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WD 2004/ 103998 PCT/ EP2004/ 005494 QUI NOLI NE
DERI VATI VES AS PHOSPHODI ESTERASE | NHI Bl TORS The
w@em@gaemo9s nventi on relates to qui noline conpouPKBEP2004/005494

processes for their preparation, intermedi ates usable
in these processes, and pharnaceutical conpositions
containing the 5 conpounds. The invention al so
relates to the use of the quinoline conpounds in
t her &PyVOHHE BEEEDTEEASAS ARPBFHOBAESTPRASE INHIBITORS
phosphodi est erases and/or for the treatnent and/or
prophyl axis of inflammtory and/or allergic diseases

The gteskentsvehtioonietated & quicblineecompdundnapipcdssasaioe thiedCpeparation,

t.h
BBl MR S, 9 Rl LB Sogldsondabing e
comphiusick 0Jés ifkeativmalga relates he theearsevcd tthes @ginolinieeaogineunggin therapy,
for 8@%\%@ k%?iol%ﬁﬁitcggdgﬁ gﬁg%%{oﬁ%s?e?gg% %ﬂg@ggﬁb 'efma?'fpe%ent and/or
prophy&axmsefntmﬂayrdnaigqrn andjokyiallerglycdleaaé.qsl sualr yas chronlc obstructive

pulmgﬁ?rgﬁ%ra%e r@{)g’% cei?g% rﬁe? ?B%ﬁtgld.l%h'ﬁ% oygl‘e\f%& %ﬁﬂg ent an

di scl osed as inhibitors of cGW phosphodl est er ase

wo BRBBETaapitPerrt Srlp oty Betilen Rt TRl dopvatives
wherer hemdﬁsgrw‘peNRf‘ms ik réprasdntangrepelio axkiRd gnaup wherein R* and
R R e SR OB T SBAETH peron e

NR4F3511b&§/Ietlﬂetliaﬁvthrﬂ3raké¢)tlan aIMbD@eetereﬁyth(groerchhe a:nmp’ohads are

{
discigEeEaian e of SP U Pep A e g e oe graah vhhe EBESbunds
are disclosed as inhibitors of gastrlc acid
e Brarshirold. (BRI 2P BT ERe e i BT UBhed Gastrmr ey ptine o
carb&@lrhife$ Whatewothdi zsehm&eg#oubNHF&“ rday réprbsent tan drhind gnewp wherein
R* r%r?{g‘g%ﬂnd ! ?egggyrﬁ]r;jqat cHt 6} d%&)?lfih%&g%b%%a%l hi l?[lb';h Lﬁ%d?' ?Nith alkyl,
halogéh/ezﬁlkd»@netcheérﬁi ittse BF@Vbcd@m@ @@dmaommxlmzﬂ?sf r@pms;leats( 4)primary,
phar maceut i cal | é accept abl e sal t th reof

secofigniy REAPAETGFEDPETIPUISOR QUBIGH PSS RAEEGosh 3 fghitors o

gastftl 9cillsecretion, and as cytoprotective agents; inhibition of the ATPase activated by

H" and K" at the gastric wall cells is also disclosed.

It is desirable to find new compounds which bind to, and preferably inhibit,

phosphodiesterase type IV (PDE4).

According to the invention there is provided a compound of formula (I) or a

pharmaceutically acceptable salt thereof:
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20 (1) wherein: 5 Rl is Cl1.6 alkyl; C3.7cycl oal kyl
or C3. 7cycl oal kyl (C1_4al kyl )- wherein the
w@00daybval kyl is optionally 10 substituted PYT/BPO4D05494
nore substituents selected from=0 and OH;
C4. 7cycl oal kyl fused to an aryl ring; Aryl or
aryl (Cl1. 6al kyl )- wherein the aryl is optionally
substituted by one or nore 15 substituents sel ected
from Cl1_6al kyl , Cl_6al kyl COWRG-, R1_ 6alkyICI}
hal ogen, -CF3, - (CH2)nOH, -CCH8, CH
Cl_6al koxy(C1. 4al kyl )=, C1.6alkoxyot 6al koxy-, CI.
6al koxycar bonyl, -CN, R '
HO( CH2) 2. 60-, R12R13NSCR
(4-nDrphoIinyI)C2.6ak : 4 S02C1_6al kyl
aryl oxy, heteroaryl (opt|-nally substituted by
Cl. 6al kyl ), C2H, R21R22N(&2- 4al kyl) -
Cl_6al koxyCONR23(CH2) m, 20 aryl(optionally
substituted by Cl.5alkyl); Aryl fused to a
4 _7cycl oal kyl ring, mhereig the cycloalkyl ring is
optionally substituted by %e or nore =0; 25 Aryl
fused to a heterocyclyl ring, wherein the heterocyclyl
ring is optionally substituted by one or nore
wherglihst i t uent s sel ected from =0, -COCL. 4al kyl, Cl4al kyl :
2 WD 2004/ 103998 PCT/ EP2004/ 005494 Heteroaryl or
het eroaryl (C1_5al kyl )- wherein the heteroaryl is
optionally substituted by one or nore substituents
sel ected from Cl_6al kyl, aryl (Cl-4al kyl), Cl_6al koxy,
o W@ngen, Cl _6al koxyCO or 5 Heterocyclyl optionally
16 ed to an aryl or heteroaryl ring; R2 is hydrogen
or Cl_6alkyl; 10 R34 is hydrogen or a group of
f or mul a: \IIJ R3~SI| -) rein R3 is 15 Cl1. 6al kyl
Corcypakiaiory GuBSIAI By TonunBeimole. Sssrqadioht & optionally
subsERt&RCHEshd 6raibre@dbstituents selected from =0 and OH:

R'is

C,zcycloalkyl fused to an aryl ring;

Aryl or aryl(Cisalkyl)- wherein the aryl is optionally substituted by one or more
substituents selected from C,salkyl, CyealkylCONR®-, C,galkylCO-, halogen, -CFs;, -
(CH2)mOH, -OCF;  Cygealkoxy-, Cygalkoxy(Cisalkyl)-, CqgalkoxyCasalkoxy-, Ci.
salkoxycarbonyl, -CN, R*R°NCO, R'R®N-, R°RNCONR"-,  HO(CH,).60-,
R™“R™NSO,(CHz)p-, (4-morpholinyl)Casalkoxy, -NR™“S0,Cqsalkyl, aryloxy, heteroaryi
(optionally substituted by Cy.salkyl), CO,H, R¥*R*N(C,.4alkyl)-, C4.salkoxyCONR?(CH.)y,
aryl(optionally substituted by Cysalkyl);

Aryl fused to a C,cycloalkyl ring, wherein the cycloalkyl ring is optionally substituted by
one or more =0,

Aryl fused to a heterocyclyl ring, wherein the heterocyclyl ring is optionally substituted by
one or more substituents selected from =0, -COC;alkyl, C4alkyl;

2
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| 6COR15 , -NR17R18, -CO2R24, Cl.6al kox CONR25 2s 2

-NRy -, -CONR R, Cl salkoxy-, C _6alkyl SO2NR33-, or
w@2@no9havi ng one of the follow ng fornul ae; PCI/EP20D4/005494

O Nve 20 C3_7cycloal kyl; Aryl or aryl (Cl_6al kyl) -

wherein the aryl is optionally substituted by one or

nore 25 substituents selected from Cl_6al kyl -,

hal ogen-, Cl_6al koxy-, -CO2R28, -CH2CO2H, - COH,

aryl (optionally substituted by a C1_6 al koxy group) ,

Hetel&ri S Here f?«?'\' 30h ke8P Yoptionall tituted b
© C3_r?cy(_:l oéf’ﬁ% 8%§ﬁﬁo§y -,Kg}h%FS; rg V\Dp2|8r(])e}1yls(l)13?3é§ted yone
or mpETIULptiueats Gessteg franet @ralkylyarytie4alkyl), Ciealkoxy, halogen,
C1_65n§,tx%g%yl (C1l-6al kyl)- wherein the heteroaryl is
optionally substituted by one or nore Cl_6al kyl or
- CONR29R30 groups; or Heterocyclyl which is optionally

i LA itients selected from
Heteé%%%’&ﬁ%’-y%cl. aﬁ?%%%’c@ [ oal kyl CO-

het eroaryl CO- (optionally substituted by one.or nore

R?| Kk, ps), Cl_6al koxyCO, aryl CO,
IS%?@%I\%O ! %&%E’Gal kyl SO2-, aryl SO02, -heteroaryl SO2
(optionally substituted by one or nore Cl.4al kyl or

34 (pﬁpg . The heterocyclyl is linked to
R 'tgh)é&%%éﬁcl)én iug%@mallgh a carbon atom 10 mis 0-6 n
is 0, 1 or 2; R19 is hydrogen, Cl-,,alkyl or a group

ol formula: 15 C Il )n RS R20 is hydrogen,

<>6al kyl, hal ogen or C1-6al koxy; 20 R4-18 R21-25, R28

@ R31-33 all independently represent H Cl1 6 al kyl;

R3] and R27 independently represent H Cl 6 al kyl,

C3-7cycl oal kyl or heterocyclyl; R29 and R30

i ndependently represent H, Cl.6al kyl optionally

Jtuted by OH 25 R7 and R8 together with the

Wher%tﬁ&?{b%en atomto which they are attached may form a

Ciealkyl optionally substituted by one or more substituents selected from -OH,
-NRCOR", -NR''R", -CO,R*, CalkoxyCONR™-, -<CONR®R?, Csalkoxy-,
C1.5alkylSO.NR®-, or a group having one of the following formulae;

0
&« ((U\
N
O ‘\/ “Me
Cs.zcycloalkyl;

Aryl or aryl(Cisalkyl)- wherein the aryl is optionally substituted by one or more
substituents selected from Cigalkyl-, halogen-, Cisalkoxy-, -CO.R%, -CH,CO,H, -OH,
aryl(optionally substituted by a C,.alkoxy group) , heteroaryl, -CONR* R,
Cs.ycycloalkoxy, Cs.zcycloalkyl(Cy.salkoxy)-, -CFa;
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heterocyclyl ring; RO and R10 together with the

nitrogen atomto which they are attached may forma
w@ohaevocyclyl ring; 4 WD 2004/ 103998 PCT/EP2004/005494

PCT/ EP2004/ 005494 R17 and R18 together with the

nitrogen atomto which they are attached may form a

heterocyclyl ring such as norpholine; R21 and R22

together with the nitrogen atomto which they are
Hetemarﬂcqfé@tmqrymraaikal)- whereirethedigtergaryt ﬁSr@t'OMé sahgtitpted by one

B atomto which they are

ormBr%?%C'ég(gl %Malfbﬂg?mRa S}rﬁﬁe)é%:rggcyclyl ring; 10 R29 and R30

together with the nitrogen atomto which they are

Hete%c&éﬁhﬁﬂcﬂ@%%@ﬁﬁk% %tg&t%ﬁ% YRk n’fdrﬁ gut?:sglﬁjén%sselected from

ol i ne; ther Wt nitrogen
C, eaéhybnpt P Tele G heploakei G+ aeuemryiﬁ@ {entienally subs’ututed by one or

mord €} “e"‘“{;’ﬁ?@?‘l{‘}ﬁ& tcﬁ Qlko%d\" 5%3@6 RO GE.- td}%éléﬁﬁéz- Bﬁ(lsoz,

resent =0) n-.
-he’fqrﬁ@’YtSé}er@MQnRHM SUbﬁg‘ﬂtﬁdsb}'t Qﬁesqrrrmrg G r.4akylior ShedigdCONH- groups)

nunber of
The ARACIREBUISTchR, B SETE ot et FRee0 6. "5
strai ght or branched al kyl chain containing at |east
4. and at nost 6, carbon atoms. Exanples of "alkyl" as
used herein include, but are not limted to, nethyl,
ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl,
ns(B% Qytyl t-butyl, n-pentyl and n-hexyl. A Cl_4al kyl
up is preferred, for exanple nethyl, ethyl or
|sopropyl The said al kyl groups nmay be optionally

19 0 fluorine atons, for
R I%Q)go‘%?éﬁjt(fdalwEg?g;@%éflf%@a.% used herein, the term
"al koxy" refers to a straight or branched chain al koxy

<g@up, for exanple, nethoxy, ethoxy, prop-I-oxy,

mis

p- 2- oxy, but-I-oxy, but-2-oxy, 2-nethylprop-1- oxy,
-met hyl pr op- 2- oxy, pentoxy or hexyl oxy. A Cl.4al koxy
R-OMgup is preferred, for exanple nethoxy or ethoxy.
The sai d al koxy groups nay be optionally substituted
with 30 one or nore fluorine atons, for exanple,

R® id Fé)'{,d%géa?f @?&nﬁl}r@é&o tog%?%alllc%e' n, the term

AORYar omat i ¢ hydr ocar bon ring
containing the specified nunber of carbon atons. For

R*+18 GXAEDLE o (Fasl ey G iﬂgépl@ﬁhemgre%eﬂt%,bg alkyl;
R* and R* independently represent H, Cysalkyl, Cs.scycloalkyl or heterocyclyl;
R* and R* independently represent H, C,.alkyl optionally substituted by OH;

R’ and R® together with the nitrogen atom to which they are attached may form a

heterocyclyl ring;

R® and R together with the nitrogen atom to which they are attached may form a

heterocyclyl ring;
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WO 2004/ 103998 PCT/ EP2004/ 005494 aromatic ring
containing at |east three, and at nbst seven, ring

w@ 2008003998 ons. Exanpl es of "cycl oal kyl " as uskCI/BR2064/605494
i nclude, but are not limted to, cyclopropyl,
cycl obutyl, cyclopentyl, cyclohexyl and cycl oheptyl.
A C3_6cycloal kyl group is preferred, for exanple
cycl %pentyl or cycl ohexyl. 5 When used herein, the

R ang R dpgather witlete nitoganiaters tor waichitkey ges pfiechedamay form a
heter'B‘Bg&yl G sleﬁléQ'rﬁo‘fp}bo?lﬁé bocyclic aromatic ring system
containfng up to 10 carbon atons in the ring system
for instance phenyl or naphthyl, optionally fused to
2 dhdCRZT Gy Gt |81 wifR e (4.8 may f
R R GUGRE  E PIGHER OB RSy eSSl may fom o
heteriogy@yl ring; unl ess ot herwi se defi ned a monocycl i c
five- to seven- nenbered heterocycl ic aromatic ri ng
contgining one or nore heteroatoms selected from
R* asdyBen togetheroyith the diteogen iatomita whiplateey areaptiaghsdonay form a
heter%H?a)FI nki Ng contains 1-3 heteroatons. Preferably, the
ete ring has five or six ring atons. Exanples
of heteroaryl rings incl ude but are not limted to,
R* Jnldr Péko’ t%x%tﬁ&y%rth pyd BFE F %%ﬂwlthe Q*eaéﬁév%ﬁled may form a
i sot hiazolyI', azol yl yrazo ,
heter@xmlamglsybh as maogptwline;, tet razol yl, thiadi azoI yl,
pyridyl, pyridazinyl, pyri m di nyl, pyr azi nyl and
tri aZ| nyI The ternms "heteroaryl ring" and
R* andeRé&r degsther witls the eftiogen atdrostedwhicte iedyi erehettashedyroay dorm a
ring systens containing at |east one
hete@é?@ 'gg’om sel ected from oxygen, nitrogen and sul fur,
preferably from 1-4 heteroatons, nore preferably from
with ﬂheﬁq?oxﬁscl‘%ta?h@aént‘aw ﬁé’ﬁn%ft ﬁéf%%%resé&’t é%?—é}ised rings
ea ndepend SIX ri "at ons.
Exanpl es of fused aromatic rings |ncI ude but are not
t Q ' olin :
As Jsegp ﬁe?glln th? qgrlcnpn%l'kﬂl rga)élfleb r{%ﬁci/h i %r@ﬁ&e?ﬁéx%ﬂrﬂ:%rlbbn chains
contamndgztbéyénecrﬁlysd rmetwrmfdcarybn dimmaof Eoraaydample, Ciealkyl means a

I
straigh 15 o BRE opiGRITSPRARG o1 REBET 38 mast 9. farbon atoms.
Exanh:éeszo?&dkyﬁzatsl thed?weugmm@br hak hb?tds:rﬁ:"m:lt y::mtia trg nltnsﬁbﬁr @taylybrz-propyl,
, 0 . - .
iso-pfiRY AR sb@p LU ot cBud iR BPE RS, oA Rl Boup is
prefetiedt Erexgmblﬁl rhethﬁf ethgl drasdapro'pyn oChe baid amyr geups mtay betopélonally
or_non-a aturat e
subs i F R G e o rtaS B sn oS bal Bl emeati g fr om
oxygen nitrogen and sulfur. In a particul ar aspect
t |
s ui e MR OSRRDE reeiioyn Sl RSP chpinalspy sy, for
exanqﬂe)nﬁethmmmcagl rbp-1helye ppyZ-byy, bglt—(w:m thutd-obde 2-rhethylprop-1-

oxY, %mg@]y pa?%g}oxy, Bﬁergtgﬂago:r :{iﬂ%lg%é% d‘g § o&lgroup is preferred, for
exarrmyaf &Md@ldﬁ)&tho@l pﬁfeaéﬂlmﬁlkoxwgfd@xbglméwbe optionally substituted with

aze
one raarEyBHGY a%}%yfor TR b EER anc
1, 4- di oxanyl .
As used herein, the term “cycloalkyl” refers to a non-aromatic hydrocarbon ring containing

the specified number of carbon atoms. For example, Cs,cycloalkyl means a non-
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WD 2004/ 103998 PCT/ EP2004/ 005494 As used herein, the
terns "hal ogen"” or "halo" refer to fluorine, chlorine,
wheoaites9eand i odi ne. Preferred hal ogens are fPCDEP2064/005494
chl orine and brom ne. Particularly preferred hal ogens
ar e fluorine and chlorine. 5 As used herein, the term
"“optionally" neans that the subsequently described

event(s) may may not occur, and includes both
arom@v@ﬁw §9mtamrtghatd@%ﬁ§ thraacanshatinestsRYRN. diBgrigroonoenis. Exgmples

odRFd aeeﬁs%'dnher‘emelﬁc%@ bauBRt hbulieded rt%‘; 8fcodr&oyl, cyclobutyl,

ubstitution with the nahed substit uent

CyC|0§9'bt§|t cyelefry! andiFYdghestyte fr Casydeallod9seyn istaretermsdi fog example

cloBbh Mﬁq; LiBh ot herwi se stated. Were one or nore
&y O%ubtgtltuentg)gygre referred to, this will refer for

instance to 1 to 4 substltuents and preferably to |

Whef‘?rusgd sk ‘tﬁéjfe%s‘arylg}efe El@?@@@'eﬁﬁ@é deﬁ%’ed 2 mono- or bicyclic

selected from articul ar
carbegyelicorresnpfic ripg ssvst@mt ¢0@émmg/ ug b 3e p@r@pe @tgys sndedingpystem, for
nstafePRory R iR Sl BRRY 1P RptieaioRel RdEBoyoyifng

_CF3, Cl_6al koxyC2. 6al koxy-, RARSNCO,

I » k
As “%&E%ﬁé t@%}@@% ﬁ%%yi rifd ﬁ@r% el?é(;téfo? ﬂof(fé(g%r* ’?oo r%lgless otherwise
defingds Monodystic fiye-t SG‘éﬁﬂ(We)th%i@d hetarasyelic aseergti¢ {ing contammg one
or meﬁér A48} n‘?§ séeﬁteé fR)’f*ﬁgk ?‘lltroge@; B(scaku?allr¥<¥|;95[t|lcu£aé aspect

elntear ISOtI trtuted
suchn tyng ¢antaias 3 @e@oﬁowcmaﬂer@wy, rthengetmarséurwgthaé five or six ring

atomg.ﬁ ?ggﬁ’l{o@;"fﬁ%{‘e@?&f sI Mcll?&go%h mﬁr‘éﬁn@ﬁ#hﬁtﬁ& Tc%‘yg},ﬁ@%{x:yfl, ﬁyrrolyl,
oxazol'ylnghiagolmlptls@@aplyy @gibazpiyutleuﬁazylyl opwamlylrrmxediazolyl triazolyl,

tetrawsﬁﬂatg;éépfyﬁ Fg)tsyﬁ &aglﬁgnk)}ﬁﬁ] dﬁ%[ éﬁ} gl and trlazmyl The terms
“hetemarﬁamng;}landh“dﬂebgeary( iatsprafern ouluaed (bliﬂygqu hetercmycllc aromatic ring
sys,teh ) chr{tgiﬁ% At lgAs#(scmekl‘?é‘cgrog{oW?ﬁlebtgd pf?cfrﬁ 'og(géu 1 i eﬁ'é?]d sulfur,

roary represents benzot hiazol
prefeltmmz frmmaéqutdaroatanom:rmwyIp;efpgabiydﬁmma’htb Pyreterodtpins. Pr‘e@rably,

[ 4 e
e 8¢5 L300 TLBEA0NY 9RNE o SHTRNE, BN of s
aromafie rings ninclede CbuBaalrkymot glinaitgols Io | quunpdrrlyl cnabwlnomwn gjumnazolinyl,
. . €] 0 , yr -
aind B85 BN YRRTrR AN) BUA B, penvotrany,
benzéthgmpl, es EnzBnidazdiyle arbyshzdxascwl to tmanﬂSoﬁazthl oabéngothiazolyl,
benzrsb{ﬁgazbﬂ/ﬁ Ib%ﬁ%xadiazolyl and benzothiadiazolyl. The heteroaryl may attach to the
rest of the molecule through any atom with a free valence.

As used herein, the term “heterocyclyl” refers to a monocyclic three- to seven-membered
saturated or non-aromatic, unsaturated ring containing at least one heteroatom selected
from oxygen, nitrogen and sulfur. In a particular aspect such a ring contains 1 or 2
heteroatoms. Preferably, the heterocyclyl ring has five or six ring atoms. Examples of
heterocyclyl groups include, but are not limited to, aziridinyl, azetidinyl, pyrrolidinyl,
piperidinyl, imidazolidinyl, pyrazolidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
diazepinyl, azepinyl, tetrahydrofuranyl, tetrahydropyranyl, and 1,4-dioxanyl.
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O o 10 0 Exanples of suitable aryl fused to

heterocyclyl rings include: 150 o O HN N\ O~/
WE@2064IW8 O HO \ 0 cc: NV 0 O | e CO9~01 | BCT/EP2084/005494

WO 2004/ 103998 PCT/ EP2004/ 005494 O O The foll ow ng

aryl fused to heterocyclyl rings are further

enbodi nrents: OO OHM OON OO HoNO OS5/ o

COIl j 92~0 o In a further enbodinent, Rl is selected

from 10 Aryl .optionally substituted by one or nore

As L:%H@-ﬂe'rélHefP\ESteﬁﬁé @ﬁél%ﬁ_ilerf”r&mha[@trgﬂék' 1o QﬁJBMIHe &Hléﬁ@rz'bﬁﬁmne and

lodlnecpéﬁelfenr&g\/_galogerzs are ggg(meaﬁglog;me sqﬂgspropu@%d qu%qrwypreferred

halog%@{stdré%éﬁne%ﬂﬂs&flér%@d aryl groups include; 3-
met hyl oxy) phenyl , 3-net hyl phenyl, 3-cyanophenyl,
3-fl uorophenyl, 3-chlorophenyl, 4-

As ufslaél'cPfeFén:i” ﬁg‘%hﬁ |“9ﬁ§t}’c}rﬁm§1'nh‘lieans3ﬂ%@ffﬁé/ |599%b§ﬂently described event(s)
dr oxy- 3- (net hyl ox g | uor o-
may or may not occur, and lncludes oth event(s) which occur and events that do not

occur.

As used herein, the term “substituted” refers to substitution with the named substituent or
substituents, multiple degrees of substitution being allowed unless otherwise stated.
Where one or more substituents are referred to, this will refer for instance to 1 to 4

substituents, and preferably to 1 or 2 substituents.

In one embodiment, R is selected from:

Cs.7 cycloalkyl, in particular cyclohexyl;

Aryl optionally substituted by one or more substituents selected from: Cyalkyl, halogen,
Cr.calkoxy, Cysalkoxy(Cs.alkyl)-, ~CN, ~(CH2)nOH, -CFs, CqsalkoxyC,salkoxy-, R*‘R°NCO,
C1alkylCONR®-, R'R®N-, Cjealkoxycarbonyl, HO(CH.).60-, CqsalkylCO-, heteroary
(optionally substituted by C4.salkyl) particularly oxazolyl, pyrazolyl or 1,2,4-oxadiazolyl;
Aryl(C,_zalkyl) wherein the aryl is optionally substituted by -OH;

Aryl fused to a Cs cycloalkyl ring wherein the cycloalkyl is optionally substituted by (=0);

Aryl fused to a heterocyclyl ring, wherein the heterocyclyl ring is optionally substituted by
one or more substituents selected from =0, C,4alkyl;

Heteroaryl optionally substituted by one or more C;salkyl, halogen (in particular chlorine
or fluorine) or Cjgalkoxy groups in particular wherein heteroaryl represents
benzothiazolyl, benzisoxazolyl, benzimidazolyl, indazolyl, pyridyl and pyrazolyl;



15 chl orophenyl, 2,3-difl uorophenyl,

3, 5-di fl uorophenyl; Aryl fused to a cycl ohexane or
w@ymkomosg ane ring, wherein the cycl opentane rPCEPH04/005494

optionally substituted by (=O; in particular the

followi ng fused systens: 9 WO 2004/103998

PCT/ EP2004/ 005494 0 Aryl fused to a heterocyclyl

ring, optionally substituted by nmethyl; in particular

the follow ng heterocyclyl ring fused aryl systenms: 5

Hete%]a%&b %Qkyl?wﬁéreﬁfthe HatF i@ aﬂEﬁﬁnaﬁﬁpéu&'ﬂﬁhéd’ by one or more

subs one or nore ne , ethyl, flourine,
C1-caligyi prp% fra)pamﬁ@%\ﬁwe@m@am rﬁPEﬁ&PPYSdQYF'QY' RYTRRANIR |
benzi m dazol yl , pyrazolyl or indazolyl group
optionally substltuted by one or nore nethyl, ethyl,
5  Hetegqeyglyli ineparigyiastetrmydwpyiddyhoxy groups; pr ef erably
1-met hyl -1 H benzi m dazol yl -6-yl, 1-nethyl -
H i ndazol -6-yl, 5- (nmethyl oxy & 3-pyridinyl,
Exanples, of giitable ard fu@ﬁyp Cs3 CYElpald Fipg Inslyge;
5-nmet hyl -3-pyridinyl, 1,3- 15 benzothi azol -6-yl,
5-fl uoro- 3- pyrldlnyl or 5- chloro 3- pyrldlnyl In one
enmbadi nent, R2 i9
se from 3
suB ed by
-NR [6COR15; OH, _
24 'y, -NH2, -NRLR , \bal koxy-v— or a group
10 havi ng one of t he follomnng formulae: O NN 0 ~N, Me
10 WO 2@04/103998 PCT/ EP2004/ 005494 C3. 7cycl oal kyl ;
y.substituted by one or nore
bed from Cl. 6al kyl -, hal ogen-, 5
R28, -OH, - CONR29R30,
7 , CG3_7cycl oal kyl (C1_6al koxy);
Aryl (O al kyl) wherein the aryl is optionally
substituted by one or nore Cl_6al koxy groups;

Examples of suitable aryl fused to heterocyclyl rings include:
15
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15

Het eroaryl or heteroaryl (Cl_6al kyl) which is
optionally substituted by one or nore Cl1_6al kyl 10 or
WO SOMNREPRBO groups; or Heterocyclyl which is optT/BPzbd/go5494
substituted by one or nore substituents selected from
Cl_6al kyl -, C1.6al kyl CO-, C3_7cycl oal kyl CO-,
heteroaryl CO (optionally substituted by one or nore
Cl_4al kyl - groups), Cl_6al koxyCoO, aryl CO,
Cl_6al kyPS@@2-. 15 In an alternative enbodinment R3 is
Stedh from nmet hyl, ethyl, n-propyl, tent-butyl,
O McCONH( CH2) 2-, Me2NCO( CHR) 2- ;
Cychopentyl; 20 Aryl optionally substituted by one or
nor € net hoxy, nmethyl, -CONH2 or -CONMB2 groups;in
particul ar: 4-(methyl oxy)phenyl, phenyl,
3-[ (di met hyl am no) car bonyl ] phenyl , 4- nethyl phenyl,
The fBiqwing: ahy fusrg fe betemeytlylpingapre further embodiments:
3, 4- bi s( et hyl oxy) phenyl , 3, 4, 5-
tri s(methyl oxy)phenyl, 3-(ethyl oxy)phenyl; 25

Fbterocyclyl whi ch¥is optionally substitupPed by one of
nor |tuehm I

yI
tetrahydrofur
one~©r nore sybstituents Sel ected fron1N@CI}
cycl opropyl CO ~2-furyl CO-, or McSR-, 30 especially
1- acetyl - 4- pi peri di nyl,
1- (2-fuHanyl carb | )o 4-piperidinyl, 1 -
[ i di ;11 WO
4/ 005494 Heteroaryl wherein the
§£$fs 3-pyridyl which is optionally

especial ly

heteroaryl repre
substituted by
I n one
itrogen to
rpholinyl. In
1-16, and R21"25
and R28"33 are |ndependently sel ected from hydrogen
and nethyl. 10 1n one enbodi nrent R26 and R27 are
|ndependently sel ected from hydrogen, nethyl,
In a fughergmiaimentoR is selected e opyr anyl ;. or R26 and R27
together with the nitrogen to which they are attached
forma heterocyclyl ring, in particular pyrrolidiny
Aryl gptighsiy isgbstifyted ph opaeoreimBsd SHesuaRtD SP?C@dﬁe@eﬁmfhw ethyl,
fluorifd,- chiGHrieY I-CRI -&RZK- .oMé, DH, UNME! -GoISicRNICFRIE 0., 1,2,4-

oxadiazolyl substituted by methyl; particular substitued aryl groups include; 3-

(methyloxy)phenyl, 3-methylphenyl, 3-cyanophenyl, 3-fluorophenyl, 3-chlorophenyl, 4-
fluoro-3-(methyloxy)phenyl, 3-acetylphenyl, 4-hydroxy-3-(methyloxy)phenyl, 2-fluoro-3-
chlorophenyl, 2,3-difluorophenyl, 3,5-difluorophenyl;

Aryl fused to a cyclohexane or cyclopentane ring, wherein the cyclopentane ring is
optionally substituted by (=O); in particular the following fused systems:



10

15

20

15 hydrogen or nethyl, especially hydrogen. In one

enbodi nent R20 i s hydrogen, hal ogen or Cl. 6ai kyl .
wQ@\doenems vel y R2 i s hydrogen, chlorine, fl uoPCTEP2004/005494

methyl or ethyl. In a further enbodi mrent R20 is

met hyl, ethyl or chlorine. 20 In one enbodinent mis

O or 1. In one enbodinent nis 1 or 2, especially 2.

In one enbodi nent R34 represents a group of fornmula:

25 CI On R3 -’ t is to be upderstood that the

pr eyt hnvent i of onbi nat i oS _Qf

sul ant  gribug p berei . 30 12 WO

2004/ 103998 PCT/MEP2004/ 00548 i s tobé”  under st ood

t hat—t he presentlinvention covers all conbi nati ons of

particular and preferred groups described herein

o W, LB 0 DRI TSSRAH R OB B v

folloih@ hetecoeytlyloadgl fysextagpdyatdnes: sal t s. Speci fi c exanpl es
whi ch may be nentioned include: Exanple 7:
4- ( 3- et hyl phenyl ) am no] - 6- (net hyl sul f onyl ) - 3- qui nol i

ne m de, Bxanpl .0 0 0

4- cyanophe anpnoj - thyls ny})- @ noj i n
ecarnpoxam de, anpl e 20: , 3-di hydre- |

-b of ur an- 4- ykam no) - 6- (vet hyl sul fonyl ) - 3

qui nol i necar boxanm de, 15 Exanple 27:
4-{[ 3- (et hyl oxy) phenyl ] am no} - 6- ( net hyl sul f onyl ) - 3- qu
i notkhecar boxam de, Exanple 32:

4- fluor o- 3- (et hyl oxy) phenyl ] am no} - 6- (et hyl sul fo
ny)% 39 qui nol i necar boxam de, 20 Exanpl e 35:
4- [173- chl agrophenyl ) am no] - 6- (et hyl sul f onyl ) - 3- qui nol i

necar boxam de, Exanple 43:
4- (1, 3-benzot hi azol - 6- yl am no) - 6- ( phenyl sul fonyl') - 3- qu
Hetetod®)! | sitiensIpoxsarBtitl@ed ByXoR® & ore dthyl: @RiyYflowkine, chlorine or

H benzi m dazol - 6-yl ) am _nol] - 6- (phenyl sul fongll )-3.25
metha@{ mq%éd%rmrd@’pyfgggmgegzggqazolyl, pyrazolyl” or indazolyl group

optioflally( osstianePNENBhe a6 Redre Smetplre nethdulibanye,) clofd, Néd infsthoxy
ecar boxam de, = Exanpl e 66: _

groups;prefesably hy drigethyhdiRsnamisazalVyb-ahi noymethyhhBrigdazel-6oh o

(mettidxy R33N riGHVIN OB JoDEGAYI DO By OeH-pyrazol-5-yi, 5-methyl-3-pyridinyl, 1,3-

benzothiazol-6-yl, 5-fluoro-3-pyridinyl, or 5-chloro-3-pyridinyl.
In one embodiment, R? is hydrogen.

In one embodiment R® is selected from:

C1. alkyl which is optionally substituted by one or more substituents selected from
-NR"COR"; OH-, C,¢alkoxyCONR?-, -CONR®R?, -NH,, -NR"'R", -CO,R*, C,.salkoxy-;
or a group having one of the following formulae:
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Exanpl e 74:
4-{[ 3- (et hyl oxy) phenyl ] am no} - 6- ( phenyl sul fonyl ) - 3-qu
w0 p@iitesvesar boxam de, 13 WO 2004/ 103998 PCT/EP2004/005494
PCT/ EP2004/ 005494 Exanpl e 89:
6- (cycl opentyl sul fonyl)-4-[(3-fl uorophenyl)am no]-3-qu
i nol i necar boxam de, Exanple 128:
4-{[ 3- (et hyl oxy) phenyl ] am no} - 6-{[ 4- (et hyl oxy) phenyl
] sul fonyl }-3 qui nol i necarboxam de, 5 Exanple 129:

b4ty 1- di met hyl et hyl) sul fonyl ] - 4-{[ 3- (et hyl oxy) pheny
Ca7c?? R}ﬁo} 3- quinol i necarboxam de, Exanple 130:
6-{[ 2- (acet yl am no) et hyl ] sul fonyl} 4-{[ 3- (et hyl oxy)ph

An gﬂfd %mlgﬂrre d et h FSH]H% }g%{@&e“gﬁ cFﬁ gphg% II ]halogen
C1-salkany- SCOxﬁu h@HL @Ql& &aﬁwl@yclog Oﬁﬁmcs@lomﬁd(ﬁ salkoxy);
6-{[ 2- (acetyl am no) et hyl ]t hi o}-4-{[ 3- (net hyl oxy) phenyl
] am no}-3- quinolinecar boxam de, Exanple 163:
Aryl(@+glyl)-whereipthearyl is optionally substituted by one or more C4_salkoxy groups;
H i ndazol - 6-yl ) am no] - 6- ( phenyl sul f onyl ) - 3-
qui nol i necar boxanm de, 20 Exanple 167:
Heterpafyl 4r Hﬂytﬁfwﬁ(yl(@-eewﬂ pichxy ophierally sebstitekd &y (qpRenyharal G qalkyl
Ppd }inecarboxam de, Exanple 174:
or L?}%ﬂh R ge?%snﬁenyl ) am no] - 6- (phenyl sul fonyl ) - 3-qui nol i
necar boxam de, 25 Exa l e 184:

Heteﬁ)c??%étyﬂlch Ugﬁ : '#Jg ggﬁ;{c\r@ gg ?H%&gﬁ{pﬁ@eg%bgggu(eﬂgewécﬁg 1fr(9m

Crcalkylt | Gr-RIkyIGID; Gs. (delbhlyylﬁﬂy) éteroph] @6+ topfiosaliyesubgfitud (qytone or

more Rl B SR Y Rt PR . (ot byt sulfo

nyl ) - 3- qui nol i necar boxam de, 14 WO 2004/ 103998

In an %hﬁfg?g%/b??%%%w y oxyeied 'ﬁenyl ]am no}-6-{[4-(nethylo
methyly pibiye nydrdmyili| texdoyty}, isaprapyi, idd COBEIEC )X Ale INCOECHEYa NP €
266:

4- (2, 3-di hydr o- 1- benzof ur an- 4-yl am no) - 8- net hyl - 6-{[ 4-
Cyclopentyl;

Aryl optionally substituted by one or more methoxy, methyl, -CONH, or -CONMe,
groups;in particular: 4-(methyloxy)phenyl, phenyl, 3-[(dimethylamino)carbonyljphenyl, 4-
methylphenyl, 3-[(methyloxy)carbonyl]phenyl, 3,4-bis(methyloxy)phenyl, 3,4,5-
tris(methyloxy)phenyl, 3-(ethyloxy)phenyl;

Heterocyclyl which is optionally substituted by one of more substituents selected from
MeCO-, cyclopropylCO, 2-furylCO-, or MeSO.-;in particular wherein the heterocyclyl
group is tetrahydropyran-4-yi; a tetrahydrofuran-3-yl; or piperidinyl substituted by one or
more substituents selected from MeCO-, cyclopropylCO, 2-furyiCO-, or MeSO,-,
especially 1-acetyl-4-piperidinyl, 1-(2-furanylcarbonyl)-4-piperidinyl, 1 -
(cyclopropylcarbonyl)-4-piperidinyl;

11
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(et hyl oxy) phenyl ] sul f onyl } - 3- qui nol i necar boxam de,
Exanpl e 267:

wda2¢og3exmeet yl phenyl ) am no] - 8- net hyl - 6- {[ 4- ( met PYT/BR20)POD5494
enyl ] sul fonyl }-3- qui nol i necarboxam de 10 Exanpl e 268:
8-met hyl -4-[ (1-methyl -1 H-indazol - 6-yl)am no] - 6-{[ 4-
(et hyI oxy) phenyl ] sul fonyl } - 3- qui nol i necar boxam de

Exanpl e
Hete@am v@l@d@lwm beteroprydiptegraizi hrwidyl whichds optionalin prbsityted by
CON[\/ﬂag,]er%pemall 5- [(dlmethylammo)car on I] 3-pyridinyl.
oxy)s phenyl |'sul f onyl ? -qui'nol I necar boxam de
Exarrpl e 270:

In or@ ér@lﬁo&meﬁf ‘N9hﬁiatha%déﬂler%lfﬁe@@yﬁlfrége{r{ f5 Cvﬂﬁhmﬁ{ﬂ?é}@ Qﬁached

sul fonyl }-3- qui nol 1 necar boxam de
repfe&e'['t( meyRIRbptieny| ) ani no] - 8- met hyl - 6- { [ 4- (et hyI oxy) phe
nyl ] sul fonyl }-3- qui nol i necar boxani de Exanpl e 272:
4- (1, 3- benzot,hi azo Iam1p]%) 8- met hyl - 6- {QJ“g (met hyl o
In OBQ/?WF?@WW@P&BI‘&WR%,-R 3-RiuiRiol’i sed R boxard @rexmﬁﬂeadenﬂy

lecledBfrom hyd d methyl
sele 4-1 ( r%r_n yugjgce)gﬁgnqu% amni no] - 8- met hyl - 6- {[ 4- (net hyl oxy) ph

enyl ] sul fonyl }-3- qui nol i necar boxam de Exanpl e 285:

In oﬁe %%b%dﬁih dlﬁ"@'gﬁ 7%?#‘{9% R mac_t&i)oxam g/dr%gglgdfmethyl

0 net hyl phenyl ony qugno necar
cycloggmb pe4d ggvahygrqm[qﬁryl on R (andit kagethier with the nitrogen to which they

ore AR el aPA a1 bo (B 0 Ry rhesohaimyl

PCT/ EP2004/ 005494 Exanpl e 292

In Onghéﬁtg@rf‘?@hé{g%- W%E{?ﬁnol %@I car oxaﬁ1 de ﬁ%(h%ﬁel%%glé*ﬁlﬂ R™is

hydragep[og metiidr especipheteyegsty) phenyl | ani no} - 8- et hyI 6- (e
t hyl sul fonyl ) - 3- qui nolinecarboxam de Exanpl e 303:
8- et hyl - 501 met hyl - 1H-i ndazol - 6-yl ) am no] - 6- ( phenyl
In ongLﬁmbmgwh?nth deiinpdrogens dwidgsraor Cealkgl. E&Immshte/e[g«ﬂp is hydrogen,

Rl U5 AR AR B L o,
8- met hyl - 6- (et hyI sul fonyl)-4-(3-pyridi nyI am no) - 3- qui
In onQ%Hb%ﬁﬁﬁérﬁ%(grﬁ ge‘l

In one embodiment n is 1 or 2, especially 2.

In one embodiment R* represents a group of formula:

(%),

RS/S&

It is to be understood that the present invention covers all combinations of substituent

groups referred to herein above.

