by reduction of the
amide to provide a compound of formula {I). Such compounds of general

~ formula (I} may be further reacted with a suitable aldehyde and hydride
reducing agént, ora fotmylatin'g agent followed by a hydride reducing

5 agent, fo provide a compound of formuta (1);



maj or depression, single episode depression, recurrent-depression, child
abuse induced depression, post partum depression and g%%gﬁve@ per 2R84
syndronme), generalized 'anxiety disorder, phobias (e.g. agoraphobi a,
soci al phobia and 29 Septenber 2004 24 sinple phobi as), posttraumatic
stress syndrome, avoidant personality disorder, premature ejaculation,
eating diso .g. anorexia nervosa and bullnta ney besity,
chem cal dependenc?es (e.g. addicti-ons to al cohol, cocaf%gaghﬁgﬁoin
phenobarbi tal- nicotine and benzodi azepidies), duster headache, -m graine,,
pai n, Alzhelner s di sease, obsessive-conpul sive disorder, panic disorder,
menory di sor débs (whgre HisEM byreduetiondo its cotraspouding ammecbféag'mutael at ed

cogniti ve decl'ine ( )

Parki nson s i seacg N, To bR AR ortlnRE B oerBrdl P R Whereb

((lesklt nes: asl) end?erﬂnet@ne@rbdhd:éRso(llaz aje nbylmiqutgent)’metamiaeaarat)e futhgospasm
particularly in S e re ar Xi a,

gastroi ntesti nal t?%gf%&@}%@@g% ‘{’jf @E‘ﬁfﬁ'ﬁﬁé‘% ucig %ngf?y and

secretion),5 negat i femylating agmttm‘llowembﬂahwmradud@iﬁmﬁtwBﬁiwde-%vndr one,

fibronyal gi a syndro S i ntinence, Tourette's syndrone,
trichotillomani a, 'tﬂ‘féﬁ? %a(ﬁ ‘Prpot ence, attention* deficit

hyperactivity di sorder (ADHD) chroni ¢ paroxysmal hem crania, headache

(associated Wih vascular disor df:r s), em)tl onal | abili ty, pat hol ogi cal
crying, sleepillg diégregkis -Cf Rf: by yadustion Woipsevide a"ﬁingl?r@llﬂ“@ of particular

interest include depfiGfy Ban %ﬁr@ﬁﬁdt@@or@l%@idﬁ&ﬂ‘h%ﬂﬁfoﬁ? lf%hl’i s di sorder,

obsessi ve-conpul si ve di sorder, post-traunmatic stress disor substance
abuse di sorlers anbyféféﬂ%lal"tﬁtﬁ@mﬂtt& Rband/erdRigtouns via treatment wth ddahydpr emat ure —-

el acul atfon. _Pr ey heuBlAGHALIRoNeY b f-'ngfvﬁg?? rﬂﬁfaﬁéftf’@%ﬁuat. on of a

recurrent ejacul ation ore, upon Or

sexual partner. | follpwgd hyscblywed‘eﬁuwmjamt ej acul ati on occurring before the
i ndi vidual w shes [see "The Merck Manual ', 16th edition, p 1576, published
by Merck ‘Research Laboratories, 1992]. Thus, according to a sixth aspect,
the present i rﬁ‘mmdtnndspf gariem famutanvtil) mbyds pie;ﬂairaethtuaﬂnwlhemuplmg of

e 2 RGP b EraP it (B SR SUneB B T YR B folRlE Thy. 07 U5

Reagents and condlt!ons for such coupling reactions are as previously defined
for the coupling of compounds of general formulae (IV) and (V) in Scheme 1.

Compounds of general formula (IX) may be prepared in turn from compounds of
0 general formula {X). (see Scheme 4).

SCHEME 4

Compounds of formula (iX) may be prepared by aromatic electrophitic

5 substitution of compounds of formula (X) to give compounds of formula IX .
directly. Alternatively compounds of formula (IX) may be prepared in fwo or more
steps; aromatic electrophillic substitution of compounds of formula (X) to give

intermediate compounds which then undergo further reaction to give compounds



29 Septenber 2004 25 A seventh aspect of the present invention also

provi des the use of a conpound as defined above, or ph&tReREUPECHIAY
acceptabl e salts, solvates or pol ynorphs thereof, in the nanufacture of a
medi cament for the treatnent or prevention of a disorder in which the

regul ati on of nonoam ne transporter function is inplicated. Exanples of

di sor der acg%{;jlli_, to the seventh aspect are depression, attention deficit
hyperactivity di sorder, obsessive conpul sive disorder, BSW“W“&%H c
stress di sorder, substance abuse disorde@gs. or sexual dysfunction including
premature ejacul ation. An enbodi nent may al so provide the use of a conpound
of general f or gifoamyla (IXxsThedhtemeetiate sompeurfds msdy tesipaiatied cogemdratedaceut i cal |y

accept abl e sal L, : Or hs.thereaf .. in he manuf acture of a
nedi canent forg'tﬁ%gﬁﬁéde{g"%oﬁr%ﬁ -%5946¥‘£?%’§P1%6%Q%9Ww§?h?8ﬁ§- ej acul ation, and
al so provides a nethod of treatnment or prevention of premature ejacul ation
conprising the admnistration of tRig=gonpound to a patient-in need of

such treatnent or prevention. Yet anoiher enbodi nent nmay provide a conpound
of formula (1), as defined in the first aspectqu,Q Pharmaceutically

accept abl e sal (& ~gdl vates or pohyperphs thereof, treatment or
prevention of @ sor der 1 which T egutatTon of am ne 29 Septenber
2004 26 transporter Munction nay beXnplicated, for exanpte depression,

attention deficit hyperactivity disprder, obsessive-ggpul sive disorder,
post-traumatic. stress disorder, substance abuse disorders or ‘sexual
dysfunction™including premature ejaculation. An eighth aspect of the
present i nvent Comppuraisi sfgeimma () ardRael withlsuffeHysHigHdedh ghRTbAIpBLAG ofd
conmpound as 'de&i:nged Qﬁﬁt\ée or ghar maceutically acceptabl e salts, solvates or
pol ynor phs  t hiSFaYR ( lowed by reActienwite NFIRJR e @iyst compeunds effamuyla di | uent or
carrier. |t isgxg. be appreciat ed that all references herein'to treatmnent

i nclude curative,.. palliative and prophylactic treatnment. The conpounds of
the invention may be administered alone or as part of a conbination

therapy. ‘I foa- AQRdTbmad idke ©fcorfpoliNg @g@% % aqmnr\'@ %%ﬁ%@_g 6 h&?&edt hey may

be adm ni stered sinultaneousl { separ at sequentialTy. _
particul ar, thEaeinrandiionyior thedinahstep involingusdustioroidempetnds offormda

following (Vilia) to compounds of formula (Ia), are treatment with borane-tetrahydrofuran

complex (see Example 61).
SCHEME 6

’ COM ciso coH rRSrRNsO coH
@ T . l : |
L - L. L

MRIRZ nRrIr2

. ROR7NSO, rORTNS0 :
(v} [o]
—— — . . .
- -‘ . L 0 .
&3,
(Viile) .
Nr1R?
RBRINsO. :

RYy
)




for the treatnment of premature ejacul ation: Al pha-bl ockers (e.qg.

phent ol ani ne, doxazasim tansul osin, terazasin, prazasif® S&HW""%@&%@% 19 of
W)9830560; Aponor phi ne -teachings on- the use of aponorphine as a
pharmaceutical may be found in USA 5945117; Dopam ne D2 agonists (e.g.
Prem prixal, Pharmaci a Upj ohn conpound nunber PNU95666); Mel anocortin
recept or ag®Biesigs7(e. 9. Melanotan 11); PGEl receptor %‘P}%ﬁ}ﬂ%zs(e' g.

al prostadil); Mnho am ne transport inhi %i tors, particularly radrenal i ne
Re-uptake Inhibitors (NRIs) (e.g. Rebo 8t ne), "ot her Serotonin Re-uptake
Inhibitors (SRIs) (e.g. paroxetine) or Dopani ne Re-uptake Inhibitors
(DR(s); 5-HT3 antagonists (e.g. ondansetron and grani setron); and PDE

i nhi b: torl 805 u@fctvctaﬂirlgDEm?r(l“er gsp&fsyﬂi&rimregtiﬁn?p:b)ﬁdésgéfd{hpc}'imﬂé?Bﬂ’iﬁgmlﬂgﬁm)ﬂe) and
Exanpl e : =i Nco at rein by reference) and i'n
particul ar a 35?555‘.%&@-?@!*3>(@1@%&?. %ﬂﬁ‘&gfé‘f’?@ {1 @emepundgiptganetal 5- met hyl - 4-
0xo0- 7- propy! i ferdaizofipwhei R? afd RP ai rietRylydnd idisat RO ' ;4-

et hyl pi perazine i M;By/va?denafi | Ba?/esrryBA 'gfg?‘éi}fS?gg%gﬁggﬂféggﬂlJp%%%%

e.. enar 1 |
structure bel 81 etheidinkage ifkjng rings Aquist Bnber 2004 WO 01/ 72687 PCT/ | BOI / 00428
27 1C351(lcos Lilly) For human use the conpounds of the invention can be
adm ni stered alone but in human therapy w,I|l generally be adm nistered in
adni xture w t FOHPSUNdHe femBilamhdy e (Ml) W 4IX) erceitiieekiqwrdiridunmatialds fremr 1 i er

selected with ' ' ' f admni.stration and standard
phar maceut i caf&g?%gc??%gykg%?} %%%&%f%}e %ﬂ%ﬁg%ﬁaﬂggvﬂékm?t?mw%n, can
be adni ni st er &@owt teichpigueshuccal |y or- sublingually in the formof tablets,
capsul es (including soft gel O capsules), ovules, elixirs, solutions or
suspensi ons, which nmay contain flavouring or colouring agents, for

i medi at e-,  déivaillsxlappanerditd inesk skilled s thiaedhat sehsitve funchstisl grelpesay el ease or
pul satile del j¥gry b%pﬂ%t'egt%& 'agcri? aéprgtggteﬁ ‘3%%“;@93@85 o% Q gompound of formula I,

This may be achieved by conventional techniques, for example as described in

" ‘Protective Groups in Organic Synthesis’, 3rd edition, by T W Greene and P G M
Wuts, John Wiley and Sons Inc, 1999. Example 121 provides én example of a.
protecting group strategy employed in the synthesis ofa obmpound of the present -
invention. '

i

The skilled chemist wili appreciate that diaryl ethers may be prepared using a
number of synthetic methodologies. For a réview of methadologies see J S
Sawyer, Tetrahedron, 56 (2000) 5045-5065, incorporated herein by reference.

The compounds of the invention are useful because they have pharmacological activity in mammals,

including humans, More particularly, they are useful in the manufacture of medicaments for
freatment or prevention of a disorder in which the fegulation of monoamine
transporter fu_nction is implicated. Diseaise states that may be mentioned include
hypertension, depression (e.g. depression in cancer patients, depression in
!?arkinson's patients, postmyocardial infarction depression, subsyndromal
symptomatic depression, dep-ression in infertile women, paediatric depréssion,
major depression, single episode deprese:.ion, recurrent depression, child abuse
induced depression, post partum depression and grumpy old man syndrome),
generalized anxiety disorder, phobias (e.g. agoraphobia, social phbf}ia and



i nvention may al so be adm nistered via intracavenosal injection. The
conpounds of the invention may al so be adnministered vi 89 faglemiiesged%i ng or
fast dissolving 5 dosage forns. Such tablets nmay contain excipients such as
m crocrystalline cellulose, |actose, sodiumcitrate, calcium

car bonat e, ' di basi ¢ cal ci um phosphate, glycine, and starch (preferably com
potato or tapioca starch), disiritegrants such as sodium .0 starch

gl ycol ate, croscam ell ose sodium and certain conplex silicates, and

granul ation bi.nders such as polyvinylpﬁﬂralidone,

hydr oxypr opyl_net,hy| cel L.ul ose (HPMC), hydroxypropyl cel | ulose (HPQ), sucrose,
gel atin and g&@?ﬁhoblaﬂdpquqﬂy ,szr@ﬁfbﬁyn@ampn@mecéshp@smw disprdergnesi um

stearate, St @mmaufCiseulatbhysiny dishRRANR!E ' uikfig! uded. 15 29
Sept enbor 2004 WO 01772687 bt T ag) o%?eagds}gxs%ﬁ%@%%{r%&g@ﬂ“ﬁ%ns of a

similar type"RR{?Sa) sbesi ehepiicn) depangendias (eigs addictigs & alpohatapsaihes.
Preferred exgiepigphenbbhrbil Sid ' ch. a cellul ose,
m | k sugar or .hi'gk%ng_l eéull ej?“ v?gllg%ﬁ‘?d %%}%{]/%*?%ﬂ%%}ée% ff(r:f)i%agc{acE%,r‘ aqueous
suspensi ons &HEREE. BN hEkeimerredisenspmbsessivefconipalisivevdisdrdanpamand their 5

har maceuti c : e ined with vari ous. sweetenin
gr 'f asohr'?#gydaegﬁfg@?%@) 6%?% Leag.ggﬁ%gﬁa,gﬁl%g%}l&u?sqﬁ%rﬁ, A AgslRedy and/ or °
suspendi ng  &genitive devlinaARCDY).|Raskitson'suitseass (emt @smerfidiaPakdnsenepy! ene
oulSat i Lo r SPEEE. RoueBe S BorkBRisn iRt s geR endesihose
detai | ed for disordets @@ hypdrpatRtitanagevisotpant @agrichiary Wt cadgid i onal

. excipients that %gt j';\s regl @as rate npdifiers, these being coated on and/or
Jincluded in YREYHYET): GPAPREAT RN, gastiointestiadl tragkdisowdrrs (ineohdng pangge, but are

not excl usi iremgtility shd Ssbrétian), MEGARSXRNBIBIS BRLIN Rifenstiiuy!
cel | ul ose, SOdidﬁléPflg ar bo _rr%t hgf cel mﬁtgse et hfFﬁ?glth osé‘fﬁl@éeil I'ul ose

acetate, pol ¥t roRyadia syndsome,siiesi inpontiagnssnEeuretigimayiidtomet hacr yl at e

copol yner; ~ hyiheuRhrhR Kief@hiafla, Rlile impERAD (346 dBRY b , cellulose
acetate phthaglate, h drogyp_ropyl met hSI cel'?u osg pﬁ‘%‘ﬂ%’a@e,‘ thacrylic
acid copoly isordeR(ADRD), chronic paroxystal hemicrania, headache (associated with

vascular disorders), emotional lability, pathalogical crying, sleeping disorder

- (cataplexy) and shock.

Disorders of particular interest include depression, attention deficit hyperactivity
disorder, obs_sessive—compulsive disorder, post-traumatic stress disdrder,
substance abuse disorders and sexual dysfunction including {in i)articular)

‘premature ejaculation. Premature ejaculation may be defined as persistent or
recurrent ejaculgtion' before, upon 0|l‘ shortly after penile penetration of a sexual
partner. It may also be defined as ejaculation occurring before the individual

~ wishes [see ‘The Merck Manual', 16" edition, p 1576, publishéd by Merck .-
" Research Laboratories, 1992]. T

Thus, according to a sixth aspect, the present invention provide a compound as defined
above or pharmaceutically acceptable salts, solvates or polymorphs thereof, for use as a

pharmaceutical.



m xtures thereof. Mdified release and pulsatile rel ease dosage fornms may
.0 contain one or a conbination of release rate nndifyi%bsﬁ%e P

Rel ease rate nodifying excipients nay be present both within the dosage
formi.e. within the mtrix, and/or on the dosage form i.e. upon the
surface or coating. Fast dispersing or2di ssol ving dosage formnul ati ons
(FDDFs) may contain the :5 follow ng ingredients: aspartane, acesulfane
potassium citric acid, croscarnellose sodium crospovidone, diascorbic

acid, ethyl,acrylate hyl el | yl os el.atin, hydroxypropyl rnethyl
ol | ul ose. ARGt At of I Preoa® SathioR 6 pORH S e BEE TR ERICER
f I avour i ng,abpadd, yeghayhaeaeicglycaiptablesatestscdvates oapolghdrplsahereodiintiecde, sodi um
starch glycol ate, sadium stearyl. fumarate, sorbitol .. xylito].. The terns
di aper st ng grenreeSR G Ges] R o Pl Gordihrfatitiie e Wependent
upon the sokgibitionbfmofioatrive tchnspgritrfuipsivmindeplicaed. | . €. where the drug
substance is 29 Septenber 2004 WO 01/ 72687 PCT/1BO /00428 29 insoluble a
fast di spersing dosage form can be prepared and where the drug substance
i s sol ubl e Exafmakt ofldissddr wicnglirgas dgeevesthmseararddppripaatedtionide@ciconpounds  of
the inventi,Qn n.al.so.be adm ni stered parenterally .for .. exanpl e,
| nt r avenoud PPN SRt p e Ivg comaee P R eyt P ireden |y,
i nt ravent r i sobdtanct yhuse disardsuy @tshual dygfunctivh iiasidéprrdmature sjhcuativani al |y,
intranuscul arly or subcutaneously, or they may be adm ni stered by infusion
techni ques. For such parenteral adm nistration they are best used in the
form of a sAeembcdigytimayidso wovidd thonsewlfih cdmprayd clgehatlforotulagll) as dfstednces, for
exanple, e alts or .0 glucose.to ke .t he sol ution isotoni¢c.with
bl oon:  The BadsavrkSh Cherdme- RS S RS IBrE & HathaPf R ALl y (o o
pH of fr omtBe tnam@cture §f avegiss@ntyfor théieeatrpame praprestentbom of presuaiviedjdcelapart, ent er al
for mul at i ong, Udele, SLE bl o FAULLIONS ol el AL e B CAMRLIRREG, Y, St andar d
pharnaceuticaf ?Bchnlques Wel IR PSVENGE & RIRPTHIE §2 0P SEIIN"E 5 For
oral and péahesinenistatian of thissompdund o 4 watibnt emeep af suelntreaimédn er wasiehtjondosage
| evel of" the conpounds of the invention or salts or solvates thereof wll
usually be from 10 to'500 ng (in single or divided doses).

Yet another embodiment may provide a compound of formula (1), as defined in the first

aspect, or pharmaceutically acceptable salts, solvates or polymorphs thereof, for the

treatment or prevention of a disorder in which the regulation of monoamine



o Thus, for exanple, tablets or capsules of the conpounds of the invention
or salts or solvates thereof may contain from 2.5 ng t2° 2sptemipenRO%kti ve
conmpound for admnistration singly or two or nore at a tine, as
appropriate.. The physician in any event will determ ne the actual dosage
which will be nost suitable for any 2%ndividual patient and it will vary
with the age, weight and response of the 5 particular patient. The above
dosages are exwenylogenfunstion may be/impligaied & exampihdapesssigm atteptiondaficie, be
i ndi vidual in : ' : e nerited and
such are wit hﬁ%ya%}g(g&g%\,ggéﬁg¢bttgﬁ§§e?F\I&hﬁ%{i?{)ﬁg&%’g&tst a?&?%}“%%er son will also
appr eci at e t halisorden sppptance dbwsedisprdanf orgeupbdyafugdiodinclvding p(anméiredi ng  PE) ,
compounds of the ipyention nay be taken as a single dose on an as o
requi red" basi tll .e. as needed or desired). 29 Septenber 2004 WD 01/ 72687
PCT/ 1 BO1100425 30 Exanpl e Tablet Formulation In general a tabl et
formul ati . | | ' . Ong of a
corpound Aair ket SEisE R BB Eh B el it coLio P B BB D D S
t abl et f id dompeingls definey abave geplfarnomeBaily acoeptddOmts, silvatesoanplwortpbs nul at i on
for a 1 | s 1L r ' : i 9 Free acid, Free base or
cRa Fo ot Pub BLGu Jub Bl AL

Salt of npoun ose Or oscar nel | ose

Sodi uns. QPO nesi tearatel. 500 5 * This quantity is typically adjusted
in accorag'ﬁé‘g/gaﬂ’weg% tﬁ%ﬂ?‘\f? .“C%'ée"é'ﬂ;{%h “B'Pdf‘ﬁ%c‘i’rﬁ@ tion can al so
be adm niglieiedandpropidsdiclyatiedty i nhal ation and are conveniently
delivered in the formof a dry powder inhaler or an aerosol spray
presentation froma pressurised container, punp, spray or 0 nebulizer wth
the use Ofhedcomiplol:AMd 6F thE RRBhEGH thay e SdmiflisERLAIOM & dxppIBEhane;

trichl orof! uoronet hane, dichlorotetra- fluoro-ethane, a hydrofl uoroal kane
such as :combination therapy. If a-combination of active agents are administered, then '

- they may be administered simu!ta_n{aousiy, separately or sequentially. In
/ ﬁatﬁcuiar, the compound_s of the invention may be combined with the following
for the treatment of premature ejaculation: _

Alpha-blockers (e.g. phentolamine, doxazasim, tansuiosin., terazasin, prazasin
and Example 19 of WO2830560; _ .

Apomorphine - teachings o the use of apomorphine as a pharmaceutical may
be found in US-A-5945117; I |

Dopamine D2 agonists (e.g. Premiprixal, Pharmacia Upjehn compound number -
PNUO5666);

Melanocortin receptor agonists (e.g. Melanotan II);

PGE1 reoeptér agonisté (e.g. alprostadil);

-Mono amin_e transpott inhibitors, particularly Noradrenaline Re-upfake Inhibitors
(NRIS$) (e.g. Reboxetine), other Serotonin Re-uptake Inhibitors iSRts) (eg.
paroxetine) or Dopamine Re-uptake Inhibifors (les); -

" §-HT3 antagonists (e.g. ondansetron and granisefron); and o .

'PDE inhibitors such as PDE2 (e.g. erythro-9-(2-hydroxyl-3-nonyl)-adenine) and
Example 100.of EP 0771 799-incorp6rated herein by reference) and in
parficular a PDES inhibitor (e.g. sildenafil, 1-{[3-(3,4-dihydro-5-methyl-4-
oxo-7-propylimidazo[5, 1-fl-as-tfrazin-Z-yl)-4-ethoxyphenyf]sulfonyi}-4-
eihylpiperazine i.e. vardenafil / Bayer BA 38-9456) and 1C351 (see
structure helow, lcos Litly).



1,1,1,2-tetrafl uoroet hane (HFA 134A [trade mark]) or 1,1,1,2,3, 3, 3-

hept af | uor opr opane (HFA 227EA [trade mark]), carbon di 038 deptember 244
suitable .gas. In the case of a pressurised aerosol, the dosage unit nay be
determ ned by 5 providing a valve to deliver a netered anount. The
pressurised container, punp,' spray or nebulizer may contain a solution or
suspensi on Oﬁry%éunive conpound, e.g. using a mxture of ethanol and the
propel | ant a2 ¥&8o| vent, which may additionally cont &HE44%H, | cant,

e.g. sorbitan trioleate. .Capsul es and cakfridges (nmade, for-exanple, from
gelatin) for use in an inhaler or insufflator my be 0 fornulated to
contain a powder mx of a conp?ugd.of t he=hpvention and a suitable powder
base such as | actose or swmaychi :29 Sep er 2004 WO 01/ 72687

PCTI 1 BO-/ 00428 31 Aerosol off dry Ye ymul ati ons are preférably
arranged so that each netere ‘ puff' contains from1l to 50 ng of a
conmpound of the invention for eryito the patient. The overall daily
dose with an aerosol will be i range of frdff10esi0 g whi ch may be
adm nistered in a single dose or, e usually, 5 in divided doses

t hr oughout the day. The conpounds t he invention may al so be fornul at ed
for delivery via an atom ser: T afi ons for atom ser -devi ces may
contain the following ingrediénts las golubilisers, enulsifiers or
suspendi ng dgents: water, ethanol, 97l ycerdl, - propyl ene glycol, |ow

nmol ecul ar wei ght pol yethyl ene glycols, sodium chloride, fluorocarbons,

pol yet hyl ene g%gcol ethers, sorbitan trioleate, oleic acid. A ternatively,

the” conpounds 6P #4f&aN Ypdhe compunds ipéthadmientian eancee administeracoalomebut in
SUppOSTt Or y OF hiAE HeVapy il boifrallfhé difnidBietel G alAREa Wi oldlihtig for m of 2
gel, 5 hydrogel, lotion, solution, cream ointnment or dusting powder.' The
conpounds of" t PeaMagewicRlsxcipignt. slilyent pecardemaslaciedoritit regardde thesinfepded -
adm ni stered,  fdfe Pdiiitration W LRAHIBHAImAAlNpRRAGD- They may a so be
adm ni stered by the ocular, pulnonary ‘or recta P5Ut%s. o For opht-hal m ¢
use, the‘conpounds can be fornul ated as nicronized suspensions in

i sotonic, pH agjugl i i ] .preferably..as solytions in

i sotonic, pH ag})uste ,’e’ﬁegﬁ"{‘pg’-“ glg% {)ﬁge 'ng%?tioﬁh%?qe?e ?%‘EEE?B?@%!FF% with a
preservative buccally or sublingually in the form of tablets, capsules (including soft gel

0 - capsules), ovules, elixirs, solufions or suspensions, which may confain ﬂavol.iring
or colouring agents, for immediate-, delayed-, modified-, sustained-, duai-,
controlied-release or pulsatile delivery applications. The co_mpouncis of th_é
invention may also be administered via intracavemosal injection. The compounds

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

5 dosage forms. -

Such tablets may contain excipients such as microcrystalline cellulose, lactose,
. sodium citrate, calcium carbonate, dibasic cafcium phosphate, glycine, and
_ starch (preferably corn, potato or tapioca starch), disintegrants such as sodium

0 starch glycolate, croscarmellose sodium and certain complex siiidatgas, and
granulation binders such as polyviﬁylpyrrblidone,'hydroxypropylmethylcellulose_
(HPMC), hydroxypropylcellulos’e (HPC), sucrose, gelatin and acacia. .
Additionally, lubricating agents such as magnesium stearate, stearic acid,

_glyceryt behenate and talc may be included. '



'such as a benzal konium chloride. Alternatively, they be fornmulated in
an ointment such as petrolatum For application topi caé/q Sertembae200di n, t he
conpounds of the invention can be fornulated as a suitable ointnent
containing the active conpound suspended or dissolved in, for exanple, a
m xture with one or nore of the following: mneral oil | i quid petrol atum

white petrol ropylene gl ycol , pol yoxyet hyl ene poI oxypropyl ene.
conpound, VG’llt’w%ylng wax and water. Alternatively, the XEE%P ﬁ& f or mul at ed
as a suitable lotion or cream suspended2%r di ssolved in, for. exanple, a
xture of one 0( nore of the follow ng: mneral oil sorbltan 29 Sept enber
2004 WO 01/ 72689 Wmnmpeeﬁ%lmll@mmm@xabalbmempkyeg@syi&erﬁm gaiating| ycol ,

liquid paraffiggy s@@sYWé@ﬁE@eﬁﬁfflelﬁEg%hls?ééa‘?ﬁ ﬁ]ﬁludg‘%osge%}gﬁéﬁ %&E@hm

2-octyl dodecanol, benzyl ouh ﬁVentlon
may al so be usBuk Fﬁgaf@ﬁ'blghamfwlmwellgh@@veiwarwwmds rFor@quémsextrins are

k to f d. | |
Formati on of | uESpHohe fndlB LR MRl SR G B BB U ey
di ssol ut i on5r apkamisiceutically a@epiablje salisi/may iEtamknblmaiwthr\@pens sweterfing 6i UQ
| | Dr t d
For e and adn TEEHES b, LoRBRR RER, A obes M ERyislibS Bndlecsubemie. cat 1 on 0

with the drug agentsyod wdhaxiﬂuentssmh abevatis sstharl, @i‘op@d@h&gly%bbhrﬂ%cbhﬂe e.g.
as a carrier, ﬁhl uth & z (%I | iser. Al pha-, beta- and

ganmma- cycl odexf"? P@% ommonly used and suitabl e exanples are
descri bed |n WO A-91111172, WO-A- 94/ 02518 and WO A-98/55148. 5 For oral or

par ent er al tration to man patients the daily dosage | evel's of
conpounds o? ?M‘]”H%?‘é relggse %#ﬁ@?ﬁe'ﬁﬁme%mﬁmay caplaiaxgbiestsachs, wil | --

be fromO0.01 tgs f ly wll
be in the rangeﬁﬁ’sg?é!tégl:}d @lwagé%ﬁﬂga%adgsg foqﬁfﬁﬁég%'? Q}ﬂﬁ qé lﬁagr%!) oyO 49 of
conpound for ’Eﬁﬂﬁ"ﬂ"@f’ﬁiﬁﬁcﬂ? rﬁkﬁﬁ Saf%moﬁ'ﬁﬁsdheﬁﬂﬁeéﬂgﬁoaé@d¢mmdqu
appropriate. ThgupBy tﬁé%BdW:#the d&vikd) 1ReNase ﬁ@%&ﬁeﬁ Rl W?%%q‘t'a' dosage

which wil'l be nost suitable for any partic patient an vary
with the age, mllgwehalmtadégmmmp!lmemymmlosm rreathy eellutese, sobiium above

dosages areg OfabaiidncitiosS W) BEiicRE, defifiose acetate, polyethylene oxide,

_ Xanthan gum, Carbomer, ammonio methacrylate copolymer, hydrogenated
castor oil, carnauba wax, paraffin wax, cellulose acetate phthalate,
hydroxypropylmethyt cellulose phthalate, methacrylic acid copolymer and
mixtures thereof. Modified release and pulsatile release dosage forms may

0 contain one or a'combination of release rate modifying excipients. Release rate
modifying excipients may be present both within the dosage fdrm i.e. within ihe.
matrix, and/or on the dosage form, i.e. upon the suﬁéce or coaﬁﬁg.

Fast dispersing or dissolving dosage fotmulatioﬁs (FDDFs) may contain the
5 following ingredients: aspartame, acesulfame potassium, citric acid, '
croscarmellose sodiufn. crdsbovidone, diascorbic acid, ethyl acrylate, ethyl
cellulose, ge'latin, hydroxypropylmethyl cellulosé, magnesium stearate, mannitol,
methyl methacrylate, mint flavouring, polyethylene glycol, fumed silica, silicon
dioxide, sodium starch_ glycolate, sodium stearyl fuharate, sorbitol, xylitol. The
10 terms dispersing or dissolving. :-:;s used herein to describe FDDFs are dependent

upon the solubility of the drug substance used i.e. where the drug substance is



average case and there may be instances where higher or_ | ower doses are
nerited, and such are within the scope of the inventior9 Septemher 2004

adm nistration is preferred. Preferably, adm nistration takes place shortly
before an effect is required. For veterinary use, a conpound of the _
invention, or a veterinarily acceptable bait .o thereof, or a veterinarily
accept abl e or pro-drug thereof, is admnistered as a suitable
accept abl e %#E‘rﬁzgﬂm on in accordance with normal veteri ﬁ%“‘i@‘@eptenber
2004 33 practice and the veterinary surgé®dn will- deternine the dosi ng

regi men and route f adm.ni stration which will be nost appropriate for a
particul ar ani FP&PI.Ub'%rfb%F THAsivhdesage fqrppsap bedgennyed and where the drug

f ol I owi ng' non- kiRétéricads SAGETE b ast tiRs¥linG Roddd forkPédndd Mgp4Bkr evi ations and
definitions are used: DVAP DMF br Oleﬁite r)o@P DCI\/IFS}DR/PU DMSO ES+ ES-
hmMmz HPLC mn M NWR Oxone(r) (-

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

5 example, intravénously, intra-arterially, intraperitoneally, inh'atheliy,

‘ intraventricularly, intraurethraliy, intrasternally, intracranially, intramuscularly or
subcutaneously, or they may bé adminis;ei*ed by i-nfusion technigues. For such

- parenteral administration they aré best used in the form of'a sterile a-queous

solution which may contain ather substahces, for exampie, enough salits or

0  glucose to make the solution isotonic with blood: The aqueous solutions should
be suitably buffered (préferably to a pH of from 3 to 9), if necessary. The
preparation of suitable parentera! formulations under sterile conditions is readily

accomplished by standard pharmaceutical techniques welf known to those skilled
in the art.

For oral and parenteral adminisiration to human patients, the dally dosage level
of the compounds of the invention or salts or solvates thereof will usually be from
10 to'500 mg (in single or divided doses). ‘

0  Thus, for example, tablets or capsules of the‘compounds of the invention of salts
or solvates thereof may contain from 2.5 mg to 250 mg of active E.ompound for
administration sfné!y or two or more at a time, as épbropriate. _The physician in
any event will determine the actual dosage which will be most suitable for any
individual patient a!nd it will vary with the age, weight and response of the

5 particular patient. The above doséges are exemplary of the average case.

" There can, of course, be individual instgnces where higher or lower dosag_e
rahges are merited and such are within the scope of this invention. The skilled
person will also appreciate that, in the treatment of certain conditions (including
PE), compounds of the invention may be taken as a single dose on an “as _

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



S 4-(di met hyl am no) pyridine N, N-dinethylformam de - broad filter agent,
from Al drich Chenical Company chenical shift doublet' 23repirePentiddane

|, 3-dinethyl-3,4,5 6-tetrahydro-2(1 H)-pyrimdinone dinethylsulfoxide

el ectrospray ionisation positive scan electronspray ionisation negative
scan hours mass spectrum peak Hi gh Pressure Liquid Chromatography mnutes
mass spectrL{Rm /ﬂk’s‘%l ear magnetic resonance potassium

per oxyrmonosul Tat 65/t rom Al dri ch Chenical Conpany quartePCTIRIM4Bat  tripl et
29 Septenber 2004 WD 01172687 PCT/1BQ /08a28 34 Tf :
trifluoromethanesul fonyl TFA tri luoroacetic acid TFAA trifluoroacetic
anhydride THE tetrahydrofuran TLC thin |ayer chromatography. TS}

Eh(e;md)ls%?ﬁy: g%%‘%%%o%gg?bo\é\?ﬂ de hydrochl ori de
In general a tablet formulation could typically contain between about 0.01mg and
500mg of a compound according to the present invention (or a salt thereof) whilst
5 tablet fill weights may range from 50mg to 1000mg. An exainple formulation fora
~ 10mg tablet is illustrated: .~ '

Ingredient ' - ) Shwiw
Free acid, Free base or Salt of Compound 10.000*
0 Llactese . . . - 64,125
“Starch _ ‘ | 2i.375
Croscarmeliose Sodium . - - 3.000

Magnesium Stearate . ' 1.500
5 * This quantity is typically adjusted in accordance with drug activity., -

The coxhpounds of the invention can also be administered intranasally or by
inhalation and are conveniently delivered in the form of adry powder inhaler or
an aerosol spray presentation from a pressurised container, pump, spray or

0 nebulizer with the use of a suitable propeliant, e.g. dichlorodiflucromethane,
trichloroflucromethane, dichiorotetra- fluoro-ethane, a hydroflucroalkane such as
1,1,1,2_—tetraﬁuoroethahe (HFA 134A [trade mark]) or 1,1,1,2,3,3,3-
heptaﬂljoropropane (HFA 227EA [trade mark]), carbon dioxide or other suitable
gas. Inthe case of a pressurised aerosol, the dosage unit ma)-r be determined by

- 5 providing a valve to deliver a metered amount. The pressurised container, pﬁmp, ’

spray or n_ebu'iizer may contain a solution or suspension'of the active compound,
e.g. using a ﬁ!ixture qf ethanol and the propellant as the solvént, which may
additionally contain a lubricant, e.g. sorbitan tricleate. Capsules and caﬁridges
(made, for example,: from gelatin) for use in an inhaler or insﬁfﬂator may be

0 formulated to contain a powder mix of a compound of the invention and a

suitable powder hase such as lactose or starch,



A heat Where indicated; conpounds were characterised as their hydrochl oride
salts. A typical procedure for formation of hydrochl orfYeertampsr 2&04gi ven
in Preparation 21. The procedure can be carried out with other solvents
e.g. diethyl ether or DCM 5 The powder X-ray diffraction (PXRD) patterns
were determ ned using a Sienmens D5000 powder X ray.diffractonmeter fitted
with a thet goni oneter, automatic beam divergence slits, a
secondary mné?ﬁ?zgsr?ator. and a scintillation counter. TﬁgT@?yECI‘?‘Fen was
rotated whilst being irradiated with coppér K-alphal’ 0 X-rays (Wavel ength
=1.5046 Angstronms) filtered wi.th-a graphite nonochromator™ (2 = 0.15405nm
with the X ray ASieRe! apdy sewderfermutptions awmreferphly angnaedsathat eachimeletadees 28)

of the PXRD paidosé 6P-phf cdriing/fih 945 56 fll ol o/cBiIBU & the IdShicRleGel. Ml i ng
mer . D at a f

poi nts were determ ned using a_Perkin EMner. DS eating rate o
20C/ mi nut e. ExARterstorthe paisphpheeveralidailvidese witteamaerdsal sdlbbedlinrie tange he

procedure descry ' r ' .al n f i.hdi cat ed
and the appr oprfgﬁg 1afr£rs1%eﬁggéﬁgg%?ﬁagwﬁ%%d\ﬁgﬁ@@%%ggg&ﬂéfﬁﬁaqu%) n
PCT/ BOL/ 00428 irestiidpd dssesrthiongiRms te3iayR R2Dat a Material 1. Prep. .
2HBr 3- CF3MeMeSH (CDCI 3i 300MHz) 2.81 (6H, s), 4.30 (2H, s), 6.78 (1.H, d),
7.22 (1 H d), 7.25 (1 H s), 7.43-7.57 (3H m, 8.07 (1H s); MSmx (TS4
374,376 (M) . ThaRoepoGhdsrof tEFRvenGbi jndy Siso belsiilateDdivtElveR: ¥4 an

atomiser. Formulations for afomiser devices may contain the following
ingrediepts as solubilisers, emulsifiers or suspending agents: water, ethanol,

o glyceroi, propyiene glycol, low molecul:;r weight polyethylene glycals, sodium -
chloride, ﬂuorocarbons, polyethylene glycol ethers, sorbitan trioleate, oleic acid.

Alternatively, the compounds of the invention can be administered in the form of
a suppository or pessary, br they may be applied topically in the form of a gel, -
& hydrogel, lotion, solution, cream, cintment or dusting powder. The con;zpounds of
" the invention may also be dermally or transdermally administered, for example,
by the use of a skin patch. They may also be administered by the ocular, o
© pulmenary or rectal routes. . '

0 For ophthalmic use, the compounds can be formulé't’ed as micrénized
suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as' solutions in
isotonic, pH adjusted, sterile-saline, optionally in combinatibp with a presetvative
such as a benzalkonium chloride. Alternatively, they may be formulated in an
oinfment such as petrolatum. .

For application topically to the skin, the conipounds of the invention can be
formulated as a suitable oinfment containing' the active compound suspended or
. dissolved in, for example, a mixture with one or more of the following: mineral of,
liqu'id petrolatum, white petrolatum, propylene giycol, polyoxyethyfene
0 polyoxybropylene. compound, emulsifyiﬁg wax and water. Alternatively, they can
be formulated as a suitable lotion or cream, suspended or dissalved in, for

example, a mixture of one or more of the following: minerali cil, sorbitan



(HO salt)(1 H m, 2.80 (1 H q), 3.92 (2H m, 4.27 (2H, s), 4.38 (2H,
M, 6.78 (1 H, d), 7.18 (2H,, d), 7.50 (1 H, d), 7.63 (2%Serfpmber 2004 | H
s), 13.20 (1 H, s); MSmz (TS}) 386; 388 (MH). 3Prep 3HBr4- CF3MeMe8H
(CDCl 3i 300MHz) 2.82 (HC salt)(6H, d), 4.28 (2H, d), 6.82. (1 H d), 7.13
(2H, d), 756(1H d) 7.65 (2H, d), 8.05 (1 H5s), 12.95 (1 H, s); Ms nfz
(TS{) 374, 376 (M#). 4Prep 10HF. 4- SMeMeHSo (CDCl 3r 400 MHz) 2. 46 HCI
salt)(3H sWo9 7(3H s), 4.18 (2H, s), 6.78 (1H n), PCAMBHAPEE ny 7. 22
(2H rn), 7.52 (1 H, dd), 9.84 (2H br):3MB , nfz_ S 278 (NMH4j. 5bPrep
10HF. 4- SMEEt H&H (CDCI 31 400 MHz) 1.08 (3H, t), 2.44 (3H, s), 2.63 (2H q),
3.77 (2H, s), ®woBesteagalgpa palypthyipne glyad, l@mldmarafﬁt), polys@BateX, cetyleshss,n z

Exanpl estar i rom LR BRI r S NAErnd b e  or) 5.
(CDA 3i 300 MHz) 2.03- . :
The compounds of the inventioq may aiso be used in combination with a
5 cyclodextrin. Cyclodextrins are known fo form inclusion and non-inclusion _
- complexes with drug molecules. Formation of a drug-cyclodextrin complex may
modify the solubility, dissolution rate, bioa\;ailabilﬂy and/or stability property of a
drug molecule. Drug-cyclodextrin complexes are generally useful for most
dosage forms and administration routes. As an alternative fo direct-camplexation
0  with the drug the cyclodext‘rin may be used as an auxiliary additive, e.g. as a
carrier, diluent or solubiliser. Alpha-, beta- and gamma-cyclodextnns are most -
commonly used and suitable examples are described in WO-A-91/11 172 WO-A—
94/02518 and WO-A-98/55148.

5 Fororalor parénteral administration to human patients the daily dosage levels of
. compounds of formuta (1), and their pharmaceutically acceptable salts, willbe
from 0.01 to 30 mg!kg (in single or divided doses) and preferably wili be in the
range 0.01 to 5 mg/kg. Thus tablets will contain 1mg to 0.4g of compound for
administration singly or two or more at a time, as appropriate. The physician will
o in any event determine the actial dosage which will be most suitable for any .
particular patienf and it will vary with the age, weight and response of the
' particular 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 admiﬁistration is prefened. Preferably, administration takes place shortly
before an effect is required. |

For veterinary use, a 6ompound of the invention, or a veterinarily acceptable "salt '
10 thereof, or a veterinarily acceptable solvate or pro-drug thereof, is administered

as a suitably acceptable formulation in accordance with normal vetetinary



2.12 (2H, 2.43 (3H, s), 3.30-3.29 (4H, rn), 3.56 (2H, m, 6.79-6.90
(4H, gr) 7m)17 7. 23((3H m; Ms mz 304 (M) 7Prep 7HERUSERiEBRENESA
(CDC1 3, 300 MHz) 2.23 (6H, s), 3.42 (2H, s), 6.78 (1H d), 6.91 (2H m),
7.16 (2H, m, 7.35 (1H, dd), 7.65 (1 H, d); M5 mz (TS4) 390 (MH . 8Prep
8Br H4- OCF3MeMe8H (CDCI 3, 300 MHz) 2.25 (6H, s), 3.40 (2H, s), 6.95 (2H, d),
7.00 (1 H d), 7.20 (2H, d), 7.28 (1H -dd), 7.38 (I H d); Ms mlz (TS) 390
(MH ). 9Prep 9HBr4- SMeMeMe8H (CDCI 3i 300 MHz) 2.48 (HO salt)(3H s), 2.82
(6H, d), 4.30 (2H d), 6.70 (1 H, d), 6392 (2H d), 7.25 (2H, d), 7.42 (1
H dd), 7.96 (1 H d), 12.55 (1 H br); MSmz (TS ) 352 (MH . 10Prep
10HF4- SMeMeNe SFaqticHaNd thea@tervty sutiedB wild@tersirictthé dbbing)e guﬁ’eﬁ%énd Ridie M, 4.28

21, € 5k o B bbb bt o o

400MHz) 2.53 (3H, s), 4.10 (2H, s), 7.16 .
The invention is illustrated by the followmg non—llmlt{ng Exampies in which the

follownng abbrewatlons and deﬁmtlons are used:

'DMAP 4-(dimethylamino)pyridine

DMF N,N-dimethytformamide -

br broad .

Celite® ‘filter agent, from Aldrich Ghemical Company

& . chemical shift

d doublet” )
. DCM  dichloromethane .
" bmPu 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone .

- DM50 dimethylsulfoxide '

ES* © - electrospray ionisation positive scan

ES . -_ electronspray idnisation negéﬁve scan

h hours

m/z . mass spectrum peak

HPLC . High Pressure qumd Chromatography

min minutes

MS mass spectrum

NMR nuclear mégnetic resonance -

dxone@ ~ potassium peroxymonosulfate from Aldrich Chemlcal Company

q quartst
s _singlet
t " triplet



(1 H s), 7.26 (2H, d), 7.50 (1 H 'd), 7.65 (1 H d), 79 (2H, d), 9.28
(2H, brs); Ms nfz 360, 361 (MH'). 12Prep 5Br H4- Can/en/es?r??emh@mger )
2.93 (6H, s), 4.84 (2H, s), 7.16 (I H, s), 7.30 (2H, d), 7.53 (2H dd),
7.78 (2H, d); MSs nfz (TS 374,376 (MHO ). 13Prep 14Br H4- SMeMeMeFr ee base:
SH(CDCI 3, . 400|sz) 2.25 (6H, s), 2.48 (3H, s), 3.43 (2H, s), 6.89 (2H d),
6.97 (1 H, ?)‘(7)’3(?3\?\07 28 (3H, m, 7.33 (1H, d); I\/anz(gTS' 352,354 (MHO)
29 Sept enber % 01/72687 37 PCTRSOL/ 00428 i xanpl est

RAR5(R) " R1R2Dat a I\/aterlal 4Pr ep 13HOVE4- BheMeMeHC! sal t: SH(CDBOD 400MHz)

2.46 (31-1, S)nyz 90 6%@850 %SE?Q_,SH s), 4.34 (2H -s), 6.92 (1 H, d),

6. 98 (2H, d) 05 (1 H dd), 7.31 (2H, d); Ms nfz (TS)
304, 340 (M+)TBRrep 18@ikohdadetie - MBHC salt-,, % (CD30OD, 400 MHz) -
(3K s), 2.87 %I@El\ . trifluoroacetic anhydride
THF - tetrahydrofuran
TLC thin fayer chromatography.
. TS . thermospray ionisation posifive scan -
.WSCDI 1~(3-dimethylaminopropyl)—3:ethylcarbodiimide hydrochloride
A heat -

' Where indicated; compounds were characterised as their hydrochloride salts. A
typical procedure for formation of hydrochloride salts is given in Preparation 21.
~ The procedure can be carried out with other solvents e.g. diethyl ether or DCM.

The powder X-ray diffraction (PXRD) patterns were d_etenﬁined using a Siémens
D5000 powder )_(~rayvdiffractometér.ﬁtted with a theta-theta goniometer, '
automatic beam divergence slits, a secondary monochromator and a scintiflation
éountér. The specimen was rotated whilst being irradiated with copper K-alpha1

¢ X-rays (Wavelength = 1.5046 Angsfroms) filiered with a graphite monochromator
{(A = 0.15405nm) with the X-ray tube operated at 40 KV/40mA. The main peaks

{in degrees 26) of the PXRD patterns for the various sofid forms are illustrated.

Meiting points were det_ennined using a Perkin Elmer DSC7 at a heating rate of
5 20°C/minute. S '

EXAMPLES 1-15 _
Examples 1-15 were prepared according to the procedure described in
preparation 21 herein from the aldehyde indicated and the appropriate amine.




s), 3.72 (3H, s), 3.87 (3H, s), 4.25 (21-1, s), 6.60 (1L H . s), 6.97 (2H
d), 7.13 (1 H, s), 7.31 (2H, d): MB mz (TS) 334 (M) 49 Serieinbpmneo04
hydrochl ori de was used in place of Me2NH HCl. b Free EtNH2 (as a 2M
solution in THF) was used as the am ne conponent, THE alone was the
reaction solvent, and Et3N was omtted fromthe reaction m xture. MeNH2. HCI
was used i Ny @esss®f Me2NH HCI . AcCOH (1 equiv. rel ative%&gmﬁtmgm was an 5
addi ti onal conponent of the reaction mxture. EXAMPLE 16 5-10d0-2- 4-
trifluorometho.heno ben 1 N 'N-dineth |anthe 6CF 0 0 To a stirred solution
of the am ne of preparation 23 (4.0 g, 12.9 {’ﬂ}D|) in DCM (30 m.) at 0 C
was added trifl uoronet hanesutfonisc acid (5MRL, 64.5 mol) Tollowed by
portionwi se addition of N-iodosU€sjninides/2.89 g, 12.9 mvl) over. 15
mn. After the addition was conplet|¢ tAe m xture was allaowed to stir at 0 C
for 30 mn and then at 10 C for ' Thg reaction was quenched by the
addi tion of -5 aqueous sodi um hy@&foxi dé (2N}, and extracted three tines wth
et hyl acetate. The conbi ned organic extr gEct], wes %, washed with sodi um
thiosul fate solution, dried (MgSO4) ands ated to'a red oil which was
purified by flash chromatography [Sii02; X MeOH 880 NH3 (95:6:0.5)] to
afford the desired 29 Septenber 200440 0f/ 72687 PCTI I BBI 1 00428 38 i odi de
conpound as a red oil (4.16g, 74%; SH (CDCI 3, 400 MHz) 2.24 (6H, s), 3.40
(2H, s), 6.64 (1 H d), 6.92 (2H m, 7.16-(2H, m, 7.53 (1 H, dd), 7.83 (1

H d); M i-m‘f vrmﬁv@c{@tt}“? +H—Hhe fe!!cgo—ng—a—eel-&-de wer e
produced in &4n ana c)qg@ﬁ}g:ﬁ hshi dn tolt e)"r aa%tioﬁ descri be atIaor t he i
preparation piEXaMPBRpISTH |6 [3.CF, [Me |Me |8, (CDCL, 300Miz) 261

(6H, s), 4.30 (2H, s), 6.78
(1H,d), 722 (1H, d), 7.25 "
(1H, ), 7.43-7.57 (3H, m),
8.07 (1H, s); MS m/z (TS89

: _ 374, 376 (MHY).
= Prep3  |H | Br |4CF, |-CH)y 5y (CDCl;, 300MHz) 2.34
(HCI salt) (1H, m), 2.80 (1H, q), 3.92

(2H, m), 4.27 (2H, s), 4.38
(2H, m), 6.78 (1H, d), 7.18
(2H, d}, 7.50 (1M, d), 7.63

(2H, d), 7.98 (1H, s), 13.20
(1H, s); MS m/z (TS*) 386,

388 (MH").
3 Prep3 |H ° [Br 4CF; |Me |Me |38, (CDCl, 300MHz)2.82
(HCI_saEt) ' _ (6H, d}, 4.28 (2H, d), 6.82 .
(1H, d), 7.13 (2H, d), 7.56
ot 1 (1H, d), 7.65 {2H, d), 8.05

(1H,s), 12.95 (1H, s); MS
- . m/z (TS*) 374, 376 (MH").
4° Prep 10 | H F. |4SMe [Me |H 8,; (CDCl,, 400 MHz) 2.46
(HCI salt) . (3H, s), 2.60 (3H, s), 4.18
: (2H, s), 6.78 (1H, m), 7.00

1 (3H, m), 7.22 (2H, m), 7.52
(1H, dd), 9.84 (2H, br); MS _
_ : - nifz (TS*) 278 (MH").
b ~ [Prep10 [H F 4-SMe Bt |H 8, (CDCl,, 400 MHz) 1.08

' : ' (3H, ), 2.44 (3H, s), 2.63
(2H, q), 3.77 (2H, s), 6.80-
6.92 (4H, m), 7.18 (1H, dd),
7.23 (2H, d); MS m/z (TSY)-
292 (MH*. -
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prepared fromthe al dehyde of Preparatldﬁ519 -accordi ng
cetic aci

21 A

7.57 (1 H dd),
N-{ 2

17Prep 26H OCF38H (CDCl 3, 300 Mz

s),
s),

(1 e

qui V.

6.62 (1H d),

M5 ink (TS-) 423 (W) 18Prep
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Prep 8

Br

H

{4-OCF,

Me

Me

3n (CDCly, 300 MHz) 2.25
(6H, s), 3.40 (2H, s), 6.95
(2H, d), 7.00 (1H, d), 7.20
(2H, d), 7.28 (1H,.dd), 7.38
(1H, d); MS m/z (TS") 390
(MH").

9
(HCl salf)

‘Prep 9

Br

4-SMe

-Me

Me

3 (CDCly, 300 MHz) 2.48
(3H, s), 2.82 (6H, d), 4.30
(2H, d), 6.70 (1H, d), 6.92
(2H, d), 7.25 (2H, d), 7.42
(1H, dd), 7.96 (1H, d), 12.55 -
(1H, br); MS m/z (T S*) 352
(MH")

10

(H(_.‘.I salf) | .

Prep 10

4-SMe

Me

Me

8, (CDCL, 300 MHz) 2.48
(3H, s), 2.81 (BH, m), 4.28
(2H, m), 6.86 (3H, m), 7.06
(1H, m), 7.18 (1H, m), 7.70
(1H,.dd), 12.78 (1H, br); MS
m/z (TS*) 292 (MH").

™

Prep 5

Br‘ '

4CF,

Me

8y (0,-DMSO, 400MHZ) 2.53
(3H, s), 4.10 (2H, s), 7.16
(1H, s), 7.26 (2H, d), 7.50
(1H, d), 7.65 (1H, d), 7.79
(2H, d), 9.28 (2H, brs); MS
nvz 360, 361 (MH*).

12

Prep 5

Br

4-CF,

Me

Me

3, (CD,OD, 300MHzZ) 2.93
(BH, s), 4.84 (2H, 5), 7.16

(1H, s), 7.30 (2H, d), 7.53
(2H, dd), 7.78 (2H, d); MS
m/z (TS") 374, 376 (MHY.

13

TPrep 14

Br

4-SMe

Free base: 8,4(CDC,,
400MH2) 2.25 (6H, s), 2.48
(3H, s}, 3.43 (2H, s), 6.89
(2H, d), 6,97 (1H, d), 7.23-
7.28 (3H, m), 7.33 (1H, d);
MS m/&z(TSY) 352, 354
(MH")




into a | arge excess of potassium carbonate to give a m xture with ca. pH
10, which was extracted with ethyl acetate (3 x 70 nlL)2° Jeriembeid(0dd
organic fractions were dried (MgSQ4) and evaporated to an orange oil which
was filtered through a short plug of silic, eluting with DCM met hanol/
880 ammonia (93:7:1). 5 After evaporation, the residue was further purified
by flash chr .aphy [Si02; pentane/ ethyl acetate eI ute

non- basi c rra‘tqgrﬁ%a s foll owed by DCM e Zanoll 880 ann%%flégo'r@z? 13 to
afford the deS|red am ne corrpound as a é I 1 ow 0|I (3 08 g, 59% -SH

(CDCl 3, 400K ~49=3t ) GG TG 8P+ f—42—2H, d),
EX?K/P(LEHMCIL L:i Ozﬁi':% “53) ng 4 (FH 4,ﬁ )‘ﬁvrs m z (Tg-f}d 327 OT-%(M—H).
BN TN 5T Thl - HHO i "”‘"uu..amne
29 Septenber 2004 WO 1] 7268] oM 751 B rsa Ssulfonl c
acid (500 pl.) was added dropw sgq to.ajsol Ution
preparation 22 (504 ng, [1.71|mol{) in TFA (}4.5 § gganlurogen
?o@i
7

foll owed by potassiumnijtrate (1%3. ng, |1. 71 mo stirred
at OC for 75 min |then pgured|ontq ice de hasi f nngdrom de 5
pell ets. The aqugous m Xturejwas lextragted with he
organi c exsract Masp Y@sione YWoMa |rswee | vdr) ted in
vacua. The resi‘Jue was lpurifiedijby fl ash chromaﬁmgygu?m“[gﬁl Qgg(e 1

met hanol/ 880 anmonia (99: 1 0.5)] to qi ve |t he alg;ssv.ed;mg)tag? gnd (400
nmy, 699 as yelldw oil; 8H {CDCi3, 300 MHz) _2| 205 (1), 660 (1H, 5}5( H s),
6.92 (1 H d), 7.{08 (2H; d),}3. 4.65 (2H, d), 8|87 (2H, ), 7dd)1H,8),45|(1 H
d); Ms mz (TS+) [341 (My. EKAMPLE 22 IN N-[j net h7.24 RHSdnMsimz2Tst)
trifluoronethox hHeno lagn !am ne|5 The reagltlon 34 OHnpl e 21 was repeated
under simlar é'élzeiidmbmir&ddﬂsk:inﬂgwésﬁ&edmmiéﬁeomezlplﬂemr ation 23 to provide the

title nitro -co 15%%@(5‘ 'QYE%% ‘%',p EZ s), 683
(1 H d), 7.05 %éirganl Q 5 {:- nz}r?rﬁ-l Bse g)me coffipg en?q'H at.'gjz VB
(TS+) 3 57 ( MH+)was the reaction solvent, and Et,N was omitted from the reaction mixture.
® MeNH,.HCl was used in place of Me,NH.HCI. AcOH (1 equw relative to Et;N) was an
5  additional component of the reaction mixture.

EXAMPLE 16
N-{5-lodo-2-§4- triﬂuerometho henoxylbenzyl}-N, N-dimethvlamine

\N/

’ |
TOH, DCM, MHodosuceinimide ﬁ

o~ -

0 To a stirred solution of the amine of preparation 23 (4.0 g, 12.9 mmol) in DCM
(30 mL} at 0 °C was added trrﬂuoromethanesulfomc acid (5.7 mL, 64.5 mmot}
fo!lowed by portionwise addltion of N—lodosucmnlmlde (2.89 g, 12.9 mmol} over .

15 min. After the addition was complete the mixture was allowed to stir at 0 °C for
30 min and then at 10 °C for 1 h. The reaction was quenched by the addition of

5 aqueous sodium hydroxide (2M) and extracted three fimes with ethyl acetate.
The combined organic extracts were washed with sodium thiosulfate solufion,
dried (MgSO,) and evaporated to a red oil which was purified by flash
'chromatography [SiO,; DCM/ MeOH/ 880 NH, (95:5:0.5)] to afford the desired



0 EXAMPLE 23 N 5-Brono-2- 4- Uhlsul fanyl)phenox no be I N-nmeth | am ne "H2.
Et OH, NBHs 5 The bronpal dehyde of preparation 9 (39.0 @29 Sewemhel3004nas
di ssolved in nononethylamne (7.37 nL, 33%in ethanol) and the solution
stirred for 10 min 29 Septenber 2004 WO 01/72587 PCT/001/00428 41 before
the addition of sodium borohydride (6.8 g, 180 mml). The reaction mxture
was stirred rs at roamtenperature before being tiously to
3M HCI . Afte‘%agnl!l’é‘iégddi tion was conplete the m xture vvasg&gﬁﬁuq‘:ﬂg# 10 min
before adjusting the pHto 14 with sodi #n hydr oxi de (3M. The aqueous
phase-was 5 extracted with ethy| .acetat nd e organic | ayer washed wth
brine, dried HQ&%WPQHW 3?/3;5%1%{{%@&.69T °°'&@qunéggﬁﬁ%%(ﬁﬁeﬁ- up in
di ethyl ether apd (k92668 (i), CXEESS n)ySHOLH, A1) 25861 daf 744 Ardiy. et hy!
ether). The salt vfzas s?QI | e((:t et(jjpby f%?fﬂ%?on@?ng{)mshgdmvaﬁ%ﬁ\ég&ﬂm%e
washed solid wi P& EPDGEMHE ket ween et hyl acetate and sodi um hydroxi de
(3M, the organic |ayer separated, 0 washed with brine, dried and
evaporated to a colourless oil (24.6 g, 61 %; SH (CDC3, 300 MHz) 2.43
(3H, s), 2.57 EXAMRES W18 (2H, s),-6.72 (1H d), 6.87 (2H, d), 7.24 (2H
d), 7.30 (1 H, : : . n/ " L, . EXAMPLES
24.27 5 A seri gggg '°‘§g'§§?fg%ersy%a’gr?’ﬁ°§g%@ aérag%'g?zé%ss%rgrgﬁﬁﬁ%@g rl}%%'?'%i te
al dehyde usi ngdesdiibed faydleriprepardtizcofibxaohpleots. exanpl e 23. Fe :
Exanpl eSt arti.ngRAR5(R3) "Data material 24Prep, 8BrH-. 4- OCF3HO sal t: :
5H( CDCl 3r 400MHz) 2.59 (3H, s), 4.16 (2H, y)’m 6.88 (1 H s), 7.18-7.29 (5H,
m, 7.59 (1 H d), 9.82 (2H, brs); M TS '} 376, 378 (M#) 25. Prep
13HOVe4- SMeHO  sal t: SH(CD3OD, 300MHz) 7 (3H s), 2.75 (3H, s), 3.82

0 . ; .

(3H, s), 4.20 (2H, s), _ , ©

N - ﬁ
’ Example | Starting | R' R3 Data
Material -

17 Prep26 |H -OCF; | &, (CDCl;, 300 MHz) 1.88 (1H, br), 2.43

' . (3H, ), 3.73 (2H, ), 6.62 (1H, d), 6.95 (2H,
m), 7.47 (2H, m), 7.53(1H, dd), 7.77 (1H, d);
MS m/z (TS 423 (M%)
18 Prep22 |Me |CF; 84(CDCl,, 400MHz) 2.23 (BH, s), 3.37 (2H,
s), 6.70 (1H, d), 6.95 (2H, d), 7.55 (2H, d),
7.57 (1H, dd), 7.88 (1H, d); MS m/z (TS*)
422 (MHY. -

0 EXAMPLE 19 _
" N.N-Dimethyl-N-{2 methyisuifanyphenoxyl-5-nitrobenzyllamine

ié

The title compound was prepared from the aldehyde of Preparation 19 according

to the procedure used for preparation 21. Acetic acid {1 equiv. relative to _

5 trethylamine) was an additional component of the reaction mixture. 81, (CDCl,,
400 MHz) 2.33 (6H, s}, 2.50 (3H, s), 3.60 (2H, s), 6.79 (1H, d),-6.98 (2H, d}, 7.29
(2H, d), 8.03 (1H, dd), 8.39 (1H, d); MS m/z (TS*) 319 (MH™).