12
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15 Exanpl e 309: 8-nethyl-4-[(1-nethyl-
H i ndazol - 6-yl ) am no] - 6- (et hyl sul f onyl ) - 3-
w@ionnbismecar boxam de Exanpl e 311: PCT/EP2004/005494

4-[ (3-fl uorophenyl)am no] - 8- net hyl - 6- (et hyl sul f onyl) -

3- 20 qui nolinecarboxam de Exanple 312:

4- [(3 cyanophenyl ) am no] - 8- met hyl - 6- (et hyI sul fonyl)-3

i nol i necar boxam de 25 Exanple 315: 4-[(1-ethyl-1
It lsmﬁyw%&%qstog haf e prsper-iRvantion seve(rﬁ@{' Kombinatians, P n%tlcular and
prefé%#éd@buﬁ%%&ﬁﬁé@ﬁ%r@ﬁ dpoegpl e 316:
met hyl - 4-{[ 5- (et hyl oxy) - 3- pyri di nyl ] am no) - 6- (et hy

I sul fonyl ) -3- quinolinecarboxam de 30 Exanpl e 317:

Part@olﬁ?é&?ﬁ{ﬂ)olﬁmg éécd'FSﬁwB}fJ) tr% IH\YéHtIgh ﬂ%hj)d@"th@é@ m@nt(dﬁétd by tresamples

-3- qui.nolinecarboxam de 16 WO

and tb@q'/ ngﬁlx@&ce@g@ﬁﬁp@s 38pecific examp|es Wthh may be mentioned
inclu@e-chl or o- 4-[ ( 3- met hyl phenyl ) am no] - 6- (net hyl sul f onyl ) -

3- qui nol i necar boxam de Exanple 370:

8-chl oro-4-{[4-fl uoro-3-(nethyl oxy) phenyl ] am no}-6-(ne

sy

B e e P A AR PR lide,

hyl sul fonyl ) - 3- qui nol i necar boxam de 10 Exanple 372:
Exarfipi€ 8! aes éye[n%ﬁh&%ﬁ)%ﬁﬂ&%%)e%@lé?ﬂbn;ﬁ)-é R idhseakE HaMide, 3

- qui noI I necar boXam de "Exanp

8-chloro-4-[(3-fl uorophenyl )am no] 6- (et hyl sul fonyl ) -
Examiple 99’0 Egb E’z"!{?l‘(‘)?{rg‘?@ﬁk%r&@ AR 8- ridhyisulfonyl)-3-
quncP’rlnBﬂ%beKﬁmléeyl ) ami no] - 6- (et hyl sul fonyl ) - 3-

qui nol i necar boxani de Exanpl e 379: nethyl

3-[(3-(am nocar bonyl ) - 8- et hyl - 4-{[ 3- (et hyl oxy) phenyl
Exampieridio #={B-(nghyjexynphanyliamiogl-6-gmeityisalicrydt & qeiralinecarboxamide,

380:

6-{[ 3, 4- bi s(net hyl oxy) phenyl ] sul fonyl } - 8- net hyl - 4-{[ 3-
Exanfpie 8Ry Hdidyystiedy(inedmloxy)ph@ny|lantindli-Gréoathiglenmy -

quinolinecarboxamide,
Example 35: 4-[(3-chlorophenyl)amino]-6-(methylsulfonyl)-3-quinolinecarboxamide,
Example 43: 4-(1,3-benzothiazol-6-ylamino)-6-(phenylsulfonyi)-3-quinolinecarboxamide,

Example 45: 4-[(1-methyl-1H-benzimidazol-6-yl)amino]-6-(phenylsulfonyl)-3-

quinolinecarboxamide,
Example 52: 4-[(3-cyanophenyl)amino]-6-(phenyisulfonyl)-3-quinolinecarboxamide,

Example 66: 4-(2,3-dihydro-~1-benzofuran-4-ylamino)-6-(phenylsulfonyl)-3-
guinolinecarboxamide,

Example 74: 4-{[3-(methyloxy)phenyllamino}-6-(phenylisulfonyl)-3-quinolinecarboxamide,

13
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25 Exanpl e 381:

8- net hyl - 4-{[ 3- (net hyl oxy) phenyl ] am no}-6-{[3,4,5
wao eoogfiovdhyl oxy) phenyl ] sul f onyl } - 3- qui nol i nec ap@DEP2DH@5494

hydr ochl ori de Exanpl e 382:

6-{[ 3, 4- bi s(net hyI oxy) phenyl ] sul fonyl } - 4-{[ 3- (et hyl ox

y) phenyl ] am no} - 3- qui nol i necar boxam de 30 Exanpl e

Exarm? BS: Celeysionskiy)sifenyl-+-E@tiuorphpog)amtelyd-aunglinecerperarpide.
| oxy) phenyl ] am no} - 3-qui nol i necar boxam de 17 WO
2004/ 103998 PCT/ EP2004/ 005494 Exanp

Exangple [128 éd@r(we&fml%)r&tenylﬂqr@!up}r%ﬂﬁr(mﬁlm}w’mwlsy[@w}n%t

qum(;]mg@ég%)@mgé(l ] am no} - 3-quinol i necar boxam de, Exanple
6- ({3-[ ('di met hyl ami no) car bonyl ] phenyl }sul f onyl ) - 8-

met hyI 4-{[3- 5
ExanQE;gSH By @%)10Bﬁ{%duamum}for?w%{[g%bfr@mmﬁéﬁynaﬂﬁmo}-s-

qumq;mgygbp(agmﬁ@t hyl ami no) car bonyl ] phenyl } sul f onyl ) - 4- {[ 3-
(met hyl oxy) phenyl ] am no} - 3- qui nol i necar boxam de, 10
Exanpl e 408:

Exargple (130 §diZognetipminmethisuony B4{Bdmethvaxy feny]asain@lotry

quiné&@@&?&a}nﬁgéf onyl ) - 8- net hyl - 3- qui nol i necar boxam de,

anpl e 409:

6- ({3-[ (di net hyl am no) car bonyl ] phenyl } sul fonyl )-8-meth

( 4.
S o e T P P BT o
quingtingeqrbexamide,
4- (2, 3-di hydr o- 1- benzof uran- 4-yl am no) - 6- ({ 3-
[ (di met hyl ami no) car bonyl ] pheny Iénul fonyl)-8-nethyl -3-q
Exanpple d B5:n BdRr (poxtaliemile)ethyldthiol-¢-{i82 e’fhyloxy)phenyllamlno} -3-

4- pi peridinyl)sul fonyl]-4-{[3-(nethyl oxy)
qmn%wg Pian“%%} 3- 20 qui nolinecarboxam de Exanpl e 442:

6- {[1 (2-furanyl carbonyl) - 4-pi peridi nyl ] sul fonyl }-8-ne

!
o R S G L P
qUinﬁmamJ“b@(aﬁmee 4- [(3 cyanophenyl ) am no] - 6-{[ 1- ( 2- fu
ranyl car bonyl ) - 4- pi pe ridinyl]sul fonyl}-
8- met hyl - 3- qui nol i necar boxani de Exanpl e 445:

Exangpl¢ [167:( ¢y{eHydrayyd-Gaetbgox)phehyfarpien}-i(phernysulfommly3-} - 8-

q“'”‘fmg%l’?’é%g’ phenyl ] am no} - 3- qui nol i necar boxam de 30
Exanpl e 446:

exarfid 372, SRR Rh BBk bbb b AR,
pi peri di nyl]sul fonyl }-8-nethyl -3-qui nol i necar boxam de
Example 184: 8-methyl-4-{[3-(methyloxy)phenyllamino}-6-(phenylsulfonyl)-3-

quinolinecarboxamide,

Example 185: 4-{[4-fluoro-3-(methyloxy)phenyllamino}-8-methy!-6-(phenylsulfonyl)-3-

quinolinecarboxamide,

Example 186: 7-methyl-4-{[3-(methyloxy)phenyljamino}-6-(methyisulfonyl)-3-

quinolinecarboxamide,

14



10

15

20

25

30

18 WO 2004/ 103998 PCT/ EP2004/ 005494 Exanpl e 447:
6-{[ 1- (cycl opropyl carbonyl) - 4- pi peri di nyl ] sul fonyl }-4-

W@ 20034 09p8/dr 0- 1- PCT/EP2004/005494
benzof ur an- 4- yl am no) - 8- net hyl - 3- qui nol i necar boxam de
Exanpl e 451:

6-[ (1l-acetyl-4-piperidinyl)sulfonyl]-4-{[4-fluoro-3-(m
et hyl oxy) phenyl ] am no}- 5
8- met hyl - 3- qui nol i necar boxani de Exanpl e 457:

Exarﬁlplé %eé“r diRMAYIOr f[s *a%%%s&)ﬁﬂﬁb gxﬂn%'}ié _-Q?&EMBW)pﬁer&ﬁ&lfonyl}

hyl sui fonyl') am no et Tonyl gui nol'i necarb

‘ 3—qwasalsnﬁca@oxqmw§<anp| e 4509:

6-{[1-(2- furanyl car bonyl) - 4- pi peri di nyl ] sul fonyl }-8-ne
thyl -4-[(1-met hyl - 1H
xR 2P 28Ty el - 1) ey e

t He lsfhlf |
(mew J ie R e e 1 sul f onyl }- 4- {[ 4- 1 uo
ro- 3-

Exan&ﬂ@b?é %;Egﬁ-&l}%?ﬁ%t%?%rﬂﬂ}ﬂ - SRS TA AL PBL) PRGN ARSANS-3-

qulnwn[e@azb@@mﬁe uor ophenyl ) ami no] - 8- met hyl - 6- (et hyl sul f on
yl)-3- quinolinecarboxam de Exanple 501:
4-[ (3-chl oro- 2-fl uor ophenyl ) am no] - 8- net hyl - 6- (net hyl s
Exampl¢ 86§ $-naethgigh-flrimedivi-iBdadarokaryi)amirekarit-e 502:

(metfé{l%@t@n JLJI P@Iaﬁ $fineRdt c?&érgﬁ%xnm hyl - 6- (et hyl sul f on

ecar oxam anpl e 539:
4-1 (5- fluoro 3 pyri di nyl ) am no] - 8- methyl 6 (met hyl sul f

xanffd pho S SULARATGAGNATAS AP S o

(metwy)pmyﬂﬁmlfnoyl} -rquiaplinecarhodamiie Exanpl e 546:
6- ({5-[ (di met hyl am no) car bonyl ] - 3- pyri di nyl }sul fonyl) -
8-met hyl - 4-{[ 3-

Exanfme R X3y gternyhdratiamiop}-8-npihylé-il4éuethploxgprhetei]sulfonyl}-3-

qum@gﬁ?ﬁ@%@@?e 19 WD 2004/ 103998 PCT/ EP2004/ 005494
8- met hyI 6 [ (1- et hyl et hyl ) sul fonyl]-4-(3-pyridinyl am

crlfl 35, BEERRRIOMAR SonipP e o udidaprye
qumohnécal{bloxaumd@ecar boxam de Exanpl e 584: 4 [(1-ethyl-
H pyrazol - 5-yl ) am no] - 8- net hyl - 6-[ ( 1- net hyl et hyl )suI fo
nyl] - 3-
Example 272: 4-(1,3-benzothiazol-6-ylamino)-8-methyl-6-{[4-(methyloxy)phenyl]sulfonyl}-

3-quinolinecarboxamide

Example 273: 4-[(3-fluorophenyl)amino]-8-methyi-6-{[4-(methyloxy)phenyl]sulfonyl}-3-
quinolinecarboxamide

Example 285: 4-(2,3-dihydro-1-benzofuran-4-ylamino)-8-methyl-6-[(4-
methylphenyl)sulfonyl]-3-quinolinecarboxamide

Example 287: 8-methyl-4-[(1-methyl-1H-indazol-6-yl)amino]-6-[(4-methylphenyl)sulfonyl]-
3-quinolinecarboxamide

15
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qui nol i necar boxam de 10 Exanpl e 585:

6-[(1, 1-di nethyl ethyl)sulfonyl]-4-[(1-ethyl-
woR@yneed - 5- yl ) am no] - 8- net hyl - 3- qui nol i necaP@DEP2D L5494

Exanpl e 588: 4 -(2, 3-di hydro-

- benzof ur an- 4-yl am no) - 8- net hyl - 6- (et hyl sul fi nyl ) - 3-

gui nol i necar boxam de 15 Exanpl e 590:

4-[(5-chl oro-3-pyridinyl)am no]-6-[ (1, 1-di met hyl et hyl)

sul fonyl ] - 3- quinolinecarboxanide Exanpl e 591:

= ety n4- -

B s B S B B e e by Bglyn 2
quin@ingcarppxamifi¢ 3- f | uor ophenyl )am no] 6- (et hyl sul fonyl ) -3

- qui nol i necar boxam de 25 Exanpl e 593:

4-[ (3-cyanophenyl ) am no] - 8- et hyl - 6- (net hyl sul f onyl ) - 3-
Exargple 264 AdHallussx-@rimighyioxyinhieay BE@8no}-8-methyl-6-(methylsulfonyl)-3-

o B -4-[(1- et hyl -

qm“@??ﬁ%ééﬁ#?%éy|)anino]-6-(nethy|sulfonyl)-s-

qui nol i necar boxam de 30 Exanpl e 599 4- (2, 3-di hydro-|I

o308 ST BB TR SR

qummmmmﬂ@omw Exanpl e 600:
8- et hyl - 6- (net hyl sul fonyl ) -4-(3-pyridinyl am no)-3-quin
ol i necar boxam de Exanpl e 624:
Exardpl¢ 30B- di(Rpettifoydre- drenabiuraamd -Hlayireoyi Samp t§+-6-4(methylsif ¢t 3-
-l J.)-3 g uinolinecarboxam de 5 Exanpl e 666:
qmn@*éﬁ#%égg%b%(S-chloro-3-pyridinyl)an1no]-6-(ethylsulfo
nyl ) -3- qui nol i necar boxam de Exanpl e 667:

Exangdkg ?k)é’ r 8 nﬁ}%ﬂ?ﬂl @E%tﬁ%lg%l rng%ﬁ 6@qu>‘& @m n%bz 3z ohngé/argoxamlde

chI oro-4-[ (5-chl oro- 3- pyr|d| nyl)am noj - 6- [(1 met hyl e

R e e e

quinatieetarbetamyide sul f onyl | - 3- qU| nol i necar boxam de

Example 311: 4-[(3-fluorophenyl)amino]-8-methyl-6-(methylsuifonyl)-3-

quinolinecarboxamide

Example 312: 4-[(3-cyanophenyi)amino]-8-methyl-6-(methylsulfonyl)-3-

quinolinecarboxamide

Example 315: 4-[(1-ethyl-1H-pyrazol-5-yi)amino]-8-methyl-6-(methyisulfonyl)-3-

quinolinecarboxamide

Example 316: 8-methyl-4-{[5-(methyloxy)-3-pyridinylJamino}-6-(methylsulfonyl)-3-
quinolinecarboxamide

Example 317: 8-methyl-4-[(5-methyl-3-pyridinyl)amino]-6-(methylsulfonyl)-3-

quinolinecarboxamide
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Exanpl e 670:
4-[ (5-chl oro-3-pyridi nyl)am no] -8-nethyl-6-[(1-nethyle
wao booieaehd onyl ] - 3- qui nol i necar boxanm de 20 Exam@i/BPRT4005494
6- (et hyl sul fonyl)-4-[(5-fl uoro-3-pyridinyl)amno]-8-ne
t hyl - 3- qui nol i necar boxam de Exanpl e 674:
6-[(1, 1- dinethylethyl)sulfonyl] 4-[ (5-fluoro-3-pyridin
yl ) am no] - 8- net h qU|noI|necarboxan1de Exanpl e
Exargmg -369: 8-chloro-4-[( methylpheny yamino]-6-(methylsulfonyt)-3-
qwnéwﬁgégggmﬁmg(S fluoro-3-pyridinyl)amno]-6-[(1-nethyle
thyl)sul fonyl]-3- quinolinecarboxam de 30 Exanple 677:
8-chloro-6-[(1, 1-di net hyl et hyl ) sul fonyl]-4-[(5-fl uoro-
d
B oot B PRl R SRR RS (Rt elirony -3
quingipgearbpxanige| or o- 3- pyrldlnyl)an1no] 6- (et hyl sul fonyl ) -
8 nethyl 3- qU|noI|necarboxan1de Exanpl e 679:
5- chl or o- 3- yrldlnyl am no] - 8- net hyl - 6- (propyl sul f
Exarmi9 |(371 38- @loqwﬁ Brdieysie hearpiiearskalapiro)gB methylsulfonyl)-3-
qwnémk%ébs 4Q- 3- pyridinyl)am no]-6-[ (1, 1-di net hyl et hyl)
onyl | - 8- nmet hyl - 3- qui nol i necar boxani de 10 and
pharmaceutically acceptable salts thereof. Preferred

Exar@;%‘%?% ?%hlo?f—%%fﬁen&aﬂyyﬁhen )%rr?'é’ n%?]‘meihﬁ’ I%ulfgnyf)[% (met hyfo

qwnem)apafémn}'é@l fonyl }-3- 15 qui nol i necar boxam de, 4-(2,
3-di hyd
ro-| - benzof uran-4-yl am no) - 8- net hyl - 6- (et hyl sul fonyl )
Examige 3481 Aohloned4iSd8icaerheayRamigoh@{meihyisuligny)riet hy| -

qum&ft@b%&%m@eyl ) am no] - 6- (et hyl sul fonyl ) - 3-qui nol i neca
rboxam de,
4-[ (3-cyanophenyl ) am no] - 8- net hyl - 6- (et hyl sul fonyl )-3

il . '
craryBW TR BRER RSt mpols ey B
quinaingtyrbGxamuiderol i necar boxam de 25

6- ({3-[ (di net hyl am no) car bonyl | phenyl } sul fonyl )-8-neth

yl -4-{[ 3- (et hyl oxy) phenyl ] am no} -
Exangple, 7 fromethyt 3{(Be(raninatarbopd-8ehétbyli43-(methyloxy)phenyllamino}-6-

ani no) car bonyl ] phenyl } sul fonyl') - 4- {[ 3-
qum(?n% %]fF'%?ﬁ%déyn%/l ] am no}-3- 30 qui nolinecarboxam de,

Example 380: 6-{[3,4-bis(methyloxy)phenyl]sulfonyi}-8-methyi-4-{[3-
(methyloxy)phenyllamino}-3-quinolinecarboxamide

Example 381: 8-methyl-4-{[3-(methyloxy)phenyllamino}-6-{[3,4,5-
tris(methyloxy)phenyl]sulfonyl}-3-quinolinecarboxamide hydrochloride

Example 382: 6-{[3,4-bis(methyloxy)phenyl]sulfonyi}-4-{[3-(methyloxy)phenylJamino}-3-
quinolinecarboxamide

Example 383: 6-{[3-(ethyloxy)phenyl]sulfonyl}-8-methyl-4-{[3-(methyloxy)phenyljamino}-
3-quinolinecarboxamide
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4-[ (3-cyanophenyl ) am no] - 6- ({3-[ (di et hyl am no) car bony
I ] phenyl } sul f onyl ) - 8- net hyl - 3- qui nol i necar boxam de,

WQ 20000004/ 103998 PCT/ EP2004/ 005494 4-( 2, PCT/EP2004/005494
3- di hydr o- 1- benzof uran-4-yl am no) - 6-{[ 1- (2-furanyl carb
onyl ) - 4-pi peridinyl]sul fonyl } - 8-
nmet hyl - 3- qui nol i necar boxam de 5
4- (2, 3-di hydro-1-benzof uran-4-yl am no) - 8- et hyl -6- ({2-

Exarmqlem@@ﬁy6§ﬁ2|—(ﬁg¢iyl|a)m@)¢thyj]sulfonyl} -methyl-4-{[3-(methyloxy)phenyllamino}-
| ) - 3- qui nol i necar boxam de
3 qu@{)l[}b(élg%%%%ﬂaﬁbr ophenyl ) am no] - 8- net hyl - 6- (et hyl sul f on
yl)-3-qg uinolinecarboxam de 10

Exangﬂé f&é%bl ¢ 4[{?{1"%&@% ﬁ@kﬁr@)’b&qﬂb‘ﬁ%ylgum{ﬁw)‘jﬂi ey ulgonyl) -

(metfm@wymeamampo}sfﬂqulmlmaca@@aam@ﬁam de hydrochl ori de

4-1 (1- et hyl -

H pyrazol - 5- yI )am no] - 8-net hyl - 6-[ (1-nmet hyl et hyl )sul fo
Exampje #03- Gd{&jh(mmletfwl@@ammar@nnﬂ]@h%yl}sulfonyl) -4-{[3-

s b e e

8-chloro-6-[(1, 1- dlnethylethyl)sulfonyl] 4-[(5-fl uoro-

bdiy
Cran i UE A SRR B A MRSy Bl gncuron-
8-methye 3ewinoboenssbaypmidee pr esent |nvent| on are al so
enconpassed within the scope 25 of the invention.
Because of their potential use in nedicine, the salts

Examyfle 40% G- ¢{3d(dimdthylaofind)oanvahy]phedyisuonyt)ef-metttyl-¢-[(1-methyl-1H-
' ts. Suitable
benzg’ﬂgér%gggg%l quﬁ%ﬁgéﬁ?p%%e @éal ts can include acid or

base additi on salts. A pharmaceutically acceptable

Exam}‘fé 42085 5 S b‘éﬁ%far%n LolRfhdys. geact ion of a

a surt i norgani c or
[(dlmeihglamlmp)aarbdn)(llgbemyl}aelfmyt)faem:amyi -8, qumphine@aftioaarmde
sul furic, nitric, phosphoric, 30 succinic, maleic,
acetic, furmri c, citric, tartaric, benzoic,
Exanple 4261e+§(d tcktyirit gjperidiay Nsuifes yl-#- €3 @natinyloxy)phenyllamino}-3-

qumor]ﬁ?&trB@ Eﬂ uI fonic acid), optionally in a suitable

ven as an organic solvent, to give the salt
which is usually isolated for exanple by

el 27 810 i anAiipone et OBy D BIRLETRE T
(mettilcpey ) RBNYErAOGHG-4IB8PRCAGTKERZBO04 005494  can be f or

exanpl e a hydrobrom de, hydrochl oride, sulfate,
nitrate, phosphate, succinate, nmaleate, acetate,

Exanfplmmat @-{(3€Uytaﬁ@ir©nylbﬂﬁ|h6]86-q1 (Remaaptarbonyl)-4-piperidinyl]sulfonyl}-
B }g Fsulfonate
8-methy qumo necarboxamide

Example 445: 6-{[1-(cyclopropylcarbonyl)-4-piperidinyl]sulfonyl}-8-methyl-4-{[3-
(methyloxy)phenyljamino}-3-quinolinecarboxamide

Example 446: 4-(2,3-dihydro-1-benzofuran-4-ylamino)-6-{[1-(2-furanylcarbonyl)-4-
piperidinyl]suifonyl}-8-methyl-3-quinolinecarboxamide
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nmet hanesul f onat e or napht hal enesul fonate salt. A
phar maceutically acceptable base addition salt can be
w0 oooaeaBos reacti on of a conmpound of fornul a (POT/HPI004/605494
suitable 5 inorganic or organic base, optionally in a
sui tabl e sol vent such as an organic solvent, to give
t he base addition salt which is usuaIIy isolated for
crystallisation and iltration.

exanp b
Exarppi@ 4% aﬁﬁéc@tﬂ@lp@apvlyara@@@p‘t-atpp@dl@ﬂl%onxl}g‘l %%’!@(96&1
benzbfurdn-YALAREN EhRShyl-30RINIRedfifkanfi@ €xanpl e in the

I sol ati"on of’ conpounds of the invention, and are

included within the scope of this invention. The

i | E |3 | -
B B P o Rty BP0 R PRI P ey tlamine)
8-mes§farll{3sztmfolmmarb@fmdmds of formula (1). Al so included

within the scope of the invention are all sol vates,

hydr at es and conpl exes of conpounds and salts of the

Exanmpig 467 :i bR, 3-thydert-aemofaapdaiarsingl-8festhvitta{?d ) may

j X INCa_ y may contain
e S et S R s S A
cis-trans isonerisn). The individual stereoisoners

crhR5 STPCE A8 oA LTS B P S4B 1 v

benziridazal-Beh)amiiag- %wwlnecarh@ammd@n al so covers the
i ndi vi dual isoners of the conmpounds represented by
formula (1) as mxtures with isoners 20 thereof in
Examyié ¢1R5:06[3e(dimethganirio)-gtoxopropyiasifanyd}-#ideiuoeat 3-

S S o BaRE s oo

shown in the fornula and these are also included
exanle 300 4l % F RS Phe b DRSS R Ml o
qummimeom'bmmsidei ncl uding 25 standard chem stry. Any
previously defined variable will continue to have the
previously defined nmeaning unl ess otherw se
Examplel 6@ &t é4(3-dHidrasx-flaroprengi@areinal-8-satihyhét (metmpas ufodyd)-ar e
w and then specific conpounds of the
qu'na'%%ar{?&)&aﬁﬁ (rge prepared in the working Exanples. 30
Process a Conpounds of formula (1), wherein R34, R19,

0 n re a ined.a ar ed
S S e %%%@%%ﬁ?&'&%@@%
quindiGacPaDHA®05494 X R34 C(]\IHZ R19 N 20 (I |

wherein R34, R19, and R20 are as defi ned above and X
represents a hal ogen atom by

Example 539: 4-[(5-fluoro-3-pyridinyl)amino]-8-methyl-6-(methyisulfonyl)-3-

guinolinecarboxamide

Example 540: 4-[(5-chloro-3-pyridinylyamino]-8-methyl-6-(methylsulfonyl)-3-
guinolinecarboxamide

Example 546: 6-({5-[(dimethylamino)carbonyl]-3-pyridinyl}sulfonyl)-8-methyl-4-{] 3-
(methyloxy)phenyllamino}-3-quinolinecarboxamide hydrochloride
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treatment with an am ne of fornmula RIR2ZNH, wherein Rl

and R2 are as defined above. 5 Suitable conditions for
w@e@eas®9t) include stirring in a suitable sol RENEPROQINS494

as acetonitrile, N, Ndinethylformam de or ethanol, at

a suitable tenperature, such as between room

tenperature and the reflux tenperature of the solvent,

for exanple at 80C, optionally in the presence of a

ExarspletodB1 &-metby- Gs[ﬁ&ﬁneiéylmhw-)wlfpmdb‘i -6ppyrisingarainPhe, or in

biechbesshas of 10 an acid catalyst such as the salt
qumopﬁgn am nle base, such as pyridine hydrochloride.

Al ternatively, process a) may be carried out under

gkt A O s PR R o

quinglingharqgxapiget hyl - 2- pyrrolidi none or
N, N-di net hyl f ormanmi de, at a suitabl e tenperature such
as 60-200C, for exanple at 150C. 15 Conpounds of
Exarnple et 24-{(11efhy-Ahenysazel-B34)amivid-8-rratby lhi( 1 Xnethdethyl)sulfonyi]-3-

may be prepared from conpounds of
q“‘”?*ﬁ‘fe"é‘?g’("?ﬁ\/? 1 1c02H N HR20 (IV) 20 wherein

R34, R19, and R20 are as defined above, by treat ment

Exartih 568 St R R I CPORDL 1 P2 RSy P8 ety
3-quimslingcrrbodamistehy| f or mani de, fol |l owed by treatment with
amoni a under suitable conditions, such as 880
amoni a at roomtenperature. 25 25 WD 2004/ 103998

Exarmas 58828 0, Haibydrs-1-Cemgofuractd -yidmino)-samethyHoWmetimisuifaivh-3-

gd R20 are as defined above, may be
qulngﬁ?ﬁécarr gn?rom conmpounds of formula (V); O | |

©CO2Et 2 (V)
Example 590: 4-{(5-chloro-3-pyridinyl)amino]-6-[(1,1-dimethylethyl)sulfonyl]-3-
guinolinecarboxamide

Example 591: 8-ethyl-4-{[4-fluoro-3-(methyloxy)phenyllamino}-6-(methyisulfonyl)-3-

quinolinecarboxamide

Example 592: 8-ethyl-4-[(3-fluorophenyl)amino]-6-(methylsuifonyl)-3-
quinolinecarboxamide

Example 593: 4-[(3-cyanophenyl)amino}-8-ethyl-6-(methylsulfonyl)-3-
quinolinecarboxamide

Example 598: 8-ethyl-4-[(1-methyl-1H-indazol-6-yl)amino]-6-(methylsulfonyl)-3-

quinolinecarboxamide

Example 599: 4-(2,3-dihydro-1-benzofuran-4-ylamino)-8-ethyl-6-(methylsulfonyl)-3-

quinolinecarboxamide
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5 wherein R34, R19, and R20 are as defined above, by
hydrolysis with a suitable base, such as aqueous
WG oaiamobs/dr oxi de, in a suitable solvent, SuchPEBEP2004/005494
et hanol, at a suitable tenperature such as room
tenperature. 10 Conpounds of formula (V), wherein R34,
Ris, and R20 are as defined above, may be prepared
from corrpounds of formula (VI); CO2 Et R34 qEt020 Ri g
Exarnple§00 \3-gthyls-(raiinds uiforg-4-(RipyTidiayiamRe)-3uinaliseersboxaatide
above, by heating in a suitable solvent, such as
di phenyl ether, at a suitable terrperature such as
Exarpple-6240¢:(2. Betihydraainpleazafurapsbyiamiried-8fluspab methylsyifonyl)-3-
formulae (I1V), (V), and (VI) wherein R34
qumslg{graggbgg%g%l\/bsm R19 represents H and R20
represents H have been previously described in patent

ldegak | tred 20
cra TR AR BB B BRI
qunndmca@ou@wdned above, may be prepared from conpounds

of formula (M1), wherein R34, Ris, and R20 are as
defi ned above, and the conmpound of forrmula (VIIl); 26
Exarggie 26048-£08004-{(BChicEP2604id DYBaroino]-6REaropyIS@ONEEBEt  R19

g (Vi) (Vi) Suitable conditions include
qumﬁﬂﬂ%oig;ng?@get her conpounds of fornulae (VI1) and

(VMII'l1) in a suitable solvent such as ethanol or

I
el ot 5900l AL SR
quinglimenatbaxgrofide) wherein R34, R19, and R2 are as defined
above may be prepared by reduction of conpounds of

formula (XIV), wherein R34 R19, and R20 are as
Exardgle i66ed8-abloxce4-[(5-chloro-3-pyridinyl)amino]-6-[(1, 1-dimethylethyl)sulfonyi]-3-

quinolinecarboxamide

Example 670: 4-[(5-chloro-3-pyridinyl)amino]-8-methyl-6-[(1-methylethyl)sulfonyl]-3-

quinolinecarboxamide

Exampie 671: 6-(ethylsulfonyl)-4-[(5-fluoro-3-pyridinyl)amino]-8-methyl-3-
quinolinecarboxamide ‘

Example 674: 6-[(1,1-dimethylethyl)sulfonyl}-4-[(5-fluoro-3-pyridinyl)amino]-8-methyl-3-

quinolinecarboxamide

Example 676: 8-chloro-4-[(5-fluoro-3-pyridinyl)amino]-6-[(1-methylethyl)sulfonyl]-3-

quinolinecarboxamide

Example 677: 8-chloro-6-[(1,1-dimethylethyl)sulfonyl]-4-[(5-fluoro-3-pyridinyl)amino]-3-

quinolinecarboxamide
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R34 R19 NO2 10 R20 (XI'V) suitable conditions where n

= 1 or 2 include catalytic hydrogenation w th hydrogen
w@eah4a40399%1i t abl e catal yst, such as pal | adi um OPCT/EP19041005494

in a suitable solvent such as acetic acid. Suitable

conditions where n = 0 include reduction with a

reduci ng agent such as iron in 15 dilute acetic acid,

at a suitable tenperature such as 85-90C. Conpounds of
Example /B #-[(Schipro-gamridinyl)arsao] rée(sithdsaiiory RE-gletmyi$-, R19

; .fAydrogen or Cl_6alkyl, nis O or 2, and
qunn%ﬁ%ﬁ?@%gésrﬁgg“ ned above, may be prepared from

conmpounds of formula (XV), wherein R19 represents

r-oge r ) ; [ ' \V 20
Exarg%% G?gngi)@n%@ %-f %‘%ﬁmﬁé&]\%p % )”%\}\ﬂgﬁf;@ Edﬂ&%@llfgﬂfg)e i ned
quinglifegarbaramide= 0 or 2; F (On 19 11 R NOz 3/SH R20

(XV) R (XVlI) 27 WD 2004/103998 PCT/ EP2004/ 005494
Sui tabl e conditions where n = 0 i nclude treatnent of
Example 688npH@rritlase-3tpyridiny barixe)-6-5i1t hdignethytigtioy)sofforfydirdranetny!-3-

quin&l?ﬁ\él;%rbgi?a:tﬂi)dei n the presence of a suitable base such as
potassium carbonate, in a suitable solvent such as

acetonitrile, at a suitable tenperature such as room

and {ﬁ%{m%@ﬁﬁgag)% a%l%z,{a?g)& a‘_rts%réeréb*ij.t abl e conditions include

reat nent rr%oun of formula (XV) with the
sodium salt of a suiphinic acid of formula (XVlI)

Pfeféffeﬁ‘;%%”ﬁ%é@%g@nm e{;\bl e solvent such as

, at a suitable tenperature such as
30-100C, for exanple at 50C. Alternatively, conpounds

e R B i P AN G B Ao Bl B e
quin@inggarbgxataideon wi th a suitabl e oxi dising agent, such

as oxone, in a suitable solvent such as a m xture of
nmet hanol and water, at a suitable tenperature such as

4-(2,Beiihydte tipenztfuran-4-GampaHscsetbfl-6-tmethylaulfoty))3-wher e n

: .1 may be prepared from conpounds of fornmula
qum{@?{;ﬁrﬁ%&e@g&n represents 0 by oxidation with a

sui tabl e oxi di sing agent, such as ceric amoni um

o ma i Frlfl g BP0 Sl BuLRES 33t rooramice
sol vent such as nethylene chloride, at a suitable

43 S IR A SRS A & 2Ry I o A TR S i a9 ide.
8-methyl-4-[(5-methyl-3-pyridinyl)amino]-6-(methylsulfonyl)-3-quinolinecarboxamide

6-({3-[(dimethylamino)carbonyl]phenyl}sulfonyl)-8-methyl-4~{[3-(methyloxy)phenyllamino}-
3-quinolinecarboxamide hydrochloride

6-({3-[(dimethylamino)carbonyl]phenyl}sulfonyl)-4-{[3-(methyloxy)phenyl]amino}-3-
quinolinecarboxamide,

4-[(3-cyanophenyl)amino]-6-({3-[(dimethylamino)carbonyl]phenyl}suifonyl)-8-methyi-3-

quinolinecarboxamide,
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tenperature. Conpounds of fornmula R R2ZNH nay contain

am ne or acid groups which are suitably 20 protected.
wE2@apbimses of suitable protecting groups and thECTEPR2U84/005494

for their renoval are well known in the art, see for

instance T. W Geene and P. G M Wits 'Protective

G oups in Organic Synthesis' (3rd Ed., J. Wley and

Sons, 1999). Addition or renoval of such protecting

groups nmay be acconplished at any suitable stage in

t t i} l51.03. )4- -
4-(2! BtPﬁn%%drS]‘-glfegfkéffuéﬁ}n n% ?%ﬂ}?%@%g gl{rﬁrﬁy%ig?r(eygﬁeglégrldmyl]sulfonyl} -8
metygdiauinplinecabgxgptidsent s 0, R19 represents hydrogen or

Cl_6al kyl, X represents chlorine and R20 is as defined

above may alternatively gn?r ed from conPounds of
4- (2f3c#"mﬂr%r1(hen)zofuw-aiamloo)ﬁeme@yb &-ltmebylsniéonyl) amino]
ethyr}sﬂ(oﬁggmﬁ"ﬁmféﬁ’%ﬁég{@fr esents hydrogen or Cl_6al kyl,

is as above, by 30 treatnent with a
trial kyl stannane of formnmula R3SSnWB, wherein W

4-[(§,§-Hfﬂ§§|% UI . agﬂnc@@l ¥ h grﬂlé’tﬁg?b'lgﬁ)yﬁ ncS]mQUérK%xamide

gr oup. Ing I'n
presence of a SU|tabIe cat al yst, such as a pall adi um

A L s e

phera/d]a@w@krﬁtoamoén@@ﬂmmldﬁ bydsogtioride  bet ween 80C and
150C, for exanple at 110C. 28 WD 2004/ 103998
PCT/ EP2004/ 005494 Process b Conmpounds of formula (1),
4-[(\wtbyldithpyrazolzzy!)araag]-arrethy kel 1RREthglethyhsultbefil-de d

: 5 =0, may alternatively be prepared
q“'”?'p‘%}éng@‘é%ﬂﬁ%ds of formila (111); 2 R\~ RY CONH2 N

R20 (I1l) wherein Rl, R2 and R20 are as defined above,

oGS BB e

qum@lhneoanbn@mlldeom ne or i odine, tr eat msnt WI t h a
thiol of formula R3SH, or the SOdI um sal t thereof,
R3SNa, wherein R3 is as defined above, with the

8-chlora64[d ol dilmatth)d&thylMEOnW]ﬂ@[(ﬁﬁluMo%dyrmimwpnmm

quinﬁﬁle?%gxarﬁ%tabl e conditions for process b) include
eating 1n a suitable solvent such as toluene or 15

N, N- di net hyl f ormam de, at a suitable tenperature such

and Bﬁar%%b&li%gﬂy écocrep%)ﬁ%?elltg ti¥reof.

Salts of the compounds of the present invention are also encompassed within the scope
of the invention. Because of their potential use in medicine, the salts of the compounds
of formula (1) are preferably pharmaceutically acceptable salts. Suitable pharmaceutically
acceptable salts can include acid or base addition salts. A pharmaceutically acceptable
acid addition salt can be formed by reaction of a compound of formula (I) with a suitable
inorganic or organic acid (such as hydrobromic, hydrochloric, sulfuric, nitric, phosphoric,
succinic, maleic, acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic,
methanesulfonic or naphthalenesulfonic acid), optionally in a suitable solvent such as an
organic solvent, to give the salt which is usually isolated for example by crystallisation and
filtration. A pharmaceutically acceptable acid addition salt of a compound of formula (1)
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110C, in the presence of a suitable catalyst, such as
a pall adium catal yst, for exanple
W eoogfieiobenzyl i deneacet one) palladium (11), anPCHEP2004/005494
sui tabl e ligand, such as a phosphine |igand, for
exanpl e (oxydi -2, 1- phenyl ene) bi s(di phenyl phosphi ne),
and in the presence of a suitable base such as
Cangotassmmtert but oxi de. 20 Alternatively, conditions

o Hxgawiesa hydphmice hydeachiegde rsulfate. nitiaks, @hesnhaimsuccinate,

male%*t’&h %%et&t@ fliniRhRY | - Birdted. Gaftelid ahydnsratd, 1 p-toluenesulfonate
yrim di none or di nethoxyet hane, at a suitab

methe@ﬁﬁ%f%@tﬂ er saehihaleneionale, salbr ﬁbmﬁﬁn@eaflc%lwcceptable base
addifdH bé’lf‘%'ah Yod forinBE Hi’/rlee“a@f&? oPh &m&iﬂnﬁa&" %rﬁ@lba{lyjﬁﬁth a suitable

such as a copper catalyst, for exanple copper
inorgagifi @feCrgaig haﬁe,tmogallypnees@ﬁta@leoqiol\é@r% §HeMmBS @niganie gelvent, to

give Etﬁe BREESRIBh %Qﬁﬁ/ﬂhéﬁ % Qéud%tl?cfﬁtb&' %F%ﬁﬁﬁ@ét@nﬂﬂ)%alhsatlon and

ptionally in the presence of Suita

f"tra@(hnﬁlt@rNownﬁ\aémﬁﬁ@%“yaﬂcaﬁﬁab@ saztg, 0 @@taaﬁqqamﬁsoroacetates
may %@USEE %p&%é%he MBHW%OP& "Bfltﬁ’e ﬂwbéﬁt)on é@?é%’ iflcluded

, are as |ne ab ove,
wﬂhlprtbmp@@e of (‘hﬁ Wﬁﬁmdé‘ h@flnYQN'ﬁnl"aC"Qdeﬁ) withip i cdonp@ad, possible

stoncﬁfom%tﬁ’cn%dzncﬁ{ &Pﬁﬁloﬁ%“tr‘i&]‘%%\lﬁgﬂ\ﬁg saltO¥f thg %g@'ﬁggrgds‘ggtfgrrﬁﬂa (0.

amne of fornu erern
defined above; X Y CONHZ Z N 20 (IX) suitable

Also GRHdd Wiin 'tﬁ%cééb%’é ocfghé Hv@gtb(?rpar% a?luéotl\f’a?% 28 aYeesn%noSU&ﬂplexes

as acetonitri

ofcméﬁaﬁ@@aﬁaﬁﬂmm@mtm and t he refl ux tenperature of
the solvent, for exanple at 80C, optionally in the
presence of a base such a N,N 10

Certain | epopraoipg$ eaf Hprmawa n@, may pxistt inestprasicomseicoforas (g dhey may

cont&ﬁtoﬂéﬁtrnc%'cag Amhel L4 matol?r{sd&orﬁg% gfdjagl? gis-trans isomerism). The

ternativel y, prepara
individuall tereaisamseserpeoantiomess andr wastare(omers)nayd eixivses bBdhese are

inclu@&4d H/Hﬂﬂ%e g%db[o@o%@ P}ers{eﬁ‘fjih%ritﬁﬂ Tﬂ%é)g?ﬁelﬁ't n@th?orP%]g%'&overs the

suc or exa a sui
indivisigahisemers af hheagompcpmdsybp@serpiyd by fordiule (I as atixtares with isomers

e L ORGE HETISHAL L Bl Sy €0 £HRE. 0 PR Bl o
compasinds dif rigrmiuda t(h endyo kekisivim tausgmerive fdrms cstbéreﬂnan tBethshmevn in the

formégﬁﬁﬁ@ﬁ%e%gja%o ir%ﬁ?ded\cviﬁﬂgtr% 26 Se glsthg% lnz\jl/gn }6%

The compounds of this invention may be made by a variety of methods, including
standard chemistry. Any previously defined variable will continue to have the previously
defined meaning unless otherwise indicated. lllustrative general synthetic methods are
set out below and then specific compounds of the invention are prepared in the working

Examples.

Process a

Compounds of formula (1), wherein R¥, R", R, R' and R? are as defined above, may be
prepared from compounds of formula lI;
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30 WD 2004/ 103998 PCT/ EP2004/ 005494 Y Et O2C CO2Et Y /

EtOzC CO2Et Z NHA):; \ N 20 2 Cet z RR20 H (X
WO Xouhd3998Kl) B OO0 Y CO2H ::Co2Et [/ O (XIIIpCI/EPI0D4/005494

DX YCONH2 Z N 1-05 R20 (I X) Suitable conditions

for the reactions of Scheme 1 are: (A) heating

t oget her conpounds of fornmulae (X) and (VII1) in the

absence of solvent, at a suitable tenperature, such as

60 5 100C, for exanpl® at 80C, (B) heating conmpounds

of formul agXl) | sol vent, such as

di phenyl et her a Iezterrperature such as

200- 300C, for 250C;, (O hydrolysis of

conmpounds g (X11) with a suitable base, such

as aqueous sodi ym hydrOX| de, in a suitable @gl vent,

such as ethanol ,R8t a suitable 31 WO 2004/£ 998

PCT/ EP2004/ 005494 tenperature such as room

tenperature; (D) treatnent of conpounds of fornula

where RF) RM, tand |a2°sa:bta@bdiemnbalab@e@aéddm @Fl%@ﬁ?tsseugﬁlo%n atom, by
C ori ae

hl tin anmpl e thi,ony
treatffirat \ref't"gg% :%Egﬂeosgfe fﬁ"gld? KB g’@t}e&wﬁ a5} &, ag a5 defiried above.
N, N-di met hyl formani de, followed by treatnment with

ni un er suitable conditions, such as 880 ammoni a
Sunta}ée gm?ﬂong PreRTREFSS inglude stirring in a 'suitable solvent such as acetonitrile,

N,N-dimethylformamide or ethanol, at a suitable temperature, such as between room
temperature and the reflux temperature of the solvent, for example at 80°C, optionally in
the presence of a suitable base such as N,N-diisopropylethylamine, or in the presence of
an acid catalyst such as the salt of an amine base, such as pyridine hydrochloride.
Alternatively, process a) may be carried out under microwave irradiation, at a suitable
power such as 100-300W, for example at 150W, in a suitable solvent such as N-methyl-2-
pyrrolidinone or N,N-dimethylformamide, at a suitable temperature such as 60-200°C, for
example at 150°C.

Compounds of formula (ll), wherein R*, R', R*® and X are as defined above, may be
prepared from compounds of formula (IV);

O
R* CO,H
R" N
20 H
R (IV)
wherein R*, R", and R® are as defined above, by treatment with a suitable chiorinating

agent, such as thionyl chioride, in the presence of a suitable catalyst such as N,N-
dimethylformamide, followed by treatment with ammonia under suitable conditions, such
as 880 ammonia at room temperature.
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Preparati on of the conpounds of fornulae (Xl) and
(XI'l) wherein Y represents iodine and Z and R20 both
w0 epraeds hydrogen have been previously descrP@EEP1004/005494
I ndi an Journal of Chemistry, Section B: Organic
Chem stry Including Medi ci nal Chem stry, 2002, 41
B(3), 10 650-652. Preparation of the conpound of

formul a &élll) wherein Y represents, iodine and Z and
Compeupds Af faspriesdd). Wiadeiogdn s d¥eR paévaopdsiined above, may be
prepARSCH AR 88mbBundd(k bittula g\BP' . (1999), WD9932450 Al.

Conpounds of fornula (X) ‘are either known conpounds

(for exanple available from 15 comrercial suppliers

such as Aldrich) or may be prepared by conventiona

means. Co Brmul a (V), wherein R34

represents F R19 r&@Eesent s hydrogen or

Cl. 6al kyl i fled above and n = 0, nay be

prepared by tres conmpounds of fornula (XI1),

wherein Y aRE“R20Yar e BS defined above and Z

represents 20 hydgegen 'or Cl-6al kyl with a thiol of

formul a R3SH, wherein R3 is as defined abo¥)

according to the follow ng schene: O O

11111 ccO2Et RBSH N RI9 NHH Rae RO (XII) (V)
wherzih Rili Ribead &5here a®defirfedrahoveplayr bydrolyisis fwithanpuaitabtisbaske, such

; - oun I I .

as JoibOE Splilh, HIRBERCRTH el podertfsthr % dnfidlpf o sutavle
tempephtueerguch @shioers tempéenagre, at a suitabl e tenperature

such as 60-120C, for exanple at 110C, in the 32 WO

2004/ 103998 PCT/ EP2004/ 005494 presence of a suitable
Compatrdsy st forsulzh(\gs véepain IR R ead 8 sre asodefierd riore, may be

[ i ' 0 palladium (11), and a

pmpéﬁpﬁgﬁbgﬁﬂﬁ%&k@?ﬂzﬁﬁﬁhﬁgﬁ% phosphi ne 1ligand, for

exanpl e (oxydi -2, 1- phenyl ene) bi s(di phenyl phosphi ne),

and in the ppesence_of a suitable base such as

pot assi um tiertc butePdes_5@Rbounds of formul ae
R R2ZNH and R3S ei t her known conpounds (for
exanpl e avajl ah ome¢onmerci al suppliers such as

e ared by conventional neans. 10
Certain conpoundsgof fornmula R3SH may be prepared from
conpounds of formila (V1)

wherein R*, R", and R are as defined above, by heating in a suitable solvent, such as
diphenyl ether, at a suitable temperature such as 200-300°C, for example at 250°C.

The preparation of compounds of formulae (IV), (V), and (V1) wherein R* represents
MeSO,-, R" represents H and R® represents H have been previously described in patent
application WO 02/068394 A1 (Glaxo Group Limited).

Compounds of formula (VI), wherein R*, R, and R® are as defined above, may be

prepared from compounds of formula (VII), wherein R*, R", and R® are as defined
above, and the compound of formula (VII);
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R3SSR3. Suitable conditions include treatnment with a

sui tabl e reduci ng agent such as a phosphine, for
wex@apba9g ri phenyl phosphi ne, in the presence OPCHRPRO4/aD5494
. such as concentrated hydrochloric acid, in a suitable

sol vent such as a mxture of water and 1, 4- di oxane,

at a suitable tenperature such as between 20C and

co 5 of fornmula R3SO2CI. Suitable cgnditions

i ncl reatment with a suitable reduckng agent such

3 P for exanple triphenyl phosp®PEhe, in a
SU|taob@ vent such as 1, 4-di oxane, at a suitable
tenpef%ture such agvbetween 0C and 50C, for exanple

at 20C. 20 Conpounds of formula RLR2NH may be used i n(VIIh)
the free base form or in the formof a suitable

uch as drochl oride salt. V\here the fre
suitghl son it e ePag hen cambaiide o Sormus 0/Band (VI in a
su1tafb1§ é@vém)éu&ﬁa@ %ﬂ%bp& iAYhE @RY&He! NRIveRE 3 S suitable temperature,
sajt formis comercially

SUCha"f\‘Fa@q é@ﬂé fqrﬁéarf‘P'éét@Q& form may be prepared by
conventional 25 means. Conpounds of fornula R3SH may
contain am ne or acid groyps which are suitably

CO”‘BPEB@%QCP%EPrmEL@a%Dé@h%ﬁ'nsﬁl tﬁ%l &ngr Bt e %d@?raﬁppgb%may be

prepbRQ W@aﬁcﬁdﬁroﬂ&Wﬁﬂouh@%Y%rrrﬁﬁae(XIW?Mhéféiﬁw4' Rt Qﬁ‘d R® are as
art,see for instance T. W G eene and P.

definegaboest i ve G oups 30 in Organic Synthesi s (3rd Ed.,

J. Wley and ns, 1999). Addition or renoval of such
protecting gr pay~be acconplished at any suitable
stage in the synt § of compounds of formula (I).
33 WD 2004/ 103998 = (224/005494 Process c
Compounds of Tornula (1) y al so be prepared by a
process of intercong®rsion between 5 qgpppunds of
formula (1). For exanple, conpounds of formula (I)
where n = 2 may be prepared from conpounds of forrrul a
. i =0 ; t
sute) OGRS M .t 2 il COA) B B4 len an o
suitablectatalystl stiches pallddiumem aebary, inea suitabteusadvent such as acetlc acid.
' t

sutehe eHIFhZ el FPT0 By el B 2Ry sBRhough as wron i

dilutd ecre‘mlaald( b) a siisabee temperatomysuch apBsE’@d fr om conpounds
of 10 formula (1) where n = 0 by oxidation with a
sui tabl e oxi di sing agent, such as oxone or ceric

Comaowntsi af fiomiula (étl\é wheretnm&""’pre@meots I%arS(ﬁO}aulR%tdpeemts leydrogen

or CSAROERts 2HER 4 L9 BRirell AP /28 e bRt bR ompounc o

formulan®),athareinsRIe hfepresents hydrogen or Cyealkyl and R® is as defined above
and compounds of formula (XVI1) wherein R® is defined above and n = 0 or 2;

(Q),

5 ~SH

o (XV) (XV1)
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as 20-40C, for exanple at roomtenperature. 15
Al ternative processes of interconversion between
w@ooopoess of formula (1) may include, for exedPEPR2004/005494
oxi dati on, reduction, hydrolysis, alkylation,
deal kyl ati on, am de bond formation, protection,
deprotection, sul phonam de formation or substitution,
usi ng met hods for functional group i nterconversion
Suitakig foriditians where h sk inskide ltredtment of éhesampopiod pF Erewia V) with a
t HaH X
thlolfbﬁ]‘ %{r@gﬁv P% =8 @mguﬁ%f @?eofogr §Pltéﬂzei base such as potassium
carb@te r iBpR ég@ahl% spissqt:&g):h -gs ®ptordipitee b @ @Jlt@hleahempegat@r@psuch as

roon?‘l'ép@ér%twqedmﬁ%r% ﬁg' m&%dﬁ&g fn%%g%%gﬁ @%’cgrtﬁéyg&npound
of foamslaa@O@eMﬂmééle Sbdivum, saihpf al si@phinici acid pf tﬁ@rrpﬂaayﬁ&vadn =2), in a
su1tah%°§8hfe% 5& QQQIH&'\ HQS L{ltfa?renfghﬁgédt@ &%ﬁ"% %-100°C,

rese S an ary group
for enamelleyat 58%hpounds of fornul a (XVI 1); 34 WD 2004/103998
PCT/ EP2004/ 005494 (O, 1 2 Il RNR S CONH2 HO AR 9 N
0 R20 (XVI 1) wherein R19 represents hydrogen or
Alteraativedy, kepmpoands etiforrrala (RA)) winetern eepgesentsl 2 faye e pbepaged from

comrBUP A Bl Bl ERERMBNAT s ol g
agent,reuchrasspnoe, mfa sitaip tsabbet suchde amigiure of medtEgehand water, at a
suteBlS BBl o P RSP, FPTRRHIS O B, V) whore
reprasertsf1 may behospred érprrmnrmnnmausk pf fommulae(Xl\@rvdma ue‘eplfesents 0 by
. i |
oxndagfé}wbl\gﬁ sx!ﬂfé%% c)eﬁdg%ﬂg Qae %"hc‘%;e{g ? 18%¥m§m®4 ﬂat[ﬁt% m %rlgsence
of a(slu)taable()sc@drmxppnldi$uoh a‘sohyrmamd(émdal yel, \rmarsajmablalﬁolvent such as
LKY] o R20
et BRE SR, Y 4 SR Bl Yo 0 B0 room

tempefatbrer rula XVIiIl; (On 1 R2 11 R11-1 N S CONH2

Compounds of formula R'R°NH may contain amine or acid groups which are suitably
protected. Examples of suitable protecting groups and the means for their removal are
well known in the art, see for instance T. W. Greene and P. G. M. Wuts ‘Protective
Groups in Organic Synthesis’ (3mI Ed., J. Wiley and Sons, 1999). Addition or removal of
such protecting groups may be accomplished at any suitable stage in the synthesis of

compounds of formula (1).

Compounds of formula (I) wherein R* represents R®S(=O),-, n represents 0, R'"
represents hydrogen or Cqsalkyl, X represents chiorine and R% is as defined above may
alternatively be prepared from compounds of formula (1X), wherein X represents chlorine,
Y represents iodine, Z represents hydrogen or Cqsalkyl, and R® is as defined above, by
treatment with a trialkylstannane of formula R*SSnW,, wherein W represents a Cqsalkyl
group such as an n-butyl group. Suitable conditions include heating in the presence of a
suitable catalyst, such as a palladium catalyst, for example tetrakistriphenylphosphine
palladium (0), in a suitable solvent such as toluene, at a suitable temperature such as
between 80°C and 150°C, for example at 110°C.
28
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MO 4D 19 1 RN- R 20 (XVI | I) 15 wherein R19

represents hydrogen or Cl _6ai kyl, and Rl, R2, R20 and
wo2@neorss def i ned above, by hydrol ysis w th aPGUEPHbDI/&5494

base, such as aqueous sodi um hydroxide, in a suitable

sol vent, such as ethanol, at a suitable tenperature

such as 75C. ( Step (Il1)) 20 Conpounds of fornula

(XVI'11) wherein n = 2 nay be prepared from conpounds

of formula (XVIIl ) wherein n = 0, by treatnment with
Proéess t abl e oxi dising agent, such as oxone, in a

sui tabl e sol vent such as N, N-di net hyl formam de, at a

suitable te ature. su & [Leom erature, (Ste
CompBppds e GeR Ahou e B B 0ah Sooas e Eigtaate: and n
= 0, afayfattemalioely X¥lprdparedviemeiompblifdy sfifoeseaiid);hydr ogen or

Cl 6alkyl, R, R2 and R20 are as defined above, and

n=0, may be prepared from conpounds of fornula (I111)

wherein Z representBlhydrbgen or Cl_6al kyl by

treatment with a suitable thiol such as 5 nethyl

3- mer capt obeRzoat ¢ _or fret hyd¢q mer capt obenzoate (both

commercial ly awa 3 om Tdronto). Suitable

conditions for de heating in a suitable

sol vent such_z di#et hyl -3, 4,5, 6-tetrahydro-2(1

H) - pyri m di n0ne, at a suitable tenperature such as 60-

150C, for exanpl eR& 85C, in the presenc%”gf a

suitabl e catal yst, such as a copper catalyst, for

exanpl e copper (1) iodide, and in the presence of a

| Labke 0 SUC : SSi

whofh KE ROARE S b aHE e R BRARE 32 PSRN Buloogp. Groatit o
halogen fateixemplei grdarihef and ¥ xeprpsantd\hydrdget, lehlasiakj lorphdme deiodine, by

e 3 e st risd IS L3
vealERub o BLPCPRECKS o5 SHABE SRR, DB Sneron s
as definesl. abeoe, weftetinp|peovistethat atdeasbbnes bBYan( 12 fepeseni halbyen.

may be reversed so. that conpounds of 15 fornula (1)

may be prepared by step (IV) followed by step (I1)
Suitdhtd bawiitibnsyforsprepedd b)l includeohéating dn bysuithisle sbivint dBigh as toluene or

o REB o SRRNT e P TS b RS e

110°Gr, drufhesprbséndeudiesl sbiyabicCENRYSIRBUcans awtetlagium E4tAlyst, for example

tris(c{i@%{z;ells mé% gr}]ergg%%g@%glﬁ)r %%186%%5%%@@ ﬂ%ndm éucFF)lZ’as I:\;Z%hosphine
liganal| feerexamiplec{oxydie, pHremyia)dis@ipheoyipiospmenfankidn mhé Bresence of

2 sulgh Yoo 61 A SRR mor capt opr o onat 6

(comrercially available fromAl drich) as shown in the

sche bel.ow. 25 Steps. (1), to (I of Sch 2 use
AteBEieR cafeiolls (e ssehes IR steatio i apglale sovert such as 1.5
dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone or dimethoxyethane, at a suitable

temperature such as 60-150°C, for example at 85°C, optionally in the presence of a
suitable catalyst, such as a copper catalyst, for example copper (l) iodide, and in the
presence of a suitable base such as potassium phosphate or potassium carbonate and
optionally in the presence of a suitable ligand for example N,N-diethylsalicylamide.
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The order of the steps conprising this process may be
arranged in a nunber of different ways. For exanple
wo b40oxdes of steps nmay be changed so that conpOUBRER04605494
formula (1) may be prepared from conpounds of fornula
(111) by step (1V) followed by step (11) 30 fol | owed
by step (111) followed by step (I'). Alternatively the
order of steps may be cha So that conpounds of
Conpernds ef fPr“j‘U|ﬁ1£U|)b‘éher§H‘eBarF% RBy YserehZ @re/ps dsfinetabioysy may be

2p
prep%Fé%lpfrcgrg '8%4;)?%%%‘é§q%{‘?c¥t}l%&§<g \ﬁr}%r%@% 4%%2?1'2& rg%%tr@ Bs leehrl\éd above,

by tregimenfwith an amn@ofyfomaplgﬂ%ﬁ N \wyhereip R randdR /ar@@smgfm@ apove;
a EtO\ " /SHO( ZjNN Raa O v Rzo (I11) (XXI1)
Step (Il1l) a REEOSCONHa 0 ZN Rao (XXIIl) Step
(1) RL NCR2 RL ~Ra‘tep (1) O, OO\ / ONHO S
CONHZ R3~. SyCONHa O \N %dﬁg

=
z N

5 RY (IX)

suitable conditions include stirring in a suitable solvent such as acetonitrile, at a suitable
temperature, such as between room temperature and the reflux temperature of the
solvent, for example at 80°C, optionally in the presence of a base such a N,N-
10  diisopropylethylamine, or in the presence of an acid catalyst such as pyridine
hydrochloride. Alternatively, preparation of compounds of formula (I1l) from compounds
of formula (1X) may be carried out under microwave irradiation, at a suitable power such
as 100-300W, for example at 150W, in a suitable solvent such as N-methyl-2-
pyrrolidinone, at a suitable temperature such as 60-200°C for example at 150°C.

15
The compounds of formula (IX) may be prepared according to the following synthetic
scheme, Scheme 1, wherein R™, R®, Y and Z are as defined above:
SCHEME 1

20
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Rao (XXIV) (1) 5 wherein R3 is RRIR27NCQ(CH2) 2-. 37

WO 2004/ 103998 PCT/ EP2004/ 005494 Process e As a
w@aootitedhar exanpl e of a process of interconvePGI/BPR004/005494
conmpounds of fornmula (1), 5 wherein R34 represents
R3S(=O)r,- and R3 represents a piperidinyl group which
is substituted by a substituent selected from
Cl _6al kyl -, Cl1_6al kyl CO-, C3_7cycl oal kyl CO-,

eroaryl CO- (op 1y substituted by e or
kyl - grgups%gé\%:;%%fr , aryl Cg EE COEt

'&' Cl. 6al kyl SO#-, aryl SO2-—or=het er p
(ot| onHHby substituted one or rfore CLA
Clgdtal kyl CONH groups) an®Btherein R1, R2,
and n 10 are as defined above and R19 repreé(énts
hygyogen or Cl_6al kyl, vy alternatively be prepapgy
from conmpounds of formula (XIX); (0), 21l RNNR S
CONH2 HN Rls NV R2 (XIX) 15 wherein R1, R2, R20 and
n are as defined above and R19 represents hydrogen or
Cl.6alkyl, by treatnent with an el ectrophile, such| as
an acyl ating agent, such as an acid chloride, inB
sui tabl e solvent, such as 1, 4-di oxane, in the presence
of a suitable base, such as an am ne base, for
exanpl e t®iethylamine, at a suitable tenperature, sugh
yas room jlenpeggdtyre. Alternative el ectrophiles that

dl kyl chi or of or mates, al kyl
ﬂ fdes. Alternatively, conpounds of

1), mherﬂln R34 represents R3S(=0r, -
reprﬁéents a piperidinyl which is substituted by.a H
substit ﬁ% sel ected from Cl_6al kyl CO-,
C3_7cycloal kyl CO-, heteroaryl CO- (optionally (Xi)
substituted by one or nore Cl-4al kyl- groups), 25 or
aryl CO-, and wherein R1, R2, R20 and n are as defined
above ang R19 represents hydrogen or Cl_6al kyl, may

alternat|pely be prepared from conpounds of fornula

(XIX), b

X
Y CONH,

l AN
~
N
R
(1X)

Suitable conditions for the reactions of Scheme 1 are: (A) heating together compounds of
formulae (X) and (VIII) in the absence of solvent, at a suitable temperature, such as 60-
100°C, for example at 80°C; (B) heating compounds of formula (Xl) in a suitable solvent,
such as diphenyl ether, at a suitable temperature such as 200-300°C, for example at
250°C; (C) hydrolysis of compounds of formula (Xil) with a suitable base, such as
aqueous sodium hydroxide, in a suitable solvent, such as ethanol, at a suitable

31



coupling with a carboxylic acid, in a suitable
sol vent, such as N, N-di nethylformam de, in the
wpe@saeoes of a suitable am de coupling reagent PCHERI0EB05494

O (7-azabenzotriazol-1-yl) 38 WO 2004/ 103998

PCT/ EP2004/ 005494 N, N, N; N -t et ranet hyl ur oni um

hexaf | uor ophosphate, optionally in the presence of a

sui t abl e base, such as N, N-dii sopropyl et hyl am ne,
tempgipiUELSUCht asnigeriemperatyac i) dratmen el p@mp@umsmféom(l& @ﬁll} with
a su(tét)lé haldge n@fsufcﬁra@éj &Iérﬁ’a@% ayb& ﬁir%x%gleﬂ%ron%londe

n are as I ned above an represent
in thﬁ/@f@ﬁ@éﬁe il @18Ltstablﬁy@atalm‘atysw B8 Y A-ditnethyfarmaamideu fiellowed by
| )
treat?rfenﬁ CWlfH-‘ aﬁwrﬁm und@p su1t§ﬁlahR€ornéﬂ|8F%Ss% a§R§%a\“3‘?ndné]m% raet room
5 temF?ﬁa’fHEﬂH ned above and R19 represents hydrogen or
Cl. 6al kyl, by treatnent with a suitable reagent, such
as a strong acid, for exanple trifluoroacetic acid,

Prepgratignitheapprapeunds of éarmUéae (é(@cﬂﬂda@(llb whareirefpeprgsente iodine and

z an@s%@ RotH }e)p}esegr?gP@'Hg ove H"?#fglo ggdem%reﬁ'lﬂ tanTurnal of

are as resents
ChemS@Wo§éﬁt'Qb7r BCPerkﬂhemm Includmg Mexjcibal @vemuamedZGOQo#ﬂBB)

10  650- @WB%D? fﬂ{e”&ﬁn?ﬁm)of f&[ﬂﬁxg )allf'wﬁ r%ln ‘P¥%r5re§?aq%g§ dine and

e OXl SI ng agen
Z ansluRf almte represertnydsegsn bas maem diavisuilyl cﬂemcrrlaed e, PET mt. Appl.

rature such as room tenperature (Step
(199 *‘W??@%&S@ npounds of formula (XX) wherein Rl, R2,

and R20 are as defined above, R19 represents hydrogen

d = f rom
Cor G610 3805, Syl Foh 2 BLARES el 8, vt o
15 comraemmgumnbrmsd:haasovérim) or May bpesgaTed b gomepionad means.
Cl 6alkyl, by treatnent with 1, 1-di nethyl et hyl
4- mrer capt o- 1- pi peri di necar boxyl ate (prepared as

Comgewusi QfédrmuﬂaLQSﬁBﬂWe@@EﬁB (Siregerts WH(=D5, Kl tephdsents hydrogen

Q oce include heatin
or CéffH@abPe so dnet lgéi El% ¥e a%gl fet r?yer’Z‘X %ﬁ garegt 835 treatment of
compuintis koif éommexm)t whereiruYharaisREaré 383G efhed aewérph@ Zaltepresents

20 hydréaltc;l(-zpaf:nlr )¢ d?alwg\g{ﬂh @?o‘f of];)rnggg%gsgpglgheggitna is ass’éjegilnegl above,

according to the following scheme

O

Y CO,Et 34
R CO.Et
R’SH 2

=

20
20

(X V)

25  Suitable conditions for preparation of compounds of formula (V) from compounds of
formula (XI1) and a thiol of formula R®SH include heating in a suitable solvent such as
toluene, at a suitable temperature such as 60-120°C, for example at 110°C, in the
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WD 2004/ 103998 PCT/ EP2004/ 005494
tris(di benzylideneacetone) palladium (Il), and a
wa@eiookaidoes | i gand, such as a phosphi ne | i gand, PEDEP2004/005494

exanpl e (oxydi -2, 1- phenyl ene) bi s(di phenyl phosphi ne),

and in the presence of a suitable base such as

pot assi um tent-butoxide. 5 The order of the steps

conprising this process may be arranged in a nunber of
presgingef egferst sw@pe Fdalysix aswhe ashea opali@divpt satebrst migy lexample

G f (
tns(o?)l%%%%l?%gé% g ﬁ%l \))%H?glf)[ Ahd dé’gﬂﬂéé?ee Illg%mi ')1?1%(0 Fxs a 8hosph|ne
Iigarldyfcgtee(pmple) (okyﬂ|+201mgUerMer@ﬁmsfdlpbemylghospbms) réndain Ityg presence of

f }@Qg in R34 represents
as“i@%eﬁy&‘ﬁ I@Eér%lu?rééelé‘t)- s CL 6al kyl which is
substituted by - NR17R18 - NR16COR15, Cl. 6al koxy CONR25-
ComBhytct, gl Rl e FRNH 2RSS R vy o oxampe
availalle fioge coromeial Gapklidrs suaidasAlBriciRZE naaycbeR3@ paedrys@myentional
drogen nmay alternatively be prepared from conpounds
of formula (111), wherein Rl, R2, Y and R20 are 15 as
defi ned above and Z represents hydr ogen or C1. 6al kyl ,
Cert%\gdcoér‘nﬁcﬂh?% e({?%hg%rggén% trﬁé&; ﬁf} d“’egﬁ ed from compounds of formula
R’SSR} Ssitalze @dndmonehmcmde|tmatmg1tsmmemu(tad¢mm1cur@) agedtt apeh as a
orosghbet ek Vo8l TSI ot o 0f i 8Bfts 6Pk 268 Won
concPAfatEPrOdoCNI06 8did, BCHENEDLE fONErRbuchkas N REiRE o@wiatetf%ﬁd 1,4-

dioxaje’ agfosm% ek%‘éﬁ’pg&#tv?ecgﬁ?b% %e{y{een(? Ic;\' b HobbE {2 GxSnple at

40°C.  Alternatively certain compounds of formula R®SH may be prepared from

mea

compounds of formula R*SO,CI. Suitable conditions include treatment with a suitable
reducing agent such as a phosphine, for example triphenylphosphine, in a suitable
solvent such as 1,4-dioxane, at a suitable temperature such as between 0°C and 50°C,

for example at 20°C.

Compounds of formula R'R®NH may be used in the free base form, or in the form of a
suitable salt, such as a hydrochloride salt. Where the free base form is commercially
available, suitable salt forms may be prepared by conventional means. Similarly, where a
salt form is commercially available, the free base form may be prepared by conventional

means.

Compounds of formula R®SH may contain amine or acid groups which are suitably
protected. Examples of suitable protecting groups and the means for their removal are
well known in the art,see for instance T. W. Greene and P. G. M. Wuts ‘Protective Groups
in Organic Synthesis' (3™ Ed., J. Wiley and Sons, 1999). Addition or removal of such
protecting groups may be accomplished at any suitable stage in the synthesis of

compounds of formula (1).
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Step (I1l) R2ZRL Oo NO Step

H2N ---- I\ \ N2 H3C CH3 0 OO N
WORD02/10320 | Z N (XXVI 1) R2 Step (1) (XXVI)PCREPD0F05494

1~ NO R34 1N-12 RI9 N R2 5 (1) wherein R34

represents Cl_6al kyl SO2-, wherein the Cl_6al kyl group

is substituted by RI5CONR16-, Cl1. 6al koxyCONR25-,

Cl . 6al kyl SO2NR33- or R17R18N-. 41 WD 2004/ 103998

PCT/ EP2004/ 005494 Process f As a particul ar exanple

of a process of interconversion conpounds of formula
Proges$ ¢ "5 wherein R34 represents R3S(=0),- and R3

represents an aryl group substituted by a Cl1_
Compatndsxgf-forntda {¢ yrely @ddokioex prepered by a process of interconversion between

I C nd _

comfote bR AR U “ERL SR ol ofhornithe ([ Ao = may be
prep@iade‘mmycbmpmgdsmftfemwla iy e%ysreble npF 8parledy tieatient with a suitable

oxidiWﬂE&u&q ﬁfsongHE,ain(gos(Wtéblé Qolv&&t Quch %N—éiﬁ%thﬂo%a%nide or a

mixture of N,N-dimethylformamide and anisole, at a suitable temperature such as room

(1) z1 . R.R
0ZNHCOH\ \
(

temperature. Compounds of formula (I) where n = 1 may be prepared from compounds of
formula (1) where n = 0 by oxidation with a suitable oxidising agent, such as oxone or
ceric ammonium nitrate, in the presence of a suitable solid support such as hydrated
silica gel, in a suitable solvent such as methylene chloride, at a suitable temperature such
as 20-40°C, for example at room temperature.

Alternative processes of interconversion between compounds of formula (I) may include,
for example oxidation, reduction, hydrolysis, alkylation, dealkylation, amide bond
formation, protection, deprotection, sulphonamide formation or substitution, using
methods for functional group interconversion well known to those skilled in the art.

Process d

As a particular example of a process of interconversion, compounds of formula (1),
wherein R* represents R*S(=0),-, R® represents an aryl group substituted by -
CONR*R™®, R" represents hydrogen or C,salkyl, and wherein R!, R?, R®, R®, R and n
are as defined above, may aiternatively be prepared from corresponding compounds of
formula (1) in which R® represents an aryl group substituted by -COOH, namely
compounds of formula (XVII);
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10 R20 (XXI ) wherein Rl, R2, R20 and n are as defined
above and R19 represents hydrogen or Cl_6al kyl, by
w@ewplioags wi th a suitable al kyl ating agent i NPET/EP2004/005494

sui tabl e solvent, such as acetonitrile, in the

presence of a swtabl e base, such as potassium

carbonate, at a suitable tenperature, 15 such as 0 to
100C, for exanple the reflux tenperature of the

sol vent. AlternafQvely g npoqﬁds of formula (I)

wherein R34 reprgsents R3 (\J—O) n- and R3 represents an

aryl group substi ﬁehﬁgﬁy sal k -
y _ 6al koxy

C3_7cycl oa 3

R20 & are jas defined above, and R19
r epr egEPt s >Ayd S ~6al kyl , may be prepared
| a NXXI) by coupllng wth a
suitabl e pal cohol in &*suitable solvent such Vll)
tetrahydrofuran, at a suitable tenperature suc
roomtenperature in the presence of a suitable

e SRV B8 8950k T, o g Pl S0 UG v

by cqupdipam@d = promarg onpecondsryaimifie, rmnlsantalﬁlé(){bb/emﬂ;mmcm as N, N:

: t | e. oxidisi n 2gen
dlmeghsylfgyméﬁlﬁ@r ﬁetgé pygﬁ%ﬁ%eo? g%%g,gnqmléﬁ gﬂu%@ tt sucH as O-(7-
azabRinpbtdazrtl )N oV, Npiitelieamethylaraniln abkaflubeopbes@hate, epsicedlly in the

orese] a0 PRORH8 e JSARORPOY SIS 2 pulans ci

tempRRratuie? sucnals Rdéh enpeadude(Stepd))above, R19 represents
hydrogen or Cl-,,alkyl, and n = 0, nay be prepared
from conpounds of formula (I111) wherein Rl, R2, R20
and Y are as defined above, and wherein Z represents

Com SRR rlp BT Yol Blrodii i oo, and R, R

R* gnprregraraatiefiaed abalien taly et g58 BB3mAtompantis abloemula XVIII;
conditions for this process include heating in a
sui tabl e sol vent such as di nethyl formam de, at a
sui tabl e tenperat@),e sugh_as g0-150C, for exanple at
110C, in the presﬁnce of  a~gditabl e cat al yst, such as
a pal | adi um cat al

pot assi umlt ert - but oxi dgx fol |l owed by deprot ec(x\;bm)
with a suitable fluoride source such as

tetrabutyl ammonium fluoride in a suitable sol vent
suchg,as tetrahydrofuran at a suitable tenperature such

whergin R o seRreesse Redregen oriG sy, andiR, R ReHn ajpsas defined above,
by hﬁﬁé\?iflé Hith S stuha@e BLOE &¥eh FR %R0 R JoARAS Ay drBxide, T ARG aHE

erent wa Process g
solvent, such as ethanol, at a suitable temperature such as 75°C.( Step (I1))

Compounds of formula (XVIIl) wherein n = 2 may be prepared from compounds of
formula (XVIII ) wherein n = 0, by treatment with a suitable oxidising agent, such as
oxone, in a suitable solvent such as N,N-dimethylformamide, at a suitable temperature
such as room temperature. (Step (I11))
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20 Conpounds of forrmula (1) may al so be prepared by a

process of deprotection of protected derivatives of
w@eorvpoess of formula (1). Exanpl es of suitabl BCT/EP2004/005494

protecting groups and the neans for their renoval are

well known in the art, see for instance T. W G eene

and P. G M Wits "Protective Goups in Organic

Synthesis' (3rd Ed., J. Wley and Sons, 1999). 25 As

an exanple of this, conpounds of fornula (I)

Confp@0h@ ¥ BEn@a F?f(‘{/ﬂ'?r\pyhé?éln gft%gpé’y tsadydm%r%{ Q%IR?VRJO 2 and

, Prepared from conpounds
R” argiagalefjpes pbove, apg Gf@cﬂ?@dbe Brigoareddramn cambawdseof dgerowa (1)

whelge‘ﬂ'f %g%‘;gg%rﬁs ﬁ{yjdnrg%ér%rt o !tgft:tgé g I\ftﬁltho%éwtable fhiol such as
methw gﬁlﬁerﬁ@)tgmnzoatesqrrroﬂgylalcmarcaptgnbenz;@tegﬁmﬂpp@nmeraally available

fromt'fdr%tlé?gg%ﬂ%ﬂé Sorfiftiofls fcﬂ‘:%hly\@hc%z}{eﬁg g??l s ltable s;(olvenrt such as

005494  Process
1,3-@methyps 4Cteteghyior 2 Hynyrimidinone, aj@rmmahleéemperfawerau@ as 60-

150 o B o g A0 EREf o Al b g copper
catalyst, s fexamglestneper (|bmd|ldR1€!J1drle Hreeprenercenf dr suifeblediase such as

s BHnIRY, DBt R R PR i P v
hgang)(m\,@xamqlg N, N@he\m@eépyiaMe Bep &) and n are as
defi ned above and R19 represents hydrogen or

Cl 6al kyl, by alkylation wth a suitable alkylating
The axglenof the stepssigmpising thisipvasess meydle axganliedlin a number of different

wer TR0 b 0, PAER, s 3 001 o BBancs o
formgladh reay loe prep3GC, byfsiep @Y piophdweediby step r(rM)tfeHmmobbsttep (I

ely conpounds of forrmula (1) wherein R34
fouo‘lr%e&p%%%ht@' R3S(=O)n and R3 represents

Cl. 6al koxyethyl -, Rl, R2, R20 and n are as defi ned

Cl_6al k \
o U B U s DD SRR
reprmms 3@1 s SRY gaoup subahtet%isbyd@DN%Z&?ﬁkaw avhanein Rlsgrepresents
hydr&$eN o €Ny W%gldqgeﬂz Q20 ke %b k¥l 1 2 2S QERLdS! Shove, may

alternatively be prepared from compounds of formula (I1l) where Z represents hydrogen

or Cy.galkyl and a suitable thiol such as ethyl 3-mercaptopropionate (commercially
available from Aldrich) as shown in the scheme below:

Steps (1) to (IV) of Scheme 2 use conditions as described in process d above.

The order of the steps comprising this process may be arranged in a number of different
ways. For example the order of steps may be changed so that compounds of formula (1)
may be prepared from compounds of formula (Il) by step (V) followed by step (I1)
followed by step (ll1) followed by step (I).

Alternatively the order of steps may be changed so that compounds of formula () may be
prepared by step (IV) followed by step (II) followed by step (1) followed by step (ll1).
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20 wth a suitable alcohol in a suitable solvent such
as tetrahydrofuran, at a suitable tenperature such as
WO omailomeperature in the presence of a suitabl BCT/EP2004/005494
coupling agent such as di-tent butyl azodi carboxyl at e.
Compounds of fornmula (XXVI11) wherein R1, R2, and R20
are as defined above, R19 25 represents hydrogen or
Cl. 6al kyl, and n = 2 may be prepared from conpounds of
formula (XXVII1) wherein n = 0, by treatnment with a
Libabl e oxi di si ng agent, such as oxone, in a
SCh%ﬁFFZbIe sol vent such as N, N-di net hyl f ormam de, at a
suitabl e tenperature such as room tenperature. 44 WO
2004/ 103998 PCT/ EP2004/ 005494  Conpounds of for a
(XXV11 ) wherein R, R2 and R20 are as defi nednabove,
R19 [ regresents Qydy,ogen or Cl_gal kyl, and | 8_0,comy

preparsd fr fornpl a~ (I Mﬁé ei n
, B2, R20 and Y are~es def i ned ove N
r-pr@sents hydrogepg or Cl1 5 6al kyl, by freatjrent with

R ner capt oet hanol (available from Al drich).RSuitable
conditions for this process include heatugﬁlin a

st abl e sol vent such as N, N- di net hyl f or na ae, at a
suitabl e tenperature such as 60-150C, for exanple at
110C, in the presence of a suitable catal ystyusuch as
a pal | adium catal yst, for exanple

tris(di benzylideneacetone) palladium (Il)Y and a

sui tabl e Iigand, such as a phosphine Iigand, for

exanpl e (oxydi-2,1 10 R _R®
phenyl ene) bi s(di phenyl phosphi ne), and, j® the presence
of a suitable base such as pé&Passi e~ bt QxFoINE,
The order of the steps conprising this p B may be
arranged in a nunber of differen ways. it ocess

Compounds of fornula (1) wherein R34 reprg
hydrogen, R19 represents R3S(=0),-, 20 and Rl, R2,
R20 and n are as defined above, may be |prep&féd from
conpounds of formula (XXI X) wherein Y |represents
chlorine, bromne or iodine, in particul @ ®Wodine, n =
1 or 2, and R1, R2, R3 and R20 are as defined above,
by hydrogenation using a suitable hydrogenation
process such as palladiumon carbon in a guitable

sol vent @ugh#as ethanetp) 1 2 RNFREQON2  YI*N-

- ——————— ————e
0. .,° HO s o~ CONH,
35 CONH, |
R AN
, 0 =
_ VA N
z N R?

R20

(XXIV)
(M

wherein R® is R°R¥NCO(CH.),-.
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S 25 0 R0 (XXI X) Conmpounds of fornmula (XXl X) wherein
Y represents chlorine, bromne or iodine, in
wasgitedhar iodine, n =1 or 2, and Rl, R2, R3r@mEPRBO005494
are as defined above, may be 45 WD 2004/ 103998
PCT/ EP2004/ 005494 prepared from conpounds of formula
(XXI'X) wherein n=0 by treatnent with a suitable
oxi di sing agent such as oxone in a suitable solvent
such as N, N-di net hyl fornmam de of a m xture of
ProdesBltedi net hyl f or mam de and ani sole at a suitable
tenperature such as room tenperature. 5 Conpounds of
formula (XXI X) wherein Y represents chlorine, brom ne

As a@articdi#ir @Rample of BPrddess lof IntdroshveesionR conBBun&of&Bﬂnﬁ o,

defi e, and n=0 nay be pre d from
wherB e TeEsems FeS e anf I yORREHEY A eyl GAUP MOGS o
subsaﬁ;tebeﬁy @edb@hwneselé(cté@nbﬁsc{gtaﬂ(yl cb] LIkyInD-, b5 BFLIBEIKPCO-,

ne, and Z repre ent s hlori ne,
hete@a%gﬁe(@ 8’1%fy|385¥‘ﬁ%"e Ié?§ ﬁ@e.omqy @m*%'ﬁ Y riou o weRfKRREEO-
arylCo-, RémﬁNJcaongblkwsd)gaéﬂyrmazL Br aetéwahasbf— @)@har%my suﬁé’tﬁlhled by

as 3-di th t et rahydro-2
one or rai?fe CoarLa ?'bwfﬁé‘a@ TIPS et Whe %’ORIBESNCR Hand n
are e@@iﬂ’ﬁb@ aa@velé}wmﬁg PeprBSerfs BpRB§sh 6f Caakyl, hﬁﬂ?kaiteh%‘ﬁ@ely be

r} %ﬁ%ot assi mcar bonat e. 15 Process |
prep%rgptq uf "B‘luaaWbcess of interconversion,

conmpounds of fornula (1), wherein R34 represents
R3S(=Or, - and ereln R3 represents: 20 O and
wherein R, R2, 0, ar8._n % as defined above, and
R19 represents drogen ol C, 6a|ky| may be
prepared fr unds of foraBN XXVII) in schene
3, wherei apd RRO“ar e és def i ned above and
Z represents Cl 6ai kyl, by treatnent with
a suit it such as et hyl

4- bronmobutyrate in a SUIt bl e sol vent such as 1, 4-

di oxane at a suitabl &%t enperature such as 1%?§X)The
present invention also provides a conpound of fornul a
(1) or a pharmaceutically 30 acceptable salt thereof

for_qusge as an, active, therapeutic Mbstance in a
wherg GBS B RoHie e O ABOIRABH R AP CERTS BUrpaRT Glgraalkyl,
by trésimehewith atReinéprasEueh dRr=prdtylating ageit, Sk asth acid chloride, in
a suitable solvent, such as 1,4-dioxane, in the presence of a suitable base, such as an

amine base, for example triethylamine, at a suitable temperature, such as room
temperature. Alternative electrophiles that may be used for this process include
sulphony! chlorides, alkyl chloroformates, alkyl halides and acid anhydrides.

Alternatively, compounds of formula (1), wherein R* represents R*S(=0),- and R®
represents a piperidinyl which is substituted by a substituent selected from C,_salkylCO-,
Cs.rcycloalkylCO-, heteroarylCO- (optionally substituted by one or more Cy4alkyl- groups),
or arylCO-, and wherein R', R?, R® and n are as defined above and R represents
hydrogen or C,.salkyl, may alternatively be prepared from compounds of formula (XiX), by
coupling with a carboxylic acid, in a suitable solvent, such as N,N-dimethylformamide, in
the presence of a suitable amide coupling reagent, such as O-(7-azabenzotriazol-1-yl)-
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WO 2004/ 103998 PCT/ EP2004/ 005494 of the conditions
descri bed herein and/or for use as a phosphodi esterase

w0 nivithooes , for exanple for use as a phosphodPEFERIASES494
4 (PDE4) inhibitor. "Therapy" may include treatnent
and/ or prophylaxis. 5 Also provided is the use of a
conpound of formula (1) or a pharnaceutically

tabl salt the tur
N ARG R gty Bl AR erohfoselntel BRERTERY s Brestneper
suitabsle bbos rsUcraasI/l\onv diisappbplictylamine, atna smfabmmatperaturan@llcmras
al .l er in a mmmual such as a human. 10 Al so
roorali%rvp%gg,lr?s )hod of treatment and/or prophylaxis
of an inflammatory and/or allergic disease in a

Con&r%ﬂ;ﬁn“% gf ]g’f'%HGQ%j}Bt %Yger giztlgﬁr egﬁlﬁ{ghﬁlfc fin oJ'gbove and R"

reprebentappdroyembt ¢4 2lkyE otdyme praparat fofn ompunae whfbrelila (XX);
formula (1) as herein defined or a pharmaceutically
acceptabl e salt thereof. 15 Phosphodi esterase 4
inhibitors are belig@gd to be usgbul in the treatnent
and/ or prophylaxis Hdf a varTENy’of di seases,
espeC|aIIy |nflannat ry and/or allergic dlseases, in

manmiks o X8 GONfGt hma, chronic
dérmatitis, urticaria,
] or perennial), vasonotor

bron hys na,

aIIerlcothls s%a
rhinitis, sal poR ps, &l |l erji ¢ conjunctivitis,
vernal conjdinctivitis, ocgypational conjunctivit '(XX

i nfective conjunctiviti's, eosinophilic syndromnes,
eosi nophi | i ¢ granul oma, psoriasis, rheumatoid

arthritis,, chronic obstructive pul ponary di sease
wheaitBD) R, Rl 2l mgrecaw dsfined Bheyr#id Rs raprgsenifpbhgioaamor Crealkyl,

by tie8Rhdrf mﬁlh%ciﬂJltaHle%éé’éHt Vs%cﬁ Y 'atétl%n G fbr%xghﬁ%atﬁﬁuoroacetlc
reperfusion injury th ocar i um and brain

ac'dcﬁfr%w't@bbﬂ f@ﬁ@@tﬁt@rﬁeﬁlﬂﬁhl as @oméﬁ@@mwr@ (§teodK))- adul t

resplratory di stress syndrone, nultlple sclerosis or
| mpai rment (including Al zheimer's 25 di sea e).

Comm?ua%oft foeBelAe#K) Wheresy R p Fopi Rixiass as HefinasrabanerR ore;presents
hydraggﬁ oF C? ldigA, %e ik 56RAsFpb %réﬁ%?éoeﬁ@rﬁ'c%mﬁgpﬁ bfGormula (X

structive pul nonary di sease (COP I ng chro
whepgip R . ﬁyéreaﬁﬂentmwgéﬁaﬁle C&sﬁﬁmﬂaageﬂie&watasu Qfone, in a swtable

souvéﬁttsfa,&h55%{1/\/%)&@%%%@ 'tsrsgf[&olé nﬁbérétaré S

era t reat nent or
temparatpirs (Sdsp §1l))s of COPD i ncl udi ng chronic br onch| t is
and enphysema or asthma in a manmal (e.g. human). PDE4
inhibitors are thought to, be effective in the
Compouadsefforratla s¥Xhwherein. Ry, REcand\R'Aa anilgfined aboveR'® represents

hydrgggn or épeglﬂcyl %%éjn %2;3 P ]1@?56 ﬁ&grepé?éﬁiiﬁﬂ %oﬁbﬂ@h%f%ﬁﬁﬁé‘ M)
whe DR/, RISYGHAR AEFE00=iNed BhovE a2 regeserdmtydregen i Cadikyl,
by tr%?ﬁrgeg{t %tagcr}fid%:f)l%létﬁylgl-mér%gpé-i'—plpg\% H@car%&% ﬂ:gepared as

described in US5317025A) (Step (IV)).

Suitable conditions for this process include heating in a suitable solvent such as
dimethylformamide, at a suitable temperature such as 60-150°C, for example at 110°C, in

the presence of a suitable catalyst, such as a palladium catalyst, for example
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5(3), 309-319; Z. Huang et al., Current Qpinion in
Chem cal Biol ogy, 2001, 5, 432-438; and refs cited
W bh@nadiys COPD is often characterised by the PCEEPRIW0€005494
of airflow obstruction due to chronic bronchitis
and/ or enphysema (S.L. Wl da, Enmerging Drugs, 5 2000,
5(3), 309-319). For use in nedicine, the conpounds of
the present invention are usually adnmnistered as a
tris(diperRavh cetone) Raliagive ¢1), @nd al%ﬂ*?%'é ligpag sheh ?ﬁ\?éﬁ%’??}ﬂ”e
hgancI lP&re?(Bprf‘e @&Wlﬂﬁﬁhéﬁw&e‘sw(ﬁﬁﬁénﬁ@rﬂﬁﬁhmé) and in the presence of
har maceuti cal conposition  conprising a conpound of
a SUItﬁ'@J?r@ﬁﬁ%\SW’) a%?OtaS%Wﬁﬂ?fﬁ%@t"ﬂ@al |y acceptabl e salt
thereof and one or nore pharmaceutically acceptabl e
carriers and/or excipients. The pharmaceutica
The asdgrieb e teps eRPiENgG %rs mg@assm%@e airaRgaddn@ ramepes ef different
ways p?@lpé%j %%eocf)rdéﬁé‘f stdod rﬁ£ B@@h&%@@'sb'tﬁﬂ%o@%hd@@ﬁormula (1

rern. e conmpounds of (1) and/or
may tpﬂn@reﬁ&r@é lvisten (I¥biefowed bsbﬁeprﬂif) f@'@WQ&’ohﬁ ﬁ?@('é@aweql By step
(). exanpl e, by oral, parenteral (e.g. intravenous,
subcut aneous, or intranuscul ar), inhaled, nasal,
transdermal or rectal adm nistration, or as topical 20

Slmllérh/g%rﬂﬁéﬁrﬁis(o? fcgrmu@al (M e FOF r&ﬁé@nts R&KQONL BAY RS réﬂ?f@sents

rmaceut 1 cal 03|t op is Gg e erabl SU|tag;e

a Cq a@ikall whlgmsewbeﬁltuted(hy R’ |R1t AR R. @ud?&%ﬁﬁ@b'ﬁs -OF C1
6a|ky|satr$ %ﬁ&mwem RI, fﬂ*ah@dRﬁrRﬁaﬁ&' arRdhrRl & dethb@Bbo Y R
erably, the harnac%ytl . conposition is
repres&ﬂw Ayiregéoer Cnidyb@dR o Ra a’?ﬁ]lﬁl rPRIEREt yArogengnat o a
| 20
altern rHKF{J/% E i Oré?ﬁfg?m gﬁ]@%urédts:kgﬁérﬁrﬁn? gﬁ)“\/\mefélﬁ &t FQmY anc:?/ R® are
as deaet?,d)glmve@ﬂdd& gqueﬁm@rhydgzge@mrrﬁosalkyloand a\thlo such as tert-butyl-N-
)t l;
(2 me R TRRRIEH R E YIRASY) 413 RELPRE L EOPRIR, Schom (Schome
3). can be a solution, a syrup, a suspension or enul si on,
a tablet, a capsule or a lozenge. 30 Aliquid
fornulation wi Il generally consist of a suspension or
Stepss(®) tat(IV) 0f Stherhe 3aseonditionsy as geseriped BUIrpegss|eyabove.
acceptable salt in a suitable pharmaceutically
acceptable liquid carrier(s), for exanple an aqueous
sol vent such as water, ethanol or glycerine, or an
oil, 48 WD 2004/103998 PCT/ EP2004/ 005494 or a
non- aqueous sol vent, such as a surfactant, such as
pol yet hyl ene glycol. The fornulation may al so contain
a suspendi ng agent, preservative, flavouring and/or
col ouring agent. 5 A pharnaceutical conposition
suitable for oral admnistration being a tablet can
conpri se
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one or nore pharmaceutically acceptable carriers
and/ or excipients suitable for preparing tablet
w0 oooad3vs ons. Exanpl es of such carriers incl UPET/EP2004/005494
| act ose and cel lul ose. The tablet can also or instead
contain one or nore pharmaceutically acceptable
exci pients, for exanple binding agents, lubricants
such as nmagnesium stearate, and/or tablet 10
di sintegrants. A pharmaceutical conposition suitable
scHEMEGral admi nistration being a capsule can be
prepared usi ng encapsul ati on procedures. For exanpl e,
pell ets containing the active ingredient can be
prepared using a suitable pharmaceutically acceptable
carrier and then 15 filled into a hard gelatin
capsule. Alternatively, a dispersion, suspensiongrQr r
N

sol uti@n gan be prepared usingong‘jgitable
pharmaceytieal |y acceptable carY s r~ex8nple_an )
i on, G&us gum & ar’ oi i and t NH,
di s 51 , §ﬁ%pen5|on @r solutron then filkLledAn®©E a
~goft gel 86 oqgﬂsurg*izo The conpounds jof
bha (1) andlafﬁgﬁeopharnaceutical conmposition nmay
be admnistered by a controlled or sustai ned¢go®) ease
formul gfj on as described in WO 00/50011. A parentera
conmposition can conprise a solution or suspens|on of
the conpound or 25 pharnmaceutically accept abl gstpalt
in a sterile aqueous carrier or parenterally
acceptable oil. Alternatively, the solution clan be
| yophi li sed; the |yophilised parentera
phar maceuti cal conposition can be reconstituted with a
sui t abl e RSgl,R'ent j ust grior to admnistration. 30
for nasal 8 i nhal ed adninistrationgga—
pe.formul ated as aefosgls, sol utionsy”
drgﬁé, gel s or driycgowdgrs. 4AM0 7
PCT/ EP2004/ 005494 Hor of onposH i a
o and/ or adapted for inhaled adm ni st pk
i's pr&&gﬁred that the conmpound or salt of
isin‘a ﬂa ticle-size-reduced form and nore R
prefeeahl y; the size-reduced formis obtained or
obt ai nabl e{by m croni sati on. The preferabl@oﬁﬁrticle
size of the size-reduced (e.g. mcronised) conpound or
salt is defined by a D50 value of 5 about 0.5 to about
10 m cronsk(f@r exanple as neasured using |aser
diffraction). Aprosol fornulations, e.g. for inhaled
.S .t]{n [ can conprise a solution or fine
fTt hd"active substance in a
:: |y acceptabl e agueous or non- aqueous
sol vent . .Aerosol formulations can be presented in
single or nultidose quantities 10 in sterile formin a
seal ed c6htainer, which can take the formof a
cartridge or refill for use

H,N

wherein R* represents C16alkylSO2-, wherein the C,ealkyl group is substituted by
R'°CONR"-, C, salkoxyCONR®-, C1.salkylSO,NR*- or R7R"N-,
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with an atom sing device or inhaler. Alternatively the
seal ed container may be a unitary dispensing device
wGeomh/1e39% si ngl e dose nasal inhal er or an aer BPERDEP2004/005494
di spenser fitted with a netering valve (netered dose
i nhal er) which is intended for disposal once the
contents of the container have been exhausted. 15
Where the dosage form conpri ses an aerosol dispenser,
it preferably contains a suitable propellant under
ressure such as conpressed air, carbon dioxide or an
P"°°%r5g§ni ¢ propellant such as a chlorofl uorocarbon (CFC
or hydrofluorocarbon (HFC). Suitable CFC propellants

| ude di chl fl
As alt gzgr@gtplgrr g%graglggo %h%rﬁgésgsnng} fge%bnversmn compounds of formula (),

wherélh Gt @é&é@érﬂaﬁss@am@tMR3 r@msaﬂﬂ an HFﬂqnwrpeWsélmt@,d by a Ci.

i ncl ude 2,3,.3, Qr op ng1
ko) Cyryopakpit o sateEn Crrek P oa 8PP aRLaRe Fopnd n are as
defin€@BbaVe Gindt RR@epragerito Mytigen qnlmpalaylomag@tematlvely be prepared
Cptlonally i n icular for dry powder inhal able
from gempewIds; Lﬁfgﬁé}naceutlcal 25 conposition for
i nhal ed adn1n|strat|on can be incorporated into a
plurality of seg|ed dose containers (e.g. containing
the dry powder np03|thn,/mDunted longitudinally in
a strip or ribhpn inside sui tabl e i nhal ati on
devi ce. The container _is ruptub@mﬁﬁ or peel - openabl e
on demand S e of oxg” the’dry powder
conpositi an be istefed by inhalation via the
devi ce GRS tihie” DS US M devi ce, marketed by
G axoSm thKl i ne. 30 The DP%KUS TM inhal ation device is
for exanple describedR¥n GB 2242134 A, and i@Xlyuch a
devi ce at | east one contai ner for the pharnmaceutica
conmposition in powder form (the container or

wherERNRIRRERS D& S |d(eﬁh§d Rfode é’ﬁdJRa" rebbeseiits g atagdn & €8 salkyl,
cont di hers — nounted | ongi tudi nal | s\é}@lnastr

by ccpummgawwtmassu@foim@laylamwmtt i shitpler ol Y?@&%%WS aggiqptyile, in
the p?r%&%(&é Qz%%%%ltﬁﬁg /b%’@ QQéA QQ%@%SIU?@@&%&%’(& Cht%ﬂﬁutébl@ttbmberature

€Vi C€ conpri ses: nmeans of def |n|nq an openi ng
suchstsall 10t1D0PGr for examplaithe f@ﬁh’f mparatyre ofdhe aPMeMts; a neans

for peeling the nenbers apart at the opening station

to open the container; and an outlgf, communi C§l$' 2)3
Altermativelyt Frempoendsd qfomrauhaen(l) Wh?fletﬁhg% ViRPeReRs  Re n and R

repr?s@ﬂ% ﬁé&?@ﬂg%ﬂ&gﬁ%d B Q'RQ)%} tC&'&yélé‘allE&éW@f cf. ﬁ?ﬂbalkyl(&

cont ai ner., phargaceut i ¢
6alkaxw¥rgnsmn iIRINR? &R landdjs@rgea&ﬂﬁflnefi @HbOYﬁ,a‘lndd? BRRresrUs Aydrogen or

C G@gm “'jgég‘rg,%g @pﬁf @Ma«dg%g%&hma (mwcsapmg vﬁ@loé)swtable

onpound
alcohdidn faosuitable idl\)eanU@ pﬁﬁtm@@mrgm aptya g_@lé‘é@‘lﬁ W@rgtarq such as

roor hﬁ%%n%f%ga}tur alye Uth@t SI%S%’?C[elgbft eslifBR %ﬁﬁng%QBntd%ﬁageas di-tert

asal mnistration préferably
butyeodiaamsexylate.