6.95 (411, m, 7.10 (1 H dd), 7.30 (2H, d); M rﬂz(TS)304(M-|%3 26Pr ep
16HBr 3- OMeFree base: SH(CDClI 3t 400MHz) 2. 43 (3H, 4- SMes39 Septambenz04s) |
3.77 (2H, s), 3.87 (3H, s), 6.48 (1 H dd), 6.56 (1 H s) 6.78 (1 H, d),
7.15 (1 H d), 7.33 (1 H dd), 7.57 (1 H d); MSmz (TS*) 368/370 WH) 27
-Prep 17HBr 3- CF9Free base: SH (CDClI3r 300 MHz) 2.44 (3H, 4SMes), 2.51 (3H,
S), 3.75 (2Ryo@)meesP- 78 (1 H, d), 7.03 (1 H dd), 7.39 ( ;% ok 61 (1 H
s) 29 Septenber 2004 WO 01/72687 PCT/1B01/00428 42 EXA B8, b neth

| am ng neth -4- 4- neth Isulfan.| hens b&hzenesul f onani de . 1. aSglH, DCM
2. Pw,. EtCH CEME%Q)I‘HC aci d (48.1 m, 724 mmcl) was added cautiously
to a solution conpound of preparatlon 21 (19.8 g, 72.4 mol) in

DCM (290 m -) dkidbtag-N-45-Ritrs-2a triﬂh&oﬁﬁbth Hén bérizyfidififlef Or 4 h before

bei ng poured into ice-water (1000 exiracted with DCM (300 niL).

Thi s crude sol ution. osul fgnyl ¢hlori de - was treated th saturated

et hanol i ¢ ammoni.a (1160 rrL%r| stirred at room at ure overni ght:

bef ore being concentrated in vaguo. THE%ERHRL] on was-B,repeated tw ce nore

under identical conditions and e material fromthe ee runs was

conmbi ned. Purification of the bi ned -residues by f h chromat ogr aphy
R -3 5% in DCM gave clean sanple of

(Si02; (MeOH/ 880 NH3) (9: 1))
the desired su as sli ghtly cont ani nat ed

sul f onami de (15Il gh)é@a)e(fpfqﬁa?atﬁnﬁ (@@e"%%@m@wm@e d 308 seutign 224 (6H,

, 2.48 (3 2 (2H, d
?) e ( ‘61 Sﬂmglgo(ll_f!&h’ineﬁ ethﬁn@?cé.%M) (ﬁ% ‘r%o%ﬂ?)% ;%ﬂd 1@%@ .(Each )
sanpl e was coﬁ\'f@dt fag3q mlnﬁéowmatym taéormaart Ol'sygfssaltutm@odiumus pen5| on in

di ethyl ether Wik drﬁé‘{@@% 96 Hﬁﬁcﬁﬂha@dﬁreﬂ(bmhﬂﬁhﬁe%%ﬁof fin ahd s the

precipitate was col |l ected
continued for 30 mm by which time the solution had become-dark red. The

reaction was quenched by cautiously pouring the reaction mixture info

0 hydrochloric acid (2M, 100 mL). The mixture was basified by pouring this solution
into a large excess of potassium carbonate to give a mixture with ca, pH 10
which was extracted with ethyl acetate (3 x 70 mL). The combined organic
fractions were dried (MgS0,) and evaporated to an orange oil which was fittered
through a short plug of silic, eluting with DCM/ methanol/ 880 ammonia (93:7:1).

5  Alter evaporation, the residue was further purified by flash chromatography [SiO,;
pentane/ ethyl acetate (2:1) fo elute non-basic materias followed by DCIM/ .
methanol/ 880 ammonia (93:7:1)] to afford the desired amine compound as a
yellow oif (3.08 g, 59%); 8, (CDCI,, 400MHz) 2.49 (3H, s‘),'3.89 (2H, s), 6.89 (1H,

. d),7.12(2H, d), 7.67 (2H, d), 8.10 (1H, dd), 8.40 (1H, d); MS m/z (T5*) 327 -
o (MHY. ' '

EXAMPLE 21 _ .
N.N-Dimethvl_-N-{S-nitro-2—[4-(tn’ﬂuoromethvl)phenoxv]benzvl}ami_r@ :
' ~¢ ~

. ON
TIOH, TFA, KNG,

2 9




dried, and then recrystallised fromhot ethanol/ ethyl acetate (1:1),(mp.
193-194 .0 -C) to afford 2.69 g and 15.63 g of the hydré&theriember 3104 he
desired sul fonam de from each batch respectively; SH (d6 DVMSO, 400 MHz)
2.48 (3H, s), 2.78 (6H, s), 4.43 (2H, s), 6.86 (1 H d), 7.19 (2H, d),
7.31-7.38 (4H, m), 7.82 (1 H, dd), 8.11 (1 H, dd), 10.44 (1 H, brs) ; M
mz (TS{) 3 . .5 Alternatively, the title conpo be prepared
via the secgﬁ%gyg&ém ne of- -Exanple 42, which itself i g}%@%%gvgi | abl e by
borane reduction of the anmide from pred ation 31 using the nethod

descri bed for anpl e 61. 29 Septenber 2004 WO 01/72687 43 CH2O. OCM
ras31[ OWnh PCTiT S%rmsnms@m goid (580 rleawgs adsed drapwisectomagintion whithebe

d f ; i t i e Of the titl
B ohct 1 om prTRUSH prepdratih 23 (A0, LATHIN LRI AS ) AL et o sl ow y
added to a sol witregsn felfowsas yrRetassiuoriitcate §t730nd,412B0omiol). Thectixurepmishar i e
230mL) keepi ng; ' and 5 C._ Aft . h at. 0-5 C, th
ot i on mxt Lzl st bETRETR I el BhURH I RO A basied sl NEPie o wat o1
(1200rr1t_);j @Smﬂgmmams atixiure mfmtemaﬂe@wiﬂﬂelﬁyl &efﬁlt@aﬁd/\?el@i@aﬁﬁﬁ' wer 'el
separated an [ ne [ veqg 1IN vacua 10 glve an oOll.
Acbtoni trile é@‘éaﬁﬁ%@ggﬁ*@ﬁi’nﬁﬁ%ﬂﬂ#@% gPIcSRiTaied n wadsRy Theadded
POCI 3 (1409) . residue eas purified bylflash yhromatogRphe (5i0]; DOM/hethatoiMdtioch  point it

becane a sol ution. 'Af#%icojs t} the reaction . mxture was cooled to room’
tenperat ure arfingA¥AL B 9VE &he Jestred nitre sompeYnd (460 My 69% as wellset at ure 5

bel ow 20 C. Thel; 8] (ODCIE 30aMHRYDIBOGER L) S41A, ¢t 6EQHR! )30 (100N and
rea at r

1x 400mL) and the conbl ned extracts stir oom t enperature ‘Wil e

addi ng  aquousCafath M) 1DHHadY), 8AB(tH, d; MSymvz (TSl 34s(M).e separated and
the aqueous |ayer further extracted wth dichioronethane (400m). The
conbi ned dichlor-onethane | ayers were concentrated in vacua. Water (539nl)

was added o arEKAMPLEZ2Z nixture was added aquesou sodi um hydroxi de sol ution
(108ml; 46- N N-Dimethyl-N-{5-nitro-2-[4-(trifluoromethoxy)phenoxylbenzyBamine
. —

hao

2

5 The réagtiqn of example 2_1 was repeated under similar conditions using the
amine of preparation 23 to provide the title nitro compound. &, (CDCI;, 400 MHz)
2.33 (8H, s}, 3.58 (2H, s), 6.83 (1H, d), 7.05 (2H, m), 7.25 (2H, m), 8.06 (1H, d),
8.41 (1H, 5); MS m/z (TS*) 357 (MH"). ' ' '

0 EXAMPLE23 .
- A-{5-Bromo-2-J4-(methylsulfanyl)phenoxylbenzyl}-N-methylamine

B (2] . ) . Be /.
Cé; I Cg |
5- The bromoaldehyde of preparation 9 (39.0 g, 120 mmol), was dissolved in
monomethylémine (7.37 ml,, 33% in ethanol) and the solution stirred for 10 min




48%ewW w) and the slurry stirred for 1 h-at roomtenperature and a further 9
hat O C The solid was filtered and reslurried i n wat€tSeBo0RE)2UHd t he
pH adj usted to 6-6.5 by addition. of 1:1, waterconcentrated hydrochloric
acid. The resulting slurry was stirred for 1 h at 10 C or below. The solid
was filtered, washed with 5 water (107nL) and the danp solid reslurried in

9:1, vvater:ﬁﬁﬁglp, ,(289nm:32n) for 1 h bel ow 10 C. Th}c}wﬁl} 0{2)4 was
d

filtered an ried in a vacuum oven at 51.C over ni ght. olutton of the
above solid in acetone (565nL) was slurried wwth carbon (Norit SX plus,

50 w) filter ] I r of 2 ept enqber 2004 WO
01/ 72687 44 Pﬁ?%ﬁggﬁw‘%ﬁr 8{6‘& %@ﬁd%%ﬂg@,o %ﬁ%ﬁ)ﬁ’“{‘ﬁ%& was again
filtered and t mixtwemMasistined foo Bdesatrrasia demperpiurcheigreWelny addee cadtiblidgQnl) . The
slurry was gr adlltered and vac dri.ed overnjght tq give the
product as a mﬁ“@h@gﬁf{?fk"f?@g‘?“@f%?m#%%ewﬁ%.W@ i?{i‘\ rﬂﬁi"ﬁ“gﬁfﬂ& (in
degrees 20) of adjastingXrpiIad §£wih sddiurdhydrokile BM). PRE kgudodt PRSid Wadfngl € .

Thet a%2- Thet a%2 Thet a% :

Intensity Angle Intensjty 2 o )
4.8919. 622. %7%@@‘%‘%‘?@ agetgte grdhesorggnic lnyanyashed mithcbrine, dried

10. 3057. 823. 96 . , 20
11. 47646. 325. 1 '213@‘2%2%31 11&3&?2%%%&5 %gé@g g%‘???g.éé%g gﬁﬁ@%’"“d

16. 30111. 626. 1'7%ated wilk exeass iydrochloric acid (1M in di ethyl ether). The salt was
collected by filtration and washed with DCM. The washed solid was partitioned

between ethyl acetate and sodium hydroxide (3M), the qrganic layer separated,
0 washed with brine, dried and evaporatéd to a colourless oil (24.6 g, 61%); &y
~(CDCl, 300 MHz) 2.43 (3H, s), 2.47 (3H.-s), 3.76 (2H, s),6.72 (1H, d), 6.87 (2H,
d), 7.24 (2H, d), 7.30 (1H, dd), 7.54 (1H, d); MS m/z (TS") 338/ 340 (MH?). -

" EXAMPLES 24-27

5 A series of secondary amines was prepared from the requisite aldehyde using
the procedure described for example 23.

, ®),
Example | Starting | R* [ R® R, _ Data
) material .
24 Prep8 .|Br |H - 1 40OCF; | HCi salt: 3,,(CDCl;, 400MHz) 2.59 (3H, s),

4.16 (2H, s}, 6.88 (1H, s), 7.18-7.29 (5H,
A m), 7.59 (1H, d), 9.82 (2H, brs); MS m/~z
- - (TS*) 376, 378 {(MHY)
25 Prep13 |H OMe | 4-8Me | HCI salt: 3,(CD,0OD, 300MHz) 2.47 (3H,
L s), 2.75 (3H, s), 3.82 (3H, s), 4.20 (2H, ),
6.95 (4H, m), 7.10 (1H, dd), 7.30 (2H, d);
) ' ' MS m/#z (TS 304 (MHY
26 Prep16 | H Br 3-OMe | Free base: 8,(CDCl;, 400MHz) 2.43 (3H,
4-SMe | s), 2.46 (3H, s), 3.77 (2H, s), 3.87 (3H, 5),
6.48 (1H, dd), 6.56 (1H, s) 6.78 (1H, d),
7.15 (1H, d), 7.33 (1H, dd), 7.57 (1H, d);
) MS m/z {TS*) 368/370 (MH™")
27 . Prep17 |H |Br 3-CF; | Free base: &, (CDCl,, 300 MHz) 2.44 (3H,
_ 4-SMe | s), 2.51 (3H, s), 3.75 (2H, s), 6.78 (1H, d),
7.03 (1H, dd), 7.39 (2H, t), 7.61 (1H, s)




16. 58143. 126. 65026. 036. 42712. 2 18.01143. 827. 7447. 636. 8208. 0

19. 37344. 328. 09837. 938. 36011. 1 19. 66851. 329. 7376. 139. 4748 September 2004

20. 56818. 330. 26212. 939. 9969. 6 20. 943-19. 730. 8149. 940. 9849. 9
21.23577.631.1417.841.9079. 7 21.509100. 031. 49315.543.78710.2 0
"Alternatively the title conpound may be prepared as foI | ows:

Chi or osul f onyyg ofksd (706nL) was added very slowmy to gg_liﬁg to 0 O
solution of the title product from prepar %ltl on 21 (290g, 3

di chl oronet hane (2.9L). The reaction _m'x re was stirred at 0 C overnl ght .
The 5 m xture slowy into 3M HCO (2.9L) keeping the tenperature
between -- 5 a\r%%&%?'chl ororret hane (2.9L) was added and the | ayers
separated. AqdDimethytaming Y ghatizehepifon@ghigane | ayer
at 0 C and stirred over ni ght V\at er was added (2L) and the | ayers
separated. The aqueous | ayer s washed with di d; borgfret hane. The

di chl or onet hane- | ayers were combi negd, and con ed under vacuumto
give a brown oil which-soli Med  or—steanai-Rg: Th ~@si due was purified by
f1ash chr omat ography [ Si O2; - 6% 28"Chpt enber 2004 WD 01/ 72687 45

PCT/ 1B01100428 (MeOH: NH3, 9:1) 0 give a pale yello olid which was
further puri#ied by stirring i# 9:1, wateracetone (lad). The slurry was

i ae SO AES DS ST UE Rl B30t o 1"
degrees 29) Sof theheonRXRIDdpépieparatian 21 (9.4 @ 720vmmolhirgbem @oe R ) tyoléng e
0°C and the mixture was stirred for 4 h before being poured into ice-water (1000
mL) and extracted with DCM {300 mL). This crude solutlon of sulfonyl chloride -
was treated with saturated ethanohc ammonia (1160 mL} and st;rred at room
. temperature ovemnight before bemg concentrated m vacuo. The react:on was
0 repeated twice more under identical conditions and the material from the three
runs was combined. Purification of the combineci 1esidues by flash
~ chromatography [SiO,; (MeOH/ 880 NH;) (9: 1)} (0 —» 5%) in DCM] gave a clean
sample of the desired sulfonamide (3.96g, 5%) as well as slightly contaminated
“sulfonamide (19.73g, 26%). For pure free base; &y (CDCY, 300 MHz) 2.24 (6H,
5 s),2.48(3H, s), 3.56 (2H, s), 5.25 (2H, br), 6.81 (1H, d), 6.92 (2H, .d) 7.27 (2H,
d), 7.70 (1H, dd), 8.04 (1H, d); MS m/z (T S*) 353 (MH"). Each sample was
converted to the hydrochloride salt by stlmng a suspension in diethyl ether wrth
excess ethereal hydrochlonc acid for 30 mlns the precipitate was collected and
. dr|ed _and then recrystallised from hot ethanol/ ethyl acetate (1:1) (m.p. 193-194
0 *C)to aff_ord 269gand 15.63 g of the hydrochloride of the desired sulfonamide
: from each batch respectively; 8, (d,-DMSO, 400 MHz) 2.48 (3H, s), 2.78 (6H, s),
-4.43 (2H, s), 6.86 (1H, d), 7.19 (2H, d), 7.31-7.38 (4H, m), 7.82 (1H, dd), 8.11
‘ (1H, dd), 10.44 (1H, brs) ; MS m/z (TS") 353 (MH").

5 Altemnatively, the fitle compound can be prepared via the secondary amine of
-Example 42, which itself is also available by borane reduction of the amide from
preparation 31 using the method described for Example 61. '



Intensity Angle Intensity 2 Theta%- Thet a%2- Thet a%

8.8074. 723. 26517. 534. 4254. 3 9. 088 - - 20. 623. 8764. 335. 324B5eptember 2004
11. 5804. 424. 4164. 635. 7506. 0 11. 8872. 524. 6408. 436. 1892. 8

14. 0688: 525. 310" 10. 2- 36. 7154. 1 14. 4891. 925. 6223. 436. 9467. 0

14. 9788.526. 0776. 637. 5004. 2 15. 9182. 226. 74620. 838. 5343. 1

16. 5582. 326. 9.0654. 4 17.0218. 327. 25913. 439. 4685.
18.254100.05@?653 .639. 6954. 3 18. 7878. 029. 1974. 140. 850580100428

19. 3884. 229. 53011. 141. 5966. 5 19.7594. 230%2846. 742. 4606. 9

20. 0795. 230. 952, 11. 543. 1207. 2 20. 47672. 131. 7793. 443. 5064. 5

20. 7435. 232. 2246. 0- 44. 1035. w21, 32376. 232, 6 .444.5343. 9 ~

22.0058. 833. 7082. 6 Thew diate S i C Rl dﬁﬁ °3<jA Di net |
ylamno)met _h 1]-4-j4-(ne bsulTanyt) phe | igrdz eries onv chloride In
t he above net hods of preparjtg. Exanpl e 28; > i nternedi at g sul fonyl
choride was not isolated, was generate n situ. Thi sig the preferred
nmet hod of preparing Exanple . However, in e course of r epeat

experinment, a portion 5 of the internediate sulfonyl chori¥e was isol ated;
"H NVR 8H (d6-DMSO, 300MHz) 3.6 (31-1, br s), 4.3 (6H, br s), 8.3 (1 H br

SN?VR SHG(E@_' Dwggté%ﬁ?%'f@égw@%dP’iﬁlqznegpjlreydéecgg{@ﬁ_&m9 4 (-1 H br s). 1H

5  Asolution of the hydrochloride salt of the title product from préparation 21 (113g)

in dichloromethane (1130ml) was slowly added o a solution of chlorosulfonic’
. acid (428g) in dichiorometharie (230mL) keeping the temperature between 0 and

5 °C. After 1 hat 0-5 °C, the reaction mixture was quenched slowly into 5%
triflucroacetic acid in water (1200mL), keeping tﬁe temperatufe between 0-10 °C.

0 The tyvo phases were separated and tﬁe dichloromethane layer removed in
vacuo to give an oil. Acetonitrile (1360mL) was added and to this solution was
slowly added PQCI, (140g). | The resulting slurry was heated at reflux at which
point it became a solution. After 1 h the reaction mixture was cooled to room
temperature and quenched into ice/water (1200mL) keeping the temperature

5 below 20 °C. The mixture Was extracted with dichloromethane (1x1400mL and
1x 400mL) and the combined extragts stirred at room .temperéture while adding
aqueous ammonia {250mL). After 1 h the layers were separated and the
aqueous layer further extracted with dichloromethane (400mi). The combined

. dichloromet.hane layers were concentrated in vacuo. Water (539ml) was added

0 and to this mixture was added aquesou sodium hydroxide solution (1 08ml; 46-
48%:whv) and the slurry stirred for 1 h'at room temperature and a further 1hat¢:
°C. The solid was filtered and reslurried in water (500mL) and the pH adjusied to
6-8.5 by addition of 1:1, water.cancenfrated hydrochloric acid. The resutting )
slurry was stirred for 1 hat 10 °C or below. The solid was filtered, washed with

5 water (107mL) and the damp solid reslurried in 9:1, water:acetone (289mL:32n_1L)
for 1 h below 10 °C., This slurry was filtered and dried in a vacuum oven at 50 °C
ovemight. A solution of the above solid in acefone (685mL) was slurried with
carbon (Norit SX plus, 50%wiw) filtered and treated with .;smother charge of



s), 6.8 (1 H d), 7.1 (2H, d), 7.4 (2H d), 7.7 (1 H dd 7.9 (1 H s). 29
Sept ember 2004 WO 01/ 72687 PCTI | BO1/ 00428 46 Salts i) 29 Sepiember200dalt A
solution of L-tartaric acid (2.81, 18.7mml) in water (6nlL) was added to a
hot (40C) solution of the title product (6.0, 17.0mvpl) in acetone 5
(54nm.). The slurry was then heated at 60 C for 30mn, and allowed to cool
to room tenygs After stirring at roomtenperature 1-2 h, the

m xture vvas,co%?ecfto 0 C After a-further 3 h, the mxr%ﬁ@mgzsflltered
washed with acetone (2x1 Onl), and dri ed™ n a vacuum oven. at 55 C

overnight to gi I red |t as. a white crystalljne solid (8.4g,
98%, O mp. 1%@0'g &ﬁ%‘ﬁ&ﬂ%"%é@%@‘@r ﬁh&é‘m’@ QS#aWBeP%RFP'battern are
as fol | ows: Angdare:ehméteﬂu&epnacnﬁ@qﬁtwa@rm%ninx) ATHE Quinf 88 §lahiated; ﬁi@r&q" e
Thet a% Thet a% 4, 33021. 925. 15612. 0' 34. 606. 7' 12. 165 625 7876. 135. 07
12042510, 1. 26, BV NSURTSIER SYRmIEhi B Gvedbe AiesGERRWBISIR0S, 61%),
13.21812. 726. 4. 44686. 22810. 7 14. 3686. 326. 64225. 536. 5178. 6

14. 4636. 326,83025. 436. 97513. 3 16. 8497. 327. 13026. 737. 61817. 4

17.14957. 225 54012. 637. 79919. 7 17, 46949. 528. 00120. 738. 24216. 2
€ main peaks (in degrees 26) of the PXRD pattemn are as follows:

Angle Intensity { Angle Intensity | Angle intensity
2-Theta® | % 2-Theta® | % 2-Theta® | %
e 4,891 9.6 22.267 89.7 31.964 9.2
8.221 2.3 23.305 14.4 32.738 10.2
10.305 7.8 23.964 49.6 33.161 17.6
110.416 203 24686 |76 35.203 - 11.0
11.476 46.3 25192 {13.2 36.316 11.4
14720 | 366 25.593 16.5 35.534 11.7
16.301 11.6 26.177 10.5 35.858 11.5
16.581 43.1 26.650 26.0 36427 12.2
18.011 43.8 27.744 7.6 36.820 8.0
19373 [ 443 28.098 379 38.360 11.1
19.668 51.3 29.737 6.1 39471 8.4
20.568 18.3 -30.262 12.9 39.996 8.6
20943 1197 30.814 9.9 40.984 9.9
121,236 | 776 31.141 7.8 41.907 9.7
21.509 100.0 31.493 15.5 43787 ' | 102

0 Alternatively the title compound may be prepared as follows:

" Chlorosulfonic acid (706mL) was added very slowly to a cold (-5 °C to 0 °C)
solution of the title product from preparation 21 (290g, 1.06mof) in
dichloromethane (2.9L). The reaction mixture was stimed at 0 °C overnight. The

5 mix_'ture was added slowly into 3M HCI (2.9L) keeping the temperature between — |
S and 0 °C. Dichloromethane (2.9L) was added and the layers separated.
Aqueoijs ammonia (680mL) was added to the dichloromethane fayer at 0 °C, and
stirred overnight. Water was added (2L) and the layers sepaﬁted. The aqueous‘
layer was washed with dichloromethane. The dichloromethane Iayérs were

Q combined and concentrated under vacuum to give a brown ol which solidified on
standing. The residue was purified by flash dh:;orhatography [SiO,; DCM:0-6%



17.62366. 129. 12217. 738. 88215.5 18.498. 9, 5-29. 77228. 739. 4328. 1

19. 40347. 230. 39413. 539. 5779. 0 20. 42212. 430. 98312. 840. 198 Beptember 2004

20. 73315. 731. 25932. 941. 4518. 2 20. 92328. 232. 08514. 642. 10914. 6
21.914100. 032. 2589. 642. 8168. 7 23.54219. 032. 8185. 243. 96911. 5
23.77620. 033. 4336. 544. 21314. 2 24. 95830. 8 34. 08520. 344.81211.9. 5 ii)
D-Tartrate olution of D-tartaric acid (2.81g, 18,7 l)_in water
(6nm) was aﬁ%@fﬁﬁsz a hot (40C) solution of the-title cSﬁBngﬂ?f)“%sa.o,

17.0mmol ) in acetone 29 Septenber 2004 01/ 72687 PCTI |1 B0OL100428 '47
(54nmL). The sl ) Jhen heated -at .60 C fqr .30m and al |l pwed .to cool
to room tenper@@%q%‘mgﬁé'@?poﬁw??Pﬁ'& ygliow 8‘%‘5’1“( ?Pp‘g?%{f'UP%f. R'ﬁﬁe‘i-&é""fﬁ!‘"Q he

m xture was coinl@t watertacEondf{1.8). Thef wry\&ésﬁtei’ed, Waehed aiddfdwasmightt er ed,
washed with acet one (2xl Oﬂ% %gd dri?‘ in a vacuum oven _at 35 C5

overni ght to giAYECHEMPYER ALY Lafoaivaihg prgduckasa VEF%\P?Iﬁdr@T%dﬁl/ﬂs mg: 49,
98%), mp. '18AEc. The mai n peaks (in degrees 20) of the PXRD pattern are

as follows: Angle Intensity Angle Intensity Angie Intensity 2-Thetad% .
Thet a% - 2- Thet a% 4. 32023..325. 15311. 834. 7015. 1

* The main peaks (in degrees 26} of the PXRD pattern are as follows:

Angle Intensity | Angle Intensity | Angle Intensity
2-Theta® | % 2-Theta® | % * ) 2-Theta® | %
8.807 4.7 23,2656 {17.5 34425 |43
9088 -1206 -|23.876 (4.3 35326 [3.3
11.580 |44 24416 146 35750 |6.0
11.887 (25 24640 (84 . 36.189 |28
14.088 | 8:5 125.318° | 10.2. 36.715 | 4.1
14489 | 1.9 25622 (34 36.946 |[7.0
14.978 |85 26077 |66 37.500 | 4.2
15918 |22 26.746 {20.8 38534 | 3.1
16.5568 2.3 26974 .[6.8 38.065 (4.4
17.021 |83 27.259 134 39468 |53
18.2564 | 100.0 27.948 13.6 30695 (43
18.787 (8.0 129197 |41 40.850 5.1
19.388 4.2 29.530 11.1 41596 |6.5
19.759 (4.2 30.284 |67 42460 (6.9
20079 |[5.2 30.952° {115 43120 (7.2
20476 | 721 31.779 {34 43506 |45
20.743 [ 5.2 32.224 (8.0 44103 [ 54
21323 176.2 32630 {54 44530 |34
22.005 |88 33.708 {26

_ The intermediate Sulfonyi chloride o -
0 3-{{Dimethylamino)methyl}-4-[4-(methyisuifanyl)phenoxylbenzenesulfonyi

in the above methods of preparing Example 28, the intermediate sulfonyl choride
was not isolated, but was generated in situ. This is the preferred method of
preparing Example 28, Howével_'. in the course of a repeat experiment, a portion

5 of fhe intermediate sulfonyl choride was isolated; H NMR &, {ds-DMSO, 300MHz)
3.6 (3H, brs), 4.3 (6H, br s), 8.3 (1H, br s), 8.6 (2H, brs), 8.9 (2H, br s}, 9.2 (1H,
brs), 9.4 (1H, brs). 'HNMR §,, (de-DMSO + D,0, 300MHz) 2.4 (3H, s), 2.8 (6H,
s}, 6.8 (1H, d), 7.1 (2H, d), 7.4 (2H. d), 7.7 (1H, dd), 7.9 (1H, s).



12. 1475. 025. 7765. 435. 0664. 9 12.41411. 126. 0587. 235. 69313. 8

12.5394. 826. 13511. 835. 79411.5 13.21911. 9- 26. 40510. 136. 2#13aptgmber 2004
14. 3685. 826. 63525. 436. 5258. 5 14. 4806. 026. 82524. 337. 0448. 8-

16. 8547. 027. 13327. 837. 63215. 2 17. 16158. 227. 547" 13. 337. 80618. 8

17. 45252. 828. 00519. 138. 26415. 3 17. 63168. 829. 12518. 238. 88014. 1

18. 5168. 529. 9.4549.1 19. 40750. 330. 40812. 239. 5428,
20.42512.336&@2%?%&240.19317.2 20.73317.031.27326.441.5%6@???“““
20.91226. 532. 09312. 542. 10812. 1 21, 9191002832, 2687. 542. 8545. 2

23. 56620. 232. 8 843.9307.9 23. 78717. 533. 4615. 444. 24311. 7

24.97432.134.0 .3. 0 iii) Hydrochloride Salts a) Lower nelting point
form A sol uti of} of h-ydftmélba]lrl c acid isopropanol (7.02M 0.41 ni, 2.86mmovl)

dded t ! the titl (1 .0g, 2. 84mol thyl 5
Gt hyi ketone (1 ot} SRR Srn st GEOT b ber nbopeedetie.

m xture was flIter@ﬁot$aﬁneﬂumﬂdmdhéﬁmamﬁd@xW§9UHWMHMSWuﬁE gC overni ght
to give the desired sa 176C. 29 Sept enmber 2004 WO 81 72587

PCTI | Bav00428 48 Th&4mmk)- n%%lﬂlév vasthea heated aiz@t? °Gfor3fmiparbalitaddon are as
foll ows: -+ cool to room temperature. After stirring at room temperature for 1-2 h, the

mixture was cooled to 0 °C. After a; further 3 h, the mixture was filtered,
washed with acetone (2x10mL), and dried in a vacuum oven. at 55 °C

overnight to give the desired salt as a white crystaliine solid {8.4g, 98%),
0 m.p. 179°C.

The main peaks {in degrees 26) of the PXRD patiern are as follows:

Angle Intensity | Angle Intensity | Angle Intensity
2-Theta® | % 2-Theta® | % 2-Theta® | % ’
4.330 21.9 25.156 12.0 '34.663 6.7
12165 |56 - 126787 |61 35.071 5.6
12.425 10.1 26.057 124 35.674 15.2
12543 |54 26.114 | 145 35788 | 14.7
13.218 12.7 26408 |[11.6 36.228 10.7
14.368 6.3 26642 | 255 36.517 |86
14463 |63 26.830 |254 36975 |13.3
16.849 7.3 27.130 26.7 37618 17.4
17.148 | 57.2 27.540 |128 37.799 1197
17.468 [ 495 28.001 |[20.7 38242 | 16.2
17.623 | 66.1 29.122 | 17.7 38.882 [155
18.498 | 9.5 28.772 | 28.7 39432 |81
19.403 | 47.2 30.394 | 135 39.577 ]9.0
20422 1124 30.983 |[128 40198 | 184
20.733 | 15.7 31.259 | 329 41.451 8.2
20923 | 28.2 32.085 | 14.6 42,108 | 146
21.914 [ 100.0 32.258 |95 42816 | 8.7
23542 | 19.0 32.818 |52 43.969 | 115
23.776 . | 20.0 33433 |65 | 44213 [ 14.2
24958 | 308 - 34.085 203 44812 | 119

i)  D-Tartrate salt _
A solution of D-tartaric acid (2.81g, 18.7mmol) in water (6mL) was added
to a hot (40°C) solufion of the title compound (6.0, 17.0mmol) in acetone



Angle Intensity Angle Intensity Angle -intensity 2-Theta%- Thet ad%2 Thet a%
4, 86510 418. 74523 225 485 - 37. g 8. 35822 319. 031. 42. 126. 43epiergber 2004
11.59119. 019. 3740. 826. 63436. 1 13.18410. 020. 09647. 227. 34513. 4

14. 43820. 520. 90415. 027. 84634. 0 14.52214.221. 40820. 429. 28017. 9

14.94810. 621. 71074, 130. 11713. 9 15.51218. 722. 012100. 031. 28121. 4

15. 8869. 722 33.33616.5 16: 71623. 722. 48527. 934. 02

16. 97536. 522%2%@%?2635 17216. 2 17.56822. 3.96711-.937.@%£#é&@?”3

18.50616. 424. 50319. 638.99311.4 5 b) Hi gh melting point formA solution of

hydrochloric acid r nol, (7.02 gnp added to a
sol ution of the. @ﬁ&'@pﬁﬁoﬂw@‘(’i % %e %ghﬁ'ﬂﬁc)zﬂ’fﬁ 'H@!%\VF‘E’E"W’I toetone (1
Orl). After sti rrl rtgmato OORTBMpEEREY. aAftgr%u&. i aFrlaohh@mF%réwéﬁzrwﬁ.@ fthi tered,
washed and dried in a 0. vacuum oven. at over ni to give t ‘e desired

salt, mp. 192C. TREWRWASgeelrdtoq L. dfé@r@ésrﬂm)'i fbfhet'ﬁ'éStWEﬁ fliaredrn are as
follows: Angle Intapsdted witHcBioh®{BABMLY, and dried in a vacuum oven at 55 °C

5 . ovemight {o give the desired saltas a white crystalline solid (8.4g, 98%),
m.p. 182°C. '

The main peaks (in degrees 20) of the PXRD pattern are as followé:

Angle Intensity | Angle Intensity 1.Angle intensity
2-Theta® | % - | 2-Theta® % - 2-Theta® | %
4.320 23.3 25,153 - 11.8 34.701 B.1
12.147 |60 - | 25,776 b.4 35.066 | 4.9
12.414 | 11.1 26.068 7.2 35.693 | 138
12.532 (4.8 | 26,135 11.8 35.794 | 11.5
13.219 [11.9- | 26.405 10.1 36.241 11.5
14.368 5.8 26.635 25.4 36.525 |8.5
14.480 | 6.0 26.825 24.3 37.044 | 8.8
16.854 | 7.0 27.133 27.8 37.632 |15.2
17.161 | 58.2 27.547"° 13.3 37.806 | 18.8
17.462 | 52.8 28.005 18.1 38.264 |15.3
17.631 |68.8 28,125 18.2 ~ ] 38.880 |14.1
18.516 [8.58 29,788 26.8 39.454 | 9.1
19.407 150.3 30.408 12.2 38542 84

120,425 [12.3 30.984 10.2 40.193 17.2
20.733 117.0 31.273 26.4 41.530 |]5.8.
20.912 | 26.5 32.093 12.5 42,108 12.1
21.819 | 100.0 32.268 7.5 42.854 5.2
23.568 | 20.2 32.821 4.8 43.930 7.9
23.787 {(17.5 33.461 5.4 44.243 | 11.7

- 24,974 1321 34.084 172.3. | .
0 , ) -
. iii)  Hydrochloride Salts
a) Lower melting point form
~ A solution of hydrochloric acid /isopropanol (7.02M, 0.41mL., 2.86mmol)
was added to a solution of the tifle compound (1.0g, 2.84mmol) in methy!
5 ethyl ketone (10mL). After stirring at room temperature for 3 h the mixture

was filtered, washed and dried in a vacuum oven at 55 °C overnight to

give the desired salt, m.p. 176°C.



Angl e Intensity 2-Theta-%2-Theta% 2 Theta% 6. 5111. 523. 7778. 733, 93910. 0
1091982 624. 21%19 134.3266.5 11.9692. 924. 28824. 135. 19062%September 2004

12. 0816. 025. 08620. 836. 1836. 9 12. 5002. 125. 9736. 236. 6745. 9
12.94817. 726. 34213. 037. 0614. 8 14.1112. 626. 82513. 837. 3654. 3

15. 3134. 927. 3578. 237. 9183. 9 16. 47713. 227. 6005. 738. 4917. 4

16. 58715. 027 @ﬂ% 38.6605.6 17.2613. 828. 32220. 039. 2832, 9 29 SePtenber 2004

WO 01/ 72687 4 /' LBOL/ 00428 Angle Intensity Angle |nt5ﬂEFPV 8Angl e
Intensity 2Theta%Thet a%- Thet at % 18. 009%8. 028. 89513. 739. 9153. 9 19. 10415. 6
. 30. 0979. 240. 2716. 8- 20. 174100. 030. 19210. 240. 6867. 4
21.43511. 730. 56711. 141. 4484. 9 21. 96126. 131. 4937. 342. 4355. 3 22. 554

-4.731.776: 4. 843. 17Difb iaitdedROGH debtdes20] LT 4} pdderd are as follows:

Angle Intensity | Angle Intensity | Angle -lntensity

2-Theta® | % 2-Theta* | % 2-Theta® | %

4.365 10.4 18.749 235 25485 -|37.9
8.758 22.3 19.031  j.42.1 26.443 40.8
11.591 19.0 19.374 20.8 26.634 36.1

13.184 | 10.0 20.006 | 47.2 -1 27.345 13.4
14.438 1205 [ 20.204 16.0 - [27.846 34.0
14.522 [14.2 21408 |204 29.280 17.9

14.948 | 10.6 21710 [ 741 30.117 13.9
16.5612 {187 22.012 100.0 31.281 214
15.886 | 9.7 22,157 1427 | 33.336 16.5
16.716 | 23.7 22.485 279 134024 11.0
16.975 |36.5 22614 | 316 35.172 16.2
17.568 1223 23.967 11.9 37.237 14.6

18.506 {164 24.503 19.6 38.993 11.4

5 b) Higher melting point form
A solution of hydrochloric acid fisopropanol (7.02M, 0.41mL.,
2.86mmal) was added to a solution of the title compound (1.0g,
2.84mmol) in methyl ethyl ketone (10mL). After stirring at room
temperature for 7'k the mixture was filtered, washed and dried in a
o ' - vacuum oven at 55 °C overnight to give the desired salt, m.p.
© 192°C, '

The main peaks (in degrees 26) of the PXRD patteni are as follows:

Angle Intensity { Angle intensity | Angle Intensity
2-Theta®> | % 2-Theta® | % 2-Theta® | %
6.511 1.5 23.777 8.7 33.929 10.0
10.198 |26 24218 19.1 34.326 6.5
11.969 |29 24.288 24.1 135.180 6.6
12.081 | 6.0 25.086 20.8 36.183 6.9
12.500 | 2.1 25.973 6.2 36.674 59
12.848 [ 17.7 26.342 13.0 37.061 4.3
14411 1286 26.825 13.8 37.365 4.3
15.313 (4.9 27.357 8.2 37.918 3.9
16.477 1132 27.600 5.7 38.491 74
16.587 |15.0 27.942 5.2 38.680 5.6
17.261 3.8 28.322 20.0 39.283 2.9




23.059 111.2-32.931-5.543.68212.1 23.12613.533.5167.544, 0775.8 23.42517.0
iv) Citrate Salt Citric acid (0.30g, 1.56mol) was addetf PeP8ME8I ¢R%%n of
the title 5 compound (0.50g, 1.42mml) in acetone (5nL). ' After stirring
at room tenperature for 3 h the mxture was filtered, washed and dried in
a vacuumoven at 55 C overnight to give the desired salt, mnp. llPC 0 The
mai n peaks (iy .ees 28) of the PXRD pattern are as f ngl e
Intensity Ang e %gs':enm ty Angl e |Intensi t¥ 2 Theta2 Thet g%ﬁiﬁﬁmf‘é .
5.51611. 717. 246' 39. 623. 51348 2 5. 73125 719, 30744. 324. 11439 9

7.2797. 717. 58752, 4247390609 0578 64432540338
10. 73325. 119. 089100. 12 é@ 3.‘}“%"‘{% %?;gr E“%%g%_‘}g%% 4‘2"‘2
11. 95713. 819. 81568. 62 2878 13. 1 . P20. 28656. 830. pF031. 2
13. 42912. 220. 553 - 81/ 3057 ek 3 PRP T BRGSO 3699
14. 70223. 621. 34234, 4@%21'% 16: %c_ 7.3&%7566424(,%.0%87.4 | |
16. 81317. 621. 83051. 1835 $202B160. 0501 198 8250 J0.2 CPapaaat Ay gest f uri ¢ aci d
(0.04n) was added t OofaFE0T H{ P U[ 30867 ([ 1. | 41.448 4.9
21.961 | 261 31493 |7.3 42435 (53
22564 |47 | 31.776 (438 43170 |43
22860 | 213 32417 {174 43612 | 114
23059 [11.2. 32.931. |55 43682 | 12.1
23126 | 135 33516 |75 42077 |58
53425 |17.0 )

iv}  Citrate Salt . S
" . Gitric acid (0.30g, 1.56mmol) was added to a solution of the title
5 compound (0.50g, 1.42mmoly in acetone (5mL). " After stiming at room
7 temperature for 3 h the mixture was ﬁlter;ad, washed and dried ina
vacuum oven at 53 °C overnight to give the desired sait, m.p. 110°C.

The main peaks {in degrees 26) of the PXRD pattern are as follows:

0
Angle Intensity | Angle Intensity { Angle intensity
2-Theta® | % 2-Theta® | % 2-Theta® {% - -
5.516 11.7 17.246° | 39.6 23.513 48.2
5731 257 17.307 443 24.114 39.8
7.279 7.7 17.6587 524 24.737 50.0
1 8.057 8.2 18,186 | 44.3 25.403 38.8
10.733 [ 261 19.089 100.0 25.986 37.5
11.522 | 15.3 19.596 51.9 26.182 42.2
11.957 13.8 19.815 68.6 27.333 23.8
13.115 [ 11.2 20.286 §6.9 30.030 31.2
13.429 [12.2 20.553 - 1811 30.250 404
14.311 13.3 20.713 63.0 30.396 39.5
14702 | 236 21.342 34.4 31.830 24,5
16.5156 |17.8 21.666 42.6 34.066 274 -
16.813 17.6 21.830 51.1 37.320 23.2
V) Sulfate Salt _
Concentrated sulfuric acid (0.04mL) was added to a solution of the fitle
compound (0.50g, 1.42mmol) in acetone (5ml). After stirring at room

5 . temperature for 2h, the mixture was stirred at 0 °C for a further 3h. The



conpound (0.50g, 1.42mmol) in acetone (5nL). After stirring at room
tenperature for 2h, the mxture was stirred at 0 C for % PeRteRBF ZP4 The 29
Sept enber 2004 WO 01/72687 PCT/1BO /00428 50 mixture was then filtered,
washed and dried overnight in a vacuumoven at 55 Cto give the desired
salt as a white solid (0.31 g, 48%, mp. 233C. The main peakls (in degrees
20) of the R tern are as follows: 5 Angle Intensity Angle intensity
Angl e Intenséli§y5i’%§g?' het a%®- Thet a% - Thet a" % 4. 7707. 121. 25%’5‘.”8 ¥i§2315. 5
9.35410. 521. 61045. 131. 76110. 5 9.9068.022.5‘61911.032.2218.33

12. 4356. 222. 61152. 232, 6909. O 14, 40612. 923. 16812, 233. 9839.

T6. 0408, 225 25730, CKLES BEb henTlcesaRihag apd griesl @ueEnighfdn 2 vacuum oven at

17. 14526. 524. 09612. 53 th2hebthé dédiredZAlt ud & whid sSR10.FA3; 43%), #is z:9°¢,
17.9457. 324. 95153. 736. 94214. 4. 18. 29235. 225. 341%.](737. Bl%}g). é{l& .

18. 794100. 025. 79013. 638. 3499. 9 19. 2347. 1.26. 27613. 538. 85611. 6

. . 2110, -365W 9.
;ggggggig;gb%géizﬁg@m&a%@s PaSFeR026) RO PRRD et ard B rhhiofl:

Angle Intensity | Angle Intensity | Angle Intensity |
.1 2-Theta® | % 2-Theta® | % 2-Theta® | %
4.770 7.1 21.291 85 29.923 15.5
9.354 10.5 -121610 |45.1 31.761 0.5
9,906 8.0 22019 111.0 32.221 8.3
12.435 |B6.2 22,611 52,2 32.690 9.0
14.406 | 129 23.168 12.2 33.983 9.3
16.040 | 8.2 23567 | 38.0 34610 10.2
16.563 |34 23.855 16.6 35.098 11.2
(17145 (265 | (24096 _|12.7 35.420 16.7
17.322 .| 48.9 24521 |33.7 36212 |94
17.946 [7.3 24.951 53.7 36.942 44. -
.1 18.292 {35.2 25.341 9.7 37.618 9.6
18.794 [ 100.0 25790 | 13.6 36.349 9.9
19.234 |74 26.276 13.5 38.856 11.6
19.780 46.3 26.815 12.8 39.126 8.3
20.026 |50.0 28.030 |225 40.321 10.0
20365 109 ~ 128739 217 40.948 12.5
20.513 11.6 29.274 8.8 43.839 7.5

vi)  Phgsphate Salt
Phasphoric acid (4.63mL, 67.7mmol) was added dropwise to 2 suspehsion

o of ihe title compound (21.7, Bi .6mmol) in water (149mL). The élurry was
" then heated on a steam bath until a clear solution was produced. This |
solution was then allowed to cool fo room temperature and sfirred for 2 h.
The mixture was then cooled to 0 °C, and stirred for.a further 3 h. The
' precipitate was filtered, washed with water (2x50mL) and dried ina
5 - vacuum oven at 55°C ovemight to g_iveithe desired salt as a white -
crystalline solid (23.19,. 83%), m.p. 196°C.



20. 51311. 629. 2748. 843.8397.5 vi) Phosphate Salt Phosphoric acid (4. 63rnL,
67. 7nmmol ) was added dropwi se to a suspension 0 of the 49 $¢riembapdid
(21.78, 61.6mml) in water (149nlL). The slurry was then heated on a steam
bath until a clear solution was produced. This solution was then all owed
to cool to roomtenperature and stirred for 2 h. The m xture was then
cooled to O wgemgsStirred for a further 3 h. The prec}jpi S
filtered, washed with water (2x50m) and‘_.ndri ed inab vié(glllﬂltg?nlt]@i‘/z\gﬁ at 55C
overnight to give the desired salt as a white crystalline solid (23.1qg,

peaks (1 degres J07 o PRgeRABSeEE 2 i AnE ala gEtoRR crci 0y mngie.

Intensity. Angle Intensity 2-Theta%- Thet a%Thet a%

4.33618. 722. 15713. 93 Amgie7 5 | tdrisitd § 2dgle2 2 | i@y § Angfa? 11 Intonsity
13. 04714. 523. 03416. A2THee4 % 13. 42T0et423%21917 | 2The@1 3% 2
14.33013. 523. 50879. (3$3660818715. 2278%W 4933.91511398% 33470. 5
15. 44010. 625. 45617. 334.698 728.56 1628339 . 4285691222.636. 388.00. /
17. 44070. 926. 31712. 438.0484144.5 17.1380% 4286.8082132362 7286. 8
1830030. 626. 83814. 93434196 | 8.4 123218 1173 - 33213 |7.2
14330 |135 23.508 [79.0 33.960 |89
15.217 . |69.4 23915 [11.9 34334 [ 105
15440 | 106 25456 |17.3 34717 |226
16205 | 12.4 25601 |27.0 35586 |10.7
117440 1709 26.317 | 125 36.184 | 167
17.809 |54 28.508 |21.9 36.722 |68
18.300 | 30.6 26.838 | 14.9 37819 |64
18.750 | 228 26976 | 255 38412 8.7
19.120 12.6 27.115 226 38.773 13.3
18.740 | 100.0 27.971 | 32.6 30078 195
19,030 | 30.8 28902 |125 - [39.848 |115
20.281 | 156 29351 |86 40.076 | 10.7
20581 |582 29087 |22.1 {41269 |96
21617 | 309 31.022 |80 4302 | 128
21832 (104 31368 | 11.6 44699 |98

EXAMPLES 29-60

5  The following sulfonamides were prepared in an analogous fashion to tﬁat
described herein for Example 28, replacing ammonia with the requisite amine
where appropriate. S '

iy



18. 75022. 526. 97625. 538. 4128. 7 19. 12012. 627. 11522. 638. 77313. 3
19. 740100. 027. 97132. 639. 0789. 5 19. 93030. 828. 90212. 539. g4b%gpigmber 2004
20. 29115. 629. 3518. 640. 07610. 7 20.58158. 229. 98722. 141. 2699. 9
21.61739. 931. 0228. 043.92112. 8 21.83210. 431. 36811. 644. 6999. 8 . EXAMPLES 29- 60
5 The follow ng sul fonani des were prepared in an anal ogous fashion to that
described h r Exanple 28, replacing ammonia with I site am ne
wher e approg‘ﬁl g{he el 29 Septenber 2004 WDO.0Q1l/ 72687 52 PCﬁH'}% ‘%8%428
Exanpl eSt art.i ngRBR R R3Data Materi al 29PP p 27MeMeHCF3SH( CDCI 3i 400MHz)
2.45 (3H, s), 2.75 (6H s), 3.85 (2H, s), 6.96 (1 H,-d), 7.07 (2H d), 7.64
(3H, d), 7.88 (1H s); Ms nmz (ES*) 389 (NMH+) - 30Prep 22MeHVECF3SH( CDCl 3,
400MHz) 2.59 (Exbmpsid Qarﬁﬂg SHRE), . B8 (1, [SK 4 81 (oHpagm). 7. (1H,
d), 7.40 (2H {d), 7.8md@td) {d), 7.92|(1 H| d)j 8.1% (1H, s) 31, .Prey
22ko"~HVe CF3SHREDCI 3| PRp@WHs Me2. 31 (bMe S)H 3] 38 ( 2Bl(CD, 400M8z) 2.45
(3H, s), 2.75 (6H, s), 3.85
(2H, s), 6.96 (1H, d), 7.07
(2K, d), 7.64 (3H, d), 7.88
(1H, s); MS m/ (ES*) 389
: . (MH"). -
30 Prep22 | Me H Me | CF; 54{CDCl;, 400MHz) 2.59
: (2H, s), 2.97 (3H, 5), 4.58
(1H, s), 4.81 (6H, s), 7.08
(1H, d), 7.40 (2H, d), 7.80
(2H, d), 7.92 (1H, d), 8.15
: (1H, s) _
31, fPrep22 | N7 H Me | CF, 8(CDCl,, 300MHz) 2.21
- "~ {(6H, s}, 3.18 (2H, 1), 3.56
(2H, s), 3.68 (2H, 1), 6.97
: . (1H, d), 7.06 (2H, d), 7.63
i _ (2H, d), 7.78 (1H, d), 8.12
{(1H, s); MS m/z (TS} 419
(MH")
fa2 Prep22 | Me Me {Me [CF, |[84(CDCl, 300MHz)2.77
(6H, s), 2.83 (6H, ), 4.20
(2H, s), .96 (1H, d), 7.22 -
(2H, d), 7.71(2H, d), 7.78
{1H, d), 8.18 (1H, s); MS
: m/z (151 403 (MH*).
133 Prep22 |H H Me | CF; d4(CDCl;, 300MHz) 2.28
: . | (6H, s), 3.54 (2H, 5), 6.98
(1H, d), 7.04 (2H, d), 7.61
(2H, d), 7.80 (1H, d), 8.16
(1H, s); MSm/z(TS*) 375
. . (MH{I) -
34 Prep 27 | Me H H |CF, | o4(CDCL, 300MHz) 2.44
' : (3H, s), 2.68 (3H, ), 3.84
(2H, s), 6.94 (1H, d), 7.08
(2H, d), 7.62 (2H, d), 7.76
(1H, d), 8.00 (1H, s); MS
m/z (TS*) 375 (MH").
35 Prep26 | H H H | -OCF;. | 8, (CDCl, 300 Miz) 2.48
. (3H, s), 2.65 (3H, br), 3.89
(2H, ), 6.84 (1H, d), 7.03
(2H, m), 7.23 (2H, m), 7.77
(1H, dd), 8.03 (1H, d); MS
" | miz (TS*) 377 (MHY.




2H, s), 3.68 (2H, t), 6.97 (1H, d), 7.06 (2H d), 7.63 (2H, d), 7.78 (1H
((:I), 8.)12 (1 H.(s); I\/I)S m z (T(S+) 419 (MH) 32Prep 22|\/¢e|\/¢e%$"e%$%t %'%513%9054,
300MHz) 2.77 (6H, s), 2.83 (6H, s), 4.20 (2H, s), 6.96 (1 H d), 7.22 (2H,
d), 7.71 (2H, d), 7.78 (1H, d), 8.18 (1H s): MS mlz (TS4) 403 (MH):
33Prep 22HHNECl:38H( CDCl 3i 300MHz) 2.28 (6H, s), 3.54 (2H, s), 6.98 (1 H,

d)y, 7.04 (2H 61 (2H, d), 7.80 (1 H, d), 8.16 (1H, %;Qwsnnz (TS*)
375 (MH). s‘ﬁ%? % 8i?l\/oeHHCFss,H(CD013| 300MHz) 2. 44 (3H, B§TIBIV@LS 34 o)
3.84 (2H, s), 6.94 (1H, d), 7.08 (2H, d)$37.62 (2H d), 7.76 (1 H d), 8.00

(1 H s); M5 gzdTS) 375 (M) 35Prep QCE3SH (CDC13, 300 MHz) 2.48
(3H, s), 2.65 FWP’% 2ringsy (2R s)| B Stﬂ'l HE dy, 7.03 Rawi, m), 7]23
(2H, rn), 7.7 eriagl 03 (1 H | d): i (TSU 377 (IMHF). 29 Sept enber
5004 WO 01/ 726 %7 53 Prep23 [H H Me | -OCF; | 8, (d-DMSO, 300 MHz)
Cl ) : . . 2.80 (6H, s), 4.43 (2H, s),
salt) | 6.98 (1H, d), 7.37 (4H, m),

7.50 (2H, m), 7.86 (1H, dd),
8.13 (1H, d), 10.18 (1H,
br), MS niz (TS") 391

. (MHY).

37 Prep23 |Me H Me | OCF; |8, (ds-DMSO, 300 MHz)

' . 2.43 (3H, d), 2.80 (6H, s},
4.46 (2H, s), 6.99 (1H, d),
7.37 (2H, m), 7.48 (3H; m),
7.80 (1H, dd), 8.12 (1H, d),
10.37 (1H, br); MS m/#z

b 1(TS%) 405 (MHY)
“j38 Prep28 | .~~~ H H |SMe |[&,(DMSO-D; 400MHz)
(HCI . ' . 2.47 (3H, s), 2.63 (3H, s),
sait) . _ 2.79 (2H, q), 3.36 (2H, m),

4.29 (2H,'s), 4.71 (1H, 1),
6.86 (1H, d), 7.17 (2H, d),
7.38.(2H, d), 7.60 (1H, 1),
7.75 (1H, dd), 8.01 (1H, d),
8.95 (2H, br); MS m/z (ESY

- ' 383 (MH").
39 {Prep28 | . ~_~ |Me [H |SMe |o,(DMSO-D;, 400MHz)
(HCI _ 2.48 (3H, s), 2.61 (3H, s),
| salt) : 2.72 (3H, s), 3.00 (2H, 1),

3.49 (2H, m), 4.29 (2H, s),
4,83 (1H, 1), 6.83 (1H, d),
7.21 (2H, d), 7.38 (2H, d),
7.71 (1H, dd), 8.03 (1H, d), |
9.37 (2H, br); MS m/z (ESY

- _ .. | 397 (MH. -

40 Prep 28 | o~ ~_~ | H H |SMe |3&,(DMSO-D,, 400MHz)
(HCI 1.51 (2H, m), 2.48 (3H, 5),
salt) , 2,61 (3H, 8), 2.79 (2H, m),

3.35 (2H, m), 4.28 (2H, s),
-14.44 (1H, br), 6.85 (1H, d),
7.19 (2H, d), 7.37 (2H, d),
7.53.(1H, 1), 7.74 (1H, dd),
8.02 (1H, d), 9.11 (2H, br);
: MS vz (ES*) 397 (MH).
41 | Prep28 HO/\rr' H H [SMe [ 8,(CDOD, 300MHz) 1.00
(3H, d), 2.43 (3H, 5), 2.48
(3H, 5), 3.26-3.34 (2H, m),
. 3.38-3.46'(1H, m), 3.89
- (2H, s), 6.87 (1H, d), 7.04
(2H, d), 7.35 (2H, d), 7.72
(1H, dd), 7.92 (1H, d); MS
m/z (ES*) 397 (MH").




PCT/ 1 BO /00428 Exanpl eStarti ngR6R7R R3Data Material 36Pr eg 23HHMVe- OCF3SH
(d6-DVSO, 300 MHz) (HCI2.80 (6H, s), 4.43 (2H, s), sal t3s>egenber 294 7. 37
(4H, rn), 7.50 (2H, m, 7.86 (1 H dd), 8.13 (1H, d), 10.18 (1H br); M
n7z (TS') 391 (MH). 37Prep 23MeHWVeOCF3' SH (d6- DMSO, 300 |sz) 2.43 (3H,

d), 2.80 (6H s), 4.46 (2H s), 6.99 (1 H d), 7.37 (2H m), 7.48 (3H m,
7.80 (1 H, dgdoyBed2 (1 H d), 10.37 (1 H br); Ms niz ;,gﬁm;] éhgzg(w")
38Prep 28Ho- , - ~~HHSMe8H ( DMBO- D6,. 400MHz (HCI 2.47 (3H, WigE (3h, s),
salt)2.79 (2H, g). 3.36 (2H rn), 4.29 (H s) 4.71(1H t), 6.86 (1 H,
d), 7.17 (2H, ..‘°'°uu,7ag H 5 (1 H-dd)y 201 (1 H,
d). 8 95 (2H, ﬁ‘?’f‘”‘?v( ﬁﬁ‘ﬁ“ Es{) R383 | 7.1\ Pr%p ba- " MeHRRBSH ( DVBD: Ds,
400'\/HZ) (HC|2 /|§ (3H ,\gpe"a a1 (3_1..1, 5 L+ 2, 72 ¥ 3H Q\ Q nn (7H t),
3.49 (2H, )., %H&g (2P g5 (1H 'f'), 5! 83?(“4%4, 4GOS 17 38
(2H, d), i . _ 5)389(2H s)68

_ sg) (1H d), 6.96 (2H, d), 7.29

(2H, d), 7.72 (1H, dd), 7.99
(1H, d); MS m/z (TS*) 339
(MH?Y).
43 Prep28 | Me H H |SMe |354(CDCL, 400MHz) 2.49

- - |(3H, ), 2.50 (3H, 5), 2.65
(3H, 5), 3.90 (2H, 5), 6.82
(1H; d), 6.97 (2H, d), 7.30
(2H, d), 7.66 (1H, dd), 7.91
(1H, d); MS m/z (TS*) 353

» (M.
47 Prep28 |Me - |Me |H |SMe |&,(CD,0D, 400MHzZ) 2.49
(HCI : ‘ : : (3H, 5), 2.70 (6H, s), 2.83
salt) - | - . | {3H, 5), 445 (2H, 5), 6.86

(1H, d), 7.16 {2H, d), 7.41
{(2H, d), 7.78 (1H, dd), 7.98
(1H, d); MS m~z crs*) 367

| - ] (MHY.
45 Prep21 | Me H Me |SMe |5, (CD,0D, 400MHz) 351
(HCI _ (3H, s), 2.55 (3H, s), 2.97
salt) ol | Q - | (6H, s), 4.57 (2H, 5), 6.96

(1H, d), 7.17 (2H, d), 7.41
(2H, d), 7.86 (1H, dd), 8.06
(1H, d); MS m/z (ES*) 368

(MB").
146 Prep 21 . ©H H - iMe |SMe |8§,(CD,0OD,400MHz) 1.15
1 (He ' P : (3H, d), 2.52 (3H, 5), 2.84
salt) | {2H, m), 3.00 (6H, s), 3.76
' (1H, m), 4.56 (2H, s), 6.95
(1H, d), 7.16 (2H, d), 7.40
(2H, d), 7.89 (1H, dd), 8.06
(1H, d); MS m/z (ES*) 412
. {MH").
{47 Prep21 | " Me Me | SMe | 8,(CD,0D, 400MHz) 2.51
1 (He (3H, s), 2.84 (3H, 5), 2.97
salt) ) (6H, s), 3.17 (2H, ), 3.68

1 (2H, 1), 4.57 (2H, s), 6.97
(4H, d), 7.17 (2H, d), 7.40
(2H, d), 7.85 (1H, dd), 8.06
(tH, d); MS m/z (ES*) 412
(MHY.