Compounds of formula (XXI) wherein n = 2 may be prepared from compounds of formula
(XX1) wherein n = 0, by treatment with a suitable oxidising agent, such as oxone, in a
suitable solvent such as N,N-dimethylformamide, at a suitable temperature such as room

temperature.
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fromO0.001 to 50 ng, nore preferably 0.01 to 5 ng, of
a conpound of the formula (1) or a pharnaceutically
w@emepors e salt thereof, calcul ated as the freer/BRP=e4/005494
The pharnmaceutical ly acceptabl e conpounds, or salts of
the invention can be 15 admnistered in a daily dose
(for an adult patient) of, for exanple, an oral or
parenteral dose of 0.01 ng to 3000 ny per day or 0.5
to 1000 ng per day, or a nasal or inhaled dose of
t 1 0d2t r . 19
conelierd DAL PE) Vherdh %0 4ng 27 B8 of Merrfy 4. R
repregamésitsipgensen €1 salfgl and n =c&lncay ke prepaedt flem tompolraisenf formula
C : a i cal
O R ey aa Y oo it A RO AP GRAEHES represeng hycrogen
or Gsaltyh noy drasitmernti edthwiilierbhetylidimetinsibibey}benzenethiol (prepared

acco&@ﬁ%qg%ﬁ hé@édZyAggL;Sé?a’tb@%%cﬁ{io _sﬁfor tl%ﬁ?pﬁ%e%g H‘ﬁclupcge heating in a

noreceptor a an antl I'st'a

suitaier solvgnt sbich as digraiiylfoemanide at & afitadheesmpeyatagesuch as 60-150°C,
j iNgoA ; j ichol inerai c, agent ,or. an

or A0 YR o) BRI Bl oo

for exgniphee trisfdieenzyligenehcaiome)ondlldeism {Ih, and wr siibleabgeat suéh as a

I pat.on. C i Si nd \pf  .for a (1) . .or a,
phosE T RERKY for oS (e T ARBRYE S Rt feierpnd in the
presemgeeoba Felitable Hmsaprioh i ssapdtyssaah i ted-batsides folbbaed by deprotection
with %i’%{ﬁgéﬁ%gg@r@% sgﬁ{cg Whes gétgébggfgﬁﬁr"n%tgi}{maﬁuo%te'in a suitable solvent
suchaast tetraimfdrefirrestt airaysuitgiela teroperatune such as sloat enheratae. 30

anticholinergic agent or an antiinfective agent (e.qg.
antibiotics or antivirals). Exanples of (32
The adiee nbtrecdppocormgimesthis procéasdaay ak mptaaged in( £ ngmbasof different
Waygéacemate or a single enantioner such as the
-enantionmer), sal butanol, fornoterol, sal mefanol,
fenoterol or 51 WD 2004/103998 PCT/ EP2004/ 005494
terbutaline and salts thereof, for exanple the
xi naf oate salt of salneterol, the sulphate salt or
Prockseg base of sal butanol or the fumarate salt of
fornmoterol. Long-acting (3z adrenoreceptor agonists
are preferred, especially those having a therapeutic

Compéddrestof dorerulan(l) Rdy BIRY beppédREd bﬁ acfa{ao@%s %ab@&b%&:gén 8f protected
I Stam nes I NCl U

i t | . 5 EX I f ti-
corn RN o RSP RBRGR 4 e 3 h Brotsint roups and tre
mear@or thenf leAfovatl eieywait itioRinds théeHUSKS for iHtAREONEY. Greene and P.
G Mp{LI\?LFI %natte,an budesoni de. 10 Ex?rw es of
- Mahti't RoPeRRESTOURY HpdieRnls SuRfhesisntdy b, dialidey and Sons, 1999).
conmbination with a conpound of forrmula (I) or a
har maceuti.cally acceptable salt thereof are described
As ai} Framgls @gﬁhﬁ Pomposipisidoneyind) sevaingPrimaRs or secondary amine
grou@ 00/ B&9gRParedl framdcdipa M/ S5R3kdIa A) wiebs BRI group is
antichol 1 nergi c agents include nmuscarinic M
proteg{%pagsblﬁzn ek Saibgmate group, for example as a fert-butyl carbamate, by

deprotecting under appropriate conditions, such as treating with a strong acid, for

example trifluoroacetic acid.
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I pratropi um brom de, oxitropium brom de or tiotropium
brom de. 15 Ot her suitable conbinations include, for

we2@aphm9s conbi nati ons conprising a conmpound PET/EP2004/005494
formula (1) or a pharmaceutically acceptable salt

thereof together with other anti- inflanmatory agents
such as an anti-inflammatory corticosteroid; or a
non-steroidal anti- inflammatory drug (NSAI D) such as

Procgss Bukot ri ene ant agoni st (e.g. nontelukast), an iNOCS
20 inhibitor, a tryptase inhibitor, an elastase
inhibitor, a beta-2 integrin antagonist, an adenosine
As eapartiggeniexemple ehenplocess aﬁurzigr@ﬁn\sqrmgu,cﬁora@owc@c%formula 0,
t (2% J ¥ O pAMK2 20
Whergﬂ“??g%%%?@g Ragg%) érﬁboﬁ gﬁﬂant I% Qké)(géthgp R2MR? R® and n
are asnéefined sabove Aand R\i’osenrefﬁenta hysirogen o Qﬁ eallgthimayf e peapared from
ltabl e i NCS inhibitors (inducible
com&%ﬁ??%ﬁfgirﬁglg((&%/? ase inhibitors) incluse those
di scl osed in V\D 93/ 13055, WO 98/ 30537, 25 WD 02/50021,
WO 95/ 34534 WO 99/62875. Suitable CCR3 inhibitors
i ncl ude t hos "dl sclfsed -Rn WO 02/ 26722. The
conbi nati ons Heferred t'o above may conveniently be
present ed _f or sus n the fodomq‘z a pharmaceuti cal
conpasdti on“and r maceuti cal conposition
conprising a natijon as defined above together
with one or m®er pgeutically acceptable carriers
and/ or exci pients 8 present a further aspect of the
4/ 103998 PCT/ EP2004/ 005494 x\ifne

i nvention. 52 WO 2B
i ndi vi dual conpounds of such conbi nati ons nay be

adm ni stered either sequentially or sinmultaneously in
separate or in conbined pharmaceutical conpositions.

publ i gations, including but not, limted to patents
wherglﬁud? pgt e'ﬁt aggm @rgaﬁsl cgaﬁlged g%@@oaqant KeRresents hydrogen or Cyealkyl,

by aﬂ?%‘ﬁbiﬁ 1\Gif IPRuRdIRe NBKRAtRG BEHP A & aditibfe réifl\%rn@n&%ha%s N,N-
each indjvidual publication were specifically and

dlmeiharli@ma@maw P thedpresense ¢fo2 IsEitakie dager af%awoﬁwbhw@@ at a

suitabI8t&rhPerdfurs NQUARs of td1I0IC S8t extphigid at rHBe éAdePMreaS PECT S
of the invention will now be described by reference to

the followng 10 Biological Test Methods and

AlterfatRER! @ém{)gtﬁ}ﬁm%e oa@%hlgs(l?rﬁné?‘&heh?“ répresdriat R‘@ end and R
are not be construeg as a limtation of the sgope

repregents Her-splkexyayly, R/eﬁt |%n and g godefined3gpge, and R™ represents
hydrd:> / #@%Q&&Még%é Sorggbé?b@%ﬁﬁ&orﬂ_ﬁoﬂndw W&ﬁﬁ)l&? @5&/1”) whereln R',

Primary Assay Me
% and n are as defined above and R represents hydrogen or C1 salkyl by coupling

with a suitable alcohol in a suitable solvent such as tetrahydrofuran, at a suitable
temperature such as room temperature in the presence of a suitable coupling agent such
as di-tert butylazodicarboxylate.

Compounds of formula (XXVIII) wherein R', R? and R® are as defined above, R'
represents hydrogen or C,.galkyl, and n = 2 may be prepared from compounds of formula
(XXVIII) wherein n = 0, by treatment with a suitable oxidising agent, such as oxone, in a
suitable solvent such as N,N-dimethylformamide, at a suitable temperature such as room
temperature.

44



10

15

20

25

The activity of the conpounds can be neasured as

descri bed bel ow. Preferred conpounds of the invention
w@e@4gedoegt i ve PDE4 inhibitors, i.e. they inhi PCT/EPDEI005494

(e.g. PDE4B and/or PDE4D) nore strongly than they

inhibit other PDE's such as PDE3 and/or PDE5. 10 1.

PDE enzynme sources and literature references. Human

reconbi nant PDE4B, in particular the 2B splice variant

t hereof (HSPDE4B2B), is di scl osed in WD 94/20079 and

Co loﬁﬁ’dé 1o %Muﬂﬁk%&ﬂ@ \%/Her%fnh ﬁz ;a?\dl Ew glrg a%ocjjéfmﬁangbove, R™
ensitive I ¢ _phosphodi esterase from human
repregeatshydeogsni Qm}maﬂﬂyleanm ® 550, onayofe repaNAonh coupeuridsalf formula

(1 \gypg{eﬂpg u[Ri%{” %Hd OYf Rf&egg ?‘gh%%n{abol?/rége‘n%' 2 ri@'ggeﬁt’i%%&%gen or Cy.

salkyb40treatment With 2emensppteethianolHesamiable flomfAIWDh) 9 HuRa61E Tonditions
. PDE4B .|

o A GRS B B, 58, A e Bpmmice o

suitabler tannpdraiares sueh as @B250°€, dor akdreplei atdiCoim lye presence of a

g n 120 U .58, Bl GRS

palladisen {11, afbalsaitatds ligargl, slictPBE4R resplyine lighhdydor example (oxydi-2,1-

[ : P s discl ed I

pherb B8 EL OFRn oS hER I I e ' Befio & EomTRgle. hSprasveh =
potassilimperatbutoridsi ti ve cyclic AMP phoshodi est erase (PDE

VD", Cene, 1994, 138, 253-256. 25 Human reconbi nant

PDE5 is disclosed in K. Loughney et al., "lIsolation
The anigr o ther siefsecars@tsirgnthif proBbdadsmay be dirmagg&Dibnuabausfedifferent
WaycGIVP bi ndi ng, CGIVP specific 3,5 -cyclic nucleotide

phosphodl esterase", Cene, 1998, 216, 139-147. 30 PDE3

was purified from bovi ne aorta. Its presence in the

tissue was reported by H Coste and P. Gondin in

"Characterisation of a novel potent and specific
Procdeskiibi tor of type V phosphodi esterase”, Bi ochem

Phar macol ., 1995, 50, 1577-1585. 54 WD 2004/103998

PCT/ EP2004/ 005494 PDE6 was purified from bovine

Compﬁlﬁnd$80f fotrﬁular(gsmméml R*trBpesbits SyAroen, REPRIIARNRYR’S(=0),,
rre i "Activation and

and sgl u'gél Mz o'?l 36? elsh efingd; 3nQve ¢ Bas- g, ergrered from compounds of
formmquplquhmélﬁl\@lﬁeﬁpréaénté ERIbaTE, BFEMiRe oY fdine, iEb4rticular iodine, n =

1 or |Pca)$$ ?{n C%t'll% gq;pzﬁgsq%pﬁﬂabom\hy hydrogelnatlon using a suitable

hydr@@h&pdi\ﬁﬂﬂo@@éseem%ﬁ%s pah&dib®ds da'ﬂbcﬁﬂlﬁ)ér@]ltagl}é sofrehPSlith as, ethanol.
238, 3-12; and/or D. Srivastava et al. in "Effects of
magnesi um on cyclic GW hydrolysis by the bovi ne
retinal rod cyclic GIVPR@osggaodl esterase", Bi ochem
J., 1995,

Y - CONH,
R | _
~ : \
< O)n R* (XXIX)

Compounds of formula (XXIX) wherein Y represents chlorine, bromine or iodine, in
particular iodine, n = 1 or 2, and R, R%, R® and R® are as defined above, may be

45



10

15

20

25

30

308, 653-658. 2. Inhibition of PDE3, PDE4B, PDE4D,

PDE5 or PDE6 Activity: Radioactive 10 Scintillation
woe@ileony Assay (SPA) The ability of conpoundBCT/BP2004/005494

inhibit catalytic activity at PDE4B or 4D (human

reconbi nant), PDE3 (from bovi ne aorta), PDE5 (human

reconbi nant) or PDE 6 (from bovine retina) was

determined by Scintillation Proximty Assay (SPA) in
prepggediEPM e@npeLnds Taf SormutamtSXg svherpinet=r bib irpatassrd with a suitable

C A
oxnd%mgl 2de? g?%hd%/t@%r? m%os&tagﬂet ééoq’véerﬁ aﬁd{ kd Mﬁﬂﬁﬂﬁhzlﬁ%gmlde of a
mIXfIJ@OQﬂ é[tl%dlrmeibxdf@rmws@esarm) anisel aPlHESletabgﬁmemperﬁOlreI\ASuch as room
buffer pH 7.5, 8.3mM MyCl 2, 1.7nmM EGTA, 0.05%

tevav%ﬁgé_Eow ne serumal bumn for 10-30 m nutes. The

enzynme concentration was adJ usted so that no nore than

Con@gmdg‘wr r’X@b i%(%)gh §e'§egb R rﬁ%ptrgﬁ% g Iuc% o?@g{ I%gq%t%ﬂ%gé)r iodine, in
partichler iPDES, REIE4R® andi Rﬁﬁélﬁs&ﬁmy@ ab&ve, and nkD mh@/rmspraﬁared from

comgour%é &fﬁ%@ééﬂﬂ%%‘%nenﬁ %QA'TE] %ﬁ%:qn%gga C(Etaagove \?represents

chlofig, | IrodEna/Aoo doditeh adspeniallyBiodsid, eand Burdpresghtsmsiilorise, Hit8mine or

S d l,. d - M
o 5 B ) o A SR e 20 8 e
suchBeh duddiesthg-334,5 5-tettgtoldre-2 pi)iyhiatidindrdme s kasuitable temperature

oot TSP g AR, e AR US i oo

potafiamesrimngte.cont ai ni ng 25 approx. 100l vol une of assay
m xture were mxed on an orbital shaker for 5 m nutes
and incubated at anbient tenperature for 1 hour.
Phosphodi est erase SPA beads (Amersham Pharnmaci a
Proc? otech, code RPNQ 0150) suspended in buffer were
dd (-1 nmg per well) to termnate the assay. Plates
were seal ed and shaken and allowed to stand at anbi ent
As ten‘g %turef?:) mnutes _to 1 hour to allow the
HEFLCURS LeMPl& 0 éoeff?&e?sa&f dAiefGopersion coaReYndga sl formula (1),
whergkaRtirestessito 8° a—WN- AC WhBHditJR® 15h0sdvtgr obet a
scintillation counter. For inhibition curves, 10
concentrations (e.g. 1.5nM - 30M of each conpound
wer eQ assayed; nore potent conpounds were assayed over
| ower| concentrati on ranges (assay concentrations were
gen etween 30pM and 50f M. Curves were anal ysed
usi\ng s 04/ 103998 PCT/ EP2004/ 005494
Act -+t yBase and XLfit (I D Business Solutions Limted,
2 Ccean Court, Surrey Research Park, @Guildford,
Surrey GU2 7B, United Kingdom. Results were

and ww@{emsrséckzaa-’-"pbﬁéﬁ ar&/as U@ﬁne&ad&vbeérﬁtﬂh“gvr@bbéseﬁtg q’]ydrogen or C.
cti Vlt of Be compounds can be neasur ed

w2l G1ay it HgParer G bSEBREPSI ETuia PO ID FPgohesiasg. wherein R, K-

and R® are as deflned above and Z represents hydrogen or Cyealkyl, by treatment with a
suitable alkylating agent such as ethyl 4-bromobutyrate in a suitable solvent such as 1,4-
dioxane at a suitable temperature such as 120°C.

The present invention also provides a compound of formula (I) or a pharmaceutically

acceptable salt thereof for use as an active therapeutic substance in a mammal such as a

human. The compound or salt can be for use in the treatment and/or prophylaxis of any
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3. Inhibition of PDE4B or PDE4AD Activity: Fluorescence
Pol ari sation (FP) Assay The ability of conpounds to
WO nivithoro9gat al ytic activity at PDE4AB (human  PCT/EP2004/005494

reconbi nant) and 10 PDE4D (human reconbi nant) was
determ ned by | MAP Fl uorescence Pol arisation (FP)
assay (Mol ecul ar Devices code: R8062) in 384-well
format. Test conpounds (small volune, e.g. 0.5 1, of

of thegtanditions idesoivied) hareineansiari fac ubaitae e fhosptisidiesterase inhibitor, for

r, I b GOt » .
crarHE] B8 el el) (PR BREHGE PR gy o
treatmMentandzpr mgpfﬁ)é@XIq;H 7.2, 10rr1\/| I\/gCI 2, 0-1% (w v) bovine
serum al bum n. 0.05% 15 NaN3 for 10-30 m nutes. The

enzyne _I evel was set so that reaction was |inear
Also tpevidgshisuihe ush eof ianenmyeauind rof fﬂnudﬂ @3 oeiarphadmacaitioally acceptable

s e S ey PRAB P SRR, PRABE R S BLRRH r e
treatmn’eanﬁi/me@r@hylmlsoofoam aiflashmdﬁelry dgd/orl Bller@ié diszasads amthmmal
such'd%cep at anbi ent tenperature for 40 m nutes. | VAP

bi'ndi'ng reagent (Ml ecul ar Devices code: R7207) was
added (601 of a 1 in 400 dilution in binding buffer

Also %{r%\%igcgd \lﬁ.e%e'%éﬁ% Sfuff‘e?aefﬁébtogéd/ rto pFo%n,giaéﬁt %@é@ﬁ}%ﬁ%{%w and/or

allerdior digedseurin  Fhenamalat(e.g. diunpar)alil eteedo tlpmepfendrhmhl aomprises

Li_ahi S [ I TM ader
sombl o3 1 FATHESE (43, M) L3 HBL MRl 5588 Shoun o <
commauny e fordulacraseimreiatdelined ¢10a pindvinacdidallp bcaptable salt thereof.
conmpound were assayed; nore potent conpounds were

assayed over | ower concentration ranges (assay
Phospbodiesteraaei dnimhibiipes agerietiedddy tddienasefuBlpMhen trestdddd . and/or

proplgfe B4 Vafle Gt & et iR Lty BTG ARy Sllloocibdges. in
mampiaB5uchadgirsmanhs forexginyee d8Bima,i anhbride bashchitisieerfidiy$8ma, atopic
dermgls, ez, et il 3?’?#‘%?@@5?3%??@"3%%9%%rﬁ%gis, nasal
polyprse giflergki omjalmﬂvyisj seobl tejurtiatisitis, ocaupativrits ,cohjuachhtish hfective
iy nE\ll.p it orl1n S asur edo usO ng. SPA apd_ FP assays h toid
coni pdiif, e ST, fod Boficct e, ptiapig meumato
arthritig,i ?Tomlorobté’ﬂa&éto ngdmdnf &wngjghwmpnwc?@mgoaw%c bg};ghgis and
coefficien . or or ), Vi
empiRYSKEEL SeRIC ahoc% lseiRive SOl roa%sm%ear%[)gg%n injury of the
myodé@' (JIEP&QDMréJBSéBémct Hlermehidhdphting, esddieéc BRbEW, | Rilti ieBpiratory

W|thth |IIat|on Proximt
disrdsRo SIS Es (BT, SRATPYS (9 MeRATy ceaaeRh lhgluding, Hlseimers
dised¥b).ecul ar Devi ces UK & Europe User Meeting, 2nd

Cct ober 2003, Down Hall, Harlow, Essex, United
Ki ngdom). 5 Exanpl es of conpounds of the invention

In th&ﬁé&t’iﬂe@@gn@/@%%phﬂgkl?' the ﬁm%nﬁﬁét@yyéddﬁor%ﬂécggd 3|¥ &k is f)nﬁerably

human reconbi nant) enz ues
Chrortl%eol?séwgtévea pulmenary  digiegs@ gl ?Dbamdudlbgalch@@lof dirorahitis and

empiisefnBCadik AP HESiMdiEFARnARY pEhRRId BNLRIGRHinRS T ¥ hdmal (e.g.
human). More preferably, the treatment and/or prophylaxis is of COPD including chronic
bronchitis and emphysema or asthma in a mammal (e.g. human). PDE4 inhibitors are
thought to be effective in the treatment of asthma (e.g. see M.A.Giembycz, Drugs, Feb.
2000, 59(2), 193-212; Z. Huang et al., Current Opinion in Chemical Bjology, 2001, 5,
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is as follows: Exanple PDE4B PDE5 No. nean nean |C50
PICS0 27 8.4 4.8 70 7.3 5.0 92 7.7 <4.5 125 6.6 5.5
WQe®4103988 5. 2 307 10.5 <4.6 309 10.1 <4.9 3HCI/BP204/005494

<4.5 369 9.5 5.1 380 11.4 <7.0 399 >1 1.6 5.6 400

11.0 <5.0 408 11.4 4.9 446 11.3 <4.5 457 11.0 <5.5

502 8.9 <5 546 10.7 4.7 10 4. Enesis: Many known

PDE4 i nhi bitors cause enesis and/ or nausea_to greater
432-438; |=me gefs citd éerein) drd GOPERE. & sepiFalngVeldagEmergmg Pegs: 2000,

ini.on Jjn, Chem.cal -Bi .. 20 ; 5 , e -438:
5(3), GBbacPard 5oL 5 SE R Phiop dF Snthiod ol 208685, daz-4se;
and t&gr@lieﬁ)theﬂé{]he)r ef@OBD ist often| chatactaregr oY dhanpresenge Abairflow

essential that. PDE4. i nhi, bi n t i
obstygiparieot ¢aaie oty I L sERENe duPle, Frerging Drugs
200085@g-3ebixey.s. Enetic side-effects can for exanple be

nmeasured by the enetogenic potential of the conpound

when admi nistered to 57 WD 2004/103998

For BETH FRARAE! BHebdidpoungs loftrs présent énventibreaengsuaiiy) administered as
nmeasur e Ithe tipe to onset, extent, frequency and/or
a phaimagetisal GIMRASHCH ng and/or writhing in ferrets after

oral or parenteral adm nistration of
The present invention therefore provides in a further aspect a pharmaceutical composition
comprising a compound of formula (1) or a pharmaceutically acceptable salt thereof and

one or more pharmaceutically acceptable carriers and/or excipients.

The pharmaceutical composition can be for use in the treatment and/or prophylaxis of any

of the conditions described herein.

The compounds of formula (I) and/or the pharmaceutical composition may be
administered, for example, by oral, parenteral (e.g. intravenous, subcutaneous, or
intramuscular), inhaled, nasal, transdermal or rectal administration, or as topical
treatments (e.g. ointments or gels). Accordingly, the pharmaceutical composition is
preferably suitable for oral, parenteral (e.g. intravenous, subcutaneous or intramuscular),
inhaled or nasal administration. More preferably, the pharmaceutical composition is
suitable for inhaled or oral administration, e.g. to a mammal such as a human. Inhaled
administration involves topical administration to the lung, e.g. by aerosol or dry powder

composition.

A pharmaceutical composition suitable for oral administration can be liquid or solid; for
example it can be a solution, a syrup, a suspension or emulsion, a tablet, a capsule or a

lozenge.

A liquid formulation will generally consist of a suspension or solution of the compound or
pharmaceutically acceptable salt in a suitable pharmaceutically acceptable liquid

carrier(s), for example an aqueous solvent such as water, ethanol or glycerine, or an oil,
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the conpound. See for exanple A Robichaud et aL,
"Enmesis induced by inhibitors of PDE IV in the
w0 eqona0399Neur ophar macol ogy, 1999, 38, 289-297, PET/EP10041005494
5 Neur ophar macol ogy, 2001, 40, 465-465. 58 WO
2004/ 103998 PCT/ EP2004/ 005494 EXAMPLES In this
section, "internedi ates" represent syntheses of

i nt er medi at e conmpounds intended for use in the
Oor a5 PARREYeRISOFOlYEY, S@taﬁpl@§urfa5tanbtﬁt@m%ﬁ pelysthyleag glycol. The

fornﬂ%"h@h nmalﬂpéigo hi liRes f %%@H&lﬁ% %%%tt}g p?@eﬂf%(/é’g %3P8¥ing and/or

nucl ear nagneti c resonanc
CO'%W%graphy/ mass spectroscopy TLC th| n | ayer
chr omat ogr aphy 10 SPE solid phase extraction col um.
Unl ess ot herwi se specified the solid phase wll be
A phermaesitigall compesitigPBuitabiefos oral administsatioptheing sSkiBlet can comprise

one BPHEJF@ﬁhérﬁ'%cgﬁ%%h)a ?f%ﬁl;k%leg%d@%%% S su;table fﬁr preparing

Am nopr o o a sil
table&rﬁﬁ)fﬁwﬁtwpyl ErXémpwa@sf aumarrler%@aludﬁ Iach@esmd delhulmse The tablet

T
o 88, o Bbte4 B8 B BLUIE) o gl 3R Ao prcivos, o
exangple| Hingings @gertsr ddbf‘lQﬂmtS( SREN el mmagnesitin tdearetee and/or tablet
d,smzségrg,q?l c acid residues immobilised on the solid phase

ST IsoluteTM col utms) . When eluting wth
amoni a/ nmethanol, it is thought that conpounds

' b |
A pHgﬂé?%lﬁféﬁlt ¥ é@lt%ﬁesw%éﬁjgpﬁglsadlﬁﬂeﬁggﬁ{a Sggaphapm% can be
prep@;edcusrm @op@r)sump@ rr:&’ochMS F@p@a{amplaemeﬂets pEongining) ther active

ing re?i%ﬂt Eé% %%\9?% cf 8§|ﬁ§ %@uﬂéﬁl%@%%&#&?élﬂn@&@%@g &%8’9&9 and then

fl"ed4n©n@rhaw ggmmﬁbu%lt@hmweﬂaaailspemmm mmpdamqmm:bn salution can
be p}@éé@@ usm%;I aapls\ljﬁégle ’%han%gc@ﬁ%&‘yo%é p'telb?e camer %r example an

agueous solutlon aqueous gum or an oil and the dispersion, suspension or solution then

filled into a hard or soft gelatin capsule.

The compounds of formula (I) and/or the pharmaceutical composition may be
administered by a controlled or sustained release formulation as described in WO
00/50011.

A parenteral composition can comprise a solution or suspension of the compound or
pharmaceutically acceptable salt in a sterile aqueous carrier or parenterally acceptable
oil. Alternatively, the solution can be lyophilised; the Ilyophilised parenteral
pharmaceutical composition can be reconstituted with a suitable solvent just prior to

administration.

Compositions for nasal or inhaled administration may conveniently be formulated as

aerosols, solutions, suspensions, drops, gels or dry powders.
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30 Solvent B: 0.1 %formc acid + 10mM amoni um

acetate Gradient: M xtures of Solvent A and Sol vent B
w@ae®@4063e8 according to the foll owi ng gradi entPQI/BPI0DEE05494

(expressed as % Solvent Ain the mxture): 0%

A/0.7m n, 0-100% A/ 3.5mn, 100% A/1.1 nmin, 100-0%

A/ 0.2m n 59 WD 2004/ 103998 PCT/ EP2004/ 005494 Mass

Directed Automated Preparative HPLC Col utm, Conditions
For saapesiiiens swisbleoandiomadanted frariahaled adwinistratioBeit isvaesferred that

&fﬂ%ﬁg%r safBERIr Ia((il)qg mgn?gdué)a% e RAHEE P orm 2 cand. monhe preferably

di anet er; partlc Sl ze ection wav
the Sipgrezipigagorm] tswhtam%d orghiginable b[yrmletqnisahon/orrnerereferasheﬂpartlcle

snze%‘?'tl‘{éi‘?%e’?e LQ:ea( °g ﬁs@cﬁ'c@ Byl €9t ISBdefl?lé %y a D50 value of
ik Byiob§ 3

acetonitri ormc a ent
abouiOk® tar akpupfl 0 SHerees (fomemmcp@es maazsurBdarsmgdamj daffractrodb ng
to a choice of 5 generic gradient profiles (expressed
as % Solvent B in the mxture), ranging froma start
Aeraspl foreyiations.Selgv dert inBalegi admialstrafiomi ceini pompiisel @08Glution or fine

suspeRivRbf ﬁeté?:tlfé@ligﬁgﬁc%t ﬂl %lhg{rhé)%utléélly' asccEBt%B%héqt}eBaé or non-

conpoun 1 SO freé " bases
aquepysesolenh eAWOSdrfomJlatms geo bppressmied in digé or moitidoseeguantities

in st%ﬂe‘f@rr‘?m é:ééﬁeé 8&8&& %Icﬁw aﬁqg@ﬁ&f rrnr{rg]da c'a\ﬁicfg& Q; rngleor use

ected Autonmte r épar at ol um
with ancatemiséng dewes hromhﬂerrhélt@nemwiwmemam mnhamlesretiayvbs aaumtary

\ i . 0 . n 2
v 50504 SO RL USROS LRI B B8 N8k P ed i
a metetns Pavar(méelead desednhad@yrivhivhris I fondigposaencétherdontents
ofthggzio me @avé(‘@é 95 d%trl fl uoroacetic acid 25

ace on € + 0.1 %trifluoroacetic acid
Gradi ent systens: mxtures of Sol vent A and Sol vent B

U
whedt 4 380036 e o RUBL Bihend, RERSERPYBEPE Y sua
prope%a@mgiefrrpmswret sudh asfcc@nmresfﬂap/oaSoloadwdn B;oxWet br a&n organic
TS a | v re t ot al u
prop%l'g%:t SJEJC gausg% t &}chré ll)%?g?,ggtg% ?(;lt-‘ ¢§ gg)flwrogﬂrbgn n“é'ltFﬁé d Suitable
CFCar erapelléhtsor ombeteat dlchmdcﬂ;ﬂuoromethane trichlorofluoromethane  and
dichlorotetrafluoroethane. Suitable HFC propellants include 1,1,1,2,3,3,3-
heptafluoropropane and 1,1,1,2-tetrafluoroethane. The aerosol dosage forms can also

take the form of a pump-atomiser.

Optionally, in particular for dry powder inhalable compositions, a pharmaceutical
composition for inhaled administration can be incorporated into a plurality of sealed dose
containers (e.g. containing the dry powder composition) mounted longitudinally in a strip
or ribbon inside a suitable inhalation device. The container is rupturable or peel-openable
on demand and the dose of e.g. the dry powder composition can be administered by
inhalation via the device such as the DISKUS TM device, marketed by GlaxoSmithKline.
The DISKUS TM inhalation device is for example described in GB 2242134 A, and in
such a device at least one container for the pharmaceutical composition in powder form
(the container or containers preferably being a plurality of sealed dose containers
mounted longitudinally in a strip or ribbon) is defined between two members peelably
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30 Mass Directed Automated Preparative HPLC col um,
conditions and eluent Method C 60 WO 2004/ 103998
wWOEODAERO04/ 005494 This is identical to met hoPICHEP2004/005494
After purification but before solvent renoval an
excess (between a few drops and 0.5n) of dilute
hydrochloric acid is added to the product containing
fractions. It is thought that conpounds isol ated by
secutd to onetanothesribe Hgdee comprisasea segans of dsfippgan@pening station for
Y " (
the g hAR, Slechlqierey o Aels o oot U2 ool 350 e opening
statignetoherenf the montaireri ang ahrﬂuﬂet/mg!mml@fyhacmﬂrem@ Qﬁenad container,
throué(?)\Slsmﬁ"[Jl Qgg%&%q lgl‘r?a(alé%ee QL?%@E e Sa é’t@wlng%owaer form from the
openegigdntejmeobi ¢ Frit' Th| s refers to a V\hat man PTFE
filter medium (frit), pore size 5.0m housed in a
pol ypropyl ene tube. 15 Qasis cartridge This refers to
In the phraeaceui@et caMpOSHI), [saguiddsaieasit fBk prahot paienteaaltadimigjetration
EOon reoduct a re ki ca
prefege eQ:roﬂ{alr% frBT'n B POYG 30f0[) tggrapﬁ E)lregsgﬂg (55 fo tlb(%] mg, of a

rence to colum chrom
comgmusg af she foembiRL@) erua pharosceolically eteapiable zelt theapalt ealcdated as

the fF?—:-]c l?%%r Péa%ﬂu(%saﬁggfnﬂ'fﬂ Hé’soa]:IJ épﬁ&r‘m)nl a&n@g@fr%@ﬁére?%g@? contains
from,Qrﬁﬁd rto &0 rog, mOreagefeaak_r‘m_mOa'to pahgraf at@rrmmmdmf theet lodmula (1) or a
pharﬁg}fje:tﬁ'#ré" i at egﬂaglr?dsgﬁjgér{%{ﬂggal% Iﬁt‘épéaé t@%ﬁ §Q)r?3 ‘det ai | ed

| n the text below are comercially availl abI e from

%H,Q U9

The a@ﬁ%rgr%%ﬂlgglg %)HP E{?CIC%H%GP ﬁcfst h.ro;@ﬁém tro e'r@grﬁtg n & be
admlmeze)i)m’ 4 0iaiho BosCTTOERR @0dit patetdyof, for example, an oral or parenteral
dose of 0.01 mg to 3000 mg per day or 0.5 to 1000 mg per day, or a nasal or inhaled

dose of 0.001 to 50 mg per day or 0.01 to 5 mg per day, of the compound of the formuia
(I) or a pharmaceutically acceptable salt thereof, calculated as the free base.

The compounds, salts and/or pharmaceutical compositions according to the invention
may also be used in combination with one or more other therapeutically active agents, for
example, a B, adrenoreceptor agonist, an anti-histamine, an anti-allergic agent, an anti-
inflammatory agent (including a steroid), an anticholinergic agent or an antiinfective agent
(e.g. antibiotics or antivirals).

The invention thus provides, in a further aspect, a combination comprising a compound of
formula (1) or a pharmaceutically acceptable salt thereof with one or more other
therapeutically active agents, for example, a p,-adrenoreceptor agonist, an anti-
histamine, an anti-allergic agent, an anti-inflammatory agent (including a steroid), an
anticholinergic agent or an antiinfective agent (e.g. antibiotics or antivirals).

Examples of B -adrenoreceptor agonists include salmeterol (e.g. as racemate or a single

enantiomer such as the R-enantiomer), salbutamol, formoterol, salmefamol, fenoterol or
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NGQZ aia S Cyclopentanethiol (1.0g) (available from
Al drich) was dissolved in acetonitrile (10m) and
w@oiageiossn car bonat e (1.35g) was added. After BCTEP2004/005494

1-fluoro-4-nitrobenzene (1.38g) 5 (available from

Al drich) was added and the m xture was stirred at room

tenperature overnight. The m xture was diluted with

wat er and extracted with ether. The organic |ayer was
terbutEinb ethdvédits théreatjdenexanspiditoenxinatnais salk of salmpferolydhe sulphate

20ml), and. 1 ueouy rd j :
sa {F ik v ARARHEENS ol YEFARACIAR SCinb®e, ) Loscina
adrehdtecoAdUayonBtghreréfoeret i édpecietiniross tiavisg a thesppeuic effect over a

liquid (0.7q). 10" 8 8.12 (2H M, 7.
24 h?%ﬂ?,eﬁl?‘,” %‘.C'?%L éi'ﬁ]eﬁ“irwgﬁ?%ﬁ% . 1.87- (1 62n)( 6H,7n)3 3
I nt ;r mlsiji]at e 2I I 1-1(C,ycl :)pentyl sul fonyl ) -4-nitrobenzene
Joor 1l t ' .
Exargpie ol e AR TR moley e fetadiy on "Cool ed
tngdC. Adsolhuti _ont of oxone (1.93g) in water (20m) was
added_an, e xture. ti . N :
Exarpen! SUoRAIEmE L B RRUO e Eloricele R deRbpice.
di chl oronmet hane, 20 the |ayers were separated
Exartelbg FeaREOINeTdi SoBBRBHR G AT e oSl I e e with a
comﬁn?dfﬁi; %Mﬁ/ﬁﬁu}mbr‘;d phalinge(ificalp grcedtabldBaRrth@eobare dgscribed in
Z +
Wo BT pems Wol GuhGIarR | RS 2002018035 A g 2002052312
A1. Eﬂ@ﬂ—/egﬁﬁgféﬁ/aﬂgafbﬂﬁergﬁt Eher@Hecildd enusediiit M2 ahlzyohi)s, such as
_ s dissolved,in. ac 150 d h
B o TR e LN
S::']I rei Eg overnight. The mxture was filtered 5
Othes BB OB i BRI oI S GPECOBPIEI PR S R compound

of farAttRN (YRori & fﬂﬁ@?rﬁ'@d’é@tic@l@da@ﬁpiab@balbltlmredsfemgpﬂteatvdth other anti-
filtered of f;

e et 3o 4 oo PGy ST ERC B o R HRr 8l an
inflamnfétéﬁtdr%(mﬁ(lggssbﬁw aé blibEkotsieGIEh oAt de.painentpkikbsty an INOS
inhibsi’tgr,lg t(rysritasge) 'inhiLbitoP,/B arl1Qt elézs'tgseminr}iibigr,zazégia-[ZMi\lnliggr]n antagonist, an
adenosine a2a agonist, a chemokine antagonist such as a CCR3 antagonist, or a 5-
lipoxygenase inhibitor; or an antiinfective agent (e.g. an antibiotic or an antiviral). An
iNOS inhibitor is preferably for oral administration. Suitable iINOS inhibitors (inducible
nitric oxide synthase inhibitors) incluse those disclosed in WO 93/13055, WO 98/30537,
WO 02/50021, WO 95/34534 and WO 99/62875. Suitable CCRS3 inhibitors include those

disclosed in WO 02/26722.

The combinations referred to above may conveniently be presented for use in the form of
a pharmaceutical composition and thus a pharmaceutical composition comprising a
combination as defined above together with one or more pharmaceutically acceptable

carriers and/or excipients represent a further aspect of the invention.
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10

10 Internedi ate 4. D ethyl
({f4-cycl opentyl sul fonyl ) phenyl | am no} net hyl i dene) pr op
wapeditaate ONH O OCH3 O O CH ~ 3 15 | nt er mnERCHER2084/005494
(10.8g) (Helvetica Chimca Acta 1983, 66(4), 1046-52)
and di ethyl (ethoxynethyl ene)mal onate (11.4Q)
(available from Al drich) were heated at 130C for 2h.
After cooling, the brown oil was scratched around the
The derfjddigl coRworindssef suehclembinations nay beoadministesed eidligrysequentially
pdg . . _ . : i ch
or e R 58 P B P ORbisg Y Rt B SO e
(12.3g). The filtrate was evaporated in vacuo to give

. . i p ¢ ' Clica.
Al Lfefle Phbudnf ¥ht b RIel o bt 2 R ARDIBRRS G i s
speQiygdipn GED YerarCncERROTad bfSefetencecad Bwadh ndividieal eublidation were
c VG n. i ds Lt i on
spo B G TG A e R 8 (RO CBORR Y ey il roun
fully gst f@rthel | ow solid (2.5g; total yield 14.8g). LC MS Rt
3.27min mz 396 [MH] 5 Internediate 5. Ethyl
6- (cycl opentyl sul fonyl ) -4-oxo-1 4-di hvdro-3-g¢
The \yariolls asegishoixipe dnvention @illonay be debiEibkd byntefararch i the oliowing

_ ‘ | . . er ( o
Bloigeich 18} WBoth 390 EiEfpleR, AR agflt trelp el g and are
not tpihe aengirugdsasva midatiam af dhenstdpef theopresamténention.he

resulting precipitate filtered off and washed with

further cycl ohexane to give the title conpound as a

beige solid (10.9g). LOMS Rt 2.46mn mz 350 [ MH]

15 Internmediate 6. 6-(Cycl opentyl sul fonyl)-4-oxo0-1

4-di hvdro-3-g uinolinecarboxylic acid O O O H
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ol / 20 Internediate 5 (10.99) was dissolved in
et hanol (100nl) and 2M sodi um hydroxi de (100m), and
W b@4/13ebtir e was heated under reflux for 3h. APCEEP2004/005494

cooling, the solvent was evaporated in vacuo and the

resi due was dissolved in water and washed wi th et hyl
acetate. The aqueous |l ayer was acidified with 2M
hydrochloric acid to between pH 5 and pH 6 which

caused a precipitate to form The precipitate was

i,ltere washed with 25 water, and dried in vacuo
B'°'Qﬂ)%?'ﬁ;e§ﬂl\"o efhodS ve the title conpound as a beige solid

9 47g) 64 WO 2004/103998 PCT/ EP2004/ 005494 LC/ M5

t t
PDE% @1‘?4}3 42 %Mﬁ%ﬁ@h%ﬁl r&fﬁé\'nyﬁe %saagﬁwz%\odﬁecar boxani d
e O 1d0d 0- thNI—|2 OﬁlN Internmediate 6 (1.43g) was
suspende
e SURBSTP o A LB S8ali00 s et v, s
comslﬁﬁb%f URE §ivenabh Wre fselecle PDAH iRhibiters] vagtheyhehublt PDE4 (e.g.

PDERBSORPT RDHAG s KRS a1/ B6 PP Gt FOE 51 4eH g9 PDE? andlor

ppeR: 880 Amoni a (25m ) was added dropwise to the yellow
solid (caution: exotherm, and the suspension was
stirred at roomtenperature for 16h. The resulting

1. PQE‘?&{Z Bile?ddurdBs ahd litérhtfte Péferentrshed with water, and

ried’in vacuo to give the title conp
Humaa/ragonraingnt PRE4B. i parigyal ihe:dB salsces«aﬁﬁwafgﬁ&%ﬁg 2PE4E2B). is
discl o‘elnt V\R)fél/imn&hd Qis6l in Gvi. MY MicL AidRiin @t RLD "N 16% Km rolipram-
ternedl at e - R20- Starting material/ soyre
sensﬂ@wg&l‘ﬂjﬁgpemﬂc phosphodlesterase from human brain: cloning an expressmn of
cDNA, biochemical characterisation of recombinant protein, and tissue distribution of
mRNA", J. Biol. Chem., 1993, 268, 6470-6476. For example, in Example 1 of WO
04/20079, human recombinant PDE4B is described as being expressed in the PDE-
deficient yeast Saccharomyces cerevisiae strain GL62, e.g. after induction by addition of
150 pM CuSOg4, and 100,000 x g supernatant fractions of yeast cell lysates are described

for use in the harvesting of PDE4B enzyme.

Human recombinant PDE4D (HSPDE4D3A) is disclosed in P. A. Baecker et al., "Isolation
of a cDNA encoding a human rolipram-sensitive cyclic AMP phoshodiesterase (PDE
IVp)", Gene, 1994, 138, 253-256.

Human recombinant PDE5 is disclosed in K. Loughney et al, "Isolation and
characterisation of cDNAs encoding PDE5A, a human cGMP-binding, cGMP-specific
3',5'-cyclic nucleotide phosphodiesterase”, Gene, 1998, 216, 139-147.

PDE3 was purified from bovine aorta. Its presence in the tissue was reported by H. Coste

and P. Grondin in "Characterisation of a novel potent and specific inhibitor of type V
phosphodiesterase”, Biochem. Pharmacol., 1995, 50, 1577-1585.
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No. M# Rt (mn) 4-(phenylsul fonyl)aniline
Internmediate 8 Ph- H H 347 2.58 / Maybridg e
wa@2(oaro3ys sul phonyl )aniline Internmedi ate 9 MePCHEP1404/005494
285 2.00 / Sal or 65 WD 2004/ 103998 PCT/ EP2004/ 005494
Internediate 16 Ph- H Me- Internediate 15 361 2.78
1-fluoro-2-nethyl-4- Internediate 17 Me- Me- H
nitrobenzene 299 2.19 | Aldrich 4-[(1,1- 1
PDEGi wes Rylifadnyom dgvipkoieling.ais| pregence rin isntigsug wagsemuted by: P.

Cattgt3 ) P32fe@r réon/ KBS c[{ %dcg%lﬂblﬁfatléﬁt& iHel 98ihat cGMP-specific

4), "1046-52 I nterne
phosphadiestetase-ty( limitast protestyisisl',) Sun §.o0Bpthens, @89h01&9née&26@xA Tar

et al?rﬁj"gﬁlrifri]cg{ﬁﬁ gf Rvnr% r&tlﬁal%l%pﬂ?éeo E%ste?’a@; th% Enzymology,

manner ate
1994,r238, 3417; (ahdlmt[hysevasjda\aesat &bry I'Effevits ioh enggrebivat bn &yclic GMP

ARG 1R o T oA B B B 1000
308, 653658 nner as Internediate 7, with the proviso that
the internediates of fornula 11,,0

2. Inhibition of PDE3, PDE4B, PDE4D, PDE5 or PDEG6 Activity: Radioactive
Scintillation Proximity Assay (SPA)

The ability of compounds to inhibit catalytic activity at PDE4B or 4D (human recombinant),
PDE3 (from bovine aorta), PDES (human recombinant) or PDE 6 (from bovine retina) was
determined by Scintillation Proximity Assay (SPA) in 96-well format. Test compounds
(preferably as a solution in DMSO, e.g. 2 microlitre (ul) volume) were preincubated at
ambient temperature in Wallac Isoplates (code 1450-514) with PDE enzyme in 50mM
Tris-HCI buffer pH 7.5, 8.3mM MgCl,, 1.7mM EGTA, 0.05% (w/v) bovine serum albumin
for 10-30 minutes. The enzyme concentration was adjusted so that no more than 20%
hydrolysis of the substrate occurred in control wells without compound, during the
incubation. For the PDE3, PDE4B and PDE4D assays [5’,8-°H]Jadenosine 3',5'-cyclic
phosphate (Amersham Pharmacia Biotech , code TRK.559 or Amersham Biosciences UK
Ltd, Pollards Wood, Chalfont St Giles, Buckinghamshire HP8 4SP, UK) was added to
give 0.05uCi per well and ~10nM final concentration. For the PDE5 and PDEG assays [8-
*H]guanosine 3',5™-cyclic phosphate (Amersham Pharmacia Biotech , code TRK.392) was
added to give 0.05uCi per well and ~ 36nM final concentration. Plates e.g. containing
approx. 100pl volume of assay mixture were mixed on an orbital shaker for 5 minutes and
incubated at ambient temperature for 1 hour. Phosphodiesterase SPA beads (Amersham
Pharmacia Biotech, code RPNQ 0150) suspended in buffer were added (~1mg per well)
to terminate the assay. Plates were sealed and shaken and allowed to stand at ambient
temperature for 35 minutes to 1hour to allow the beads to settle. Bound radioactive
product was measured using a WALLAC TRILUX 1450 Microbeta scintillation counter.
For inhibition curves, 10 concentrations (e.g. 1.5nM - 30uM) of each compound were
assayed; more potent compounds were assayed over lower concentration ranges (assay
concentrations were generally between 30uM and 50fM). Curves were analysed using
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O R3,~S 1:: N2 Rz 15 were prepared fromthe
appropriate 4-fluoronitrobenzene in a simlar manner
W@ e004/1089¢8 nedi ate 15: 66 WO 2004/ 103998 PCT/EP2004/005494
PCT/ EP2004/ 005494 01 C R3\ CONH2 O N R20 Starting
LCMS Internedi ate R3S02- R20- Nitroaryl Starting
Sulfinic LCMS Rt Nunber Conpound Acid / Supplier M+
(mn) / Supplier CH3 Internediate 31 H 4- Sodi um 4-
ActigtyBage apd XLfii Df Bupinesai Saldilpan LéniterbthPrexy Fourtn8urrey Research

Parf’ Gl PUFLRE 7B ftor KYBIRTY TRy Y Srggeseg o= pice

valugst r ot ol uene/ (nethyl oxy) 0 Aldrich benzenesul finate

/ WD 9830566 Al H Clinternediate 34 i M-

5-fluoro-2- Sodium4- 375 2.93 |/ S", nitrotoluene/
Altermgtivgly,b &z eanivity of the compounds can be measured in the following

Fluorescence Polarisation (FP) assay:

3. Inhibition of PDE4B or PDE4D Activity: Fluorescence Polarisation (FP) Assay
The ability of compounds to inhibit catalytic activity at PDE4B (human recombinant) and
PDE4D (human recombinant) was determined by IMAP Fluorescence Polarisation (FP)
assay (Molecular Devices code: R8062) in 384-well format. Test compounds (small
volume, e.g. 0.5 pl, of solution in DMSO) were preincubated at ambient temperature in
black 384-well microtitre plates (supplier: NUNC, code 262260) with PDE enzyme in
10mM Tris-HCI buffer pH 7.2, 10mM MgCl,, 0.1% (w/v) bovine serum albumin. 0.05%
NaN; for 10-30 minutes. The enzyme level was set so that reaction was linear throughout
the incubation.

Fluorescein adenosine 3',5'-cyclic phosphate (Molecular Devices code: R7091) was
added to give ~40nM final concentration. Plates were mixed on an orbital shaker for 10
seconds and incubated at ambient temperature for 40 minutes. IMAP binding reagent
(Molecular Devices code: R7207) was added (60p! of a 1 in 400 dilution in binding buffer
of the kit stock suspension) to terminate the assay. Plates were allowed to stand at
ambient temperature for thour. The FP ratio of parallel to perpendicular light was

measured using an Analyst™

plate reader (from Molecular Devices Ltd). For inhibition
curves, 11 concentrations (0.5nM - 30uM) of each compound were assayed; more potent
compounds were assayed over lower concentration ranges (assay concentrations were
generally between 30uM and 50fM). Curves were analysed using ActivityBase and XLfit
(ID Business Solutions Limited). Results were expressed as plCs, values.

For a given PDE4 inhibitor, the PDE4B (or PDE4D) inhibition values measured using the
SPA and FP assays can differ slightly. However, in a regression analysis of 100 test
compounds, the plCsgq inhibition values measured using SPA and FP assays have been
found generally to agree within 0.5 log units for PDE4B and PDE4D (linear regression

coefficient 0.966 for PDE4B and 0.971 for PDE4D; David R.Mobbs et al, "Comparison of
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o Aldrich sulfinate/ Aldrich Internedi ate 33 M:SO2-
Me- 5-fluoro-2- Methanesulfinic 299 2.12
wmeaoroexdbtiene/ aci d sodium salt/ Al drich LancaREtBEP2004/005494
I nternedi ate 50 McSO2- MO 4-fl uoro- 2-
Met hanesul finic 315 1.99 (nethyl oxy)-1- acid sodium
salt/ nitrobenzene/ Lancaster WMa brid e 5
Internmedi ate 10. D et hyl
the [MAR-Floereperneg EdmimibmmVi\&Kinél}l@rﬁﬂﬁﬁiﬂéféﬂfbﬁr@dmmsay for
Pho%gh%nest@réée%@? the e%%h%g%%%%? Q\ﬁé&oéﬁ% Europe
o aval

m xture of oani 'l ne
UsergylegtinghfndQatobiee2®ha, DO(N@tHﬁﬂxblﬁﬁQ\MyE@ﬁé)lﬁMG@r’rﬁn@dom)
(210nt) (available from Al drich) was heated to ca.
60C, whereupon the m xture set solid. Heating was
Exargplas oh gempewndsouiche dmgntiore desdribediakpve ihibitthe qatatyliceattivity at

e ECEIBNRBH RO SBHENP B SO GRS, BRSO, LS 017

Biologjeel Batexetieingd far)saaredofethi aﬁxemp(@AB@MB) anchRBEQ rinkeloltory activity)
isasmf‘o\ﬁ at 40C overnight to give the title conpound as a
te solid (356g). LOMS Rt 3.57min mz 390 [M#] 10
Internmediate 11. Ethyl 6-iodo-4-o0xo0-1, 4-di hydro-3-g

\l/Jvlagmhleg?ggrtngzllegf(&npigmergggﬁrqa, plgﬁ glI n telpﬁ\rsdi(;zgmlz)
was 15 gradual |y Q8ded| d&¥fR™Mn |ai Me8Bndenser. Once
all the reagent{_had been u€ed thepldsxture was heated
undlerdrefldu>2( fgnrefﬁzﬁurt her 8@rzn'un.m The m ggrg V\?ﬁ t hen
gglolg ngITEd wais b%olpgg ég%%é' i .L.)iz’:s\ariﬂat oegive et he
title conmpound (249 gq) 11 JDJ\/SG)\5 S8.58 (1 Hs),
8.42(1 H d), 7.]99 {Z5 H, Hd) 5.67. 44(1 856d),| 4. 21(2H, q) ,
1.28 20 (3H 1) 265 11.3 5.2

307 10.5 <4.6

309 10.1 <4.9

312 9.4 <4.5

369 9.5 5.1

380 11.4 <7.0

399 >11.6 5.6

400 11.0 <5.0

408 11.4 4.9

446 11.3 <4.5

457 11.0 <5.5

502 8.9 <5

546 10.7 4.7

4. Emesis:

Many known PDE4 inhibitors cause emesis and/or nausea to greater or lesser extents

(e.g. see Z. Huang et al., Current Opinion in Chemical Biology, 2001, 5, 432-438, see

especially pages 433-434 and references cited therein). Therefore, it would be

preferable but not essential that a PDE4 inhibitory compound of the invention causes

only limited or manageable emetic side-effects. Emetic side-effects can for example

be measured by the emetogenic potential of the compound when administered to
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Internedi ate 12. 6-1odo-4-o0xo-1, 4-di hydro-3-g
ui nol i necarboxylic acid 0 0 CH 25 N 68 WO

wWQo140%998 PCT/ EP2004/ 005494  Sodi um hydr oxi PET/EP2084)05494
was di ssolved in water (61 m) and ethanol (30nl) was
added. The resultant solution was added to
Internediate 11, and the m xture was heated under
reflux for 60mn with stirring under nitrogen.
feoetse nfar axetpley dne chh onéasuae itk time taduhed, exteyityvirequency and/or
Aol Bt SN 8o (il Mortdi Bt e (7oyref@fel sopistatin o
itheicethponnd.aBee farexginple AhRobichdud af ahpEumasisindaceshivit iehibitors of
I?lgFgﬁ\réglP;tstgg iafé‘r%t"vsl\%ur%h%}mé@orfogrﬂ Z1§§§, [M_,H' ]28]99297, erratum
He@hplaroraGology @081 gd0, Aebiasscar boxam de CI O NH2 N
Intermediate 12 (8.1g) was added portionw se to
stirred thionyl chloride (60m). N, N 15
di met hyl f ormam de (3 drops) was added and the m xture
was heated under reflux with stirring under nitrogen
for 1.75h. The excess thionyl chloride was evaporated
in vacuo and the residue was azeotroped with tol uene
(2x50mL). The resulting pale yellow solid was added
portionwi se to stirred 0.880 ammoni a (250nml), and the
m xture stirred at room tenperature for 1.5h. The
solid was filtered off, washed with water and dried in
vacuo at 20 60C for 16h to give the title conmpound as
a white solid (7.94g9). LOMS Rt 2.72min nlz 332 [ MH]
The foll owi ng were nade in the same nmanner as
Internediate 13: Cd | CONH2 RI9 N R20 25 69 WO
2004/ 103998 PCT/ EP2004/ 005494 | nternedi ate R19- R20-
Starting LCVS LCVS
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Nunber Material MH+ Rt (mn) Internediate 48 H M-
4-i0do-2- 347 3.06 nethylaniline / Al drich
WO nioenoos ate 49 H Cl - 2-chloro-4- 367 2.99 PCT/EP2004/005494
iodoaniline / Avocado Internediate 72 H FEt-
Internediate 73 361 3.22 Internediate 87 H F-
2-Fluoro-4-iodo 352 2.65 aniline / A drich
Internediate 67 Cl- H from 3-chloro-4- 367 3.07
EXAMRIESi |ine / Aldrich Internediate 68. 4

In ’th]s1 O*lﬁ@?hé@éée%l reére%%tﬂgr r?%%%g? gpg%&me‘aﬁate %mPOlEI:PdS intended

for use dmire-sypthegis-of thehExamaleist.i ne (Al drich) in a sinmlar
manner to Internediate 13. LCOMS Rt 3.00mn nmz 255
[ MH#] 10 Internedi ate 14

Abbéeviatimsiudddefeirt hyl oxy) phenyl | am no} - 3- qui nol i necar bo

50 I bt

NMR nt er rredudba rﬁSgr(e&nc@géonaVaSe di ssol ved in ethanol

o0 el e b e 120 4 L,

TLCr ef | ux ftlmn Ié&eBbhromElttﬁgra@sgul t| ng preci pi tate was

SPEf:IolnégLﬁdolq ! a%g exY\rgctlon co\m n ess o‘ihen%njs\é%pemg eé the SOlId phase
will be silica gel. C18 SPE refers to reverse phase SPE columns (eg
Varian Bond Elut C18 columns). Aminopropyl SPE refers to a silica SPE
column with aminopropyl residues immobilised on the solid phase (eg. IST
Isolute™ columns). It is thought that compounds isolated by SPE are free
bases.

SCX solid phase extraction (SPE) column with benzene sulfonic acid residues
immobilised on the solid phase (eg. IST Isolute™ columns). When eluting
with ammonia/ methanol, it is thought that compounds isolated by SCX are

free bases.

General Experimental Details

LC/MS (Liquid Chromatography/Mass Spectroscopy)

Waters ZQ mass spectrometer operating in positive ion electrospray mode, masé range
100-1000 amu.

UV wavelength : 215-330nm

Column : 3.3cm x 4.6mm ID, 3um ABZ+PLUS

Flow Rate : 3ml/min .

Injection Volume : 5ul

Solvent A : 95% acetonitrile + 0.05% formic acid

Solvent B : 0.1% formic acid + 10mM ammonium acetate

Gradient: Mixtures of Solvent A and Solvent B are used according to the following
gradient profiles (expressed as % Solvent A in the mixture): 0% A/0.7min, 0-100%
A/3.5min, 100% A/1.1min, 100-0% A/0.2min
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5 LOMS R 2.59min mz 420 [ M#] The foll ow ng were

made in the sanme manner as Internediate 14, using
w@e®ioms i le as solvent: R~ NH | CONH2 N PDERDO04/005494

Intermediate R NH R20- Starting Amine | Source LCVS

LCMS Nunber Material MH+ R (mn) (a) CH3

Internmediate - Internediate 3-nethylaniline / 438

3.56 38 49 Aldrich NH HC Internmediate _CH3 Me-

Intermsdl ate 4-fluoro-3- 452 2.78 F 355 48 _

__fm&of uran-4 HC NH am ne hydr obr omi de /  Journal of
The:'ﬁrie %%g%& laéo?umrgé%ﬁ d‘fvéé’ I t]sqg)%}cgsnétjﬁgé@uﬁ 35or i §( ,12em internal
diangta9paricleSize s9n)met hoxyani | i ne / _ H Apol | o- Chem

UV detection wavelength : 200-320nm

Flow rate: 20mi/min

injection Volume: 0.5mi

Solvent A: 0.1% formic acid

Solvent B: 95% acetonitrile + 0.05% formic acid

Gradient systems: mixtures of Solvent A and Solvent B are used according to a choice of
5 generic gradient profiles (expressed as % Solvent B in the mixture), ranging from a start
of 0 to 50% Solvent B, with all finishing at 100% Solvent B to ensure total elution.

It is thought that compounds isolated by this method are free bases, unless the R! or R®

groups contain basic moieties, in which case formate salts may be formed.

Mass Directed Automated Preparative HPLC column, conditions and eluent
Method B
The preparative column used was a Supelcosil ABZplus (10cm x 2.12cm internal

diameter; particle size 5um)

UV detection wavelength: 200-320nm

Flow rate: 20mi/min

Injection Volume: 0.5ml

Solvent A: water + 0.1% trifluoroacetic acid

Solvent B: acetonitrile + 0.1% trifluoroacetic acid

Gradient systems: mixtures of Solvent A and Solvent B are used according to a choice of
5 generic gradient profiles (expressed as % Solvent B in the mixture), ranging from a start
of 0 to 50% Solvent B, with all finishing at 100% Solvent B to ensure total elution.

It is thought that compounds isolated by this method are trifluoroacetate salts.

Mass Directed Automated Preparative HPLC column, conditions and eluent
Method C
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71 WO 2004/ 103998 PCT/ EP2004/ 005494 Internediate O -
I nternmedi ate 2, 3-di hydro-1- 466 3.35 40 | 49
wheeanbiewan-4- \ i H amne HCl hydrobrom de / PODEP2U84/005494

of Heterocyclic Chemstry (1980), 17 6), 1333-5. N
In_terrredi ate | | d- Internediate 3- 449 3.19 41 49
am nobenzonitrile HCl Aldrich NH I Internediate d -
Internedi ate 3-fluoroaniline / 442 3.40 F H 42 | 49

This A dehtdal tiGhetiBHB Al nABenpaificaiorNby beforg peluenid@meya an excess

1-nmethyl -1 H 7 5 4
et da s oy 14 o St g T ERER, sbus e oy Procue
contal@ifd BactionR443- 2447, Internmedi ate N CH3 Me-

Itis tb&hﬁ[ m%g i{;@%ﬁg%ﬁc{ﬁgaé’ﬂea Iby his ARthot &8 hydfbchlofife salts.

Product isolation by filtration directly from the reaction mixture

It is thought that compounds isolated by this method from reactions involving
displacement of a 4-chloroquinoline intermediate with an amine of formula R'R*NH are

hydrochloride salts.

'Hydrophobic Frit'

This refers to a Whatman PTFE filter medium (frit), pore size 5.0um, housed in a

polypropylene tube.

Qasis cartridge

This refers to a Waters Oasis™ HLB Liquid Phase Extraction Cartridge

Evaporation of product fractions after purification

Reference to column chromatography, SPE and preparative HPLC purification includes

evaporation of the product containing fractions to dryness by an appropriate method.

Agueous ammonia solutions

‘880 Ammonia’ or ‘0.880 ammonia’ refers to concentrated aqueous ammonia (specific
gravity 0.880).

Intermediates and Examples

All reagents not detailed in the text below are commercially available from established
suppliers such as Sigma-Aldrich.

Intermediate 1. 1-(Cyclopentylthio)-4-nitrobenzene
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HCIl v NH amne / Heterocycles (1991), 32(5),
1003-12. Internediate o CH3 Me- Internedi ate
w@200etbB9s8/ani | ine / 434 2.75 48 Al drich 45 6NPCTHEP2004/005494

NH Me- Internedi ate 3- 429 2.93 46 48
am nobenzonitrile HCl / Aldrich Internediate F Me-
Intermedi ate 3-fluoroaniline / 422 3.02 61 / 48
Aldrich HCI \ NH 72 WO 2004/ 103998 PCT/ EP2004/ 005494
| CH3 Internediate Et- dizat eN®=f | uor o- 3- 466
2.92 74 F\ 72 net HCl i H Apol | o- Chem
Intermedi ate F Et- -fluoroaniline / 436
3.24 75 72 Aldrich H B | ntérnedi ate C Et -
Internedi ate 3-chloroaniline / 452 3.44 76 72 Aldrich
HCl NH Internediate &\NH Et- Internmediate 3- 443 3.12

Cycl en?a%e?r%lf(@ %?%&l&iléﬁlé lfr%niﬂdnéhw/éb" HigboNedHnl austorteidi (@0ml) and

di at - et
potasauqugrforqgfg I(‘qa%ﬁ?g)ewgapé@@mdf@r %t !mr]4ﬁ1t2 fétfqt;ég—rﬁ%benzene (1.389g)

(availatiE kM Aldichf¥és Zaddled and the mixture was stirred at room temperature

overnight. The mixture was diluted with water and extracted with ether. The organic layer

was washed with 1M aqueous sodium hydroxide (20ml), water (20mi), and 1M aqueous
hydrochoric acid (20ml). The organic layer was separated and the solvent evaporated in
vacuo to give the title compound as a yeliow liquid (0.7g).

"HNMR (CDCly) & 8.12 (2H,m), 7.33 (2H,m), 3.75 (1H,m), 2.19 (2H,m), 1.87-1.62 (6H,m).

Intermediate 2. 1-(Cyclopentylsulfonyl)-4-nitrobenzene
: NO,

intermediate 1 (0.7g) was dissolved in methanol (20mi) and the solution cooled to 0°C.

=0

O=w

A solution of oxone (1.93g) in water (20ml) was added and the mixture was stirred under
nitrogen for 2h at room temperature. The mixture was extracted with dichloromethane,
the layers were separated (hydrophobic frit), and the organic layer evaporated to give the
title compound as a yellow oil which crystallised on standing (0.79g).

LC/MS R, 3.05 min, m/z 273 [MNH,']

Intermediate 3. 4-(Cyclopentylsulfonyhaniline
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79 72 indazol - 6-am ne HCl NH hydrochl oride /
Synthetic Communications (1996), 26(13), 2443-2447

WO pioenomes ate o Et- I nternedi ate 2, 3-di hydr o- 1IPCHER2004/005494
2.97 80 72 benzofuran-4 HCI NH am ne hydrobrom de /
Journal of Heterocyclic Chemstry (1980), 17(6),
1333-5. Internediate o F- Internedi ate 2, 3-di hydro- 1-
450 3.06 88 87 benzofuran-4 HClI NH am ne
hydr obrom de / Journal of Heterocyclic Chenistry
1980), 73 WO 2004/3 / EP2004/ 005494 17(6),
1333-5. Internediat® glnte [ i
/| 426 3.11 89 \ | 87 Al drivgt
F- Intermediate 3-chlor Ganil
Aldrich HO NH CH3 Internetha
3-nethylaniline / 422 3.15 91 |

NH | nternedi ate Cl
442 3.19 90 | 87
| nt er nedi at e

S#Aldrlch

Intermediate 2 (13.1g) was dissolved in acetic acid (150ml) and hydrogenated over
palladium on activated carbon (1.6g) with stirring overnight. The mixture was filtered
through Celite filter aid, and the filirate was evaporated to give a yellow/green oil. The oil
was taken up in methanol and an insoluble precipitate filtered off; the filtrate was
evaporated in vacuo to give a yellow solid. Trituration with ether and filtration gave the
titte compound as a pale yellow solid (8.19).

LC/MS R; 2.5 min, m/z 243 [MNH,']

Intermediate 4. Diethyl ({[4-cvclopentvlsulfonvl)phenvl]amino}methvlidene)propanedioate

Intermediate 3 (10.8g) (Helvetica Chimica Acta 1983, 66(4), 1046-52) and diethyl
(ethoxymethylene)malonate (11.4g) (available from Aldrich) were heated at 130°C for 2h.
After cooling, the brown oil was scratched around the edge of the flask which caused the
oil to solidify. Trituration with methanol gave a beige solid, which was filtered off to give
the title compound (12.3g). The filtrate was evaporated in vacuo to give a brown oil.

Purification by chromatography on silica gel, eluting with 5% ethyl acetate/cyclohexane
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NH HC | Internediate Il F- Internediate 3- 433 2.88
92 87 am nobenzonitrile HC NH / Aldrich |

WO niognomes ate CH3 N-N F- [ nternedi ate 1-net hyl PAFEP2M62005494
2.87 93 87 indazol-6-amne HC NH hydrochloride i
Synthetic Communications (1996), 26(13), 2443-2447
Internmediate /Ha F- Internediate 4-fluoro-3- 456 3.11
F 94 | 87 methoxyaniline/ -,NH HCl Apollo-Chem (a)

follgegd byorl B Etlyl -adejale/oydidrexanks pateramedraitge 68lid; trituration with

I Rh
melf e P o Sy i i R Y ERENY e R il 14.80).
LC/MSAR: H27minNn2G96 1M} medi at e 63 was prepared from
Internmediate 67 in a simlar manner to Internediate
14, using acetonitrile as solvent. 74 WO 2004/103998

PCT/ EP2004/ 005494 LCMS Rt 3.15min nlz 452 [M—I+]

N CH,

Intermediate 4 (14.7g) was dissolved in diphenyl ether (150ml) and the solution heated at
250°C for 30min. After cooling, the mixture was diluted with cyclohexane and the
resulting precipitate filtered off and washed with further cyclohexane to give the title
compound as a beige solid (10.9g).

LC/MS R; 2.46min m/z 350 [MH']

Intermediate 6. 6-(Cyclopentylsulfonyl)-4-oxo-1 A-dihydro-3-quinolinecarboxylic acid

// OH

Intermediate 5 (10.9g) was dissolved in ethanol (100ml) and 2M sodium hydroxide
(100mi), and the mixture was heated under reflux for 3h. After cooling, the solvent was
evaporated in vacuo and the residue was dissolved in water and washed with ethyl
acetate. The aqueous layer was acidified with 2M hydrochioric acid to between pH 5 and
pH 6 which caused a precipitate to form. The precipitate was filtered off, washed with
water, and dried in vacuo overnight to give the title compound as a beige solid (9.47q).
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gui nol i necar boxam de hydrochloride 5 H3C, NH O NHz cl
N CH3 HCJ Internediate 66 was prepared from
WO nioenomes at e 68 usi ng 3-nethoxyaniline in a SPEI/EP2004/005494

manner to I'nternmediate 14. L MS Rt 2.80mn nmlz 342
[MH#] 10 Internedi ate 104.
7- Chl or o- 4- (2, 3-di hydr o- 1- benzof ur an- 4-yl am no) - 8- net h
yl - 3- gui nol i necar boxam de hydrochl oride. 0 NH O NHi

LC/MS RN.658inHElz 302 Mt er medi at e 104 was prepared from
I ntermedi ate 68 using 2, 3-di hydro-I-benzof uran- 4-
amine in a simlar manner to Internediate 14, using
acetonitrile as solvent. LC/ M5 Rt 2.80m n rriz 354

iy, ! ) : idghenyl
0

! e
11+ O O S CH3 4-Fluoro-2-nethyl -1-nitrobenzene

(2.6g) (avail ap gnd sedi um
% (avallabefrmAIdrlch) wer e

Noret hy 1) at 50C for
16h. After cooli ng the : ened, the
fi Itrate col | ect ed &d the soI vent fenoved in vacuo.

resul t ant N

Intermediate 6 (1.43g) was suspended in thionyl chloride (20ml) and N,N-
dimethylformamide (5 drops) was added. The mixture was heated under reflux for 2h.
After cooling, the thionyl chloride was evaporated in vacuo and the resulting residue was
azeotroped with toluene. 0.880 Ammonia (25ml) was added dropwise to the yellow solid
(caution: exotherm), and the suspension was stirred at room temperature for 16h. The
resulting precipitate was filtered off, washed with water, and dried in vacuo to give the title

compound (0.71g).
LC/MS R; 2.47min m/z 339 [MH"]

Similarly prepared were the following:

o Cl 0
RA_ /,
\s/
// X NH,
0]
19, /
R N
RZO
Intermediate R®- R". | R®- | starting material/ source LCMS LCMS
No. MH"* R; (min)
4-(phenylsulfonyl)aniline
Intermediate 8 Ph- H- H- | 347 2.58
/ Maybridge
4-(methylsulphonyl)aniline
Intermediate 9 Me- H- H- / Sal 285 2.00
alor
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precipitate collected by filtration to give the title
conpound as a white solid (3.5g). LOMS Rt 3.22mn mz

WQAWH4[104981+] 10 Internedi ate 18. PCT/EP2004/005494
3- Ami no- N- hydr oxybenzenecar boxi m dam de NH2 H2N JC
HOBN 15 To a stirred solution of 3-am nobenzonitrile
(4.09) (available fromAldrich) in ethanol (100m) was
added hydroxyl am ne hydrochloride (4.79) and potassi um

lnterﬁ&ﬁe@@mtb%lzl- 09)| Mand ihdifedliedsur e heat ed ungder 1efbyx
for 22h.| Afteér cooling to 1 n’perature The
m xt ure vvasfilteredtﬂlﬂ%?j%mg;}w filter aid, |the

nterpecaitilie m&hedvsn it H-ef Ripkshzenaind the filtraees | 219
concentriated|in viacuo|t@adihve the title ¢conpound]as a
vi scous oil (5. 39g). 2@ grq: Si 02 (ethyl agetate) Rf =

1

0.34 Intjernedi atg 19 | |
Interredixcoa az - 3- w ) fani.| { A eth%h%'@%ﬁﬂﬁm% 397 2.40

PCT/ EP20[04/ 005494 NHR/ehgficaghin@edctaTo a|stirred
solution of Interinedi at1esd)86a(5H,. Bgs-52 n dr
tetrahydrofuran (50m ) was added 4A nol ecul ar sieves,
foll owed by sodi um hydri de (60% di spersion in m neral

oil; 1.5g) and 5 the m xture heated at 65C for 30 mn.

Intenhediate 3@ #1@inldro-6r[0Bmet Usrey/ ¥ lyblinacabakdide
(2.8mM ) was added and the m xture heated under reflux
for 16h. After cooling to 20C the m xture was added
to water (100m ) andHextracted with ethyl acetate. The
combi ned organic | ayer@ were wishedOwith brine, dried
over nmagnesi um gy # and conentrted i n vacuo.
The residue was puri f/ echA R|t 09 ﬁ,phy on silica
gel, eluting with 198 dig ane to give the
title conpound as a white .0g). TLC Si02 (30%

5 ethyl acetate in cycl ohexane) R = 0.22 Internediate
20

f 2- Am no- 3- chl or o- 6- (et hyl oxy )9hen I'1-2-chl oroet han
Thls(y\f?@ madg in the same manner as lntermedlate starting from

4-[(1-methylethyl)sulfonyl]aniline (Helvetica Chimica Acta (1983), 66(4), 1046-52).
LCMS R; 2.27min m/z 313 [MH"]

10

The following were also made in the same manner as Intermediate 7, with the proviso

that the intermediates of formula

.,0
RS/
NO,
R2O

15

were prepared from the appropriate 4-fluoronitrobenzene in a similar manner to
intermediate 15:
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Cl O CH3 ONH2 C Boron trichloride (259) was added
to dry dichl oronethane (250m ) at OC and the

WO e®@ul103998) sol ution stirred for 10 mn. A sol uPCDRPHD4/005494
2-chl oro-5- (et hyl oxy)aniline (30.6g) 20 (avail able
fromPfaltz Bauer) in dichloronethane (100m ) was
added dropwi se over 15 nin to give a dark red/bl ack
m xture which was stirred for 20 mn at OC.
Chl oroacetonitrile (%9 5ml) wdg added, followed by the
portionw se additiongof al um num ,\ﬂ_qide (28.49).
The m xture was st(me gomtenper&t ure for 1h and
then heated 77 WD 2004 /| EP2004/ 005494
under reflux for 3h. Thew* & was cooled in an
ice/water bath and 2M hydrochl'oric acid added,
foll owed by 5M hydrochl orR€ acid (200ml). The
resul ti ng bi phasi c mxture vvas stirred at room

Tenperature for—itHh—ang—then—heated—at—80CFo+—30mn-

After cooling to |room|Stygrature the organic | ayekCMs
Intepyassliato| | lectR'@0aNnd |t ke atuealys | ayestatixg sasiied Lovsh| 5r,
Nurfbeg Nl Oor et hane. The cé)@bhp&.qdorg Ai SRBYIRE S | WREE | (min)

washed with water| drlegl sodlumsupate and

COTICEMt Tjaiet T vacuo—4 he—ti-tt+e—conp
Integmerligte B gkd~sol i d| ( 57. 8@) TLC Si o‘@d@@@% eth

in cycl ghe 3)0 Rt = O. BrondrGbehset (el digt € 2]

411-5A_rp no- 5£_chl 650- 1- benz Qé/wdadfn 3|( H)enﬂen@sulf.pate .

0 a|stirred suspension of alum ride

(77 6g) |in dry dichloromethane ( ngnaeg g&’

20 (45g)lin

wmion of llnternedi
C LEBBLELA AL Trioor

SU,PPF L
I

n
O F=<<Q

IFLY\\A I ol a T C‘f\l
Ut U (’“l (oA DT O

Integipdigtd ¥r qnet hane (290 ) 5-Ahe2- i Xt Soriemwas heat ed Uncen
refl ux flor and| t hen| ggadiedet 0 r(p,gm,g)@)n'per at ure.| The
m Xt ur e |was dgc\o posed| by the dra on of, 2M
hydr ochljori c aci d t hep et hano onet hane
wer e added and the organic Iayer doVP BBV TThe
agueaus 20 layer s extracted witAl di chl or onet hane

<

q)enzgmﬁalgnhalte

Inter@@@latt Be | C ed prgan| saloyers drdoggmaver SOgisum gs
sul phat e a_n gncent rag ﬁﬁjotdhﬂnva“ ometh'l}:mgnzgn%y due wds
di ssol ved in Boi | ng
Aldrich sulfinate/ Aldrich
Intermediate 33 | MeSO,- Me- | 5-fluoro-2- Methanesulfinic 299 212
nitrotoluene/ acid sodium salt/
Aldrich Lancaster
Intermediate 50 | MeSO,- MeO- | 4-fluoro-2- Methanesuilfinic 315 1.99
(methyloxy)-1- acid sodium salt/
nitrobenzene/ Lancaster

Maybridge

5 Intermediate 10. Diethyl {[(4-iodophenyl)amino]methylidenelpropanedioate




10

15

20

25

nmet hanol and an excess of triethylam ne added. The
sol vent was renoved in vacuo and the residue absorbed
wo@niod/163998 ca gel . Purification by chromat ogr apPQT/BP2004/005494
silica gel eluting with a gradient of 20%to 50%
ethyl acetate in cycl ohexane gave the title conmpound
as an 25 orange/brown solid (46.99). TLC Si 02 (30%
ethyl acetate in cyclohexane) Rf = 0.66 78 WO
2004/ 103998 PCT/ EP2004/ 005494 Internmedi ate 22.
Chl,pr 3-dhdrvdr g; z anagheshy) - i
A Bvtee T pl P RaBe (GO RRIaRRE oM AENG) End ciethy
(ethwmneﬂwngbnajonaiﬁ @1 0Omht @vaiedleafrerp Aldrigh) wag heated to ca. 60°C,

wher%g&m ﬁeorﬂ&fd?@@@t %cfﬁé”ﬂﬁea‘% %s%ﬁ @%ﬂ:‘;@ 1dOf°Ce£r\‘l{ lﬂéﬂgﬁ@ mixture

and tri uoroace ic an
was réraovedxirem desting pad baakepip. Hﬁatle@wasrcontlmim alt 1gagerfer 1h, and

the éoﬁm%%ﬂé&eé Qla ds'ﬁgd Wity %/}Eﬁeﬁgﬁétﬁlﬁaﬁ\@étr%Hﬁp&ngOrny and dried

ropw se€ addition wat e e organic
in vagae aiedd’ (oaqvarmmtté@ givacha litke conmsiund @s aamj@cﬁmd I(@@@s
LC/MseRe:?(Bﬂﬂfh 53 8ot N’II-P'] chl or omet hane. The conbi ned
org ayers re 10 dried over sodi um sul phate and
concentrated in vacuo. Purification by chromatography
on silica gel, eluting with 10% ethyl acetate in
cyclohexane gave the t|tIe conpound as a brlght

acet ate in cycl ohexane) Rf O 69 15 Inter msdl ate 23.
N- ( 5- Chl or o- 3- et hyl i dene- 2, 3 di hvdr o- 1- benzof uran-4-v
[)-2 2 2- trlfluoroacetamode & HF H&NF C 0 20
To a mxture of patass but qQxi de (2.0) and

odi d& (7cttg) was added dry
re stirred at room

tenperature for 30 N

Diphenyl ether (175ml) was heated to reflux temperature, and Intermediate 10 was
gradually added down an air condenser. Once all the reagent had been added the
mixture was heated under reflux for a further 30min. The mixture was then cooled and 2-
methylpentane (200ml) was added. The solid formed was collected by filtration to give
the title compound (24.69).

'HNMR (DMSO) & 8.58 (1H,s), 8.42(1H,d), 7.99 (1H,dd), 7.44(1H,d), 4.21(2H,q), 1.28
(BH,1)

Intermediate 12. 6-lodo-4-oxo0-1,4-dihydro-3-quinolinecarboxylic acid

OH
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10

15

20

25

mn, then heated under reflux for 30 mn. The m xture
was cooled to roomtenperature, a solution of
WO niognomes ate 22 (1.0g) in toluene (30m ) addeRPiCT/EP2004/005494
dropwi se and the m xture heated under reflux for 30
mn. The m xture was cool ed and quenched by the
dropwi se 79 WD 2004/ 103998 PCT/ EP2004/ 005494
addi ti on of saturated amoni um chl oride solution. The
m xture was partitioned between ethyl acetate and

sl Ghng LRSS AP G P IS A0 ] ey s

The AssBltaitesolnion twas auetitodoteoneriaiect 1, ape the mixturedvas, beated under

oni SR P G SHF A Aol Ko fas sccec
giving i aRR¢ pasortaie. oAt dtindmy el 16hethet pregipitite waksOfidesed ff, washed

. acetate i.n, . cycl ohexan ve t it a
with 1585 308 AU EPACLP 1 e e Chrictind 36 puGRIRAL 6165,
LC/MS Rt @bemimmeyEleqmeRpne) Rf = 0.50 10 I nternedi ate 24.

2,2,2-Trifluoro-N(3-nethyl-2
3-di hydro- 1- benzof uran-4-yl )acetamide 0O F CH3 HNF F
O A solution of Internmediate 23 (0.10g) in ethanol

Inte S BThee 1485 BABRS ol QuinBld RIS Ale :{g g?:nt))gghere of

hydrogen for 20h. The mxture was filtered through

"hyflo' filter aid, washed with gthanol and the

sol vent renoved in vacuo to| givg the title conpound

as a white solid(d. S8 0y 30% et hyl acetate

in cycl ohexane) Rf = 20] nt er médi at e 25.

3- Met hyl - 2, 3-di hydr o- &bengfur an-4-amne CH3 NH2 O

25 80 WD 2004/ 103998 PCT/ EP2004/ 005494 To a stirred

solution of Internediate 24 (0.087g) in 2:2:1

t et rahydr of uran: net hanol : water (5nl) was added
Intermediatermizh (& ti Wes @dded pgyticamise: tre stirsd trendighiaridg @Pml). NN-
dimdtAMEhETRE' @t 4oFs)f Rhs added and the mixture was heated under reflux with

stirring under nitrogen for 1.75h. The excess thionyl chloride was evaporated in vacuo

and the residue was azeotroped with toluene (2x50ml). The resulting pale yellow solid
was added portionwise to stirred 0.880 ammonia (250ml), and the mixture stirred at room
temperature for 1.5h. The solid was filtered off, washed with water and dried in vacuo at
60°C for 16h to give the title compound as a white solid (7.949).

LC/MS R, 2.72min m/z 332 [MH"]

The following were made in the same manner as Intermediate 13:

Cl

| N CONH,
—
19 N

20
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47h, then at 60C for 2.5h. The solvent was renoved in

vacuo and the residue partitioned between ethyl
wae@tae®and wat er. The aqueous | ayer was re- eRCT/ER1004005494

with 5 dichl oronet hane and the conbi ned organic | ayers

dri ed over sodium sul phate and concentrated in vacuo

to give the title conpound as a colourless oil

(0.049g). TLC Si02 (30% ethyl acetate in cycl ohexane)

Ingrrﬁﬁ%laéel nReLmediggte @ani.as_el' t s 1| Lcms

plyr aniline NH2 Als i pn .
3-(4“‘6'1“1‘;’&0 1- net hyl - | H pyr alz Tter? yl ) arfi Iodlmﬁle '.“8%5"’
(av

ailable from 15 NMaybri nol—(20m-) was
addegdetrediateps €1 hylr ogenad-ed suspensi on 08475% pad.d@adi pym
on (charcoal (0{5g) irn ethanol.(AQsdk),. (The resul ting
susppensi on was|stirred unde&I E at nogphere of
hy dregen—fer—3h—The-xtuf —tgred—through

" hyf lnetmefliefetter | ai b gndCthe HH‘OFCE‘F pad wehed w?

et hanol (50m )| The gonbi nediodoatiireat e \was evapor at ed
in |vacuo to give a brown guRlycalhi S gum was {reated
ext [REESIS 2k e Hyt [acEt ot el EBRlBB )t orodfic
| ayginteweedia@isy eq ober | mignes? Eimf%'ﬁrioﬂ?lat e3%nd|t hé&®®

sol vent renoved in vacuo. Pugrnilihé Cadricion by
chr om;npegg@%py of. si|l i ga gplrom &ehisrd-hg wadh di ety

et her, gave the titlg conpolipgbadmea White crystallin
soljd (0.5g). |TLC Sij02 (di e,g\,glr)éh ether) Rf =/0.28 2
Intermediate 27, 1 2-Dipeth
H benzi m dazol - 6-am ne 81 V\D 2004/ 103998

InterF:ggél ezégmé,e%éh%ro %%ﬁi Jdgmoﬁk&arti&aﬁld?e“ rred
oride dihydrate (4.7g) in

concentrated hydrochloric acid (15nl) was added

1, 2-di et hyl - 6-ni tro- 1H benzim dazole (1g) (J. Chem
Soc., 1931, 1143 5 1153), and the m xture was stirred
at room tenperature for % 2ure was poured
onto ice and chl orof or S|f|edto pH 10 by the
addi ti on of 10M sodi uavhydraxide solution. The
mxture was extract®d seyeralM tines with chloroform
and the conbined organieyextracts dried and
concentrated in vacuo to gl ve a brown solid. This was

OT

Intermediate 68 was prepared from 2-methyl-3-chloroaniline (Aldrich) in a similar manner
to Intermediate 13.
LC/MS R; 3.00min m/z 255 [MH']

Intermediate 14. 6-lodo-4-{[3-(methyloxy)phenyljamino}-3-quinolinecarboxamide

hydrochloride
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10

crystallised fromethanol to give the title conmpound.
10 TLC Si 02 (dichl oronet hane: net hanol : 880 ammoni a
w@0020030¥8 Rf 0. 75. Internedi ate 28. PCT/EP2004/005494

3- Mercapt o- N, N-di net hyl benzamde SH ONCH3 1 15 CH3

| odine (1g) was added to a stirred solution of

3-[ (di met hyl am no) car bonyl benzenesul fonyl chl oride

(29) (Borthwick et al, J. Med. Chem 2002, 45(1), 1-18)

and triphenyi phosphine (8.4g) in 1,4-dioxane at OC.
lnterrﬁ&ﬁat@ X8 U(5eog/)ﬁ§/a§td|§£&\%dfﬂf handl %Oﬁhg‘blﬁmbthoxyamlme (3.37ml)

mper at ur e. he m xture was poured into a

(avaﬂgtalred’mm &I@r@hojwﬁnaqwn@yd tas PR NP s ek Wder e or 2.5n.
The r@gﬁﬁr?gt Greki ?fé@'w&)s fﬁt@%d/@ﬁmwa!ﬁea AN SREH tB1GiVRvHE GHé 86mpound.

sol ut1lon (2x4 he al kaline extracts were
LC/MgdR @ §9neid "é(ﬁ&zia b’x]t racted into dichioronethane

(3x50mM ). The extracts were washed with water

(100m ), dried (Na2SO4) and evaporated to give the
The follewing Weseneadiedingbe Sapis parmsas bigrmediete 1& using; aE%waﬁ"e as
solveRt 2.32mn, mz 182 [ MH] Internmedi ate 28.