7.71 (1 H, dd), 8.03 (1 H, d), 9.37 (2H, br); M mrz (E %397 H . 40Prep
28HON, , - ~HHSMe' 8H (bMSO- De, 400MHz) (HCI 1.51 (2H, 2Yygeptembers3004
salt)2.61 (3H, s), 2.79 (2H, m, 3.35 (2H, M, 4.28 (2H, s), 4. 44 (1H, br),
6.85 (1H, d), 7.19 (2H, d), 7.37 (2H, d), 7.53. (1 H t), 7.74 (1 H dd),
8.02 (1L H d), 9.11 (2H br); MS mz (ES) 397 (MH). 41Prep

28HoHHSMe SH 300MHz) 1.00 (3H, d), 2.43 (3H, s
3.26-3. 34 (%ﬁﬁi%%’”s 38- 3) 46* (| H( m é (2|(4 s)s) %CFZ}'?TI(L?%H%) )7 04
(2H, d), 7.35 (2H d), 7.72 (1H, dd). >phy 2 (1H d); ME. ink (ES}) 307

(|VH4) 29 Sep EFeE—2 004 - Avog_g_l_%@g 54 P LBOLL0OQ423
Exanpi eSt ar t i hgFBRAR Eggﬁga vatRr i al| Bpr eB Toi. I-|HSI\/96H( @88 3. 400M)
249 (HC| (6| r\), gplu 3 ), 6 sal I—Ir‘l), ~96.(2H _d) 729 (ZH,
e S D;,OD 400MHz) 2.51
d), 7.72 (1H |8, 798P tiH w1 11 (1‘@? ¥ieg (?g@s),zgs(m 25
salt) : (2H, 1), 3.25 (3H, s), 3.39
: (2H, 1), 4.55 (2H, s), 6.95
(1H, d), 7:16 (2H, d), 7.40
(2H, d), 7.89 (1H, dd), 8.06
(1H, d); MS m/z (ES*) 412
- . (MH").
49 Prep2T | o~~~ |H Me | SMe | $5,(CD,OD, 400MHz) 1.02
(HCI {3H, d), 2.51 (3H, ), 2.96
| salt) {6H, s), 3.30 (3H, m), 4.55
' (2H, ), 6.94 (1H, d), 7.16
(2H, d), 7.40 (2H, d), 7.90
(1H, dd), 8.09 (1H, dy; MS [
- vz (ESY) 412 (MH?).
50 Prep21 |Et . H  {Me [SMe |[&,(CD,0D, 400MHz) 1.08 | -
(HCI . : (3H, 1), 2.51 (3H, 8), 2.91
salt) ~ | (2H, q), 2.97 (3H, 5), 4.56
_ (2H, 5), 6.95 (1H, d), 7.16
(2H, d), 7.40 (2H, d), 7.87
(1H, dd), 8.06 (1H, d); MS -
_ m/z (ES*) 382 (MH*).
51 Prep 21 % ~[H Me | SMe | §,(CD;0D, 400MHz) 0.11
(HC (2H, m), 0.44 (2H, m), 0.86
salf) g I (1H, m), 2.51 (3H, s), 2.76
. : (2H, d), 2.96 (6H, s), 4.56
(2H, s), 6.94 (1H, d), 7.16
(2H, d), 7.40 (2H, d), 7.88
{1H, dd), 8.06 (1H, d); MS
S -} m/z (ES*) 408 (MH".
52 Prep 21 % H  |Me |SMe [8&,(CD,OD, 400MHz) 1.15-
(HCI . 1.63 (6H, m), 1.81 (2H, m),
salt) ) o ' - 12.51(3H, ), 2.96 (6H, ),
3.50 (2H, s), 4.55 (2H, 5),
| 8.93 (14, d), 7.15 (2H, d),
7.39 (2H, d), 7.93 (1H, dd),
8.09 (1H, d); MS m/z (ESH
3 452 (MH").
53 . Prep 21 H Me |SMe | 6,(CDCL, 400MHZ) 1.10
_ © HOA ] (3H, d), 2.31 (6H, s), 2.50
(3H, s), 3.37 (2H, m), 3.49
(1H, m), 3.60 (2H, s), 4.78
(1H,br), 6.84 (1H, d), 6.94
(2H, d), 7.29 (2H, d), 7.70
(1H, dd), 8.05 (1H, s); MS
-| m/z (TSY 411 (MH?)




43Prep 28MeHHSMeSH (CDCI 3, 400MHz) 2.49 (3H, s), 2.50 (3H, s), 2.65 (3H,
s), 3p90 (2H, s), 6.82 (1H d), 6.97 (2H, d), 7.30 (2H, 29d$ept€fm9@%094H dd),
7.91 (1 H d); MSmz (TS) 353 (MHl 44Prep 28MeMeHSMeS8H( CD3OD, 400MHz) 2. 49
(HCI (3H, s), 2.70 (6H, s), 2.83 salt). (3H s), 4.45 (2H s), 6.86 (I H,
d), 7.16 (2H d), 7.41 (2H, d), 7.78 (1 ng;i)z glg?H(CllH d): |v52| EE Ega)
367 (MH . MeHMESMESH ( CD3OD, 400
s), 2.97 salt ﬁ,g,g,g, 4.57 (2H, s), 6.96 (1 H d), 7. 1%‘3 ’EW’%O&%S 7.41 (2H,
d), 7.86 (1 H dd), 8 06 (1 H. d)/ I\/Slg1 g\ES')ngB/w)\ 4§)P;ip 1) ( 2H
21HHVESMESH ( EB G B S >4 !
m, 3.00 (6H, JE?”'@? 7%‘(‘*‘1 m, ~a. 56| (BH, | K| 6%05| (1H, d)Pat? 16 (2H] d),
7.40 (2H, d),. g '*Pcﬁz o806 {1 —d e %8,.,%?2%0!2,40|01M2Hz%2.11; 4rprep
21Hoi ~+NeNe SMEgfi( CDB DWF&Hz%HS (@H, m), 2.51 (3H, s), 2.98
salt) | {6H, s), 3.58 (1H, m), 3.79
. (3H, 1), 4.60 (2H, 5), 7.02
(1H, d), 7.18 (2H, d), 7.41
(2H, d), 7.88 (1H, d), 8.07
(1H, s); MS m/z (TS") 393
- . (MH")
55 Prep 21 Hznj]/\ H Me [SMe | 84(CDCl,, 400MHz) 2.32
' (6H, 5), 2.48 (3H, s), 3.30
(2H, 5), 3.52 (2H, 5), 3.68
(2H, s), 6.88 (1H, d), 7.03
(2H, d), 7.35 (2H, d), 7.72
(1H, d), 7.93 (1H, s); MS
: _ | mfz (ES*) 410 (M)
56 Prep 21 H |Me |SMe- | 5,(CDC, 400MF) 1.15
o " | @H, d), 2.31 (6H, 5), 2.49 .
OH o (3H, s), 2.80 (1H, dd), 3.09
(1H, d), 3.23 (1H, ), 3.59
(2H, s), 3.85 (1H, m), 5.16
(1H, br), 6.82 (1H, d), 6.95
(2H, d), 7.29 (2H, d), 7.66
(1H, d), 8.02 (1H, s); MS
. m/z (ES*) 413 (MH")
57 Prep21 | o~ | B Me |SMe | 04(CD;OD,400MHz) 1.66
(Hel , (2H, m), 2.51 (3H, 5), 2.97
salt) . (6H, m), 3.30 (1H, s), 3.57
1 _ . (2H, 1), 4.57 (2H, 5), 6.95 .
(1H, d), 7.16 (2h, d), 7,39
(2H, d), 7.87 (1H, dd), 8.08
(1H, s); MS m/z (ES*) 411
(MHY)
58 Prep21 | HOL_<_ [H . |Me |SMe | 8,(CDOD.400Mrz) 2.51
{HCI | (3H, 5), 2.96 (6H, 5), 3.00 .
saff) . _ . - | (@H, 1), 4.56 (2H, 1), 4.97
(2H,s), 6.94 (1H, d), 7.16
(2H, d), 7.40 (2H, d), 7.88
(1H, dd), 8.09 1H, s); MS
: m/z (ESY) 411 (MH")
59 Prep21 | Me Me Me | SMe | §,4(CDyOD,400MHz) 2.51
(HC! ' : (3H, s), 2.72 (6H, s), 2.96
salt) N (6H, s, 4.57 (2H, 5), 6.99
' (1H, d), 7.17 (2H, d), 7.40
(2H, d), 7.83 (1H, dd), 8.02
(1H, s); MS m/z (ES") 381
(M*)




(HCl (3H,
4.57 (2H,
8.06 (1H,

s), 2.84 (3H, s), 2.97 salt)(6H, s), 3.17 (2H,

s),
d);

6.97 (1H, d), 7.17 (2H, d), 7.40 (2H, d), 297%%&(@9 00&d)
MS mfz (ES*) 412 (M#). 29 Septenber 2004 WO 01171687 55

PCT/ 1 BOL/ 00428 Exanpl eStarti ngR6R7R1LR3Data Material 48Prep
21MeO~~HVeSMe3H( CD30D, 400MHz) 2.51 (HC (3H, s), 2.96 (6H s), 3.06

salt)(21-
7.16 (2H,

412 (M H+).

(3H, s),

(21-1, d),

d)

2. 96
7. 4

(W) . 50Prep ?
2.91 salrt)(2H,

1‘“”}1, 5 (31-1, s), 3.39 (21-1, t), 4.55 (2

t),

95 (1H d),

(2H_d), 7.89 (11-1, .dd), 8.06 (1 H |l_’|‘87’§‘)“i\/g’t‘3‘1‘nk (ES*)

salt)(6H_ o) 2,30 (3H M A4 55 (2H _s) 6 94 (1H d)

a.!mqm 400MHZ) 11 n&(m(m t)..2 51 (3H

tatind §o (R, afy) K'8[08 [ 1R ); M nPata(ES™) 41}

b SH(2H] 18 [ 8. o4 5 G PUED, 400 M)
Ay 2 P8y "5), 4. 66H(2H| M) | B 95 i t)?é?S(SH )
salt) . y= (2H, §), 442 (2H, 5),

. . . 6.91 (1H, d), 7.17 (2H, d),
7.39 (2H, ), 7.42 (2H, d),
7.83 (1H, dd), 8.07 (1H, s);

MS m/z (ES*) 367 (MH")
EXAMPLE 61 .
4-54-Methoxy-3-(methylisulfanyl henox -3-{(methylaminomethyi]-
’ benzenesulfonamlde
_Ma

HN

N H;ksa" |
l (s] 04‘ .
_“a-_._.__,.
?‘sm ) o l%{jsue
Mo Me

Borane-tetrahydrofuran complex (1M in THF, 10 mL, 10 mmol) was added
dropwise to the amide from preparation 32 (459 mg, 1.18 mmol)._The- mixture

- was then stirred at reflux for 4 hours. After cooling to room temperature the

reaction.-was quenched by the addition of methanol (10 mL) and the mixture
evaporated to a white foam. This residue was treatec} with hydrochloric acid (6M
10 mL) and the mixture heated to reflux once more for 1 hour. After cooling o
room temperature the mixture was neutralised fopHca. 7 by treatment with
excess sodium hydroxide (2M) and then saturated aquedus ammonium chloride.
The mixture was then extracted with ethy! acetate (3 x 50 mL), DCM (2 x 50 mL)
and the combined organics were dried (MgS0,) and evaporated to a colourless
oil: This oil was redissolved in ethyl acetate (20 mL) and treated with 1M
hydrochloric acid in diethyl ether (2 mL, 2 mmol) to form the hydrochoride sait

. which was collected by filtration and dried (346 mg, 73%); §,,(CD,0D, 400MHz)

2.34 (3H, s), 2.78 (3H, s), 3.86 (3H, 5), 4.39 (2H, s) 6.83 (1H, d), 6.90 (1H, m),
6.98 (2H, m), 7.84 (1H, dd), 8.01 (1H, d); MS m/z (ES*) 369 (MH?).

49Prep 21HO YHVESMeSH( CD30D, 5400MHz) 1.02 (HO (3H, d), 2.51

7.16

s),



(2H, d), 7.40 (2H, d), 7.87 (1 H, dd), 8.06 (1 H, d); |v25g1 I%1Es* 382 (M
H+). 51Prep 21HMVESME61(CD3OD, 400MHz) 0.11 (HC (2H, DooRtenog] 2434 0. 86
salt)(1H, m), 2.51 (3H, s), 2.76 (2H d), 2.96 (6H, s) 4.56 (2H, s), 6.94
(1H, d), 7.16 (2H, d), 7.40 (2H, d), 7.88 (1 H. dd), 8.06 (1 H, d); MBS mz
(ES*) 408 (MHO). 52Prep 21HVeSMeS8H (CD30D, 400MHz) 1.15 (HCI-1.63 (6H M,
1.81 (2H, m )2.51 (3H, s), 2.96 (6H, s), 3.50 (2 5 (2H, s),
6.93 (1 H, d‘;’?“‘?’?ﬁ‘% (2H d), 7.39 (2H; d), 7.93 (1H, dd?f“’?"b@'ﬁfai H d): MS
mz (ES*) 452 (MH+). 53Prep 21=HMeSMeSH(TDCL3, 409MHz) 1.10 Houma(3H, d),
2.31 (6H, s), 'gxg S4s 3.37 (2H m, 3.49 (1H, ), 3.60 (21-1, s),
4.78 (1 H br)" , 6.94_(2H, d), 7.29 (21-1, d), 7.70 (1H, dd),
8.05 (1H, s); WBelfﬂllnw(nQSuformhﬁde(sl\werk p@a@!ﬂhenhﬁaloaﬁ%yﬂi‘o@tb’tﬁaﬁm 56

PCTII BO/ 00428&5&%' elStta%l%g PIRER appropnaEeaamlde
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Example Starting (R®, Data
Material
62 Prep30 | 3-OMe (248 mg, 43%); 5, (DMSO-D,, 400MHz) 2.35 (3H,
(HCI salf) . |4SMe |s),2.60(3H, 5), 3.76 (3H, 5), 4.24 (2H, 5), 6.75

(1H, dd), 6.84 (1H, d), 6.90 (1H, d), 7.19 (1H, d),
7.31(2H; s), 7.77 (1H, d), 8.00 (1H, s), 9.10 (2H,
br); MS m/z (TS 369 (MH").

63 Prep33 | 3-CFs | HCI salt-5, (0-DMSO, 400 MHz) 2.38 (31, ),

(HCI salf) 4-SMe |3.08 (3H, 5), 4.50 (2H, 5), 6.87 (1H, d), 6.97 (2H,
d), 7.1 (2H, brs), 7.43 (2H, d), 7.58 (1H, d); MS
m/z (ES) 407 (MH")

The sulfonamide of example 42 can aiso be prepared usnng thrs method starting.
from the amide of preparation 31.

EXAMPLES 64-65

0 The following tertiary amine suifonamides were prepared via reductiVe
‘methylation using the method described for Example 178 and the appropriate
secondary amine as starting material.

Example Starting {(R*, | 'HNMR Data
. Material '
64 Example | 3-OMe | 8,4(CDCl, 400MHz) 2.27 (6H, s), 2.40 (3H, s), 3.55
. 62 4-SMe | (2H, s), 3.82 (3H, 5), 653 (2H, m), 6.84 (1H, d),
7.13 (1H, d), 7.70 (1H, dd), 8.04 (1H, d); MS m/z-
(ES") 383 (MH").




Material 54Prep 21MeSMe3H(CDOI 3, 400MHz) 2.11 (HO - CH 20HRCHR- ( 2H
(3H, s), 2.98 salt)(6H, s), 3.58 (1L H, -m, 3.79 (3H, t3% %P%@ %@?@045)
7.02 (1 H d), 7.18 (2H, d), 7.41 (2H, d), 7.88 (1 H, d), 8.07 (1 H, s); M5
mz (TS+) 393 (M) 55Prep 21H2NHMESMES8H(CDCI 3, 400MHz) 2.32 o(61-1, s),
2.48 (3H, s) 3. 30 (2H, s), 3.52 (2H, s), 3.68 (2H, s), 6.88 (1 H, d), 7.03
(2H, d), 3\% L 772 (1 H d), 7.93 (1 H s); M5,mz (ESt) 410 (M)
56Prep 21HVE (CDCI 3i 400MHz) 1.15 CH(3H, d), 2. 31PFBHOMY2 5 49 " (3H,
s), 2.80 (1 H, dd), 3.09 (1 H. d) 3.23 P8 H, t) 3.59 (2H, s), 3.85 (1 H,
m, 5.16 (1 Hybim —68-05.(21] 7.29. (2H _d), 7,66 (1 H,
d). 8.02 (1 H E§3""P‘?\/E 3%%?%8 fﬁhli MFBD%EVPrep
21Ho- ' HVeSMe&l cD3D, |4 66 ( CI(2H m, 2.51 (3H, s), 2.97 salft)(6H,
m, 3.30 (1 H, U.7/gru 6. 95 . (1 H_d) 7116
(2h, d), 7,39 ?25, q)|, Bramele jfg”‘c‘ic)ﬁﬂfcé’a B 409 “2)5%38(%%%95((% 211

.51

: 3.89 (3H, 5), .51 (2H,'s), 6.92 (2H, m), 7.01 (2H,
salt) m), 7.94 {1H, d), 8.05 (1H, s); MS m/z (TS") 363
(MH?).

- The product of example 28 can also be prepared by this method from the -
secondary amine of example 42.

5 EXAMPLE 66 |
N-Acetyl-3- dlmeth laminoYmethyll-4-14- meth {sulfanyl heno
: benzengsulfonamide

HA,
o

fré {E |
‘E N
3
§.
o

¥

She SMa
0  Triethylamine (399 pl, 2.86 mmol) was added to a solution of the suifonamide ~
from example 28 (500 mg, 1.3 mmol) in DCM (5 mL) foliowed by acetyl chloride
(102 pl, 1.43 mmd!) The mixture was stirred at room temperature for 16 h and
then the solvent was removed in vacuo. The remdue was purified by column
. chromatography [SiO,; DCM 100% i increasing polarity to 15% (1.7
5 . Ni_—L,OH MeOl_-I) in DCM] to give a crystalline solid (438 mg, 86%), 3, (DMSO-D,,
 400MHz) 1.83 (3H, s), 2.31 (6H, s), 2.46 (3H, s), 3.68 (2H, s), 6.83 (1H, d), ?.03
(2H, a), 7.32 (2H, d), 7.71 (1H, d), 7.99 {1H, s); MS m/& (ES") 395 (MH").



MHO ) 58Prep 21HU, , ; ~HVESMe8H( CD3CD, 400MHz) 2.51 (HO (3H, s), 2.96 (6H,
g), 3?00 sa|lto)(2H, t), 4.56 (2H, t), 4,97 (2H,s), 6.94 {ASepteqper 20086 ( 2H,
d), 7.40 (2H, d), 7.88 (1 H, dd), 8.091'H, s);: Ms miz (ES-) 411 (M)
59Prep 21MeMeMeSMe8H( CD3OD, 400MHz) 2.61 (HCI (3H, s), 2.72 (6H, s), 2.96
salt)(6H, s), 4.57 (2H, s), 6.99 (| H) gél (7M1)7 (ZSHS d% mz 402(()(2)2,“%), 7.83
1 H dd) S MS mlz (ES ept enber

81/72687 57 @3‘1’(2@611001128 Exanpl eStarti ng R6R7R R3Dat a* WHEESVI®4® 60Pr ep
29HHMVESEt 8H (d6- DMBO, 400 MHz). (HCI 1.22 B8H, t), 2.78 (6H, s),, salt)2.97

2H, 4.42 (2H 91 (1 H, d), 7.17°(2H, d), 7.39 (2H s), 7.42 (2H,
gl) 70%3 (1H, -ﬁg{’“—"?—%ﬁf(m (s) I\/B)m‘z (ESI( 367 (MH*) EXAMPLE 61 4 4- Met ho
-3- meth | sul f gn-a-{3qemathyisimhdimet At MRbhyisutand SoRBRAMroRaM de

ethenesu[fonamlde

' Oy, 20
Brs HZNJ
‘CC"/ P “UY

PA{OA},, Plo-Tol),
MaCH, EtN, 4

/ A

§ The bromide from Example 9 (2.0 g, 5.68 mmol), vinylsulfonamide (1.'22 g,11.35
mmol), palladium acetate (64 mg, 0.28 mmal, 5 mol%), tri{o-tolyl)phosphine (173
mg, 0.57mmel, 10 moi%), and trietﬁylamine (1.98 mL, 14.19 mmol) were

~ combined in acetonitrile (50 mL) and heated at reﬁux under nitrdgje.n for 20 h. '
After cooling to room temperature the ‘_reaction mixture was evapdrated onto silica

0 gel and then chromatographed [SiO,; (EtOAcI MeOH/ 880 NH;; 100:5:0.5)/
pentane; 3:1—~.>1 :0] o afford the desired fitle compound as a yellow powder (1.26
g, 59%) Free base: 5,(CDC,, 300MHz) 2.28 (6H, s), 2.49 (3H, s), 3.52 (2H, s),
6.80-6.95 (4H, m), 7.25-7.31 (3H m}), 7.48 (1H d), 7.68 (1H 8); MS m/z (TS“)

379 (MH*)
‘b
. EXAMPLES 68-70
The reaction described in'E)iampIe 67 was repeated using the appropriate alkene
and aryl bromide compenents 1o provide the following alkenes.
. . . -
SMa
xample | Starting R® R* Data
: material - :
g* Example H Free base: 8,(CDCl,, 400MHz) 2.30 (6H,
9 s), 2.48 (3H, s), 3.50 (2H, 5), 5.43 (2H,
Hﬂi’\ bs), 6.40 (1H, d}, 6.82 (1H, d), 6.90 (2H,
d), 7.27 (2H, d), 7.34 (1H, dd), 7.61 (1H,
d), 7.69 (1H, d); MS m/z (TS*) 343
MH").
g° Example | H ) g Free base:.84(CDCl,, 300MHzZ) 2.26 (6H,
13 T u,n*’\ s), 2.48 (3H, s), 3.49 (2H, s), 549 (2H,
bs), 6.32 (1H, d), 6.88 (2H, d), 7.00 (1H,




5 Borane-tetrahydrofuran conplex (1 Min THF 10 n, 10 dded
dropwi se to the am de from preparati on 32 (450 ng, 1. 18&7%@\/\@ O xture
was then stirred at reflux for 4 hours. After cooling to roomtenperature
the reaction-was quenched by the addition of methanol (10 nlL) and the

m xture O evaporated to a white foam This residue was treated wth

hydr ochl ori 6M 10 nl-) and the m xture heated refl ux once nore
for 1 hour. C‘X?t e%aé:ool ing to. roomtenperature the m xt&?’é{%% MBeutral i sed
to pHca. 7 by treatment with -éxcess sofil um hydroxi de (2M and then

sat ur at ed ammml': ammuni um chl ori de The mixture was then extracted with
ethyl acet af’@mpi3 xSEgngnl), BCM (2 xR0 I -) 5-and tRetaconbi ned or dani cs
were dried (MySOA ma,wﬂﬂlp\/apnr ated to_a ¢olourless oil-.. This oil Iwas

redi ssolved in efhyl acqtate (20 ni-) ah®), 7-27 @bk my 7RO(H, 9), WE3IGHir dchl ori ¢
acid in di ethyl—eéthe : #hMﬁW&T%‘}/WMHHH de_salt] which
was col | ect &d by g‘l’"ﬁ“?l EF@ G's' Ng'@bB@IGWCOM—E)
2.34 (3H, s), 78~ ( 3H, . s)% 8%7 @HH, [d), 6.90
(LH m, !0 6.9 .84 ( d)i Hd>= @'ﬂiz (ES+) 369
(M. 29 Septenbr 2004 WD 01/ 72687 PCT qué é £2( B 62-(63 The

S HS fﬂas-hmn-i_o_t..tat I n.
Exanpl e 61, artrng seRe) éé"""%E&F%" “19&’?'3"95%”8%33?% Exanpl eSt arti ng
(R3)eData Material 62Prep 303-OWe(248 ngy, 43%; SH (DVSO D6, 400MHz) 2.35
(3H, (HO sal t p4aRRE)71 2.60 (3H s), 3.76 (3H s), 4,24 (2H s), 6.75 (1
H dd), 6.84 (TH @ ©90 (LH d 719 (1H O, 7.31 (2H 5), 7.77

(iH d), 8.00 | 4-meth Isulfanylpheno
5 phenvlethanesulfonamide o
o] 0

Hp ‘ >s2 -

=0

s . 4
The vinylsulfonamide frbm example 67 (1.26 g, 3.33 mmoi) was heated together
With tosyl hydrazine (6.20 g, 33.3 mmoll) in toluene at reflux for 5 h. After cooling
to rt the solvent was evaporated and the residue partitioned between EtOAc (50
0 mlL) and sat. NaHCO; (50 mL). The organic iayer was separated washed with
' ) water (20 mL), brine (20 mi) and then dried (MgSO4) and evaporated. The
residue was purified by flash chromatography [SlOz. (EtOAc/ MeOH/ 880 NH;;
) 100:550.5)/ pentane; 3:1-1:0] to afford the desired product as a cream powder
(1.055 g, 83%); Free base: §,(CD,0D, 400MHz) 2.27 (6H, s), 2.47 (3H, s), 3.09-
5 3.13 (2H, m), 3.30-3.36 (2H, m), 3.50 (2H, m), 6.83 (1H, d), 6.87 (2H, d), 7.19 -
(1H, d), 7.27 (2H, d), 7.35 (1H, s); MS m/z (TS*) 381 (MH*).



br);"Ms mz (TS*) 369 (MH+ . 63Prep333-CF3HCI satt:SH (d6- DMSO 400 MHz)
2.38 (3H, s), (HO salt)4-SMe3.08 (3H, s), 4.50 (2H, s)29 8emempband0ld) 6.97
(2H, d), 7.11 (2H, brs), 7.43 (2H, d), 7.58 (1H, d); M5 mlz (ES-) 407 (M
H+) The sul fonam de of exanple 42 can al so be prepared using this nethod
starting. fromthe am de of preparation 31. EXAMPLES 64-65 0 The follow ng
tertiary am onami des were prepared via reductive_ _nethylation using
t he net hod d@gcfl %d for Exanple 178 and the appropri at EC ’E}é’y%”ﬁ%fary am ne
as starting material. Me. NAe Exanpl est 8¢t | ng(R3)"'H NVR Data Materi al

64Exanpl e3- Ove 400MHz) 2.27 (6H, s), 2.40 (3H, s), 3.55
624- SMe(2H, s), , s), 6.53 (2H m, 684(1H d)y, 7.13 (1 H, d),
7.70 (1H, dd), SB4%DI MBVIBZA-(rh S WAVEIRE pt enber 2004 WD

Ly lanth 14- (iR
01172687 59 PCT/IBOll 0428 Exarrp e- St arting 1
65Exanpl e3- SMe &t MHz) 2. 38 (3H s), 2.96 (6H, s),

(HCl 614- OVe3. 89 (3H, s) 4.51 (2H, s); , M, 7.01 (2H, salt)m,
7.94 (1 H d), 805 (1 H s); M5 n S 88 (MN. The product of exanple
hegQfrom [ he

28 can al so be pr epar ed by this met secondary am ne of exanple
42.

/5

§ The title sulfonamide was pre;;'»ared in an analogous fashion to that in Example
71 from the_vinylsulfonamide of Example 70. Free base: §,(CDCl;, 300MHz) 2.25
(6H, s), 2.48 (3H, s), 3.08 (2H, m), 3.33 (ZH m), 3.44.(2H, m), 4.57 (2H, brs),
6,73 (1H, s) 6.86 (2H, d), 6.98 (1H, dd) 7.25{2H, d), 7.41 (1H, d); MS m/z (TS?) -
381 (MH"), :

EXAMPLE 73
3-[(Dimethytaminc)methyl}-4-14-(methyisulfanyphenoxylphenol

WD ' . . MO P
TLT e LY
i.
-~

~ The me_thy!éther from exahple 14 (500-myg, 1.65 mmol) was mixed with hydrogen

5 brorﬁide in acetic acid (30%, 3 mL) and aqueous hydrogen bromide (48%,' 200

microlitres), and the mixture heated at reflux overnight under a nitrogen
' atmasphere. After cooling to room temperature the mixture was evaporated

under reduced pressure and the resiciue pariitioned between saturated aqueous
sodium bicarbonate {20 mL} and DCM (30 mL). The organic layer was separated

:6 and the aqueous layer re-exfracted wrth DCM (4 x 30 mL). The combined organic
fractions wefe washed with brine, dried (MgS0,) and evaporated to a dark oil.
Purification by repeated flash chromatography, first with {silicaﬁ DCM/ methanaol
880 ammonia (95:5:0.5)] and then [SiO,; DCM/ methanol/ 880 ammonia
(97:3:0.3)] gave partialiy’purified material. This material was dissolved in

'5  hydrochloric acid (2M) and washed with diethyl ether (3 x 5 mb). The agueous
layer was basified with sat. NaHCO,, (10 mL) and re-extracted with DCM (4 x



5 EXAMPLE 66 N Acetyl -3-j (di met hyl am no) net hyl | - 4- L4- (et

i yl sul fanyl ) phenoxyi - benzenesul f onani de W see 0 Tri et4R/PERIPHEE(EEY 1i L,
2.86 nmol) was added to a solution of the sulfonam de from exanple 28 (500
ng, 1.3 mmol) in DCM (5 m -) followed by acetyl chloride (102 L, 1.43
mmol ). The m xture was stirred at roomtenperature for 16 h and t hen the
sol vent vvas‘{] g&%zl n vacua. The residue was purified %b%/ col u

chr omat ogr ap y‘Wf)’ DCM 100% i ncr easi n%a polarity to 1 }MPT"G?“%

NHAOH: MeCH) in DCM to give a crystalline solid (438 ng, 86%., 6H ( DVSO- D8,
400MHz) 1. 83 (3 2. 46 311 (2H, ,s), 6.83 (1 H,
d), 7.03 (2H, Jﬁ’OIS"i 5"“%?’?32@? g';b“}“")'%w e com F}e"@j‘d e?fawteqt% residueibigy 7 ( ES)
395 (MHH) . 29 ﬁwmbmuﬂewaymwﬁaﬁ W{G@Omﬂ%a&i} E%A'VPLE 67
(E)-243J3(Di nel b) dam % g_yfg 3‘1 math sul fanyl)l)henondphe f\;m

et henesul f onanfg&® ﬁ’&R ﬁ% i 'I’\‘Pd phenogsca whitssalid (14 0maExanpl e
9 (2.0 g, 5.683 5) (CDETINWOOMH: | lvadi um
acetate (64 ng m %3( P mgm?ﬁs??f%@ s%%ggp | Ti'e ?1 (ig-ﬁ "l'r?g
0.57mmol , n%?%m'* éﬁn-cﬁ 89 (1@{ 51735 (BH, ¢)1 MSanm(TS129Q ¢MHtjol ) wer’e conbi ned
I n acetonltrl,le (50 nmL) and heated at reflux under nitrogen for 20 h.".
After cooling to.roomtenperature the reaction m xture was evaporated onto
silica 0 gel EMME&chronat ographed fSiO2; (EtOAcl MeOH 880 NHB;
100:5:0.5) 1 pes Q. Oraff h itle conpound as a
yel | ow powder . 2.28 (6H, s),

1 Py ) y d il )
549 (3H ), 3.52 (2H s 95 (4H, m) o 7.31 (3H, -7.48 (1
H. d),( 7.68)(1 H. s§ lvs?nu?mmg(m? W ( " (

D The title compound was prepared from the methyl éther of Example 25 by tﬁe )
method described for Exatﬁple 73. &, (CDCl,, 400MHz) 2.35 (3H, s), 2.43 (3H, s),
3.59 (2H, s), 6.70 (1H, s), 6.80 (2H, m), 6.83 (2H, d), 7.25 (2H, d); MS m/z (TS")
276 (MH") - :

5 EXAMPLE 75

3-{3-{(Dimethylamino methyll-4-{4-(methyisulfanyiphenoxylphenyilpropanamide
’ . o
HW H‘Nj\/\q\“/
HN‘so,Tn! PB{GAc), NH, £
. ’ THF, ROM é

P
THF (20 mi) was saturated with NH, and cooled to —-80 °C. The hydrazide from
preparation 68 (756 mg, 1.47 mmol) was added followed by lead tetraacetate

0 (1.30 g, 2.94 mmol} in DCM (15 mL) dropwise. The reaction vﬁas stirred at —60 °C
under & nitragen atmosphere for 3 hours, then a!lowed to warm fo room

: temperature overnight. The solvent was removed by evaporat:on giving an
_orange residue which was diluted with aqueous sodium hydroxide (2M) (50 mL)
and extracted with ethyl acetate (2 x 50 mL). The combined organic layers were

5 washed with water (20 mL), brine (30 mi), dried (MgSOQ,) and evaporated o an
orangé oil. Purifcation by HPLC jphenomonex Luna C,; 150 X 21.2 mm, 5 pMM;



EXAMPLES 68-70 The reaction described in Exanple 67 was_repeated using the
appropriate alkene and aryl bromni de conponents to provddecrteabed904wi ng

al kenes. ixanpleStarting R6RData naterial 83Exanpl eHFree base: SH(CDCl 3,
400MHz) 2.30 (6H, 9s), 2.48 (3H, a), 3.50 (2H, s), 5.43 (2H, bs), 6.40 (1H,
d), 6.82 (1H, d), 6.90 (2H, d), 7.27 (2H, d), 7.34 (1 H dd), 7.61 (1 H
d, 7.69 (1 ﬂ?zis MS mz (TS') 343 MHL. 9aExanpl eHFree_base: . 8K( CDCl 3i
300MHz) 2.26“9‘?8 %3s), 2.48 (3H, s), 3.49 (2H s), 5.48CVHUARB "5 35 (1
H d), 6.88 (2H, d), 7.00 (1 H, 29 Septefther 2004 WD 01/ 72687 61

PCT/ MOL/ 00428 §W| eStarting RSRAData material s), 7.27 (3H m, 7.50 (1H,
d), 7.53 (1H, & 17 peugaus digthyiamine/mgihano! (qszdient ledipeaeil -WasH( CDCl 3,

PO, Sy Pl shed deniitpushe ol e OO 1) 5
(TS-) 379 (MH+PrIaRicigyes yagsepriatedswashed withavaterk thenll oipd (MgS@amnder i n
t hese exanpl es ev@@?ﬁ@&?o 4 &lear oil of the fitle compound which solidified after drying under

5 - vacuum (264 mg, 52%); Free base: 5,(CDCI,, 400MHz) 2.25 (GH,'s). 2.48 (3H,

" s),2.54 (2H, 1), 2.95 (2H, 1),.3.42 (2H, 5), 5.39 (2H, brs), 6.81 (1H, d), 6.85 (2H,

d), 7.07 (1H, d), 7.25 (2H, d), 7.33 (1H, s); MS m/z (TS*) 345 (MH")

EXAMPLE 76

0 3
The title amide was prepared from the hydrazide of Preparation 69 using the
method descﬁbed in Example 75. '

l_ﬂ?,so,rm . © -
HH I PH{OAc),, NH, iwi)\/[:I?T .
-

~ Free base: §,(CDCl,, 400MHz) 2.23 (6H, 5), 2.48 (5H, m), 2.0 (2H, 1), 3.40 (2H,
5 s), 5.35 (2H, brs), 6.75 (1H, s), 6.85 (2H, d), 6.98 (1H, d), 7.25 (2H, d), 7.38 (1H,
d); MS m#z (TS") 345 (MH").

4-{(Dimethylamino)methyl]-3-[4-(methvisulfanvi)phenoxy henylipropanamide

EXAMPLE 77
2-Bromo-5-{(methylamino)methyl|l-4-[4-(iriflucromethoxy)phenoxyl-
0 _ benzenesulfonamide




2A3--RD im@tlam no Methyl - 4 neth Isulfan 1) P heno 5 Dheny
et hanesul f onami de TTNHNH2 Tduam 6 The vinyl sul f onani & $eRIBMERARN e 67
(1.26 g, 3.33 nmpi) was heated together wth tosyl hydrazine (6.20 g, 33.3
mml) in toluene at reflux for 5 h. After cooling to it the solvent was
evaporated and the residue partitioned between EtOAc (50 0 nlL) and sat,
NaHCO3 (50 %“Iﬁ% e organi c | ayer was separated, washed with water (20

, brine ( and then dried (MySO4) and evapor at eBCTPAEBesi due was
purified by flash chromatography [Si O2; €&t OAcl MOH1880 NH3; 100:5:0.5)/
pentane; 3:1-x1:01 to afford the desired product as a_ cream powder (1.055
g, 83%; Free base: SH(CD, OD, 400MHz) 2.27 (6H, S) .47 (3H, s), 3.09 5
3.13 (2H, m, 3.30-3.36 (21 M, 3.50 (2H m . 1 H d), 6.87 (21-1,
d, 7.19 - (1'H d), 7.27" ,0d), ZATEEREIM Y e m (TS+) 381 (MH). 29
Sept ember 2004 WO 01/ 72687 P B01/ 00428 62 EXAMPLE 72 2 4- Dinmeth |am no
meth -3- 4- neth Isulfan | he hen ' -ethanesulf mde .11 0 O 5 The
title sul fonam de was prepareg®in an .anal ogous f ifon to that in Exanple
71 fromthe vinyl sul fonam de of Exanpte 70. Free bife: SH(CDCl 3, 300MHz)

2.25 (6H s), 2.48 (3H §), 3.08. (2H m, 3.33 (2HORPL 44-. (2H m,

4.57 (2H, brs), 6.73 (1lyls .86 (2H, d), 6,98 {1 {  dd), 7.25 (2H, d),
7.41 (1 H d); M5 nfz (TS 1" (MHG . EXAMPLE i met h
yl am na] met hyl -444 (et hyl sul flanyl ).a®enassy] nhen IO ./ H& ACK H=0O
I é
cFy”
oFy”

)] Formation of the trifluotoacetaride: N-{4-bromo-2-4-
(tﬁﬂuo;om‘ethom. )ghenoggdbenivl}—2.2.2-t|iﬂuoro~N-methvlaceta__n_1i_d_§
The bromide derivative from example 24 (1.31 g, 3.2 mmol) was dissolved
5§ inDCM (12 mL), treated with friethylamine (1.77 mL, 13.9 mol) and the
solution cooled to 0 °C. Trifluoroacetic anhydride (897 pl., 6.3 mmol) was
added d;opwise over § minutes and stirring was continuedl for a further 30
minutes. The reaction was quenched by the addition of water (20 mL) and
the organic layer was separated. The agueous layer was re-extracted with
o . DCM(20 mL) and the combined orgénic fractions dried (MgS0,) and
| evaporat‘ed to a clear oil: d(CDCl;, 400MHz, 2 rotomers visible) 3.00 [3H,
_ s (minor rotomer)], 3.17 (3H, s), 4.66 (2H, s), 4.69 [2H, s(minor rotomer)].
6.97-7.02 (3H, m), 7.22-7.27 (4H, m); MS m/ (TS*) 489, 491 (MNH,").

o

(i)  Synthesis of sulfonamide: N-{5-(aminosulfonyl)-4-bromo-2-{4- -

" {influcromethoxy)phenoxylbenzy(}-2.2 2-4rifluoro-N-methylacetamide

The trifluoroacetamide from stage (i) (used without further purification) was
dissolved in TFA (6 mL) and chlorosulfonic acid was added (2.1 mt, 31.7
mimol). The mixture was sfirred overnight at room temperature and then

0 quenched by pouring cauticusly onto ice-water. A white solid precipitated
and was collected by filfration and then dissolved in DCM, dried (MgSQ,),
fiitered and evaporated fo a yeliow oil. The oil was treated with saturated

" NH,in etﬁanol' (30 mL) and after 30 minutes, the solvents were



The nethyl ether fromexanple 14 (500 ng, 165 mmol) was m xed with %ydrogen
.5 bronide in acetic acid (30% 3 nmL) and aqueous hydr odfeRememBReRIE489%
200 microliitres), and the m xture heated at refl ux overni ght under a
nitrogen atnosphere. After cooling to roomtenperature the m xture was
evaporated under reduced pressure and the residue partitioned between
saturated a sodi um bi carbonate (20 m-) and DCM (30 ni). The organic
| ayer was sggg?g?gﬂ :0 and the aqueous | ayer re-extract gT%“E/%]MBCM (4 x 30
m.). The conbined organic fractions wer&washed with brine, dried NOW and
evaporated to a dark oil. urjpfication by repeated flash chr.omat ography,
first with [silica; 3RSk Hﬁﬁﬁ?ﬁ"’“Bﬁbemﬁibaﬂe%@@ma@p}am&smen [Si C2;

DCM net hanol | 880 ROWDMcOH, '%0SR-Q(@%ﬁﬂgﬁ?ﬁdwﬁgid‘%&%ﬁzﬂ%gﬁhﬁg gmaterial.

This material was dissolved in :5 ?)/ 0 oric acl washed with
di ethyl ether (3 x Wnia 5olid {825 g H80s0,(CRG40RMEIZL ritdhens visitld) 364 .

NaHCC3caM (10 ni) - int nber. 2004 WO
01/ 72687 PCT/ | BOL/ 3"83‘2%'%@%8&"&? 3%&2”%%@1’%&?%‘% » "dP8°C orbi ned and
evaporated Bo a respthmendi S(2Hwers), 7041 (3puim).f1.247 138 (2Has)) swor(@ABS, 0gr aphy
[ Si02; DCM rret han | An( 95: 2 0 IS f | shed the desired
phenol as a wmte.%@P?@Qﬂ%ﬁ‘%%&ﬁ%ﬁ%@%ﬁ%m) 2.25 (6H, s),
2.42 (3H, s), 3.40 (2H, s), 6.71 (1 H m, 5 6.79 (3H, d), 6.89 (1 H s),
7.25 (2H, d); )Q@Em S). EXAVPLE 74 3 T R
_[ (Met hyl am nojrret . ety T St T TEORY P
The title conpound atich EhdxYBeARdrR¥lifoRb Ml
115 S50 L o o st b e
(2H, d); M5.m z (TSatedviith (WDH%(W@Me@Tas%@?&BrH@mimeﬁfh !
h I'suif heno hen 1 f i de PbCORoy" NH,
4- 4- meth |sul a%e}om%gﬁwg e(\algporated tc(;i Pe?hnc}ve%ost ofthg %a/thanol. The aqueous
mixture resulting was extracted with diethyl ether (2 x 50 niL) and the

" . combined extracts washed with brine (100 mL), dried (MgS0,) and

meihylamingdmethylloH  Hio
‘of Exanple 25 by the

5 o evaporated to a white solid (550 mg, 81%); 8,,(CDCl,, 400MHz) 2.46 (3H,
) s), 3.84 (3H, s), 7.05 (2H, d), 7.06 (1H, s), 7.27 (2H, d), 8.20 (1H, s); MS
m/z (TS") 455,457 (MH*). '
- EXAMPLE 78 _ _ ' _
0 5-|{Methylamiﬁo)methyl 1-2-(methylsulfanyl)-4-[4-(triflucromethoxy)phenoxy}-
benzenesulfonamide L . '

———————
i BMSO, & s
-~ ’ CFy

The sulfonamide from example 77 (510 hg, 1.1 mmol) was dissolved in DMSO
(3 mb) and freated with palladium tetrakis(triphenylphosphine) (129 mg, 0.11

5 mmoal) and sedium methanethiolate (157 mg, 2.2 mmol). The mixture then was
heated at 100 °C under a nitrogen atmosphere for 18h. After cooling to robm
temperature ﬂ1e mixture was partitioned betWee'n water and diethyl ether (50 mL
each). The ether layer was separated and the organic layer re-extracted with



ThF, RCM /S THE (20 m -) was saturated with NH3 and cooled to -60 C. The
hydrazi de from preparation 68 (766 ng, 1.47 mmol) was SPIEBPPAY by

| ead tetraacetate (1.30 g, 2.94 nmol) in DCM (15 nL) dropw se. The
reaction was stirred at -60 C under a nitrogen atnosphere for 3 hours,then
allowed to warmto room tenperature overnight. The solvent was renoved by
evaporation ¥ %857 orange residue which was diluted with (gueous sodi um
hydr oxi de (2%) {I m-) and extracted with ethyl acetat&FBWIBE ni). The
conbi ned organic |layers were 5 washed wéZh water (20 nlL), brine (30 ni),
dried (MgS®™) and. evaporated to an orange oil. Purification by HPLC

[ phenononex -Lursisty] 80 (2 25 mb). e compivied 2eyaBistaetitre wate @ied\(MGI0J 2687

PCTI | SOl / 00428 | t)] led t
o i T owhi oh vand veholatdh 04 BltRaL b COELR B oE TRBetoy Hoft tﬁ?@aé? ethyl
ether (10 nl). MePld&8a NIH 28817 Mb@aveapmmtsalh (28830, ¢a\80%4) me‘gaﬁo hm_)
dried s Ifthttl ic

S0l fdi {19 af ¢ Shoun BY AR Bfbe 26646 ialne e seslipd nedityet Stert pide. A codi 3,
400MHz) 2. 2% (@Hwoa)ofm slaﬁng(i@wasftsmerﬁjrﬁéd()?HPLC)[Ma 2] d@Hs*ﬁ% 128m?2 (2H,

B 733 (1 1 itmy B2 geilamiieycaceiiniiie (5 fowrste 20 m minl o aford

3 {4- [ (Dl met hv esulssborety Borioduhl (invh e 62 mich Be ARt WGy yaani de
The title am de preﬁlblrergpfro& t he é razi d enl;oggPre S?Wb ﬂé@ éSI ng the

met hod descr i be- 3'é93 ZL2.32 (3H:8) 2.33,(Bhl1 5), 93@@&(&.)%) M(TH-HE) T2HET ee

base: 8H(CDd 3 .90 (2H, t), 3.40 (2H,
5982) 5(35 (2|‘—3||51 brs a)’%a)d@HHs)Smrgfzﬁ%ﬁgwmﬁf 6. 98((11 1? d), 7.(25

(2H, d), 7,88 (11-1, "d): M5z (TS') 345 (MH).
. EXAMPLES 79-80

2—bromo-5-](dlmeﬂlylammoimethylH [4-(tr|ﬂuoromethoxv}nhenoxv]~

benzenesulfonamide (Example 79) and .

S-{(dimethylamino)methyl}-2-(methylsulfanyl)-4-f4-(trifluorometho hené;
5 benzenesulfonamide (Examnlge 80)

o,

Q

LS o0 MI:(\N
G

I E

. The mletulrg o_f bromq- _and m_eth_ylsulfanyl_— sulfonam_ndes :t:btaiﬁed from the _
reaction of Exémple TB-bﬁor to the HPLC purificatién {136mg, ca. 0.3 mmol) was '
dissolved in DCM (2 mL) and treated with formaldehyde (37% aqueous) {80uL, 3

0 equivs). The reaction mixture was stirred for 30 minutes before the additibn of
- . sodium tri(acteaxy)borohydride (273 mg, 1.3 mmol). After stirring for a further 1
hour, the mixture was evaporated, quenched 'by the addition of hydrochloric acid
o (2M) and the pH made slightly basic by the addition of aquépus sodium
- hydroxide (2M). The mixture was extracted with ether (2 x 30 mL), the combined
' 5 " organic fractions were dried (MgSO0,) and evaporated to a colourless oil.
Purification by flash chromatography [éilica; 97:3:0.3 (DCM/ methanol/ 880
‘ammonia)] afforded ‘& white foam, which upon dissolution in diethyl ether and

dilution with pentane formed a white powder. This material was shown by 'H

9, ,0 0

CF3



EXAMPLE 77 2-Brono-5neth lamno niethl -4- 4 trifiuoronetho henpo

benzenesul f onani de 29 Sept enber 2004 WO 01/ 72687 PCTI LB%%L%@Q'?BG%%JQ“ B D

CF? (h TFAA. Ei,N. OCM (9) G SBH DCM |lhan NH6 . EOH (1) -( 1JOH MH

For mati on of the trifluoroacetam de: N 4-bronp-2- 4 trif{uoronmetho heno ben
I 2 2 2 frifluoro-N neth |acetam de The brom de derivative from exanple 24
(1.31 g, 3.%& J was dissolved 5 in DCM (12 nL), treated with

triethyl anmn Hﬁ nL, 13.9 nmol) and the solutjion coolEHBIHSC,

Tr~fl uoroacetic anhydride (897 pky 6.3 néfbl) was added dropw se over 5

m nutes and stirring was continued for a further 30 mnutes. The reaction
was quenched b){Mmte hedai56:60 mixitre wh Examgle 79 mhd Sarﬁlssmnplemgamrmerayer was

ted. Th : ted dth
conbi ned.or ganPaTEARYHAL Ragkfih ¢ BSR4 LG Sl 0or ARV EmIR L o ot 1 <
5H( CDCI 3r 400 Matstonirieots0158), dlowirate 20epL/ thif] Qo dfidid Exampld Tofretedtioprite:] . 3. 17
3H, , 4.66 t ... 6.97-7.0 3H, ,
(7. 22-?27 (4H, q%@%ﬁ?& ?'&ﬁ?’kﬂ%‘g&nﬁ@%‘&ro Oner)‘%'i@u’r"?- i@%f’ﬁﬁsfs ofm
sul fonam des N 5 am nosulfon | -4-bromo-2- 4 trifluoronmet-ho heno beni 2 2

2 trifluoro-N-peth | The trifl tam de f ) | g
vm'tH)ut U?L?t heE"% plp %?’?if f?eq,\%fse %,.kgg g:ﬁﬁaﬁﬁﬁf?gg?ﬁ%r%g%&gf (1), (use

chi or osul foni o787 A9 o 735 (T, d )3@1é(1mgyim3,ﬂ79@r§mség»rmws stirred

over ni ght at r?N?l_rln)terrperature and

i_) "Example 80: 25.6 mg, hydrochloride salt: SH{CDsz, 400MHz) 2.30 (3H, s), 2.88
(6H, s), 4.40 (2H, brs), 6.80 (1H, s), 7.28 (2H, d), 7.40 (2H, d), 8.14 (1H, d); MS
m/z (TS") 437 (MH"). '

EXAMPLE 81
5 3-[(Methylaminoymethyll-4-[4-(frifluoromethoxy)phenoxylbenzonitrile
H‘N/

1 . NG
Z0{CN),, PHPPR,), DMF, A

CF, ;(:F,

The product of Example 17 (2.46 g, 5.8 mmol) was dissolved in DMF (30 mL)
'together with palladlum tetrakis(triphenylphosphine) (0. 538g, 0.47 mmol) and
zmc(ll) cyamde (478 mg, 4.1 mmo!). The reaction mixture was stired and heated

0 at100 °C for 12 h. After coaling to room temperature the reaction mixture was
poured into water and extracted three times with ethy! acetate. The combined
organic extracts were dried (MgSO,) and evaporated to a brown oil. The residue -
was purified by flash chromatography [SiO,; DCM/ methanol/ 880 ammonia
(9555:0.5—-)90:10:1)]. The resulting material was recolumned [SiO,; ethyl acetate/

5 methanol/ 880 ammonia (95:5:0.5)] to leave an off white solid. The material was
further purified by trituration with ethyl acetate/diethyl éther followed by drying

under vacuum to give the desired nifrile comp'ound'as an off white solid (12g,



.0 quenched by pouring cautiously onto ice-water. A white solid
precipitated and was collected by filtration and then %H S2RieRRer 9494DCM
dried (MgS™), filtered and evaporated to a yellow oil. The oil was-
treated with saturated NH3 in ethanol (30 nL) and after 30 m nutes, the
sol vents were 29 Septenber 2004 wo 01/ 72687 PCTI|1B01100428 66 evapor at ed.
Purificatio resi due by flash chronmat ography [Si O2; McCOH, 880
NH3 (93:7: 1%&§f¢§?ded the desired sul fonanide as a- whP¢%BaHPs (825 ny,
47% ; SH(CDO 3, 400MHz, 2 rotonefs visifi%) 3.04 (3H s, nminor rotomer),
3.10 (3H, s), é4°§ (? S).,. 4. 75-%21-1, S, _mnor 5 rotorn'erlz, 5.15 (2H,
brs). 7 047 08 (GHCE 00 BHE 357 (36 5124 o), G (18], O 2ddHs oy ) |
8.09 (1H, s); W Tpo- % i ii) Hydrolysis of -
trifluoroacet a?n’gggnr;‘ocg' éso%hllo_ggfrysgmrg?nﬁ?g%yﬁg meth | -
4 [ 4-(tnfluoromet hoxv)ohenoxy benzenesul fonam de 0 The sul fonam de from
stage (i) msEﬁj\mggﬁ_ésn ethanol (10 nL) and treated with 1M Li OH (20
S

m). The mxture was stirred for 10 m nutes before being evaporated to
remove nost5 of Askdescofindriles was brepatpddmusthe mquisitearyl dslidesi (iodideasr ext r act ed

with diethyl e A - ined extracts hed with brine
(100 ni), dri e@ﬁﬁ%%éﬁ?@?{’@%@}%&%@&é&ﬁﬁggfe@ﬁ{aﬁgﬁ 8@‘15’53&“‘\9%?6- ny, 819%:
5H( CDCI 3f 400MHz) 2.46 (3H, s), 3.84 (3H, s), 7.05.(2H, d), 7.06 (1 H s),
7.27 (2H, d), 8.20 (1 H s); M5 mz (TS} 455,457 (MH+). EXAWPLE 78 0 5-
Meth lamina meth I -2- nmeth Isuifan | _4- t1¥if.luorometho -Yl ghono

benzenesul f onam de NaMa, Pd(PPh,)4 VSO~A The sul fonani de from exanple 77
(510 ng, 1.1 nmol) was dissolved in DMBO”~3.nl-) and treated with

pal | adi um tetraki s(triphenyl phosphine) (129,ng, 0.11 5 nmol) and sodi um

met hanet hi ol ate (157 ng, 2:2 mol). The xfure then was heated at 100 C
under a nitrogen atnosphere for 18h. Afterscooling to room: '

.Example | Starling { R° | R* R? © Data
Material ) ) .
82 - |Example |[H | NC- [-CF; | 5,{CDCl, 400MHz) 2.25 (6H, 5), 3.48

12 . (2H, s), .99 (2H, d), 7.17 (tH, s), 7.48.
: - | (1H, d), 7.61 (2H, d). 7.68 (1H, d); MS

. m/z (TS?) 321 (MH").

83 Example | NC- | H -CF; | 84(CDCI;, 300MHz) 2.28 (6H, s), 3.50

18 : ' (2H, s), 6.91 (1H. d), 7.05 (2H, d), 7.61

(1H, d), 7.62 (2H, d}, 7.87 (1H, d); MS

- ‘ | m/z (TS*) 321 (MH"). 3
84 Example { NC- {H -QCF,; | 84 (CDCl,, 400 MHz) 2.30 (6H, s), 3.53

16 (2H, s), 6.83 (1H, d), 7.00 (2H, m), 7.23
; (2H, m), 7.47 (1H,.m), 7.83 (1H, s); MS
m/z (TS*) 337 (MH"*)
85 Example | NC- {H -SMe | 8, (CDCl,, 400 MHz) 2,30 (6H, s), 2.50
9 (3H, s), 3.57 (2H, ), 6.80 (1H, d), 6.95

(2H, d), 7.30 (2H, d), 7.45 (1H, dd), 7.82
: : (1H, d): MS m/z {TS") 299 (MH")
86 . Example | H | NC- | “OCF, | 8 (CDCl,, 300 MHZ) 2.24 (6H, 5), 3.50

8 ) (2R, s), 6.93 (2H, d), 7.20 (2H, d), 7.37-
-1 7.48 (2H, m), 7.63 (1H, d); MS m/z (TS
337 (MHY) :




tenperature the mxture was partitioned between water and diethyl ether (50
nt. each). The ether |ayer was separated and the orgamtSeRigEPEr 2004
re-extracted with 29 Septenber 2004 wo 01/72587 PCT/1BO /00428 67 diethyl
ether (2 x 25 nL). The conbi ned organic fractions were dried (MgS™4) and
evaporated to an orange oil. Purification by flash chromatography (S102;
DCM MeOH ﬁE%(%:?:l)] gave a white solid (286 ng,. ca 609 which was
shown by 1I—I—8‘§ toTbe a 60:40 m xture of _desired prOdUC?FTfﬁoyP‘][“ 8ng brom de.
A 5 portion of this sanmple was further pﬁ?i fied by HPLC [ Magel | en
C1815*21.12 ¢ 4 = 0.2% di et hyl am ne(,,)/ acetonitrile.(50:50); flow
rate 20 nmJ n‘ig%d the desired title conpound (retention time 8.2
nmn) as a whi t 8-[8ethylamindBucthyid-[4-tnetiisRehdioh hzohitdle (3H, s), 2.37

(3H, s), 3.75 (2H, s), 6.83 (1H, s), 7.12 H, . 1. 2H, d), 8.00 (1
H s); Mo mz (TS+) 423 (M+). EXAMPLES 79480 2-broma-5- di.neth | am na neth
| 4- trifluoronetho keno benzenesul f o amle 79) and 5- dinmeth |am na
meth -2- neth Isulfan I 4- trifluoronet no 5 benzenesul fonam deExam | e
80) The m xture of brono- and net hyl sul f anyt; .sul fonam des Cbtai ned from
the reaction of Exanple 78 prior to the ‘purification (136ng, ca. 0.3

mmol) -was dissolved in DCM (2 nL) and tregted with formal dehyde (37%
aqueous) (80L, equi vs):, The reactjion mxture was stirred for 30 m nutes
before the addi-rﬁ?gdrlue @w'e‘é%%i”&ﬁ??f’?fegb EM%%PE)W? ‘pocpglipgto the 3. ymp) )
After stirrbngpfeateduré desdnded for ekartiple 84108, (DMSOIDE 300KHEY2RP t:m,%?i.,z.@wenc hed
by the additions‘_gf gty&cli&glgl oric acid (2M and the pH made slightly basic by
the addition of3"h&) 8 B3 (. Dok 18621, 74024, M, ¢:81 @Hnde), 8061 act ed
with ether (2 wiB@)d.o3 (zmgr)g@gb,i,,ggﬁs%ggg?mg_ fractions were dried (MySO4)
and evaporated to-a col-ourless oil. uriTication by flash chromatography
[silica; 97:;3:0.3 (DCM nethanol/ 880 ammonia)] afforded .a white foam

whi ch upon di sgghmpiegg N di ethyl ether and .dilution with pentane fornmed a

white powder. This material was shown by 'H 29 Septenber 2004
* 0 {3[(Dimethyiamino)methvi]-4-[4-(methyisulfanyl)phenoxylphenyilacetonitrile

' -~

Bt
N
NCCH.Sn{Bul, PloTol),

% PACL{MeCNE, maylens, &

. Amixture of the bromide of Example 9.(1.5 g, 4.26 mmol),
tributyl(cyanomethyl)stannane [prepared according to M. Kosugi, M. Ishiguro, Y.
Negishi, H. Sano, T. Migita, Chem. Left., 1984, '1511-15121 (2.1 g 6.36-mmol),

5 tri-o-tolylphosphine (78 mg, 0.26 mmol), bis(acetonitrile)dichloropaliadium(il) (33 '
mg, 0.13 mmol) and m-xylene (20 mL) was sfirred at 120°C under nitrogen for 16

" h. After cooling to room temperature the solvent was remoﬁed in vacuo and the |
. re#idue was purified by flash chromatography [SiO,; DCM/ MeOH/ 880-NH,
(97:3:0.5)] to give the desired compound (895 mg, 67%) as a yellow ofi; 5,

0 (CDCl, 400 MHz) 2.27 (6H, s), 2.47 (3H, s), 3.46 (2H, s), 3.74 (2H, s), 6.87 (3H,
m), 7.18 (1H, d), 7.2 (2H, d), 7.45 (1H, s); MS m/z (TS") 313. . |




WO 01/ 72687 PCTI 1 BOL100428 68 NVR to be a 50: 50 m xture 90% ngr 79 and
80. This sanple was further purified by HPLC [ Magel | erCi®PeBee120p4
colum, 0.2%diethylam ne(ad acetonitrile (50:50), flowrate 20 nU mn] to
afford Exanple 79 (retention time: 12.02 mn, 15 ng], and Exanple 80
(retention time: 12.56 mn, 25.6 ng): 5 Exanple 79: 15 ng, free base:
SH(CDCI3 4%@ 26 6H s), 3.56 (2H, s), 7.08 (1 b 7.13 (1 H,

7.33 (1 8. 16 (1 H s); MBmz_(TSB') 4609, 47I T’W‘”%“”o - Exanpl e
80 25.6 ng, hydrochloride salt: 8,,(CD30D, 400MHz) 2.30 (3H, s), 2.88

(6H, s), 4.40.%% 6.80 (1IN, s), 7.28 (2H d), 7.40 (2H d), 8.14 (1

H d); M5 mz (MH"). EXAMPLE 81 5 3- Methlanmno neth |
trifluoromethofd ‘ ailRebhitile- 46 9.
6.8 mml) was (| s pal T adi um

tetraki s(t(phe# : —AAYeneg ) and zinc(ll) cyanide (478
ng, 4.1 mmol ). The reaction m xture -was stlrred and heated 0 at 100 C for
12 h. After cooling to roomtenperature the reaction mxture was poured
into water and extract ed‘lehr ee tinmes wigeh ewhyl acetate. The~gonbi ned

organi c extracts wer ed (. ' amd~etapor at fekof 0 @ "0il. The

residue was purified fl ash n"ﬁ;ronat og aphy [Sm DCM" hanol ! 880
anmonia (95:5:0.5-*90: @1)] The resulti

et hyl acetate! 5 nethan 880 ammoni a (95 ;
solid. The paterial was- iurther purified by,.trituration W|th ethyl
acet at e/ di ePhyl ether followed by drying under vacuumto givé'the desired
nitrite conmpound as an off white solid (1.2 g, Zn(CN)6 . Pd(PPh 4 I M-, A 29

Septenber 2004 AR GARE oakdleohiFbhd Of‘ &mple 16 (1.08 g, 2.37 mmol), CuBr (1.70
g, 1 1. 8 mmol), a—cyanoethyl acetate {1.337 g, 11.83 mmol} and potassium
carbonate (3.29 g, 23.7 mmol) in DMSO (30 mL) was heated at 120°C under

0 nitrogen for 2 h. After cooling to room temperature the mixtﬁre ‘was partifioned
between ether and saturated aqueous ammonium chloride. The organic layer
* was washed with brine, dried (MgSO,) and concentrated in vacuo. The residue
was purified by flash chrométégraphy [Si0,; DCM/ MeOH (98:2)] to give the
desired intermedigte cyanoester (410 mg, 41%); &, (CDCl,, 400 MHz) 1.27 (3H,
5 1), 2.22 (6H, s), 3.46 (2H, s), 4.23 (2H, q), 4.64 (1H, br), 6.89 (1H, d), 6.92 (2H,
d), 7.18 (2H, d), 7.33 (1H, d), 7.60 (1H, s); Mé miz (TS") 423 (MH").

Step 2. Ester hydrolysis/ decarboxyiation to provide the deéired nitﬁle compound
3-[{dimethylamino)methvil-4-[4-(trifluorometho: heno henyllacetonitrile

0 Sodium hydroxide (32 mg, 0.97 mmol) was added to a solution of the
intgm'lediate cyanoester (410 mg, 0.97 mmol) in dioxane (40 mL) and the mixture
was heated at reflux for 2 h. After cooling to room temperature the reaction
mixture was partitioned between ether and water. The organic layer was washed
with brine, dried (MgSOJ and t.:oncentrated in vacuo. The residue was purified by

15 flash chromatogmphy [SiO,; DCM/ MeOH (97:3)] to give the desired nitrile
compound {141 mg, 41%); &, (CDCI,, 400 MHz) 2.25 (6H, s), 3.43 (2H, 5), 3.75
(2H, s), 6.85-6.97 (3H, m), 7.13-7.24 (3H, m), 7.46 (1H, s); MS m/ (TS*) 351
(MH".



69 64%; SH (CDCl3, 400 MHz) 2.67 (3H, s), 4.24 (2H, s) 77 El , 7.32
(4H m. 7.58 (1L H d), 8.02 (LH s); Mz (TS}) 32 ? o LES
82-86 5 A series of nitriles was prepared fromthe requisite aryI hal i des
(i odides or brom des) by the procedure described for the preparation of
Exanpl e 8.1. Exanpl eStarti ngR5R4AR3Data Material 82Exanpl eHNC—-CF38H(CDCI 3,
400MHz) 2.2 ), 3.48 12(2H, s), 6.99 (2H, d), 7.17 s), 7.48. (1
H d), 7.61%‘%‘@,—7‘%3?. 7.68 (1 H d): MB mz (TS:) 321 (NERYE Boibossd
83Exanpl eNC- H- CF3SH( CDCI 3i 300MHz) 2.28 (%H, s), 3.50 18(2H s), 6.91 (1 H.
d), 7.05 (2H, d), 7.51 (1H, d), 7.62 (2H, d), 7.87 (1H d); MsS mz (TS+)
321 (M#). 84Exanpl eNC-H QCF3SH (CDCl 3i 400 MHz) 2.30 (6H, s), 3.53 16(2H,
s), 6.83 (1 H edhmp(edy (2H m, 7.23 (2H, m, 7.47 (1 H. m, 7.83 (1 H,
s); MBmz (TSF) 3 VH} ) 85Exanrp| eNC-H-SI\/EBH (CDC13I 400 MHz) 2.30 (6H,
s), 2.50 9( 3H, 4(imEnyam/rpps - 3 A e, 7.30 (2H, d),
7.45 (1H, dd), 7.82 (1 H d; M niz (TS*) 299 (M 86, Exarrpl eHNC- - OCF3SH
(CDCI 3, 300 MHz) 2.24 (61-1, s), 3.50 8(2H, s), 6.93 (2H, d), 7.20 (2H, d),
7.37- 7.48 (2H, m, 7.63 (1 H d),.M rn (TS) 337 (Md+) 0 29 Septenber 2004
WO 01/ 72687 PCTI | B01100428 70

,d K00, H,0; DMSO BN

R

The nitrile compound of Example 82 (300 mg, 0.94 mmol) was dissolved in
DMSO (2 mL) and potassium carbonate {43 mg, 0.3 mmol) was added followed '

by H,0, (30%, 0.2 ml). The reaction was stirred at room temperature for 30 min
0 Dbefore heing diluted with water (5 hL) and being extracted with diethyl ether (2 x

1 _OmL). The combined ether layers were dried with MgS0, and evaporated to an

oil. This residue was purified by flash chromatography [SiO,; DCM/ MeOH/ 880

NHs (93:7:1)] to afford the desired amide compound as a colourless solid (258

mg, 78%); 8,(CDCl,, 300MHz) 2.24 (6H, s), 3.45 (2H, s), 5.60-6.00 (2H, 2 x brs),
5 6.98 (2H, d), 7.44 (1H, s}, 7.54-7.64 (4H, m); MS m/z (TS*) 339 (MH").

EXAMPLE 91 g
- 3-[(Dimeth laminc_J methyll-4-i4-(meth I§ulfar1 Dphenoxvlbenzamide

' \N/ [+] \\N/

Ne WN
#BuOH, KOR, &
(6] T ——— e
;G

10 The nitrile co}npound of Example 85 (60 mg, 0.2 mmol) was dissolved in tert-

butanol, potassium hydroxide (45 mg, 0.8 mmol) was added and the mixture
refluxed under nitregen for 1 h. The mixture was cooled and diluted with water
and EtOAc. The organic layer was separated, washed with brine, dried (MgS0O,)
“and evaporated to a pale yellow gum. Purification by flash chromatography [SiO,;
5 DCM/ MeCOH/ 880 NH; (95:5:1)] afforded the desired ami&e as a white powder



EXAMPLE 87 3- Meth ylamno neth | 4-L4- nmeth Isulfan | heno benzonitrile NC
The title nitrile was prepared fromthe brom de of exarﬁﬂ%epé%ma%rc%ﬂodi ng to
the 5 preocedure described for exanple 81; SH (DVSO De, 300WHz) 2.47 (3H,
s), 2.62 (31-1, s), 4.25 (2H, s), 6.81 (1 H d), 7.18 (2H, d), 7.40 (2H,
d, 7.81 (1 H, dd) 8.06 (1 H d), 9.03 (2H, br); MSrrr/z (TS}) 285

(IVH*) . EXAI\/PL 0 3- Dinethlamno neth -4- 4- meth Isulfan | heno hen
acetonitrilé" 71Sn(Bu) , P(o0.Tcl) . PdC 1 (MN), mPEYBOOOREA i xture
of the brom de of Example 9. (1.5 g, 4.26 mmvol),

tributyl (cyanonl et hyl ) st annane [ prepar ed?saccordl ng to M Kosugi,

(217, 6. 36- npa 0 o b GRRR s e R @G5 b0 6P ﬁﬁ%?@f* igdg 1912

bi s(acet oni tri {1, dir)cﬁ.DOI(u-ma:ir) adeym) d)) 6.63%H, W), 7.87 (21=Bd]TlTDi|3)(1ﬁrk§H)nT X3yl ene
(20 M -) was shé_[ ﬁ@@ é%%#ﬁgmtrogen for 16 h. After coollng to
roomtenperatu £ ved in vacuo and the residue was
purified by-flash chromatography [SiO2; DCM MOH - 880-NH3- (97:3:0.5)] to

gi ve the de% o nd (895 ng, 67% as a yellowoil; 8,, o (CDCl3, 400.
MHz) 2.27 ( (3H, s), 3.46 .(2H, s), 3.74°(2H, s), 6.87 (3H, m,
7.18 (1 H, d), 233 ABirk@hyiasbholetils{amitn éroxbhblyiddclampd Sept ember
2004 WO 01/ 72687 71 PCTILB01/00 = amna neth | -4

4- trifluorometho heno hen i acewdnitrile Step 1. Pr aration of
i nternmedi ate ¢ anoester 5 2&«{1\@4 (011 ¢- VNN N

T

A mixture of the nitrile compound of Example 88 {100 mg, 0.32 mmol) and
polyphosphoric acid (750 mg) was heated at 110°C under nitrogen for 75 min.

0 After cooling to room temperature sadium hydroxide (2M) wés adcied and the
resulfing mixture was extracted with ethyl acetate (3 times). The combined
organic extracts were dried (MgS0,) and concentrated in vacuo. The residue was
puriﬁeql by flash chromatography [DCM/ MeOH/ 880 NH; (93:7:1 > 90:10:1)] to
give the desired primary amide compound (58 mg, 55%); &, (CDCl,, 400 MHz)

6 2.25 (6H, s), 2.45 (3H, s), 3.45 (2H, s), 3.55 (2H, s), 6.63 (1H, br), 5.76 (1H, br),
6.87 (3H, m), 7.15 (1H, d), 7.25 (2H, d), 7.40 (1H, s); MS m/z (TS*) 331 (MH").

EXAMPLES 93-97

A series of pnmary amides was prepared by apphcatlon of the appropriate
0 hydrolyszs conditions on the requisite nitriles according to the reactions described
in Examples 90, 91 or 92.

4

G




NC A m xture of the iodide conpound of exanple 16 (1.030‘3%e
(1.70 g, 11.8 nmmol), a-cyanoethyl acetate (4.337 g, 11°%B5%eRi#BP§" 4P
pot assi um carbonate (3.29 g,

23.7 mmol)

2.37 mMmo

), CuBr

in DMSO (30 nlL) was heated at 120C

under O nitrogen for 2 h. After cooling to roomtenperature the m xture was
partitioned between ether and saturated aqueous ammoni um chl ori de. The-

organi c | ay washed with brine,
gotifigsy was purified by flash chronmat ograph‘}m['

vacuo.

The residue

(98:2)] to give the’

desired I nternedi at

cyanoester (410 ng,

4" (N

dried (MgSO™) and_concentrated in
EOWB0cM  MeOH

. &H

(CDCI 3i 400 MHz) 1.27 (3H, 51t), 2.22 (6H s), 3.46 (2H "s);- 4.23 (2H, q),
4.64 (1H, .br), 6.89 (1H d), 6.92 (2H, d), 7.18 (2H, d), 7.33 (1'H d),
7.60 (1 H,-s); Ms nh (TS+) 423 (MH). Ste 2. Ester hydrolysis/ decarbo
cation to proyEgendld eHARS L PSRARE | | RS CONPP, ] h ! -4-
4- trifluorometha hehprobeireac®uienait [ i1 e : 0} Sodi ym hydr oxi de, (39 nyg,} 0. 97
mol ) was addg¢@3to af&x el ohEaimpldnf ntefoe CHRROBSE, abo hy, 0.97
mrol ) in di oxgane (40{nlL) and}&he m k hvas heat ed ﬂs(gﬂlg),@gng@q h.
After coolingfto r oofn t enper hture the reacfion |mixt Lg)'%_MHH@IbMé'I ned
between et her{and water,,- The organjc |ayel was|washge, bi, 583 b, g, | dri ed
(MySO4) and céncentrpted in yacuo. [he res|due \was puwdd@Agmpy.205. fi ash
chromat ography [Si Q2] DCM MeOH (9713)] to]giveithe idedimed7niis; il ¢
conpound (141|ng, 41%9; SH (DClI 3r #00 MHz) 2.2% (6H,ddy)7,9331H3);03H,| s),
3.75 (2H, s)L.6.85-6.907 (3 ) 7[13-7. 20 (3H] m .| M2 HIEMHY) .| MS m z
(TS) 351 (NMHFP4 29 Bt Wber Exavple A%Qé/??@@ﬁa We/ | |[BoeDO4 260 MAZ) EXAMPLE
90 4- Dineth fanmino freth 1I-3184- tr|#¥ doropeth i hen@28dAHaa)iahs ®EAA0 . HzC6
DMSO 5 The nifrite cbnpound pf Exanple 82 [300 fu, J.9)45. fhidH) brh@99dki ssol ved
in DVSO (2 n{-) and|potassi pm carbpnate (43 ng| 0.3 {Hrdy) .84 HadN ed
fol lowed by H202 (3p% 0.2 fiL). Thp react|on was stigﬁg} -g[%(?%%m
t enper at usre for 30 nmn dd), 7.96 (1H, d); MS °
. m/z (TS") 355 (MH*).
ES (Ex. 90) | Example H,Nix CF; |Me |&8,(CDCl, 400MHz)
83 2.27 (6H, s), 3.50 (2H,
5),6.96 (1H, d), 7.00
(2H, d}, 7.58 (2H, d),
7.78 (1H, dd), 8.00
(1H, s); MS m/z (TSY
I : 339 (MHY).
‘96 (Ex. 90) | Example H’NT\ OCF; |Me | 3&,(CDCl, 400MHzZ)
89 1 2.28 (6H, s), 3.46 (2H,
_ ' s), 3.58 (2H, s), 5.51
] (2H, brs), 6.88 (1H,
* d), 6.92 (2H, d), 7.12-
7.20 (3H, m), 7.42
(1H, s); MS m/z (TS")
369 (MH").
97 (Ex 91) Example n.nj\ SMe |H 0,1 (DMSO-D,
87 300MHz) 2.30 (3H, s),
2.47 (3H, s), 3.72 (2H,
s), 6.79 (1H, d), 6.96
(2H, d), 7.28 (3H, m),
7.74 (1H, d), 7.86
(1H, br), 8.00 (1H, s);
MS m/z (TS*) 303
(MH".




O before.being diluted with *water (5 nL) and being extrql\gted wi th di et hyl
ether (2 x 10nmL). The conbined ether |ayers were dri ed?wEHeMPEE4nd
evaporated to an oil. This residue was purified by flash chrorrat ogr aphy
[SiO2; DCM MeOH 880 NH3 (93:7:1)] to afford the desired am de conpound
as a col ourless solid (268 ny, 78%; 8H(CDCI 3, 300MHz) 2.24 (6H s), 3.45
(2H, s), 6‘&)9#987(2H, 2 X brs), 56.98 (21-1, d), 7.44

7.54-7. 64(4 M5 mz (TS{) 339 (MH). EXAIVPLE 913]’?{%‘% #2 ani no
methy_1]-4-(4(nethylsulfa I)chenoxylbenzgg Y NC RBuOH, KoH. A !0 The
nitrite conmpound of Exarrple 86 (60 nyg, mmol ) was dissolved in tert-

but anol, potas Xl de (45 ng, 0.8 mol) was added and the m xture
refl uxed undergr)%—rog'errfor | h. The mxture was cooI ed and diluted with
wat er and Et O4d(Difethytahiia i ‘ sHb dreemidd h brine, dried
(MS™®) and evaporat ed to a pale yeI | ow gum Purifi cat| on by flash

chromat ography [SiO2; !5 DCM M®H 880 NH3 (95:5: 1) ¥afforded the desired
am de as a white powder 29 Se nmber. 2004, WO 01/ 72 PC / EBOL/ 00428 73
(39 ng, 61%; SH (CDCl 3, 406 2. s ) e 3H, s), 3.57 (2H, s),
5.60 (1 H br), 6.00 (1 H, br) ~§.8 ™) | H d), 7.27 (2H d),
7.73 (1 H dd), 7.93 (1H, -5s); nfz. (TS*) 317(M—|} 5 EXAMPLE 92 2 3-
Dineth (amno-neth | 4- math (subdsan | heno hen acet apgde NC-- a A

m xture of the nijrile ound of Exanple 88 (100 ny, 0.3 2 mol ) and
pol yphosphor i cAa’@P‘H"??fS a&%‘”ﬁﬁ%&'@d’fﬁ-ﬁa Rip @ (GBORWE, h28 selh for 75 min.

0 After coolg n@arae.memremamyroq;mmbwm?@ﬁbﬂf{m@?(% rag;a o%cmﬁg%,and the

resulting mxture was extracted w th ethyl at e The nmbi ned
hexamethyldisilazane (1.08 mL., 5.12 mmoi) and DMPU (5 mL) was heated at

120°C under carbon monoxide (100 psi pressure) for 16 h. At this point TLC
. anatysss indicated no change, so palladium tetrakls(mphenylphosphme) (200 mg,
0.17 mmol) and sodamide (500 mg, 12.8 mmol) were added and the reaction
0 was heated at 120°C under carbon monoxide (100 psi pressure) for.a further 16
h. Méthanol was added and the mixture was mﬁcentmted in vacuo to give a
black oil. This was partitioned between ethyl acetate and sodium hydroxide
solution (1M), the organic layer was washed with water (3 times) and brine, dried
(MgSO,) and concentrated in vacuo. The residue was purified by repeated fiash
5 chromatogréphy on silica to give the desiréd primary amide compound (33 mg,
-7%) as a pale yeliow powder; &, (CDCl,, 400 MHz) 2.25 (GH s).. 3. 50 (2H, s), -
5.50 (1H, br), 5.90 (1H, br), 6.95 (2H, d), 7.17 (2H, d), 7.38 (1H, s), 7.55 (1H, d),
7.58 (1H, d); MS m/z (TS®) 355 (MH").



organi c extracts were dried (MgSO4) and concentrated in_vacuo. The residue
vvag purified by flash chromatography [DCM MeOH 880 NBSgRIgMber2Q04
90:10:1)] to give the desired primary am de conpound (58 ny, 55%; 8H
(CDCl 3r 400 MHz) 5 2.25 (6H, s), 2.45 (3H, s), 3.45 (2H, s), 3.55 (2H, s),
5.63 (1 H br), 576 (1 H br), 6.87 (3H, rn), 7.15 (1 H, d), 7.25 §2H,
d, 7.40 (1 M5 rnfz (TS*) 331 (MH). EXAMPLES 93-97 A series o

pai mary am d‘gémé\%%mprepar ed by application of the approB&T’lgfnéo%zshydrol ysi s
conditions on the requisite nitrites accgrding to the reactions described
i n Exanpl es 90, 91 or 92. 29 Septenber 2094 WD 01/ 72687 74 PCT/ | B02/ 00428

Exanpl eHydr ol ygi ' % R3R Dat a procedureMaterial 93(Ex.

90) Exanpl eCCF3 0 MHz) 812.45 (3H, s), 3.82 (2H, s), 6.18 (1 H,
br), 6.46 (1 Ha-ltdiheth@aBiholmethlil-Mimetitv-394(@iliorsthethdxAthendkbéizamide/2 (1 H,
dd), 7.93 (1H, ; I}/S9 zd(TS{) 341 ( . anpl e (cpa

300 MHz) 842.2 3.53 (2H, S), 5.70 (1H, br), 6.09 (1H, br), 6.91

(1H, d), 6.98 @2idim&hyiarfindimdiNi-NM-diméth 33§%Stﬂuoroﬁ@ﬂo%&h%ﬁo%ﬁ- H d); M
mz (TS*) 355 gM-H ... 95(Exc. 90) Exanpl'eCE [
5 enzamide (Example 100} . _

' ~ g :
B/Ef . Pd@Phy, CO (100ps) /H /1!: .
MatiHL,, DMF, THE, é @
e - Fy

oFs . oce

The bromide compound of Example 8 (500 mg, 1.28 mmol) was dissolved in
0 - DMF (10mL) together with monomethylamine (2M in THF, 6.4 mi_, 12.8 mmol},
triethylamine (446 pl, 3.2 mmoi), and palladium tetrakis(triphenylphosphine) (75
mg, 0.06 mmol). The reaction mixture was placed in a bomb, carbon monoxide
was introduced to a pressure of 50 psi, and the mixiure heated at 100 °C
overnight. The pressure was released and further pailadium catalyst added
5 (100mg, 0.09 mmol) together with extra monomethylamine in THF (3 mL, 6
mmol). Carben monoxide was then infraduced to a pressure of 100 psi and the
rﬁb;ture heated again ovemnight at 120 °C. After releasing the pressure a further
load of paliadium catalyst was added (130mg, 0.1 mmol) and the mixiure heated
* at 120 °C under 100 psi of carbon monoxide for a further 4 h. After this time, in
0 order to drive the reaction fo completion (as judgéd by TLC analysis) further
batches of palladium catalyst (200 myg, 0.17 mrﬁo!)‘and methylamine in THF (674'
. mi, 12.8 mmbl) were added. The reaction mixture was then heéted at 120 °C
* under 100 psi of carbon monoxide for a further 60 h. After releasing the pressure'
for the final time the solvents were evaporated under reduced pressure to leave
5 an orange oil, The oif was basified with sodium ﬁydroxide (1) ‘and extracted with
‘ethyl acetate. The organic extract was washed with water (x3), brine, dried over
- MgSO0, and then evaporated to an orange ail, Purification by repeated flash
chromatography. [Si0z MeOH (2.5%-5%) in DCM containing 0.5% 880 NH} to



832.27 (6H, S), 3.50 (2H, 5),.6.96 (1H d), 7.00 (2H d) (2H, d),

7.78 (1 H, dd), 8.00 (1L H s): M nfz (TS}) 339 (MH'). g9%‘% mbef?do‘i

90) Exanpl eOCF3Me5H( CDC13i  400MHz) 8962.28 (61-1, s), 3.46 (2H, s), 3.58

(2H, s), 5.51 (2H, brs), 6.88 (1H d), 6.92 (2H d), 7.12- 7.20 (3H, rn),
7.42 (1H, s): MS iz (TS ) 369 (MH). 97(Ex 91)Exanpl eSNEH8H( DVEO- Da,

87300MHz) 22%9 ]%’3H s) 2.47 (3H, s), 3.72 (2H, s), 6. 79 11- 14 d), 6.96
(2H, d), P53 , 7.74 (1H, d), 7.86 (1 H br), 09428 7 5) -
MBm&( TS{) 303 ( M) . 29 Sept enber 2004 1/ 72687 PCT/IBOlf 00428 75 EXAMPLE

98 4- Dinmeth lamina meth | -3- #rifiuoron®etho heno benzam de pdci PPth"
Co. NH(SiAa,}Le NaN

upon standing (105 mg, 23%) and the corresponding dimethylamide material as
a colourless oil (130 mg, 27%).

ethHMD "ée compound as a colourless oil which slowly crystallised

5 Example 99: 3, (CDCL, 400 MHz) 2.26 (6H, 5), 2.98 (3H, d), 3.50 (2H, 5), 6.00
(H, br), 6.95 (2H, d), 7.17'(2H, d), 7.33 (m $), 7.50 (1H, d), 7.58 (1H, d); MS
m/z (TS') 369 (MH).. | :

~ Example 100: &, (CDC,, 400 MHz) 2.27 (8H, s), 2.95 (3H, br), 3.05 (3H, br), 3.47
(2H, 5), 6.95 (2H, d), 6.96 (1H, 5), 7.15 (2H, d), 7.20 (1H, d), 7.50 (1H, d; MS
O miz(TSH383 (MHY).

- EXAMPLES 101-106

A series of mono- and di-methyl amines were prepared in an analogous fashion

to the reactions described for the preparation of Exampleé 99 and 100, starting
5 from the requisite bromides or iodides. In each case the reaction was performed
at such a temperature and pressure, an'd with sufficient catalyst to ensure

complete consumption of starting materials.

%

Example { Starting T R | R R® {Data

Material : ' )
101 Example \J\ H -OCF, { &, (CDCl;, 400 MHz) 2.27 (6H, s),
7 3.01 (3H, d), 3.51 (2H, s), 6.19

(1H, br), 6.89 (1H, d), 6.97 (2H, m);
-1 7.18 (2H, m), 7.70 (1H, dd), 7.86
(1H, d); MS m/z (TS*) 369 (MH")
‘1102 Example Yﬂ\ H | -OCF; | 84(CDCly, 400 MHz) 2.24 (6H, s}, -

3.00 (3H, br), 3.07 (3H, br), 3.48
(2H ,5), 6.89 (1H, d), 6.95 (2H, m),
7.17 (2H, m), 7.34 (1H, dd), 7.58
(1H, d); MS m/z (TS*) 383 (MH")




A m xture of the brom de conmpound of Exanple 8 (500 ny, #E?
pal adi um (11) chloride (7 ny, 0.04 mol), triphenyl phos%?’?fge'(“?@r 40.08
mol ), hexanet hyidisilazane (1.08 nL, 5.12 nmoi) and DVPU (5 nlL) was
heated at 120C under carbon nonoxi de (100 psi pressure) for 16 h. At this
point TLC analysis indicated no change, so pall adium
tetrakis(triphenyl phosphine) (200 ng, 0.17 nmol) and sodam de (500 ny,
12.8 mol) V\ﬁ é&ﬁed and the reaction 0 was heated at E@W”Uﬂ’d’é car bon
nonoxi de (100 psi pressure) fora further_16 h. Methanol was added and the
m xture was concentrated in vacuo to gi vé8a black oil. -This was
partitioned b elate and sadium hydroxide solution (1M, the
organi ¢ | ayer | "Rk ﬁ' th/vaterR‘('S tRiegsPatdnd brine, dried (MypO4) and
concentr at ed iqév'acu, H n;:irh ified hy repeated flash 5

chr omat ogr aphy dsrﬁppﬁgﬂﬁo“dﬂﬁ)éézd@%b nf (33 ny,
2

Si fog ¥t sig

- 7% as a pal é&g}el I oev povvder,i 8Hl ( _ J@)“Mﬁ'z" 8)p4.3%(2He3), B.50 (2H,
s), - 5.50 (1|F”br)| 5.90 (1 H % &yeH, &), 4.57 (b g) 7.39 (1

H s), 7.55 (1 H d)| 7.58]|( : ) 'i=95)-S=pterrber
2004 WO 01/ 72 (‘}g +6 "‘"Tl ] D" f
methyll-N—met'yﬁ-3- "frlfl
dimeth lam nojmeth - N N-di nmgt
Exam |l e 100 P¢g(PPh CD (100p?
Exanple 8 (500 ng,.1{28 mmol)
monomet hyl ami frggg

I

o
5
p

&b 9b) and ' 4
28 enzhni de

55

di ssjol ved 5 i I;T

LLIL | | 1L, 3 2
ERtE o  e
atb b carb dliced to a
t

mol ), and palll adi um §gtra ?l ‘|Hs(
reaction m xtfre wasjplacedjin H
pressure of 5@ psi, @nd the}lm xtyre heated aQ (3H, m) 7.59 (1H, d);
' ) ‘ : MSmfz(TS”) 353 (MH*).
106 | [Example |H - \'ii‘ ~CFs, | 84 (CDCls, 400MHz) 2.14 (BH, ),
12 2.96 (3H, brs), 3.06 (3H, brs), 3.43
(2H, s), 6.97-7.00 (3H, m), 7.26
(1H, m), 7.56 (3H, d); MS m/z (TS")
367 (MH*).
EXAMPLE 107

e‘Bh =?f with

N-{5-Amino-2-J4-(trifilioromethylbhenoxy benzyi}-N.N-dimethylamine
' -~ ) ] _ ~
. g _
_ 'Wf;(r/ " Fa, CaCh EIOR, H,0,4 ﬂ'\d/

5 A mixture of the nitro compound of Example 21 (400 mg, 1.18 mmol), iron

" powder (591 mg, 10.6 mmol) and calcium chloride (65 mg, 0.59 mmol) in 85%
aqueous ethanol (15 mL) was heated at reflux for 18 h. The reaction mlxture was
coaled to room temperature and fittered through Celite®, washing thoroughly with
ethanol and then ethy! acetate. The solvent was removed in vacuo and the

0 residue was purified by flash chromatography [SiO,; DCM/ MeOH/ 880 NH,

-{95:5:0.5)] to give the desired aniline compound (299 mg, 82%) as a beige solid;
&y (CDCl,, 300 MHz) 2.20 (6H, s), 3.27 (2H, s), 3.63 (2H, brs), 6.60 (1H, dd), 6.80
(tH, d), 6.87 (1H, d), 6.90 (2H, d), 7.50 (2H, d); MS m/z (TS") 310 (MH").



overnight. The pressure was released and further palladium cat alryst added
5 (100ng, 0.09 mml) together with extra monomethyl am e Pepiamee 6
mmol ): Carbon nonoxi de was then introduced to a pressure of 100 pSI and t he
m xture heated again overnight at 120 C. After releasing the pressure a
further 1oad of palladiumcatalyst was added (130ng, 0.1 mmol) and the

m xture heaa‘gg at 120 C under 100 psi of carbon nonoxide for a further 4
h. After thivt P&’ order to drive the reaction to TOEP%8n (as

j udged by TLC anal yS| s) further batches_of palladiumcatal yst (200 ng,
0.17 nmoi ) and nethylanine in THF (6.4 fi, 12.8 nmol) were added. The

reacti on m xt UEM%MM ed at 120 € under 100 psi of carbon nonoxide
for a further | easing the pressure for the final tinme the
sol vents were A\rﬁma’tdhﬁnwﬁﬁé p@ﬁﬁ#@ﬂ%nﬂhé%ﬁsﬁeh&o&%ﬁb@uné LiH‘ththénge oi l.
The oil was basi t h, sodi g édrom de and extracted wth et hyl

acetate. The of IOESQI???"QE H¥a Data rW&?%FOT('WdS Bie Mesendgd ed over
MySO4 and thenpgig@porated to an .orange oil. Purification by repeated flash
chromat ography [Si O2; MeOH (2.5% 5% in DCM containing 0.5% 880 NH3J to 29
Sept ember 2004:WD. 01/ 72687 77 PCTI |1 BO1l 00438 afford the nethyl ami de
conpound as a col ourless oil which sl u'v,“ crystal lised wupon standing (105
ng, 23% -and the correspondi ng di net hyl ao¥de material as a col ourl ess oil
(130 ng, 27% . Exanple 99: 8H (CDCI 3, 400 Mdz) 2.26 (6H, s), 2.98 (3H, d),
3.50 (2H, s), 6.00 (1 H br), 6.95 (2H, ’ 7.17" (2H, d), 7.33 (1 H s),
7.50 (1 H g), 1.58 (1 H d); M nmz (TS) [369- (M ').. Exanple 100: 8H
(CDCI 3, 400 MHz) 2.27 (6H, s), 2.95 (3H, br), 3.05 (3H, br), 3.47 (2H, 5s),
6.95 (2H, d), 6.96 (1 H, s), 715(211 d, 7.20 (1 H d), 7.50-(1 H d);
M5 a m& (T5+) ' = = et hyl
am nes were p|epared |ma@ga;an | ogous fashl on to the reactions desgri bed

for the prepaf#ig on DExdmpR COCHY| STTéDER %oo Mird) 3 53 BH Tgquisite
brom des or ipdides.|In each case I8g> RRpd 163 (MRS glﬁ, @m‘rg 6.83 (3H
- m), 7.10 (2H, d); MS m/z (TS 327 (MH") :

{108 Example 19 | -SMe | &y (CDCl,, 400 MHzZ) 2.26 (6H, 5), 2.4 (3H, s),

' 3.36 (2H, s), 3.61 (2H, br), 6.58 (1H, dd), 6.79 (3H,
m), 6.87 (1H, d), 7.22 (2H, m); MS m/z (TS") 289
(MH*)

EXAMPLE 110 _ .
N-{5-(Aminomethyl)-2-[4-{triflucromethoxy)phenoxylbenzvi-N N-dimethviamine

icr, CFy

~ A solution of lithium aluminium hydride in THF (1M, 7.1 mL, 7.1 mmol) was
added dropwise to a solution of the nitrile compound of Example 84 (2.40 g, 7.14
mmol) in THF (50 mL) at room temperature under nitrogen and stired overnight.
& Afurther addition of lithium aluminium hydride in THF was made (1M, 7.1 mL, 7.1
- mmol) and the mixture was heated at reflux for 1 h, before being cooled to room
temperature and quenched cautiously with water. The mixture was dried
' . {(MgSQ,), filtered (washing thdroughly with THF) and the filirate and washings
concentrated iq vacuo. Purification of the residue by flash chromategraphy [SiO,;



at such a tenperature and pressure, and with sufficient_catalyst to ensure
conpl ete consunption of starting materials. Exanpl eStar4d AePiemMReRAI4Dat a
Mat eri al 101Exanpl eH OCF3SH (CDCl 3i 400 MHz) 2.27 (6H, s), 73.01 (3H, d),
3.51 (2H, s), 6.19 (1 H br), 6.89 (1 H d), 6.97 (2H m: 7.18 (2H m,
7.70 (1 H, dd), 7.86 (1H, d); Ms mz (TS}) 369 (M) 102Exanpl eH OCF38H
(CDCl,, 400 Whighmaess24 (6H, s), 73.00 (3H, br), 3.07 (3H cﬂi;)a 3,448 (2H ,s),
6.89 (1H, d), 6.95 (2H ), 7.17 (2H, m), 7.34 (1 H, dd KYh, d)IVB
nfz (TS') 383 (MH) 29 Septenber 2004 WOzQ1/ 72687 78 PCT/ | BO1/ 00428

Exanpl eSt arti ngRSR4AR3Dat a Mat eri al 103Exanpl eH- CF3SH (CDCl 3e 400MHz) 2. 82
(6H s), (HA 3@@4!&[1@(’9#!/8@0N!4 961 (2H,
d), 7.57 (1R, Eﬁ d’)( MH"S%MZ?)Q%’?[%% iﬂg‘“ﬁe@%ﬁf@ (TSH)
367 (MH). 104 aﬁsa@%mdqmm(@mu@pwm mwﬂsb)),,z%(eﬂ $3H, d),

qa e O e sp R S ok P RHJSHE@%M fiaodaidan B Sobm
2.14 (6H, s), MSm/z(TS")341(MH‘) -
5
. EXAMPLES 111-113

The general reaction of example 110 was repeated to produce a series of amines
from the requisite nitrile precursors..

3

Exémple Starting - r° R* R3 Data
Material
111 Exampie 85 | = | H SMe [ &, (CDCl;, 400 MHz) 2.24 (6H, s),

2.45 (3H, s), 3.43 (2H, 5), 3.85 (2H,
s), 6.86 (3H, m), 7.17 (1H, dd), 7.23
(2H, m), 7.41 (1H, d); MS m/z (TS"

303 (MH")

112~ | Example 83 |~ |R - | CF; | 64 (deDMSO, 400MHz) 2.74 (6H, 5), |
(2xHCI . 4.00 (2H, brs), 4.29 (2H, s), 7.07 .
saffy - . (1H, d), 7.16 (2H, d), 7.60 (1H, d), _

7.80 (2H, d), 7.85 (1H, s), 8.47 (3H;
brs), 10.68 (1H, brs); MS m/z (TS") -
: 325 (MH?).
193 |Example8 |H . |aw~ | -OCFs | 84 (CDCls, 300 MHz) 1.53 (2H, brs),
: 2.23 (6H, s), 3.41 (2H, s), 3.82 (2H,
s), 6.85-6.94 (3H, m), 7.07-7.19 (3H,
m), 7.43 (1H, d); MS m/z (TS*) 341
. (MHY)




122.84 (2H, d), 3.37 (2H, s), 6.65 (1 H, brs), 6.89 (2H , .37 (1 H s),
7.50-7.44- (3H, m, 7.59 (1 H, d); MSmz (TS)' 353 (Mff‘ gg&‘%‘éﬁf AeH
--CF3.8H (CDO 3, 400MHz) 2.14 (6H, s), 122.96 (3H, brs), 3.06 (3H, brs),
3.43 (2H, s), 6.97-7.00 (3H, M, 7.26 (IH mM, 7.56 (3H, d); MS mz (TS+)
367 (MH{). EXAWMPLE.107 N 5-Amino 2- 4 trifuorometh | heno ben N N-dinmeth
|.am ne F. ' OH, H20. 6 5 A mixture of the nitro of Exanpl e
21 (400 ,Ce‘%atén%lml) iron powder (591 ny, 10.6 mmlf g cgﬁ cium

chl ori de (65 my, 0.59 nmmol) in 85% aquegus ethanol (15 rrL) was heated at
reflux for 18 h. The reaction m xture was cooled to roomtenperature and
filtered througRkaflictefar), washing thoroughly with ethanol and then ethyl
acetate. The solvent vvas rem)ved |n vacua and t he 0 reS| due was purified by
fl ash chronmat o8Hay vl ethy i

desired anil i ngyg A rh f Ot?l als solid; 8H(CDCI3 300
MHz) 2.20 (6H, . 3. - S), 3.0 7 6.60 (1 H,-dd), 6.80 (IH,
d), 6.87 (1H, d), 6.90 (214, d), 7. 50 (2H d; MSmz (T84) ‘310 (MH"). 29
Sept enber 2004 WO 01/ 72687 PCTI I BQ1100428 79 EXAMPLES 108-109 A range of
ani | i nes was -prepared-fromthe rdquisite nitro cgnpolfids using the

condi tions described in Exanplj g 07 %%g?’{,q; ‘ onmpounds are presented
bel ow. 5 Exanpl eStarting R3Date NMate )
5 : é

A soiution of the aniline compoﬁnd of Example 107 (295 mg, 0.95 m.mol) in THF . .
(10 mL) was freated sequentially with triethylamine (397 L, 2.85 mmol) and
methanesulfonic anhydride (331 mg, 1.9 mmol), and the mixture'stirred at room
temperature for 1 h. The reaction was then quenched by the addition of 1M o

0 sodium hydroxide and the mixture left to stir for 30 min before being extracted -
with ethyl acetate. The organic layer was washed with brine, dried (MgSO,) and
evaporated fo a brown oil. Purification 'by flash chromatography [SiO,; DCM/
MeOH/ 880 NH, (95:5:1)] affordéd the desired methanesulfonamide compound
as a colourless oil which crystallised on standing to give a whlte solid (291 mg,

5 79%); 5,(CDCl,, 400MHz) 2.22 (6H, 5), 3.05 (3H, 5), 3.39 (2H, s), 6.95 (2H, d),

" 6.95 (1H, d), 7.21 (1H, dd), 7.37 (1H, d),-7.58 (2H, d); MS m/z (TS*) 389 (MH").

' EXAMPLES 115-120
A series of methanesulfonamides was prepared from the requisite aniline or
0  amine by similar procedures to that described in Example 114. In some cases

‘methanesulfonyl chloride was used in place of the anhydride and/ or DCM was
used as solvent.




108Exanpl e 22- OCF38H (CDCl 3, 400-MHz) 2.22 (6H, s), 3.30 (2H, s), 3 62 (2H
br), 6.59 (11-1, dd), 6.78 (11-1, d), 6.83 (3H m, 7.f§’%§ﬂﬁm ?r

(TS'") 327 (MH) 109Exanple 19- SMe8H (CDClI 3i 400 MHz) 2.26 (6H, s), 2. 44
(3H, s), 3.36 (2H, s), 3.61 (2H, br), 6.58 (1H, dd), 6.79 (3H, n), 6.87 (1
H d), 7.22 (2H, m; M5 rrtfz (TS*) 289 (MHd) EXAMPLE 110 N 5- Am noneth |
-2- 4- trlfly ﬁ ho heno ben N N dineth famne Jj2 0P T-4mA‘ A
solution of I'rthium al um nium hydride in THE (1 M 7.1 .1 tmol ) was
added dropwi se to a solution of the nitrgte conpound of Exanple 84 (2.40 g,
7.14 nmmol) in THE (50 nL) at roon1tenperature under nitrogen and stirred
overnight. 5 A
made (1 M 7.1
before being c
water. The m x

trorgrot—tTrthtrunsat- ey o r—HHE—as
|) and.th¢ m xture WasRheated azﬁartéeflux for 1 h,

Eiqpcl at I .
To  (Nson| CRTToreh it h

THF) and the f vashi ngs g¢oncentraté on of
t he residue by nmpt ogr aphy [|Si 02; 29 S 687
PCT/ 1 BO / 00428 HI 880 NH3i(90:10:1 - . T4 & bsired
am ne conpoundl D% as a r dddi sh oi | ; . H@m. 7)11. 73,
(2H, br), 2.26 43 (2H, s)|, 3.8r (2|—| s) J64)903 m, 7] 13

(2H, d), 7.20 @B A ma.mpna 237(@ H, ) NASDBH7 [-OBFl5,deBek Moo Mizpz BXAVPLES
111- 113 The gepheral pesctipn of exanple 110 was repeggeg ;;gpdgﬂogu-_s;@ .

series of am nes ‘ . |(2H, 8), 6.91 (3H, m), 7.18
. _ (3H, m), 7.34 (1H, d); MS
) miz (TS") 405 (MH*)
17 Example H- -CH,NHSO,CH;, |-OCF, |5, (CDCl,, 400 MHz) 2.24
110 - . (6H, 5), 2.92 (3H, ), 3.43

(2H, s), 4.32 (2H, d), 4.65
(1H, br), 6.90 (3H, m),
7.17 (2H, m), 7.25 {1H,
m), 7.48 (1H, s); MS miz

(TS*) 419 {MH*)
118°  [Example H -NHSO,CH, [-SMe {5, (CD,OD, 300 MHz)
109 -  |2.48 (3H, 5), 2.93 (6H, 8),

3.00 (3H, s), 4.83 (2H, 5),
6.90 (1H, d), 7.06 (2H, m),
7.31, (1H, dd), 7.37 (2H,
m), 7.52 (1H, d); MS miz

(TS 367 (MH*)
118 |Example H . -CH,NHSO,CH, | -SMe |5, (deDMSO, 400 MHz)
f (Gl _ 2.46 (3H, s), 2.76 (6H, d),
salf) - _ -12.88 (3H, 5), 4.13 (2H, d),

4.33 (2H, d), 6.80 (1H, d),
7.06 (2H, d), 7.33 (2H, d),
7.38 {1H, d), 7.57 (1H, ),
7.61 (1H, s), 10.28 (1H,
br);, MS m/z (TS*) 381

' (MH")
1120 113 -CH,NHSO,CH, H |-OCF,;]HCI salt: {d.-DMSO, 400
1 @ MHz) 2.73 (6H, s), 2.81
(3H, s), 4.11 (2H, d), 4.29
(2H, s), 6.81 (1H, ), 7.20
(3H, m), 7.43 (2H, d), 7.60
(1H, t), 7.65 (1H, d), 10.18
(1H, brs); MS m/z (TS")
. ) 419 (MH")
© *MeSO,Cl (1 equwalent) was used in pIace of (1 (MeSOZ)ZO and DCM was used as

solvent.
P Excess MeSO,Cl was used in place of (MeS0,),0 and DCM was the solvent. After
work up in the usual fashion the crude product (largely bis-mesylate} was redissolved in




fromthe requisite nitrile precursors. 0 ExanpleStaffing RSRAR3Dat a
Mat eri al 11?1Exarrple 85H SMeSH (CDCl 3, 400 MHz) 2. 24 (6+€9§§Efef2b@ff’52qﬂéH, s),
3.43 (2H, s), 3.85 (2H, s), 6.86 (3H n), 7.17 (1 H dd), 7.23 (2H m,
7.41 (1 H d); MSmz (TS) 303 (M#) 112Exanpl e 83H CF3SH (d6- DVBO,
400M—|z) 2.74 (6H, s), (2xHCI4.00 (2H, brs), 4.29 (2H, s) 7.07 salt). (I H,
7.16 (2 %26; 60 (1 H d), 7.80 (2H, d), 7.85 (1 H Eﬂ%g847(3H
brs) 10. 68%"1 ®¥rs): Ms mz (TS{) 325 (M—IO) 113Exanp OCF38 H
(CDCI 3i 300 MHz) 1.53 (2H, brs), 2. 23 (6%% 3.41 (2H, s), 3.82 (2H, s),
6.85-6.94 (3H m, 707719(3H (lH d); |v5mrz(T54) 341 (MH)

.29 Sept enber 1 4Q0R4 SEQMN?J?
Di net hyloam no) ?ret h a?@ﬁéﬁ?f?g PUor omet ‘““’henox ?é’uoevr?y ? RAYPEEYA onani de
5 PCTI | 8011004?810"%’ ’§6P‘ii’9|36?\th61festq%P%!hﬂmﬁﬁwheh&%mﬁétyrﬂﬁatkﬂmﬁheaﬁm RCMO7 (295

ng, 0.95 nmol ) Extraciidrfand purfibatfon Was piresRa id the aduarvayequent i-al Iy with
triethylamne (39.71L, 2.85 mmol ) and nethanesul fonic anhydride (331 ng,

1.9 mol ), and the m xture stirred at room
5 EXAMPLE 121

_N 3-{(Methylamino)methyll-4-{4- triﬂupromet'h Nphéno henvl

methanesulfonamide

\N/ﬁ\CF - -y “SHH
a " S
\O\) TFAA, E4N OzN Fa, CaCl, "‘z“(j MeSQ.CL ELN, DEM o5 \d

i oo EOH, 10, & TNaOH, MeoH

0 Step 1. Protection of amine .
The amine compound of Example 20 (3.08 g, 9.44 mmol) was dissolved in DCM
(20 mL) and then DMAP (50 mg, 0.41 mmol) and triethylamine (5.26 mL. 37.8
mmol) were added. The solution was cooled to 0 °C before the dropwise-addition
of TFAA (2.76 mL, 18.9 mmol) over 10 min, The reaction was allowed to reach

5 room temperature and stirred for a further 20 min, then quenched by the addition
of methanol (3 mL). The quenched mixture was poured into 1M hydrochloric acid
(50 mL), the organic layer separated arid then the aqueous layer further -
exiracted with DCM {2 x 30 mL). The combined organic. fractions were dried
(MgS0,) and évaporated 1o a slightly impure yellow oi (4.60-g) .of the desired

0 trifluoroacetamide, which was not purified any further. Two amide rotomers were

visible in the 'H NMR spectrum. Data is given for the major rotbmer only; &,
(CDCl;, 400 MHz) 3.23 (3H, s), 4.79(2H, s), 6.92 (1H, d), 7.16 (2H, d), 7.70 (2H,
d), 8.16 (1H, dd), 8.23 (1H, d); MS m/z (TS*) 440 (M + NH,").

5 .Steg 2. Iron reduction to aniline )

' The 'crude oil of Step 1 was dissolved in 85% aqueous ethanol (38 mL) together
with calcium chlotide (471 mg, 4.24 mmol) and iron powder (4.75 g, 85 mmol)
was added. The mixture was heated at reflux for 18 h and then allowed o cool to



tenperature for | h. The reaction was then quenched by the addition of 1 M
0 ggdl um hydroxi de and the mixture left to stir for 30 44 Pe@PEF 098I ng
extracted wth ethyl acetate. The organic |ayer was washed with brine,
dried (MySH) and evaporated' to a brown oil. Purification by flash
chromat ography [Si O2;, DCM  MOH1880 NH3 (95:5:1)] afforded the desired

et hanesuf f ogg @i gesscompound as a col ourless oi | which .ggﬂ 0I sed on
standing to give a white solid (291 ng, 5 79%); Sii (CD% g%é%@l—iz) 2.22

(6H s), 3.05 (3H, s), 3.39 (2H s), 6.95(2H d)', 6.95 (1 H d), 7.21 (1
H dd),. 7.37 (1 H d), 7.58 (2H d; Mz (TS[) 389 (MH). EXAMPLES

115-120 A seri gso i site
aniline or 0 am r?gfeby Sim| ar roce ?Z‘E otr?%@aiﬁ %gééel% “é?g I e 114.
In sone cases thieugiawidsRCVYapd thohleoapaidedﬁsam&bﬂ‘he oit waepenffe‘d Byhmissingydr i de

g?:cTi{ | BOL/ 00428%%?%@5 é’?g"&‘g‘%ix%@ﬁ@ﬁ%@ﬂ“ﬁ%’ﬁsma%wzﬁf o

115Exanpl eH umwmvmmw@waiomaqmm af thé déau?dd@ﬂnmg) 9;8 a%?dﬁ( 3?) s),
‘;’ gg EiHH S)S.S) ?‘d}g’é%&%ge{e%s%e 1n?}§ br S%ti'%gv?'( wed he matenal(to be
116Exanpl eH NHEQXOSRpGSFBAt i€ Given ﬁkﬁe rﬁé}& riMdner 8nt %A@B&:ﬁ!ﬁgcﬁ&npéﬁa nﬁ@ (3H,

705 ?M‘fgs)(ﬁm@hﬁ?éﬁ"&aqmﬁ%g b%ﬁsggr?igba@zmo)m(za an o TS

Step 3. Sulfonamide formation-hydrolysis

0 '_ The crude ol from Step 2 was dissolved in DCM (34 mL) and trieth'yla'mine.(g 48
. ‘mL 68 mmol) was added followed by methanesulfonyl chloride (2.64 mL, 34
mmol} dropwise. The mixture was stired for a further 30 min before bemg
quenched by the addition of sodium hydroxide (2M; 20 mL). The organic phase
was separated and the aqueous layer was.extracted further with DCM (2 x
5 30mL). The combined organic fractions were dried (MgSO4) and evaporated to
an oil which was punﬁed by ﬂash chromatography [Si0,; MeOH (0 —»-10%) in
DCM] and the resulting oil dissolved in methanol (50 mL) and treated with sodium
hydroxide (2.5 o). The mixture was stirred at room temperature overnight and
then at refiux foé 1 h. After cooling fo room temperature the mixture was acidified
0 by the addition of acetic acide (4 mL) and then 880 ammonia was added (100
- mL). The organic layer was separated and the aqueous layer extracted with DGM
(2 x 80 mL). The combined organic fractions were dfied(MgSO.,) and evaporated
to an orange oil. The oil was extracted info hydrochloric acid (2M) (100 mL) arid
" the aqueous layef washed with diethyl ether (2 x 50 mL). The acid was
B neutralised by pouring cautiously into 880 ammonia (200mL) and the mixiure
extracted with DCM (3 x 100 mL). After drying (MgSO0,) and evaporation the
residue was purified by flash chromatography [SiO,; DCM/ MeOH/ 880 NH,
(93:7:15] to afford the desire't:l sulfonamide compound as a solid-(330 mg, 10%)
- which-was further purified by hﬂdmtion with diethyl ether/ pentane to afford the ‘
0 desired sulfonamide compound as a cream powder (250 mg); & (CDCl,, 400MHz)-
243 (3H, 8), 3.02 (3H; 5), 3.71 (2H, s), 6.93 (1H, d), 6.94 (2H, d), 7.18 (1H, dd),
. 7.31(1H, d), 7.57 (2H, d); MS m/z (TS*) 375 (MH").



110(6H, s), 2.92 (3H, s), 3.43 (2H, s), 4.32 (2H d), 4.65 (1 @r& 6. 90
(3H, rn), - 7.17 (2H, m), 7.25 (1 H, Ny, 7.48 (1 H, s);29EeRpRbET 41
(MH+) 1181, Exanpl eH NHSO2CH3- SMe8H ( CD3CD, 300 MHz) 1092.48 (3H, s), 2. 93
(6H, s), 3.00 (3H, s), 4.83 (2H, s), 6.90 (1H d), 7.06 (2H, n), 7.31, (1H
dd), 7.37 (2H, m), 7.52 (1 H, d); M5 rnlz (TS+) 367 (M)

1198Exanpl e O2CH3- SMe6H (dg- DMBO, 400' NHz) (HCI 4 H s), 2.76
(6H, d), saﬁ 2?%%’%(% s), 4.13 (2H, d), 4 33 (2H, d),%"‘?"f&? d), 7.06
(21-1, d), 7.33 (2H, d), 7.38 (1H, d), 7 (1H t), 7.61 (1H s), 10.28
(1H, br); MBS mz (TS+) 381 (MH 120113- CI-E O2CH3H OCF3HA salt: (d6- DVBO,
400 MHz) 2.73 (6H, s), 2.81 (3H, s),. 4.11 (2H, d), 4:29 (2H, s), 6.91 (1 H,
s), 7.20 (3H, n), 7.43 (2H, d), 7.60 (1H, t), 7.65 (1H d), 10.18 (1H,
brs); Ms nfz ( P zMHO') * 8 MeSQ2CI (1 equival ent) was used in place of

(MeSQG2) 20 and Mmefﬁﬁﬁjjrﬁﬁmetﬁ%l—?ﬂ(tﬁﬂuoromethvnnhenoxvlnhenvﬂ-N-(z- '
hydrogethyl)methanesulfonamide

. Mes0y 5
. ’nt(‘ a:cH,cH,o:-l,K,cos MsSOj \(I
o ié - @

The methanésulfqnamide compound of Example 114 (131 mg, 0.34 mmolj, 2-
bromoethanol (36 pL, 0.51 mmol), and potassium carbonate (70 mg, 0.51 mmoal)
were heated at reflux in acetonitile (2mL). After 1.5 h a further portion of 2- -
bromoethanol (20 pl, 0.28 mmol) was added and reﬂﬁxing continued for a further -

0 2.5 h. After cooling to room temperature the mixture was evaporated to a yellow
oil. Purification of the mixture by flash chromatography afforded the desired
hydroxyethyl sulfonamide compound as a colourless cil {28 mg, 19%) in addition

' to returned starting materiai (methanesulfonamide of Example 67) (19.4 mg,
15%} and mixed fractions (58 mg). Desired compound: §,(CDCI,, 300MHz) 2.23
5 (6H, s}, 3.00 (3H, s}, 343 (2H, s), 3.70°(2H, 1), 3.85 (2H, 1), 6.95(1H, d), 7.00
© (24, dd), 7.28 (1H, d'd),-7.58 (1H, d), 7.59 (2H, d); MS m/z (TS") 433 (MH"). '

EXAMPLE 123
N-{3-(Aminomethyh-4-[4-(methylsulfanylipheno, henyl}-N-{2-hvdroxyethyl)-
'0 methanesulfonamlde

(E._ IS

. Borane-tetrahydrofuran comptex (1M soln in THF, 7.5 mL, 7.5 mmol) was added
to a solution of the nitrile from preparation 66 (1.9 g, 5.02 mmol) in THF (40 mL)
under N, and the mixture was heated at reflux for 20 h. TLC analysis indicated




D Excess MeSQ2CI was used in place of (MeSO2)20 andDCM was the sol vent.
After work up in the usual fashion the crude product (#hPgipipber 2004

bi s-nmesyl ate) was redi ssolved in 29 Septenber 2004 WO 01/ 72687 83
PCT/ 1 B0O1/ 00428 1, 4di oxan and treated with excess 2M NaOHc4. After stirring
overni ght the solvent was renoved in vacuo and-the residue partitioned
bet ween sat Ugg %ﬁgm C(and. DCM Extraction and purlflc%r O a8 ef fected
in the usual EXAMPLE 121 N43 ( (et hyl am no) net hyU— /}:B fﬁz uor one

hyl ) phdJoxvl nhenYI - met hanesul fonam de 0 _Step 1. Protection of am ne The
am ne conpound of Exanple 20 (3.08 g, 9. % mmol ) was dissolved in DCM (20

m-) and then nd trie | am 6 m., 37.8.
mmol ) were adde% né]@ggegg e %a{ﬁm\ﬂ%’ %Eﬁ dofrgn E‘E?(ragﬂ)%l@h&q?{g%

dlr Iopvvl Ze?ddl ti cngmp(ﬂx (TiAAsaInig THE, TaniLB?';sf m?ﬁl)magwgﬂe&&%meﬂ?mwggzgeact i otnhwas
al lowed to reac re.and stirre r a-further mn en.
quenched by t hé® 5'85115163?%%# @‘frmﬁéf’ A3 fo fegmﬁwpef?wﬁx@mam%‘m

poured into | Miwdvcitded afd 8Ri rixtufdRadTheated ﬁ%ﬂ?fx@@ﬂ(‘ﬂ R. ‘i’l@’rﬁﬁdus?@%%%ed and

t hen the aqueous iea yer . further extracted with

conbi ned or gani%®® ifisH it spdiugyhydepxide \Bdiand exacied aibrelvéacatatea sl ightly
| mpure yel | ow Qo i), 6 arafib ekitet B6RG hBSheditndte! §REIASIGRINT oh vas

not purified any further. Two am de rotoners were ' Vi Si he 'H NWR
spectrum Ddt a SVaPQAtednTheresidue was faken b eyl acelate (50 Fil) BRCESacteD |sz

3.23 (3H s), 7 16 8. 16

(1 H dd), 8. 2?),”“(?'?“’&%"’% el 19 (#fgﬂL ﬂ%&sw}) Tﬁ?ﬁé{!}@%%@ﬂ%%ﬁ

reducti on to .anfere hasi sndivnphydroxidesisb (ﬂO mbsardi exdratied svith DM {8>agueous

et hanol (38 t ] |- i 471 4.24 mol) and

i ron powder 0?14% ﬂg%@%ﬁc e’%ﬂd)a&g bgfgggﬂgﬂj\ﬁ% 'ﬁﬁ?ﬁ‘%ﬂﬂp@%@g AR ZSRIUHE WRS | of | ux

for 18 h and tfp@lnﬂe,d Byosudamin ohromatogtaph?%uﬁgﬂﬂmmbmthaﬁﬁmom Q96 BZﬁ@Tto

PCT/1BOA 7 00428 give the title compound; 8, (CDCl,, 400MHz) 2.4 (3H, s), 2. 97 (3H, ), 3.67 (2H
t) 3.79 (2H, m), 3.88 (2H, s), 6.78 (1H, d), .91 (2H, d), 7.15 (1H dd), 7.23 (2H,
d), 7.39 (1H, d); MS m/z (ES") 383 (MH?). |

. EXAMPLE 124 i
N{3-(Aminomethyl)}-4-[4-(methylsulfanyl)-3- trifluoromethyliphenoxvlohen
methanesulfonamide ' '

:p- The title compouhd was prepared from the nitrile of preparatidn 64 using the
method described for Example 123; 8, (CDCL, 400 Miz) 2.48 (3H, s); 3.01 (3H,
s), 3.87 (2H, s), 6. 93 (i1H, d), 7.05 (1H, d), 7~ 17 (1H, d), 7.27 (1H, obs), 7.30 (1H
s), 7.39 (1H, d); MS m# (T S*) 407 (MH?Y).



84 room tenperature. The m xture was filtered through a$l qum_gf ar bacel (r)
(washing through with DCM) and then evaporated to an #95e beji 400das
purified by passing through a plug of silica gel, eluting with

DCM net hanol! 880 NH3 (93:7:1), followed by evaporation to a yellow oil
(3.35 g) of the desired aniline. Two amde 5. rotonmers were visible in the
t H NMR spect ich showed the material to be ca. 9Q¢9 re Data it

gi ven-for th‘gl.fmr'%}“gr rotomer only; S, 1(CDCl3,.400 MHz) g"/wl’?"éﬁ s), 4.51
(2H, s), 6.66 (2H, n), 6.84 (1 H, dd), 6402 (2H'" d), 7.53 (2H, d). Step 3.
Sul f onam de formati on=hydrol ysis O The cfude oil from Step 2 was di ssol ved
in DCM (34 ) FILE hylam ne (9.48 nl, 68 mvol) was added fol |l owed by
met hanesuf f ony (2.64 nL; 34 mmol ) dropwi se. The m xture was
stirred for a PB{Bminddetmiet-Beiretteidwfamdpheprgbeehvnetimesatbinbiniie of

sodi um hydroxide (2M 20 nlL)..The organic phgse was separated and the
aqueous | ayer wasextracted further wudstunDCly x 5 30nL). The conbi ned
organic fractions were dried (MgSO4) and leyhporated to an oil- which was
purified by flash chromatography [SiC2; MeOH (0 -x10% in DCM and the
resulting oil dissolved i-n nethanol (50 ni) e d treated with sodi um
hydroxide (2.5 g). The. m xture was stirred. af roomtenperature overni ght
and then at reflux for 1 h. After cooling t¥ roomtenperature the mxture
was aci dified Dithiymtaheniaidai Hydade (AM solveihi THFAE6infle 6(mol)-vas Bdddédm 880 ammoni a

was added (100 . e or ic |layer separated an he aqueous | ayer

extract ed th%ﬂ%ﬁ" ?f;h?"'gﬂ?gﬁfwgp&f%é"&?ﬁ%ﬁ@dgﬁ?é’%{ﬁ‘iﬂb“‘f c30 YEek dri ed

(MySO4) and evajpogén 864 thenirtlreOua Yt at reflinGor® h. AMRP cSlnh a6 kddeh | Nt o

hydrochl ori ¢ agi d gzwééloo nL) and the aqueous_ |ayer washed w th diethyl
famperaty

ether (2 x 50 R repclipitwaraysnshedsyythg gapfious additien gt sty i nto 880

amoni a (200nL hydragddé (v, KLU TRe RECHGH MRAIRMES diXdMMaS L), HiEr Af ter
dryi ng (MgSO4) 'gnd evg%%rati,(;n he resi'dJe vvasﬁﬁ\ﬂri ie‘% byelg}%lgh '

t
chr omat ogr aphy Sprpenbateghiyacyp.he residuagwes pyrifisd by eplpmnehegmaiegraphic desi r ed

by triur at P on of OMMABHRGNG i (331 Pto ol o oISl s g gl 11 o€
sul fonami de cofip&MEOHs. @%M*Bhﬂﬁﬁ@kl@r). 2953Hg) 2.98 (BRX)13 58 42it\a)§.82 2. 43

i) 3 % R B 08 et 0

EXAMPLE 126
5 NI3 Aminomethl .4- methylsulfanyl)pheno henyl}-N-
meth Imgthanésu!fonamide )

Me NH,

Lithium aluminium hydride (1M soln in THF, 15 mL, 15 mmol) was 'addegi toa
“solution of the nitrile of preparation 65 (2.75 g, 7.89 mmolj in THF (50 mL) un&er
0 N, and the mixture was heated at reflux for 2 h, After cooling to room temperature
the reé}:tion was quenched by the cautious addition of sodium hYdro;cide (2M; 3
mL). After stirring for 10 min the reaction mixture was dried (MgS0,), filtered and
concentrated in vacuo. The residue was purified by muitipte column '
chromatography [SiO,; DCM/(10% 880 ammonia in methanol) 94:6] fo give the

5 product as an oil (783 mg, 28%). A sample was taken up in DCM and converted
- to the HCI salt by the addition of 1M ethereal HCl. Removal of the solvent and



29 Septenber 2004 WO 01/ 72687 PCT/ na01/ 00428 85. EXAMPLE 122 N-;

3-[ (D net hylam no) net hyl -4(4(trifil uoronethyl)phenoxy) Fﬁ?&?%‘%‘l‘b‘ﬁ 906 eth |
met hanesul f onam de 5 The net hanesul f onam de conpound of Exanple 114 (131
ng, 0.34 mmot), 2- bronvethanol (36 L, 0.51 nmol), and potassium carbonate
(70 nig, 0.51 mmol) were heated at reflux in acetonitile (2nL). After 1.5
h a further v%’ﬁfr)z&t) of 2- bronoethanol (20 L, 0.28 mmlk was added and
refluxing continued for a further, 0 2.5 h. After cooli 51"{%)”?"3@m
tenperature the m xture was evaporated tga yellow oil. Purification of
the m xture by fl-ash chromat ography afforded-the desired hydroxyet hyl

't d I L T 1990 | g ¢
eturned st art S aYEodER B HAAR (i S PUER e A ZEEH 3D 4 oy
éS((%)SHand) m gegz.ﬂﬁm,ia),)rﬁm &, sg);.omsll q)ed.;'agmmaﬂ??et %M?ﬁ% (3‘3?)@%;) 9§ : 2?1
, s), 3. : S), 3. , , 3. , t), 6. -
H d), 7.00 (gﬁ?"\?ﬂ&)sj- %3§@ﬁfhi%ﬂz-(ﬁgéég?§'ﬁﬂq)d), 7.59 (2H, d): Ms nifz
TS) 433 . EXAMPLE 123, - - -
(N-{é-(A_r ni( nM(;Dne A=[14- (met hyl sul f anyl ) phenoxyl phenyl }-N (2- droxyet hyI )
.0 met hanes8l f , THF -Bor-ane-t et rahydrofuran conplex (1.Msoln in

THE, 7.5 ni,. 75%3mlrﬂ)g%lgaﬂﬂﬂﬁethbﬁ4ﬁxﬁ&h%§thiﬁﬂylg]iheh&gﬂéﬂeh&l};t e from
preparation 66 (1.9 g, 5.02 mmo I'n - under and the m xture
was heated at Methanesutignamiden, TLC anal ysis indicated 29 Septenber 2004 WO
01/ 72687 PCT/1BO /08428 86 starting materi aks, renmai ning so a further portion
of borane-tetrahydrofuran conplex [l sqin in THF, 7.5 nL, 7.5 mmol) was
added and refl ex was continued for 2 h. er cooling to. roomtenperature
hydrochloric acid (6M" 10 nL) was added andlthe m xture was. heated at

reflux for I h. The m xture was re- - ' :

OMe
']

The procedure for exampie 126 was repeated using the product of preparatio-n ) .
0 63 to provide the title amine; 8, (CDCl,, 400MHz) 2.33 (3H, s), 2.94 (3H, s), 3.78
(3H, s), 3.93 (2H, s), 6.50 (1H, dd), 6.67 (1:H, s), 7.12-7.18 (2H, m), 7.33 (11H, d).