3- Mer capt o- N, N- di net hyl bah;am de (alternative

synthesis) 82 WD 2004/ 103998 PCT/ EP2004/ 005494 SH O
N CH3 | CH3Aso|ut|on of co

3, 3' -di t hi obi s( N, N-oi eyt be 8'5‘; (Ger. Offen.
(1978), DE 2821410) - n 1, 4-di oxane (400ml)

and water (100nl) wa

e

0] 35C and concentr at ed

hydrochl oric acid (sm) was “added. Tri phenyl phosphi ne

(55g) was added portiomft se over 25m n nmaintaining
the tenperature bel ow 42C, then the m xture was
str+ed—at—40Cc—For—2 5h—AH-er—cooHng—to—anbtrent
Intermedipter |at urRiNit-he i i R-u| e Stagtios c o @evrer Sowe {|oL@ES | LoMS
NRRL, | and partitji oned mafeween 2N aqueous |SH*UMR; (min)
Q droxji de sol utign (2b0m) and et hyl 10 adetate
00Tt~ cd.he agqugous htase wWa %Wrat ed n%wa‘,né%
‘“te"\‘/\?dﬁ‘? et acet at|e“f 2| Remsdiaifal) > M FRE "W de dusphas & Rad
38 aci di fli @ i th 5N hydr€chl ori g /"éﬂflpfd and extracted with
Hcl et hyl |acet’ate (3X4400m ). The drganic extracts of the
aci di ¢ aquedus phase Wwere conbined, dried over |sodium
sul phate, g thg sofvent evaporated to | arsqlid.
lnternrﬂi@?e oA Me- lntermediatep 4-fluoro-3- qa 4 2 %.78
F
35 48 methoxyaniline /
HCI TH Apollo-Chem
Intermediate P Me- | Intermediate | 2,3-dihydro-1- 446 2.81
36 48 benzofuran-4-
HCI TH amine
hydrobromide /
Journal of
Heterocyclic
Chemistry (1980),
17(6), 1333-5.
~ H:I
Intermediate o Cl- | Intermediate | 4-fluoro-3- 472 3.29
F
39 ﬁ 49 methoxyaniline /
HCl TH Apollo-Chem
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solid was dissolved in hot ethyl

40- 60 petrol

wab4gedoo i on was | eft to cool

filtered off, was

I nternedi ate 29.
6-(f3-]

hed

(Di met hyl am no

acetate (100m ) and
(160mM ) was added to 15 the hot sol ution.

and the resul tiPQI/BPL004005494
and dried to give the title
conmpound (28.4g) LOMS Rt 2.24mn mz 182 [ MH].

car bonyi | phenyl }thin)-4-[(3- 20

yphenyl ) am ng\-- B iRt dilegls nahjsRer. 3- carmxdm@t@,
'“terg‘éé%}% D 03998 PCT/ E n‘3‘2“5504/‘50 05 4}” G811 0 GLNH O
40\ NHP H3C~ |CH3 3enﬁ¥ilrred m xt Ure of
HCII nt er medi-at é" 45 (0. Sg : I nt er nediiieg e 28 (0 3929)|,
cuprous iodide (|0.03g) and polmg@sbumnidear bpnat e
(0.38g) in 1,3-dijmethyltetrahypippyircsm di nf2( 1H)|-one 5
(7m) was heated |at 100C for 1??'ter;>rch9i m xt ure was
cool ed] poured into water (100 ,é(na extracted into
ethyl acetate (3x40n ). The ext Fetssy WOPY: hashed with
water (100m ), dried]|(Na2SO4)| sneel, esaporated. The
mte.#n%&gtgu trat Uiadhdhian 15 ethyl acef ai® ([10sHo)
to gl ve com)gynd as aag“aﬁnn crﬁ)l}l'r_igured solid
(O 263( t 2.6 11 10
HCII nt er mg 1, 1- Di met hy| et Hjgrich
f(6-i0¢ et hyl oxy) phen,/l | am no} - 3-
gui Aot y| Fearbamate O =~CH3—6NHD— 1T NH—NQ
Intemedipi8 C Cl- | Intermediate | 3-fluoroaniline / 442 3.40
42 49 Aldrich
HCl TH
Intermediate N—n" o Cl- | Intermediate | 1-methyl-1H- 477 3.05
43 ( 49 indazol-6-amine
HCI NH hydrochloride /
| Synthetic
Communications
(1996), 26(13),
2443-2447.
Intermediate FN/ o Me- | Intermediate | 1-methyl-1H- 458 2.03
44 N 48 benzimidazol-6-
HCI NH amine /
| Heterocycles
(1991), 32(5),
1003-12.
Intermediate o Me- | Intermediate | 3-methoxyaniline/ | 434 2.75
45 @\ 48 Aldrich
HCl TH
Intermediate H Me- | Intermediate | 3- 429 2.93
46 48 aminobenzonitrile
HCI N /| Aldrich
I
Intermediate F Me- | Intermediate | 3-fluoroaniline / 422 3.02
61 48 Aldrich
HCI TH
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15 84 WD 2004/ 103998 PCT/ EP2004/ 005494 To a stirred
Internmedi ate 14 (6.93Qg) i
waelewhiiaoesret hane (170m() was added

suspensi on of

N, N- di met hyl

n

PCT/EP2004/005494

The

-4-am nopyridine (2.42g) followed by
di -tert-butyl di carbonate (18g) (Al drich).

solution was stirred at roomtenperature for 25 mn,

then. mnr‘bﬁﬁd h\/ a_d_d_i_t,_;_o_n__oj—_anugoggﬁq! tricaci
lnterr(lélﬂ{fhﬂ ) afd stirredt v|lgemedste Y 4£fmbro~30 mn.| Pee or g@hi §
74 | ayer wfaﬁjlﬂsepar ated and the m@g}éﬁ.meayer washed
HOl with dic gnet hane (50m ). T I%Q%‘Q%ned or gami c
extracts were washed with brine rledeer
lntenﬂ&ﬂa%gs SU|t Dh?t etEtagqnte%ﬁﬁ&ttgﬂtatf%tﬁgunh@/t vacugs [he.zs
resi due rityate die er tolgive a
& yel | ow d V\,hﬁch vnb}z col | ec%/Aédd'e'by filt rgti onj
HCl washed WI thdi et ijl et her (3 X 15nl) and dri ed iin
Y-a€to gl vc t | e—tit+e——cof vht—as—a How——soti—d
Inter@lia ) . 10 N%) Bt Rintgeneiliae nHSZch@@@nll[nM_H] 452 | 3.4
76 Inter nb‘\i 72 Aldrich
net 6- [ (4-4 ‘ G But yI (di et hyl)sill yl | oxy} phenyl)thilol - 4-[
(3- et hoxyﬁhenyl ) am jnol gui nolli ne- 3- car boXam de| 15 HN
ntermed R | S)I! E?Cm@m%g.at&' "égcl ' C34 3Al 342
stirred xture of t er medi atle
7 4-{[ter@itﬁyl (dijmet hyf? sHyI]cﬁW}Ob?j‘é‘ﬁ‘fg% t hi ol
HCI (0. 74q, 5802A1), mith / Aldrich
(oxydil-2 ‘L- 'nhan\/l ene) bi s(di phanyl phosphineg) (0!059),
Interrp&fiaBs S|i U Bt ert - but exi detefr2di2t6 g) 3-radlid)ianiline / 432 3.15
7g tris(di yl i deneacetgne) di padadi unm(0) | 20 (0. 089)
e L0 tolju g0ml) was| heated gt 106C for 18h. The
m xturie was |cool ed, djiluted wifth ethyl acetate (25ml)
and Shed,cmi Th g sodj um car bonat [Uutign
'"ter'???éatew@r 2H k(f:M extrjact s W&“@a@\'ﬁ%“ %W?? er4(7g gF;r?fl%'B ,
79 dried ) and con@entratédnqaw'ﬁ'@'a@@o. The residue
HCl was puy i Dy dhr on@at ogr aphy| maroickideda del usiing
et hyl lacet at &/ diet hyl ether (Sg,n@gt,cas tha el uent. The
appropriate fractli ons| were concent r Ca%o vacuo to
25 givie the title conpound as |[aY&l'l"d ”fsoam (0. 38g) .
85 WD 2004/ 103998 PCT| EP2004/QU$%§)426(E@/ Mg Rt 3/9mn
mz 532 [ MH] 2443-2447
Intermediate i Et- [ Intermediate | 2,3-dihydro-1- 460 2.97
80 @? 72 benzofuran-4-
HCl TH amine
hydrobromide /
Journal of
Heterocyclic
Chemistry (1980),
17(6), 1333-5.
Intermediate 7 F- | Intermediate | 2,3-dihydro-1- 450 | 3.06
88 d 87 benzofuran-4-
HCl TH amine
hydrobromide /
Journal of
Heterocyclic
Chemistry (1980),

73



Internediate 51. 1,1 -D nethylethyl 4-amno-1
H i ndazol e-I -carboxylate 5 NHZ N NHC CH3 OO CH3
waoooa/1ebsit i on of 4-nitro-1 Hindazol e (1.57g, PODEP2VA4/005494
of Heterocyclic Chem stry 1979, 16(8), 1599-603) and
di -tert-butyl di carbonate (2.33g) in acetonitrile
(30m) was added 10 N, N-di net hyl - 4- am nopyri di ne
(0.059g). The reaction mxture was stirred at room
tenperature for 3D m n, then copggnigsatsed | n vacuo to

eave—g by oW SO [d_Wii Chr W rified by E
Integlediett ng skquential Iy Wi "t“}‘im%ﬁ'ai% g? ﬁ‘ﬁ anéli etﬁ@l
89 et her t ve 1, |1 -dishet hyl et Atich
Hcoi4- ni tr o- T tpdazol e- 1-{car boxyl ate as a yel fow sof i d

(1.99) LUMS Rt B.26|min, niz[263 [Mi#] 15
Intermedizt®) 'T'Et yl et hyl | 4eni|ti@mbditd Ndamebsiide cal baxy| at @19
oo (1.2 di ssol yed ijn et hanol ,(1H0 nl) and stjrred

with 109 | adi um on carbon (0.24g) under |an
HClat nosphere of" hydfogen (1 at mbsphere pressure) for

18h—The—sptutionwasfitteredithrough a pad—of telite

Integgregiatet he 'I | t r at e| cBndétiemediasd) ?’ﬁ“ﬂ?&@’iﬂtﬁef o|gittee thé™

o1 title ¢dhpgund as|a yelsrow or angerichol id 20 (1.0Bg).

ol M5 Rt @Mrin m 2 234 [MHF] Internedi ate 52
Et hyl
mteﬁneh@é rj nocar bonyk.) -|4niddnduidid er o- 3- (et hyl axy) phesy|
am no}- 8- 25 net hyl - 6- 8UI nol i n ;n)n%} piopanoat g 86
2 \\0 2004/(T0B8998 PCT/ Epzd’ 41 005493 _ FIH3C NH 0
HOLO /S |V i\ NI112 / Aldrich

Intermediate F- | intermediate | 1-methyl-1H- 462 2.87

93 87 indazol-6-amine

HCI hydrochloride /
Synthetic
Communications
(1996), 26(13),
2443-2447

F- Intermediate | 4-fluoro-3- 456 3.11

87 methoxyaniline/

Intermediate
94
HCI Apollo-Chem

(a) Salt form: HCI = hydrochloride

Intermediate 63. 7-Chloro-6-iodo-4-{[3-(methyloxy)phenyllamino}-3-

quinolinecarboxamide hydrochloride

Intermediate 63 was prepared from Intermediate 67 in a similar manner to Intermediate

14, using acetonitrile as solvent.
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CH3 A m xture containing Internmediate 35 (1.4g), ethyl

3-ner captopropionate (0.74g, available from Aldrich),
w@oiageiomsn t ert - but oxi de (0. 649), PCT/EP2004/005494

tris(di benzylideneacetone) dipalladium0) 5 (0.26Q)

and (oxydi -2, 1- phenyl ene) bi s(di phenyl phosphi ne)

(0.15g) was dissolved in N, N dinethylformm de (20m)

and stirred under an atnosphere of nitrogen at 100C
LC/MGR: 88tSmin THz245DIMEHt s were concentrated in vacuo and

the residue dissolved in nethanol. This was purified

b hrormto Ph on_an SPE col umm eI uting with
EQLALE- DO, Q= athyl-4- MWW HNE z"l.l.@-:g to

qu:ngllwé%:atﬂwaﬁxidelrﬁ/dmmaed as a brown foam (1.06g). 10
LOMS R 2.69 mn, nfz 458 [M#] Simlarly prepared

vverethefollovving: HBCHNO o "'[["--""""s [ | \
NH2 O N CH3 15 Internediate R NH Starting LCVM5S LCMS
Number Material M+ BRE, Internediate I O

I nternmedi ate 452 2.67 %7 6 ,NH 87 WO 2004/ 103998
PCT/ EP2004/ 005494 I nter medl af'e ;ﬂ I ntermedi ate 411

2.36 58 62 | H Inter atermedi ate 428 2. 86
103 / 61 ,-NH |Internedi g

3-f(3-(Am nocar bonyl ) -4 Nuoro 3- (et hyl oxy) phenyl
| am no} - 8- CH,

Intermediate 66 was prepared from Intermediate 68 using 3-methoxyaniline in a similar
manner to Intermediate 14.
LC/MS R; 2.80min nm/z 342 [MH"]

Intermediate 104. 7-Chloro-4-(2,3-dihydro-1-benzofuran-4-ylamino)-8-methyl-3-

quinolinecarboxamide hydrochloride.

NH 0
N NH,
_
cl N
.HCI

CH,

Intermediate 104 was prepared from Intermediate 68 using 2,3-dihydro-1-benzofuran-4-
amine in a similar manner to Intermediate 14, using acetonitrile as solvent.
LC/MS R; 2.80min m/z 354 [MH"]

Intermediate 15. 3-Methyl-4-nitrophenyl phenyl sulphone
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met hyl - 6- gui nol i nyl )t hi ol propanoic acid O-CH3 F INH O
HOB ~/S/ I \ NHS O0Ov N 5 CH3 A solution of

WO piogn1ome8 at e 52 (0.95g) in ethanol (10m) wasPCT/EPRL0641005494
with 2M sodi um hydroxide (10m ) and the resulting
solution was left standing at roomtenperature
overni ght. The sol vent was evaporated in vacuo. The
resi due was dissolved in water and 10 acidified with
2M hydrochloric acid to pH 4. TRe resulting
precipitate was filtered off, @;shed with water and
dried in vacuo to give the"t{teggnpound as an orange
solid (0.8g). LC M5.Rt 2 n, mz 430 [ MH] 15
Simlarly prepared wel\e t\h okl owi ng: 88 WO
2004/ 103998 PCT/ EP2064%,005494 SNN O HOS NH2 ON
CH3 Internediate R NH Stakting LCVS LCMS Nunber
Material MH+ Rt (min) oxmedi ate | F Internediate
400 2.39 59 / 103 /-NRK ernediate | N Internedi ate
383 2.10 60 / 58

4-Fluoro-2-methyl-1-nitrobenzene  (2.6g) (available from Aldrich) and sodium
benzenesulfinate (3.0g) (available from Aldrich) were heated in N,N-dimethylacetamide
(40ml) at 50°C for 16h. After cooling the mixture was filtered, the filtrate collected and the
solvent removed in vacuo. The residue was triturated with cyclohexane and the resultant
precipitate collected by filtration to give the title compound as a white solid (3.59).

LC/MS R, 3.22min m/z 295 [MNH,"]

Intermediate 18. 3-Amino-N-hydroxybenzenecarboximidamide

NH
H,N

HO

To a stirred solution of 3-aminobenzonitrile (4.0g) (available from Aldrich) in ethanol
(100ml) was added hydroxylamine hydrochloride (4.7g) and potassium carbonate (14.09)
and the mixture heated under reflux for 22h. After cooling to room temperature the
mixture was filtered through 'hyflo’ filter aid, the residue washed with ethanol, and the
filtrates concentrated in vacuo to give the title compound as a viscous oil (5.39).

TLC SiO, (ethyl acetate) R¢ = 0.34

Intermediate 19. 3-(5-Methyl-1,2 4-oxadiazol-3-yaniline
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,NH 5 Internediate 54.
4-{f3- (Met hyl oxy) phenyl | am no} - 6- (4- pi peri di nyl sul fony
wo 2003403998 nol i necar boxam de trifl uoroacet at e CCOHBP20bH/005494
NHO O00OS O 112 NH3 .CR3cO2H 10 To a m xture
cont ai ni ng Exanple 377 (0.64g) in anisole (9m) was
added a solution of 95%trifluoroacetic acid in water
(16m ). The m xture was stirred for 1.5h at room
tenperature and was thégHconcentrated i n vacuo. The
resi due was co-evaporatped with 89 WO 2004/ 103998
PCT/ EP2004/ 005494 ta (2 x 20nL), triturated with
ethyl acetate and fil | to give a yellow solid.
This residue was aga u ut\ed with ethyl acetate
and filtered to give the tit e compound as a yellow
solid (0.570g). LOMS Rt 1.9 n, mz 455 [MH+] 5
Intermedi ate 55. 1, 1-Di nethyletRyl 4-f
(3- (am nocar bonyl )-4-{[4-fl uoro-GH,
(et hyl oxy) phenyl | am no} - 8- et hyl - 6- gui nol i nyl ) sul f ony
['l-1-piperidinecarboxylate '"CH3 CH3 OF H3C Ol N

To a?étiprem_sloﬂjtioh of htehhigi&le 118N (5.39) in dry tetrahydrofuran (50ml) was added
4A molecular sieves, followed by sodium hydride (60% dispersion in mineral oil; 1.5g) and
the mixture heated at 65°C for 30 min. After cooling to room temperature methyl acetate
(2.8ml) was added and the mixture heated under reflux for 16h. After cooling to 20°C the
mixture was added to water (100ml) and extracted with ethyl acetate. The combined

organic layers were washed with brine, dried over magnesium sulphate and concentrated
in vacuo. The residue was purified by chromatography on silica gel, eluting with
dichloromethane to give the title compound as a white solid (4.0g).

TLC SiO, (30% ethyl acetate in cyclohexane) R; = 0.22

Intermediate 20. 1-[2-Amino-3-chloro-6-(methyloxy)phenyl]-2-chloroethanone

Cl

o) NH,

Cl

Boron trichloride (25g) was added to dry dichloromethane (250mi) at 0°C and the
resulting solution stirred for 10 min. A solution of 2-chloro-5-(methyloxy)aniline (30.69)
(available from Pfaltz Bauer) in dichloromethane (100ml) was added dropwise over 15
min to give a dark red/black mixture which was stirred for 20 min at 0°C.
Chloroacetonitrile (29.5ml) was added, followed by the portionwise addition of aluminum
chloride (28.4g). The mixture was stirred at room temperature for 1h and then heated
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CH3 10 To a solution of Internediate 35 (1.0g) in
N, N- di net hyl f or mam de (30m ) under an atnosphere of
wopaonoepess was added 1, 1-di net hyl et hyl PCT/EP2004/005494
4- mer capt o- 1- pi peri di necar boxyl ate (0. 89g,
US5317025A), potassiumtert-butoxide (0.46q),
tri s(di benzyl i deneacet one) dipalladiun(0) (0.199g) and
y -2, 1- phenyl ene) bi s(di phenyl phosphi ne) (0.119).
underrré wefaridk: ufee Risluffewes ¢opled 10@E ite/wain bagbene &M Audrochloric
acid 208ed FbIMRRY Hyeé!m\‘n?@rokimgﬁ%a&? W&%%Hﬁlﬁ bﬂz’ﬁ%% m|>)<ture was

resi due was partitioned en e "hyl~ aceta
stirregha r@ﬁméﬁmm(mm)for {$fe and theschestes ah@Qffefor 3Amirul Aftert eooling to

roont 'tén‘i;%rrﬁgr@ﬂ@ &Eﬁrﬁl‘éﬁ%}r Ated écﬂﬁé’t@& léﬂd H_Q%q[@?cﬁ dfé?er %@%cted with

purified
dichlgganpgibrne. | rT hehcinbined r@fg@mc dpvees WGﬁQ avasbdil awith water, dried over

sodqu ;sg?hggatmgﬁdoggﬁ#gﬁr? e)d in \?a[c%o TI? 8“’6 thg tlFle colg%ﬁound asa dark khaki

SOlld]5 a)
o t t hi 1- pi peri di necar boxy
TLC%’A@)%@Q? %tﬁgﬁ&xcﬁv&%g‘f%@ﬂ%ﬁﬁ%& 'P(Pﬁ s sul phi de was
di ssol ved in N, N-di nmet hyl f ormami de (50ml) and oxone
(5.159) was added portionw se. The m xture was
stl rred at roomterrperature for 3h, then quenched by
: 4. Pdkomen (500ml) . The
mxture was extracted W|th chI oroform(2 x 200m ),
and the organic |ayers were washed with 10%1ithium
chl oride 25 solution, driedQver magnesi um sul phate,
filtered and concentratet—o give the title conpound
as a pale yellow soli [ i
ether. 90 WD 2004/ 103998
3.04 mn, nmz 573 [ MH] arly prepared from
I nternedi ate 35 and 1, 1-dj netthyl et hyl
(2-mercaptoethyl) carbamate (avlailable from Al drich)
was : 5 Internmediate 56. 1, 1-Di nethylethyl {2-f
(3- (am nocar bonyl )-4-{[4-f| uor o- 3-
To a (stired plspeniph @f plunzingm chioBedett hed)- nGdg;Jdilnmbidnr)dth@w Booi) was

addehlcggg%s%) %@ﬁ{‘&t B Irgermc'ésate 20 (4%(:) n Iallcﬁ%romethane 2%'3 ml). The

mixture was heated under reflux for 6h and then cooled to room temperature. The

mixture was decomposed by the dropwise addition of 2M hydrochloric acid, then
methanol and dichloromethane were added and the organic layer collected. The aqueous
layer was exiracted with dichloromethane and the combined organic layers dried over
sodium sulphate and concentrated in vacuo. The residue was dissolved in boiling
methanol and an excess of triethylamine added. The solvent was removed in vacuo and
the residue absorbed onto silica gel. Purification by chromatography on silica gel eluting
with a gradient of 20% to 50% ethyl acetate in cyclohexane gave the title compound as an

orange/brown solid (46.9g).
TLC SiO; (30% ethyl acetate in cyclohexane) R¢ = 0.66
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N 10 CH3 LOMS Rt 2.79 mn, mz 533 [ MH]
Internedi ate 62.
w®200ada3988 et hyl - 4- (3- pyri di nyl am no) - 3-q PCT/EP2004/005494
ui nol i necar boxam de hydrochloride N NH ONHZ N. HCl
15 CH3 To a solution of Internediate 48 (1.1g) in
N, N-di met hyl f or mam de (20ml) was added 3-
am nopyrl di ne (0 89, available fromA drich) and
: n22.hy plb(or-3-0 B gbfusan-fyvHrd, 2,2-
The mxture was heated at 80C under nitrogen
tr'f'ﬂO% E%B)A@% The sol vent was 20 evaporated in vacuo.

The residue was triturated w nmet hanol and the
precipitate filtered off to djve the title conpound
as a brown solid (O. %%). N /103998

PCT/ EP2004/ 005494 L Rt

ﬁ in mz 405 [ MH].
ol lowing: NHRL O NH2 N
; >0- Starting Am ne |

LCVS LCVS  Number Mat's pplier M+ Rt (mn) (a)

(b) Internmediate N Et-Onte di ate 3-pyridi nam ne /

419 2.52 81 72 Aldrich HC /NH Internmediate C | N

Et- Internediate 5-chloro-3- 453 3.19 82/ 72
To gpstiriedi sotution @f IntéiBledjdiit 23y Aghie ridBldEomethane (35ml) at 0°C was added

triethylamine (2.1mi) and frifluoroacetic anhydride (2.1ml) and the mixture stirred at 0°C
for 30 min, then at room temperature for 30 min. The mixture was quenched by the
dropwise addition of water, the organic layer washed with water and the combined
aqueous layers re-extracted with dichloromethane. The combined organic layers were
dried over sodium sulphate and concentrated in vacuo. Purification by chromatography
on silica gel, eluting with 10% ethyl acetate in cyclohexane, gave the title compound as a

bright yellow/orange solid (1.0g).
TLC SiO; (30% ethyl acetate in cyclohexane) Ry = 0.69

Intermediate 23. N-(5-Chloro-3-methyiidene-2,3-dinydro-1-benzofuran-4-yl)-2.2,2-

frifluoroacetamide

To a mixture of potassium tert-butoxide (2.0) and methyltriphenylphosphonium iodide
(7.1g) was added dry toluene (70ml) and the mixture stirred at room temperature for 30
min, then heated under reflux for 30 min. The mixture was cooled to room temperature, a
solution of Intermediate 22 (1.0g) in toluene (30ml) added dropwise and the mixture
heated under reflux for 30 min. The mixture was cooled and quenched by the dropwise
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Internmediate F N Et- Internediate 5-fluoro-3- 437 2.93
83 / 72 pyridinamne / HClI /NH Synchem OHG
WO nioenomes ate F N F- Internmedi ate 5-fl uoro-3- BQIVER2064/005494

84 87 pyridinam ne / HClI , NH Synchem OHG I nternedi at e
Cl I NF- Internediate 5-chloro-3- 443 2.88 85 87
pyridinamne / HCl /NH Synchem OHG I nternedi ate N F-
Intermedi ate 3-pyridinamne / 409 2.27 86 87 Al drich

additiqm of sguEted\DNIEOUNITI OBOYE: RATHIEP2 Dot rixiG40as Patitibr@d-between

o B S0 Lq B5 ATHELTE 8kt U oo

aquequs lagerpywerei ieeaximeted witiHetByhabetateON@! t88 cBmpinpd Mriyanic layers
- i f - 3- 6 L4 .
oo 81 A S0 Shochfind®h By by oo o ot oo o

y
Purh%)qa@i@m reydécktren Shforogipgraphy 443silzaddel, BIUEIEY with490% ethyl acetate in

oS R i R EAD LB o o e

TLC/SIONRB 0%y athhleame@isin cyclohexane) Ry = 0.50

Intermediate 24. 2 2 2-Trifluoro-N-(3-methyl-2,3-dihydro-1-benzofuran-4-yl)acetamide

F
CH, HN )

F

A solution of Intermediate 23 (0.10g) in ethanol (20ml) was added to 10% palladium on
carbon (0.20g) and the mixture stirred under an atmosphere of hydrogen for 20h. The
mixture was filtered through 'hyflo' filter aid, washed with ethanol and the solvent removed
in vacuo to give the title compound as a white solid (0.092g).

TLC SiO, (30% ethyl acetate in cyclohexane) R¢ = 0.53

Intermediate 25. 3-Methyl-2,3-dihydro-1-benzofuran-4-amine

CH, NH,
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101 M N Me- Internediate 1-ethyl-1H 422 2.58 HC NP
48 pyrazol-5-amne / Aldrich ,NH 102 M N d -
WO niognomes ate 1l-ethyl-1 H 442 2.86 HCI NP ' BOI/EP2004/005494

pyrazol -5-amine / Aldrich /NH (a) Salt formHC =
hydrochl oride (b) Al products isolated by trituration
with acetonitrile and filtration. 5 Internediate 73.
2-Ethyl -4-iodoaniline NH2 H 3 C 93 WD 2004/ 103998

To spstTvedsatdion o datemmediatea?4s (0. 08 7@d ins 312k tednahpdrofuran:methanol:water

(5ml§\/\§§ Qﬁéédqhthl'uﬂweh)(r%)iié% %}4’?@2'ahameem%&@éﬁkrgg'ﬁ%?y)ov\ngfséﬂwperature for

I um acet at e acetic acl '
47h,athgadati 6diChdon@rdchi T1e delvént whas revwvedbhevdouonand the residue

partiﬁé]rgafdit lﬁ%%]veeﬂ_ I%@ngmaéét‘é{e a%&aﬁgr' i d ﬁqu%gq:a%eqrwa%gren&?racted with

['vent” was renpve
dichloeametbenenasd pinet comnbined cbrga»vieday@s hyrieda ogerasedig@Satiphate and

. LUt

com%gg n%?w Lo BRIAR e é&ﬂgwmgag{éggaiggrgﬁg%g%é.bg@g).

TLCI5jQr Gpfodlihgl doetate inneuglohhxarsd Rye®69as renmoved in
vacuo. Purification by C18 SPE eluting with 20%

acetonitrile in water gave the title conpound as a
purpl e SO|Id (0.402g). LOMS Rt 3.23 min, mz 248

Inte

nyl }t hi o) - 6-i odo- 4-{
i nol i necar boxam de i
SI / N 3

[3- (rret hyl oxy) phenyl | am o} -gu
I

HN\ Owe | CONH2 CH%\IH .1
N\
= N—CH,
N

A solution of 3-(4-bromo-1-methyl-1H-pyrazol-3-yl)aniline (1.0g) (availabie from
Maybridge) in ethanol (20ml) was added to a pre-hydrogenated suspension of 5%
palladium on charcoal (0.5g) in ethanol (40ml). The resulting suspension was stirred
under an atmosphere of hydrogen for 3h. The mixture was filtered through 'hyflo' filter aid
and the filter pad washed with ethanol (50ml). The combined filirate was evaporated in
vacuo to give a brown gum. This gum was treated with 2M sodium carbonate solution
(100ml) and extracted with ethyl acetate (2x100ml); the organic layer was dried over
magnesium sulphate and the solvent removed in vacuo. Purification by chromatography
on silica gel, eluting with diethyl ether, gave the title compound as a white crystalline solid

(0.59).
TLC SiO, (diethyl ether) Ry = 0.28

Intermediate 27. 1,2-Dimethyl-1H-benzimidazol-6-amine
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15 O A stirred mxture of Internmediate 63 (0. 4qg),
Internmedi ate 28 (0.16g) and potassi um carbonate

W@ 20038ap98 n 1, 3-di net hyl - 3, 4, 5, 6-t et rahydr o- 2( BCT/EP2004/005494
H) - pyri m di none (10m ) was heated at 100C under
nitrogen for 3h. A further portion of Internedi ate 28
(0.07g) was 20 added and the m xture stirred at 60C
for 23h. The cooled m xture was diluted with water
(100m ) and extracted w th acetate (3 x 100m ).
The conbi ned organic e re washed with water
(2 x 70mL) and brine (7 dri Ser magnesi um
sul phate and concgptrated-Tn~wacuo. The residue was
purified by chronmatography on s\l ica gel eluting wth
met hanol followed by mass direct®d preparative HPLC
(Method A) to give the title 25 conpound as a yell ow
foam (0.12g). LOMS Rt 2.94nmin, mz 599 [ M#] 94 WO

To ed18BgR8 dPAN/ (HP20IoAd€ Qb drhte (MTgarlnmdheémra% hydrochloric acid

(150 @%gfdg%%ﬁmﬁ&% jﬁgﬂﬁﬁ@ﬁ%ﬁ SR ' O8I 585 188, 115-

1153)| and thecoixiute waristeredit A tdmpeiNbiZ fo€B|31 Fﬁénﬂt@‘é vi)és oured

ontog’lgc?o afu? 8%@ grp&?a@%%%aa}?’%ﬁ ég g) ? grgtgﬁl g({i] lon oi1 ’? Ol\% sodlum h)g(;)romde

solufigriN- Thearhixiird wmas’ttmte(&%\beralﬁhﬁe§ @it tdnfotoféRfd Sid the€bmbined
nitr

t t t f 21h. More ,
oseBl R RO B SV B PHBR A Roud i (g wes
crystallised fro@rethsto) tddgiwtl‘iéetdlevmtjboan@m ution of sodi um

Lo rtroeiRhe brosbEar ol avipe kG SR 47k som )|

The conbi ned organic extracts were dried over
magnesi um sul phate and concentrated in vacuo to give
the title conpound as a yellow solid (0.15g). LC M

InterithediatéQB. r3-MatcapflN, N-Wirtdthyidénzbmigy medi ate 69.
5- Mer capt o- N, N-di net hyl - 3- pyri di necar boxam de 0

SH

N~ CHs

|
CH,

lodine (1g) was added to a stirred solution of 3-[(dimethylamino)carbonylbenzenesulfonyl
chloride (2g) (Borthwick et al, J. Med. Chem 2002, 45(1), 1-18) and triphenylphosphine
(8.49) in 1,4-dioxane at 0°C. The mixture was stirred for 0.5h at ambient temperature.
The mixture was poured into a sodium sulphite solution (50ml), extracted into ethy!
acetate (2x30ml) and washed with 2N sodium hydroxide solution (2x40ml). The alkaline
extracts were acidified and re-extracted into dichloromethane (3x50ml). The extracts
were washed with water (100ml), dried (Na,SO.) and evaporated to give the title
compound as a colourless solid (1.1g).

LC/MS R; 2.32min, m/z 182 [MH']

Intermediate 28. 3-Mercapto-N,N-dimethylbenzamide (alternative synthesis)
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H3C~- SHCH3 | r N 20 Sodiumthionethoxide (3g) was
added to a stirred solution of 5-brono-N, N-di net hyl -
wEeosdorrexar boxam de (2.5g, W2000055168) in PCT/EP2004/005494
N, N- di net hyl f ormam de (40ml) and the suspension
stirred at 100C for 4h. The sol vent was concentrated
in vacuo, the residue dissolved in 2M sodi um
hydr oxi de (35m ) and water (50ml), and the sol ution
washed with chloroform (4 x 75m ). The aqueous | ayer
was acidified with 2M hydrochlsgric acid to pH 4 25 and
extracted with chlorofor x 80mLl), and the conbi ned
organi c |l ayers were wash 95 WO 2004/ 103998
PCT/ EP2004/ 005494 with brjne (20nl), dried over
magnesi um sul phate and c¢ Fated in vacuo to give
the title conmpound as an or@pge oil (1.8g9). LU M Rt
0.96nmn, mz 183 [M#] 5 Intérnediate 70.
1- Methyl -4-nitro-2,3-dihvdro-1 Hindole %H3 N N

 sofoRgr B Rl i ol B 410
(54. 2%9@11 .- &l@)an@Q%Orﬁl)‘ @né%@é}em béthl) Wd&é}ﬁ%% 3@%l%h@>&oﬁéé\4trated

et rah é rof uran, nl) at OC under an atnosphere

hydf%é]h'w | PEiE W)/a\ga%ad@%ﬂ Jﬂ@b@msé@mphmm(ﬁé@)r was e':tcﬁd@d argriipnwise
over ORI naintAlBing @H;élieﬁﬂd%@atme)%é!&ﬁ 4.‘2’3@ tAbh MG HixdRe WRS IQII%I’Q(? at 40°C

room terrperature and stirred roomterrperature
for 2. niAfter 19aoling e lﬁr@'@ﬁstem@fat@r@sm mididredwas cenwEitastio ca.

ZOOnQaéMBé‘rttlﬂor%EﬂsbgtWQéh ﬁﬁ%@G@%usoé’&ﬁurﬁQy&‘ﬂo%d@%@lu‘ﬁeﬁzzd%ml ﬁnd ethyl

he m xture was extract

acetgie {9POralde t AE @ALSIUSOUIRABR WashiePatried Aad wesbethwvith ext acatate (2 x
300n"ﬂ’f3r q’hgrdq@@o&Vﬁﬁas%qgééJQ&l&%@Wﬁeér\g’/‘ﬂgdrb orfOLME HhdBracted with

enoved in vacuo. Purification
ethy'cﬁ%ﬁt&t CHFAPMY- orfhsi pigericgextracts @f i the Wnﬂlh afpiegHe phase were

comlﬁﬁé&’ |dnz€8 ehat jgo&lﬂn %ngﬁét‘ée ﬁ(’i‘ the §dl\t/én‘f eQ%EPQlléH % ?éav? f %‘ d. The

solid acetate
solid pzfas—dlgsqg\pd |gd'1qt et ﬁ@@a@[ d OOmI and 40 60 petrol (160ml) was added to

the hbt sdiubiit. NYhe SodtcH R4S idt thEdondRy 1 RZLARY séfid Bitered off, washed

and dried to give the title compound (28.49)
LC/MS R; 2.24min m/z 182 [MH"].

Intermediate 29. 6-({3-[(Dimethylamino)carbonyllphenyiithio)-4-[(3-

methoxyphenylaminol-8-methyiquinoline-3-carboxamide

83



N NH2 96 WO 2004/ 103998 PCT/ EP2004/ 005494 A sol ution
of Internediate 70 (0.50g) in ethanol (30m) was added
w0 200200%9p&al | adi um on  carbon (0.050g) and t he POREP2084/005494
was stirred under an atnosphere of hydrogen for 20
mn. The mxture was filtered through "hyflo' filter
aid and the solvent renpved in vacuo to give the
title conpound as a brown oil (0.405g). 5 TLC Si 02
(hexane : ethyl acetate (4%4)) Rf = 0.25 97 WO
2004/ 103998 PCT/ EP2004/ 00549 Exanpl es Experi nent al

details for the preparation representati ve Exanpl es
are given in full bel ow ry details for further
Exanpl es prepared by anal a thods are give in

the acconpanying tables. 5 Exanpl
4-[ (13- Fl uorophenyl ) nok< 6- onyl ) -3-qgui noli

\N\to NH2 N 10

(3m), 3-f|uoroaniH
Al drich) was a 3 )
reflux for 16h. &Lfr Ocooling to room tenperature,
the m xture was c ed in a refrigerator for 2h,
filtered, and the residue purified by mass dlrected
preparative HPLC (Method A) to give the title

n 00T . DBl A, ool 6 50, e o

(0.03h)sand potassium carbonate (0.38g) in 1,3-dimethyitetrahydropyrimidin-2(1H)-one
5  (7ml) was heated at 100°C for 16h. The mixture was cooled, poured into water (100ml)

and extracted into ethyl acetate (3x40ml). The extracts were washed with water (100ml),

dried (Na,SO,4) and evaporated. The residual oil was triturated with ethyl acetate (10mi)

to give the title compound as a fawn coloured solid (0.263g).

LC/MS R:2.67 min, m/z 487 [MH"]

10
Intermediate 37. 1,1-Dimethylethyl [(6-iodo-4-{[3-(methyloxy)phenyllamino}-3-
quinolinyl)carbonvyl]carbamate
CH
O/ 3
NH O
|
X NH
J
N (o] O
H;:-—’—CH3
CH,
15
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R3 -" NH2 N Ex. RINH R3S02- Starting Am ne Reagent/
| solation LCMS LCMS No. Material Source Method M+ Rt

W@ 2004(Bp9g m n) 98 WD 2004/ 103998 PCT/ EP2004/ 00BAOEP2024/005494
McSQ2- | ntermedia 6-am nobenzo (1) 399 1.9 HCA /\ | \
NH to 9 thiazole/ N Lancaster 2 HN McSQ2- Internedia
3-amno-N (1) 413 1.89 HC Y to 9 nethyl
acetanilide/ M'N Me Merlin O synthesis 3 HN McSQO2-

To a siired paapensionnefditesnediate(14) (6388) . cB&lorbKﬂethameSIWOml was added

AT g AT 8o DA B Bonfh 1 v

The $oliifine mes afined| at reometemperative fat 85 ingih, thehbfE@Rehed by addition of

e - .34 | . H . ta.9 .
aqu d;utﬁzcgﬁggéxcgd ggo%mglaégn ?é%gr;a& vggorodé%/ forNB»d min.. °Thz organic layer was
separated and the aqueous layer washed with dichloromethane (50ml). The combined

organic extracts were washed with brine (100ml), dried over magnesium sulphate and
concentrated in vacuo. The residue was trituated in diethyl ether to give a yellow solid
which was collected by filtration, washed with diethyl ether (3 x 15ml) and dried in vacuo
to give the itle compound as a yellow solid (6.6 g).

LC/MS R; 3.59min m/z 520 [MH"]

Intermediate 47. 6-[(4-{[ter-Butyl(dimethyl)silylloxy}phenyithiol-4-[(3-

methoxyphenyllaminolquinoline-3-carboxamide

Hsc\ P
HC S
H CXCH

3 CH3 3

A stirred mixture of Intermediate 37 (0.8g) and 4-{[tert-butyl(dimethyl)silyljoxy}
benzenethiol (0.74g, EP465802A1), with (oxydi-2,1-phenylene)bis(diphenylphosphine)
(0.059), potassium tert-butoxide (0.26g) and tris(dibenzylideneacetone) dipalladium(0)
(0.08g) in toluene (30ml) was heated at 106°C for 18h. The mixture was cooled, diluted
with ethyl acetate (25ml) and washed with a sodium carbonate solution (30ml). The
organic extracts were washed with water (30ml) , dried (Na,SO,4) and concentrated in
vacuo. The residue was purified by chromatography on silica gel using ethyl acetate /
diethyl ether (7:3) as the eluent. The appropriate fractions were concentrated in vacuo to
give the title compound as a yellow foam (0.38g).
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Key organics Ltd (8W0024) 6 HN McSQ2- Internedia

met hyl 3- (1) 400 1.99 HC to 9 am no benzoate O
w@radve/168pe8 ochl ori de/ Fl uky 7 McSQO2- | nt er nedi BCT/EP2004/005494

3-nmethylaniline (1) 356 2 HCI HNI \ Me to 9

hydrochl oride/ TC -JP 8 HN McSQ2- Internedia

3-am nobenzo (lI) 367 2.26 HCl to 9 nitrile/ Aldrich

N 9 Ho MSQ2- Internedia 3-am nobenzyl (I1) 372 1.82
LC/N Ra3.8Mmirs /e A3REMANdri ch 99 WO 2004/ 103998

PCT/ EP2004/ 005494 11 /-N Me McSO2- Internedia

1-methyl-I H (Il) 396 1.65 N to 9 benzi m dazol

6-am ne/ H Heterocycles, 1991, 32(5) 1003-12. 12

‘ : 2 7

Interh ea{gt%()@[ 4 li‘tDGf

anlllne/ (1) 342 2.07 HC t09AIdr|ch NH

To a solution of 4-nitro-1H-indazole (1.57g, Journal of Heterocyclic Chemistry 1979,
16(8), 1599-603) and di-tert-butyldicarbonate (2.33g) in acetonitrile (30ml) was added
N,N-dimethyl-4-aminopyridine (0.059g). The reaction mixture was stirred at room
temperature for 30 min, then concentrated in vacuo to leave a brown solid which was
purified by silica SPE, eluting sequentially with dichloromethane and diethyl ether to give
1,1-dimethylethy! 4-nitro-1H-indazole-1-carboxylate as a yellow solid (1.9g).

LC/MS R; 3.26 min, m/z 263 [MH"]

1,1-Dimethylethyl 4-nitro-1H-indazole-1-carboxylate (1.2g) was dissolved in ethanol (150
ml) and stirred with 10% palladium on carbon (0.24g) under an atmosphere of hydrogen
(1 atmosphere pressure) for 18h. The solution was filtered through a pad of celite and
the filtrate concentrated in vacuo to give the title compound as a yellow-orange solid
(1.03g).

LC/MS Ry 2.36 min, m/z 234 [MH"]

Intermediate 52: Ethyl 3-[(3-(aminocarbonyl)-4-{[4-fluoro-3-(methyloxy)phenyllamino}-8-

methyl-6-quinolinyl)thiolpropanoate

86



10

15

15 HN McS02- Internedia 6- (1) 399 1.99 HC to 9
am nobenzoxa NH o-~ zolinone/ o WD 9845268 Al 16 NH
wOor®2039Nt er medi a 2, 3-di hydro- (1) 382 2.48 PO/EP20040005494
9 1 Hinden-5 ylamne hydrochloride/ Aldrich 17 HN
McSO02- Internedia 2,3-di hydro- (1) 400 2.18 to 9 1,4
HCl i o benzodi oxi n-6- am ne hydrochloride/ Aldrich
18 HN McS02- Internedia 2,3-di hydro- (I) 400 2.2 HC
| to 9 1,4 o ~ benzodi oxi n-5- QCHmM ne hydrochl ori de/
WD 9703067 Al 100 WD 2004/ 103998 PCT/ EP2004/ 005494
19 HN McS02- Internmedia 1Famipq- (1) 396 2.57 HC to
9 5,6,7,8- tetrahydro

H,C
ﬁ NH O
o) S
\H/\/ \ NHZ

O /

A mixture containing Intermediate 35 (1.4g), ethyl 3-mercaptopropionate (0.74g, available
from Aldrich), potassium fert-butoxide (0.64g), tris(dibenzylideneacetone) dipalladium(0)
(0.26g) and (oxydi-2,1-phenylene)bis(diphenylphosphine) (0.15g) was dissolved in N,N-
dimethylformamide (20ml) and stirred under an atmosphere of nitrogen at 100°C for 18h.
The solvents were concentrated in vacuo and the residue dissolved in methanol. This
was purified by chromatography on an SPE column eluting with methanol and a solution
of ammonia in methanol, to give the title compound as a brown foam (1.06g).

LC/MS R;2.69 min, m/z 458 [MH"]

Similarly prepared were the following:

W N o

H,C

0 S
W \ NHz
o ~
N
CH,
Intermediate R'NH- Starting LCMS | LCMS
Number Material MH" | R¢(min)
Intermediate 0 Intermediate 452 2.67
57 36
_NH
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napt hal ene/ Al drich 20 HN McS02- Internedia

2,3-dihydro-1- (1) 384 2.23 HC to 9 benzofuran-4 /
w@piona039e8 hydr obrom de/ Journal of Heter ocycPCTEP2004/005494

Chem stry, 1980, 17(6), 1333-5. 21 NH McS0O2-

Intermedia 7-amno-1,3- (11) 399 1.93 to 9 benzoxazol

o0 2(3H)-one/ HN o Annales Universitatis Mariae

Curie- Skl odowska Sectio D Medicina, 1980, Vol une

Dat e 197 erpadiatel 21- 8. B Me | Mei0Zsiatd Nt @fmedi fag

3-ethy|iag%llne/ (I) 370 p.33 _HC to|9 Aldrich NH 23

Me Me MESO2- | nt gruedhe 3- Ief 384 25 HOQ to 9

[ soprop_/l anilin e/ | NH APIN| Me O 24 M SOR-

Intermedia 3-chlgro-4- (1) 406/40 2.2
Intermediate F intermediate 428 2.86

103 61

NH

Intermediate 53: 3-[(3-(Aminocarbonyl)-4-{[4-fluoro-3-{methyloxy)phenyllamino}-8-

methyl-6-quinolinyDthiolpropanocic acid

O/CH3

NH O

HO S
\”/v AN NH2
0] ~

N

CH,

A solution of Intermediate 52 (0.95g) in ethanol (10ml) was treated with 2M sodium
hydroxide (10ml) and the resulting solution was left standing at room temperature
overnight. The solvent was evaporated in vacuo. The residue was dissolved in water and
acidified with 2M hydrochloric acid to pH 4. The resulting precipitate was filtered off,
washed with water and dried in vacuo to give the title compound as an orange solid
(0.89).