EXAMPLE 128 o .
N-{3-{(Methylamino)methyll-4-{4-(methylsulfanyliphenoxylphenvlimethane-

5 sulfonamide

* NHMe

Formic acid (55 pl., 1.46 mmol) was added to a solition of pentafluorophenol
(240 mg, 1.30 mmo) in ether (5 mL) at 0°C followed by dicyclohexylcarbodiimide

' (_270 mg, 1.31 mmol). The mixture was stired at 0°C for 15 min and at room
0 temperaturefor2 h before being filtered, the residue being washed with ether.

MeS0,HN

“The ethereal solution of pentafiuorophenyl formate was added toa suspenéion of
‘the amine from Example 125 (221 mg, 0.65 mmoi) in DCM (7 mL) and the
mixture was stirred at room temperature for 18 h before being dilttted with DCM
(40 mL) and washed with sat. aq NaHCQ, (50 mL). The organic layer was dried
5 and evaporated to give a crude formamide which was used without further
purification. The crude formamide (0.65 mmol) was taken up in dry THF (10 mL), .



5 cool ed, basified wth sodi um hydroxide (2M and extr %q w th et
acetate (100 nL), the organic extract being washed wit H‘f"f@beroq'qo
(MgS™) and evaporated. The residue was taken up in ethyl acetate (50 ni)
and extracted wth hydrochloric acid (2M (50 nL + 2x25 nL). The conbi ned
aqueous extracts were basified with sodi um hydroxide (5M (50 niL)-and
extracted w 61 (3x40 0 nmL), the organic extracts being dried (MSO4

and evapor at ed e residue was purified by colum chrB 8 ézﬁhy [ Si 02;
DCM net hanoi 1880 NH3 (95:5:0.5)] to givgathe title conpound; SH (CDCI 3,
400MHz) 2.44 (3H, s), 2.97 (3H, s), 3.67 (2H, t), 3.79 (2H, n), 3.88 (2H,

VS s (e sagenetetenidibucdt) onfpi g P, &0 dkon web cadedand 1 @
-3- trifluor onthetmixtureewas heasted atrefiarfos LbhoAtien aelindto Themttémperaiwespound was
df 64 i th t bed f
il R S i e, R 2,
SH), 6. 937( é H, befpre WEI@HI\;(S@?TMEddr)Itg sbttib4ga7tétiahhedﬂskso&uﬁ%n%dﬁatéﬁ%%%ho% 30 (1
S .
01/ 722587 P ||§&’Y‘b’0i§% "Eﬁﬂﬁl& ) %ﬂggﬁkﬁrﬁ&@fﬁsﬁrﬂ%ﬁm Isulfan |

heno hen net haa@&nbfemmd@ré\aﬂ%d%%ﬂl\énldlévap&mea' PiFificbidh P fedRug 1 M sol n
in THE, 6 m, dded to a' solution of the niitrile of

preparati on 62b3( gTYDB'T')" Qh’@%“{‘ﬁhﬂfﬁs'qanﬁﬂ%’“@@ﬂﬁﬂ? Nira §R5:5:0/5 ingreaping -and t he
m xture was hepéighty & o0: gﬁb]lg\évé e prodict &k E%Iogﬁégs'd“m@l@w%&’%n upiperaur e

the reaction was quenched by the cautious addition of sodium hydroxide

(2M 2 ni). ThPCMGEdk)andropyerted tothe Imdmblomtgmy theiaddiordf tMd
concentrate raphy o
(5o 9 ége%\“m&?lgag&%%@i@m% oPifie sfoiv'é?tr cﬁ'ﬁké’mv\% 8%%0%19”;) y
799 : " off-white foam (218 mg, 86%) aH(cnaoD 300MHz) 2.48 (3H, s) 2.77 (3H, s),

2.99 (3H, s), 4.28 (2H, 5), 6.87 (1H, d), 7.06 (2H, d), 7.25 (1H, dd), 7.35 (2H, ),
7.49 (1H, d); MS miz (ES*) 353 (MH").

5 EXAMPLES 129-131

Examples 129-131 were _prépare_d from the requisite primary amines according to
the method described for Example 128.

Q

@),
Exampie | Starting B ] ®&n ] ~ " Data
.| Materiat 1
129 (HCI | Example Yo ]48Me | 35,(CD;OD, 300MHz) 2.48 (3H, 5), 2.78
salt) 126 Mes07” = (3H, 5), 2.93 (3H, §), 3.29 (3H, 5), 4.32

(2H; s), 6.88 (1H, d), 7.09 (2H, d), 7.38
(2H, d), 7.47 (1H, dd), 7.59 (1H, d); MS"

1 ~ miz (ES*) 367 (MH".
130 Example T |48Me | 5,(CDCly, 300MHzZ) 2.45 (3H, 5), 2.48
123 o (3H, s), 2.99 (3H, 5), 3.69 (2H, m), 3.82

(4H, m), 6.81 (1H, d), 6.94 (2H, d), 7.20
(iH, dd), 7.28 (2H, d), 744(1H d); MS
miz (TS*) 397 (MH?).




SH (HVBO De, 400MHz) 2.39 (3H, s), 2.47 (3H, s), 2.93 (31- %] 3. 58 (2H
s): 6.82 (3H, n), 7.02 (1 H dd),-7.21 (2H, d), 7.35 (%%PP@ITG

(TS+) 339 (MN. EXAMPLE 126 5 N 3 Aminoneth | 4- nmeth Isulfan ! heno hen
N met h | met hanesul f onam de Lithium al um nium hydride (1 Msoin in TH =, 15
m., 15 rrrml) was added to a solution of the nitrite of preparation 65
(2.75 g, 7. in THE (50 nmL) under o N2 apd the nixture was heated at
reflux for Z%W;g%ter cooling to roomtenperature the FeHBYYEna

quenched by the cautious addition of sodgygm hydroxide (2M 3 ni). After
stirring for 10 nmin the reaction m xture was drled (NgSO4) filtered and
concentrated B0 shfal FSTREE Ty %u. -et—y—d 'tgt—c o+t
chromat ogr aphy [ Si Q2; fl 1p% 880 amtori a i n .net hanol 4:6] to gl vgd the 5
product -as anjoi l (753 ng, 2B% . A ganple was taken up in DCI\/Iand corjverted
to the HCl salt3by tHE&ExadpelsT | onwor 1 3id SR Tasp C je—gol vent
and 29 Septenper 2004 19O gl/ 7268 P(Eﬂgm%[bl'. t {Jl0 dave an
of f-white foam 8H(DYSO DG, #00MHz) |2.44 .( 16
(3H, s), 4.04{(2H, q)f, .6.74 {1H, d)) 7.04 0 (1
H s), 8.30 (BH_br):| M5 m z{ (ES+) 353 (M | meth |
-4- 3-nietho -4 meth Isulfan | keno hen T . Met hanesur fomanr de- icedur e
for exanple 12&- @E reEeat ed using the product of preparation o 63 to
provi de the ti 8H (CDCl 9, 400M—Iz) 2. 33 (3H s), 2.94 (3H, s),

3.78 (3H, s), ¢ . ; fe32-7.18 (2H,
m, 7.33 (1 H. s r F=meth | sulfan |
heno hen net hated ' gufoperaideli N Formc aC|d (55 .L,1.46 mmol) was
added to a sol utlon of pent af lgwor ophenol (240 ny, 30 mmol) in ether (5
m.) at OC followed by dicycl exy,lm,car bodi i m de

unso,/“\(r.  BaBH{OAc), GHO msaz,&gl

e

Formaldehyde (37% aq soln, 600 pl, 7.39 mmol) was added to a solution of the
amine of Example 123 (450 mg, 1.18 rtlmo!) in DCM (15 mL) and 'I.'HF (5 mL)
and the mixture was stirred for 15 min before sodium triacetoxyborohydride (1.0
g, 4.72 mmol) was added portionwise over 15 min. The mixture was stirred for 18

0 hbefore being poured into aqueous potassium carbonate {10%; 50 mL) and
extracted with.-DCM (2x39 ml.). The organic layer was dried (MgSO,) and
evéporated, and the residue was purified by column chromatography [SiOz:.
DCM/MeOH/880 NHj (90:9:1)] to give the product as an oil. This was taken up in
DCM and converted to the hydrochloride salt by the addition of 1M ethereal .

§ hydrochloric acid. Removal of thé_solvetlt and drying in vacuo gave an off-white -
foam'(362 mg, 69%); 8, (CDCl,, 400MHz) 2.50 (3H, s), 2.86 (6H, d), 3.12 (3H, s),
3.70 (2H, m); 3.84 (2H, m), 4.31 (2H, d), 6.82 (1H, d), 6.96 (2H, d}, 7.30 t2H, d),
7.41 (1H, dd), 8.18 (1H, d), 12.5 {1H, br); MS m/z (ES") 411 (MH").

‘0 EXAMPLE 133-136 °
The examples below were prepared from the requisite primary amine by the
method described in Example 132. '



(270 mg, 1.31 mmol ). The m xture was stirred at 0OC for 15 m n-and at roomO
tenperature for 2 h before being filtered, the residue B@é%efﬂ}a%rr?&@Mth
ether. The ethereal solution of pentafluorophenyl formate was added to a
suspension of the am ne from Exanple 125 (221 ng, 0.65 mmol) in DCM (7 nl)
and the mxture was stirred at roomtenperature for 18 h before being
diluted wt 40 m -) and washed with sat. aq NaH The
organic Iayg?(@\%qs 8fj?rl ed 5 and evaporated to give a cruc(j;g"f %%%de whi ch
was used wi thout further purification. dhe crude formanide (0.65 mml) was
taken up in dry THE (10 nmlL), 29 September 2004 WO 01/ 72687 PCT/ 1B01/ 00428
89 borane-tetrahydrofuran conplex (1M soliin THF, 2 nL, 2 nmol) was added
and the mxture was heated at-refl uxss .5 h. After cooling to room
tenperature hydrochloric acid (6M 5 was added and the m xture was
stirred for 15 -mn before being neutralisgd with satuarated agueous sodi um
bi carbonate solution 5 (50 nL). The aqueo m xture was extracted with DCM
(2x30 ni-) and the organl c extracts wer e drm&.d (MgSO™4) and evapor-at ed.
Purification ¢ € by—gotupr_ghrorat-ography—LSO2;,  Et OAc/ MeOH1880
NH3 (95:5:0.5 F’r‘l%d?%aﬂa{gag:g pol rity. ftR 93 9: 1)] gave Eﬁue pr oduct a% a

col ourl ess 0i [FzaHis N T ~ 20 ""“"M* edto-the
hydr ochl ori de g% t bfﬁ"g addi ti o\ofig&f’ g‘? U) 3@%
Removal of the sol veht  and df yi ng injvacuo V' ué 3(>18 ny,
869 : 8H (CD3(D, 300MHz) 2.4 (3H, s), 2.7[ 3, -~ 4. 28
(2H, s), 6.87{(1 H ¢), 7.06y(2H, d)| 7.25 1’ 7.49

St} Q);
(1 H d); M @(tbwmﬁ 4&, .,.*.. 1 vere
prepared fromthe requsite primar am;ggsgcr Htcﬂ
A

descri bed for |Exanpl ¢ 128. Ekanpl eStparting § 'Had)'\;ize 1l-l ) '
( HCl Exanpl e4- SMeSH( €P3CD, 30fiMHz) 2. B8 (3H (181)d), 245 BHS8)| 134l ﬁl\@'@ (3H,
S), 2.93 (3H,{s), 3.29 (3H, §), 4.32 (1H, s), 10.25 (1H, brs) -
o [185. {Example [-CI - [48Me |&,(CDC, 400MHz) 2.4 (3H, 5), 2.6
192 . -1 (6H, s), 4.27 (2H, ), 6.79 (1H, d), 6.94

(2H, d), 7.27 (2H, d), 7.31 (1H, dd), 7.80
(1H, d); MS m/z (TS) 308. 310 (MH"). -

136 Example Ee 4-ShMe | 8,(CDCI,, 400MHZ) 2.50 (3H, ), 2.82
Hol | 126 ussor ™| (6H, d), 3.01 (3H, 5), 3.38 (3H, 5), 4.30
salt) ) ) 1 (2H, d), 6.81 {1H, d), 6.95 (2H, d), 7.30-
: ’ (2H, d}, 7.44 (1H, d), 8.21 (1H, s), 12.92 .
- | (1H, br); MS m/z {TS*) 381 (MH").
" EXAMPLE 137 _ _
N-{3-I(Dimethylamino)methyl}-4-{4-(methylsulfanyl)phenoxylphenyl)-2-

5 methoxvetha__q_esuiforiamm_g

. The aniline of Example 109 (350 mg,.1 08 mmol) was dissolved in DCM (10'mL)
and treated with 4 4-d|methylam|nopyndine (1 32 mg, 1.08 mmol), triethylamine
(0.68 mL, 4.88 mmol) and 2-(methoxy)ethy!sutfonyl chicride [prepared accordmg

0 to EP 0446845]. The reaction mixture was stired at room-temperature overnight.
The mixture was evaporated to remove volatiles and the residue treated with
sodium hydroxide (2M; 5'mL) and dioxan (5 mL). The mixture was stirred for3
hours and then evapoarated once more to remove most of the dioxan. The



2H ), 6.88 (1H d), 7.09 (2H d), 7.38 (21-1, d), 7.47 (1H dd) 7.59
ElH, d): M5 mz (ES) 367 (MH). 130Exanpl e4- SMe8H ( Cid Sepieipb 42. 45
(3H, s), 2.48 123(3H, s), 2.99 (3H, s) 3.69 (2H, n), 3.82 (4H, m, 6.81 (1
H d), 6.94 (2H, d), 7.20 (1 H dd), 7.28 (2H, d), 7.44 (11-1, d); MS niz
(TS) 397 (M-il. 29 Septenber 2004 WO 01/72687 90 PCTI | BOI / 00428

Exanpl eSt art ynData Material 131Exanpl e3- Owve, SF 400M Hz)
2.39 (3H, s)wag@ﬁzm SMe(3H, s), 3.99 (3H s) 3. 83 %M@SA 29 (214,

s), 6.65 (1H, dd), 6.77 (1H, d), 691(19%—1 7.19 (1 H d),. 7.25 (1 H
dd), 7.47 (1IN, d): MB mz (TS) 400" (MNH43) EXAMPLE 132 N Dinieth I anina

TN one) oo 40 iin dfioRe R R mTFANARES | Pre C°

added to a sol gembinedéxtrdeés driedi(MgSO,)Endeyhpora2d. Thb@sitge wgs ﬂ:Bnﬂﬂgtﬂfy) in DCM

Sodi um t 11 acet B ahetBRah Ror Db ied/Stent 15 650l Graon B8R onvi e over

15 min. The mbxompmnaawhshmgsmnateuamemtdtsﬂf 0T rﬁgh%)ngcpswtr clr?cog ﬁueous
e

b tan ¢ 1 ayBr S0 2 ot Soh e Bl b s H. Dk 74 £ Qb

purified by co{aHm), @B&Jﬁﬂt apraphaHdi 25 (1@@&5 Pﬁﬁﬁﬁ% g (ﬁﬁod)-gmé)l to

th duct as_.an oi This was taken
give the pro ”?n/z(Es+)411(MH*) _

EXAMPLE 138 - - .
0 N-{3{(Dimethylamino)methyll-4-{4-(methylsulfanyphencxylphenyl}-

ethanesulfonamide

W /\s,m . /\03. m
P 00
- o 0

The title compound was prepared from the aniline of Example 109 according to
the general procedure described in example 114, using ethanesulfonyl chioride in
5 place of memanesuifonyl chloride. HCI salt:is,; (d;-DMSO, 300 MHzZ) 1.20 (3H, 1),
2.47 (3H, s), 2.75 (6H, s), 4.30 (1H, brs), 6.85 (1H, d), 7.06 (2H, d), 7.22 (1H, df),
7.37 (2H, d), 7.53 (1H, m), 9.84 (1H,’s), 10.50 (1H, brs); MS m/z (ES;) 381 (MH")

EXAMPLE 139 .
0 N43](Dimethylamino)methvil-4T4-(methyisulfan henoxylphenyil-2-
propanesulfonamide - '

“orT e Hoor

The compbuhd was prepared from the aniline of Example 109 according to the
general procedure described in example 114, using 2-propyisulfonyl chloride in
5 place of methanesulfonyi chlaride. HCI salt: 8, (d-DMSO, 400 MHz) 1.23 (6H, d),



DCM and converted to the hydrochloride salt by the addition of 1M ethereal
5 hydrochl oric acid. Renoval of the solvent and drying $hSeRigmRe#Ré an
off-white foam (362 ng, 69%; SH(CDCl 3r 400MHz) 2.50 (3H, s), 2.86 (6H,
d, 3.12 (3H, s), 3.70 (2H, m, 3.84 (2H, m, 4.31 (2H, d), 6.82 (1H, d),
6.96 (2H, d), 7.30 (2H, d), 7.41 (1 H dd), 8.18 (1 H d), 12.6 (1 H, br);
MS nmlz ( ES+) 6311,7%#—0) .0 EXAMPLE 133-136 The exanpl es_bel ow were prepared
fromthe requisite primary am ne by the nethod descri b]éq@ﬂlgggnpl e 132.
29 Septenber 2004 wo 01/72687 91 PCT/1B0]100428 Exanpl eStarlingRs(R3)"data
- Material 133Exanpl e eso, HN. 3- Owe, SH ( OD; 400MHz) 2.39 (3H, s), 2.92

1274- SMe(6H;, s 4 (3H.s 1H, dd

6. 77 (1H( d), 24533 )(k?l?ﬁ)(eﬂ f’)% 1% )d%zsé"&é) %ﬁrﬁﬁd@)%ﬁﬂ ‘TH )
mz (TS 397 (I\/HZEC{ZIExdd)pT 58{1EF3),I9C83 @8l &), 1680 (m IBP@OASZ};QQ (E@gbgg lﬁﬁ*)
1244SMe(3H, s), 2.76.(6H ~d), 3.05 (3H, s), 4.28 (2H, (( d),
722(1Hd)731(1Hd)745(1Hs)759(1Hd)988(1Hs),
10.25 (1 H, brmmme Cl 4- SMESH (CDCI 3i 400MHz) 2.49 (3H, s), 2.81
192. -(6H, s), 24 6.79 (1. H d), 694(2H d) 7.27 (2H, d),
7.31 (1H, da); 3 igettiviey iro [4-4rapthvisy henmephenyl

136Exanpl eme4- 8MaRyo &@@gnggum,ggmé) 2.50 (3H s) 2.82 (HA 126e~gso; N~(6H,
d), 3.01 (3H, séﬁ)m”m—ﬁ‘, 30 salt)(2H, d), 6.81 (1H, d), 6.95 (2H,
d), 7.30- (2H, d), 7.44 (Lyd_.d), 8.21 (1 ,-§£le 92. _

o§° [

The aniline from examp_le 109 (300 mg, 0.9 mmol) was dissolved in DCM (10 mL)
and treated with triﬂuéromethanesuifonic anhydride (169 pL, 1.02 mmol) at 0 °C.

0 The mixture was stirred at this temper_atﬁre for 3 hours and then the solvents
removed by evaporation. The residue was purified by flash chromatography
[SI0,; DCM/ MeOH (100:0 —> 90:10)] to afford a yellow solid. Trituration with
DCM afforded the title compound as a white solid (80 mg, 21%); Free base: §,
(de-DMSO; 400 MHz) 2.40 (3H, s), 2.70 (6H, s), 4.10 (2H, s), 6.67 (1H, d), 6.89

5 (2H,d), 7.00 (1H, dd) 7.08 (1H, s), 7.24 (2H, d), 9.33 (1H, brs); MS m/z (Tsh)

421 (MH*)
EXAMPLE 141 . .
- N.N-Dimethyi-N-{5-{methylsulfany))-2-44-({triflucrometho henoxylben 'l"amine
- N ) . \N/ \H/
. | NeSMaPdPPh,
DMS0, 100°C . é
0 ' ke o ocr,

A solution of the bromide compound of Example 7 (1.6 g, 4.1 mmol) and

. palladium tetrakis(triphenylphosphine) (237 mg, 0.21 mmol) i DMSO {40 mL)
was stirred at 100°C under nitrogen for 80 min. Sodium thiomethoxide (575 mg, |
8.2 mmol) was added in one portion and the reaction was stirred at 100°C for 64

5 h. After cooling to room temperature the reaction mixture was poured into water



(1 H br); Msnz (TS ) 381 (M—l*) EXAMPLE 137

N43-j (Di met hyl ami no) met hyl | -4-1"' 4- (methvl sul fan | phend®S§ReBRE 2204, 5

met hoxyet hanesul f onam de The anl | ine of Exanple 109 (350 ng, 1.08 mmwl) was
di ssolved in DCM (10'nL) and treated with 4, 4-di et hyl am nopyridi ne (132
ng, 1.08 mml) triethylarn'ne (0.68 nL, 4.86 mmol) and

2- (et hoxy) fonyl chl ori de [prepar ed according 0 to EP 04468451. The
reaction m x ure Was stirred at roomtenperature overni §ATBVAHE i xture
was evaporated to renove volatiles and t residue treated with sodium
hydr oxi de (2M 5nlL) and dioxan (5 nmL). T m'xture was stirred for 3 hours

Sept enber 2004 T SHISE IR B eI e Fombity T RERAR 51  act e
Wi g h di chl 0{ ogstnne\mg$a4)>ana@omen)ramm vdveo. mﬂa@éﬂwﬁgmﬂt@a@yqﬁaﬂed (S wgog,ozt)
Ao Ve h 65 et BB BCRY M a8 Yo, (47220 500 ST The vt

i sol ated as t hdracnsvedre cénﬁﬁlnéajan&%punﬂé@'bgaﬂ‘sﬁ chr@HafogFE;ﬁP Sio MHz) 2.44

3H, 2, 2B 1), 4,38 (2H,
(s) 2) 85 ( Fga@%‘é@?"%gwﬂ ﬂ?mo'?aé%ﬁ‘tﬂm(to alg theﬂesl.teq gtgiﬁdmr;omppune (1( H,

0,5 1 (R NIl ComU ol 45 SATTHe) SRR et

compound was preipdikd %@Hﬂﬂh@‘é’nﬁmbﬁém@fm&ﬂﬁ’w&mg)accor ding to. the

general procedure described in exanple 114, using ethanesul fonyl chloride
in 5 place of nethanesul fonyl- chl ori de. HCI salt:1l H (d6-DVSO, 300 MHz)
1.20 (3H, t); EXAMPLES142144 2 75 (6H, s), 4.30 (1 H, brs), 685(1H d)

ZOOSO( (2T Hd)obrg‘)ha%?éc]n nﬁde%éﬁ "3@%%1 \@&{Bﬁ%&(’ié@défﬂ[‘nﬂg éondrhons{ | s).

provzde a senes of sulf‘des from the reqwsate bromlde or jodide. Data for these
compounds are complled below.

Me\N,Me
"X

9

Example | Staring | R | R | R | °HNMR Data .

Material | .
142 Example {H | -SMe [-OCF; | &, (CDCls, 400 MHz) 2.23 (€H, s),
8 ] ] 2.42 (3H, s), 3.39 (2H, s), 6.79 (1H,

s), 6.90 (2H; d), 7.05 (2H, d), 7.15
- : (2, d), 7.39 (1H, d); 358 (MH")
143 Example | MeS- | H -CF; | 8,(CDC),, 400MHz) 2.06 (6H, s),
18 ' - | 250 (3H, s), 3.36 (2H, 5), 6.90 (1H,
d), 6.93 (2H, d), 7.17 (1H, d), 7.44
(1H, s), 7.53 (2H, d); MS m/z (ES")

_ 342 (MHY).
144 Example | H EtS- | -CF; 1 84(CDCls, 400MHz) 1.29 (3H, 1), 2.22

12 , (6H, s), 2.89 (2H, g), 3.33 (2H, 5),
. 6.90.(1H, s), 6.95 (2H, d), 7.14 (1H,
| ). 741 (1H, d), 7.56 (2H, d); MS
m/z (TS*) 356 (MH"). .




O MJ Dineth lamno neth i -4- 4- neth Isuifan keno hen 1

propanesul fonam de Et,N. DCM The conpound was prepared5*$%ﬂ?mh%1§Wﬂl|ne of
Exanpl e 109 accordi ng to the general procedure described in exanple 114,
usi ng 2-propyl sulfonyl chloride in :5 place of nethanesul fonyl chloride.

HCl salt: 6H (d6-DVBO, 400 MHz) 1.23 (6H, d). 29 Septenber 2004 wo 01/ 72687
93 PCT/ 1 B011 45 (3H, s), 2.73 (6H, d), 3.33 (1 H (2H, d),
6.87 (1 H, d‘jﬂg%%%gﬁ(lH d), 7.22 (1 H dd), 7.54 (1 ﬁc%°"é‘5.g“83(1 H,
s), 10230 (1-H brs); MSmz (ES4) 395 (hkf ) EXAMPLE 140. 5 .. 3- Dineth

lamna neth | -4- neth Isulfan I hens hen (trifluoro)nethanesul fonam de
{CFA El, N DCexhMPiaEs k492646 f rom exanpl e 109 (300 ng, 0:9 mmol) was
di ssolved in DCM (.10 and treated W|th trlfl uoromet hanesul f oni ¢

anhydri de (169 AN-Dimgthyii Isulfonyl itio henoiylbentyBaminki s
tenperature for(E,ga,}_;%gqgﬂad?,g then the sol vents rermved by evaporati-on. The
resi due was purifie y ash chr omat ography [SI 2; DCM MeOH (100:0 -).
90: 10)] to aff oNeN-g pihilsulfinyl-2+#4a( ‘ o deiphniife title

conmpound as 1 d (80 ny, 21 9 ; Free base ,, (de -DVBO, 400 MHz)
52 l 9 )
2.40 (3H, s), ), 4.10 (2H, s), 6.67 (12 H d), 6.89 5 (2H, d),

7.00 (1 H dd), 7.09 (1 H\ﬂs) 7.24 (2H d), 9\,38(1 Hgbrs),) MS iz (TS+)

421 (M H+). . . EXAW " N N-Dineth A 2-.4-
m ne 1laSMc.- Pd(
oxee®, FOH

trifluoronetho heno ben

Oxone® (1.54 g, 2.50 mmol) was added to a solution.of the eompound of
Example 141 (900 mg, 2.52 mmol) in THF (4 mL), isapropyl alcohol (20 mi) and
water (2 mL) at 0°C. The mixture was stirred at 0-5°C for 15 min then allowed to
¢ warm to room temperature over 25 min before being quenched with sodiu.m
hydroxide (2M). The aquebUs mixture was exfracted with ethyl acetate (3 times)
and the combined organic extracts were dried (MgSO,) and concentrated in
vacuo. The residue was purified by flash chromatography [SiO,; DCM/methanol/
880 ammonia (97:3:0.5 — 93:7:1)]to give two major products. Fractions
5 containing the higher running product were combined and repuriﬁed by flash
chromatography [SiO,; ethyl acetate/methanol/ 880 ammonia (96 4:0.4)] to give
the sulfone of Example 145 (473 mg, 48%) as a colourless SOlld Oy (CDCIa, 400
- MHz) 2.30 (6H, s}, 3.07 (3H, s), 3.58 (2H, s), 6.92 (1H, d), 7.02 (2H, m), 7.25
(2H, m), 7.78 (1H, dd), 8.12-(1H, d): MS m/z (TS") 390 (MH").
‘0 Fractions containing the lower running product were combined and repurified by
' flash chromatography [SiO,; EtOAc/ MeOH/ 880 NH; (95:5:0.5)] to give the
sulfoxide of Example 146 (64 mg, 7%) as a colourless ofl; 5, (CDCl, 400 MHz)
2.29 (6H, s), 2.76 (3H, s), 3.56 (2H, ), 6.99 (3H m), 7.20 (2H, m), 7.57 (1H dd)},
7.78 (1H, d); MS m/z (TS") 374 (MH").

_ EXAMPLES 147-148 .
The reaction of Examples 145 and 146 was repeated to provide the sulfoxides of
Examples 147 and 148 from the corresponding sulfides.



A solution of the brom de conpound of Exanple 7 (1.6 g, 4.1 mml% and

pal | adi um t et raki s(tri phenyl phosphi ne) (237 ng, 0.21 meA SR Of40 ni)
was stirred at 100C under nitrogen for 90 m n: Sodi umthi omet hoxi de (575
ng, 8.2 mmol) was added in one portion and the reaction was stirred at
100C for 64 5 h. After cooling to roomtenperature the reaction m xture was
poured into w@hphes?d Septenber 2004 WO 01/72687 PCT/113Lnhad 8 34 . and
extracted with ethyl acetate (4 tines)..The conbined organic extracts were
dried (MgS™), and concentrated in vacuogg The residue was purified by flash

chromat ography [Si Q2;' DCM MOH 880 NH3 (97:3:0.5 -a 93 7:1)].

fractions were conbined and repurified b

5 acet at e/ net hanol / 880 anmoni a (96: 4:.

conpound 63% ; SH (CDd 3, 40%3
€ 7.14 (3H m,

EXAMPLES 142-144 0 The reaction de

(2H, s),
(MH) -

repeat ed under si.mlar conditions to

(930 ny,
(3H. m,

requi site brom de or

prov

i odi de. Datd for thes

7.12%(1 H s);

sh chromat ogr aphy [Si O2

The rel evant

; et hyl

to give the desired sulfide

2. 24( 6H, 2.49 (3H,

s),

| bed in Exanpl e 141 was
e a series of sulfides f

s),
M5 ink (TS+) 358

3.39

romthe

conmpounds are conpil ed bel ow.
Exanpl eStarti ngRSR4AR3' H NVR Dat a -Materi al '142Exanpl eH SMe- OCF3SH ( CDA 3,

400 MHz) 2. 23 Ebi—sim82-d23H s} 3.30:(2H s) 679 (1 H s). 6.90
(2K ), EEPIG ,S;ﬁ’.'fg (PN D R7ISE (11, o); 38ea (M) ].
143Exanpl eMeS{HH-CF38HECECE3}—400MHz) 2106 (BH._s) 182 50 (3H s) 3. 36
(2H s), UH ramsleopSOHg TH) | §CF (SRQQ%ZQOM??M&% (Bt 9,285 | 7.53
(2H, d): 7 (ES ) "“84a2 (W) . 144 Bianpl efrﬁﬂts%l-} 73 %E_%%Il_gg',"-)d}!()a%h/fiz)l. 29
3H, t), 2.22{'12(6H|s), 2.B9 (2H] q), |3.33) (H41H. 7.57-7.60(3H, m), 7.
( ) R E ( s) ( D |3 &?ﬁn m/z (TS") 358 (MH").
148 _Exampie H -SOEt | CF; | §,(CDCl;, 400MHz) 1.16-1.20 {3H,
144 - | m), 2.25 (6H, 5), 2.63 (1H, dq), 2.87
(1H, dq), 3.43-3.49 (2H, m), 6.98 (2H,
d), 7.23 (1H, 5), 7.38 (1H, d), 7.57
(2H, d), 7.68 (1H, d); MS m/z (TS
372 (MHY).
EXAMPLE 149

henoxylbenzyDamine

5 N.N—Dimethvl—N—M-(meth'vlsullﬁn 1)-2-{4-{trifluorometho
-~ - ., P
\/& BT .«d -
. éj ‘*i _
. CFy - é,

Hydragen peroxide (30%, 76 pL, 0.67 tjnmci) was added dropwise fo a soluﬁon of
the sifide compound of Example 142 (240 mg, 0.67 mmol) in TFA (2 mL) at 0°C
under nitrogen. After stirring at 0°C for 30 min the reaction mixture was diluted

0 with water and carefully basified with sodium hydroxide pellets. The mixture was:,
extracted with ethyl acetate and the organic extract was washed with b'rine, dried
{MgSO0,) and concentrated in vacuo. The residue was purified by flash
chromatography {SiO,; DCM/ MeOH/ 880 NH, (97:2.5:0.5 —» 95:5:0.5)] fo give
the desired sulfoxide compound (142 mg, 57%) as a colourless oil; 5, (CDCH,,

§ 400 MHz) 2.27 (6H, s), 2.70 (3H, s).. 3.50 (2H, s), 6.95 (2H, d), 7.19 (2H ,d), 7.21

~ (1H, s), 7.37 (1H, d), 7.67 (1H, d); MS m/z (TS") 374 (MH").



6.90. (1 H s), 6.95 (2H, d), 7.14 (1 H d), 7.41 (1 H, % 56 (2H, d);
MB nfz (TS-) 356 (MH+). . 5 29 Septenber 2004 WO 01/ 7267SeErtanbed0d042S 95
EXAMPLES 145-146 N N Dineth -N 5- nmeth Isulfon -2- 4- trifluoronetho hero
bent amne Examle 145) and N Ndinmeth I-N 5- neth Isulfinl -2- 4
trifluorometho heno ben amne f anple 146) Oxone(r) (1.54 g, 2.50 mmol)
was added toga ﬁ.&%d,}tlon of the conpound of Exanple 141 900 ng’é 2: 52 mmol)
in THE (4 nL I sopropyl al cohol (20 nL) and water (2 ABEYO0 The
mxture was stirred at 0-5C for 15 nin tggn allowed to o warmto room
tenperature over (25 nmin before bei ng quenched with sodi um hydroxide (2M.
The aqueous mmmﬁ(ﬁxtract ed with ethyl acetate (3 tinmes) and the
conbi ned organic extracts ver e dri ed SO4 and concentrat ed in vacuo.
The residue wadlMbimethyN+id (methyls ibAdd-Grffugrame
amonia (97:3:0.5 -+ 93: 7: ,’L)] to gl\Ne two maj or prggycts Fractlons 5
containing the hlgher runni ng progudt were conbj nedf and repurified by flash

chrorratography [ Si O2; ethyl ace Tamonia (96:4:0.4)] to

give the sulfone of Exanple 125 Y4R3 Mo, B%\a colourl ess solid; 5.
(CDCl 3i 400 WMHz)- 2.30 (6H, s), 3.7 (2H, s), 6.92 (1 H,
d, 7.02 (2H, m; 7.25 (2H m, 7.%86 (1 H dd), 8. - (1 H d);- MBmz
(TS+)" 390 (MH). :0 Fractions cont 1‘-Fn| ng. t he | owereeg, unni ng product wer e

conbined_anc 1 Shfighhdlbe SOl BRI sl PRl G001
c;)I ogrggsg &i | bfﬁd@ﬁ@@b&mpé@{ﬂdﬂﬁ(}imp%m 2%95071 %ngzg uﬁ?l’h(z)nL)at 56 (2H
s .

7. 20 d
(TS+) 374 (M—I})O ‘g@%&%ﬁﬁeﬁw P elirihis ol p et $Q)W"b€|‘“d|§$2%'ﬁﬁ?'@eer§ﬁ!5°— a0 146 s
repeat ed to.prenn deurties pattioh @Kh@@géﬁfperoxrde (80 mL, 0:71 mmol) was added-and

the mixture was stirred at room temperature for another 6 hrs. The reaction
_ mixture was diluted with aqueous sodium hydroxlde (1M) and carefully basified
0 further with sodium hydroxide pellets. The mixture was extracted with ethyl
~ acetate and the organic extract was washed with bnne, dried (MgSO,) and .
concentrated in vacuo, The residue was purified by flash chromatography [SiO,;
DCM/ MeQH! 880-NH3 (99:1:0.5 » é8:2:0.5) to give the desired sulfone
~ compound (183 mg, 67%) as a colourless oif; §, (CDCl, 400 MHz) 2.30-(6H, s),
5 3.00(3H, s), 3.85 (2H, s), 6.97 (2H d), 7.20 (2H, d), 7.42 (1H, s), 7.70 (1H, s),
7.78 (1H, d) 390 (MH'").

) EXAMPLE 151
Methyl 3-[(d|methylammo)methyl]-4—[4-(tnﬂuoromethvl)Dhenoxv]benzoate

~ T o ~

o
WaOH, PAEPR),, ELN
e e e e R
€O {100ps0), 100%C

The iodide compound of Example 18 (2.0 g, 4.75 mmol) was dissolved in
methanof (30 mL} and treated with triethylamine {0.98 mi., 7.04 mmol) and
paltadium tetrakis(tﬁphenylphos_phine) (0.28 g, 0.25 mmol). The reaction mixture



Exanpl es 147 and- 148 fromthe correspondi ng sul fides. 29 Septenber 2004 WO
01/ 72687 96 PCT/IB01/00428 M , N e Exanpl eStarting R5RA:PaREMREE 2004
147Exanpl e- SOVBHCF3 - SH(CDCl 3, 400MHz) 2.25 (6H, s), 2.75 143(3H s);
3.49 (2H, s), 7.01 (2H, d), 7.06 (1H, d), 7.57-7.60 (3H m, 7.80 (1H s);
MS rnfi (TS4) 358 (MH ). 148Exanpl eH SOEt CF38H(CDA 3r 400MHz) 1 16- 1. 20
(3H 144n) , H s), 2.63 (1 H dq), 2.87 (9 H dq), 3.43.3.49 (2H,

. 6.98 (2%?%0@”@ 23 (1H, s), 7.38 (1H d), 7.57 (2H, 2"&3 MBI (1177 )
|vs nfz (TS+) 372 (MH4). EXAMPLE 149 5 NN:Dineth | -N 4 nmeth Isulfin 12 4-
tdf | uoronet ho hens benz am ne H2OZ FA Hydrogen peroxide (30% 76 p.L, 0.67

142 1 240 g, 0 5 PR Rac by apiete it cibgn ifioRie 1R M3 oo ng
at 0C for 30 ni"@ Withetimagohita® mihe prassureass relebsedenhd the tdactian mixiurad

o oty - acorlfhdd o380 RN Coberaliier fe Fidie RAS AL ME BIRT aal | Or' eg

g wgg;% Oan ﬁonmammwmlem acafatento pidvide;, eftérdingnyvaith MaSOl, iaad et d‘réﬁ%:ﬁ{lo Ve
Chr ot 091 261 o S iR oo Bt S ooaradi 15 HEDRL BN < cda's

52ﬁ03 NH%) 2% 271G OH —SB%)?n BeM| gate tgé des;{reggesfe?%orﬁpoﬁd asQangtﬁ'aﬁ TS 372- 19
E,VHJ,)) (eb'y; 8doy; & EhC1 abbMAly 257 @1, S a0 Gl o) BeT (3H 5), 6.83
(1H, ), 7.03 (2H, d), 7.60 (2H, ), 7.98 (1H, dd), 8.10 (1H, d); MS miz (TS") 354

(MH').

EXAMPLE 152
Meth | 3-J{dimethylamino meth -4.[4- meth IsulfanyDphenoxylbenzoate

Bhaves
e

The reaction of example 151 was repeated in a similar fashion with the bromide

5 of Example 9 to provide the title ester. Free base: &, (CDCI,, 400MHz) 2.47 (9H,
s), 3.78 (24, s), 3.87 (3H, s), 6.80 (1H, d), 8.95 (2H, d), 7.26 (2H, d), 7.88 (1H, d),
8.7 (1H, d); MS m/z (TS") 354 (MH").

EXAMPLE 153 _
‘0 - Methyl 3-[(methvlamiho)methvﬂ-d-—!‘i-(methvlsuIfang!]phenogﬂbenzoate

e
3

I

" The title ester was prepared from the brornide qf example 23 using the procedure
described for example 151; 8, (CDCl;, 400MHz) 2.46 (3H, s), 2.49 (3H, s), 3.86
. (2H, s), 3.89 (3H, s), 6.79 (1H, d), 6.95 (2H, d), 7.29 (2H, d), 7.86 (1H, dd), 8.07
5 (1H, d); MS m/z (TS") 318 (MH"). -



29 Septenber 2004 WO 01/ 72687 PCTI I BO /00428 97 EXAMPLE 150 N N-Di neth
i-1V 4-nmeth Isutfon ! -2- 4- trifluoronetho keno bent aff AeptetnbepZN047FA
Hydr ogen peroxide (30% 160 L, 1.41 mmol) was added dropwi se to a sol ution
5 of the sulfide conpound of Exanple 142 (252 ng, 0.71 nmmol) in TFA (2 nllL)
at OC under nitrogen. After stirring at OC for 60 mn and roomterrperature
for 30 m n @ er portion of hydrogen peroxide (80 nL nmol ) was
added -and t%t’wr%&xture was stirred at roomtenperaturer?’gpoﬂ?%%sher 6 hrs.
The reaction mxture was diluted w th a#fueous sodi um hydroxide (1 M and
carefully based O further with sodi um hydroxi de pellets. The m xture was
extracted with ethyl acetate and the organic extract was washed with
brine, dried (MiRbleayad concentrated in vacua. The residue was purified
by flash chrorrato_rapn (S|O2 DCI\/I I\/bO—II 880 NH3 (99:1:0.5 --- 98:2:0.5)
to give the desxiiidl ggine yils - SBeting yvipieenyimethaaoll ess oil; SH
(CDCI 3i 400 MHz) 2. 30. (6H, s), 5 3 00 (3H s), 55. (2H, s), 6.97 (2H, d),
7.20 (2H, d), 7.42 (I H s), i 70,(1 H s), 7. 7@@ d) 390 (MHA4).

EXAMPLE 151 Met hyl 3- di et Bl no neth | -4- A fluoronmeth ! heno

| jenzoate .0 The iodi de conpou of Exawpke 13 (2 4.75 mmo!) was
dissolved in nmethanol (30 nL) a treated. with trie | am ne (0.98 i,
7.04 mol) and !5 palladiumtetr s(tri phenyl phosphiie) (0.28 g, 0.25
mmol ). The reaction mxture 29 Septenber 2004 WO 01/ 72687 PCT/1BO /00428 98
was pl aced ginder an at nosphere of carbon nonoxi de (100 psi) and heated to

80 . iy .. '
A solution of lithium aluminium hydride in THF (1M, 7 mi, 7 mmol) was added

~dropwise to a stirring solution of the ester compound of Exampie 151 (166 g,4.7
mmof) in THF (25 mL} at room temperature under nitrogen. The mixture was
stirred for 3 h before being diluted witﬁl ether (100 ml.) and quenched by the

> cautious addition of sodium hydroxide (2M) (approximately 1 mL). The mixture
was stirred for 10 min before being dried (MgS0,), filtered and concentrated in
vacuo. Purification of the residue by flash chromatography {SiO,; [(MeOH/ 880
NH,) 9:1] in DCM (2% — 4%)] gave the _desired alcohol compound (0.7 g, 48%);
Example 80: ,(CDCI,, 400MHz) 2.13 (6H, s), 3.39 (2H, s), 4.70 (2H, s), 6.93-

3 6.98 (3H, m), 7.30 (1H, d), 7.52-7.56 (3H, m); MS m/z (TS*) 326 (MH™*).

EXAMPLE 155

3-I(Dimethylamino)methylil-4-{4-(methylsulfany! heno henvlimethanol

| The reaction of example 154 was repeated using the ester compound of
>  Example 152 to produce the title alcohol.

N

Free base: 8, (CDCl;, 400 MHz) 2.06 (6H, s), 2.43 (3H, s), 4.30 (2H, d), 4.47 (2H,
s), 6.80 (1H, d), 7.03 (2H, d), 7.31 (2H, d), 7.34 (1H, m), 7.60 (1H, d); MS m/z
(ES+) 304 (MH")



Cwith stirring. After 6 h the pressure was rel eased and the reaction
mxture - allowed to cool to roomtenperature. The mi xt#F eeRigdbar 2R%ed with
brine and extracted with ethyl acetate to provide, after drying with MySGCa
and evaporation, 5 an orange solid. Purifcation by flash chromatography
[SIiO~;" McOH1880 NH3;- (10:1) (1 a 3% in DCM gave the desired. ester
conpound as ge oil (1.66 g; 99%: 8H (CDCl 3, 40Q 2.27 (6H, s),
3.49 (2H, s)@@%%‘%?(sH s), 6.83 (1 H d), 7.03 (2H, df%"gﬂ’”(sZH d),
7.93 (1 H dd), 819 (1 H d); MSmz (Tsg 354 (MH). . 0 EXAWMPLE 152

Met hyl 3-dinmeth lamng neth -4- 4- neth isulfan heno benzoate The reaction
of exanpl e 151“M@ed in a simlar fashion with the bromnide 5 -of
Exanple 9 to p OV i |t e ester. Free base 8H (CDCIS 400MHz) 2.47
(9H, - s), 3. 7BHEE _‘ 1 dif-(methyisuifanyohepoxysheryiimsthapel d), 7. 26
(2H, d), 7.88 (1 H, d) 8. 17 (1 H d) IVBJ;p‘,r (TS—) 354 (M-14). EXAMPLE
153 0 - Methyl 3-neth lamna nmeth 4- -_- h Isulfan | heno ‘beénzoate The

8) 2.46 (3H, s), 2.49 (3H, s),

3.86 (2H, s), 3.89 (311, s) 6.79 (1 H, d6 96 (2H, d), 7.29 (2H, d),

7.86 (1 H dd), 8.07 (1 H, d) M5 rn/z' (TSYy) 318 (Mt). - : 29 Septenber
2004 WO 01/ 72687 PCT/ | BOL100428 99 EXAMPLE®®54 3- Di net h(amno neth | -4-

4- trifluoromeThe hﬁemm::hﬁas bretpsateam tha eete‘ﬁaw%ahfme P43 hé:ﬁé‘ﬂfém al um ni um
hydride in THE Wi se to a stirring

sol uti on of °t hB GE%? dm%m%m@ﬁa“ﬁﬂi%@ﬂ§0@m EUMHZMZ% FHhs),)2.50 THE
25 nL t t d f 3
55T L o e ) Mo 800 TS 54,

h before being diluted w tious

additi on of so@"hm)hzﬁéﬁ&ﬁ @é 3(8;6«)21"( hﬁWSxMaﬂE&*D;ZQQ(MH)) The mixture

EXAMPLE 157

0 3- —Dimeth laming me’th [}-4-J4- in‘ﬂuorometho heno henviimethanol
N LO\)/ N{ﬁ(

- Step 1. Preparatlon of aidehvde

To a stirred slurry of lithium aluminium hydride (745 mg, 19.6 mmol) in THF (1 00

5 mL), at 0°C under _nrtrogen, was added dropwise a solution of the compoun_d of
Example 84 (2.2 g, 6.54 mmol) in THF.(SO mL). The mixture was then stirred at
0°C for 2 h before warming to room temperature and quénching by the addition
of aqueous sodium hydroxide (ZM). The resuiting mixture was dried (MgSO,),

. " filtered and concentrated in vacuo. The résidue was purified by flash

0 chromatography [SiO,; DCM/ MedHl QBO I\IH;1 (95:5:1 —» 93:7:1)] -to give the
desired aldehyde (730 mg, 33%) as a yeliow oil; §, (CDCl,, 400 MHz) 2.30 (6H,
s), 3.57 (2H, s), 6.88 (1H, d), 7.02 (2ZH, m), 7.21 (2H, m) 7.73 (1H, dd}, 8.01 (1H,
d), 9.95 1H, s); MS m/z (TS") 340 (MH").

*E
éﬁ




was stirred for 10 mn before being dried (MySO4), filtered and
concentrated in vacuo. Purification of the residue by 9 §§Wemﬁbm%graphy
(Si02; [(MeOH/880. NH3) 9:1] in DCM (2% --),49%] gave the desired al cohol
conpound (0.7 g, 48%; Exanple 90: 8,,(CDCI3, 400MHz) 2.13 (6H, s), 3.39
(2H, s), 4.70 (2H, s), 6.93 5 6.98 (3H mM, 7.30 (1 H d), 7.52-7.56 (3H,
MS Mz (WSodmad6 (MHO . EXAMPLE 155 3-Dineth | anina g:[j(hm 563- 4- neth
Isulfan I heno hen I methanol The reaction of exanple i, was repeat ed
usi ng the ester conpound of Exanple 15214p produce the title al cohol. Free
base: SH (CDC(3, 400 MHz) 2.06 (6H, s), 2.43 (3H, s), 4.30 (2H, d), 4.47
(2H s), 6. 80Sieb 2Reduictioh @ htdritiddiatd aldgh étd%@dedbreda?ic@rﬂal(l H m, 7.60 (1

H d); M m S 5 Sept 2004 WD 2687 -
PCl YI BO:/ 00 45 8%@5“@8&%€M@%’ mg,22 11m ole) was added to a solution of intermediate
13- 1( Met hyl ani afdehyie(y20 ﬁxglrﬂ‘i(mﬁﬁdl)/h%d@md m%wgrqa%ﬂ\_fﬂa%mol HN

The title al cohol was prepared fromthe ester of exa using the 5

procedure descMPBYE Wasstiaed ghyocamiempersfyre fovdd. bae r Qﬂ!}@fm—!ﬂ?s QuetBhédby s),
2.57 (3H, 8), e aﬁﬂlﬂbﬁ o h?dmch‘f’ori@%cﬁ%ﬁkll) %d %d %E‘he@lgl)a’ce%g%ng d).

7.01 (2H, d), 7.33 (3H, z (ES+) 290
( MH+) . EXANPLEOKB&WC@XQactmamnﬁ ( @danépmqentrateddn vacupf Theaesidee tvas heno hen

| met hanol OMrYy T
Stirrod Sl urrybafierey e oAbblootetl RISR cmign S0 98, 85l oY e (100
5 ), at OC ubeaive unetdeangmalcmsccammmddsapwﬂmoang,olg%); qncun‘cu, heo compound
S rragmoy & Onkiz) 2B, b1, 286M, 12 16r 3. 470 S, 6 Br (M ), AT then

stirred at
0 (2H, m), 7'27 (1H, m) 7.52 (1H, s); m/z 342 (MH").

EXAMPLE 158 - ]
3¢ DimethvIamin0)methvﬂ-4~[4—(metﬁglsu!fanvl}phenoxulbehzoic acid

>

4 /

§ The ester from exarhple 152 (6.22g, 15.8 mmol) was dissdlved in THF (60 mL),
treated with aqueous lithium hydroxide (1M, 63.1 mmol) and heated at reflux -
ovemlght The reaction was neutralised with hydrochloric acld (2M) and extracted
with DCM. The organic extracts were dried (MgS0,) and evaporated fo a white
foam of the title carboxylic acid (4.80g, 95%); & (Ct)SOD 400MHZ) 2.48 (3H, s),

0 2.56 (6H, s), 3.94 (2H, s), 6.80 (1H, d), 7.00 (2H d), 7.33 (2H d), 7.94 (1H d),
8.09 (1H, s); MS m/z (ES") 318 (MH")

EXAMPLE 159

3-[(Dimethylamino)methyil-N-math M— meth lsulfan ipheno benzamtde
¢ "HOBL, MeNH, ¢
rd




OC for 2.h before warm ng to room tenperature and quenchi ng by the addition
of aqueous sodi um hydroxide (2M. The resul ting m xt ur e2SwaePiEnPeqdysor) ,
filtered and concentrated in vacua. The residue was purified by flash .0
chromat ography LS 02i DCM MOH 880 NH3 (95:5:1 -* 93:7:1)] to give the
desired al dehyde (730 ng, 33% as a yellow oil: SH (CDC 3, 400 M—lz) 2.30

(6H, s), % 6.88 (1H, d), 7.02 (21-1, m, 7.21 7.73 (1
H dd). 8. o i’f’ﬁg& 9.951 H, s); M5 mz (TS+) 340 (MEH Thly2 8Septenber
2004 WO 01/ 72687 PCT/ I 801100428 101 -Stepp2. Reduction of. internediate

al dehyde to the desired al cohol Sodi um:-borohydride (80 ng, 2 11 mml) was

added to a sol l]hecpmdmbtﬂm'he&mﬂeaﬁ@m%hﬁ@h%ﬁ%ﬁ%ﬂ@m(t% o, MeOH
(20 nmL) and wa was stirre roomtenperature

d
for 4 h: The r@&ﬁ%ﬂ%@an @hgﬁw )o";'(f;[d‘g“r"?thﬂaﬁd’&l(%f’éﬁ“lel@ Wyfﬂ'in@ﬁ Mest i c aci d

(2M and ext radisedved WD@W(&bmﬂpﬂﬂéﬁﬁtrnﬁB\@ra@FrﬂﬁméNk? dé%é n?lr)' ed
(MgS™) and concent éw*hn vacuo. The resi due was

chr onat ogr aphy & elpigLfe Wged fens fudrerd2h. J'begg:dqremqs th@ro gi ve t he
desired al Cehobvéwm@uaﬂdﬁr&r@ﬁd&% ar(.ticﬂz@dmgve%g‘@hw?é@%ﬁh?%ﬁ%e Vhe) 2 08

(1 H br), 2.29 (6H,.5s), 3.49 .16 0
(2H, ), 7.27 Pwagc 'ﬂsermsggpmtemand)the FAULOBS| RYENVEHXtradixchWith Bthy6 8 3-

D meth | am na 'ﬁﬁétate'(ﬂlmegft'm‘a'corﬂﬁ %Bgﬁﬁ %8?50&,&?:3@%1%5§@) 2ngne ester from

exanpl e 152 (5.22 reated with
aqueous it hi u@vaﬂnuatgsttmeyeltowom whish Wawumeddnydlabbahmmatdgrﬂmfyl{saoz,

oxtracted it RO TEolned i) %’5@@ Z&aﬁg‘r’at ed

to a white Of ohydrochloride staitt(?.&ﬁ ma 480Ky Fiee basé:d, (BDBNNM00MAR), 2. BH

i) 49 (5 g 193004 o LA S, oo e

EXAMPLE 159 3- 7mq¢nmd)anammmm9 MS WM)ésﬂ(Mmth | sul fan |- henq
benzam de .

EXAMPLES 160-168

5 . The jollowing amides were prepared in an analogous fashion fo that in Exa'rhple
159 from the the carboxylic aciq of Example 158 and the appropriate amine.

R'RTNLEI\,M
%ﬁ
Example | -NR°R? Data

160 Free base: &, (CDCL, 400 MHz) 2.27 (6H, s), 2.48 (3H, s, 3. 50
; (2H, 5), 3.59 (2H, m), 3.81 (2H, 1), 6.82 (1H, d), 6.90 (2H, &),

HJ\/\N__
7.08 (1H, 1), 7.26 (2H, d), 7.67 (1H, d), 7.90 (1H, s); MS msz
(ESY) 361 (MH")
| HCl salt: &, (CDCl,, 400 MHz) 2.78 (6H, s), 3.24 (3H, s), 4.39
= | (2H, ), 6.80 (1H, d), 7.16 (2H, d), 7.37 (2H, d), 7.88 (1H, d),
1 8.18 (1H, s), 8.53 (1H, s); MS m/z {TS") 375 (MH") .
162 HCI salt; &, (d;-DMSO, 400 MHz) 1.12 (3H, d), 2.47 (3H, S,
o dy 2.79 (6H,d), 3.29-3.46 (2H, m), 3.99 (1H, m), 4.41 (2H, d), 6.80
L (1H, d), 7.13 (2H, d), 7.36 (2H, d), 7.8 (1H, d), 8.11 (1H, d),
o : 8.23 (1H, s), 10.17 (1H, brs); MS m/s (ES") 375 (MH")
163 HCY salt: &, (d-DMSO0, 400 MHz) 1.12 (3H, d), 2.48 (3H, 5,
,ﬂvx\n_* 2.80 (6H,d), 3.28-3.46 (2H, m), 3.99 (1H, m), 4.40 (2H, d), 6.81
(1H, d), 7.13 (2H, d), 7.36 (2H, d), 7.89 (1H, d), B.08 (1H, d),
8.25 (1H, 5), 10.29 (1H, brs): MS m/s (ES") 375 (MH")

181




5 29 Septenber 2004 WO 01/ 72687 PCT/LBO /00428 102 The
158 (480 ng, 1.51 mmol) WSCDI
mol ) and triethylamne (0.53 nL, 3.78 mmol) were
(0.03M. After stirring for 30. mn,
the m xture stirred for a further
and the resiwygRastitioned between ethyl acetate and Bk
| ayer was separated and the aqueous |ayer
The conbi ned organic |ayers w3 dried (MyS04) and
1. whi

(3 tines).

to a yellow o
McOH1880 NH3
hydr ochl ori de
2.41 (3H
7.20 (2H,
EXAMPLES 160-
fashion to th
and the appro
400 MHz) 2.2

s),
d),

(CDCl 3i
3.81 (2H,

7.67 (1 H, d)

Banplel

R

(377 ny, 2 mol), HOBLH2

MeNH2 (condensed, 2 nl)

re-extracted V\/lﬁ?m@

urified by flash chreonmatography [Si02;

roduct from exanple

PoBIsMRE! 2A0%6

di ssol ved in DCM

was added and

12 h. The mxture was then 5 evaporated
organic
acetate

evaporated

DCM

NR*R’he

desared title amde was isolated as 1ts

Wt (
s), 2
d., 7
168 5_-

b85 ny, -
3H,

The f ol

s _were prepared in an anal o

riate

RQ’)]

165 |
D e e I

x) E3 A HemINRGR(2bh )k 6:68 OFE dk 7THALH, &R, .
7.36/(2Hgd) e (15) O %Z’SUH(W%@H £3.1630 (THs,
'ﬁ)oﬂmé-( H t). 7 25 (2H

01300salt: By (g DVSOC400311HL) CLAC TR, sYAT7 K8, 1y, 2. 14 ( 6H,
3130-3.80 (@61, br8H),4.38)(2H,64) 839 (1H, W), 7h6 @H, df. 84
(1 H T@ﬁjGZH @), BEG (1H1A)H.7HYTH, 5082411, Ffe)) MS Az

(2H,
MH)
qus

19 spl énr(ds RMSOLE000H2) AP (3 a2 481(36E s)ER. am; le 158

m.
)

90

(CDCI 3, 400 MHz) 2.7

7.16 (2H, d),
mz (TS+) 375
2.79

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

7.37 (

Hi { E@B N2 @H, 55 VAT ) -
‘!5 21 gmt }Eé
7 o M gk

LAA L
LN

H, d)},
7.18 (2H,

1586)(81
Ret! (

H (?t%( ol r%}ﬁs)
m/z (ES") 374 (MH)

4 ‘s‘ (ZH@) &1 (1lﬁ1
e
T
g1 (2H, d), 7.18-7.

’

$H
d),

q
J

2.47
6.80

168

HCl salt: 8 (d-DMSO, 400 MHzZ) 1.73-1.97 (2H, my, 2.78 (61,
m), 3.26 (1H, d), 3,35 (1H, d), 4.27 (1H, d), 4.40 (2H, d), 6.77
(1H, d), 7.15 (2H, d), 7.36 (2H, d), 7.58 (1H, m), 7.88 (1H, s),

10.21 (1H, brs; MS m/z (ES*) 387 (MH").

EXAMPLE 169

4-[3-Methoxy-4-(methvisuifanviipheno:

-3-[(methylamino}methyflbenzamide

The Boc—brotected amine of preparation 53 (280 rﬁg. 0.65 rﬁmol} was dissolved
in DCM (10 mL) and the solution cooled to 0 °C. Hydrogen chloride gas was
- bubbled threugh the solution for 15 minutes and then the solution was

evaborated to dryness. The_:.r_esidue was co-evaporated several times using
DCMfethyl acetate (1:1) and then diethyl ether. The product-was obtained as a
white solid which was dried undervacuum (240 mg; ca.100%); HCI salt: 5,;

(CD,0D, 400 MHz) 2.37 (3H, s), 2.77 (3H, s), 3.82 (3H, s), 4.35 (2H, §), 6.73 (1H
. dd), 6.80 (1H, d), 6.84 (1H, d), 736(1H d), 786(1!—1 dd), 803(1H d); MS m/z

(TS*) 333 (MH").

1



8.23 (1H, s), 10.17 (1H, brs); M5 rn/s ESt+) 375 (M#) 163HCI salt: Ss
(d8-DVSO, 400 MHz) 1.12 (3H, d), 2.48 (3H, s), 2.80 (6129Seripmber 20043 46
(21-1, n), 3.99 (1 H m, 4.40 (2H, d), 6.81 (1H, d), 7.13 (2H, d), 7.36
(2H, d), 7.89 (1H, d), 8.08 (1H, d), 8.25 (1H, s), 10.29 (1H brs); Ms ni's
(ES4) 375 (MH+) 29 Septenber 2004 WO 01/ 72687 103 PCT/ | BO / 00428

Exanpl e- NRSR{G3i/Rek64HC salt SH (d6-DVBO, 400 MHz) 2. 4%4/?@ ofide 2-77 (6H,
d), 3.40-3.60 (8H, bnn), 4.38 (2H, d) 6.79 (1 H, d), H%E 7. 35
(2H, d), 7.46 (1 H, d) 7.77 (1 H, s), 10962 (1 H, brs); MsS mz (ES+ 387
(MH+) 165HC sal t: (d6- DVSO, 400 MHz) 1.10 (3H, t), 248 (3H, s), 2.78
~--(6H, d), 3@@@@@%&1@10(% d) 6.68 (1H, d), 7.14 (2H d), 7.36

Mo (ES) 345 (N Dunges bt belepin @R/@%°591’835ﬁ$'5t°§%§§p?’%ﬁ’54%1@ D61

(2H, m, d --11 981 & requisifp Bog-peategtedamines. 3. 15 ( 2H, , 4.41' (2H, s), 6.81
(1 H d), 7.16 (2H_d), 7.37 (2H d),q7.88 (1H d), 818(1H s), 8.53 (1
H s); MSmz (TS 371 (MH+) 167Free ba (CDCI 3, 400 MHz) 2.27 (6H, s),

(1 H d), 691 (2H d), 7.18—7.31-(3H, M 7. 73 (1H -d),.7.97 (1H s): MS
Mz (ES+) 374 (MH) 168HCI salt SH (d6- 400 MHz) 1.73-1.97 (2H; rn),
2.78 (6H m, 3.26'(1H-0), 3.35 (1H o), 4¢87 (1H o). 4.40 (2H ), 6.77
(1 H, d), 7. Ab—{RH —dy 7 2 {ZH, 7-58 (1 H rﬁ 7RR(1 H Q\ 10. 21
(1H brs: Nj%%%irgn ARM -1 5 TR 160 2.5 Vot b <4 moih Thul fan
_12._ h_l o h do
| heno -3 —af rep 4'?“ I'm\/\lul"\l "4°SMe | HCl salt: 8y (CDCl,, 300 MHz) 2.47 (3H, 8),
_ 2.49 (3H, 5), 3.30 (3H, s), 3.58 (2H, 1), 3.66
(3H, 1), 3.84 (2H, 5), 6.48 (1H, brs), 6.83
(1H, d), 6.83 (2H, d}, 7.29 (2H, d), 7.64 (1H,
- 1d), 7.81 {(1H, s); MS m/z {TS*) 361 (MH")
171 Prep 48 H 4-5Me | HCl salt: 8, (CDCI;, 300 MHz) 2.46 (3H, s),
] 2.47 (3H, s), 3.60 (2H, m), 3.80 (2H, m),

2.48 (3H, s), 3.55s), 4.16 (2H, d). ETH brs), 6.38 (1 H’ brs), 6.86

3.85 (2H, s), 6.80-6.87 (2H, m), 6.94 (2H,
d), 7.30 (2H, ), 7.67 (1H. d), 7.85 (1H, 3)
MS m/z (TSY) 347 (MH")

172 Prep 49 “*pr'\ 4-SMe | Free base: 5, (CDCL, 300 MHz) 2.49 (3H,

s), 2.50 (3H, s), 3.88(2H, s), 4.17 (2H, d),
6.82 (1H, d), 6.93-7.00 (3H, m), 7.29 (2H,
d), 7.70 (1H, d), 7.91 (1H, 5); MS m/z (TS"
360 (MH")
173 Prep 50 - | 4-5Me | Free base: &, (CDCl,, 400 MHz) 1.18(3H,
' -' | d), 2.45 (3H, 5), 2.46 (3H, 5), 3.62 (1H, dd),
3.75 (1H, dd), 3.91 (2H,s), 4.204.28 (1H,
m), 6.23 (1H, brd), 6.79 (1H, d), 6.89 (2H,
L d), 7.23 (2H, d), 7.61 (1H, d), 7.79 (1H, s);
. | | MS m/z (TS") 361 (MH*)
174 Prep 51 . % 4-SMe | Free base: 8 (CDCh, 400 MHz) 1.23 (3H,
d), 2.4 (6H, s), 2.46 (3H, s), 3.62 (1H, dd),
3.76 (1H, dd), 3.91 (2H.s), 4.204.28 (1H,
m), 6.34 (1H, brd), 6.79 (1H, d), 6.88 (2H, _
d), 7.25 (2H, d), 7.62 (1H, d), 7.81 (1H, s);
‘ : MS nv/z (TS") 361 (MHY)
175 Prepb2 | 1 |4SMe [ HClsalt 5,(CD,OD, 400 MHz) 2.49 (3H, ),
b " | 2.80 (3H, 5), 2.01 (3H, 5), 4.37 (2H, 5), 6.83
(1H, d), 7.12 (2H, d), 7.38 (2H, d), 7.8% (1H,
d), 8.00 (1H, s); MS m/z (TS*) 318 (MH")
176 Prep 54 ‘nj\ T 3-OMe, | HCl salt: &, (CD,0D, 400 MHz) 2.38 (3H, 5),
4-SMe | 277 (3H, s), 2.91 (3H, 5), 3.81 (3H, §), 4.35
(2H, s), 6.72 (1H, dd), 6.79 (1H, d), 6.85
"1 (1H, d), 7.23 (1H, d), 7.78 (1H, dd), 7.96
(1H, d); MS m/z (TS*) 347 (MH")




a -Xas. 5 The Boo-protected anmi ne of preparation 53 (280 ny, 65 mmol )
was dissolved in DCM (10 mL) and the solution cool ed t%9§ef@emh96?(éﬁj‘en

chl ori de gas was bubbl ed through the solution for 15 m nutes and then the
solution was evaporated to dryness. The resi due was co-evaporated several
times using DCMethyl acetate (1:1) and then diethyl ether. The productwas
abt ai ned as ite solid which was dried undervacuu 4 ca. 1009 ;
HCl salt: I—‘Ia?C%S% 400 MHz) 2.37 (3H, s), 2.77 (3H, %Q‘(’é @%‘QSH s),
4.35 (2H, s), 6.73 (1H, dd), 6.80 (1 H 1@, 6.84 (1 H d), 7.36 (1 H, d),
7.86 (1 H dd)_8.03 (1 H d); Msmz (TS-) 333 (MH). 29 Septenbe'r 2004
WO 01/ 72687 10@&@@@ 00428 EXAMPLES 170- 176 . A series of am des was
prepared in ansgg o .fromthe requisite

Boc- protect ed am nes. EXar ' Y FORYep 474- SMeHC
salt: 8H (CDClauamﬁ%z) > 47 (3H s). 2. > 49 (3H s) 3.30 (3H, s), 3.58
(2H t), 3.66 (3H t), 3.84 (2H, S),6.48 (1 H. brs), 6.83 (1H d), 6.93
(2H, d}, 7.29 (2H, d), 7.64 1781 (1 His); M5 m&(TS') 361 (M)
171Prep 48v4 SMeHO salt: 6H (LDG 3, S00xddz) "5 Z6J(3F, s), ~12.47 (3H, s),

3.60 (2H, m), 3.80 (2H, n), 3.85 §2H, s), 6.80-6.879%2H ), 6.94 (2H, d),
7.30 (2H, s), 7.67 (L H d), 7.88YL H s); M mz 347 MH 172Prep

49J4- SNeFree base:  SH (CDCl 3i 30 ) 2.49 (3H, s)N"%=50 (3H, s),
3.88-(2H, s), 4.17 (2H, d), P : y

5 The Boc-protected amipe of preparation 46 (396 mg, 0.842 mmo}) was treated
with hydrochloric acid (4M) ir_a dioxan (5 mL) and stirred fof 1.5 hours. The soivent
was removed by evaporation and the residue basified by the addition o'f'- ‘

+ saturated aqueous sodium bicarbonate solution and then exiracted with DGM (4
x 10 mL). The combined organic extracts weve wéshed with brine (10 mL) dried

0 (MgS0,) and evaporated to a yelldw oil. This oil was purified by flash

chromatography [Si0,; DCM/ MeOH/ 880 NH, (93:7:1)] to afford the fitle amide

as a white foam {208 mg, 66%) Free base: §, (CDCl;, 400 MHz) 2.45 (3H, s),

251 (3H s), 3.82 (2H, s), 684(1H d), 7.10 (1H, d), 7.31 (1H, s), 7.40 (1H “d),

7.72 (1H, dd), 7.91 (1H, s); MS m/z (TS") 371 (MH').

EXAMPLE 178 _
3 (Dimethylaminc)methyl}-4-f4-{meth Isulfanyl}-3-(trifluoromethyl)-
phenoxylbenzamide

| *“LCO o *’Lm
NaBH{OAc),
oF, . CF,

Ve Ve
0 The amide from example 177 (105 mg, 0.28 mmol) was suspended in DCM (3
mL) and tfeated w:th formaldehyde (37% aqueous, 35 ul, 0.425 mmol). The
mixture was stirred for 30 minutes (dissolution had occunred by this stage) and
then treated with sodium tri(acetoxy)borohydride (120 mg, 0.567mmol). The
reaction was stirred overnight and then diluted with water (5 mL), basified with
5 880 ammonia (1 mL) and extracted with DCM (3 x 10 mL). The combined-organic -




6.82 (1H, d), 6.93-7.00 (3H, n), 7.29 (2H, d), 7.70 (1H_d), 7.91 (1H s);
MS mz (fS+) 360 (MN 173Prep 504- SVeFree base: 8H (CD@%%AFK@@W%%‘*
1.18(3H, d), 2.45 (3H, s), 2.46 (3H, s), 3.62 (1H, dd), 3.75 (1H, dd), 3.91
(2H,s), 4.20-4.28 (1H, m), 6.23 (1H, brd), 6.79 (1H, d), 6.89 (2H, d), 7.23
(2H, d), 7.61 (1 H, d), 7.79 (1 H, s); MBS mz (TS+) 361 (M) 174Prep 51 .i
q4- SMeFree baggymsi (CDA 3, 400 MHz) 1.23 (3H, d), 2.44P§§1‘# ’%8 2.46 (3H,
s), 3.62 (1 H dd); 3.76 (1 H,.dd), 3.91 (2H,s), 4.20-4 Y% vy 6.34
(1 H brd), 6.79 (1 H d), 6.88 (2H, d), 19625 (2H, d), 7.62 (1H, d), 7.81
(1H, s): MB miz (TS+) 361 (M) 175Prep 524-SMe HO salt SH (CD30D, 400
MHz) 2.49 (3H, e¥bactowgre washed with bine® ke (MgSOgVardxvapedateddod3 (1 H, d),

7.12 (2H, d), . 0 : ') 318

( MH) ( 176Pr )ep g’ﬁééé}gﬁ ﬁ&ﬁﬁcsagﬁz? ﬁéﬁ%ﬁ%‘@“’gﬁ%ﬂwﬁ?—# Qé@BM(\:’@IH,'ﬂBé? &I'i )swez. 77
(3H, s), 2.91 (%H:04)]afferded tistile anhide 4s aﬁumtabbwse)r,(aﬁmgzm%);lﬁ;egig%se; 6.79 n§1
H d), 6.85 (1zH , , . 1. H. , 7.9 MBS
(Ts+g 347 (M(\l{)a" E%%&;ﬁégﬁ*e‘{)%ﬁdﬁ%@ %ﬁ%%@gﬁﬁ’g&iﬂcﬁ;r ‘éégé‘tlﬁ)@'sb VPLE
177 3- Methdl ali85(1Hed)n 7.03-(1H.d), Tm:B_hIH,s)Wf_:ﬁr(ml, ;7 i(m'ta;'rpg@tm,]&);b hens
benzam de HCR tMSm/z(TS*) 385 (MHY : . .

EXAMPLES 179-180

The following amides were prepared in an analogous fashion to that in example
0 .178 from the requisite secondary amine. '

®%,
Example | Starting R° | (RY, data
Material - .
179 Example H | 3-OMe, | 3, (CD,OD, 400 MHz) 2.41 (3H, 8), 2.97
169 4-8Me | (6H, s), 3.85 (3H, s), 4.54 (2H, ), 6.77 (1H,
dd), 6.85 (1H, d), 6.91 (1H, d), 7.28 (1H, d),
_ 7.93 (1H, dd}, 8.10 {1H, d); MS nwz (TS"
: 347 (MHY) - g
180 T Example Me | 3-OMe, 8,; (COCl,, 400 MHz) 2.44 (3H, s}, 2.87 (6H,
176 4-SMe | s}, 3.00 (3H, d), 3.85 (3H, s), 4.35 (2H, s), -
- 6.56 (2H, m), 6.88 {1H, d}, 7.16 (1H, @),
7.58 (1H, brd), 7.84 (1H, dd), 8.61 (1H,d);
MS 'm/z (TS*) 361 (MH")

EXAMPLES 181 and 182 -

5 {Example 181)and




The Boc-protected anine of preparation 46 (396 ng, 0.842 mml) was treated
with hydrochloric acid (4M in dioxan (5 nL) and stirredP $ertember H¥ldrs. The
solvent was renoved by evaporation and the residue basified by the
addi tion of saturated aqueous sodi um bi carbonate sol ution and then
extracted with DCM (4 x 10 rnL). The conbi ned organi c extracts wee washed

with brine (Woitksdried (MgySH) and evaporated to a y%gg@ﬂxﬁﬁ%h This oil
was purified by flash chromatography [Si 02; DCM MOH. (93:7:1)]

to afford the title anide as-a white fod®Y (208 ny, 66% . Free base: 8H
(CDCI 3, 400 MHz) 2.45 (31i, s), 2.51(3H, s), 3.82 (2H, 5), 6.84 (1H, d),
7.10 (1H, d), 7.31 (1H "s), 7.40 (1H -d), 7.72 (1 H, dd), 7.91 (1 H, s)

ME m TS') 3 U\ ﬁﬁiﬁg@ 8

| sul fgn( 13- tr ?‘?qleuor o%lrgfotﬁéx en%@bééz%ﬁ%"@e)%&wﬁc%f)&ﬁﬁ é e am de
I rornt e>c<larrplt ﬁ %LT'?Q (510'50%3 2, Btriagoleninst 9. \me@thamdm@?smm mm(a%h(aaayn@fd

reated w e nmxture was
stirred for SO%rrrﬁﬁl 2%F@§£Wqﬁédc§°?éhrhrg eg&"ﬁﬁ)@’g?ﬁge) and then
treated witl$ sd@mmramre ’Gﬁceaoﬁmy)ﬂv(wrehga#.madm(nécmetwgen Sodiarh hytoiide (3We

t h di | ut basi fi ed

W ih 80" ampny el ot Hieorde BEAS gebhElsalindingthod wibyso »f%ve astie
comnbi nedho&gan![I’ﬁdrbmidsmgﬂ:m)aWa%%d\MnQ,]He?é]ﬁ&EmB@ﬁéﬂméQt@ ?ﬁ? 106 %t{acts
were washed wi rin evaporated to a ite
solid. Purifi cﬁv?%%a%@ .hfeagﬁ I@Hr&ﬁ‘a‘ﬂ%éj\gﬂ\"ﬂﬂeegﬂ/%ﬂ alqgrgnhy §80:NH3

95:5:0.5)) .af DoMddeOHES80 NHORABIE0; Free
g 95 ! SH) % o o 2t 20@02)5)1@0 Hfdrd, %eaw tﬁe?ﬁsﬂ%maqéag

5.47-6.15 (9H, _WOCP%NM#JQ@MOW %f)ExamPl?sw(anﬁ th%?-sul?strbgeq Bomers) , -7.35 (1
T?QQL,SOYI 71 (1 chinpBiind of @il 182. $he hydi&HiBriEle 6dPo eath wdsirsdipilatiy-E5
treatment with ethereal hydrochloric.acid (1M solution, excess). .
Example 181 {mono-hydrochloride saif) (270 mg, 13%); 5, {(d,-DMSO, 400 MHz)
2.50 [3H, s(absc.)], 2.64 (3H, t), 4.27 (2H 1), 6.97 (1H, d), 7.14 (2H, d), 7.36 (2H,
5 d), 7.87 (1H, dd), 7.99 {1H, s), 8.26 (1H d), 8.76 (1H s), 9.16 (2H brs} ; MS m/z
(T S") 327 (MH").

Example 182 (bis-hydrochloride salf) (400 mg, 1?%); 3y (CDCI,, 400 MHz) 2.50
(3H, s), 2.67 (3H, brs), 4.18 (2H, brs), 6.95 (1H, d), 7.15 (2H, d), 7.27 (2H, d),

0  7.74(2H, s), 7.96 (1H, dd), 8.35 (1H, d), 9.92 (2H, brs); MS m/z (TS') 327 (MH").

EXAMPLE 183

The triazole derivative hydrochloride salt of Example 182 (400 mg, 1.1 mf‘nol)'
was suspended in DCM '(30 mL) and formaldehyde (37% aqueous) (ca. 0.2 mi., |
ca.5.b mimol) was added followed by sodium tris(acetoxy)borohydride (1.16g, 5.5



The followi ng am des were prepared in an anal ogous fash on to

exanple 0 . 178 fromthe requisite secondary am ne. prRigm ?E

RG R3) ~data Material 179Exanpl eH3-Owe, SH (CD30D, 400 M—Iz) 2.41 (3H, s),
2.97 1694-SMe(6H, s), 3.86 (3H, s), 4.54 (2H, s), 6.77 (1 H dd), 6.85(1
H d), 6.91 (1 H d), 7.28 (1 H d), 7.93 (1H, dd), 8.10 (1H, d) M5 nfz
(TSt+) 347 ( Mglohyke@EXanpl eMe3- O, SH (CDC6, 400 MHz) 2. %é ,E%ﬁ 2. 87
(6H, 1764-SMes), 3.00 (3H, d), 3.85 (3H, s), 4.35 (2H, %8 (2H n,
6.88 (1H; d) 716(1H d), 7.58 (1 H, E)@%I) 7.94 (1 H dd), 8.61.(1 Hd);
Mz (TS) r@éNE}WEXA VPLES 181 and 182 N Meth -N 2- 4 neth Isulfan !
keno -5- 1H 1 2‘ I} The JRactian mixie was sfiFerkat reom terapssttureldl ) hand thew meth | - N-

2- 4 meth | sul bamitibnddithy anpl e 182)
29 Sept enber 2804 oncliMusch stdtuin &ﬁ@%gﬁquh}@ﬁge%@@@g&eﬁu@am e 23
(2.0 g, 6 mol ﬁewgtemaﬁé@%queogmlpwrexpmmmemm REM (@x)Thé Lombined
123tr|azole S 2 6 mmol)
wer e heat ed tﬁﬁ}éher at %&%%S?Q\gmﬁm"%fﬁ goltzﬁ %8"4 ﬁ?g%%erature
the reacti oh tﬁﬁ@omgul};hasacmlmnms bﬂa(zmeemg §Ow)wm(bm¢tap4ﬂmHQ)3M44 and -
Pydroxi de. (3 P59 20T, Sflarl B BERE] .62 ?@ﬂﬁixhiiek“aégmi%'and
evapor at ed. Th&H,e} .88 (14, de)sBA6¢1Mal; rﬂsrm/igrgi Hgh chromat ogr aphy
[Si02; - DCM MOH .880 NH3 (97.5:2.5:0.25)1 to af ord separately, the

1-substitiuted O~ triazole derivative conpound of Exarrpl e 181 and the
2-substituted EXAMBLE 184

0

The title éompoun_d was prepared from the product of example 181 in an
analogous fashion to that used for the preparation of the compound of Example

5 183 (108 mg, 52%); 8, (CDCI,, 400 MHz) 2.18 (6H, s), 2.44 (3H, s).'3.48 (2H,
br§), 6.97 (2H, d), 7.06 (1H, d), 7.29 (2H, d), 7.'.76 {1H, d), 7.97 (2H, d), 8.80 (1H,
s), MS mvz (TS%) 341 (MH").

EXAMPLE 185
0 N{2-[4-(Methylsulfanyliphenoxy]-5-(1H-imidazol-1-yl}benzyfl-N-methylamine

Y & Om,_

O K00,

. The aryl bromide dérivative from Example 23 (2 g, 6 mmol) was combined with
imidazole (5 g, 73.5 mmaot), copper pdwder (381 mg, 6 mmol) and potassium
carbonate (828 mg, 6 mmol) and the mixture heated at 160 °C for 3 hours. After

5  cooling to room temperature the mixture was partitioned between aquéoizs



conmpound of Exanple 182. The hydrochloride salt of each was premé)ltat ed by
treatment with ethereal hydrochloric.acid (1 M sol uti or?® esRie®bsr 208d¢anpl e
181 (rono-hydrochloride salt) (270 ng, 13%; SH (ds DVsO 400 MHz) 2.50
[3H, s(obsc.)], 2.64 (3H, t), 4.27 (2H, t), 6.97 (1 H d), 7.14 (2H, d),
7.36 (2H, 5 d) 7.87 (1 H dd), 7.99 (1 H s), 826 (1 H d), 8.76 (1 H,
s), 9.16 (2 'é)“” M mz (TS*) 327 (M#). Exanple 182

(bi s-hydrochtOr 48 salt) (40Q ng, 17%: S5H (CDCI3i 400 REDIBOSO&S (3H s),
2.67 (3H, brs), 4.18 (2H, brs), 6.95 (1Hog), 7.15 (2H, d),-7.27 (2H, d), O
7.74 (2H, s), 7.96 (1 H, dd), 8.35 (1 H d), 9.92 (2H, brs); Msm (TS¥)
327 (MH). EXAbﬁmﬁmmamwdu (Mhaid‘eﬂwlﬂc&até’i‘hé%hmbﬁ»]bfﬂﬁsﬂe fated - 5- 2H-1 2

a0l -7 o) WA e s ke LS e wetoed s aramnd. S

L or maljdehy?e (ﬁ?é%c?ﬁuw SQ)(aﬁlgev%o?at% Thecra.s:déie ﬁamlﬁ)ed %aé’hgggg {A%' | oned
sodaiumtris et Oox or oh ri

o>1// 72687 PCT/ | E%OWGF@%’ 2 D Meohih%gq @Hs&gﬁ&ﬂw%nmwdm t¥eirred at

room t enper gt uvh@mb&ﬁndlwrhcmals Sid R bid Ol b e BaRRE fetill AR °

(3M and DCM The or?lanl c layer was separate aqueous

extracted furt &) ki HRl Eﬁﬂi/ﬁn((da@MS@héO%l’ftjlzr@dwos)gaﬁﬂ €31, rsa.eft 2024, 8kr e

washed with brig I ine ) t the. title
conmpound as a co ouﬁl %)ég %mg;@%?’%ﬁ %ﬁl?%ﬁ Hs()(%%?h\ﬁgfm )2 44
(3H,s), 2.49 (9}56(§w,bxs)mmmst)meﬁ(ma+)93 (2H, d), 6.98 (1 H d), 7.26
(2H, d), 7.80 (2H, s), 7.85 (1 H dd), 8.26 (1 H d); MSmz (I-S+) 341
(MH+). EXAMPLE-184 D N' N-Dineth I-N 2- meth Isulfan | keno -5- 1 H1 2
3-triazol-10 | EXAMBLE t86anine The title conpound was prepared fromthe
product of exa BbGa ik nalo fashl that used for the -
preparation of Dfife “a‘~-a'.-. prRnenaag 10 igdbenzvildbbidimethylamine) 3, 400

MHz) 2.18 (6H, s), 2.44 (3H,a, 3.48 (A : _
R ¢ A R e o
: ? cukeo, ‘

The title compound was prépéred from the aryl brcmidé of example 9 using. the
. procedure descnbed for Example 185; bis HCI salt: 6,(CD,0D, 4DDMHz) 2.51
5 (3H, s) 3.00 (6H s), 4.60 (2H, s), 7.06 (1H, d), 7.17 (2H, d), 741 (@H, &), 7.77
(3H, m), 8.11 (2H,d), 9.47 (1H, s); MS m/z (TS*) 340 (MH")

EXAMPLE 187
N-Methy-N-[2-[4-(methylsutfanyl henoxyl-5-(1H-1,2 4-triazol-1-y)benzyliamine

Ty 4 e
>

The title chpound was prepared from the aryl bromide of example 23 using the
procedure described for_Exam;:;les 181/ 182; bis HCI salt: 5,(d,-DMSOQ, 40'0MH2)
2.50 (3H, s), 2.62 (3H, s), 4.27 (2H, s), 6.95 (1H, d), 7.14 (2H, d), 7.36 (2H, d),
7.85 (1H, d), 8.21 (1H, s), 8.27 (1H, s), 9.26 (3H, brs); MS m/z (TS*) 327 (MH")




brs), 6.97 (2H, d), 7.06 (1H, d), 7.29 (2H, d), 7.76 (1 H d), 7.97 (2H,

d), 8.80 (1 H s), Msnmlz (TS}) 341 (MH). EXAMPLE 18%9%6mpr2bem200r€/eth
Isulfan 4 heno -5- 1 Himdazol-1- | ben -N-nmeth lamne 6r r NO 'CC, - YYY
The aryl brom de derivative fromExanple 23 (2 g, 6 nmol) was conbined with
i m dazole (5 g, 73.5 mmol ), copper powder (381 ng, 6 nmol) and potassium
carbonat e (8g8offBes;6 ™Mol ) and the, m xture heated at 1?19,1% for 3 hours.
After 5 cooling to roomtenperature the m xture was par T HEE#3het ween
aqueous 29 Septenber 2004 WO 01/ 72687 PCT1®B01/ 00428 109 sodi um hydroxi de
(3M and ethyl _acetate. The organic | ayer was separated, ~washed with

, aqueous sodi u (3M (3 t| rres) wat er (3 ti mes), brine and then
dried (MgS™) W_dﬁ,\{@r 7 . | b
chromat ography [= DCN itle 5

conpound whi ch algire i sol at ed as its bIS HCI salt by the standard met hod (57
ng, 2% ; bis.HCl salt: 8H(dg;DVSO .400MHz) Z.49 (3H, s), 2.61 (3H, s)
4.26 (2H, s), 6.96 (1 H d LA4-(2H, d),. %36 1H dd) 7.84 (1 H s),
€21 (1 H s), 828 (1 H s), 956 U3Huwbks); N5 ") 326 (MH) O
EXAMPLE 186 N 2- 4- Meth Isul fan.y heemmd—" 1H i zoI-I- ben -N N-di neth
| ami ne The title conmpound was pre ed fromthe ary rom de of exanple 9
using. the procedure described foy Exarrple 185; bi Cl salt 8H(CD30D,
400VHz) 2515(3H s), 3.00 (6H, : 460(2H s),.¥.06 (1 H d), 7.17

(2H, d), 7. 77 (3H 9.47 (1 H s); -Ms mz
(TSB') 340 M—Iﬁy% ’/"ﬁ% "1['?'4 frgn %‘e %mm;weﬁ gxampladgp’  <nd -
1H— 1 2 4-tri azuosingthe rebmﬁvemelﬂwldﬁon procedure described for Example 183; Free

base: §(CDC,, 400MHz) 2.30 (BH, 5), 2.48 (3H, 5), 3.54 (2H, 5), 6.91 (2H, d),

16.97 (1H, d), 7.27 (2H, d), 7.52 (1H, dd), 7.82 (1H, d), 810(1H s), 854(1H s
_MSm/z(TS*) 341 (MH") -

EXAMPLE 189
] _N— 2-[4-(Meth Isuifan i heno -5-{4H-1.2 .4-triazol-4-yi)benzyl}-N N-

dlmethylamln
s "
\ N /

5 Th aniline of example 109 (500 mg, 1.7 moi),' N-J(dimethylamino)methylidene]-
' N,N-diméﬂwylhydrazonbfonnamide (590 mg, 4.15 mmol) [prepared according to
- Barllett ef al. J. Chem. Soc. (C), 1967, 1664}, and p-toluenesulfonic acid (394
mg, 2 mmol) were mixed in toluene (10 mL) and heated at refiux for 2 days. The
mixture was cooled to room temperature and treated with saturated aqueous
0 sodium blcarbonate so!utlon and diluted with ethyl acetate, The orgamc layer was
separated washed with brine, dried (MgSQ,) and evaporated. The residue was
purified by flash chromatography [SiO,; DCM/ MeOH/ 880 NH, (90:10:1)] to
afford the desired triazole derivative (100 mg, 17%); 6H(CDCI;,, 400MHz) 2.29
(6H, 5), 2.48 (3H, s), 3.54 (2H, s), 6.92 (2H d), 6.95 (1H, d), 7.19 (1H, dd), 7.29
5 (2H, d), 7.46 (2H, s); MS m/z (TS") 341 (MH")




The title conmpound was prepared fromthe aryl brom de of exanple 23 using
the procedure described for Exanples 181/182; bis HCl %hPePteBhedobneo,
400MHz) 2.50 (3H, s), 2.62 (3H, s), 4.27 (2H, s), 6.95 (1 H, d), 7.14 (2H,
d, 7.36 (2H, d), 7.85 (1 H d), 821 (1 H s), 827 (1 H s), 9.26 (3H,
brs); Ms mz (TS+) 327 (MH}) 29 Septenber 2004 WO 01/72687 PCT/t Ol/ 00428

110 EXAMPLE @&8uhkst di net hyl -N-J2-4 net hyl sul fan | heno -
1.2.4-triazol-1 yl)benzvll. amne F1 BH(OQAcb ' CH O O‘Cﬁf%‘%'f'weobtsi tle
conmpound was prepared fromthe secondary! Y ne of exanple 187 using 'the
reductive methyl ati on procedure described for Exanple 183; Free base:
8H(CDC3, 400MHz) 2.30 (OH, s), 2.48 (3H, s), 3.54 (2H, s), 6.91 (2H, d),
6.97 (1 H d), EXARPLE2Md0 d), 7.52°(1 H dd), 7.82 (1 H d), 810 (1 H s),
8.54 (1 H s); z (T 0 EXAWP 9 N42- 4- Methlsulfan |
heno -5- 4H 1 BH23AMBGIH; )3 eth pngnexyipefzyiNani | | ne of
exanpl-e 109 (5RRtHWAmiAe 7 Mol ), N -[(di met hyl am no) net hyl i dene] -

N, N- di met hyl hydrazono' f or mam de (590 ng, 4.15 nmol) [prepared according to
Bartlett et aL J. "Chem Soc (O, m 1664] , *and p-tol uenesul fonic acid
(394 ng', 2 mol) were rn'>?‘I e 0 ni and heated at'reflux for 2
days. The m xture was cool et~tg TOOMte raturefapdHitreated with
saturated aqueous O sodi um bi.cagrhonat € ggfgrton and §iluted with et hyl
acetate. The organic |ayer was epar ated, washed wi brine, dried-(MSH)
and evaporated. The residue wasi purified by flash omat ography [ Si 02;
DCM MOH 880 NH3 (90:10:1)] to afford the desired®triazole derivative

150 1957 SR A i ok oot O oo’ L1
MS nfz (TS+) 3aminopysazole were mixe_d and heated fo 50 °C to form a melt. lodine (51 mg,
" 0.2 mmol) was added and the mixture stirred for 20 minutes before the addition
of the aryl bromide from preparation 39 (8.77 g; 20 mimol). After a further 10
0 minutes the reac;tion mixture was heated to 140 °C for 8 h&urs. Adter cooling to
room temperature the mixture was partitioned between saturated aqueous )
eﬂiylenediaminetetraaceﬁc acid (EDTA) and ethyl acetafe (70 mL each) and the
mixture stimed for 4 hours. The mixture was furthér diluted with satuated aquedus
. EDTA and ethyl acetate (1000 mL each). The ethyl acetate layer was separated,
5. washed with brine, dried and evaporated. The residue was purified by flash
. chromatography {SiO,; [MeOH 880 NH, (1:9)] in DCM {1 -> 10%) to provide the
fitle compodnd as a brown ofl which solidified on standing under vacuum (1.52 g,
22 %); &, (CDCl,, 400 MHz) 2.44 (3H, ), 2.52 (3H, s), 3.77 (4H, brs), 5.80 (1H, '
s), 6.86 (3H, m), 7.25 (2H, d), 7.39 (1H, dd}, 7.58 (1H, d), 7.63 (1H, s)'.

EXAMPLE 191

dimethylamine . . ' .
o' RSP S
. m, HocM . | ELTHE, A m .
E
-~ F -




29 Septenber 2004 WO 01/ 72687 PCT/1B01/00428 - 111 EXAMPLE 190 N 5~
3-Anino-1 H razol-1- 1-2- 4- neth Isulfan | heno ben N° #RRETHET e 5
Copper powder (1.53 g, 24 mmol ), potassium carbonate 16.08 g, nmol) and 3-
am nopyrazol e were m xed and heated to 50 C.to forma nelt. lodine (51 ng,
0.2 mmol ) was added and the m xture-stirred for 20 mnutes before the
addition ofwblagrsed7syl bromi de from preparation 39 (8. 77 8,0%550 After
a further 10 o m nutes the reaction mxtg (?J was heat ed to 14

hours, After cooling to roomtenperatur he m xture was partltloned

bet ween saturated aqueous ethyl enedi ami netetraacetic acid (EDTA) and et hyl
acetate (70 nL each) and the mxture stirred for 4 hours. The m xture was

further dilutedjwth @atauameﬂhammme EDTA and ethyl acetate (1000 ni
each). The ethyl acgtate lth gseparat ed, 5 washed with brine, dri ed
Wigailp

and evapor at ed. The' ?8YS ¥ B mrar)) wes addedito asplBiermehgr aphy {Si 2
MeO H 880 NH3 (1:9 9 d
[br own oi l Whl ch( sol 'l)ed}}t?ﬂm%ﬁ%t(%% 'f‘él)@t%lﬂg? f)\%%ﬂ%ﬁf?ﬁl—)gglot’é ?ol@@@@? vn s 2
(CDCl 3, 400°9vHz) 2.digyciedwxylegrbodiimide ngmgsy A9 3imal). Theimiktuee) wassstb@d (at H
s), 6.86 (3H m, 70“@5f0f £5mirfland & trg’o%n Qe?n‘fﬁer&gs)ego? 1R %e{og’%ye g&?iqeéﬁd ﬁé%( 1 H

s). EXAMPLE 191 N 5- 3-Amno-1 H 0 ben 1
N N- dinmeth |amne @gldgepe@gwﬁh@b@mmmneemema%mﬂoaaf/ 00428 112 (i)

col uti on of pent arl i eRlbReni Rl % Srahitatp ciinies, FROMSET ) ar 0C
fol | oned by 5 di. cyRCHHBxyil) addéxbihi s sulution 07 2 aminopyr=4iafrom Exanipie 10D Xt ur e
¥\/:51|s i Z: Iezir e?hgt , 0c ]c(%B]g13 3@?’%%96%%0&&% LS r%) ﬁ'lreartegcgtl%nfn?nrctu}e srilrrggfa(t)r e being
* room temperatiire for 1.5 hours. The reaction mixture was then diluted
with DCM and aqueous potassium carbonate (10%; 50 mL each). The
organic layer was separated and dried (MgSO,) before being evaporated
to dryness. The residue was purified by flash chromatography {SiO,;
5 [MeOH/ 880 NH, (9:1)] in DCM (1 -» 1.5 %)} to provide the intermediate
formamide (770 mg, 66%); 5, (CDCl;, 400 MHz, 2 rotomets visible) 2.47
(3H, s), 2.80 (3H, s), 2.88 [3H, s (minor rotomen)], 4.41 (2H, s), 4.56 [2H, s
(minor rotomer)], 5.79 [1H, d (minor rotomer)], 5.81 (1H, d), 6.83-5.92 (4H;
m), 7.36-7.46 (1H, m}, 7.46 (1H, s), 7.59 (1H, d), 8.11 [1H, s (minor
0 rotomer)], 8.22 (1H, s); MS m/z (TS") 369 (MH'). -

(i)  Reduction to the tertiary amine: .
The fz_nrmamide from stage (i) (770 mg, 2.09 ml;nol) was dissolved in THF
(21 mL) and treated with borane-tetrahydrofuran complex (1M in THF,

5 . .8.27mlL, 6.27 rhmol) at room temperature. The reaction mixture was
heated at reflux for 2 hours before being cooled to room temperature and-
quenched by the cautious addition of hydrochloric acid (6M; 15 mL). The

“mixture was then reheated to 80 °C for 30 minutes before being recooled

. to room temperature. The mixture was made basic by the addition of

o] : sodiumhydroxide (2M; 50 mL) and then ex_tracted with DCM (70 mL). the

. organic layer was separated, dried (MgSQ,) and evaporated. The residue
was purified by flash chromatography {SiO,; [MeOHI 880 NH, (9:1)] in



resi due being washed with ether. The ethereal solution of

pent af | uor ophenyl formate was evaporated to dryness, redf Sember 7304 pom (8
m.) added to a solution of the am nopyrazole fromexanple 190 0 (1.08 g,
3.17 mmol ) _in DCM (8 nmL) and the reaction mxture stirred at room
_tenperature for 1.5 hours. The reaction m xture was then diluted with DCM
and aqueous ‘gggl?]s%éum carbonate (10% 50 nL each). The _organic |ayer was
separated an ' (MySX4) before being evaporated toF HW428 The
residue was purified by flash chromatogregshy {Si G2+ 5 (MeOH 880 NH3 (9:1)]
in DCM (1 --+ 1.5 %} to provide the internmediate formamide (770 ng, 66%;
Sji (CDCl3, 400 MHOCM (et 8AE) e providethe litiRcahipouhdids esgolid 21000mg 3Jikld S) | 2 88

3H, s (mnor roto S D61 m nor_ r ot omer

%1H d Erri nor rotoﬁg%]é}“(é[%% ‘%@MHd Zé(glg %%ﬁf S), 242 (2Hysk§ 7)ﬁ 46 (1 H,
, 7.46.(1 H, s), (2H3As) 5.80,(114)d), S8l r O§\0 8.22 (1

n S); I\/B(n12 ([)S;) ??S)( I;{Hé()) ))M%@%ghcﬁﬁﬁgﬁgp?zgq?gré)l g??/)(gbr!ﬁ ne: T§1e

for mami de from st agd+ 1361 MS §)ﬁﬁﬁw Wes. di.ssolved in THE (21 nl)

and treatedsw th borane t et rahydrof uuran conplex (IMin THF, 5 .6.27 ni,

6.27 mmol ) at rogomtenperature. The reaction m xture was ‘heated at' refl ex
for 2 hours be%ﬁ@ﬂbggé cooled to roomterrperature and. quenched by the

cautious addi t 5:0Ri0Rb-21aEhek E@fahi lérﬁmllﬂ-) The mxture was then
reheated to 80 or m nut es _ oled to roomtenperature.
The m xture was nmade basic m. dd|t| on of umhydr oxi de (2M 50 nl)
and then extracted with DCI\/I( ). tmmqgogam r was separated,
dried (MgSO4) -and evapor at ed. The residue was puriiied by flash _

-chr onat ogr aphy . { Si @2; [MCH 88 (9:1)] in 29 terrber 2004 WO -
01/ 72687 PCTI | BOlr 00428 113 1.->5 %) to prdyide the title corrpound
as a solid (100 ng, yield 13%;-Sjj (CDCl 3, 400 M%) 2.22 (6H, s), 242

E EHH sé . 2743 1f¢%gisu§p\ansx§n Bﬁntha?%"éwr%m hyﬁr;@tgg(d% I'k‘ih 1@2% mﬁﬁ@%} w},@ﬂ s 25 gl
(M), .7 9 ether(30 mL) was added aluminium chioride (872 mg, 6.54 mmol) in diethyl ether
(10 mL}. Following complete addition the mixture was stirred for 15 minutes at
room temperature, then the nitrile from preparation 58 (2.44 g, 8.7 mmol) in
diethyl ether (10 mL) was added dropwise. The mixture was then stirred for 2
hours at room temperature, after which time it was quenched by the addition of .
5 sodium hydroxide (1M; 6 mL) and then diluted with diethyl ether (20 mL). After
stirring for 5 minutes the liquid phase was decanted off and the residue wash.ed
twice more with diethyl ether (2 x 20 mL): The combined organic tayers were
washed with satu;ated aqueous sodium bicarbonate (20 ml.), brine (20 mL}),
dried (Mgso;) and evaporated to a yellow oil (2.35 g, ;CJS%); &y (CDCly, 400MHz)
0 247 (3H, s), 3.84 (2H, s).'6.75;6.79 (2H, m), 6.87-6.90 (2H, m), 7.15-7.29 (2H,
m),77.l38-7.41 (1H, m); MS m/z (TS") 280, 282 (MH"). ‘




5 EXAMPLE 192 5.:Ch | oro-2-f4-(nethyl sul fanvl)phenoxvt benzvl am ne To a
suspensi on of |ithium al unini um hydride (745 ng, 19.6 rrbP§PiERbe My o
ether (30 nL) was added al um niumchloride (872 ng, 6.54 mMmmol) in diet hyI
ether (10 nmL). Follow ng conplete addition the m xture was stirred for 15
m nutes at roomtenperature, then the nitrile frompreparation 58 (2.44 g,
8.7 mmol) i | yl ether (10 m-) was added dropw se, The m xture was
then stirre ?slllﬁ%?fl? hours at room tenperature, after whP EHUPVMZ, ¢ \as
quenched by the addition of 5 sodium hydttkide (IM 5 m-) and then dil uted
wi th diethyl et-E E !29_ m_% After stirring for 5 minutes the liquid phase
was decant ed esi due washed twice nore with diethyl ether (2 x
20 nL): The copREPAstATIGIARI C | ayers were washed with saturated aqueous
sodi um bi car bonat e (20 ﬁ[j, br| ne (20 rrL) dr| ed (MgJS™) and evaporated to
a yellow oi | (ZBiMefvigdianylohe 0247(3H s) 3.84 (2H,
s),,6.75-6.79 (2H, rr) 687690(2H : 715 (-2H, 7.38-7.41 (1
H m; Msnz (TS) 280, 282 ( tenber@(iim WO 01/72687 :
PCT/ 1 BOLl/ 00428 114 PREPARATI @‘ Meth | sul fan I heno
benzal deh de + lan} ".CO, DWVF. A"SAABLSAAa 5 2-Fl ugfobenzal dehyde (31.6
m _, 300 nmol) and4- (rret hyI nmer capt o) pﬁ"enol (46. 27 330 rmol ) were
di ssol ved in DMF (500 nlL) and potassi um carbonat e '; 62 2 g, 450 nmol) was
then added. The mixture was heated-at 100 C for ‘12 under a nitrogen
at nosphere. 5 Af 2‘5!”%@9!12&@6%6 (Hofrmie dfematol)randtdmathyimenceptofphenalv apor at ed
to dryness, I t artitioned be n 0 ethyl
33h ?rﬂ‘nd(ﬂ J\Ig'l'e u@sﬂﬁ&? lna[[i'fﬂF E%@ c\,%o%am\]/ﬁrh 'WZ

acet ate. and’ Wa he organi ¢ l.ayer was Se
_(62 2 g, 450 mmol) was then added The mixture was-heated-at 100 °C for 12 h

under a nitrogen atmospheré. After cooling to room temperature the mixture was
evaporated to dryness, co»evapc_;rated' with tdluene and then partitioned between
0 ethyl acetate and water. The organic Iayer was separated, washed with water,
dfied (MgSO,) and evaporated to a brown oil of the desired aldehyde material
(84.4 g) which was contaminated with ca 15% of starting phenoal, but sufficiently
pure to use directly in the next stage; 8, (CDCI,, 400 MHZ) 2.47 (3H, s), 6.8? (1H
- d), 8.99 (2H, m), 7.17 (1H, m), 7.29 (2H, m}, 7.49 (1H, m), 7.92 (1H, d), 10.49
5 (1H, s). If required the crude mixture can be purified by flash chromatography
~ [SIO,; ethyl acetate! hexanes (2 — 10%)] to obtain a pure sample of the desired

1

" aldehyde compound.
Alternativ'ely the title compound can be prepared as follows:

Potassium carbonate (538.7g, 3.89moi) and 4-(methylmercapto)phenol (400;q,
2.85moi) were added successively to DMF (3L). 2-Fiuorobenzaldehyde (322g,
2.59mal) was then added to the 'slurry and the mixture heated in the range 92 to
100 °C. Aiter 19 h the reaction mixture was allowed to cool to room temperature
5§ and water (2L) added. The solution was cooled to Eeiow 10 °C and the pH '
" adjusted to 2 with 2.5M HCI (‘i.SL), keeping the temperature below 10 °C. Water
(2.6L) was added and the slurry sfilred at below 5 °C for 2 h. The slurry was
 filtered and the cake washed with water (4x1L). The crude product was

dissolved in dichloromethane and thé solvent distilled to azeotropically remove



dried (MgS™4) and evaporated to a brown oil of the desired al dehyde
material (84.4 g) which was contaminated with ca. 15% &% SeptambphdlGshenol ,
but sufficiently pure to use directly in the next stage; 8,, (CDCl3i 400
MHz) 2.47 (3H, s), 6.87 (1 H d), 6.99 (2H, m, 7.17 (1 H m, 7.29 (2H,
m, 7.49 (1 H m, 7.92 (1 H d),- 10.49 5 (1 H s). If required the crude
m xture can vagoepueshfi ed by bash chromat ography (Si Q2; ?&ﬂiﬂuu t at e!
hexanes (2 -> 10%] to obtain a pure sanple of the desire ehyde
conpound. Alter natively the title conpoudd®can be prepared as foll ows:

Pot assi um carb éﬁ;% g 3. 89 n) and 4 érret hyl mer capt o) phenol (400g,
2.85np1) were el 'F@@T"Q‘ Bas @glided a9 raauised. obRedri| dehyde (322g,
2.59m01) was tbenloadmaﬁ@sdm@nsddsruﬁéh @héeﬁtlﬁh@ed*mﬁ cft \%\%ttﬁgchﬂ el he range
92 to 100 C. After 19 h the reaction mxture was allo to cool to room
temperature 5 BW&”%aﬁse?"?'b@?"%dQ@%) The sol ution was cooled to below 10 C
and the. pH adj usted to 2 with 2.5MHCI (1.5L); keeping the tenpperature

bel ow 10 C. \ater 2.6L) was”™added and the slurry stirred at below 5 C for
2 h. The sl@rr i and the cake washed with water (4x1 Q The -
crude product YRS reddtiGsef %8 |vent distilled
to azeotropicall yrer enove ﬁz“anSrgﬁnginﬁg% gfgg%&%&%f?g%b FI”@B@/"’OOMS 115
the water. Fr eﬁﬁga|0éﬁﬁlﬁmmﬂhanﬂlah@QMUdedndﬁ-ﬂuemhenzmﬂehTm tdyovide
br oduct a5 an Sercerpas AReperbos R IR £ igatbn kRS b r et ity
pr epar atlﬁn I mrgﬁmdog:aﬂbya?%;am mmgubetneficr?aﬂipa[ﬁt@qth@dafaamgg ofth
comerci a ‘ayal ﬁ%tﬁg:es%??gwan &JO enzal dehydes to provide e
!0 %

conmpounds o pr epara ¥ on was monitored careful ly by
thin layer chromatography and was run until deened conplete. The-data for O
t hese conpounds are.given in the table bel gw. Preparati onRAR5(RS) VDat a
2HBr 3- CF3SH(CDCl 3, 300MHz) 6.82 (1 H,&° .23 (1 H d), 7.34 (1°H, s),
748(1Hd),752(1Hdd)765R .
. -é3

R

Preparation | R* R® (R, |Data

2 H Br | 3-CF; 31(CDCl;, 300MHz) 6.82 (1H, d), 7.23 (1H, d)

7.34 (1H, s), 7.48 (1H, d), 7.52 (1H, dd), 7.65

(1H, d), 8.08 {1H, s), 10.40 (1H, s) ~

3 H [Br [4-CF, |8, (CDCL, 300MHz) 6.87 (1H, d), 7.16 (2H, d),
’ 7.61-7.72 (3H,.m), 8.08 (1H, s), 10.36 (1H, s);

. MS m/z (TS*) 344,346 (MHY.

4 H H " |4CF; 8y (CDC;, 300MHz) 7.00 (1H, d), 7.16 (2H, d),
7.28 (3H, m), 7.62 (3H, m), 7.98 (1H, d), 10.49
i GHs S) :

5 Br H 4-CF, dy; (CDCl;, 300MHZ) 7.11 (1H, s), 7.18 (2H, d),

. 7.42 (1H, d), 7.69 (2H, d), 7.84 (1H, d), 10.40
' (1H, s) ,
6  |H H |4-OCF, [3,(CDCl, 300 MHz) 6.92 (1H, d), 7.08 (2H,
m}), 7.23 (3H, m), 7.55 (1H, m), 7.96 (1H, dd),
. 10.50 (1H, s); MS m/z (TS*) 300 (MNH,".
7 H Br [4-OCF; | &, (CDCl;, 300 MHz) 6.81 (1H, d), 7.08 (2H,
' m), 7.26 (2H, m), 7.62°(1H, dd), 8.04 (1H, d),
10.4Q (1H, s}
8 ‘ Br H 4-OCF, | &, (CDCl,, 300 MHz) 7.05 (1H, d), 7.10 (2H,
T : d), 7.30 (2H, d), 7.35 (1H, dd), 7.80 (1H, d),
10.45 (1H, s)
9 H |Br {4-SMe |&,(CDCl, 300 MHz) 2.49 (3H, s), 6.78 (1H, d),
6.98 (2H, m), 7.28 (2H, m), 7.48 (1H, dd), 8.02
(1H, ), 10.44 (1H, s); MS m/z (TS*) 340
(MNH,")




1 H d), 8.09 (1 H s), 10.40 (1 H, s) 3HBr4-CF38H (CDJ 3, 300MHz) 6. 87
ElH, d)?-?. 16 ((2H, d),)7 61-7.72 (3H,. n), 8.08 (1 H, 39 Santember 2004 s)
MS mz (TS}) 344,346 (MH). 4HH4- CF38H (CDCI 3* 300MHz) 7.00 (1 H, d), 7.16
(2H, d), 7.28 (3H, m), 7.62 (3H, m, 7.98 (1 H, d), 10.49 (I H, s)

5Br H4- CF38, H (CDCI 3, 300VHz) 7.11 (1 H, s), 7.18 (2H, d), 7.42 (1 H d),
7.69 (2H, dwodwBékr(1 H d), 10.40 (1 H, s) 6HH4- OCF38I—IP‘§.§BQ6{§ 2{300 MHz)
6.92 (1H, d), 7.08 (2H n), 7.23 (3H r’r),“ﬁ7_(55(1H M H dd).
10.50 (1 H s); MS mz (TS*) 300 (M\H ) Br 4- OCF3SH (CDC13i 300 MHz) 6. 81

£ Q4 (1 H d) _10.40
Ei’ﬂ’ gg’sérES‘%%[gw"’ 4': R S ddRya jﬁ (1H , 1nA(’)H d) 30 (2H,
d), 7.35 (1 H "dd). (1FH, 1dhSMeg T‘? ‘a’ﬁb%’ Z%@”M*‘(@n 3i 300
7) 1]H d), 6. 98 @B 79730 @l mhd.5844H, ), 48 (|1 H,

MHz) 2.49 (3H s), 6.78

( Ol
dd), 8.02 (1 D144 -t—+H+—Sxo— Ve t enber
202)4 \/\0015723, 116 BE 1 BB/ ddTBe pridis 1#&‘-)@}(3*%&3 7@ it40.3VeSH
(CDA 3, 300 MHz) 2.49 {(3H, |s), |6.86-6. -H u?ﬁﬂaﬂﬂfﬁ 2.2573

(1 H m, 10/t H1d j‘_ﬂ%%

(1H, d),

d).726 (1H m), 7.40 (1H m), 7.57 (1H, m),
7.98 (1H, m), 10.45 (1H, s); MS m/z (TS") 300
(MNH,.

13 H |MeO [4-SMe | &,(CDCl, 300MHz) 2.48 (3H, s), 3.86 (3H, 5),
6.90 (3H, m), 7.10 (1H, dd), 7.26 (2H, d), 7.40
(1H; d), 10.39 (1H, 5)

- 14 Br H 4-SMe | 3,(CDCl,, 300MHz) 2.50 (3H, s), 7.00-7.06 S
' : (3H, m), 7.29-7.34 (3H, m), 7.88 (2H, d), 1046
(1H, s)
15 IH H 4-Br 8 (CDCl,, 300 MHz) 6.90 (1H, d), 6.94 (2H, d),

7.22 (1H, 1), 7.48 (2H, d), 7.52 (1H, m), 7.94
{1H, d), 10.46 {1H, s)
16° H Br 3-OMe 8. (CDCl;, 300 MHz) 2.46 (3H, s), 3.89 (3H, s),
- 4-8Me | 6.65 (2H, m), 6.83 (1H, d), 7.20 (1H, d), 7.40
| (1H, dd}, 8.04 (1H, d), 10.46 (1H, s); MS m/&z
, (TS*) 370/372 (MNH,)
178 H Br | 3-CF, 8y (CDCl,, 300 MHz) 2.55 (3H, s), 6.81 (1H, d),
4-SMe | 7.20 (1H, d), 7.40 (1H, s), 7.46 (1H, d), 7.66
. (1H, d), 8.08 (1H, s), 10.43 (1H, s)
18 MeO | MeO | 4-SMe - | 5, (CDCl,, 400 MHz) 2.48 (3H, s), 3.82 (3H, s),
3.93 (3H, s), 6.43 {1H, s), 6.95 (2H, d), 7.28
(2H, d), 7.38 (1H, s), 10.25 (1H, s); MS m&
(TS*) 305 (MH").
# The phenol of preparation 35 was used. .

® The phenol of preparation 34 was used.

PREPARAT!ONS 19-20

5 The followmg diphenyiethers were prepared in an analogous fashion to the
reaction described for preparation 1 using 2-chloro-5-nitrebenzaldehyde with the
appropriate comrﬁerciai!y avail_able“phenol.. Shorter reaction times (ca. 3 h) were -
'éufﬁcient fo achieve good convefsions in these cases. '



6.99 (2H, 7.17 (1H, m, 7.29 (2H rn), 7.49 (1H m), 7.92 (1H, d),

10. 49((1H nl) 12HH3(CCF38H (CDCl 3r 400 MHz) 6.97 (3H, rﬁQSqﬁ@Bb@?M04d)

7.26 (1 H m, 7.40 (1 H m, 7.57 (1 H m, 7.98 (1 H nm), 10.45 (1 H s);
M mz (TS*) 300 (MNH44). . 13HVeO4- SMe8H(CDCl 3, 300MHz) 2.48 (3H, s), 3.86
(3H, s), 6.90 (3H, m, 7.10 (1 H, dd), 7.26 (2H, d), 7.40 10.39 (1 H, s)
14Br HA- SMeSHe GGl 300MHz) 2.50 (3H, s), 7.00-7.06 (3H, ﬁﬁ??”é’ 9-7.34 (3H,
m, 7.88 (2H, d),  10.46 (1 H s) 15HH4-Br8K (CDCl 3, 300 0 (1 H d),
6.94 (2H, d),.7.22 (1 H, t), 7.48 (2H, d)177.52 (1 H n), 7.94 (1H, d),

10. 46 (1H, s) 160HBr3- OMe5H (CDCl 3, 300 MHz) 2.46 (3H, s), 3.89 (3H, s),
4-SME6. 65 (2H, m), 6.83 (1H, d), 7.20 1 ), 7.40 (1 H dd), 8.04 (1 H,
d), 10.46 (1 H s); MS mz (TS4) 370/372 H4+) 17HBr 3- CFOSH (CDCI 3, 300
MHz) 2.55 (3H, s), 6.81 (1 H d), 4-SMe7.209(1 H, d), 7.40 (1 H s), 7.46
(1 H d), 7.66 (1 H d), 8.08 1.H s), 10.#3(1 H, s) 18MeOVeO4- SMe8N
(CDCl 3, 400 MHz) 2.48 (3H, s), 3.82 (3H s;y 3.93 (3H, s), 6.43 (1H, s), .
6.95 (2H, d), 7.28 (2H, d), 7.38 (1H, s), 1 .25 (1H, s); M6 mz (TSF) 305

(M+). The phdREpdRtioR emarcun 35 TS “data TCPITE 5 gration
34 was used. HRGPARATI G40 R PREHY !’-- .;,‘\'f e—pr epar ed
I n an anal ogouUs f ashi om to thyeﬂ ﬁ té&p r| - Rolopyeidcie): 'n | using
2- chl or 0- 5- ni tjr obenzal dlehydq. )4 Fyaqt g(M,@&Pﬁ‘ronate commEr ¢l alft Y avgi | abl e

phenol . Short gizgreact i Preg]! H(cstfcﬁ,,, 400Mz) 883 EH, d), 7.27 (21, d), 8.36 (1H, dd),
8.83 (1H, d), 10.55 (1H, s); MS m/z (TS*) 311 (MH")

PREPARATION 21 |
N N-Dimethyl-N-{2-[4-(methylsulfanvliphenoxvibenzvi}amine

. - i ~
d : MoNHHCL ELN Ef/
E THF, DCM, NaBH(OAC), o :

5 - ' SHo Stte .
The atdehycjé of preparatioh 1 (21.23 g, 87 mmol) was dissolved in a 1:1 mixure
of THF and DCM (180 mL each) together with dimethylamine hydrochioride (7.81"
g, 95.8 mmol) and triethylamine (36.4 mL, 261 mmol). Sodium
t:iacetoxybo}ohydﬁde (27.7 g, 130.7 mmol) was then added to the reaction
0 mixture stirred at room iemperatuye im_der a nitrogen atmosphere ovemight. The
_reaction mixture was evaporated, and then partitioned between DCM and water
(1000 mL each). The organic layer was separated, dried (MgSQ,), and then '
' evaporated to a brown oil. The residue could be purified by flash chromatography
[s;oz; {(MeOH/ 880 NH) (9: 1)} (0 —» 5%) in DCM] to afford the desired amine
5 free base compound as a bl_'own oil; 8 (CDCl;, 400 MHz) 2.26 (6H, s), 2.46 (6H,
s}, 3.45 (2H, s), 6.84-6.90 (3H, m),‘7.13 (1H, 1), 7.20-7.26 (3H, m), 7.46 (1H, d);
MS m/z (TS') 274 (MH"). Alternatively, the crude reaction product could be
' purified by formation and crystallisation of the hydrochloride salt by dissolution in
diethyl ether (150 ml.) followed by addition of hydrochloric acid (1M) in diethyl
Q  ether (150 mL) to the stired solution. The hydrochloride salt of the desired
dimethylamine compound was collécted as a white solid (22.58 g, 84%); &,




sufficient to achi eve good conversions in these cases. 29 Septenber 2004 WO
01/ 72687 117 PCTI | BO1/ 00428 Preparati onR3data 19- SMeSr 2 Igntgrgbergfig4nz)
2.53 (3H, s), 6.90 (1H, d), 7.10 (2H,. m, 7.37 (2H, m, 8.30 (1 H dd),
8.79 (1 H d), 10.58 (1 H, s); Msnfz (TS+) 307 (M\H -). 20-CF3 61, (CDG s,
400MHz) 6.98 (1 H, d), 7.27 (2H, d), 8.36 (1 H dd), 1 L 8.83 (1H d),

10.55 (1H, ™~ gffz (TS) 311 (MH) PREPARATION 21 N. ] - X2
4- (et hyl suf‘}'aﬂiﬁ? phenoxyi benzyl }am ne Me2NFCHa , -+ Ti %&%’%%FI (DWy, 5

The al dehyde of preparation 1 (21.23 g, 8% nmol) was dissolved in a 1:1

m xure of THEF@SS DCIVI(#180 m_eachéto ether with '

di met hyl ani ne. lo 490 MHZA 24343H15), 480 ¢BH,81).h37 (2Han) 6186i (dHhg), 6.831(2H( 36. 4

m., 261 nmol). e, tgyi ' 758, ) was then
) dﬁqdz!Ol{Fert), ﬁﬁ(ﬂﬁ@.ﬁ.@@gﬁé{ gﬁ‘?.sfa?(?H d ézrl.g‘f&@é%ﬁg

added to the reaction m xture Stirr roomte der a
ni trogen at nosphere overnight. The- reaction m xture was evaporated, and

then partition gyga% ...The organic .|ayer
was separ at ed, ﬁﬁ?’?i%%wﬁ?%@ﬁ t agt;]ofﬂ{g]/tgl%%ro @Pg@%@nabeoqrgaﬂeaiaﬁ The
resi due coufd flowsirified by flash chromatography [SiO2; {(MeOH 880 NH3)
(9: 1)} (0 -35% inDCM to afford the desired -amine 5 free base conmpound
as a brown oil; 8H (CDOA 3, 400 MHz) 2.26 (6H, s), 2.46 (6H, s), 3.45 (2H,
s), 6:84-6.90 A3dution of ffie pBdattront preparaith 7 (20g( BEmeY in DCHG2 3 wab ; M5

T o PR TP R Sl S b P b o
di ssol uti on i n1.78met) apd trizittiytimitd G@5514.80rR01) sUMBEksRElya dPkltbRBeraturdyids ochl ori ¢
actd (1M 41 25858440 20 °c and after 1 h sodium triacetoxyborohydride (508g, 2.93mol)
was added. After 20 h, dichloromethane (3.9L) was added and a solution of 8%
. sodium picarbonate (3.9L) was added over 0.5 h. The layers were separated
and the organic layer washed with water (2.5L). The layers were again
separated and the organic layer was concentrated fo a volume of 1.65L. FEthyl
acetate (2.89L) was added and the solvent removed replacing with frésh ethyl
éc_tf.-tate fogivea final volume of 2.92L. The solution was theﬁ cooled to below
S °C and 6.75M hydrochloric acid in isopropanoi (0.25L, 1.69mol) added
maintaining the temperature below 10 °C. After stirring for 1 h at below 5°C, the
slurry was filtered, washed with ethyi aqétate (2x0.39L) and dried in a vacuum
9 oven at 50 °C overnight to give the desired product as a powdery solid (308.3g,
63%). ' '

[81]

PREPARATIONS 22-25

The amines of Preparations 22 to 25 were prepared according to the process
5 described in preparation 21. '




0 ether (150 nmL) to the stirred solution. The hydrochoride salt of the
desired dinethyl ani ne conpound was col | ected as a whi t49 Septerbenz00gs g,
84% ; 511 29 Septenber 2004 WO 01/72687 PCT/1BOLl/ 00428 118 (CDC13, 400
MHz) 2.43 (3H, s), 2.80 (6H, d), 4.32 (2H, s), 6.86 (1H, d), 6.93 (2H d),
7.20 (1 H t), 7.25(21-1, m, 7.36 (1 H dt) 7.85 (1 H dd), 12.47 (1 H,
br). Alternavoveisss the hydrochloride salt of the titl epSRiEpeRa can be
prepared as 5 follows: A salution of th?]_:goroduct from preparation 1 (390g,
1.59n0l) in DCM (2.73L) was added' to-THE (2.73L). To that was added

di met hyl am ne- hydrochl oride (143g, 1.75nol) and triethylam ne (485g,
4.80nmol ) successively. The tenperature was adjusted to 20 C-and after 1 h
sodiumtriace dmﬁmwubhydls&aiiﬁng( 049, P, 93n0l)  Waspa@ded. After h,

di chl or onet ha e (3.9L) wamtetidlded andja sol ution of 8% sodium bi chrbonate
(3.9L) was ad{@zl(Hflealt)O] Prep4 T, F@y%ﬁcmggﬂmrzww ganic

| ayer washed th water| (2.5L)} The |gy@gs(iMed)er. Hnd,stS@Hat ated and t he
organi c | ayer {was conceptrated to a ynkus, mfﬂsﬁ{m% 7&3 thte
(2.89L) was agided and the sol vent remeqUSYy 29al (MEHNY W|th fresh et Ny |
acetate to giy@a final|Rrep.6ne| ©0CE, PRL(CDTL @06 MHEK2.Z5(6MRs, Smﬁﬁﬁ)’al ed to
below 5 C angl 6. 75M hyldrochl o[ic acy s, 6.92 BHORAY, PAAEH, m),0. 2334, n:l,) 6pno1)
added i nt ailni ng the kenperafure bn‘r@\(miDd)QASMﬁs*)su(Mng forf! h at
bel ow 5' C, th¢24slurry vﬁsp-ﬂﬁlkbﬂeﬂq Ysbeig 400 MRz FoyGHAg ST e @n( ZK0. 39L)
and dried |n vacuum Of oven af 50 Q g\eTavighy), 6.83 (JH\D, ddvidasi ref product
as a powdery $olid (308 39, 6B8%. PRESRATCONG 28 aL7IbeHhm e pf
Preparations 2 _to 25 wer e prepar ed pdHot)dWBava [GSY B2 (MHoress 5 descri bed
in preparatioh?21. 29 Djs‘bﬂeiﬁ)erwnom NG saltt 5,7 @eBMSO10oMER) ES0 [8H)04R8
PreparationSt grtingR3 - + 18),4.30 (2H, s), 6.87 (1H, d), 7.07 (2H, d),
] éﬁ?gH f), 7.42 (1H t), 7.60 (2H, d), 7.78

PREPARATION 28
N-Methyl-N-{2]4-(triflucrometho henoxylbenzvilamine

Cf L e O

The aldehyde compound of preparation 6 (2.5 g, 8.86 mmol) was digscived in a
solution of manomethylamine in ethanol (ca. 8M) (11 mL, 88 mmot), and the

-0 mixture stirred at room temperature overnight. THF/ ethano! (1:1) was added to
th_e’ mixture to aid dissolution and sodium borohydride (3.35 g, 88.6 mmol) was
added. Stirring waé continued for 4 h before the reaction was quenched by
cautious addition t_)f hydrachloric acid (1M) (until gas evolution ceased). The
mixture was basified with aqueous sodium hyﬁro;dde (2-M). and then extracted

5  with ethyl acetate (3 times). The combined organic fractions were dried (MgSO0,)

and evaporated fo an oil which was purified by flash chromatography [SiO,; .
DCM/ MeOH/ 880 NH, (93:7:1)] fo afford the desired amine compound as a
colourless oll (2.23 g, 84%); &, (CDCl,, 300 MHz) 1.72 (1H, br}, 2.42 (3H, s), 3.77




Material 22 (HCl salt)Prep. 44CF38H (CDCI 3, . 300M—|z) 2.79 i(ng s), 4.28 (2H,
s), 6.96 (1 H, d), 7.06 (2H, d), 7.29 (1 H t),' 7.42 (49 pertember,2¢id (op
d, 7.95 (1 H d); MSmz (TS*) 296 (MHL. 23Prep. 64-OCF3SH (CDCI, 300 M)
2.25.(6H, s), 3.44 (2H, s), 6.92 (3H, rn), 7.17 (3H, m, 7.23 (1 H, rn,
7.49 (1 H, d); MS nda (TS+) 312 (M—l*). 24Prep. 123- OCF38H (CDCl 3i 400 M)
2.23 (6H, s)woduAds7(2H, s), 6.78 (1 H, s), 6.83 (1 H, dperfodfeds! H d),
6.97 (1H d), 7.18 (1H m, 7.28 (2H m, 7.49 (1H d); M5- m(TS'") 312
(MH*). 25Prep 154-BrHCl salt: BH (d5- DVMSE2.400 MHz) 2. 71 (6H, s), 4.30 (2H,

558 11 0 Bt el 5. 7.2 (e, W 7.4 (5, i ma v S8 21

Met hyl -1 V- f 2- 4480 | uor omet hoxy_) phenoxy] benzyfamine 5. EN.Nall, OCF3 The
al dehyde conpound of preparation 6 (2.5 g, 8.86 mmol) was dissolved in a
sol ution' of nononet hyl am ne in ethanol (ca. 8M (11 nt., 88 mol), and the
0 m xture stirpPREPARATIONYFEeNper ature overnight. THFI ethanol (1:1) was
added to the' E)QLHG 19 ai d dlssolutlon and sodlun1borohydr|de (3.35¢g
88.6 mmmol) = f APMEs : ning h before the reaction
was quenched, by cautious addltlon of hydrochlorlc acid (1 M (until gas
evol ution ceased). The mxture was basified w th aqueous sodi um hydroxi de
(2M, and then extracted 5 with ethyl e (3 times). The conbined
organic fractions were dried (MSO4) evaporated to an oil which was
purified by flash chromat ography [ Si 02i McOH 880 NH3 (93:7:1)] to
afford the desired am ne conpound as a ourless oil (2.23 g, 84%;

SH (CDCI 3, 300 MHz) 1.72 (1 H, br), 2.42 (34, s), 3.77

The title amine was synthesised using the conditioné described for preparation -

0 26 starfing from the aldehyde compound of Preparation 4; &, (CDCl,, éDDMHz)
2.57 (3H, s), 4.14 (2H, s}, 5.50 (2H, brs), 6.88 (1H, d), 7.18 (3H,-m), 7.34 (1H, 1), -
7.61 (2H, d), 7.70 (1H, d); MS m/z (TS*) 282 (MH").