LC/MS Ry2.3 min, m/z 430 [MH']

Similarly prepared were the following:
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HCI to 9 nethoxyaniline 8 NH/ Aldrich 101 WO

2004/ 103998 PCT/ EP2004/ 005494 25 Me McS02- Internedia
W@2004110399886 2. 01 O to 9 (nethoxyneth yl)ani PCTEP200WD5494

0018721 NH I Al 26 MOl \O MS02- Internedia

2,5-dinethoxy (1) 402 2.37 HCO ~"\%HN~ "M to 9

aniline/ Adrich 27 McS02- Internedia 3- (1) 372

2.33 HOI HN O Me to 9 nethoxyaniline / Aldrich 28 | \

O Me MSO2- Internedia 3-hydroXy~4- (1) 388 2.0 HC /

/| OHto 9 nmethoxyaniline H | Al dr ‘th 28 / McS02-

I nternedia 3po(1) 434 2,97 H Il to 9
phenoxyani |l i ne i Chy 3t ' - er medi a
3-am no-2- (1) 2 2.2 b_g -thylpﬁenoll HN \

Al drich 31 McSO2 | nternedia ali ngphenol (1) 358
2.04 HCI to 9 hydrochloride/THI ¥ OHTC-US 321 \

F CH,
Intermediate R'NH- Starting LCMS | LCMS
Number Material MH" | R¢(min)
, F .
Intermediate Intermediate 400 2.39
59 103
_NH
Intermediate ' SN Intermediate 383 2.10
60 = 58
_NH

5 Intermediate 54. 4-{[3-(Methyloxy)phenyl]lamino}-6-(4-piperidinylsulfonyl)-3-
quinolinecarboxamide trifluoroacetate

CH

o/ 3
HN

0O NH O
4
& ~ NH,
~
N
CH,

.CF,CO,H

10 To a mixture containing Example 377 (0.64g) in anisole (9ml) was added a solution of
95% trifluoroacetic acid in water (16ml). The mixture was stirred for 1.5h at room

temperature and was then concentrated in vacuo. The residue was co-evaporated with
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McSO02- Intermedia 4-fluoro-3- (1) 390 1.92 HCI HN O
Me to 9 nmethoxyaniline / Apollo-Chem 33 HN\ MS02-
WO niognemes a 2- (3-amino (1) 402 1.8 HC Y to 9PQITEPIIRY)05494
0 ethanol 10OH hydrochloride/ J. Arer. Chem Soc.;
1937, 59; 1716 102 WD 2004/ 103998 PCT/ EP2004/ 005494
34 0 M McSQZ- Internedia 3- (1) 386 2.04 HC Qto 9
et hoxyaniline/ -N Aldrich H 35 MeSQ2- | nterned
tolueng Y2 3729m), difuratry Wit qthyl @ostatehpry GheEr ita&ivenp dﬁl'% SO'&* This
resndué\/ﬁ/as %%alwtirﬁg?a"ted Mg re’ifﬁfﬂ b@et&% drd-fll fF@Fé@iORSﬁl\(é the4l€ cdmPbund as a
to 9 ethoxy)phenyl] -N am ne hydr 6Chr or 1 de7/
yeIIOVEPolgfe(QﬁéQg)Az 37 HN McS02- Internmedia 4- (1) 372 1.88

1t921|%,{1ﬁ{/9955 iyhine O Me /  Aldrich 38 HN McSO02-
LCll\ngﬁztkerrnadl d?‘wrret]hoxy (1) 402 1.84

Intermediate 55. 1,1-Dimethylethyi 4-[(3-(aminocarbonyl)-4-{[4-fluoro-3-
(methyloxy)phenvyllamino}-8-methyl-6-quinolinyl)sulfonyll-1-piperidinecarboxylate

. CH
o) 3
H.C CH, j)J\ F
5 >k
H,C” "O" N
0 NH O
S
o N NH,
~
N
CH,

To a solution of Intermediate 35 (1.0g) in N,N-dimethylformamide (30ml) under an
atmosphere of nitrogen was added 1,1-dimethylethyl 4-mercapto-1-piperidinecarboxylate
(0.89g, US5317025A), potassium fert-butoxide (0.46g), tris(dibenzylideneacetone)
dipalladium(0) (0.19g) and (oxydi-2,1-phenylene)bis(diphenylphosphine) (0.11g). The
mixture was heated to 100°C for 3h, cooled and the solvent removed under reduced
pressure. The residue was partitioned between ethyl acetate (100ml) and water (100ml)
then dried over magnesium sulphate, filtered and concentrated in vacuo. The residue
was purified by SPE (eluting with a gradient of 0 to 5% methanol in chloroform) to give
intermediate 1,1-dimethylethyl 4-[(3-(aminocarbonyl)-4-{[4-fluoro-3-(methyloxy)phenyl]

amino}-8-methyl-6-quinolinyl)thio]-1-piperidinecarboxylate as a yellow solid (1.1g). This
sulphide was dissolved in N,N-dimethylformamide (50ml) and oxone (5.15g) was added
portionwise. The mixture was stirred at room temperature for 3h, then quenched by
addition of 1M sodium sulphite solution (500ml). The mixture was extracted with
chloroform (2 x 200ml), and the organic layers were washed with 10% lithium chloride
solution, dried over magnesium sulphate, filtered and concentrated to give the title

compound as a pale yellow solid (0.71g) after trituration with ether.
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HCl to 9 aniline/ OAdrich M.O M 39 -N PhSC2-
Intermedia 3- (Il1) 448 2.55 to 8 ethoxyaniline/ b-0
wO 200M8038b%Iri ch 40 /O Me / PhSQ2- | ntermedi aPCT/EP2004/005494
[3-(2-nmethoxy (I1) 478 1.42 O to 8 ethoxy)phenyl] -N
amne H hydrochloride/ EP 388165 A2 H 41 N-,
PhS02- Internedia 3-amino-N- (I1) 461 2.37 to 8
met hyl benzami de/ NecNH O TCI-US 103 WO 2004/ 103998
LC/MSR é@émnw@ﬁ@dl\ﬂm& PhS02- | ntermedia 4-ami nophenol
(I'l) 420 2.46 NH to 8 hydrochloride/ HO Il A drich 43
_ PhS02- Internedia 6- (1) 461 2.67 HN HCl to 8
Similgiy Retrerebirem Intrrmagdiate/35 and 1, kdireeibdethylA 2pnercapinsiyl)

carbhbl ERHBINrdm Aldrlch) #49: 2. 58 HA | to 8 am nophenyl)

5
Intermediate 56. 1,1-Dimethylethyl {2-[(3-(aminocarbonyl)-4-{[4-fluoro-3-
(methyloxy)phenyllamino}-8-methyl-6-quinolinyl)sulfonyilethylicarbamate
O,CHS
F
Heo o, N \©\
3
HsC>’/ \[( \L e} NH O
CH3 (0] S’/
o N NH,
~
N
10 CH,
LC/MS R; 2.79 min, m/z 533 [MH"]
Intermediate 62. 6-lodo-8-methyl-4-(3-pyridinylamino)-3-quinolinecarboxamide
hydrochloride
N
&
NN
NH [¢]
I l AN NH,
=
N HC
15 CH,

To a solution of Intermediate 48 (1.1g) in N,N-dimethylformamide (20ml) was added 3-

aminopyridine (0.8g, available from Aldrich) and pyridine hydrochloride (0.7g, available

from Aldrich). The mixture was heated at 80°C under nitrogen for 2 days. The solvent was
20  evaporated in vacuo. The residue was friturated with methanol and the precipitate filtered

off to give the title compound as a brown solid (0.9g).
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N- et hyl

NH PhS02-

W@ 2008/10390& i i dazol

Het er ocycl es,

1991,

Me' NYMe acetanide/ O
Intermedia 1-nethyl-1
/[ 6-am ne/
32(5),

Mer
H

N i

[
(1

in Synthesis
) 458 2.24 HC

N Gwn El | i BCT/ERI®04/005494
1003- 12. 46 NH PhS02-

Internmedia 3,5-dinethoxy (1) 464 2.89 HC to 8
aniline/ Adrich

Ove 47 -Me /--

PhS02-

45

I nt er nedi a

nethél 3- (1) 462 2.86 04 HCl to 8 ami no H benzoate
LC/M Be 98RBMéY inde405 [MHIka 48 HN PhS02- | nternedia 4-(2-
(1) 533 2.1 HCA to 8 norpholin-4 ylethoxy) aniline
EP 410358 Al 104
Similarly prepared were the following:
NHR' O
|
I NH,
—
N
.HC)
R20
Intermediate R'NH- R¥. Starting Amine / LCMS | LCMS
Number Material Supplier MH" | R¢(min)
(a) (b)
intermediate | SN Et- | Intermediate | 3-pyridinamine / 419 2.52
81 = 72 Aldrich
HCI _NH
Intermediate c l NN Et- | Intermediate | 5-chloro-3- 453 3.19
82 Pz 72 pyridinamine /
HCI Synchem OHG
_NH
Intermediate F I NN Et- | Intermediate | 5-fluoro-3- 437 2.93
83 = 72 pyridinamine /
HC! Synchem OHG
_NH
Intermediate F l N F- Intermediate | 5-fluoro-3- 427 2.6
84 > 87 pyridinamine /
HCI Synchem OHG
_NH
Intermediate cl | NN F- | Intermediate | 5-chloro-3- 443 2.88
85 = 87 pyridinamine /
HCI Synchem OHG
_NH
Intermediate | SN F- | Intermediate | 3-pyridinamine / 409 2.27
86 P~ 87 Aldrich
HCl _NH
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WD 2004/ 103998 PCT/ EP2004/ 005494 49 HN PhS02-

Intermedia 3-fluoroaniline/ (1) 422 2.96 HC to 8
w@\b@nitedy9sY F 50 NH PhS02- Internedi a 3-chl orBEBHEPL0D/005494

456 3.12 HCl to 8 fluoroaniline/ F Aldrich <ci 51

PhS02- Internedia 3-nmethylaniline (1) 418 2.87 HC HN

\ to 8 hydrochloride/ TCl- US M 52 HN PhS02-

Intermedia 3-amino (1) 429 2.91 HC to 8

bgnzoni tril e/ Abgrichepl | hiohheate ] 3pyRieRRte /| Nt0E Medias
%3(4- (11) 532 234 Y tp,8 am nopﬂgIr nyl) “noriphol'i ne- 4-

car bpxam™é / |Peakpal e MolgcUl®ar Ltd (54 HN
PhS02- Interrr/e ha NIN-di pethyl (I]l) 447 2.73 to 8

benzene-1,-3 VC[ diam de - N\Ve2 hyd[ g”chl oride / Al driich.
9% HN PhSO2- tex rquMa Nnfednedigte| |) 5-¢hbblo-2. 4 Y 489 8 2.95
@ nophenyl) 48 pyridinamine /
Synchem OHG
_NH
98 F [ NN Me- | intermediate | 5-fluoro-3- 423 2.65
HC! = 48 pyridinamine /
Synchem OHG
_NH
99 F l NN Cl- | Intermediate | 5-fluoro-3- 443 2.91
HCI = 49 pyridinamine /
Synchem OHG
_NH
100 cl l NN Cl- | Intermediate | 5-chioro-3- 459 2.94
HCl — 49 pyridinamine /
Synchem OHG
_NH
101 Me\\ N Me- | Intermediate | 1-ethyl-1H- 422 2.58
e
HCI N° N 48 pyrazol-5-amine
/ Aldrich
_NH |
102 Me\\ Ch | Intermediate | 1-ethyl-1H- 442 | 286
e
HCI N 49 pyrazol-5-amine
[/ Aldrich
_-NH

(a) Salt form HCI = hydrochloride

(b) All products isolated by trituration with acetonitrile and filtration.

Intermediate 73. 2-Ethyl-4-iodoaniline

NH

2

H,C
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acetamde HWM, M hydrochloride / 0 Acros Chimca 56

Ho PhS02- I nternedia 3-am nobenzyl (I1) 434 2.34 to 8
w@b@ehaioss Al drich NH 1 57 PhS02- | nternedi a BCI/EPI964/005494

(1) 404 2.73 HCl / NHto 8 Aldrich 105 WD 2004/ 103998

PCT/ EP2004/ 005494 58 NH PhSQ2- Internedia

l-acetylindolin- (I) 487 2.52 HCl o +\ to 8 5-am ne

/ i N Maybridge M 59 HN PhS02- Internedia

6-amno-1,3- (1) 461 2.48 HC | to 8 benzoxazol NH

0z A - loy_ . 98 52%?8 0 S502- .
To 5B a9 g 080 a0 B0 g o st
(1.27gyiinoaaediol aaik/ (20miBIVGAA adilgd/Hodine OnGrocHNriBl SA2A!, available from
Lt [ - am.no- ok | . 2. 64, | 8 .
Aldn%}ﬂhi%?ﬁ%e%ﬁ%nn%&@%g%tég e# fgrogéb?r%lqv%r}ﬂ th&ﬁg}ﬁ g&vent was removed in
vacuo. The residue was partitioned between ethyl acetate (25ml) and saturated aqueous
sodium carbonate solution (25ml). The organic layer was dried using a hydrophobic frit
and the solvent was removed in vacuo. Purification by C18 SPE eluting with 20%
acetonitrile in water gave the title compound as a purple solid (0.402g).
LC/MS R¢ 3.23 min, m/z 248 [MH"]

Intermediate 64. 7-({3-[(Dimethylamino)carbonyliphenyliithio)-6-iodo-4-{[3-

{methyloxy)phenyilamino}-3-quinolinecarboxamide

A stirred mixture of Intermediate 63 (0.4g), Intermediate 28 (0.16g) and potassium
carbonate (0.38g) in 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (10ml) was
heated at 100°C under nitrogen for 3h. A further portion of Intermediate 28 (0.07g) was
added and the mixture stirred at 60°C for 23h. The cooled mixture was diluted with water
(100ml) and extracted with ethyl acetate (3 x 100ml). The combined organic extracts
were washed with water (2 x 70ml) and brine (70ml), dried over magnesium sulphate and
concentrated in vacuo. The residue was purified by chromatography on silica gel eluting
with methanol followed by mass directed preparative HPLC (Method A) to give the title
compound as a yellow foam (0.12g).

LC/MS R; 2.94min, m/z 599 [MH]
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2003, 46(3), 399-408. 62 NH PhS02- Internedia
6-amno- (1) 472 2.93 HC to 8 1,2,3,4 01 tetrahydro
woaphtibsben- 1- one/ Maybridg e 63 NH PhS02- PCT/EP2004/005494
Internmedia 2,3-dihydro- (1) 462 2.69 HC to 8 1,4
benzodi oxi n- 6- am ne hydrochloride/ Aldrich 64 NH
PhSQ2- Internedia l-amno- (1) 458 3.07 HC , to 8
5, 6 7 8 tetrahydro napthal ene/ Aldrich 106 WO
e063 I 8({ PLDInGER EdiShy]Bite Yt Rfir§0)26-iddotdef[8redi a
to 8 benzoxazol - HN
= Vol une Date 1979,
35, 121-8. 66 PhS02- I nt er medi a 2,3-di hydro-1- (1) 446
2.84

Oxone (0.5g) was added portionwise to a stirred solution of Intermediate 64 (0.12g) in
N,N-dimethyiformamide (5ml). The solution was stirred at room temperature under
nitrogen for 21h. More oxone (0.5g) was added and the mixture was stirred for a further
3h, quenched with a solution of sodium sulphite (1.5g) in water (15ml), diluted with water
(50ml) and extracted with ethyl acetate (3 x 50ml). The combined organic extracts were

dried over magnesium sulphate and concentrated in vacuo to give the title compound as

a yellow solid (0.15g).
LC/MS R; 2.70min, m/z 615 [MH"]

Intermediate 69. 5-Mercapto-N,N-dimethyl-3-pvridinecarboxamide

Sodium thiomethoxide (3g) was added to a stirred solution of 5-bromo-N,N-dimethyl-3-
pyridinecarboxamide (2.5g, W02000055168) in N,N-dimethylformamide (40ml) and the
suspension stirred at 100°C for 4h. The solvent was concentrated in vacuo, the residue
dissolved in 2M sodium hydroxide (35ml) and water (50ml), and the solution washed with
chioroform (4 x 75ml). The aqueous layer was acidified with 2M hydrochloric acid to pH 4
and extracted with chloroform (5 x 80ml), and the combined organic layers were washed
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20

HCI HN I \ to 8 benzofuran-4 am ne o hydrobroni de/
Journal of Heterocyclic Chemstry 1980, 17(6),
wa3B3Aa39967 PhS02- I ntermedia 2, 3-di hydro- (I 1DCHEE2004/005494
2.95 NHto 8 1 Hinden-5 anm ne hydrochloride/
Aldrich 68 HN PhS02- Internedia 2,3-dihydro- (11) 462
2.69 to 8 1,4 o benzodioxin-5- 0 am ne
hydrochl ori de/ WO 9703067 Al 69 PhS02- Internmedia
with Brirg (RAnalhidried eyve( Magagsiurm saphataGandPeandentrated idlvdedate give the
ernedia 3-isopropyl (1) 446
tte cbhpelind £2 forabilir (8l TEILR SH ARP NP we & 171 o

LC/MShBR96min, evad83 BVidTchl oro-4- (1) 468 2.76 HCl to 8
nmet hoxyani | i ne

Intermediate 70. 1-Methyl-4-nitro-2,3-dihydro-1H-indole

NO,

To a stirred solution of 1-methyl-4-nitro-1H-indole (3.8g, Organic Process Research and
Development 2001 5 (6) 604) and borane-tetrahydrofuran complex (1M in
tetrahydrofuran, 86.3mi) at 0°C under an atmosphere of nitrogen was added, dropwise,
trifluoroacetic acid (88ml). The resulting mixture was allowed to warm to room
temperature and stirred at room temperature for 90 min. The mixture was cautiously
added to 2M sodium carbonate solution (750ml) over 20 min and then stirred for 30 min.
The mixture was extracted with ethyl acetate (2x300ml), the combined organic extracts
were dried over sodium sulphate and the solvent was removed in vacuo. Purification by
column chromatography on silica gel, eluting with hexane : ethyl acetate (9:1) gave the
title compound as a red solid (1.979).

TLC SiO; (hexane : ethyl acetate (4:1)) R = 0.61

Intermediate 71.1-Methyl-2,3-dihydro-1H-indol-4-amine

NH,
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"6 NHI1 Aldrich 107 WD 2004/ 103998 PCT/ EP2004/ 005494
72 PhS02- Internedia 8-amno-3,4- (lI) 472 2.86 HC O
W 2008/1689p8/dr o- 1 (2H) NH napht hal enone /WO 01BOBRB20AR005494

73 O Me PhS02- Intermedia 3 (I1) 448 2.60 to 8
[ (met hyl oxy) -N nethyl]aniline/ WO 0018721 A 74 0
PhS02- Internedia 3-(nethyloxy) (I) 434 2.77 HC M
to 8 aniline/ -N Aldrich H 75 NH PhS02- Internedi a

A soputipnf Inteymegiate 7 2(0.50g) HCethdntlo(38minvam ptidet td) 10%palladium on

cor Y S AL Bl b @SB jor 20
The Miytureerasyfilered-troughVay ftodfilgerraid ayd the dnivenardrieved iButituo to give
the tﬁ‘lElcgmpound as a brown oil (0.405g).

TLC SiO, (hexane : ethyl acetate (4:1)) R; = 0.25
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77 ~ PhSO02- Internmedia 3-amno-2- (11) 434 2.57 NH to
8 net hyl phenol/ M Aldrich OH 78 HN PhS02-

WO niognemes a 4- (1) 434 2.32 HC to 8 net hoxyaPCT/EPm®00005494
hydrochloride/ | Acros M 79 NH PhS02- Internedia
3-[(trifluoro (1) 487 2.8 HC to 8 nethyl)oxy] Fo
aniline / F F Aldrich 108 WD 2004/ 103998
PCT/ EP2004/ 005494 80 NH PhS02- Internedia 3-(4- (I1)

Examples?) 72 ~| Y to 8 norpholinyl) CN aniline/ o

=e oA a1  Tk eopd ol o enaPaeu L hples e pivey in

below28umnéry detdilhfpod furthier Gxachples préparéiSby Briblagows-mBLiBdR are give in

the%@éﬁgﬁﬂ,ﬁﬁ@%{l- (11) 463 2.58 Mew | / to 8

Example 10. 4-[(3-Fluorophenyl)aminol-6-(methylsulfonyl)-3-quinolinecarboxamide

o NH O
o/
Y X NH,
(0)
/
N

Intermediate 9 (0.014g) was suspended in acetonitrile (3ml), 3-fluoroaniline (0.0056g,
available from Aldrich) was added, and the mixture was heated under reflux for 16h. After
cooling to room temperature, the mixture was cooled in a refrigerator for 2h, filtered, and
the residue purified by mass directed preparative HPLC (Method A) to give the title

compound (0.011g).
LC/MS R; 1.95min m/z 359 [MH"]

Similarly prepared were the following:

R
e
O HN O
ZZ
]S! @]
Ra/ X NH2
=
N
EX. R'NH- R*S0,- Starting Amine Reagent/ | Isolation | LCMS | LCMS
No. Material Source Method MH* Rt
@ (b) (min)
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wWQ kdoaaedoed
N ( 3-

O phenyl ] am ne
I ntermedi a 6-am nobenzo (1) 453 2.3 HN HCl o to 7

Me' C hydrochl ori de/

N Lancast er

sj e

84 H I

(1) 467 2.29 N N~ COMB O to 7 am nophenyl)

Aldrich 83 1 0

| nt er PETEP2004/005494

N-nmet hyl acetamde/ Merlin synthesis 85 HN
Intermedia N-(4- (1) 524 2.21 HCI NHO to 7
am nophenyl)- o~ N 4-norphol i ne carboxani de/
1 Peakdal e mpl eclilgdo Lt d BRetedih MeSHifBElnD 3. 58}3“ nefoboxy 1.9
HCI( HCI 0to7 nlllr%' e/drlcr , Me 109
WD 4&2@2998 PCT/ EP20q4? 05494 ng/ HN | nt ermredi a
met h (1) 464 2.48 | ::>-S HEencagter
2 MeSO,- Intermedia | 3-amino-N- ) 413 1.89
HCI \Q te9 methyl
acetanilide/
TME Merlin
© synthesis
3 MeSO,- Intermedia | N,N-dimethyi )] 385 1.83
HCI te 9 benzene-1,3-
diamine
NMe, hydrochloride /
Aldrich
4 MeSOz- intermedia | 3,5- 0] 402 2.05
HCI \©/ te 9 dimethoxyanil
ne/
“We Aldrich
5 | MeSO,- Intermedia | 1,2- )] 383 1.84
HCI HN A te 9 benzoisoxazol-
\©jo\/N 5-amine/
Key organics
Ltd (8W-0024)
6 HIL MeSOq- Intermedia | methyl 3- O | 400 1.99
HCI te 9 amino
benzoate
_Me hydrochloride/
" 9 Fluka
7 | MeSO,- intermedia | 3-methylaniline ] 356 2
HCI HN Me te 9 hydrochloride/
\©/ TCl-JP
8 MeSOx- Intermedia | 3-aminobenzo n 367 2,26
HCI te 9 nitrile/
Aldrich
INP
9 Ho MeSO,- Intermedia | 3-aminobenzyl (I 372 1.82
te 9 alcohol/
TH Aldrich
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O to 7 amno benzoate O O _Me hydrochloride/ Fluka

88 HiInternedia 3-amno-N- (1) 453 2.17 HC o to 7
woreaohgtb3obenzam de/  MeNH O TCI-US 89 HN ~% | nt BCTrEP1084/005494

3-fluoroaniline/ (1) 414 2.53 HC | 0 to 7 Aldrich F

90 NH Internmedia 3-chloro-4- (1) 448 2.72 HCl / |1 o

to 7 fluoroaniline/ F Aldrich ci 0 91 HN Internedia

(3- (1) 410 2.49 HCl q 0-,/S/ to 7 nethyl phenyl a

19 mine Me Nydrochl %!sé*e/ Tid Frr#ég Q. rﬁéﬂyﬂmd' a4, |39 1.65
NJN- g7t hyl - ([1) 439 2| 8593 [NBON NI =1 [0- Ps/E°8 tq
7 %(\ ene (i am ne hS‘?(‘?r ochl @F”zﬁ'@‘?aZOIAI dr| ch
6-amine/
TH Heterocycles,
1991, 32(5),
1003-12,
12 cl MeSO,- Intermedia | 3-chloro-4- ()] 394 2.37
F\@\ te 9 fluoroaniline/
NH ABCR
I
13 MeSO-- Intermedia | aniline/ )] 342 2.07
HCI ©\ te 9 Aldrich
15 o MeSO0,- Intermedia | 6- 0 |39 1.99
HCI \Q\ te9 aminobenzoxa
o~<NH zolinone/
° WO 9845268
A1
16 'LH MeSO;- Intermedia | 2,3-dihydro- ()] 382 2.48
HCl te 9 1H-inden-5-
5)/ ylamine
hydrochloride/
Aldrich
17 HL MeSO,- Intermedia | 2,3-dihydro- [0} 400 2.18
HCI te 9 1.4-
o benzodioxin-6-
O\) amine
hydrochloride/
Aldrich
18 ol MeSO.- Intermedia | 2,3-dihydro- () 400 2.2
HCI te 9 1.4-
o benzodioxin-5-
K/o amine
hydrochloride/
WO 9703067
A1
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93 HN o Internmedia N-(3- (11) 453 2.25 0O to 7

am nophenyl) acetam de HN Me hydrochloride/ 0 Acros
w@2doaniednedi a 2- (1) 430 2.69 94 ccl O0-,// S-POI/EP2034/005494

chloroaniline/ HAdrich I 0 aniline/ 95 Internedia

(1) 396 2.58 HCl o to 7 Aldrich / NH 110 WO

2004/ 103998 PCT/ EP2004/ 005494 96 ~N, Me , Internedi a

l-nethyl-1 H (1) 450 2.04 HCl N o to 7 benzin dazol

6iam nel NH Hefgegqgycl es : (,5) 10035 1230597 | 5.
19 ? bt or mt - o hy|é§l%l |nter71%9} 1ar°h% ] A l\/192386t0 257

Szl A dri N H 98 l\/b Mb Pnter 57 3|scpropyl (1)
488 3.0l [J::>7/{S HCl o fto 7 anifltdraryfro

napthalene/
Aldrich

20 | MeSO»- Intermedia | 2,3-dihydro-1- ()] 384 2.23

HN
HCI te 9 benzofuran-4-
amine
o hydrobromide/

Journal of
Heterocyclic
Chemistry,
1980, 17(6),
1333-5.

21 l MeSO»- Intermedia | 7-amino-1,3- M 1300 {103
te 9 benzoxazol-
o %0 2(3H)-one/
Annales
Universitatis
Mariae Curie-
Sklodowska,
Sectio D:
Medicina,
1980, Volume
Date 1979, 35

121-8.
22 Me MeSO.- Intermedia | 3-ethylaniline/ ] 370 2.33
HCI te 9 Aldrich

23 MeSOo- Intermedia | 3- " 384 25
HCl te 9 isopropylanilin
e/

TH APIN

24 i MeSO,- Jntermedia | 3-chloro-4- )] 406/40 | 2.2
HCI te 9 methoxyaniline 8

NH /
l Aldrich

101




WO nioenoos a 3-
am nopyridi ne/ \
I nternmedia 4-fl uoro- 3-

TG -US NH 99 0 ,Me O Internmedia 3-nmethoxy (1) 426

2.58 HCI oto 7 aniline/ LNH Aldrich
(I'1) 405 2.41 HN/ Nto 8

H 145 N~ MSO2-
(1) 396 1.77 HCl Fto 9

Al drich

100 PhSQO2-

PCT/EP2004/005494

nmet hylaniline/ Me Aldrich 146 NH McSQ2- |nternedia
S-anmino-2- (1] 396 2.4_3 TEFA | to 9_rrethy|
25 bgnzoftiran O hygeqghl orf def.qlyi sAl drich ]47R};)_| M%%g' 2.01
I pterfedia 1-mefhyl-1H [(LL1) 7396 2. 15  THA NH tio
i ndazol | 6 ami ne| hydrochi8Pi de/ 'RE'NXV"WIQ’ $ynt heti ¢
Conmmupi tio ap, 1996, 26(13), vyl 2447, 111 WO
2 904/ 103998 PCT| EP2004/ 005494 148> kiHsk&SQR2-
| nt er medi a’T”i-rrethyI-l H| (I11) 396 2.06 TFAto |9
hdazol e-5
26 Me/o MeSQO,- Intermedia | 2,5-dimethoxy O 402 2.37
HCI HN O/Me te 9 aniline/
l Aldrich
27 MeSOo- Intermedia | 3- )] 372 2.33
HCI _Me te 9 methoxyaniline
HN 0]
| / Aldrich
28 “Me | MeSO»- Intermedia | 3-hydroxy-4- ) 388 2.0
HCl HN OH te 9 methoxyaniline
| / Aldrich
29 /@\ /@ MeSO.- Intermedia | 3- 1)) 434 2.97
HCI N o te 9 phenoxyaniline
l / Aldrich
OH , :
30 Me MeSO,- Intermedia | 3-amino-2- )] 372 22
HCI Iﬁ te © methylphenol/
HT Aldrich
31 MeSO,- Intermedia | 3-aminopheno! 0 358 2.04
HCI /@\ te9 hydrochloride/
HT OH TCI-US
32 /@[F MeSO;- Intermedia | 4-fluoro-3- O |30 |[102
HCI HN O/Me te 9 methoxyaniline
| / Apollo-Chem
33 " MeSO,- Intermedia | 2-(3-amino 0} 402 1.8
HCI \Q te9 phenoxy)
) ethanol
\|\ hydrochloride/
OH
J. Amer.
Chem. Soc.;
1937, 59; 1716
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Me- N - amne/ N Bionet Research Ltd 149 NH M:SO2-
Internedia 1- (111) 472 2.56 i TFA 1l to 9

W@ pivengdonet hyl) N-- -1 Hindazol -5- anm nel WPORBBRB4H005494
Al 150 HN McSQ2- Internedia 3-(trifluoro (1) 410 2.05
HCIl [ j to 9 nethyl)aniline/ Aldrich F F F 151 HN
McSQ2- Internedia 1-(3- (1) 384 1.71 HC to 9

~an nophenyl) ethanone/ M O Aldrich 152 HN M SO2-
a4 | Nt er ped a 5"“065- WREBY! - ln)enﬁe%% 13-88 HCO 1o @ 1)t | 204
HolOX ad| & -yl )Yaniline/ o I %"ergedl at e | CH3
19 1 MesCed | nter med 51(3 OPAE3 1.78 o 9
aryi no'-\bhenyl ) N N-dinethy| HC ,S®Kee nethane Q
Syl onam de/ Pgakdale
35 H,L MeSO,- Intermedia | 3- N 376 2.09
HCl te 9 chloroaniline/
Aldrich
cl
O—Me ,
36 /__/ MeSO>- Intermedia | [3-(2-methoxy U] 416 1.94
HCI QO te 9 ethoxy)phenyl]
—N amine
hydrochioride/
EP 388165
A2
37 Hh!] MeSOx- Intermedia | 4- o |372 1.88
HCI \©\ te 9 methoxyaniline
Me
0 /
Aldrich
38 Hl\ll MeSO,- Intermedia | 3 4-dimethoxy () | 402 1.84
HC! te 9 aniline/
Cl) Aldrich
Me/o Me
39 —H PhSO,- Intermedia | 3- ) 448 2.55
@ te 8 ethoxyaniline/
0 .
\—Me Aldrich
O—Me .
40 /_/ PhSO;- Intermedia | [3-(2-methoxy (1 478 1.42
Q—O te 8 ethoxy)phenyl]
_H amine
hydrochloride/
EP 388165
A2
H
41 N PhSO,- Intermedia | 3-amino-N- 1 461 2.37
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benzamide/
MeNH o}
TCI-US
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nol ecul ar Ltd 154 HN McSQ2- Internmedia 3-(3- (1) 424

2.15 HCl to 9 thienyl)aniline/ US 6211220 s Bl 112
wOD02004998.03998 PCT/ EP2004/ 005494 155 NH M SQ2ET/EP2004/005494

Intermedia 3-nethyl-2,3- (1) 398 1.91 HC to 9

di hydro-1 Me benzofuran-4- O am ne/ Internediate 25

156 HN McSQ2- Internedia 4-amno-2- (I1) 425 2.35 to

9 nethyl-114 0 isoindole- Me N O 1, 3(2H)-dione/

42 Ajchie der Phalppzie  (Wiohheh Na. am%EHEﬁSly 59;989420 2.46

322(7), _AL9%P6] 157 NH IIn 2T
445 2. S/@;A r{l to8b {%?l soxaf‘?ﬂ‘%och%‘J Zm ne | | N Key
t

Off garHoC's d 158 NH PhSO2- | nte¥fge a 1, 2- di met hyl -
=7

Lllp} 2 TEA-\ . te8 14

2
INLIL [ ~aay —yaae

43 PhSO:- Intermedia | 6- 0)] 461 2.67

HCl te 8 aminobenzothi
azole/
J/

S
Lancaster

b

44 PhSO;- Intermedia | N-(3- ()] 475 2.58
HC! te 8 aminophenyl)-
N-methyl
/N Me
T acetamide/
0
Merlin

Synthesis

45 PhSO,- Intermedia | 1-methyl-1H- M 458 2.24
HCI te 8 benzimidazol-
6~-amine/

f

Gwyn Ellis
Heterocycles,
1991,

32(5), 1003-
12.

46 PhSO.- Intermedia | 3,5-dimethoxy 0] 464 2.89

I
NH
HCIl te 8 aniline/
Aldrich
MeO OMe

benzoate
hydrochloride/
Fluka

O0—M
47 ® | PhSO2- Intermedia | methyl 3- ) (462 |286
HCI o] te 8 amino
N
H
|

48

HN PhSO:- Intermedia | 4-(2- )] 533 2.1
HCI \Q\ﬁ\ te 8 morpholin-4-
ylethoxy)

[:j aniline

EP 410358
A1
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1
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) 472 3.35 TFA di

N M Me 6-am ne/ Internedi ate
Intermedia 3,5- (11
rich d
-1,3- (I11) 459 2.33 TFAto 8

160 NH PhSQPCT/EP2004/005494

benzoxazol -5 1 amne/ O >=N Collection of M
Czechosl ovak Chem cal Communicatio ns 1996, 61(3),
371 113 WD 2004/ 103998 PCT/ EP2004/ 005494 80 L61 NH
49 PhSQ2- | nter medimgg;.chl rlﬂer%ed.z! bhdordafifheP 08y THA23 10206
HCIS met hd line Cl / 3 hem M, lepghsoa- I nteredi a
5t am no- [11]) 458 2.9 162\lfl| A to 8 nethyl
bpnzof ura O hydrochl orfide/ M Sigma Al drich
50 LH PhSO,- Intermedia | 3-chloro-4- n 456 3.12
HCl fe 8 fluoroaniline/
F Aldrich
cl
51 H[L PhSO2- Intermedia | 3-methylaniline )] 418 2.87
HCI te 8 hydrochloride/
TCI-US
52 o PhSO,- Intermedia | 3-amino ) 429 2.91
HCI te 8 benzonitrile/
Aldrich
u
53 o™ PhSO.- Intermedia | N-(4- (i 532 2.34
o
o te 8 aminophenyl)
\©\ morpholine-4-
NH
| carboxamide /
Peakdale
Molecular Ltd
54 HIL PhSO.- Intermedia | N,N-dimethyl ) 447 2.75
te 8 benzene-1,3-
diamine
NMe, hydrochloride /
Aldrich
55 HIL PhSO,- Intermedia | N-(3- iy | 461 2.4
te 8 aminophenyl)
acetamide
HN_ Me hydrochloride /
o Acros Chimica
56 HO PhSO;- Intermedia | 3-aminobenzy! (mn 434 2.34
te 8 alcohol/
Aldrich
NH
|
57 O\ PhSO0,- Intermedia | aniling/ )] 404 2.73
HCI te 8 Aldrich
TH
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I ntermedi a 5-fl uor o- 2-

-6 |
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met hoxyaniline Ove / Wchem 165 NH PhSQO2-
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487-96. 164 F NH RUBER2004/005494
(111) 452 2.92 TFA to 8
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amine/ N Bionet Research Ltd 166 N PhS]OZ- Nl nt er nedi a
1 111 53412.9 JFA t nenyl me
:il-.m(i BNl (e iﬂ%”%ﬁ‘%a%ﬁ%&\wﬁw W An8lp. | 252
| ht ex medi_a4- an no-2- (I|IfP 450 (Z2e/ TFA|to 8
(et yiNoxy) HO phenol  Me~O hydr dkridge de/| Jourpal of
helMf cal—114 WD 2004/ 1030998 PCT/AEP2004/ 005494
59 Rfsearq,h SynopBe®:- 1988ntefr@ia | 6-amino-1,3- ) 461 2.48
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2(3H)-one/
WO 9845268
A1
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SIGMA
NYMG
(0]
61 HIL PhSO»- Intermedia { 6-amino-2,3- U 458 2.67
HCIi te 8 dihydro-1H-
inden-1-one/
o J. Med. Chem.
2003, 46(3),
399-408.
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Aldrich
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3.04 TFA to 8 nethylaniline/ Me Aldrich F 169 NH
wehBd2039t er nedi a 2-nmet hyl -1, 3- (111) 475 2. 7BCT/EFEA04/005494

\ to 8 benzothiazol i N 6-amne! ~S AslnEx M

Compound Collection 170 NH PhSQ2- Internedia 1

Hindol-6- (I1l1) 443 2.7 TFAto 8 amne/ \ NH

Lancaster Synthesis 171 CI NH PhSQ2- |Internedia

3ichloro-5- (Il 8 3.1 ( vl.oxy) JFA
65 1 : TRV
ami i nel " 0 J?Dhﬁzem §§?F”%5§rki i @,1’31977, W14 4G4 |20

HCl172 - N - Internedi a| 83(2- ngORYAO*A- (1) 496 p. 23

to 8y, imdinyl) N~ anilineH-me Fl yorochem 173
NH PhSO2- laterfredia 3-(krifluorasmpiha 472 [2.62 HA Q
| [to 8 methyl)apiline / F --+ F|Abgyich R

Volume Date
1979,
35, 121-8.

66 | PhSO,- Intermedia | 2,3-dihydro-1- )] 446 2.84

HN
HCI te 8 benzofuran-4-
amine
o) hydrobromide/

Journal of
Heterocyclic
Chemistry
1980, 17(6),
1333-5.

67 | PhSO:- Iintermedia | 2,3-dihydro- {an 444 2.95

NH te 8 1H-inden-5-
amine
hydrochloride/

Aldrich

68 l PhSOz- Intermedia | 2,3-dihydro- (i 462 2.69
te 8 1,4~

o benzodioxin-5-
k/ amine
hydrochloride/
WO 9703067
A1

69 PhSO2- Intermedia | 3-ethylaniline/ )] 432 2.92
HCl Me te 8 Aldrich

N

H

M
70 © PhSO,- Intermedia | 3-isopropyl )] 4486 3.04
HCl Me te 8 aniline/
N
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71 (I) PhSO,- Intermedia | 3-chloro-4- )] 468 2.76
HCI te 8 methoxyaniline
NH ! Aldrich
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A1
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J. Amer.
Chem. Soc.;
1937, 59, 1716
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& benzamide/
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77 ILH PhSO,- Intermedia | 3-amino-2- )] 434 2.57
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©iMe Aldrich
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F><F Aldrich
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nmethyl b ene Journal of
Organic
Chemistry
2002, 67(9),
3029-3036.
81 HL PhSO,- Intermedia | 3-aminophenol (1 420 2.6
‘ te 8 hydrochloride/
TCI-US
OH
H
82 N PhSOy- Intermedia | [3,4- n 463 2.58
Me /©/ te 8 bis(methyloxy)
0 .
5 phenyllamine
Me” hydrochloride/
Aldrich
0 ; )
83 HIL OVI/S//\ Intermedia | 6-aminobenzo M 453 2.3
HCl \Q & e thiazole/
N Lancaster
s
M
84 ! Y e O‘S//i Intermedia | N=(3- a | 467 2.29
/ ~
HCI \©/ COMe g te 7 aminophenyl)-
N-methyl
acetamide/
Merlin
synthesis
0
85 " O\ 7> | Intermedia | N-(4- W | 524 2.21
@\ P .
HCI NH o] te7 aminophenyl)-
o »Q 4-morpholine
carboxamide/
Peakdale
molecular Ltd
0 . .
86 H]L Oupre O‘//S//\ Intermedia | 3,5-dimethoxy o | 456 2.51
HCI o} te7 aniline/
Aldrich
*N
Me
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sul f onat e/

Sigma M O S o Internedia 5-chloro- 3-
419 2.44 590 HN N x HO Me"

wEehaeawOHG Cl 589 HN Me ~S o Internedi a ;
3-pyridinamne (1) 385 1.96 HA N Me to 95/ Aldrich

(a) Salt fornms:

HCI

hydr ochl ori de

TFA =

(1)

Me to 95 pyridi nam ne /

PCT/EP2004/005494

trifluoroacetate (b) Isolation Method: 5 (1) Filtered
off directly fromthe reaction mxture. (Il) Mass
Directed preparatiwxe JAPLG Method A, .(111) S
7 t hyl 3 > | 454 2.48
° D redt r epar ptieSHPLC Method B, The f gl II\/?\T/Q'\A ng
HC'cprrpou were prepafed 0§ a sin@™8P nmethod to HBxanpl €
10: 10 117 WO P004/ 103998 PCT/ EP2eead 005494 O HNC O
1l R340 I / N |R20 Ex. | RidMdnlof®8S(2- R20-
Starting Am ne Reagent/ ([l sol ati ¢y l{MS LCVS No.
At erial _Sagurce hog M Rt D mn) 187 [H3C 1
8 ¢H o 2T @r‘rfédi at‘tsr"‘ff"i%iaf?ﬁ%ﬁé| et hyf" (1)*457 | 217
HCI2| 47 H3C NH 9 (3- anﬂtﬁéphen} methdar bangt e/ GNH J
Med. Chgm 2008, 46(9) [1661- benzamide/
MeNH” S0 TCl-US
O | a i,
89 HIL O‘//S\ Intermedia | 3-fluoroaniline/ )] 414 2.53
HClI \© o te 7 Aldrich
F
0
90 | % Intermedia | 3-chloro-4- )] 448 2.72
l >‘S\
HCI N (5/ te? fluoroaniline/
E Aldrich
Cl
91 o O_/?yo\ Intermedia | (3- 0 |410 {249
HCI o te? methylphenyl)
amine
Me hydrochioride/
TCl-US
H 0 . .
92 Me,N Ne_ l > S//\ Intermedia | N,N-dimethyl- (1 439 2.62
c/>/ te7 1,3-benzene
diamine
hydrochloride/
Aldrich
93 " O_ | Intermedia | N-(3- an |453 | 225
\© é/ te7 aminophenyl)
acetamide
HN___Me
\[g hydrochloride/
Acros
94 ol Q_”S/P\ Intermedia | 2- @ 430 | 269
[ 0 te7 chloroaniline/
TH Aldrich
/o) .| aniline/
95 % Intermedia )] 396 2.58
S—__ .
Hal ©\ O\O// te 7 Aldrich
TH
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W ¢@4amomophenyl ) net hyl ] car bamat e
2003, 46(9) 1661- 1669 189 < ~ McSQ2- H
(1) 386 1.98 0 NH 9

1669 H o H 1, 1-di met hyl et hyl

188 McS02- H

Internmediate (1) 471 2.39 HC o HCC39

Chem
I ntermedi ate 1, 3-benzodi oxol -

NH |

[ J. RMEOEP2004/005494

5-amine [/ Al dri ch 190 H McSO2- H Internediate
3(130xazo| - (1) 409 1.82 HClI 9 yl)aniline /
aybri dgile N 191@_‘ ¢ djant@,g |d1|,_,ate -53- 4{5[)) 204
4 HO mﬁﬁ;hgﬁ 571 qﬁy H '
py \o H3 Buftp rR7192 IVE%HZ" "‘F—?" lint er meldi at e
3 (1)(394 2.46 HC ~C$-aminkH 9 |l uor oani | i ne
/1 Adri ch 'I“H193 F McSQ2-| H | nt ¢rHeRdibatie 2, 3-d
ifluoroani lTine| (1) 378 2.3 HCl &4/ Aldrlch NH (118 WD
2004/ 103998 PCT[ EP2004/ 005494 E?él( HN 83)2- H
Internediate 3-{ (1) 367 2. 07 H( 8 dM*hotlenzoniltrile
97 @_\ Q“/?//i Intermedia | 3-ethylaniline/ 0 |424 |28t
HClI Me o] te7 Aldrich
N
98 Me-Me | Intermedia | 3 | | 438
O\”&\ ntermedia | 3-isopropy ) 3.0
HCI 0o te7 aniline/
l l TCl-US
NH
l
_Me (0] .
99 0o O\S//\ Intermedia | 3-methoxy ] 426 2.58
HCl @\ d te 7 aniline/
Aldrich
100 PhSO;- Intermedia | 3- (n 405 2.41
NN te 8 aminopyridine/
e | Aldrich
145 ~ MeSOz- Intermedia | 4-fluoro-3- ()] 396 1.77
HCI . /©/ te 9 methylaniline/
Me Aldrich
146 'LH MeSO2- Intermedia | 5-amino-2- any | 396 2.43
TFA te 9 methyl
o benzofuran
— hydrochloride/
Me Aldrich
147 l MeSO,- Intermedia | 1-methyl-1H- @iy | 396 2.15
TFA NH te 9 indazol-6-
amine
hydrochloride/
Synthetic
Communicatio
ns, 1996,
26(13), 2443-
2447.
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I NI

\

~

, MSO2- H

/ Aldrich 195 11 McSQ2- H
(1) 385 2.15 HC F i
wovkgobnoxge 196 HCO MeSQ2- H
2.35 HC 9 isopropoxyaniline H/ Maybridge
I nt er redi ate 2-am no- 5-

HCO H 9 fluorotoluene / Aldrich

I nt er medi at e 5-amn no- 2-
9 fluorobenzonitrile ~H /
I ntermedi ate 3-

(PQT/BPI04/005494

F CH 197

(1) 374 2.2

F 198 F MSO2- H

nt ernedi ate 3,4-difluoroaniline (1) 378 2.26 HCl H 9

Al drich F 199 F f.d&SO2 oo éq%g]qy_,ez-u 8
148 > I 5 l 9 2.06
eal]) 428 256 NHHC F ol 9 (t.reﬁfe ot g ?5 il e
Alocado 200 pNH l\/bSOZ- | nt &FFREI 'te
2-f1\J|eLL(R| i ne| 360 2. 04 HCI 9| AHY/| ch 291 NH L|:SOZ-
Hr I nt di ate| 2, 4-difljuoroani | Bieset(1) 378 2.22 HC
9|/ Aldrich F H 202 NH McSQ2- Hy ghdabek vgdilat e
Lchi or o- 4- Z. 43  HCIr-9rfruoroani ffine 7 [F_Ct
149 4l dr | ch éBjeSL&}_[_ '@FW@‘H? ate 3-am nopyfVdi |2/ |26
TFA(| V) HCl N NH gem dri ¢Phegimetay) NESOR- |H-
In dl\ -|am nobenzoi c (1) | 3&6ndBzol-6Cl] NH 9 |aci d
Al dr| ch amine/
WO 0283654
Al
150 o MeSO,- intermedia | 3-(trifluoro 0} 410 2.05
HCI ? te 9 methyl)aniline/
Aldrich
F F
F
151 HIL MeSO,- Intermedia | 1-(3- ) {384 1.71
HCI te 9 aminophenyl)
ethanone/
Me o Aldrich
152 Hr\ll MeSO»- Intermedia | 3-(5-methyl- ] 424 1.88
HCI te 9 1,2,4-
oxadiazol-3-
7 yhaniline/
N /N Int diat
5 _< ntermediate
CH, 19
153 HIL MeSOx- intermedia | 1-(3- n 463 1.78
HCI te 9 aminophenyl)-
N,N-dimethyl
0
//S/\NMez methane
0 sulfonamide/
Peakdale
moiecular Ltd
154 o MeSOs- Intermedia | 3-(3- 0} 424 2.15
HCI te 9 thienyl)aniline/
\ US 6211220
\ g B1
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119 WO 2004/ 103998 PCT/ EP2004/ 005494 205 ~H McS02- H
Internmedi ate 4-chloro-3- (I111) 406 2.49 C i TFA\ 9
woreiohosdgasi | ine /0, Wchem CH3 206 ~N CH3 MSDRP20b#/005494