- PREPARATION 28 _
5  N-Methyl-N-{2-]4-{methvisulfanvDpheno benzyllamine
. W o

~ The title amine was prepared from the aldehyde of preparation 1 according to the
method described for preparation 26; 5,(CD,0D, 300MHz) 2.41 (3H, s), 2.45
(3H, s), 3.80 (2H, ), 6.84 (1H, d), 6.94 (2H, d), 7.15 (1H, m), 7.28 (3H, m), 7.43
0 (IH,d); MS m/z (TS") 260 (MH).. '




29 Septenber 2004 WO 01/72687 PCT/1B01/ 00428 120 (2H, 3 92 (3H, m,
7.16 (3H, m, 7.23 (1 H m, 7.41 (1 H, d); Ms mx (TS43 %@mempﬁnmm
PREPARATI ON 27 5 N-Methyl -N-{2-(4-(trifluoronethyl)phenoxy]benzyl}am ne The
title am ne was synthesised using the conditions described for preparation
0 26 starting fromthe al dehyde conpound of Preparation 4; 8H (CDCl 3,

300MHz) 2. 5w @iacss), 4. 14 (2H, s), 5.50 (2H, brs), 6. %% M?gg 7.18
+

(3H, M, 7.34 (1 H t), 7.61 (2H d), 74940 (1 H d); ) 282
(MH). PREPARATION 28 5 N Meth I- 2- 4- neth Isulfan | Deno ben am ne The

V& ami ne was ppREpARATI@HYt he al dehyde of preparation | according to the
nmet hod descri béd T0r preparation 26; 8H (CD30D, 300MHz) 2.41 (3H, s), 2.45

(3H, s), 3.80 Nd2i4-(Bthyl ljphe -NA-digethythining/. 15 (1 H, m), 7.28
(3H, M, 7.43 0 (1 H d); MSnfz (TSL 260 (MH). 29 Sept ember 2004 WO

E@ h | sul fanyl ) phenox
4 The product from -
DMSO 5 (3.2 nL) and

01/ 72687 PCTI EB01100428 121 P | ON 29 N—l
bent I -N Ndineth}(lamne Et d{ Rt @deny, OVEO,

, O
preparation 25 (1.09 g, 3:18 nol S Gssolved i
treated wi th sodi um et hanet hi ol (535 ng, 6.36amol) and pal I adi um
tetraki s(tri phenyl phosphi ne) (36 ng, 1155. 57) e mxture was stirred

and heated to 0 ol oom tenperature, the

m xture was par ggﬁ‘%?oﬁ'e@ fRgue '\/ﬁg%%&qéq& Wag disaoivedip®MSOeach) . The
organi c | aygr @asmspwmmuwmdsddmnaﬂm@miak@wes mgeafastsﬁraa?]sﬁdwth di et hyl
0 ether (100 ther | ayers were washed wth brine (100

h
m.), dried (V\’b@&ﬁnﬁﬁﬁg@ﬂh‘ﬁ& Rivpsphine) (357 ma 116887 )iThe midurerwasat i on by

flash stirred and heated to 100 °C overnight. After cooling to reom temperature, the
mixture was partitioned between water and diethyl ether (160 mL each). The
organic layer was separated and the aqueous layer re—extl;acted with diethyl
0 ether (100 mL). The 'comb_ined ether layers were washed with brine (100 mL),
dried (MgSO,) and evaporated to a bright red oil. Purification by flash
. chromatography [SiO,; DCM/ MeOH/ 880 NH, (93:7:1)] afforded an orange oil
which was dissolved in ethyl‘acetate (10 mL) and treated with hydrochloric acid
(1M) in diethyl ether (6 mL). The solvents were evaporated to afford a beige solid
5  which was recrystallised from boiling ethyl acetate to give a cream powder
(491mg, 54%); 1.30 (3H, 1), 2.80 (6H, d), 2.92 (2H, q), 4.31 (2H, d), 6.88 (1H, d),
6.94 (2H, d), 7.23 (1H, 1), 7.38 (2H, d), 7.87 (1H, d); MS m/z (ES") 288 (MH")

'PREPARATION 30
0 3-(Aminosulfony})-2-]3-methoxy-4-{methylsulfanyliphenoxyl-N-methylbenzamide

e H
B Koo, o MG ’
d (»] + —— O’ D
- oMe & .
Ma

-

The sulfonamide from preparation 67 (405 mg, 1.7 mmol) was combined with the
phenol of preparation 35 (297 mg, 1.7 mmol), potassium carbonate (362 mg, 2.6
. mmol) and DMF {10 mL), and the mixture was then heated at 110 °C for 18
5 hours. After cooling to room temperature the reaction mixture was diluted with
water, acidified to pH 3 with hydrochloric acid (2M) and extracted with ethyl .




chromat ography [SiO2; DCM MOH 880 NH3 (93:7:1)] afforded an orange oil
whi ch was dissolved in ethyl acetate (10 nL) and treat e4P SfRIEMASTHIENI ori c
acid (1 M in diethyl ether (5 nL). The solvents were evaporated to afford
a beige solid 5 which was recrystallised fromboiling ethyl acetate to give
a cream powder (491 ng, 54%,; 1.30 (3H, t), 2.80 (6H, d), 2.92 (2H, q),
4.31 (2H, d) (1 H d, 6.94 (2H, d), -7.23 (1 H, .38 (2H, d),
7.87 (1 H d ?ﬁyl\/%gsr-r’fz (ES*) 288 (MH{) PREPARATION 30 0 3"‘* r%l%%géulfon | -2
3-netho -4- neth Isuffan | heno -N meth #B%n' zami de e The sul fonami de from

reparation 67 (40 1.7 | ) was conbined with the phenol of
Br eBar ation 35 a}:@t@% &8‘,7%7‘[7)- %E_%P'%QP“‘ﬁc'ﬂyé&W‘Efﬁl‘G@@Plﬂﬁﬁ-aﬁf@d((@gsﬁoﬁh?,ndz. 6 mol)
and DVF (10 mi)evaptishel fedijhedstiTRe MaRIUE MRS hﬁ@dﬁt&l R fRh ;Lﬂr‘am‘;téggélqhﬁs hours.

After cooling to roomtenperature the react Xt ure was ated?wi t h

wat er, aci di fi SPN/MefpHAE380 Nk B5drooHR0st0: B) toatiorl the tifle amiiessta browadilwi t h

ethyl 29 Septe A 8 I C X 75
m.). The organ m"éé’gb:/’m%@”??ﬁgﬁ' %‘é@ﬁ@r%&?%’é%ﬁ](éﬁ@ g‘?ﬁ&%ﬂ'g@d to
dryness. Thé r &H9%GH, das.8R\{tli fs)I8DY1H, i TmechHodv 30120 sy, .8 O, d),DCM :
McOH 880 NH3 AN IS .10:.1 t bi f title am de as a brown oil
(600 no, 90%;%%ﬁ(ZB@o&&g?‘"iMm%@%)?@%ﬁmgﬁ; 575 (3H, d), 3.75 (3H,
s), 56.69 (1 H d), 6.82 (1 H s), 6.86 (1 H. d), 7.16 (1 H d), 7.30
(2H, s), 7.75 [ g 7..(1 H s), 825 (1 H nm; M5 n-dz (TS}) 383
(MH). PREPARA &3ni des bel ow were prepared by the procedure

descri bed for nheﬂ&ﬁﬁsibubvﬁﬂérecbrétﬁréwgﬂié pﬁd&eﬁ%@i@s%e@ffor%%ﬁniﬁn 67 and
t he appropriate phenol fas i ndi ?at ed. -PreparationStarti ng( )" H NVR Dat a
Vet er | al 310 - YRR Suloramie of preparRten S ansbihe gppropyate phawpl g8 adiasted. 4. 27

(2H, s), 6.97 (1 H, d), 7.02 (2H, d), 7.15 H s), 7.21 (2H, d), 7.64
(1H, d), 11.60 (1H, br); NBMZ_(TS+}N;$5©iﬁ§iP).

Q

. ®3
Preparation | Starting | (R, *H NMR Data
Material : .

T |- 4'SMe | &,(CDCl,, 400MHzZ) 2.46 (3H, s), 3.46 (3H, 5),

. 14.27 (2H, s), 6.97 (1H, d), 7.02 (2H, d), 7.15 (1H,
s), 7.21 (2H, d), 7.64 (1H, d), 11.60 (1H, br); MS
. ’ m/z (TS*) 353 (MH").
32 Prep36 | 4-OMe | 5,(CD,OD, 400MHz) 2.36 (3H, 5), 2.96 (31, s),

.| 3-8Me |3.87 (3H, s), 6.87 (2H, m), 6.99 (2H, m), 7.86
e {(1H, d), 8.34 (1H, s); MS m/z (ES) 381 (MH").
CE) Prep 34 | 3-CF, | 8, (CDClL,, 400 MHz) 2.56 (3H, s), 3.52 (3H, 5),
" | 4-SMe | 4.39 (2H, s), 7.04 (1H, d), 7.12 (1H, 5), 7.31 (2H,
d), 7.40 (1H, d), 7.71 (1H, d) :

PREPARATION 34 .
4-(‘Methy_lsulfany_l )-3-(trifluoromethyliphenol ’

No,

No, NH,
) (1) NaSMe, DMF W Fe, AcOH (I NaNOz K50, 2
i, ——— i e .
- [
CF; CF, CF, mmm% CFy
-8 Va 7/

F

()  Sulfide formation: 1 -(methvlsuIfanﬂ)-4—nitro—2-(triﬂu9romeihyl)benzene
2-Fluoro-5-nitrobenzotrifluoride (30 mL, 218.4 mmol) was dissolved in
DMF-(218 mL} and treated with 4,4 thiobis-(6-fert-butyl-meta-cresal) (150
mg, 0.4 mmol) then sodium methanethiolate (15 g, 214 mmol). The




32Prep 364- OveSH (CD30D, 400MHz) 2.36 (3H, s), 2.96 (3H, s), 3-SMe3.87 (3H,
s), 6'.087 (2H, rn),( 6.99 (2H, n), .7.86 (1 H, d), 8.34 (4 eptembendtdn (ES)
381 (MH). 33Prep 343-CF3SH (CDC 3, 400 MHz) 2.56 (3H, s), 3.52 (3H, s),
4-SMe4.39 (2H, s), 7.04 (1H d), 7.12 (1H, s), 7.31 (2H, d), 7.40 (1H, d),
7.71 (1H, d) PREPARATION 34 4-(Methylsulfanyl)-3-(trifluoromethyl)phenof 2
(~ NeSM OMF wo bfi2és7 F /s ~} Fe, ACCH Sul fide fornntlopér,%-l’,mh | sul fan |
nitro-2- triftuoroneth | benzene 2-Fluoro-5-nitrobenzotri f’uorlde (30 i,
218.4 mol ) was dissolved in DVF (218 m3% and treated with ~4, 4

-thiobis-(6-tent butyl.-neta-cresol) (150 , 0.4 mol ) then-sodium
met Ihgnlats hi(ol ate (1§e%°,“°5i.'21’%ﬂ‘i‘?ﬁ¥ .Sﬂzfﬁ‘éamsm&%“iiﬁgf%%ﬁ‘{%ﬁls@r affeyavhicho 01/ 72687
PC /1801100428 123infecitwhs evapbiatéd o BRYofie! Tﬁéire%tdué%@;‘pfaﬁmﬁéoat ure
overnight, after i ch t%?"Ey't was evaporated to a | ow vol une. The residue
was partitioned bg’te&\%ﬁﬁ‘ t ‘WGFEF%W?teah@M@a¢l6®@O_m_amaftac)lon The .

ic f ti wWaish hadith | | each),
rod (MGSON) § and cvamorsaay ythinaich et iy ESQIIeREe) Bied (BB ach

dried (MySO4) 5 and evaporated to a yel |l ow ol ‘

chromat ogr aphy [ Si @ evepargied -2 yeltow oils Burifisatior by %hchwnﬁogiﬂ;ﬁy [Sfﬁzpr ded a
Chr ontat ogr aphy [ S G SRt betant5.o5 25 HOBONRMGHEH B A8, o (e 1111 e

sul fide (7.96 g, 15%pmpgands wiah wasfurthaqivriigd ﬁyﬂéﬁh.(cﬁﬂo'lﬁatogﬁphyﬁsﬁg; (1 h, d),
8.28 (1 H dd), 8- Herudentine Tho:Bo - 40:80) to afford the ttle sulfide (7.96 g, 15%); 5, |

(CDCl, 400MHz) 2.58 (3H, s), 7.39 (1h, d), 8.28 (1H, dd), 8.46 (1H, d)

(i)-  Nitro reduction: Mmethv!sulfanvl)—é-(triﬂuoromethyl)aniliné
A susbension of the sulfide from stage (i) in acetic acid {168 mL) and
water (25 mL) was treated with iron powder (11 25 g, 201 mmoi). The
mixture was stirred at room temperature for 2 hours before being
5 evaporated to a small volume. The residue was partitioned between
- " saturated NaHCO,,,, ethyl acetate (200 mL each) then filtered through a
plug of arbocel®. The organic layer was separated and the agueous layer
re-extracted with ethyl acetate (2 x 100 mL). The combined organic layers
were dried (Mng.,) and evaﬁoyated to a brown ol of the title aniline
o slig.h!y contaminated with acetic acid (8-g ca. 100%); &, (CBCl,, 400MHz)
2.40 (3H, ), 6.77 (1H, dd}, 6.95 (1H, d), 7.32 (1H, d).

(ii)) Diazonium salt formation/ hydrolysis: 4-{methylsulfanyl)-3-
(trifluoromethyl)phenol
5 . - A suspension of the aniline from stage (if) (8.00 g, 38.2 mmol) in water
was treated with concentrated sulfuric acid (20 mL) and cooled to 0 °C
with vigorous stirring. Solution of sodium nitrite (2.9 g, 42.1 mmol) in water
(15 mL) was added dropwise, and ubon completion of the addition the
mixture was stirred at this temperature for a further 30 minutes by which
o fime dissolttion had occurred. A sofution of copper(il)-nitrate
; - hemipentahydrate (120 g, 516 mmol) in water (900 mL) was added
followed by solid copper(l) oxide (4.9 g, 34.4 mmol). Vigorous stirring was



(ii). Nitro reduction: 4~(rnethy sulfanx)-3-(trifluoromethyl)aniline A
suspension of the sulfide fromstage (i) in acetic aci P 38Hemby ¢  wat er
(25 mM ) was treated with iron powder (11.25 g, 201 mmoi). The m xture was
stirred at roomtenperature for 2 hours before being 5 evaporated to a
smal | volune. The residue was partitioned between saturated

NaHCGs{e, , , 'wdbyiesacet ate (200 nL each) then filtered t BéOmeloodes P! Ug oOf
arbocel (r). The organic |ayer was separ a]iﬁf and the aqueous .| ayer
re-extracted with ethyl acetate (2 x 100 ). The conbi ned organi c layers

were dried (MgSOH4) i, | the title aniline O
slighly contani nated W' ace{ﬁ{rc AcT 8‘%@{%}%39 ditfg/gmryt eIradiiNV)

2. I40 ]£3H, s), /6 E? mikturz wad pxtraitcbwithidiethyl djher 2 3204 ﬂtlL%'liandimesé bti,rhe,,n%,] azolni gm :
salt formation/ hy uor.omet pheno

A suspensi on of the‘grg'l?\'ﬁ%é \?{grefelxg%&gc{]g&a?qepys f@’%g"&dr"élﬁe §1%|x)¥q wat er

was treated with ccmt:)efﬂleabmh“nédJNfaOHlfﬁcﬁmksdve(ﬁgcxﬂ'ﬁédﬁartﬂ-l $Qfhed to 0 CO -

Wi th vigorous stirrin t|on fsodlumnltrlte(29 , 42.1 mol) in
water (15 Lf"jfL) was %gﬁwmg‘?‘g °“‘éﬁ€i‘dmﬁ5@r¢x§6‘?¥ﬁ¢ with digthyl etha(2adtht i on t he
mxture was sti rredna;mbbﬁmbﬂé@%aﬁuuﬁﬁctfoﬁé w@ré‘ddééﬂ%@ GrifleYHegS by which
tinme dissolution ha curred A sol ution of cop VT -nitrate -

heni pent ahydr at e .( 1 andevFRpaledtp a\bmroﬂ(@@cn rﬂ‘! o) \ad CREH400MIL) owed by

ZELL&%ZP"EBBLN%%%& yD B0 ROk IS IS LIRS  ogen

evol uti on subsi ded '(1/265552137%)5) The reaction nmixture was extracted
with diethyl ether (2 x 400 nl-) and these conbined ofganics were
extracted wth aqueous sodi um hydroxide (‘1M (3 x 100 nl). The conbined
NaOH fract i ons PREPARMNI@NBGed to pH 2 with concentrated hydrochloric acid,

and extracted w”“"&%}'gh piflthﬁé'ﬂ'%ﬁ ﬁﬁ x!150 rnL). The conbi ned organic
fracti ons were™Was 8. (l\/gSO4) and evaporated to .a brown

il (3.5 9, 44%: SH 400NHz
oil (3.549 o ( Immar.x,co,mz é{ omonne

, 0 Mol K0, DM
H B
(W) BF, OEt,, EtSH
el —— it e
oMe OCM Y Nome
Swe ) ] SMe

(i) Formation of benzylether: 6-(benzyloxy)-1,3-benzoxathiol-2-one
5 6-Hydroxy-1,3-benzoxathiol-2-one (50 g, 297 hmo!) was dissolved in DMF
(500 mL), and treated with benzyl bromide (53 mL, 446 mmol) and
potassium carbonate (82 g, 595 mmol). The mixture was heated at 60 °C
under a nitrogen atmosphere overnight before being evaporaied to
~ dryness. The residue was paritioned between diethyl ether (700 mL) and
0  water (400 mL) and the organic layer separated. The aqueous layer was
" re-extracted with diethyl ether (2 x 800 mL) and the combined organic
fractions washed with water (2 x 500 mL), dried (MgSQ,), and evaporated
to a yellow ail. Purification by flash chromatography [SiO,; ethyl acetate/
pentane (1:19 ~» 1:9)] gave a gummy white sofid which was triturated with
i3] ' EtQOl' pentane to give a white solid of the desired benzylether (17.65 g,




2.44 (3H, s), 5.50 (1 H, brs), 6.97 (1 H dd), 716(1 H d), 7.38 (1 H,
d); I\/(IS niz)(ES-) 2(()7 (MW ?DREPARATI ON 35 3-Meths - A2BAPteRRRf 2004 henol
H &0; X CO,, UMF s QQ O (h) 6F, OE6 Et5H CINeOCl\/ISMelOOMeI, Kcoo,
OW Sva OWa (i) Formation of bent v Ad. lather: 6- ben to -1

3- benzoxat hi ol - 2-one 5 6- Hydr oxy- 1, 3- benzoxat hi ol - 2-one (50 g, 297 nmol)
was di ssol Veg idaF (500 nmL), and treated with benzy!P&/ﬁmﬂg g( 23 nL, 446
mmol ) and potassium carbonate (82 g, 595 mmol ). The m Xture was heated at
60 C wunder a nitrogen atnosphere over ni?ﬁﬁ bef ore being evaporated to

vt er (400 i r?S;ﬁ?ﬁai@@@%i@Oﬁ@féiﬁqﬁiﬁé@?s&sﬁéﬁ%> RIS 9], 478 vas
re-extracted wth qiltdy?. 35.t7hﬁ(5({2mg (\ﬁ’@ﬂ,/ﬁa:r C‘Qonbl ned organic

fractions washed with water (2 x 50 dri‘ed (I\/gS and evaporated to
a yellow oil. Purification by fI ash chromat ography [SI ; ethyl acetate/
pent ane (1:19 iy L:fdbolgd . WRfbhbhyt Urated with.
:5 Et2Q pentane to_give o[s penzyt et her (17.65 g,
29 Sept enbef 2004 \H)emmefrmstesmmﬁﬁmﬂmmﬂms dBS6IGECINSTHBO0MHZ)

5.10 (2H, 's), 6.92(35 Hlr) fd wr&atEPwitd adtieodid sodfurft Bydroxide (2M; 125 mL). After

stirring at room temperature for 2 hours the mixture was evaporated' to
remove THF and the remaining agueous solution was washed with dietﬁyi
“ether (3 x 100mL). The aqueous layer was then acidified with

o conbentrated hydrochloric acid to pH 1 causing the niixture to effervesce.
The mixture was then extracted with di‘ethyl ether (3 x 100 mL) and the
combined extracts were washed with brine (100 mL), dried (MgSO,) and
evaporated to a yeliow oil (13.65 g, 86 %); 84(CDCI;, 300MHz) 5.08 (2H,
s), 6.40 (1H, s), 6.55 (1H, d), 6.63 (1H, 5), 7.30-7.45 (5H, m); MS m/z

5 (TS™) 250 (MNH,").

(i)  Methyiation of the phenol and thiophenol; 4-(benzyloxy}-2-methoxy-1-
(methylsulfanyllbenzene : '
A mixture of the'thiophenol-pheﬁol from stage (i) (13.5 g, 58.1 mmol) and
0 potassium carbonate {9.64 g, 69.7 mmol) in DMF (150 mL) at 0 °C was
~ treated with methyl iodide (7.97 mL, 128 mmol). The mixture was aliéwed
to reach room temperature and stirred for 3 days. The reaction was
evaporated fo dryness and the residue partitioned between water (150
mL) and diethy! ether (150 mL). The aqueous layer was removed and |
‘5 . extracted further with diethyl ether (2 x 75 mL). the combined o'rganic
layers were washed with water {2 x 50 mL) brine (60 mL), dried (MgSO,)
and evaporated toa yeliow oil. Punﬁcatlon by flash chromatography [SiO,;
ethyl acetate in pentane (2% — 4%)] afforded an oil which solidified to a
“white solid after drying under vacuum (11.5 g, 65%); 3,(CDCl;, 300MHz)
0 2.40 (3H, s), 3.90 (3H, s), 5.08 (2H, 5), 6.57 (2H, 5), 7.20 (1H, dd) 7.35-
' 7.45 (68H, m); MS m/z (TS") 261 (MH*)



(1 H d), 7.35-7.45 (5H, m; MSmz (TS+) 276 (MNH4 ). (ii} Hydrolysis of
the thioxolone rin : 5- bent io -2-sulfan | henol 5 TheZbheepiginbe 4 r om
step (i) (17.55 g; 67.9 muvl) was dissolved in THE -(125 nlL) and treated
wi t h aqueous sodi um hydroxide (2M 125 nlL). After stirring at room
tenperature for 2 hours 'the m xture was evaporated to renove THE and the
remai ni Ng aokgeyHes0l Uti on was washed with diethyl et NeE f d0ad00mL) . The
aqueous | ayer was then acidified with ggcentrat ed hydroc or| ¢ acid to pH
1 causing the m xture to effervesce. Th Gixture was then extracted with
di et hyl et her 63') ), cts were waﬁhed W th
brine (100 niL)Wqri482E lsuifapyhobenol 13 g5 g, 86

% : 6H(CDC 3, 300M=Eh)e tfeneﬁetﬁaﬁrom st)ag gu)ﬂ(ﬁ 2?% Bb 5$&mot§w5§fs§ol%d ifipci@. 63 (1
iiri) Meth ration of

H, 7.30-7. 45
thesinhenol and thl( EH@HZ)#“*“'E“?@%"& E"ﬁiréthEtek ”ﬂe?%@%‘f’%fﬁﬂﬂe'b@q%ne A
m xture of the thi @@hﬁmtennimlednﬁef%ﬁﬁra@&étﬁxbs&ﬂé’re%mﬁﬁréway‘)') and o

pot assi um carbonate (9.64 ¢ 1) mL) . at Cwas treated

with met hyl 3i odi de Sélve@?vemlphtzl@fmea reaqm wﬁwu@ﬂ@eﬂagﬂamydm@wﬂcmxdr each
room tenperature andmshhd Stekkdia gﬂgﬁ’@ mIFQerrfe‘%ﬁﬁ{d g@ag“’ﬂ%n \Wafgg gy ed to

dryness and the residue partitione et ween water and-di et hyl
ether (150 nlL). Thdhegdditansofisagiom hydexidereMpuntihptd 10masraﬂairted The t her with

di ethyl ether (2 x washed with
vvatery(2 x 50 §r1_) rﬁl’l ne ?%%'gﬁ“%gﬁ%‘ngge@k}g%%%feBﬁéﬁ)a\gﬁ?%ﬁg%m{o a yell ow
(()Izly 4;;1]ri f;cat ijog Hayelr was meackdifteddly doe adﬁlt;on[cﬁlhgm'pchlemdadlcl{ (ﬂg.ett?rel 1 fj‘ncpent ane
0 af for.de solid after drying

under vacuu?n (11. Saég;m@@ég/yﬁ]h%&%’f%&%é %’ggﬁwﬁ ?}S{”?F? cqmbined, 97 ( 3p,
s), 5.08 (2H, s), Girsad (MgsD,)and eVa;itﬁat(adtd) axddi) Puﬁﬁc&ﬁenB figsh( 5H, n’) IVB m z
Gl cavage of the bei OB (b EOM herae et o e

phenol compound as a colourless solid (1.73 g, 28%); §, (CDC;, 400MHz)

2.21 (3H, s), 3.70 (3H, s), 6.30 (1H, d), 6.35 (1H, s) 6.96 (1H, d), 9.39

3 (1H, brs) -

PREPARATION 38
4-Methoxy-3-{methylsulfanyhphenol

g

J .
) allyiBe, K,GO,, DMF © ) NaOH, THF
f ———— ——
S ] ) SH

H
Q 8] .
lmmmm

P
=N

¢ () " Formation of allylether; 5-{allyloxy)-1.3-benzoxathiol-2-one’

5-Hydroxy-1,3-benzoxathiol-2-one (2g, 11.9 mmol) [prepared according to
J. Org. Chem. 1990, 55, 2736] was dissolved in acetone (13.mL) and
treated with potassium carbonate (3.29 g, 23.8 mmol}. followed by aliyl
bromide (1.13 mL, 13.1 mmol). The mixture was then stirred under

B nitrogen atmosphere for 24 hours. The reaction mixture was evaporated to



The benzylether fromstage (iii) (9.27 g, 39.5 mmol) was_ dissol ved in DCM
(5 mL), ethanethiol (5 nL) and SF3.CEt2 (5 nl, 39.5 nol3° AepiembretPO4dded at
roomtenperature under a nitrogen atnosphere. The m xture was stirred
overni ght before the reaction was quenched with hydrochloric acid (2M and
stirred for a further 30 mns. The m xture was then based by the addition
of sodi um hywlooxiele (2M until pH 10 was attained. The plMlothR4Nas then
washed with ethyl acetate (3 x 50 nL). The aqueous |ayer was reacidified
by the addition of hydrochloric acid (ZM 2{o pH 1 and extracted with ethyl
acetate (4 x 50 nm), The e racts were conbi ned, dried (MSO4) and
evaporated to an O,‘F“’“‘Tﬁ?ﬁ ed'feF@He W‘SPF‘%H"‘E%‘F@W& 'F@V@hefEt OAc|

pentane (1:9 -+ 1:4Bbnafé €th mitesadtied @‘mg mggh ourl ess
solid (1.73 g, 28%405 aﬁhﬁ’ el B wald Fpted ghEM 70 %ﬂélag§J 6. 30

(L H d), 6.35 (1 H e'eg‘}’a&éd%hé@twe@?r@@é quqonplpmqﬂr 51 ON 36
4Met hoxy- 3- (met hyl %@MXM%%D%MB%&TA@MO&‘B% dﬁ'\/ﬁunféaﬁ’or(ﬁ;)ﬂap frmation-

of allyiet her 5- (al | yl oxy) benzoxat hi ol - 2-on
5- Hydr oxy- 193 benz cX%ealgaEphy Q. peptana/etty! peatatp (9555 ep8PHa) afordedi ng t o

J. O Chem 1990, mb@ 1 and treated
wth got assi um car btgﬁg?g?e ) Wit g%ia%&wﬁ%s °36F§Wb§7 %P’ brom de
(1.13 m., 13.1 mléﬁﬂm4ﬁMEHr® 5as (1ial), 588 (1Hd), B0ole(1H, Bdt) 882080

at nosphere for 24 m xture was evaporated to 29 -
Sept enber 2004 WO 3@#7@%@“@&%@3@?’0 Bhog 127 dryness and the residue was
partitioned between water and diethyl ether (50 nL each). The organic

fraction vvan§ scmar ed e aueous Iayerv re-extracted with diethyl
ether (50 nt) he *€6#t : =iz peEdianyipaenai\ySo4). and
evaporated to a brdvvnaamyl ethatffdrri stﬁ fg§l.nr%§|ﬂis§OIVed3ﬂﬂrdéB§éééﬁrﬁﬁh@5 [Si 2

entane) ethyl acetate
P ) yi. L) an(d9 tréated wrth degassed aqueous sadium hydroxide (2M; 5mL, 10

mmol). After stirring for 30 minutes the solution was acidified with
hydrochloric acid (2M) to pH 1 causing the mixture to effervesce. The

5 . mixture was extracted with diethyl ethér (2 x 30 mL) and the combined
extracts were dried (MgSO,) and evaporated fo a clear oil which used
directly in the next stage; §, (CDCl;, 300MHz) 3. '13 (1H, s), 4 49 (2H, d),
5.30 (1H, d), 5.44 (1H, dt) 5.76 (1H, s),5.97-6.12 (1H, m) 6.79-6.96 (2H,
m), 7.16-7. 25 (1H, m).

0 ’ : , . .

(i)  Methylation of the gﬁeno! arid thiophenol: 4-(alivloxy)-1-methoxy-2- -

(methﬂsu!fany!)benz_ene
The thiophenol from stage (i) was added as a solution in acetone (4 hL)
to a slurry of potassium carbonate (1.66 g, 12 mmol} in acetone (4 mL)

5 . and methyl iodide (623- microlitres, 10 mmol). The mixture was stirred at

‘ room temperature ovemnght and tﬁeﬂ evaporated to a gummy solid. This '

residue was partitioned between diethyl ether and water (50 mL éach) and
the organic layer separated. The aqueous layer was re-exiracted with
diethyl ether (50 mL) and the combined organic fractions were dried

0 (MgSO,) and evaporated to an oil. Purification by flash chromatagraphy

: {SiO,, pentane/ ethyl acetate (19:1 —» 10:1] afforded the fitle ally ether as
an oil (556 mg, 66%); 5, (CDCl,, 400MHz) 2.38 (3H, s), 3.81 (3H, s), 4.44




.the desired conpound as a colourless oil (1.9 g, 77% ;. SH (CDCl 3 400MHz)
4.50 (2H, d), 5.28 (1 H, d), 5.38 (1 H, d), 6.00 (1 H, %%I%?Fgfef@befaéqof H, -
dd), 6.91 (1 H d), 7.15 (1 H d) O (ii) t drol sis of the thiocarbonate:
4- all 1o -2-sulfan | henol The allyl ether fromstage (i) (834 ng) was

di ssolved in degassed THE (5 nl) and treated with degassed aqueous sodi um

hydroxi de (23Mompedsy 10 ninol). After stirring for 30 npEpagHeckdde sol ution
was acidified with hydrochloric acid (2{:@ to pH 1 causing the mxture to
effervesce. The 5 mixture was extracted W h.diet hyl ether (2 x 30 nm.) and

t he conbi ned extr S e [a d. evaporated tq a clear oil
whi ch used direct %‘E‘.Wég(ﬂﬁﬁgﬁﬁoﬁgﬁ% ‘%ﬁ)@&il\(l&ﬁa&s@-ﬁ%ﬁ(@i s),
4.49 (2H, d), 5.3@KHImH, d), 5.44 (1H, dt), 5.76 (1 H s),- 5.97-6.12 (1
H m, 6.79-6.96 (2H, m), 7.1677.25 (IH m. O (iii) Methylation of the
phenol and thio henol: 4- ail o -1-netho -2- meth sul fan benzene The

t hi ophenol fr ofie)st Eelilaiion oragyiadeed nash méihilihipaSigne (4 m) to a
slurry of potassi qu car bonat e (556 m’rg6 I'n _acetone (4 nL.) -and
enﬁ% omgh

met hyi i odide (623 hp @iy ether frgm stag frimmal)y wasdissaidedin dy at  room
t enper at ure ovenghtrHEge |y i | due was
partitioned-between diet E%}?%@H??Wgﬁtgﬁ%ﬁlg? &Fg%g@phggjgﬁ%sgﬂ]}ﬂéﬂgﬁé%& gani c

| ayer separated. TRel3gmebasd themiduipwas eoaled todiCe Sodiutntborahyeitily (608t her (50

m.) and the conbi n%'%@'ﬂ'i“ﬂ)g‘fé‘ﬁ%@ﬁ%%#% . ’%%%ﬂé‘ﬂ%g%ﬁ%‘%?%apor at ed

to an oil. Purification by t hyl
acetate (19:1 -> 1¢emperafufeantbstinet@vemight Tak reactibhbad procedtied 8 ba (5956 NU-,

oo b 565 T ot pioRliohsl v sk tha e aipadi o 500
(1 H ddt), 6.61 (letidkis@iphefylpfiodphitie) (163hhg, W13rhivbl) WaskbiydPanmeof al b
tether: 4-metho - 3 Millvdmdt88s 3¢ N88 ired for a further 12 hours. The reaction -

was quenched by the cautious addition of sat. NH,Cl {untit

effervescence ceased) and the resulting mixure was extracted with ethyi

5 acetate (3 x-50 mL). The combined extracts were dried (MgSO,) and

evaporated fo a yellow-orange oil. Purification by flash chromatography

[SiO,; DCM/ MeOH/ 880 NH;, (93:7:1)} afforded the desired fitle phenol as

a colourless oil (425 mg, 80%); &, {CDCL,, 400MHz) 2.39 (3H, ), 3.83 (3H,

s), 4.97 (1H, s), 6.57 (1H, dd), 6.67 (1H, S), 6.68 (1H, d).

' PREPARATION 37
tert-Butyl 5-bromo-2-{4-(meth lsuffan i-3- frifluoromethyl)phenoxylbenzyl-

{methylcarbamate

“’\mu . 'B'\Cf\?iem ,

2

§ A solution of the amine from example 27, (822 mg, 2.02 mmol) in DCM (10 mL) -
was freated with di(fert-butyl) dicarbonate {530 mg, 2.43 mmol) at room
temperature. After siirring for 1 hour the reaction mixture was washed with
hydrochloric acid {(2M) (5 mL), saturated aguecus sodium bicarbonaté (5mL),



5 The allyl ether fromstage (iii) (556ng, 2.64 mml) was_dissolved in dry
THE (26 nl) together with palladium tetrakis(triphenyl pfo3pHemes 40093 ny,
0.13 nmml) and the m xture was cooled to 0 C. Sodi um borohydride (600 ng,
15.9 mml) was added and the m xture was allowed to reach room tenperature
and stirred overnight. The reaction had proceeded to ca. 50% conversion as
judged by T Is and so a further batch of pall adi

t et r aki s(trh@lgﬁﬁhosphl ne) (153 trig, (0.13 mml) was gé‘fdmglmmg t he

mixture warnmed to 45 C and stirred for é?urther 12 hours.- The reaction

hed by th t ddi H4 til
\é\??e?\egggeﬁcedx%@@ﬁ%%&féhgg‘?ﬁg@%&ﬂo& W’Q W§§( g?'ﬁobfeg@ (GPCy et hyl 5
acetate (3 x- 3 0“’*“% HY0R0B, Qeaé (sﬁtmgbswv@nebrgy e (éNQﬁQ‘lb mqln

evaporated to oW ora_/ge oll. Purificatio ash chronat raphy
S5 G0 DOV BN 0PI 100 (Ha999) B GBdO RIS At 5 Witbhol s a
col ourI ess oil (425 ngy, 90%; SH (CDCI3 400MHz) . 2. 39 (3H, s), 3.83 (3H,
s), 4.97 (1 H s), 6.57 (1 H dd), 6.67 (1 H 5), 6.68 (1 H d). D
PREPARATI ON 3 PRERARATIONS 3%30hp- 2- f4neth Isulfan | -3- .tritiuororneth |
hero ben |- (methyj)carbamate 5 A sol utiongof- the am ne from exanpl e
27.(822 ng, 2.02 mml) in DCM (10 nt- d.eated -with di(tert-butyl)

di carbonate (530 ng; 2.43 mmol) at ro .menperature. After stirring for 1
hour the reaction m xture was washed wt hydrochloric acid.(2M (5 nL),
sat urated agueous sodi um bi carbonate (5 , 29 Septenber 2004 wo al n2ss7
PCTI 1 BO1/ 00428 129 dried (MJSO4) and evapwated to a pale yellow oil (1.17

, 100%; SH (CDCI3, 300 NHz) . 1.57 (9H, b 50 (3 d), 2.87
?BHcabr s), /04 41316(1‘(9%%1!9Bwpfe’ceﬁt?d(gﬂhbfowﬂéﬁwefﬁ l{ﬁélza(f&‘ipyg'fegﬁ'eq‘%"br27) (1H obs),
. 33-7.50 (3Hdé%5ﬁﬂed P &paratioh 37 ROR tidVippropiai RRRond4PNEmilR: 39

Preparatlon Starting (R, - jdata
Material
38 Example | 3-OMe | 5,(CDCi;, 400MHz) 1 48 (9H, brm) 2.40 (3H, s), .
26 4-SMe | 2.90 (3H, brm), 3.85 (3H, s) 4.45 (2H, brm}, 6.45
| (1H, dd), 6.54 {1H, d), 6.72 (1H, d), 7.14 (1H, d),
7.32 (1H, dd), 7.39 (1H brs); MS m/z (TS') 470
: (MHY
38 Example |4-SMe | &, (CDCl; 400 MHz) 1.39 (9H, s), 2.41 (3H, s),
" )23 2.83 (3H, br), 4.39 {2H, brs), 6.68 (1H, d), 6.80
(2H, d), 7.15-7.30 (3H, m), 7.35 (1H, s); MS mz
(TSY) 440 (MH"), 340 ((M-BoclH")

0 PREPARATION 40
Methyt 3-{[(tert- butoxvcarbonvi)(methvi)ammolmethle—{ﬁl-{methvlsu nyl]

(nﬂuoromethyl[gheno:_cglbenzoate .
‘g\i 00, PéicA BN \oimldm
Z PAPPiL), MeOH .

The aryibromide from preparation 37 (1.02 g, 2.02 mmol) was dissolved in

5 methanol (15 mL) and treated with tnethylamme (O 85 mlL, 6.60 mmol), -
pailadium(lt) acetate (45 mg, 0. 202 mmol) tnphenylphosphlne (106 mg, Q. 404
mg) in a stainless steel vessel. The mixture was placed upder 100psi of carbon

monoxide and heated to 100 °C for 24 hours. The solution was then evaporated



The foll ow ng Boc-protected aryl brom des-were-prepared by the nethod
described for Preparation 37 fromthe appropriate secon%?ag‘i‘:f)tafﬁpﬁfegoo‘l
Preparation' Starting (R3)"data' Material- 38Exanpl e3- OVBSH( CDCl $, 400MHz)
1.48 (9H, brm), 2.40 (3H s), 264-SMe2.90 (3H, brn), 3.85 (3H, s) 4.45 (2H,
brnm), 6.45 (1 H, dd), 6.54 (1 H, d), 6.72 (1 H d), 7.14 (1 H d), 7.32
(1H, dd), 7.3@o(kks brs); Ms mrfz (TS*) 470 (M) 39Exaq,§lr§@-l Sy (CDal 3,
400 MHz) 1.39 (91-1, s), 2.41 (3H, s), 232,83 (3H br), "4 ' brs),
8.68 (1 H d), 6.80 (2H, d), 7.15-7.30 (3 m, 7.35 (1 H s); M8 nfz (TS+)
440 (MH), 340 S MBOC%&S—%‘] 0 5 PREPARATI ON 40 Methyl 3 tert buto.carbon |
meth amno net HO Anpess e resjiye,ppnfied By flash chromatography [SiO,; ethyl acetate/

trifluoroneth: DR BV DERZLIR i r.om il € ion 37
21. 02 g, 2.02 Fﬁ?gli \E/Sas diyﬂs:?ol vedpﬁgﬁﬁe}at@éﬁ%ﬂnﬁé)y(rglng&rgﬂ')(%ﬂn'ﬁbtf‘y’1‘é’a with

triethyl anine ((6P8%, A0 Mbizsd.44(9.)s), 2.4f(3Hasl, 886I(BY, brs)e 8H743KAD, 450 0. 202

nmmol ), triphen i 1 (419 ' aj St essel .
The m xture mgbn{g}ggg'ﬁagf%g%’ggﬂéﬁ%g@15” zb%o(jhd@?lgl%zn@'aﬁ?ﬁg?o 100 C
for 24 hourd T, ye) MS oviz ILIM-(QMe)dBbr at ed 29 . Sept ember 2004 WO

01/ 72687 PCTI | BOlro0428 130 to-dryness and the residue purified by flash
chromat ography [Si Q2; ethyl acetate/ _ pentane (1:9 1:3)] to afford the

title ester as ERERPARSTIONS 414322 ng, 42%;.SK (CDCI3i 400 MHz) 1.41 (9H,

, 2.46 (3H H b 3. 87 H, , . 50, 2H. b ., 6.79 (1 H,
3;, 7.07 El H, ,fg'[?’% %ﬁé'ﬁ,"&% prepared b@“ﬂ“ga}?? é‘?‘?%*?eé n ?{epéi;g'w{‘@? z(s (1
H brs); M m zfrdaﬁﬂ'le(réﬁlﬁﬁﬁdﬁ)ryl(ﬁmrﬁué.) .

Mevg Nio'ﬁu
. . I‘Ia '

9

o ‘ o : ®p
Preparation |  Starting (R, data
‘ Material
41 Preparation 3-0Me 8. (CDCl,, 400MHz) 1.50 (9H, ), 2.46 (3H, s),
38 4-SMe | 2.94 (3H, brs), 3.87 (3H, 5), 3.92 (3H, s), 4.57

(2H, brm), 6.59 (2H, m}, 6.84 (1H,d ), 7.89 (1H,
| 'd), 8.00 (1H, brm); MS m/z (TS*} 448 (MH"

42 Preparation | 4-SMe 34 (CDCl;, 400 MH2)} 1.42 (SH, s), 2.43 (3H, s),
39 2.90 (3H, brs), 3.85 (3H, s), 4.51 (2H, brd), 6.76
(1H, d), 6.91 (2H, d), 7.28 (2H, m), 7.83 (1H, d),
7.95 (1H, brd), MS m/z (TS") 418 (MH")

PREPARATION 43

3{(fert-Butoxycarbonyii{methyl)aminolmeth 4-{methyisutfanyi)-3-
trifluoromethyphenoxylbenzoic acid

The ester from preparation 40 (400 mg, 0.82 mmol) was dissolved in methanol (5 _
ml} and water (2 mL), and potassium carbonate (114 mg, 0.82 mmol) was
added. The reaction mixture was then heated at reflux for 18 hours. After cooling

* to room temperature the mixture Was-evaporatéd to dryness and the residue



PREPARATI ONS -41-42, The followi ng esters were prepare t he net hod
described in Preparation 40 fromthe requisite aryl Qﬂé@;@_emk\przpm
PreparationStarting (R3)~data Material 41Preparati on3 Ove5H, (CDCl 3i
400MHz)1.50 (9H, s), 2.46 (3H, s), 384-SMe2.94 (3H, brs), 3.87 (3H, s),
3.92 (3H, s), 4.57 (2H, brm, 6.59 (2H, m, 6.84 (1 H d ), 7.89 (1 H 'd),
8.00 (4H, brywhoutess z (TS+) 448 (MH) 42Preparation4-S ouuc§4£§DC|3 400
MHz) 1.42 (9H, s), 2.43 (3H, s), 392.90 gﬁ-i brs), 3.85 4.51 (2H,
brd), 6.76 (1H, d), 6.91 (2H, d), 7.28 ( , 7.83 (1H, d), 7.95 (4H,

brd M5 nf T t-Btit b I th |
a:n 210 m at hz4( E%%%W&@W%%Wf\%Qﬁwvﬁg@t(ﬁmﬁrﬁﬂgﬁﬂa'ﬁgﬁc r0|0(r:] acrg 5 The
ester from prehgdrathioric #ddd (240)q2-39nL) 0TI orgamé Dayéﬁﬁasﬂﬁeﬁgf&éﬁhd tﬁemat hanol (5
nm.) and water % %.rj_&)rlﬁand gt assi um carbonate (114 , 0. nmol ) was

added. The rea t"ﬁ@r?”%é?%eé@ "WLbfTL‘J‘ﬁ CPB\"'"EQ OFgANG. After

cooling to rogaticreRereivisiRdvin Bns(SIRE) \WAsd h&e s and the
resi due 29 Sept%g,berI (%004 WO 01/72683 C)I‘/I o@)«%ﬁ@gg @fééf&ééﬂ%%{b:% W th

ethyl acetafe SR 9 A0%%); fin(GRCl, 3g0MHzY 1 47 (2 ) nd- $h(BHaph 28! or i ¢
acid (2M (2-3( m)bm)w?ﬂ?il@%?é)cs? U, dIFIPARCGA] PR TG & e BIRRLD, 2"

re-extracted w th rél acet ate | Ne anre ctions
were washed wi 71994 §Q7ﬁﬂ,,br@rM§dm(zmM9Wé)/aporat ed to a. 5 yel |l ow
oi | (388 my, 100%; SH (CDCL3i 300 Mz) 1.47 (OH 's), 2.54 (3H s), 2.95

PREPARATION 44

D fert-Buto carbonyl heth Iamino meth 4-

[methylsuIfanyl)pheno_xy]benzmc acid

g

4

The ester from preparation 42 (2.31 g, 5.39 mmol) was dissolved in THF, treated
. with aqueous fithiumhydroxide (1M) and the mixture heated at refiux for 16 hours.

5 - After cooling to room temperature and evaporatlon of most of the THF, the -
mixture was acidified with saturated agqueous ammonium chonde and diluted with
DCM (50 mL). The mixture was filtered and the organic layer separated. The
aqueous layer was then re-extracted with DCM (50 mL) ancf the combined’
organic extracts dried (MgS0,) and evaporated to white foam {ca. 2.3g, ca.

0 100%) which was not puriﬁed further; Sy (CDCl;, 300 MHz) 1.45 (9H, s), 2.51 (3H, )

s), 2.91 (3H, brs), 4.55 (2H, brd), 6.80 (1H, d), 6. 98 (2H, d), 7.28 (2H d), 7.92
(1 H, d), 8.03 (1H, brd); MS m/z (T S%) 404 (MH")



(3H, brs), 4.57 (2H, brs), 6.83 (1 H, d), 7.15 (1H, dd) (111, s),
7.42 (1 H d), 7.99 (1 H d), 807 (1 H brs); M nh (ﬁ%ﬁ%ptareber(ﬁt@%m )
PREPARATI ON 44 0 3-{( fartwBglnLcarbony I|) (nethyl)am noi nethvf) JA: neth
| suffan I heno benzoic acid WH 1IF H, O 4 The ester from preparation 42
(2.31 g, 5.39 mmol) was dissolved in THF, treated w th aqueous

Li thi umhydr oxb@gnét M and the mxture heated at refi UXp&Praodfdadours. 5
After cooling to roomtenperature and evappration of nost of the THF, the
m xture was acidified with saturated aqueous anmoni um choride and diluted"
with DCM (50 mRepARYEnIGN4Ysure . was filtered and the organic |ayer

separ at ed. Themer vas then re- extract ed with DCM (50 ni) and

t he conbi ned orgHEas imethy ethyiie 4ed to white foam
(ca. 2.3g, ca. mé@,f’ I %lfled further SH (CDC13, 300 MHz)
1.45 (9H, s), S 2. .~ brs), 4.55 (2H brd), 6.80 (1 H d),
6.98 (2H, d), 7.29 (-2H, d, 7.92 (1 Hj 103 (1H, brd); Ms mh (TS*) 404
(MH}) 29 Septenber 2004 WO 01172687 H® O 08428 132, PREPARATION_ 45 3
t ent - But oxvcar bonyl nethyl am no nmethyl3 % | 3 =net hoxy-4- (nethlsy

ul f anyl) pf ehoxX] benzaic acid 5 The titl e &arboxylic -acid was prepared from
the ester of preparation 41.using the «rag descri bed above for
preparation 44. SH (CDCI3, 400MHz)1.43 (9K, s), 2.39 (3H s), 2.87 (3H,
brs), 3.81 (3H, s),4.52 (2H, brm, 6.54 (2H m, 6.79 (2H, d) 7.13 (1H,
d), 7.90 (15H, Tag tlﬂecairboxyhc abid braapreph/&drfrcm ThERstet 3Rprepardition 4ﬂu§?ﬁ§ﬂ’t€RATl ON

46 fart-B 15- ' | sui f heno -
benzyl (net hy_|)ear ama? ihaebogeatrogg P?o'éég(r}" r‘%ﬁw‘iﬂ&ﬁﬁ’iﬁéq%e@ ng, O0.82
mol ) was di ss@l38(@Hi s), M/I(Slﬁ-brs{},maﬂ’(.‘)H 3 W52 @R Bith)V6.50 (3H, in)t @ybq@pi ne (287
L, 2.06 mmol), 4 743 3 (1H, &) 790 (1H, ), 800 (1H, bem; MS iz (E) 432 (W)

0 PREPARATION 48

tert-Butyl 5-(aminocarbonyl)-2-]4-(methylsulfanyl)-3-{friflucromethviioheno

ben;yl(methy!)carbamat
WSCPDI, HOBt W
BN, OCH, NIt

¢ o

. The carboxyhc acid from example 43 (388 mg, 0.82 mmol) was dissolved in DCM
5 (10 mL) and treated with friethylamine (287 pl, 2.06 mmol),
1-hydroxybenzotriazole (1 39 mg, 1.03 mmol) and WSCDI (205 mg, 1.07 mmol).
The solution wae stimed at room temperature for 1 hour-before the addition of .
satttrated ammonia in THF (2 mL, excess), and then left to stir ovemnight. The
mixture was acidified with hydrochloric acid (2M; 5 mL) and the organic layer
0 _.separated . The aqueous layer was re-extracted with DCM (10 mL with trace of '
“methanol added) and the combined extracts were washed with brine (10 mL),
dried (MgS0,) and evaporated to & white s'olid (396 mg, 100%); 5, (CDaoD 300
"MHz) 1.41 (9H, s), 2.54 (3H, s) 2.90 (3H, s), 4.58 (2H, s), 6.95 (1H, d), 7.21 (1H
d), 7.30 (1H, s), 7.60 (1H, d), 7.83 (1H, d), 7.91 (1H, s); MS m/z (TS*) 488
5 (MNH/").




1- hydr oxybenzotriazole (139 m4;1.03 mmol) and WSCDI (205 ngy, 1.07 nmol).

The sol ution was stirred at roomtenperature for 1 hourhe¢RiFPbemO04ddit i on
of saturated ammonia in THE (2 nlL, excess), and then left to stir
overnight. The mxture was acidified with hydrochloric acid-(2M 5 nL) and
the organic |layer O separated. The aqueous |ayer was re-extracted with DCM
(10 mL with f net hanol added) and the conbi ned wer e
washed vvith‘%??ﬁzﬁ 10 m.), dried (MJSH) and evapor at ed&?EB b} ite solid
(396 ng, 100%; 8H-(CD3OD, 300 MHz) 1. 433(9H s), 2.54 (3H, s), 2.90 (3H,
s), 4.58 (2H, s), 6.95 (1 H d), 7.21 (1 H  d), 7.30 (1 H s), 7.60 (1 H,
d), 7.83 (1 H d), 7.91 (1 H s); MSnfz (TS+) 488 5 (M\H4+). 29 Sept enber
2004 WO 01/ 726PREPARARONG 395400428 PREPARATI ONS 47-54 ‘The series of am des
bel ow was preparea fromthe appropriate carboxylic acid using the nethod
described in pfadHssriesichamides belowmyasreparedisndine apryeuriagy cathoxyliomcidr i al
47Prep 444- SVeydin gthe(@@de%?&d\{h%% F’%ﬁﬁ% (#?H s); 2.50 (3H, s), 2.89 (3H,

s), 3.39 (3H, s), 3.57 4 54 (2H, brs), 6.46 (1 H
brs), 6.83 (1 H d), 6.92 (2H, d), 728 (2 7.49 (1 H nm, 7.72 (1 H,
s); MBS mz (TS) 461 (M#4) 48Prep 44JQT§?§B @CDCIS 300 MHz) 1.40 (9H, s),
2.45 (3H, s), 2.84 (3H, s), 3.53 (2H .76 (2H, n), 4.46 (2H, s), 6.74
(1 H d), 6.87 (2H d), 7.23 (2H d), 7.8% (1 H d, 7.71 (1H, s); M5 mz
(TS*) 447 (NMH4) 49Prep 444- SMeN (CDCl 3, )

5 Rn

{Ra)n . d_ata

MHz) 1.22 (21A, s), 1.42

Preparation | Starting
‘| Material
47 . | Prep44

4SMe | 8, (CDC,, 300 MHz) 1.48 (9H, s), 2.60
"~ 1(3H, s), 2.89 (3H, s), 3.39 (3H, 5), 3.57
(2H, m), 3.66 (2H, m), 4.54 (2H, brs),
6.45 (1H, brs), 6.83 (1H, d), 6.92 (2H, d),
7.28 (2H, d), 7.49 (1H, m), 7.72 (1H, )
- | MS m/z (TS") 461 (MH")
4-SMe | 8 (CDCI,, 300 MHz) 1.40 (9H, s), 2.45
(3H, ), 2.84 (3H, s), 3.53 (2H; m), 3.76
(2H, m}, 4.46 (2H, s), 6.74 (1H, d), 6.87
(2H, d), 7.23 (2H, d), 7.61 (1H, d), 7.71
(1H, s); MS m/z (TS") 447 (MH"Y)
4-SMe | 5, (CDCI,, 400 MHz) 1.22 (2H, 5), 1.42
(9H, s), 2.45 (3H, s), 2.86 (3H, brs), 4.10
(2H, 8), 4.51 (2H, brs), 6.78 (2H, d), 6.89
(2H, d), 7.24 (1H, m), 7.62 (1H, d), 7.74
(1H, s); MS m/z {TS*) 378 (MNH,")
4-SMe. | 8 (CDCl;, 400 MHzZ) 1.25 (3H, d), 1.43
(9H, s), 2.48 (3H, s), 2.85 (3H, s), 3.61
(1H, m), 3.84 (1H, m), 4.23 (1H, m), 4.50
(2H, brs), 6.80 (1H, m), 6.89 (2H, d),
7.25 (2H, d), 7.66 (1H, d), 7.68 (1H, s);
MS m/z (TS") 361 {(]M-Boc]H")
4-SMe | & (CDCl;, 400 MHz) 1.24 (3H, d), 1.42
: (9H, s), 2.45 {3H, s), 2.85 (3H, s), 3.81
(1H, m), 3.95 (1H, m), 4.23 (1H, brs),
4.49 (2H, brs), 6.18 (1H, brs), 6.79 {1H,
d), 6.88 (2H, d), 7.24 (2H, d), 7.60 (1H,
d), 7.67 (1H, s); MS m/z (TS*) 361 (M-
_ Boc]HY)
52 Prep 44 *n’k 4SMe | o, (CDCl;, 300 MHz) 1.44 (9H, s), 2.46
(3H, s), 2.87 (3H, brs}, 2.97 (3H, d), 4.51
{2H, s), 6.32 (1H, brs), 6.79 (1H, d), 6.90
(2H, d), 7.27 (2H, d), 7.46 (1H, d), 7.70
{1H, s); MS mv/z (TS*) 418 (MH")

48 Prep 44

49 Prep 44

50 Prep 44

51 * { Prep 44

I ;a;a




(91-1, s), 2.45 (3H, s), 2.86 (3H, brs), 4.10 .(2H, s), 4.51 (2H, brs),
6.78 (2H, d), 6.89 (2H d), 7.24 (1 H ), 7.62 (1 H 39 Septgmber 2004a) : N5
mz (TS*) 378 (MNH4+) 50Prep 444-SMe.SM (CDCl 3i 400 MHz) 1.25 (3H, d), 1.43
(9H, s), 2.46 (3H, s), 2.85 (3H, s), 3.61 (1 H m, 3.84 (1 H m, 4.23 (1
H rn), 4.50 (2H, brs), 6.80 (1H n), 6.89 (2H d), 7.25 (2H, d), 7.60 (1

H d), 7.68 MS miz (TS'} 361 (([MBoc}H+) 51Prep 44 |4-S\e5
(CDC?S, 400 MW‘?’M (3H, d)( 1 312 (9H((%%, 2, 25 %SH YP’“? G TS
3.81 (1 H m, 3.95 (1 H m, 423(1H s), 4.49 (2H brs), 6.18 (1H,

(26 )} 7. 60 (1-H d) 7 67 (1H

brs), 6.79 38—(2H= e ] \

s);)I\/B h (ﬂi‘?"%%@écﬁﬂ 52(B)Ep 444- Sl\/e3H (@ﬁj 3i 300° MHz)1. 44 (9H,

a), 2.46 (3H—Sy—aii ) £l ( , 2 (1 H,
6190 e

y

brs), 6.79 (1 H d 39
41 1BO1/ 00428

s): M mz (TS') 418 (i\/H'D o o 3
-eparationStarting RS(R3)|'data eri.al (gH'EﬁO( VHz) 1. 42
(9H, brs), 2.39 4-[SMe(3H,is), 2.88 (3H | (Ti) s), 4. 2H, brs),

6.51 (2H, ny, "5 8 Rrdpls O \”j\ 3-OMe | oy (cncns, 400 MHz) 1.43 (9H, brs), 2.39

4-SMe | (3H, s), 2.86 (3H, brs), 2.97 (3H, d), 3.80
(3H; s), 4.50 (2H, brs), 6.06 (1H, brm),
6.46 (2H, m), 6.82 (1H, d), 7.12 (1H, d),
7.60 (1H, dd), 7.65 (1H, d); MSm/Z(TS")
464 (MH,")

. PREPARATION 55
2-{4-(Methvlsulfanyl)phenoxy}-5-nitrobenzonitrile

O,_N\ac N

Q

§ A mixture of 2-chloro-5-nitrobenzonitrile (3.75 g, 20.5 mmol), 4-

. (methylsulfanyphenol (3 g, 21.4 mmol) and potassium carbonate (3.4 g, 24.6
mmol) in DMF (50 mb) was heated at 100°C for 2.5 h. After cooling fo room
temperature the solvent was removed in vacuo and the residue was partitioned
between DCM (200 mL) and water (ZOO,IﬁL). The organic iayei‘ was washed with

0  water (100 ml), dried (MgSO,) and evaporated to give the product contaminated -
with traces of 4-(methylsulfanyl)pheno! and DMF (6.08 g, quantitative yield); 5,
-(CDCt,;, 400MHz) 2.53 (3H, s), 6.90 (1H, d),.7.08 (2H, d), 7.36 (2H, d), 8.30 (1H,
dd), 8.57 (1H, d); MS m/z (TS") 304 (MNH,"). |

5 PREPARATIONS 56-58

Rs\C[cra

.




7.12 (1 H d), 7.64 (1 H dd), 7.71 (1 H, d); MS iz (TS—% 450 (MNH4')
453- OMe8y (CDCl 3, 400 MHz) 1.43 (9H, brs), 2.39 4-Swve(34 Septembergglds
brs), 2.97 (3H, d); 3.80 (3H, s), 4.50 (2H, brs), 6.06 (1 H bnn), 6.46
(2H, m, 6.82 (1 H d), 7.12 (1 H d), 7.60 (1H, dd), 7.65 (1H d); M5 m(z
(TS4) 464(MH4) PREPARATI ON 55 _
2_[ 4- (Met hylggbippl ) phenoxy) _5-nitrobenz6nitrile ' OLN; }Lﬁ%ll‘fq4#§i xture of
2-chl oro-5-nitrobenzonitrile (3.75 g, 20.5 mmol), 4- (nmethylsultanyl)phenol
(3 g, 21.4 mol) and potassium carbonate'?®.4 g, 24.6 mmol) in DVF (50
m-) was heated, at,. 100 or 2.5 h. After cooling, to room tenperature the
sol vent was re%ﬁéjﬂ%\eﬁﬁ@&@ﬁc}’%ﬁﬁwﬁﬁé’r‘?@ fienanalogays faghign ifhabiat ween DCM
(200 m -) and yedpekatloR®B. ok he appRPALEJAHEchiBBENARENILASH Ml O wat er
(100 niL.), dried %?04% End evaporated to ql ve the product contam nated
with traces of 24 RO SheRoA RUPpeeatsas ingierteshE (6. 08 g, quantitative
yield); 8y (COCPRpardiBAVIEthrtidg OBPRY 3 :sp[.f‘ S)Tdafa. 90 (ITH—d),——7-08(2H; d),
7.36 (21-1, d),{8.30 (1 Hdatetd)| 8.1 %1 H, d); Msnmz (TS') 304 (MNH44).
PREPARATI ONS 56188 ~ 29 Sppleptbe( NGDYS-OME, UH, (GOTR /400RiPiz] 240- R 13828 [The
di phenyl ethers pel ow were prepafed ija-sue dne efews ({8eMisa G d§,%€ﬁs i n
preparation 65 fromthe pppropr|ate jortho-|g{H, @y, elignaom,teldel (g, @BEEr ¢i al |y
avai | abl e) and phenol copponent § as |i ndi catedls); MS m/z (TS*) 334 (MNH, -
Prepar ati onSt ar { $hgR5( R3) P@aBa MIOg1 BaF,56RB), @D WI5a %W, G)6led  400MHz)
2.40 (3H, s), 3185 4-SMe[3H, s)| 6. 4a-sMe H(1H)X), 7801, dd), Mae @H, nf), S&

_ : (1H, dd), 8.60 (1H, d); MS m/z (TS") 372
(MNH,Y) ) .

Prep

58 - Cl | 4-SMe | Material used crude MS m/z (TS*) 293
: (MH"). -

5 PREPARATION 59

5-Amino-2-r4-(met_hvlsulfanvl)Qhenogy]benzonitrile
Hzly' CN

fron powder (8.0 g, 143 mmof) was added portionwise over 10 min to a
suspension of the nitrile of preparation 55 (20.5 mmol) in acetic acid (100 mL)

0" and water (15 mL) and the resulting mixture was stisred at room temperature for

- 2 h. The solvent was-removed in vacuo and the residue was partitioned between

DCM (250 mL) and aqueous potassium carﬁonate (10%; 300 mL). The aqueous
layer was extracted with DCM (100 mi) and the combined 6rganic layers were
dried (MgSO,) an;l. evaporated to give a pale brown solid (5.01 g, 95%}); 3,

5 . (CDCl,, 400MHz) 2.47 (3H, 5), 3.71 (2H, br), 6.81 (2H, s), 6.92 (3H, m), 7.25 (2H,
m); MS nvz.(TS") 274 (MNH,". ‘ ‘

. PREPARATIONS 60-61 .

The anilines below were prepared in an analogous fashion to that in preparation
0 . 59 from the appropriate nitro compound. -



(1H, d), 7.17 (1H, d), 8.26 (1H, d), 850 (1 H s); MSnfz (TS*) 334

( MNH4}) 57Prep 34NOR3-CF3, N (CDGi 3, 400 MHz) 2.58 (3H, &) SememberOfide(11-1,
d, 7.30 (1H, dd), 7.49 (2H m, 8.37 (1 H, dd), 8.60 (1 H d); M5 niz
(TS4) 372 (MNH4*) . 58-Cl4-SMeMaterial used crude Ms niz (TS}) 293 (M#4). -
5 PREPARATI ON 59 5- Am no-2- 4-neth sul fan hengx benzonitrile |Iron powder
(8.0 g, 143 wowletyas added portionwi se over 10 mn to 8 T8 B@&Si on of the
nitrile of preparation 55 (20.5 mmol) in%etic.acid(ls ? and wat er
(15 m) and the resulting mxture was stitted at roomtenperature for 2 h.
The solvent was renoved in vacuo and.,}he gesidue was partitioned between
DCM (250 nL) and aqueous potassium carb te (10% 300 nL). The' aqueous

| ayer was extracted with DCM (100 ni) an he conbi ned organic | ayers were
dried (MgSO4) and, evaporated to give.a p brown solid (5.01 g, 95%; 8,,
5 (ChCl 3, 400MHz) 2.47 (31-1, s), 3.71 (2MXbr), 6.81 (2H, s), 6.92 (3H,
m, 7.25 (2H, m; M5 mnz. (TS"') 274 (I\/NH4} ®PREPARATI ONS 60-61. The

nnnnnn £ o t

ani l i nes bel owppELEGIH FEENRS gl ogotus—asht-on—te—that—-na-preparati on
-0 59 fromthe gggpr opr | pkendi! io)aco Tgég%nd 29 Sept enber 2004 V\D 01/72687 :

136 PCT/ | BO1/ J@g28 Pre %50 Mel 3 C 40
- Prep’ 563- OVe§H (CDCI 3 400 My8ie2 gzn@ % 3(%, gvee. 88
348 Al N

(2H, s), 6.92}(1 H o)} 7.19 {1 H. )40 H 5z
(TS*') 342 ( MNeH Prep57 | 3-CF; | og (00013, 400 Miz) 2.49 (3H, 5), 3.91 (2H, brs),

4-SMe | 6.88 (2H, s), 6.92 (1H, d), 7.19 (1H, d), 7.23 (1H, d),
7.40 (1H, d); MS m/z (TS*) 342 (MNH,")

PREPARATION 62

N-{3-Cvan 4-(methylsulfan henb henyllmethanesulfonamide

uesozan'\(lcﬂ

?

Methanesuifonyl chloride (3 ml,, 38.8 mmol) was added to a éolution of the nitrile
of preparation 59 (5 g, 19.5 mmol) and triethylamine (5.6 mmol) in DCM (5@ mL.)
and the mixture 'w_as stirred at :roorﬁ temperature for 2 h. The solvent was
0 . removed in vacuo and the residue was parfitioned between DCM (50 mL) and
' hydrochloric acid (2M; 50 mL). The aquéous layer was extracted with DCM (50
mL) and the combined organic extméts were concentrated in vacuo. Thé residue
was taken up in THF (15 mL), sodium hydroxide (2M; 50 miL) was added and the
mixture was stirred for 3 h. The reaction was acidified with hydrochloric acid (2M;
5 55 mlL) and extracted with DCM (2x100 mL), the combined organic extracts
. being dried (MgS0,) and evaporated to give a pale yellow crystalline solid (6.45
9, 99%); &4 (CDCl;, 400MHz) 2.50 (3H, s), 3.03 (3H, s}, 6.47 (1H, br), 6.86 (1H,
d), 7.02 (2H, d), 7. 32 (2H, d), 7.37 (1H, dd) 7.54 (1H, d); MS m/z (ES") 357
(MNa*).



61Prep 573-CF3SK (CDC13, 400 MHz) 2.49 (3H, s), 3.91 (2H brs), 4-SMe6.88
(2H s), 6.92 (1L H d), 7.19 (1 H, d), 7.23 (1 H, d), 72%8 ele’@mhef%goflws m z
(TS4) 342 (MNH4}) PREPARATION 62 N 3-C an 4 neth Isulfan heno hen

met hanesul f onam de 5 Met hanesul fonyl chloride (3 nL, 38.8 mml) was added
to a solution of the nitrite of preparation 59 (5 g, 19.5 mol) and
triethyl am RgygBnf;mol) in DCM (59 ni) and the m Xt ur gMas s’ €d at
roomtenperature for 2 h. The sol vent Wairﬂ? renoved in vacuo and the

resi due was partltloned bet ween DCM (50 and hydrochloric acid (2M 50
mL). The aqueo RS ¢ racted with DCM (50 nl) and the conbi ned
organi ¢ extrac Ve =tftt+ated in vacuo. The residue was taken up in

' THF ( éSf ) ! Jbd lnwmdlwiruﬁdmaiﬁdé%éloﬁﬁlefﬂ-ﬂrew&d fomare ardisitdaniing Ky ﬂfee Vas
stirred-for

h, .Th .on _was aC| fled wi th hydrochloric acid (2M 5
55 mL) and ext P}f&ﬁ'%ﬁd %F%W?p?ﬂ'ﬁb , the comnbined organic extracts
being dried (MgSO4) and evapor at ed tn@sogu snpal e yellow-crystalline solid
(6.45 g, 99%; 81, (CDClI3, 400MHz) 2.50 4 s), 3.03 (3H s), 6.47 (1 H,
br), 6.86 (1 H d), 7.02 (2H d), 732(2|—§§d), 7.37 (X H dd), 7.54 (1 H,

d; MSm (ES) 357 -(MNa}). 0 29 Septenber 3004 WO 01/ 72687 137

PCT/ 1 BO1/ 00428- . PREPARATI ONS 63-64 The neth sul f onam des bel ow were
prepared fromt he requi'site-aniline by the nethod described in preparation
62. 5 Pr epaﬁatlonSt arting (R3) ndata Material 63Prep 603- OMeSH ( CDC13,

400MHz) 2. 47 ( ‘F"’bpaFahun Pttt ( ,,’ 3796 - data
Material ) )
63 Prep60 | 3-OMe | 8,(CDCl;, 400MHz) 2.47 (3H, s), 3.06 (3H, s), 3.90

4SMe |.(3H, 5), 6,66 (2H, m), 6.90 (1H, d), 7.20 (1H, d), 7.40

(1H, dd), 7.55 (1H, d)

64 PrepB61 | 3-CF; | 8 (CDCl, 400 MHZ) 2.52 (3H, s), 3.08 (3H, s, 6.89
' 4-SMe | (1H,d), 7.21 (1H, d), 7.32-7.47 (3H, m), 7.58 (1H, s)

- PREPARATION 65 _
N-{3-Cyano-4-[4-(methylsulfanyl)phenoxylphenyl}-N-methylmethanesulfonamide

ueso,/H\@‘: _—— :..uso{r \G:W

LT R

Methy! iodide (2.5 mL, 40.2 mmol) and potassium carbonate (1.25 g, 9:04 mmol)

- were added to a solution of the sulfonamide of preparahon 62 (2.7 g, 8.07 mmol)

~ in acetonitrile (40 mL) and the mixture was stired at room temperature for 68 h.
The reaction mixture was poured into sodium hydroxide (2M; 50 mL) and

5 extracted with ethyl acetate (50 mL). The organic layer was washed with brine,

dried (MgS0O,) and-evaporatéd to give the title compound (2.75 g, 98%); 8y
(CDCl,, 300MHz) 2.50 (SH, s), 2.87 (3H, s), 3.30 (3H, s), 6.82 (1H, d), 7.03 (2H,

| d), 7.32 (2H, d), 7.49 (1H, dd), 7.62 (1H, d); MS m/z (TS") 366 (MNH,").



4-SMe. (3H, s), 6.66 (2H, m, 6.90 (1 H, d), 7.20.(1 H’3§$ 7.40 1 H, dd),
7.55 (1 H, d) 64Prep 613-CF, & (CDCL3i 400 MHz) 2.52 (3%9 Septemben0(iH, s),
6.89 4-SMe(I H, -d), 7.21 (1 H d), 7.32-7.47 (3H, rn), 7.58 (1 H, s)
PREPARATI ON 65 N -[3-C ano-4- 4- neth Isulfan | keno hen N-neth

| met hanesul fonam de 0 Methyl iodide (2.5 nlL, 40.2 mmol) and potassi um
carbonate ( 9.04 mmol) were added to a sol ution uI f onam de
of preparat ﬂ‘gﬁ %%68(2. 7 g, 8.07 mol) in acetonitrile (Eg%’f#_")]ﬁ“%d t he

m xture was stirred at roomtenperature 8% 68 h. The reaction nmixture was

poured into sodium hydroxide (2M 50 nlL) and 5 extracted with ethyl acetate
(50 nL). The OMWMS washed vm'th bri ne, dr| ed (I\/gSO4)

and. evapor at ed /Lo hNSalenithiibite , Beetfi !

300MHz) - 2. 50 (3_ 5" 62

d), 7.32 (2H, -M‘cmmm“H dd) 762(1H "d): I\/Brﬂz(TS{) 366 (MNH4' ).
29 Septenber 2004 WD 01/ 72687 PCInBnv00428 138 PRERARATI ON 66 N 3 ano- 4-
4- nmeth lsulfan | heno hen | 2-h dro eth I nmethgne- . sul fonam de z- asb
K,co. cH CM SWe.5 2- Bronneh.ﬁnagﬁl 5 nm, 35.3 pot assi um
carbonate (4.9 g, 35.5 mmol) ddekra s &f ﬁt%@?ﬁ t he-sul f onani de of
preparation 62 (2:7 g, 8.07 nmol)lin & Bnitrile (4(%&) and the m xture

was stirred at roamtenperature f 68 h. TLC anal ys¥syindi cated starting
material remaining so the m xture s then heated at flux for 20 hrs.
After cooling, the reaction mxture was poured into s&#iunhydroxide (2M

50 nL) and &xt RdBromdethiand (25 mtl, 3aeeﬁma|panﬁcﬁﬂotaéa¥um EhBonME gaDIGC35.8yer was
washed with brine d“?ﬂg% %‘fﬂ? vaprateg‘% urlflcatlon of the
resi due. by nuffg)were saded0as P(?&ﬁ"&p?‘\‘& 9f ieRATaligb {41 ¢ &Bfpound

mmol) in acetonitrile (40 mL) and the mixture was stirred at room temperature for

68 h. TLC analysis indicated starting material remaining so the mixture was then

heated at reflux for 20 hrs. After coaling, the reaction mixture was poured into

0 sodiumhydroxide (2M; 50 mL) and extracted with ethyl acetate (50 mL). The

organic layer was washed with brine, dried (MgSO0,) and evaporated. Purification

of the residue by muitiple column chromatography (SiO,) gave the fitie compound

(1.80 g, 62%); &, (CDCl,, 300MHz) 2,50 (3H, s), 3.00 (3H, s), 3.77 (2H, m), 3.80

(2H, m), 6.83 (1H, d), 7.04 (2H, d), 7.33 (2H, d), 7.50 (1H, dd); 7.67 (1H, d); MS

5 m/z (TS') 396 (MNH,").

PREPARATION &7 .
5-{Aminosulfonyl)-2-fluoro-N-methylbenzamide

; o _Wscol Hpo o
MaNH, .

0 Toa suspension of 5-(aminosulfonyl)-2-flucrobenzaic acid [prepared accarding to
Chem. Pharm. Bull. 1995, 43(4), 582-7] (3.0g, 13.7mmol) in dichloromethane
. (100ml.) at room temperature under nitrogen was added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochlotide (WSCDI) (2.89g, 15.06
mmol) followed by a solution of methylamine in tetrahydrofuran {2M, 8.21mL,
5 16.42 mmol), dropwise an_d the _reaction aftowed to stir for 16 hours. The crude -
" reaction mixtu_re was then evaporated to dryness and the residue

chromatographed on silic_a gel, eluting with dichloromethane:methanol:ammonia



(1.90 g, 629%; S,{ (CDC13, 300MHz) 2.50 (3H, s), 3.00 3H s), 3.77 (2H,
M, 3.80 (2H m, 6.83 (1 H d), 7.04 (2H, d), 7.33 (23—‘? Sepjgmber 2094( 1 H,
dd); 7.67 ('l H d); M55 mz (TS+) 396 (M\H4+) PREPARATI ON 67 5-

Am nosul fon i 2 fluoro-N-nmeth | benzam de WSCD MsNHz To a suspensi on of
5- (am nosul fonyl ) - 2-f1 uor obei nzoic acid [prepared according to Chem
Pharm Bul | 43(4), 582-7](3.0Qg, 13.7mmol) in dic elay ne
(100M) at rvgé?;]gt%gsr}jperature under nltrogen was added 1- §9 bedf

di met hyl ani nopr opy! ) - 3- et hyl car bodi i ni de 'B9drochl ori de (WsCDI) (2. 89g,

15.06 mmol) f dDb ol ytion of methylamne in tetrahydrofuran. (2M
8.21 m., 5 16. Z@% QI%WSEEW%‘@ ﬁ&"‘ﬂWﬁ%‘%&-ﬁ%{ﬁaﬁwb@m@%uH% 16
hours. The crugsoo maaqiiwom Dflstip 67\@S, sl;f‘vem ﬂmﬂoéés?mtrﬁ) grgneasqpnd the
resi due- chromatogra hed on sili-ca gel, eluting wt

di chl or onet hané"m“ﬂ'ﬂﬁmm a 29 Septenber 2004 V\D 01/ 72687 139 PC
/1B01/ 00428 (84:14:2) as solvent to give the anmde (732ny, 23%. as a white
powder. 'H NVR_ (300 Mdz, d4-MeOH) : 8 = 2.97 (3H, s), 7.40 (1 H t), 8.05
(1 H m, 8529E@£EAM§S mz 250 (MNH4)}. 5 PREPARATION 68 M 3

D net hl am na lﬁ” QQ% @é Il]amehav1_4’t}gno hen | ro.ano ! -4-neth :

| benzenesul f ono T eat ng t he. unsaturated am de forned in
exanpl e 68 to fmethylsdfanybehengxieticnybn = dberemenemiifonativdedzidy ded t he
title conpound; Free base ,,BH(CDCIB 400M—Iz) 2.28 (6H, s), 2.36 (2H, t),

2.41 (3H, s), 2.46 (3H, 7. (2H, br %)—L t), 3.48 (2H,
s), 6.74 (1 H, d), 6.84 %iH, dif:{G.?'Ql aedl, dd} 7. A37.¥0 (5H, m), 7.75
()2H, d): l(\/B m z %TS+) 5151_, 516 (M& 5 ___A_RKE’DBEPI :?"d?}%g ({j (58 m |

I ' Vel
Treating the unsaturated amide formed in example 68 to the reduction conditions
0 used forexample 71 afforded {he title compound; Free base: 5,(CDCI,, 400MHz)
© 2.28(BH, s), 2.36 (2H, t), 241 (3H, 5), 2.46 (3H, s), 2.48-2.67 (2H, blm)- 2.77
(2H, 1), 3.48 (2H, 5), 6.74 (1H, d), 6.84 (2H, d), 6.91 (1H, dd), 7. 23-7.30 (5H, m),
7.75 (2H, d); MS m/z (TS') 514,516 (MH")

5 PREPARATION 69
N‘-(3;{4—{(Dimethylamino)methﬂ];3—14-

- {methylsuifanylinpheno henvlipropanovi)-4-methylbenzenesulfonohydrazide
g 50T '
»\!/vm/ L Hﬁrﬁ\r

4 7

Tr'eating.the unsaturated amide formed in example 69 to the redﬁction conditions

0 used for example 71 afforded the fitle compound; Free base: §,{CDC!;, 300MHz)
2.23 (2H, 1), 2.38 (3H, 5), 2.48 (3H, 5), 2.62 (2H, 1), 4.27 (2H, s), 6.68 (1H, 3), |
6.97 (1H, d), 7.04 (2H, d), 7.30-7.34 (4H, m), 7.58 (1H, d), 7.62 (1H, d), 9.64 (1H,
_8), 9.91 (1H, s), 10.34 (1H, brs); MS m/z (ES*) 514 (MH") - |



N 3 4- (D nethylam nol nethYQ 3 L4 nethlsulfan | heno hen | ro ano |
, 4-nmet h | benzenesul f onoh drazide so,rd TSNHNH2 Wi Tr ead9 $RpteREe 4t ur at ed
am de formed in exanple 69 to the reduction conditions used for exanple 71
afforded the title conpound; Free base: 8H(CDCl 3, 300MHz) 2.23 (2H, t),
2.38 (3H, s), 2.48 (3H, s), 2.62 (2H, t), .4. 27 (2H, s), 6.68 (1 H,, s),
697(1H (2H, d), 7.30-7.34 (4H, , 7.58 (1 7.62 (1 H,
9. 64 (1(;%""77%%1 91 (1 H s), 10.34 é‘% brs) P%’mg%’?é’@) 514 (VH})
29 Sept enber 2004 V\D 01/72687 PCT/ JBOVO04 140 Bi ol ogi cal AcHA'y A nunber

of conpounds vvg!oqe @c.%ﬂ\@tﬂ:g; or bi‘ol ogical activity by their ability to

inhibit the otonin by human serotonin transporters as

follows. 5 (i )A@&iﬂbemﬂmmthnémaaﬁéﬁmlbfb!dgldéD@ahvﬂgebﬁmeﬁﬁﬁlﬁg_?aiﬁ)hﬂﬁf ably
transfected w Eh ei t her he.human ser ot OI’IJ n transporter

nor adr enal i ne ?}eaqpé%ro[fgferothrB?n HIpRRINtenEReLieE 3% fogqaw&( hDAT) wer e

cul tured under standard cell culture techniques (cells were grown at 37C
and 5% CQ2 | nC%\/EM cul ture medi a (suppl enented with 10% di al ysed f oet al
cal f serum F ut am ne and 250pglm geneticin)). Cells were

harvested for the mﬁﬁﬁverhsxyumekﬂnay &8s éHEK%S}‘&éﬂptraﬁsféégd QAR fifidy S/ M .

(1) Determ nation of inhibifor potency ounds were Jl ssol ved
in 100% DVSO and dith@henan seatanin trﬂ@ﬂ@sertmlfléﬂ tl@'agﬁenelmotmmpuntm e test

concentrations. As S(P‘MW‘]%F@’HG’I ms?&{gr (BOA u-@qqé/l\% kblﬁJrésé EEJ %tngg c%l" ates.

Cell's (7500 cells/assay’ we wer e I'nc buffer
cont ai ning either t@ﬁuredmm(GEIISWQWDWnIah&T"m armirS%ccquEw vehicle

(1% DMSO for 5 m started tion ei t her
3HSer ot oni n8 3H Norkg’g&cf% r: ‘ﬁ? %@8@%@@%§Oﬁé§§¥ﬁ%@$é{ﬂg§% I(éé% ions
were carried out  2mM l-giutamme and 250ug/mi geneticin)). Cells were harvested for the

assay to yield a cell suspensmn of 750,000 cellslml

. ()  Detemmination of inhibitor potency ‘

5 Ali 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 celis/assay well) were pre--
incubated in standard assay buffer containing either test compound,

_ standard inhibitor or compound vehicle (1% DMSO) for 5 minutes.

0 Reactions were started by addition of either *H-Serotonin, *H-

Noradrenaline or *H-Dopamine substrates, All reactions were carried out
at room temperature in a shaking incubator. Incubation times were 5
minutes for the hSERT and hDAT assays and 15 minutes for the hNET
" assay. Reactions were terminated by removal of the reaction mixture
B . usinga vacuum manifold followed by rapid washing with ice cold assay
buffer, The quantlty of *H-substrate mcorporated into the cells was then
quantified.

Assay platés wete dried in a microwave oven, scintilfation fluid added, and

0 radioactivity measured. Potency of test compounds‘ was quantified as IC,,
values_ (concentration of fest compound required to inhibit the specific
uptake of radiolabelled substrate into the cells by 50%).



at roomtenperature in a .shaking incubator. Incubation tinmes were 5
mnutes for the hSERT and OAT assays and 15 minutes for4%BePiamEs 20say.
Reactions were term nated by renoval of the reaction mxture :5 using a
vacuum mani fold foll owed by rapid washing with ice cold assay buffer. The
quantity of 3H substrate incorporated into the cells was then quantified.
Assay pl ate ried in a mcrowave oven, scintillat]j fluid added, and
: 0 radi oact %W@ﬁﬁgasured. Pot ency of test conpounds \_/vag%gmni"fsi ed as 1Crn
val ues (concentration of test conpound r?—:ﬁhi red to inhibit the specific

upt ake of radiol abelled substrate into the cells by 50% . 29 Septenber 2004
WO 01/72687 141 PCl'11B01100428 (iii) Standard Assay Buffer Conposition:

Tri zma hydr och{igyr i dtafddibsdNe@ifet E3dmMitior®? KC (4. 5mV)  KH2PO4 (1. 2nmW)
MyCl2. 61-120 (1.3 . Ascorbic acid (1.136m\V d ucose (5.55m\) 0 pH 7. 40
CaCl 2 (2.8m\) - pa%wve'mbﬁvﬂdm JThe pH of the buffer was adjusted to
7.40 with 1 M NaOH Mpgsire24mvpddi tion of CaCl2 and pargyline. (iv) Sunmmary
of Assay Paraneters hSIgRThDA hNET AssayAssayAssay Cell concentration

per 75, 00075500075, d¢& 46880 wel | . . - :

KH,PO, (1.2mM)
MgCl,.6H,0 (1.3mM)
Ascorbic acid (1.136mM)
Glucose (5.55mM)
0 pH 7.40
- CaCl, (2.8mM) .
Pargyline (100pM)

Note: The pH of the buffer was adjusted to 7.40 with 1M NaOH before
5 addition of CaCl, and pargyline. ’

(iv) Summafv of Assay Parameters

hSERT [ hDAT hNET
. . Assay Assay Assay
Cell concentration per 75,000 75,000 75,000
assay well, ) ' ) )
Substrate ancentration. *H-5HT | °H-Dopamine | *H-Noradrenaline
(50nM) | (200nM) '(200n\)
Incubation time (minutes) | 5 5 15

Cdmpounds having a serotonin re-uptake inhibition (SRI) IC4, value of less than
0 orequal fo -‘lObnM are the title compounds of Examples 1-4, 6, 9-12, 14, 23, 25,

28-33, 35-53, 55-62, 64, 65, 71-80, 84, 85, 87, 90-92, 94-99, 101-106, 110, 112,

114-122, 125, 128-142, 145-149 and 154-191. '

Compounds having an serofonin re-uptake inhibition (SRI) ICy, value of less than
& orequal to 100nM and which are more than 10-fold as potent in the inhibition of
serotonin re-uptake than in the inhibition of dopamine re-uptake or noradrenaline



Substrate Concentration. 3H 5HT3H Dopam ne3H- Nor adr enai i pe

(50nM (200nM (200nM) | ncubation time (m nutes)5515 ConpouReieRRet #P4
serotonin re-uptake inhibition (SRI) IC, value of less than 0 or equal to
100nM are the title conpounds of Exanples 1-4, 6, 9-12, 14, 23, 25, 28-33,
35-53, 55-62, 64, 65, 71-80, 84, 85, 87, 90-92, 94-99, 101-106, 110, 112,
114-122, 125,%8%5, 5?7 145-149 and 154-191. Conpounds havi ng.an serotonin
re-uptake inhror'tion (SRI) IC., value of less than 5 of gﬂ‘)l.?y?oqso 100nM and
which are nore than 10-fold as potent inl#he inhibition of serotonin
re-uptake than in the inhibition of dopam ne re-uptake or noradrenaline 29
Sept enber 2004 "§wrigke Ay trﬂ@wmmds)grg@@mpiesze. debuplakd, 23,25, B&-38j t | e

o o S ookt et doEinagl gt S0 o

56, 58, 62, 64, 65, 71, ) “106, 110,
112, 114-122, 1794-1061 1103421 11¥-1204328-431, 185541 5815-148]1158-659, 161682, 167- 179

and 181-191. oL | N9 serotoonin re-uptake inhibition (SRI) |1C50
val ue of Iesscﬁﬁgh‘rg?gﬁd;%}l?a t@lOOnM and which are nore than 100-fold. as
potent in tie inhibition of. serotonin re-uptake than in the inhibition of

dopamni ne re-u r .npradrenal i;ne. re-uptake.ar title co unds of
Exanpl o5 3, 4?%&&?%‘2? GUC %?‘*-"2‘8’,““&%‘-"%*_??? ‘“5&“26?Sé@?%a}’a'ﬁ%f’fc%%},)@'%, 62,
64, 71., 73-760r84ual®®106hM aftDwhitd areIor Shanl {Ub-fdldas poldd® in the thhibkieR of 114,

116-118, 120, 121, 128-131, %35, 137, 139-141, 145-148, 155-159, 161, 162,
169- 179 and 18Fefgun re- Ay & the iphikfion of depantins ruptake prnsgkadrenalingi t i on

(SRI)1C50 val ugeaptakeafe hBale clmSunes BRExdnipidO) MG 206k Wal 641 27 95.3Br € t han

100-fol d as potent i.n the inhibition of .serotonin re-uptake than in the

i nhibition & dSptniRe1r &3 95t 88826 TAor3h. 84T 8E, 99 p9hRS WiclOdhe title

conmpounds of Ex , - 404413824040 46, 53,
58, 74, 84, 85,@3‘};{‘&58%'91(11‘4' 3146-'%?' 1%%112 ?’?ozf,%%ig%' 1%’?’41,399(131143: @_}Léll%a'lzo,

121,128, 130, 1138;1594161, 163, 169439 pnd 181480. 157, 169, 170, 0 174-176,
181- 185 and 187-190. Conpounds having an serotonin re-uptake inhibition
(SRI') 1C50 value of |ess than _

Compounds having an serotonin re-uptake inhibition (SR) IC,, value of less than

§ or equal fo 100nM and which are more than 100-fold as pofent in the inhibition of
serotonin re-uptake than in the inhibition of dopamine re-uptake and
- noradrenaline re-uptake are the titie compdunds of Examples 3, 4, 9, 14, 23, 25,
28-30, 35, 36, 38-40, 46, 53, 58, 74, 84, 85, 87, 90, 91, 94-98, 101, 104, 110,
114, 116, 117, 120, 121, 128, 130, 135, 140, 141, 145-148, 156, 157, 169, 170,
0 174-176, 181-185 and 187-190. ‘ |

Compounds having an serotonin re-uptake inhibition (SRI) IC;, value of less than -
or equal to 56nM 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

B 'no'rad'renaline re-uptake are the fitle compounds of Examples 3, 4, 9, 14, 23, 25,
28, 30, 36, 38-40, 46, 53, 58, 74, 84, 85, 67, 90, 91, 94-98; 101, 104, 110, 114,
116, 117, 120, 121, 128, 130, 135, 140, 141, 145, 147, 148, 156; 157, 169, 170,
174176, 181-185 and 187-190. |



or equal to 50nM and which are nore than 100-fold as pofent in. th

i nhibition of serotonin re-uptake than in the inhibiti %91%“%‘855%%
re-uptake and .5 no radrenaline re-uptake are the title conpounds of
Exanples 3, 4, 9, 14, 23, 25, 28, 30, 36, 38-40. 46, 53, 58, 74, 84, 85,
87, 90, 91, 9498; 101, 104, 110, 114, 116, 117, 120, 121, 128, 130, 135,
140, 141, 1 148, 156; 157, 169, 170, 174-176, 18] 187-190.
29 Septenbeﬁ%%%ézmm 01/ 72687 PCTI I BO1/ 00428 143 d ai n%cﬁﬁzil@g%pound of
general formula (1), or pharmaceuticall y%?bcept able salts, solvates. or

pol ynor phs theéﬁC’fg' 5 NRTR2 (0) ( wherein; 'R and R2, which may be the
sane or differ M ar e hydr ogen, C, -Csal kyl, (CH2),, (C3-Cecycl oal kyl)
wherein m= 0, 1, 2 or-3, or R and R2 together with the nitrogen to which
they are attached forman azetidine ring, each R3 is independently CF3i
OCF3, G, . 4al kylt hi ¢ epmreundpf prisigl formylas(l); apphiagmaesyticatly aseeptaise salts, ch nay
be the same or dif fs@h@Rls or pbGmorhe thefeoftherein A = - CH=CH or - (CH2P where
pis 0, 1or 2, Xis hydrogen,- F, d, Br, 1, CONRBR7, S02NRR7,
S2NHC(=O) RP OH, C1.4al koxy, NR$SO2R9, N2, NRR', CN, CO2R 0, CHO, SR 0)
S(OR9 or. SO02R 0; R6, R7, R and R V\/nichw be the sane or different,
are hydrogen or C, -, al kyl optio[{?al |y subsyituted i ndependently by one or
more Rig; RO is C -, alkyl optiohakly~substituted i ndependently by one or
more R 2; R' is hydrogen, d., al ky ionally substituted independently
by one or nore R2, C(OR CI)ZR;R4 SR or, i

© | .
wherein; S
R" and R?, which may be the same or different, are hydrogen, C,-Cealkyl, .
(CH,){Cs-Cecycloatkyl) whereinm = 0, 1, 2 or 3, or R and R?
] together.with the nitrogen to which they are attached form an
azetidine ring; '
each R® is independently CF,, OCF,, C, ,alkylthio or C,-C,alkoxy:
nis1,2o0r3; and 7
R*and R®, which may be the same or different, are: . ‘
5 A-X, wherein A = -CH=CH- or -(CHj) - where p is 0, 1 or 2; X is hydrogen,
© F, L, Br, |, CONR'R?, SO,;NR°R’, SO,NHC(=O)R®, OH, C, ,alkoxy,
NR®SO,R®, NO,, NR®R"", CN, CO,R™, CHO, SR™, S(O)R® or
SO,R™; R®, K7, R® and R" which may be the same or different, are
hydrogen or C, salkyl optionally substituted independently by one or
3 ' - more R*;, R%s C,; alkyl optionally substituted independently by one
or more R*; R"' is hydrogen, C, ¢ alkyl optionally substituted
independently by one or more R, C(O)RB, CO,R?, C(O)NHR® or. .
SONRR"; R s F, OH, CO,H, C,cycloalkyl, NH,, CONH,,
C, salkoxy, C-malkoxycarbt'anyl or a 5- or 6-membered heterocyclic
5 -ting contaihing 1, 2 or 3 heteroatoms selected from N, Sand O
. optionally substituted independently by one or more R™; or R® and
R, together with the nifrogen to which they are attached, form a 4-,



S2NRBR7; R 12 is F, OH COX2H, C3,,cycloal kyl, NH2, C, . Bal koxy,
C, $al koxycar bonyl or a 5- or 6-nenbered heterocyclic 5 E% ﬁ@ptﬁg‘ﬁ?ﬁ‘%%‘ﬁg 1, 2

or 3 heteroatons selected fromN, S and O optionally substituted

i ndependently by one or nore R13; or Re and R7, together with the nitrogen
to which they are attached, forma 4-, 29 Septenber 2004 WO 01/ 72687

PCTI | BO de‘gg 712%]} 5- or 6-nenbered heterocyclic ring optionall
substituted |néependently by one or nore R13; or a 5- SHYB W EHHer ed
heterocyclic ring containing 1, 2 or 3. hd#&roatons- selected fromN, S and,
O, optionally substituted i ndependently by 5 - one or nore R13; wherein
R13 is hydroxy, €, - Cal k&x9"6-membereddtargsyciidingoeptionally substitatati koxy, - NH2,

-NH( C, - Coal kyl - N( G 1 ' R1 d R2 thyl, Ra
(GG ) o Mg bR 0 e

and Rl are hydrogen, S not group para to the ether
| i nkage |inking. ri&§sorf-mebgedherocyckoringuoottaiingot, d or@ heterobfivid 1, or

phar maceutical ly accept ol xates ¢ I rphs thereof, wherein
R1 and R2, which may begghgeagéﬁr?}'osrgﬁ ¢T%D'8ﬂ$&3§8%ﬁ%8ﬁ"‘%"ﬁéymal kyl .
5 3 A conpodind .accordi ngnéormba RS, 1 or 2, or pharmaceutically acceptable
salts, solvates or pol rphs_ther eof her ei n h R3 is independently.
_CF3, -OCF3, nethyl thi g%@%’&'ﬁ%Pﬁe'ydmrég%?w'%?&f@ﬁmmaﬂ@gofdi ng Vo
any preceding claim or habalkomgc ) NH(CL-C ABMNPLRE, T 8R),5, Sol vates or

pol ynor phs thereof, wherein af, Iﬁ?t one R3_,is ggra to the et her |inkage
linking ring A and \gherglnwigg%ag A el g’ aed Brgredwewsanapddt itm  or
pharmaceutical |y aRtigpoPHLIMS gloup aﬁlbﬂ?é@tﬁeﬂﬁakﬂj@l%bmﬁ?sh%{d@f’ wher ei n
at least one R3 5 is nmethylthro. gA conmpound accordi n 0 any preceding

claim -or pRarmaceutically _ ' i
2 A compound according to claim 1, or pharmaceutically ac_:cépfablg salts,
’ solvates or polymorpﬁs thereof, wherein R and R?, which may be the
same or different; are hydrogen or C,-Calkyl. '

5 3 A corﬁpcund according to claims 1 or 2, or pharmaceutically acceptable
salts, solvates or polymorphs thereof, wherein each R® is indép'end'ently.
-CF,, -OCF;, methylthio, ethyithio or methoxy.

4 °  Acompound according to any preceding claim, or phamaceutically
0 acceptable salts, solvates or polymorphs therecdf, wherein at least one R® '

is para to'the ether linkage linking rinQ AandB.

5 A compound according fo any preceding claim, or pharmaceutically
_ . acceptable salls, solvates or polymorphs thereof, wherein at least one R®
5 © is methyithio. |

i A compound accarding to any preceding claim, or pharmaceutically
acceptable salts, soivates or polymorphs thereof, wherein R® and R,
which may be the same or different, are hydrogen, C,-Calkyl optionally
0" substituted by hydroxy, -CONH, or C,-C,alkoxy. |



acceptabl e salts, solvates or pol ynorphs thereof, wherein_R6 and whi ch
may be the same or different, are hydrogen, C, C3al kyl %%??@HE‘EFS/%“
substituted by hydro)ty, -CONH2 or Cl-C3al koxy. 29 Septenber 2004 WO
01/ 72687 PCT/1BO /00428 145 7 A conmpound according to any preceding
clainms, or pharmaceutically acceptable salts, solvates or polynorphs

t her eof , V\he&, ioﬂn'stql i's hydrogen, hydroxyet hy| or met hy%m&oﬁoﬁ?ﬂcomound
according to any preceding claim or phaég?ceut ically accCeptable salts,

sol vates or polynnrphs t her eof ,. wherein is methyl, ethyl, isopropyl,
trifluoronethyl t hox h I..' 9 Ac und accor t o-any preceding
claim or phar r;aceu %EPP%J%%OM'"%E@B}B "%ﬁ'ﬁi“és °’é%?€\7'g'?‘é§m8?}g’pol ynor phs
thereof, wherein p acteptable dilts, k@lv&eﬁ@ﬁﬁﬂ%ﬂdmﬁﬁﬁ%&éﬂf%ér@inﬂ‘)fs RfoPsRA NY
claim or phar I’T&CEUAI cal | acceptabl e salts, solvates or pol ynorphs

t hereof, wherein R VWH' lﬂ"ay be the sane or different, are 5 -(CH2)
X, Wnere pis 0, 1 or 2 X I s hydrogen, hydroxy, CONRG6R7, SOZNR6R1
NR8S02R9, SRt SORB or S02R @ or a 5- or 6-nmenbered heterocyclic ring

cont ai ni ng B or A cpepayskacsaiingde Aey. pegeding alri, osphaimagsuticalyl A conpound
accordng to any one, | I s@dC bl e
salts, solvates-or a%ﬁ%%ﬁégs tsgfg?tgg]p rﬁ%@?@fl%&%%g&n@%x R\/\/?ﬁ @ﬁﬂk@y be the
same or different, ethd;isommppylrtifluomraetbylorimettexgethvl; X i s hydrogen, hydroxy,
CONRSR , SO2NRSR  or NR8SO2R9; wherein Rs and R7, which may be the sane or
5 different, are hydrogen or C, -C3al kyl optionally substituted by hydroxy,
-CONH2 or C, - C¥al koAgpmpsundsadeyaiingdeany ht;edediug/elamlorphannmtkt;cbuy-or RO is

methyl, et h)bl | S.Op%%gfﬁabl sra\hst. lsgf\)lat%sn%'f' leymorphs maereo? vyherelxlp IS? b.ri azoI.yI ’

i m dazol yl or pyraz
10 A compound according to any precéding claim, or pharmaceutically
' acceptable salts, solvates or polymorphs thereof,
‘wherein R* and R®, which may be the same or different, are
5 <{(CH,),-X, where p is 0, 1 ar 2; X is hydrogen, hydroxy, CONR®R’,
SO,NRR’, NR*SO,R’, SR™, SOR® or SO,R™; or
a 5§~ or 6-membered heterocyclic ring containing 1, 2 or 3 heteroatoms
| selected from N, S and O.

¢ 11 Acompound accordng to any one of claims 1 to 5, or phannaceutxcally
acceptable salts, solvates or polymorphs thereof
wherein 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’Y
. or NR*SO,R®; wherein R® and R’, which may be the same or
5 .  different, are hydrogen or G,-Gqalkyl optionally substituted by
hydroxy, -CONH, or C,-C,alkoxy; R® is hydrogen, hydroxyethyl or
methyl; or R® is methy), athyl, isopropyl, triﬂuorométhyl or
~ methoxyethyl; or
triazolyl, imidazolyl or pyrazolyl.



;0 . 29 Septenber 2004 WD 01172687 PCTI I BO /00428 146 A .conpound
according to any preceding claim or pharnmaceutically %%%@bt? gg%é@)é‘l ts,

sol vates or pol ynorphs thereof, wherein R4 and R5 are not both hydrogen. 5
13 A conpound according to any preceding claim or pharnaceutically
acceptabl e salts, solvates or pol ynorphs thereof, wherein R4 is hydrogen.
14 A conpouRggggegrding to claim1, or pharnmaceuticall yr@ﬁﬁlﬁﬂ}oﬂgl e salts,
sol vates or pol ynorphs thereof, selected fromthe group:

3- [ (di met hyl ani no) met hyl | - 4- [ 4- (et hyl sul4anyl ) phenoxy] benzene-

sul f onam de; . . . .

3-[ (di met hyl am'fio) R EPRPPUNd acEerHipe to;apwpreeqding dRime Aerhaymacdinalyy | -
benzenesul f onam de;acceptable salts, solv o i 4 5

3- [ (di et hyl ani 1io) net i | [ [ apanarphis thereol, whereln Riand Rlare

sul fonani de; 3- [ (diRbPRPIYAOE8Y.Net hyl ]-N-

[ (2f, - 2- hydr-oxypropyl ] -4-[4- (et hyl sui fanyl)- phenoxy] benzenesul f onam de;
3-[(di nethyl ami no)nethyl]-N-[(1 S)-2- hydroxdy- 1-nethylethyl]-4-[4

(et hyl sul f Bny1$ pheh6paEd Asperding toaanirgesdirg claim, or pharmaceutically

3-[ (di ni et hyl am no) < =h - hyLsul fanyl ) -
ohenoxy] benzenesul fd;éﬁéé%(é% sgiﬁ.(, gol@éfgé S’Pﬁ'omﬁs tﬁel%f, Wﬂs}eu}' h féhygrc\éel)\.

3-[ (di net hyl ami no) net hyl ] - 4- 14- (net'hyl sul f any) ) phenoxy] benzonitril e;

160 e ek ok AR e RO R e
3- [ (et hyl am no) nmetsujualestor bly(riorihs Yheredff setactodoan thedrbgnzam de;
N (3 [ (i mephyl amt gy GRL Yol 495 OB SRS
4- [ 3- met hoxy- 4- (et hyl ssdifoamidephenoxy] - 3- [ ( me#hy!l ani no) met hyl]- benzam de;
D N et byl - 3-[{ et Iy Tt b etk AR S by
‘ benzenesulfonamide;
' 3-[(dimethylamino)methyll-4-[4-(trifluoromethoxy)phenoxy}-benzene- -
5 sulfonamide;

'3-[(dimethylamino)methyl]-N-[(ZR)-2-hydroxypropyl]—4—[4-(methyisuffanyi)-
phenoxylbenzenesulfonamide;
3-[(dimethylamino)methyl}-N-(1 S)-2-hydroxy-1-methylethylj-4-[4-
(methylsulfanyl)phenoxy]benzenesulfonamide;
0 3-[(dirﬁethylamino)methyl]~N-(2~hydrokyethyl)—4—[4—(methylsuh'anyl)—
phenoxylbenzenesulfonamide; '
'3-[(dim'eﬂ*lyiamino)méthyl]~4—-[4—-(methyl's{.|lfanyl)phenoxy]benzonitrile; .
3-{(dimethylamino)methyl]4-j4-(methylsulfanyf)phenoxylbenzamide:
_ 3{(dimethylamino)methyl}-4-{4-(trifluoromethoxy)phenoxyloenzamide;
5 3-[(memylamino)methyl]-4-[4—(méthylsulfanyl)phenoxy]benzémide;
N-{3-[(dimethylamino)methyl}-4-{4-(triflucromethyl)phenoxy]phenyi}-
methanesulfonamide; '
4-{3-methoxy-4-(methylsulfanyl)phenoxy]-3-{(methylamino)methyl]-
benzgmide; .
0 - N-methyll3-_{{methylamino)methyli-4~[4a(methy_lsulfany|}bhenoxy]-
benzamide; '



benzam de; 29 Septenber 2004 147

3-[ (di met hyl ami no) net hyI ] - 4- [ 3- met hoxy- 4- (met hyl sul f any?Y FRBISIRF] 2004
benzam de; 111-nmethyl -

[ 2-[ 4- (et hyl sul f anyl )phenoxy] -5-(3H1,2,3-t(azol -1-yl)benzyl]- am ne; -
N- et hyl - N-[ 2- [ 4- (et hyl sul f anyi ) phenoxy] -5-(1H--1, 2,4 t(azol -1-yl)benzyl J-
am ne; | NN

di met hyl - N-[ 2-[ 4- (nethylsulfanyl)phenoxy] 5-(1H7,2,4-triazol-"1-

yl ) benzyl ] - am ne; N-[2 [ 4- (et hyl sul fanyl4)7phenoxvl 5- (4H

1,2,4-triazol -4-y| --N N di et hyl ami ne; and "N-{5-(3-am no-1

H pyrazol -' -yl )- 2- !"('l 'ﬁ‘W %F‘FH’WI‘} %B’ﬁﬁ!@}}’ﬁ’e%ﬁh‘}lswmvmqum ne. 15.

A conpound of for mﬂ a %ehidﬂh:ﬂ&t hyl am no) met hyl ] - 4- [ 4- (net hyl sul fanyl )
phenoxy]-berizenesul %Ln zzh Tartrate salt thereof. 16 A
conpound as defi ne ﬂ"ﬁ;[zﬂﬂé@@ Vﬁﬁlf"eﬂy phgnoxyl-5H &+ haddtiadat dm)penaticept abl e
salts, solvates or pol yimghs thereof, for use as a pharmaceutical. 17 A
pharmaceutical forpul ation containing a conpound as defined in any one of
clainms | to 15, orNprethvhiCRdéi(@athvipubanybphenod-5s@H k2, 4dtd0ht atbeartzyl)-

pol ynor phs thereof, andnmdharmaceutically acceptabl e adjuvant, diluent or
carrier. 18 The use of a conpound as defingd in any of -clains I to 15 or
phar maceuti cal | y a¥dedmediyeNdai4-dnetbysutangiphenoxypby( v Ehétiazereof , in the
manuf acture of a nedi c2g§%}§z¥rigﬁ“the treatment or prevention of a disorder
in which the regulatio AOANT ne transporter function is inplicated. 29
Sept ember 2004 14 7M-[2-J4- (methylsulfanyl)phenoxy]-s ~(4H-1,2,4-triazol-4-yhbenzyl}-N,N-

dimethylamine; and »
N~{5-(3-ammo—1H—pyrazo{- -yl)-2—[4-(methylsulfany!)phenoxy]benzyl}-N—
methylamine. :

15. A compound of formula 3-[(Dimethylamino) methyl]-4-[4-(methylsulfanyl)
phenoxy]benzenesulfonamide or (L) or (D) Tartrate sait thereof.

16 A compound as defined in any preceding claim, or pharmaceutically
acceptable salts, solvates or polymorphs thereof, for use as a
pharmaceufical.

17 A pharmaceutical formulation containing a compound as defined in any
one of claims 1 to 15, or pharmaceutically acceptable salts, solvates or

' polymorphs thereof, and a pharmaceutically acceptable adjuvant, diluent
~ or carrier.

18 Theuseofa compound as defined in any of claims 1 to 15, or -
pharmaceutically acceptable salts, solvates or polymorphs thereof, in the
manufacture of a medicament for the treatment or prevention of a disorder
in which the regulation of monoamine transporter function is iﬁplicated.



19. The use according to claim 18 wherein the disorder | d ssion,
attention deficit hyperactivity disorder, obsessive-co%%ﬁ eH?@%#der
post-traumatic stress disorder, substance abuse disorders or sexual
dysfunction. 29 Septenber 2004 ?48 20. The use according to claim18 in

t he manufacture of a nedi canent for thgygreatnent or prevention, of
premature ejacul ation. 21. A process for the preparation of a conpound of
general forpmla (rhause(aéc&m%aaﬁli%wé?&m@%lsoﬁén@ ré@ @@f#enﬁo@a&cﬁs defined
inclaiml conmprising_ reacting a compound gene '6rmul a

Sept ember 2004 1hageraghviysiiserdes eb&ea;meéom@d@w @ﬁpré%mstttra@mgnq 5t§fe$sor m a
conpound of for myk&gqdr, subé‘fﬂﬁ&%@e@1§@dé§"&rs@@a?dy"sﬁﬂ&fohon conditions are., i)
where R41R5 are halogen, by reaction of (I1) Wth a suitable halogenatlng
agent in an inert solvent which does not adversely affect the reaction;

ii) ii) where RALR5 are -NO2, by reaction of (1) wth a suitable nitrating
agent in an inert solvent which does not adversely affect the reaction at,
or below, roomtenperature; or where R4/R5 is -SO2NR6R7 by reaction of an
intermedi ate sulfonyl chloride with the requisite am ne of fornula HNRGRY
in a suitable solvent. 22. A process according to claim21 for preparing
conmpounds of formula la, i.e. conpounds of fornmula | where R$ is

- S02NR6R7; R6R7NS NR1R2 (Rn




conprising a) reacting conpounds of formula Il, optioanlly in .a suitable
solvent, with chiorosulfonic acid to give compounds of foPRRIFAPEXEYI4 29
Sept enber 2004 150 CIS2 (R3)n (XI1) followed by, b) reaction with HNR6R to
gi ve conmpounds of fornula (la). 2 3. A process according to claim2 2
wherei n conmpounds of fornula (X]4) are generated in .situ and reacted with
HNRSR7 wi t hout isolation. 24 . A process according to any one of clains 21
to 2 3 which further conprises the step of preparing conpounds of formula
(11), by reacting conpounds of formula.{411) (111) with a conpound of
formula HNR R2, or with a suitable salt formthereof, together with a
hydri de reduci ﬁa-a(fgﬁt‘m? Reeprding fogiri %F\VW?"QW?@W&"GC@?@&WQM%{
formula (11). 25. k@b@ﬁé@@}@g@@,ﬁ@;{gpb@%t&é E?aculéﬁdgl) or (XIl) as defined in

claims 21 to 24 with the proviso that I'n conpounds of formula (I1) when R

and R2 are nethyl, and nis '[. R3is not a -SMe group para to the ether
| i nkage |inking ri . 29 Septenber 2004, 151 2 6. A conpound of
gener al fornul.%l('l )rA %@%ﬁ%&ﬁ%@ﬂ?@gﬁ?fﬁ cpenoynd gf genegl famulad®y vat es or

pol ynor phs thereof, wherein R, . R2 , R3 and n are as defined in 'claim25

. and R4 and R5, which may be the sane .or diff1e ent,.are -(Cl2)p A, wherein
pis O 1o 2 and A is a pol ar .group. 2 WR'RA conpound according to claim

2' 6, wherein the polar group ha&sq alug nore negative than -0.1. 2 s. A

conmpound of general formula (1):

®)

0]

wherein R', R?, R®, R* and R® and n are as defined in claim 1 eomprising
reacting a compound of general formula Il



NRIR2 R3 (1) and pharnaceutically acceptable salts or eof
wherein: R and R2 independently represent H, Cl-Cs al k@é}ge%@qg?, ; c{4C3

Cocycl oal kyl) wherein m= 0, 1, 2 or 3, or wherein NRLR2 together
represent a 4- nmenbered ring wherein RL and R2 together represent C. al kyl;
R3 represents one or more groups selected fromthe group including: CF3,
OCF3, SR12 and 'Cl-C4 al koxy wherein R12 represents Cl1-C6 al kyl; and R4
and R5 independently represent A -X wherein A = (CHZ),; , Wherein n
represents 0, 1 or 2 and wherein X reprédé@nts: c, Br, 1, CONR6R
or SO2NR6R7, OH, NR8SO2Rs, NO2* NR6R',. CN, %OZRQ CHO S(O)anO -wherein m
=0, 1 or 2 and wherein R6, R7, R3 and R ndependently represent H or
C, $ alkyl, wherein Wrepresents C |, R' represents H Cl-6 al kyl,
C(OR6, C2R; C(ONHR6 or SO2NR wherein said C, .8 al kyl group is
optionally substituted by.one or gr oups selected fromOH, CO2H, C3-6
cycloal kyl, NH2, CONH2, C,.6 al koxy, Ci 6 aI koxycarbonyl and a 5- or 6 29
Sept enber 2004 152 menber ed het er ocycl i ¢ ®Hntaining 1, 2 or 3

het eroatons selected fromN, .S and O; ( 4 antl or RS may be
representative of a 5- or 6- rrenbered het gcyclic ring containing 1 2 or 3
het eroat ons sel ected fromN, S and 8 and .in addition, Rs and-R7 may,
together with the N atom'to which t éy are attached, represent a
pyrrolidine or pi pendaiisniabld regctionttonditioristy Sormea eorapdundffdryuBUpst i t ut ed by

OH or CONH2) or a I iS O tl'onally substituted by
CONHJ with 'the wi {'T"ﬁ @W%% %ﬂb?J%a‘ftﬁ?&tWB‘éiWSﬁa ‘and R5 are not H.
where RY/R® are halogen by reaction of {lI} with a suitable

halogenatmg agent inan mert soivent whlch does not adversely
affect the reaction;

‘iiy  where RYR® are -NO,, by reaction of (I[) with a suitable nitrating
agent in an inert solvent which does not adversely affect the
reaction at, or below, room temperature; or |

ii) where RY/R’ is _-_SOzNRﬁR" by reaction of an intermediate sulfonyi
 chloride with the requisite amine of formula HNR®R in a suitable
solvent.

22. A process according to claim 21 for preparing compounds of formula la,
i.e. compounds of formula | where R® is -SO,NR°R’;

NR1R2

. (1a) |
comprising
a) reacting com;:;ounds of formula 11, optioanlly in a suitable solvent,
with chlorosulfonic acid to give compounds of formula (XII);



23,

24
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followed by,

b)  reaction with HNR®R' fo give compounds of formula (1a).’

A'process éccording to claim 22 wherein éompodnds of formula (XH) are
. generated in situ and reacted .with HNR®R? without isolation,

. A process according to any one of claims 21 to 23 which further comprises

the step of preparing compounds of formuia (I}, by reacting compotinds of

. formula ([il)

- _
with a compound of formufa HNR'R?, or with a suitable salt form thereof,

. together with a hydride reducing agent in a suitable solvent, to form a

' compound of formula (li).

25.

Intermediate compounds (1), (Il1) or (XII} as defined in claims 21to 24 with

the proviso that in compounds of formuta (1) when R and R? are methyl,

and nis 1, R®is not a -SMe group para to the ether linkage liriking rings A
and B. '



26,

27,

28.
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A compound of'general formuia (1), or pharmaceutically acc;eptable salts,
solvétes__or polymorphs thereof, wherein R, R?, R® and n are as defined in
claim 25 éand R* and R®, which may be the same or different, are -(CH,) A,
wherein p is Q, 1or2 and A’ is a polar group.

A compound acbqrding to claim 26, wherein the polar group has a &-value

r

more negétive than -0.1.

A compound of general formuta (l):

. 0

"and pharmaceutically acceptable salts or solvates thereof wherein:

R" and R? independently represent H, C,-C; alkyl, (CH,),,(Cs-Cecycloalkyf)
wherein m = 0, 1, 2 or 3, or wherein NR'R? together represent a 4-

membered ring wherein R' and R® together represent C, alkyl;

. R® represents one or more groups selected from the group including: CF;,

OCF;, SR" and 'C;'d4 alkoxy wherein R" represents C,-C, alkyl:
and '

. R* and R°® independently represent A-X wherein A = -(CH,),-, wherein n

represents 0, 1 or 2 and wherein X represents: H, F, Cl, Br, |,
CONR®R" or _SOZNRBR7, OH, NR®SO,R’, NO,, NR°R", CN, CO,R™,
CHO, S(0),R™ wherein m = 0, 1 or 2 and wherein R®, R, R® and
R® independently represent H or C,, alkyl, wherein R® represents
C.s alkyl, R" represents H, C, alkyl, C(O)R®, CO,R®, C{O)NHRS or
SO,NR°R® and wherein said C,, alkyl group is cptionally substituted
by one or more groups selected from OH, CO,H, C,, cycloalkyl,’
NH,, CONH,, C,, alkoxy, C,s alkoxycarbonyl and a 5- or 6-
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membered heterocyclic ring containing 1, 2 or 3 héteroatoms .
selected ﬁom N, S and O; '
or R* andfor R® may be representative of a 5- or 6-membered heterocyclic
' ring containing 1, 2 or 3 heteroatoms selected from N, S and Q; and
in addition, R® and R” may, together with the N atom to which they
are attéched, represent a pyrolidine or piperidine ring (which rings
are optionally subsfituted by'r OH or CONH,) or a morpholine ring
(which is optionally substituted by CONH,) with the with the prowso
that both R*and R®are not H. -