Internediate 1-nmethyl-1H (I111) 396 1.77 TFA N9
benzi m dazol -6 \ am ne/ NH Heterocycles. 1991,
32(5), 1003-12. 207 H McS02- H Internediate
6-(nmethyloxy)- (I111) 429 2.35 TFA o0l, CH9

1} 3- benzot hi azo| - anl. N4 A Chg
S Z_ng 61(8)""Bo13: iﬁ‘g@g&'gqggmﬂﬂiwbsm- (e |
| llate 3-If | uoro-5-(('82 (11]§"™4%87°2.34 TFA|F 9

P dAilijne J. Mgd. Chem benkpf@@e6, |43(6),
1 . 209 IH McS0Z3- H I nteninedi ate|5-fl uqgro-2-
(J11) 390 2.3 (TFA 9 netjhoxyani | \n[égneldlagﬂ Wchem 210
IH MeS02- H | nternmediatle 1- et h Xé 1) 397 1.98
HA+—9—412-31Be—Nbenzaot+razo T\I arRer—YS
156 HII MeSO;- Intermedia 4am|no 2— ()] 425 2.35
te 9 methyl-1H-
O isoindole-
AR 1,3(2H)-dione/
Archiv der
Pharmazie
(Weinheim,
Germany)
1989, 322(7),
419-26.
157 | PhSO;- Intermedia | 1,2- ) 445 2.61

NH
TFA te 8 benzisoxazol-
Q 5-amine /
=

Key organics
Ltd

158 I PhSOz- Intermedia | 1,2-dimethyl- (i 472 215

NH
TFA /©/ te 8 1H-
N benzimidazol-

Me Me 6-amine/
Intermediate
27

159 | PhSO,- Intermedia | 3,5- (I 472 3.35

Cl NH
TFA te 8 dichloroaniline/
Aldrich

160 | PhSO,- Intermedia | 2-methyl-1,3- any | 459 2.33

NH
TFA te 8 benzoxazol-5-
o amine/

>::N Collection of
Me Czechoslovak
Chemical
Communicatio
ns 1996,
61(3), 371-
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2003060453 Al 211 H MS02- H Internediate
3,5-difluoroaniline (Il1l) 378 2.51 F TFA 9 / Aldrich

WQ1D4HD3998 McS02- H I nternediate 3-fl uoro-4- (PCT/EPBF4005494

2.43 TFA 9 nmethylaniline / CH F Aldrich 213 H
McS02- H Internmediate 4-amino-2- (I11) 376 2.01 TFA
9 fluorophenol / off Apollo 120 WO 2004/ 103998

PCT/ EP2004/ 005494 214 NH McSQ2- H I nternediate

41 (methyl oxy) -2y (111) 422 2. 73| dfA HC o\ / 9
napht hal enam ne/ 1 A Sigma 215 HN\ MSOQ2-{ H
I pternedi ate 6-pam noindgle / (I01) 381 2.25 TFA 9
Cprcaster N HRT6HN M SC2=—iF T ternediate et hyl
161 4 ami no- (i) W3IS0z, 36 | MEmett | §ohomat hoty @pi | 468" | 308
TFAD anzoa H3C'P O Avocddes 217 | mefbSoMine H-
I pt eéle 1, B- benzodijoxol - (I)yw3&em2. Oﬁk HCl [0/ 9
4tamne 4. Med.| Chem H N 1979/ 22(11), 1354-7. 218
PhsemeHE Interfrediate 3- (1) 429 2.80 HU Hi |N 8
162 @m nobenzonMri Bhs0,- Intermedia | 5-amino-2- any |458 | 292
TFA te 8 methyl
0 benzofuran
= hydrochloride/
Me Sigma Aldrich
163 AIH PhSO,- Intermedia | 1-methyl-1H- @y | 458 2.67
TFA te 8 indazol-6-
@/ amine
N—N, hydrochloride/
Me
Heterocycles,
1995,
41(3), 487-96.
164 - ILH PhSOz- Intermedia | 5-fluoro-2- ay | 452 2.92
TFA \©: te 8 methoxyaniline
OMe / Wychem
165 ILH PhSO,- Intermedia | 1-methyl-1H- (I | 458 2.51
TFA te 8 indazol-5-
Me\N/g)/ amine/
\N" Bionet
Research Lid
166 ,LH PhSO.- Intermedia | 1- (ny | 534 2.97
TFA te 8 (phenylmethy!)
@AN\SJ/ ~1H-indazol-5-
N amine/
WO 0283654
A1
167 'LH PhSO,- Intermedia | 4-amino-2- any | 450 2.42
TFA te 8 (methyloxy)
HO/E\;r phenol
0 hydrochloride/
Me Journal of
Chemical
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/ Aldrich 219 % PhSO2- H Internediate

1, 3-benzodi oxol - (Il) 448 2.63 o0 NH 8 5-am ne /
wo\b@riledod 220 NH PhS02- H | nternedi ate 3- anPCDERDY/005494

(1) 511 2.94 8 di net hyl benzene sul fonam de/ WO O=S=

O H3C , CH3 9737646 Al ,N 221 NH PhSQ2- H

I nt ermedi ate 3-am nobenzene (1) 483 2.6 i y 8

sulfonam de [ 0=T=o0 Fluka NH3 222 NH PhSC2- H

I nternedi ate 4-amno-N- |(11) 491 R%se'é:]ch 8 et hyl benzensg
H IN So sul fonapmde / QH3 Zeli %,y 121 WO
2 904/ 103998 PCT| EP2004/ 005494 OB‘F]%OZ H-
I ntermedi ate 6-(nethyl oxly)- (I I Y9889192. 92 TFA | O\ §
1/ 3-benzot hiazo| N\ CH,| 4- ani ng28-5.Am Crem Soc. ,
1! 39, 61( 8), 2Dpk0,2017| 2ddqkl 3 m
168 O In di i 43 3.04
iy ot Bi3-f Uor o-5- (3= (111) 489 2 8% TEa 8 8
p_/rl d anilihe / J. MeG: Chevn ISR, |43(6),
Aldrich
169 NH PhSO;- intermedia | 2-methyl-1,3- am 475 2.73
TFA te 8 benzothiazol-
N\ 6-amine/
>4S AsInEx
Me Compound
Collection
170 L, PhSO,- Intermedia | 1H-indol-6- ny | 443 2.7
TFA te 8 amine/
\ e Lancaster
Synthesis
171 o h'lH PhSO.- Intermedia | 3-chloro-5- oy |aes | 317
TFA te 8 (methyloxy)
aniline/
Me/o J. Chem. Soc.
Perkin 2, 1977,
14,
172 __H PhSO,- Intermedia | 3-(2-methyl-4- )] 496 2.23
HC! - te 8 pyrimidinyl)
NN .
N—< aniline/
Me Fluorochem
173 h|,H PhSO3- Intermedia | 3-(trifluoro " 472 2.62
HCI te 8 methyl)aniline /
Fd F Aldrich
F
174 HIL PhSO- Intermedia | 1-(3- ) | 446 2.2
HCI te 8 aminophenyl)
ethanone/
Me™Ng Aldrich
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N 1123-1134. 225 PhS2- H Internediate Internediate
51 (I'1l) 444 3.21 TFAHNI 8 NNH 226 H PhSO2- H

WO nioenomes ate 3, 5-difluoroaniline (111) 440 3.RQI/EN6A4/605494
''q8/ Adrich 1 F 227 PhSQ2- H Internediate
4-amno-2- (111) 438 2.56 8 fluorophenol TFA / off
Apollo F 228 PhSQ2- H Internediate
3,4-difluoroaniline (111) 440 3.03 HN TFA 8 / Aldrich

175 B F 229 HNHPh 5%%?& H | ;r\?eqr%gi @3R! | 4-@M har 2.24
o (111) 4 H89 | /{c\ 8 2- g@hOXQ . benzopate /
H , C Avbcado 122 WO 200%8103098 Bed Er2004/ 005494
430 H_N P/ SO2- €Me- Inter di ate 2E|‘(°9-°h9("|) 178 2.22 HG
16 ami népRenoxy) Y ethanol/ Key Oganigs Ltd] OH
231 H PhSG2- Mg- Interngdiate 3- (1) 482 .79 HC f
16 am not hi ophene
176 | —N PhSO2- Intermedia | 3-(1-methyl- o |44 | 227
HCl \\N te 8 1H-pyrazol-3-
N"en, yhaniline/
Intermediate
26
177 N “e | Phsos Intermedia | 3-(5-methyl- 0 |48 | 234
HCI N0 te 8 1,2,4-
—N oxadiazol-3-
yhaniline/
Intermediate
19
178 HIL PhSO,- Intermedia | 1-(3- n 525 2.23
HCI te 8 aminophenyl)-
N,N-dimethy!
Je
s’ methane
7 NMe2
0 sulfonamide/
Peakdale
molecular Ltd
179 J,H PhSO2- Intermedia | 3-(3- ()] 486 2.55
HC! te 8 thienyl)aniline/
UsS 6211220
N
\ ¢ B1
180 ILH PhSO»- Intermedia | 3-methyl-2,3- )] 460 2.36
HCI te 8 dihydro-1-
Me benzofuran-4-
0 amine/
Intermediate
25
181 Hrll PhSO;- Intermedia | 2,2-dimethyl- n 474 2.34
HCI te 8 2,3-dihydro-1-
o benzofuran-7-
amine/
Me™ Ve DE 3526510
A1
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S 2-carboxylic acid
232 H PhS2- Me-
woieh041@399%t hoxyphenol
PhSO2- Me-

\ CH net hyl
I nternedi ate 5-

ester / 3 Avocado

am no- 2-

(1) 464 2.1

[ | QGCH3 Aldrich OH 23BCT/EP2004/005494
Internmedi ate 5-aminotetralin / (1) 472 2.64
HCl 16 Aldrich 234 H PhSO2- Me-

I nt er nedi at e et hyl

(I') 490 2.66 HCI | 16 am nobenzoate / Al drich H3C
235 PhSCO2- Me- Internediate 5-am no-2- (1) 448 2.31
N 16 net h;yrlsghenol G TS rlcq @4 234,
182 int 2.85
nt ef medi at e ”TF% =th%‘ thyl (| 547 2. 64
- ani nophenyl)*®®net h Bamafe H 1 |J.
pd. m/, 2003, 46(9), H3 omn@H 1661- 1669.
WD 2004N 998 PCT/ EP20Q4/ 005494 1 3@3dedﬂePhS@ Ne-
| HEdi ate 4-@nino-N- |(1) 475|2,:274eHCl |16
net hyl benzam del / Butt pqr k Pharmazle
(Weinheim,
Germany)
1089, 322(7),
419-26.
183 ILH PhSO,- Intermedia | [4-(methyloxy)- a | 484 3.19
O te 8 2-
O naphthalenyl]
amine 4-
methyl
benzene
sulfonate/
Sigma
590 oy Me;s,,\o Intermedia | 5-chloro-3- () |419 | 244
HCl | Me te 95 pyridinamine /
> Me
Synchem OHG
Cl
589 %2 | intermedia | 3-pyridinami
N Sy Me>(8\ ntermedia | 3-pyridinamine ()] 385 1.96
HC | Me te 95 / Aldrich
= Me
(a) Salt forms: HCI = hydrochloride
TFA = trifluoroacetate
(b) Isolation Method:
5 (1) Filtered off directly from the reaction mixture.

(1) Mass Directed preparative HPLC Method A.
(1) Mass Directed preparative HPLC Method B.

The following compounds were prepared by a similar method to Example 10:

10
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H3c. I NH 238 ~ H PhS2- Me-
(1) 448 2.13 HC

WEkBOR03904 -
PhSO2- Me-

5-am no- 1-
Al drich

H3C 242 |

(111) 461 3.04 NH

hydr ochl ori de /
I nternmedi ate 1-agety]
am noi ndoline / Sigfa
PCT/ EP2004/ 005494 244 '
(1) 412 2,36

Co

16 al cohol
I nt er redi at e 3- am nobenzoyl
TFA 16 net hyl am de / Buttpark

I nt er medi at e 3- am nophenol
TFA NH 16 Aldrich OH 241 |
(I11) 436 2.75 TFA 16 et hyl pyrazole/ N N
PhSO2- Me- Li'ernedi ate 3-cyano- 4-
A 16 f1

H PhSO2- Me-

line F

PhSO2- Me-
TFA 16
O 124 WO 2004/ 103998

H | nternediate

I nt er nedi at e 3- am nobenzyl
/[ Aldrich HO 239
(111) PTBER2088005494
HN O 1 G H3 240 |
[ (111) 434 2.64
I nternedi ate

2, 3-di hydro- 1- / 1 30 benzofuran-4
R
EX. R'NH- RSO, R¥®- | Starting Amine Reagent/ | Isolation | LCMS | LCMS
No. Material Source Method MH* R
(@) {b) (min)
187 HSC%HSj\ MeSO,- H- |Intermediate|{1,1-dimethylethyl )] 457 247
o | v€ W 9 (3-aminophenyl)
carbamate/
TH J. Med. Chem.
2003, 46(9) 1661-
1669
188 | AN MeSO» | H- [Intermediate| ™ 1-dimetvlethyl |y =\ 474 1 230
HCl é\o HC ¢ 9 [(3-aminophenyl)
methyljcarbamate
TH [ J. Med. Chem.
2003, 46(9) 1661-
1669
189 <O MeSO,- H- |Intermediate|1,3-benzodioxol- {n 386 1.98
° TH 9 5-amine
/ Aldrich
190 thn MeSO,- H- |Intermediate|3-(1,3-0xazol-5- N 409 1.82
HCI 9 ylaniline /
Maybridge
/_/o
\—=
191 [ul MeSO;- H- |Intermediate |3-(3- 0 422 | 1.88
HCI 9 aminophenyl)-1-
methyl-1H-
\ \N}q pyrazole /
e Buttpark
192 i F MeSO,- H- |Intermediate |3-chloro-2- U] 394 2.46
HCI @iw 9 fluoroaniline /
I Aldrich
193 F MeSO,- H- |Intermediate |2,3-difluoroaniline ] 378 2.3
HCI " 9 / Aldrich
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NH amine hydrobromde/ J. Heterocyclic Chem, 1980,
17(6), 1333-5. O CH NH 245 iPrSO2- H Internediate
w298 (1) 412 2.33 HC i 30 acet ophenone/ P&I/EP10041005494
OH 246-" iPrSO2- H Internmediate 1-nethyl-1H (1) 424
2.22 HC 30 indazol-6-amne |IH hydrochloride/ Synth.
Comm , 1996, 26(13), 2443-2447. ~CH3 247 i PrSQ2-
H Internediate 4-fluoro-3- (1) 418 2.38 F HCl 30
met hoxyani |l ine/  ~I'NH Apal | o-Chem 248 0", -) i PrS(2-
H Internedilate 2, 3-dj hydro-1,4-{(1) 428 2.30 HC |
30 benzodi oxi n-5- H am ne hydrothI oride / { WO 9703067
A 249 i PrSQe- gg I ntlermedi at e 31.chl oroani Ty ne/ ()
' 4wy, 64 "6 YK orf ch SRR | pr Scpn b O N i
HCI | ntfer medi at ¢ 3- (1) 395 2940 an”tg"l?b%\‘ﬁ‘?“l'%%knzom trile
ll / Aidrich
195 I MeSO,- H- |Intermediate|5-amino-2- 0] 385 | 215
Hcl |F 9 fluorobenzonitrile
TlH / Maybridge
196 HC/CKHJO MeSO;- H- |Intermediate |3~ ()] 400 2.35
HCI @\ 9 isopropoxyaniline
TH / Maybridge
F CH,
197 \@ MeSO;- H- |Intermediate|2-amino-5- () 374 | 22
HCI '|"” 9 fluorotoluene /
Aldrich
198 F\©\ MeSO,- H- |Intermediate|3,4-difluoroaniline ()] 378 2.26
HCI v 9 / Aldrich
199 F I F MeSO,- H- |intermediate |4-fluoro-3- )] 428 2.61
HCl 9 (trifluoromethyl)
| aniline / Avocado
200 @F MeSO,- H- [Intermediate |2-fluoroaniline / 0] 360 2.04
HCI IilH 9 Aldrich
201 ,LH MeSO»- H- |Intermediate|2,4-difluoroaniline )] 378 222
HC /@ 9 / Aldrich
F F
202 L MeSO; | H- |Intermediate|2-chloro-4- O | 394 | 243
HCl /@ 9 fluoroaniline /
’ ° Aldrich
203 @\ MeSO,- H- |Intermediate |3-aminopyridine / (v) 343 1.69
HCl NS 9 Aldrich
|
204 o MeSO2- H- (Intermediate |4-aminobenzoic )] 386 2
HC " 9 acid / Aldrich
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wWoRDee39S 252 N | |

H/ Aldrich

H 251 3 i PrSO2- H

I nt er medi at e

3-nethylaniline (1) 384 2.41 HCI \ 30 hydrochl oride/
PCT/EP2004/005494
3-am nopyridine/ (1) 371 1.92 HC NH 30 Aldrich 125
WO 2004/ 103998 PCT/ EP2004/ 005494 253 Nis i PrSC2- H
I nt ermedi ate 6-am nobenzo (1) 427 2.20 HA 30

i PrSO2-

H Int

ernedi at e

thiazole / Lancaster CH3 254 o H Internediate
205 |3-1i OdOMII_LI me< Ml(ikdzl- 5t6p H3. Q@rr{léd%efl ~chickb-31 IAI) dr ';mi" | Nlﬂbs 2.49
a ntler medi at e
A | 40 31 acetophenong / o N'ae%%""'%’ o 956N
OH3.\ H Internediate 1-nethyl-| HYYPeY 488 p.17 WA
31 hp%m m dazol -6 anmijne/ | N /N-j/ Heterocycles, H3C
206 gpﬂ,}, "32(5), WOEB- 12, H- QlidmrbibteH-ethy-th. | Nk epdil agey | 177
TFA /,3% di hydro{1- (1) 476 2.g6 HO |} Migiors. 3
b uran-4 s )
amine/
NH Heterocycles.
| ' 1991, 32(5),
1003-12.
207 mlq MeSO;- H- {Intermediate |6-(methyloxy)- (1) 429 | 235
TFA UO\CHS 9 1,3-benzothiazol-
N 4-amine
\\—s J. Am. Chem.
Soc, 1939, 61(8),
2013-2017.
208 H,L MeSO;- H-  |Intermediate |3-fluoro-5-(3- (i 437 2.34
TFA F 9 pyridinylaniline
J. Med. Chem.
[ 2000, 43(6),
=1 1123-1134.
209 by MeSO | H- |Intermediate |5-fluoro-2- ay | 300 | 23
TFA F\@ 9 methoxyaniline /
?CHG Wychem
210 J‘ " MeSO,- H- jIntermediate|1-methyl-1H- (y 397 1.98
TFA 9 1,2,3-
HSC\N\Q/ benzotriazol-5-
=N amine/ US
2003060453 A1
211 H,L MeSO,- H- |Intermediate|3,5-diflucroaniline (1 378 2.51
TFA @”F 9 / Aldrich
¢
212 H;‘q MeSO,- H- |Intermediate|3-fluoro-4- (i 374 243
TFA \Q\ 9 methylaniline /
= Aldrich
213 |} MeSOx | H- [Intermediate 4-amino-2- @y | 376 | 2.01
TFA \Q\ 9 fluorophenol /
| on Apollo
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1980,

0 am ne hydrobrom de/ J. Heterocyclic Chem,
17(6), 1333-5. CH3 258 U\ H Internediate

w@2dokaaoemni | i ne/ (1) 452 2.89 HC | ,,C 31 APCI/ERIN0F005494
259 HN ~H3 \ H Internmediate 4-fluoro-3- (1) 482 2.78

HCI | , 31 nmethoxyaniline/ [/ F O/ Apollo-Chem 0, CH,
CH3 260 HN o H Internedi ate 6-am nobenzo (1) 491 2.61
HClL 31 thiazole | os Lancaster s 126 WO _2004/ 103998
214 |PCT/ EP2004/ Co?m)eéoz.sgg Hggﬂqteﬂuaeda}e&wegylgﬁy:@dl ay® | 422 | 273
TFA |d¢ yl-1H (1) 488 2. ! |naptithiyenaimine/
in | -6-amine | o jhydriochl ori d@? R N Synt h.
Co , 3 1996, 26(13)|, 2443-2447i9macH 262/ IH 0 H
[nternedi at ¢ 3: g) 75 6 5. 3T
- - 4 - - m .
215 Hy benzonilt r VP& }?l lr%rmedlate 6-aminoindole / (1 381 2.25
TFA 9 Lancaster
| /
216 | MeSO | H- |Intermediate|methyl 4-amino- | () | 430 | 2.36
TFA \@(0\ 9 2-methoxy
CH,
0 © benzoate /
HC
Avocado
217 ( ° MeSQO;- H- [Intermediate|1,3-benzodioxol- ()] 386 2.06
HCl (o 9 4-amine
J. Med. Chem.
“T 1979, 22(11),
1354-7.
218 /@\ PhSO,- H- |Intermediate|3- () 429 | 2.80
HCI HT Xy 8 aminobenzonitrile
/ Aldrich
219 <O PhSO.- H- |Intermediate|1,3-benzodioxol- (i 448 2.63
0 NH 8 5-amine / Aldrich
|
220 L, PhSO2- H- |Intermediate |3-amino-N,N- (In 511 | 2.04
©/ 8 dimethylbenzene
0=8=0 sulfonamide/ WO
N 9737646 A1
H,C” CH,
221 L, PhSOq- H- |intermediate|3-aminobenzene |  (Il) 483 | 26
8 sulfonamide /
o=?=o Fluka
NH,
222 L PhSOs- | H- |Intermediate|4-amino-N- (| 497 | 251
A /©/ 8 methylbenzene-
_S
Y sulfonamide /
o Zelinsky BB
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o Aldrich

hydr ochl ori de/

264 o

os TC -

N H3 263 HN H
3-chloroaniline/ (1) 468 3.02 HC \ Y I
w@\b@nitedr9s CI CHI
3-nethylaniline (1) 448 2.78 HCO ,~ ,
US CH3 CH 265 | H Me-

I H

I nt er redi at e

| nt er medi at e

31

s 0 31
PCT/EP2004/005494

I nternmedi ate 3-nethoxyaniline/ (11) 478 3.04 1 ,0 32

Aldrich H C'0 CH3 266 0 Me- Internediate
223 |2} 3-di hydroq1- pdd,l) AP0 |RtethrdiatblAmbilidxyl O 34n) 491 | 2.92
TEA B®azofuran-4 0 o amine hgdrobropec_i%/zotj.zol_HEterocy clic

Ch 980, 17(6). [1333-5. CH ’2‘9 q_? o Me-

M dit ¢ 3-amino-| (11{l) 490 Z/#I" TFA 1| | ,0 B2

tophenone/ o Aldrijch [(H C 0 26BARICMHS \| Me-
Intermediate 1-nethyl-1H{ (111) &2 R336 'HFAI ,0 32
i ndazol -6-am ne & 0 hydrachl ori dgfyq 2013
2017.
224 |k PhSO.- H- |intermediate |3-fluoro-5-(3- (iny 499 | 2.89
TFA F 8 pyridinyl)aniline /
J. Med. Chem.,
N 2000, 43(6),
=N 1123-1134.
225 H[L PhSO,- H- |Intermediate |Intermediate 51 (y 444 3.21
TFA p 8
N
226 J]H PhSO»- H-  |Intermediate|3,5-difluoroaniline (m 440 3.12
TFA F\Q/ 8 / Aldrich
F
201 | | PhSO;- H- |Intermediate|4-amino-2- iy | 438 | 256
TFA 8 fluoraphenol /
OH Apollo
F
228 H'L PhSO2- H- |Intermediate |3,4~difluoroaniline (i 440 3.03
TFA 8 / Aldrich
F
F
229 HL PhSO;- H- {Intermediate {methyl 4-amino- (n 492 2.89
TFA @}("W 8 2-methoxy
o U ? benzoate /
He”
s Avocado
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Hc N Synth. Coomm, 3 1996, 26(13), 127 WD

2004/ 103998 PCT/ EP2004/ 005494 2443-2447. CH, 269 0
wovesosfionoes medi ate 2, 3-di hydro-1,4- (111) 506 2PGBEP1dbY/005494

TFA'l \ I 0 32 benzodioxin-5- O/ amne o

hydrochloride / WD 9703067 Al CH 270 HN o Me-

Internmedi ate 3-chloroaniline/ (l111) 482 2.72 TFA | |

.0 32 Aldrich os G H 271 N N M- Interrrediate 3-

230 |(II11) 473 2]62p,gkEA 32M@”ﬂn¥é9#b%ﬁt% Db trile 0 ULy 7} 478 | 222
Hel ch 0 N CH, 272HN§66 1terr% N
6- ap¥nobenzo (111) 505 2 TFEA{P32"°F P%i%m e/ Nii
Langaster $ o CH 273 NH o Me- [eHeeq/edi atle
3-f|ﬂ9roan| line/ (I111) 466 2.6 |Organics Ltd.
oH
231 L PhSO.- Me- |Intermediate |3- 0] 482 | 2.79
HCI 16 aminothiophene-
2-carboxylic acid
methyl ester /
Avocado
232 PhSO»- Me- |Intermediate |5-amino-2- n 464 241
HC! 16 methoxyphenol /
o) Aldrich
OH
233 IL PhSO,~ Me- |Intermediate |5~aminotetralin / )] 472 2.64
H
HCI % 16 Aldrich
234 Ly PhSO,- Me- (Intermediate|ethyl 3- 0} 490 | 2.66
HCI 16 aminobenzoate /
Aldrich
chj
235 'LH PhSO»- Me- |Intermediate |5-amino-2- )] 448 2.31
HC! 16 methylphenol/
HC TCI America
OH
236 LH PhSO,- Me- |Intermediate|1,1-dimethylethyl ) 547 2.64
HCI 16 [(3-aminophenyl)
methyl]carbamate
i [ J. Med. Chem.,
«T- 0 2003, 46(9),
H,C CH,
L, 1661-1669.
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TFA 1 |
I nternmedi ate 2-(3-
W@ R00R0aH9e810XY )

Am Chem

,0 32 Aldrich Y o

F 274

Y fo i sm et hanol

Soc. ,

. 1937,
PCT/ EP2004/ 005494 H3 275 HN H
3-am nophenol/ (1) 450 2.15 HC

59: 1716 128 WD 2004/ 103998
I nt er medi at e

NH H3 i H
(1) 494 2.15 HC 0 31

0 hydr ochl or PABEP20bIG005494

I ~0 31 Aldrich Gs/

HCH3 276 1| HN H Internmediate ethyl 3- (1) 506 2.51
237 Aldrich HO ps3l anndRensaattlam@E8 GH 1277 Nd | 227
Hel H- medi ate 5-am ndi - (1) 46?4 2ﬁzg7. HCl '\ /
31_pht hyl phenol / H 0 gif O ARFVESZRER 578 HN N
I nter nedi ate 4-amijno-N- (1) 49Butiparke
L
238 hle PhSOz | Me- [Intermediate|3-aminobenzy! 10 448 | 2.13
Hel gjr 16 alcohol / Aldrich
[e]
239 | PhSO» | Me- |Intermediate |3-aminobenzoyl (y | 475 | 255
TFA 16 methylamide /
Buttpark
o]
240 PhSO,- Me- |Intermediate|3-aminophenol / (1) 434 2.64
TFA Q/NH 16 Aidrich
OH
241 l PhSO,- Me- |Intermediate |5~-amino-~1- (1) 436 2.75
TFA {\I/ NH 16 ethylpyrazole/
\,_Nv Aldrich
H,C
242 hllH PhSO,- Me- |Intermediate|3-cyano-4- (i 461 3.04
TFA 16 fluoroaniline
hydrochloride /
, l Combiblocks
N
243 L PhSOz- | Me- |Intermediate |1-acetyl-6- @y | 501 | 259
TFA 16 aminoindoline /
Sigma
>/,/CH3
o]
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HCl r o O 31 nethyl benzam de HN Buttpark CH3 0 CH3

279 NH o H Internedi ate 3-am nobenzyl- (I) 464 2.07
woial04/163988 al cohol / Aldrich ~ 1 ism 0 HO H3 PCBOP®04M05494

Intermediate methyl 3 H (111) 498 2.95 TFA 0 31

am not hi ophene- o s 2-carboxylate/ 0 Avocado H3C H3

281 HN\ o\ H Internediate 5-amno-2- (I11) 480 2.37

TEA i _rcH s o 31 nethoxyphenol / 3 0~\ Adrich OH H3
244 |282°NH H- I nt el atjen3-agiamdde ddilyhin-1491 2.¢3 | ThHA | 236
na | 1 net hyl benzam|de /3OButtpa(blénzouran_gh 3 129
NH ' amine
hydrobromide/
J. Heterocyclic
Chem., 1980,
17(6), 1333-5.
245 N5 iPrSO2- H- |Intermediate |3-amino- )] 412 2.33
HCI 5\ 30 acetophenone/
I Aldrich
246 /‘N/CH: iPrSO2- H- |Intermediate|1-methyl-1H- N 424 2.22
HCl 30 indazol-6-amine
" hydrochloride/
Synth. Comm.,
1996, 26(13),
2443-2447.
247 o~ iPrSOz- H- |Intermediate|4-fluoro-3- () 418 | 2.38
HCI F\©\ 30 methoxyaniline/
TH Apollo-Chem
248 o/ﬁ iPrsO- H- |Intermediate|2,3-dihydro-1,4- (1) 428 | 2.30
HCI @ie 30 benzodioxin-5-
NH amine
| hydrochloride /
WO 9703067 A1
249 I {PrSO,- H- {Intermediate (3-chloroaniline/ " 404 2.64
HCI 30 Aldrich
NH
|
250 |N| iPrso,- H- |{Intermediate|3- n 395 2.40
HCJ (5\ 30 aminobenzonitrile
/ Aldrich
NH
251 " iPrSO;- H- |intermediate |3-methylaniline U] 384 2.41
HCI 30 hydrochloride/
T“ TCI- US
252 = | iPrSO»- H- !Intermediate |3-aminopyridine/ n 371 1.92
HCl | X TH 30 Aldrich

125




WO 2004/ 103998 PCT/ EP2004/ 005494 CH 283 HI |
I nternmedi ate 1-am no-5, 6, 7, 8-
W@ loonae3oshydr o os~ napt hal ene /

\ H
(111) 488 2.96 TFA ,0
Aldrich CH PSHEP{N04005494

H Intermediate 4-amno-2- (I11) 480 2.34 ,c 31
nmet hoxyphenol / TFA 90H os, WD 2003049702 011 A2 CH3
H3C 285 ' O Me- Internediate 2,3-di hydro-1- (I11) 474
2.53 TFA HN I xY 34 benzofuran-4 amne O
253 | AYRIr obroni de/ ipdso,-Het|ef0iehietiate EaMMbbend 80, (1 7(B)aa7 | 2.20
Hel -5. H3C 286 NH q Meq, I nt ermitar%lz(gg;e 3-amino- ({11)
4 .N49 TFA ~x~ 34 jacef ophenonge Aldridh O OH3
287 ~I'H Me-| I nt er medilat e |1- net hyj-2"Eastr (1 11)) 486 P. 41
l—l;%(‘JEAJ 0 QCﬁL indazal - 64am ne ydrochl orilde/ Q
254 4 ) H- |intermediate|3-iodoaniline/ 0 560 3.06
HCI \©\,,° 31 Aldrich
s A
CH,
255 || ! H- |Intermediate |3-amino- 0 476 | 2.68
HCI \©\ Va 31 acetophenone /
//S\
o Aldrich
07" “CH,
H.’J
256 th) i H- |Intermediate |1-methyl-1H- ) 488 | 217
Hel \@Ls/,o 31 benzimidazol-6-
N g amine/
/NJ Heterocycles,
e 1991, 32(5),
1003-12.
CH,
257 Hi‘ b H- |Intermediate {2,3-dihydro-1- o 476 2.76
HCI \©\ Vd 31 benzofuran-4-
VAN .
o amine
0 hydrobromide/
J. Heterocyclic
Chem., 1980,
17(6), 1333-5.
CH,
258 ILH ) H- |Iintermediate |3-fluoroaniline/ ] 452 2.89
Hel ©\ # 31 Aldrich
&>
F
H:I
250 || i H- (Intermediate [4-fluoro-3- ) 482 | 2.78
HCl \©\ \©\ S,,0 31 methoxyaniline/
F g™ Apollo-Chem
o\
CH,
l CH,
260 |, 6 H- |Intermediate |6-aminobenzo () 491 | 261
HC \Q\ QS”O 31 thiazole /
| D 4 Lancaster
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NN CH Synth. Conm,
~H Me-
WO304/T63898 | % 34 benz

hydr ochl ori de /

3 1996, 26(13),
I nternmedi ate 2, 3-di hydro-1, 4-

odi oxi n-5-

WD 9703067 Al 289 |

Me-

2443-2447. 288
(111) 490 2.43
0 S ami ne o0 PCT/EP2004/005494

I nt ernedi at e
3-chloroaniline/ (Il1l) 466 2.82 TFA HN\ H3C 34

Aldrich i i [/ C 130 WO 2004/ 103998
PCT/ EP2004/ 005'3‘494 290 H H3C Me- Internediate
261 |3-fl uoroanillifie/ (111) 1A5Rchmebite| TfidnyBf-Al d i ﬁ O| Isg | 262
HCI Mg- I nt ¢r atoe 3- (H 1) 45] 1na%ﬁo?—%iam}|§ TFA
0 34_ani nobénzoM tille f|°~~ Al drfic N
| nt ¥ npdi at ¢ 3- rref’hoxyani l'ine/ (|Virychigads! o 51 TFA NH
H QC/SZINAI drich os H3C'0 |293 ms%th-l\@mm,nt_ernedl te
3- et hoxyanifl i ne/ (1)| 38§ 2.20 6,28(18) drjich NH| 1
2443-2447.
TH,
262 l, 5 H- |Intermediate 3- () | 459 | 2.86
HCI ©\S,,° 31 aminobenzonitrile
g / Aldrich
INI
H3
263 [, 5 H- |Intermediate |3-chloroaniline/ () | 468 | 3.02
HCl Q P 31 Aldrich
e
Cl
CH,
264 h}m i H- (Intermediate|3-methylaniline ()] 448 278
HCI \©\ S,,0 31 hydrochloride/
g TCI- US
cH,
| TH,
265 A ) Me- |Intermediate|3-methoxyaniline/ (m 478 | 3.04
\©\/,° 32 Aldrich
7~
o (o]
He”
TH,
266 H[L & Me- |Intermediate|2,3-dihydro-1- (1 490 245
TFA \©\ P 32 benzofuran-4-
AN ,
d amine
3 hydrobromide/
J. Heterocyclic
Chem., 1980,
17(6). 1333-5.
CH,
267 L { Me- |Intermediate|3-amino- ay | 400 | 241
TFA \©\ A 32 acetophenone/
P~ .
b o 0 Aldrich
H;\
268 H{L E Me- |Intermediate | 1-methyl-1H- U] 502 2.36
TFA \©\S,,° 32 indazol-6-amine
) g™ hydrochloride/
HC —N Synth. Comm.,
) 1996, 26(13),
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294 H30_, O McSO2- Me- Internediate 4-fluoro-3- (1)

404 2.23 HA F I 33 nethoxyaniline/ H Apoll o-Chem
WQAH4HBIDIMNeSO2- MeO- | nt er medi at e 3- net hoxyani PCTEP2004/)05494

402 2.09 HA | 50 Aldrich NH 296 O CH3 McSQ2- MO+
Internmediate 4-fluoro-3- (1) 420 2.12 HC F 50
nmet hoxyani line/ 6 NH Apol | o- Chem 297 PhSQ2- Me-
[nternediate 3-amno- (1) 460 2.82 HClI 16
acet ophenone/ Aldrich 0] CH3 131,)0,2004/ 103998
PCT/ EP2004/ 005494 298 NH| PhS2- [Me- | niernedi ate
1-met hyl -1H| (1) 472 F 24! HCl 16 benzi m dazol -6
am ne/ N N [Heterocycles,| CH3 1991, 32(5), | 1003-|12.
299 NH PhSOZ2- Me- Internediate 2,3-di hydro-1- (1) {460
2.90 HC + (16 benzofurant4 am ng hydrobrom de/ |[J.

Het-erocyeH-e—sChem—398017(6) 1333-5_ 300 1
269 |PhSC2- Me- |interqedi a Mesurftdarmamanﬁmiwihyuem,z(-l 486 3.606 | 236
TFA 16 Al(dri -6 32 benzodioxin-5-

ol/s\ B
5 amine
k/o hydrochloride /
WO 9703067 A1
CH,
270 || : Me- |Intermediate |3-chloroaniline/ oy | 482 | 272
TFA \Q e 32 Aldrich
VAN
o
Cl
| N
271 oy 5 Me- |Intermediate (3- (i 473 2.62
TFA \©\ 9 32 aminobenzonitrile
/
O//S\ / Aldrich
|
l CH, .
272 oy c|> Me- |Intermediate |6-aminobenzo (1) 505 2.36
TFA \@ P 32 thiazole/
4
N AN Lancaster
"/ °
| CH,
273 i\ Me-~ |Intermediate |3-fluoroaniline/ ) 466 2.6

NH
TFA \©\ 2 32 Aldrich
//S\
[8)
F

H3
274 LH { H- |Intermediate|2-(3- ) 494 | 215

o}
HCl Q/ \©\ y: 31 aminophenoxy)
//S\

ethano!

/( ° hydrochloride/
Ho J. Am. Chem.
Soc., 1937, 59;
1716
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301 NH PhSC2- Me-
476 2.77 TFA 16 benzodi oxi n-5 |

whyanoeiwdori de /

WD 9703067 Al

I nter medi ate 2, 3-di hydro-1, 4-
0 amne |
302 NH PhSCO2- REF/EP2004/005494

i ate 6-am nobenzo (1) 475 2.75 HC 16
i evora " S 303 | H PhSO2- Me-

t hi azol e / Lancaster

Internmediate 1-nethyl-I1H (1) 472 2.74 N HC 16

N\ \

(1)

indazal -6-anjne hydrochloride / Synth. Comm, NN
275 1996, 26 i'f%) )Zj‘éﬁ-g‘ ﬁltZrmedlgt W PQ;%% Ma)_ 450 | 2.15
. -~ 1 Z
Hcl | n di ate 3@ \ i
i ebenzoni tr i S Aldri ¢ r\v 89"%0 2004/ 103998
PCT/ EP2004/ 005494 ¢ 305 H PhSce- Ne- Intermediate |
i 152 B.21 I
g EBL"k&aﬂ'ﬁ?ﬂf’ fv‘t(f[)i Tter hedate3-met hylani-Hne L (1)
276 Al 93 HAIL. 16 Al drich @:Bmed\m{etpylmsoz- VE- (1) 506 | 2.51
HCI || nrredl at e @. rdyjr 0-B1 (1) 388ncdendBates
,/\ Aldrich
S
CH,
CH,
277 d H- lintermediate |5-amino-2- 1)) 464 2.27
HCI 0 31 methylphenol/
/
PaN TCl America
Hy
278 i H- |Intermediate |4-amino-N- 0) 491 | 216
HCl \Q P 31 methylbenzamide
O,/S/\ / Buttpark
CH,
279 8 H- |intermediate |3-aminobenzyl- ) 464 | 2.07
HCI Q » 31 alcohol/ Aldrich
//S\
O
HO
CH,
280 HI\'l (l) H- lintermediate |methyl 3- () 498 2.95
TFA | AN \©\/0 31 aminothiophene-
o s O,/S/\ 2-carboxylate/
s Avocado
ne”
Hll
281 H'L I H- |Intermediate |5-amino-2- (i) 480 | 237
TFA \©\S//0 31 methoxyphenol/
g Aldrich
Hil
282 i H- |Intermediate|3-amino-\- | 491 | 243
TFA \ng’ 31 methylbenzamide
g / Buttpark
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HCl 33 benzofuran-4 am ne
980,

Het er ocyc

WORBO63904 -

lic

1.95 TFA/ N 33 Aldrich 309 McSO2- Me-

Chem, 1

hydr obr om de/
1333-5. 308 H
I nt ernedi at e 3-am nopyridi ne / (118QT/BBX04/005494

17(6),

J.

| nt er nedi at e

1-methyl-1 H (1) 410 2.28 HO HN I \ 33
i ndazol - 6-am ne hydrochloride/ Synth. Coom, H CNN
1996 26(13), 3 2443-24 310 HN \ MeSCOR- Me-
283 |Lht er nedi at e 3= chl or oani.| If@hedidtg|1-a8i00-26,68- | HQlI) 33 488 | 2.96
TFA hci 31 MEQ2- gl}/b- I nt@(r gl ate
3: roanil|i ne (o\) 874 2. 49 H(a%a[ AI/drl ch F 312
- Me- linternmediate 3t (1) 38TP2%9% 33
am nobenzoniltrile / Aldrigh FdnpD 2004/ 103998
P“TTI:‘F’AUULH 05494313+ M SE2=—e=—Intermediate
284 hyI Uzm 410 1.187|nesopdiapd-amnt@nzi ni ddiibl 6480 | 234
TFA Helt eir@oﬁ es, |3 C) 108dgxyda{s) | 1003-12.
‘\ > WO 2003049702
' A2
285 H’CO o | Me- |Intermediate |2,3-dihydro-1- (ny | 474 | 253
TFA —15 j //s//\ 34 benzofuran-4-
o N
amine
hydrobromide/
J. Heterocyclic
Chem., 1980,
17(6), 1333-5.
286 " o | Me- |Intermediate|3-amino- (ny | 474 | 249
TFA 9/ O,/S//\ 34 acetophenone/
Aldrich
287 H ho Me- |Intermediate |1-methyl-1H- U] 486 2.41
TFA o 34 indazol-6-amine
@/ -8 hydrochloride/
N"N © Synth. Comm.,
1996, 26(13),
2443-2447.
288 ,LH . Me- |Intermediate |2,3-dihydro-1,4- (i 490 | 243
TFA Q: : p 34 benzodioxin-5-
(o} P amine
O\J / hydrochloride /
WO 9703067 At
289 HIL ho Me- |Intermediate |3-chloroaniline/ am 466 | 2.82
TFA \©\ . 34 Aldrich
© o//S//\
Cl
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314 H |

pyr azol
NVe-
pyri di nam ne
34(4).

MeSO2- Me-

-5-amine / Aldrich
I nt er medi at e 5- (et hyl oxy) - 3-
Australian J.
927-32 317 CH3 MeSO2- Me-

N/

Internediate 3-nmethylaniline/ (1)
370 2.40 HC 33 Aldrich CH3 315 CH3 McSO2- Me-
WO paoenomes ate 1-ethyl-1H (1) 374 2.22 HC N'PCBBP2004/005494

HN 1 316 o.'

NH Chem ,

1981,

| nt er redi at e

CH3 McSCR-
(1) 387 2.08 HC 33

290 |5-methyl-3-|(1) 371 1{ 90 |rl'é%ec(|ate~§ﬂdgn‘:65ﬁuﬂc/na“ ngy/ |Nedo | 270
TEA chem |[Nc318.1 || MS ) fernme _
no-2- (|I) 9 2.58 F 33 ‘f’lﬁorobemonitrlle/
X Scientific /MNH 1 829 H - [0\ PhSO2- Me-
Infernedi ate 2- nethoxybenzyl (1) |462 2.26 HCl 16
amne / Aldriich CH3 479 H3C\N-N McSC2- Me-
Hptermredi-ate—d-methyl L1H| (1) 360 2 00 HQ J-' 33
291 E;}Yrazol -5-arine H Apo Me ”@immdbiﬁajk% WO 2004/ 1p39e8 457 | 2.7
TFA 004/ 08 496 0 o M SR anMRner-HHiE redi at ¢
1, nzodi qhxol 400 2. 22 I—K;IAId%éSn 4-am he / J.
Med. 4
Il
N
292 JIH ) Me- |Intermediate|3-methoxyaniline/|  (Ill) 462 | 251
C
TFA ) 34 Aldrich
Y
A
0O
H,C
293 FRO MeSO,- Me- (Intermediate |3-methoxyaniline/ )] 386 2.20
HCI é\ 33 Aldrich
NH
|
204 A MeSO.- Me- |Intermediate |4-fluoro-3- )] 404 2.23
HCl F\©\ 33 methoxyaniline/
ri:H Apollo-Chem
295 | MeSO2-  |MeO-|Intermediate |3-methoxyaniline/ 0] 402 | 2.09
HCI é\ 50 Aldrich
NH
l
296 o MeSO.- | MeO- [Intermediate [4-fluoro-3- ()] 420 | 2.12
HCI F\@\ 50 methoxyaniline/
Apollo-Chem
NH
|
297 L PhSOz | Me- Intermediate 3-amino- 0 460 | 2.82
HCI 16 acetophenone/
Aldrich
0”" “CH,
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N\ / Chem,
[\/b_

2002,

I nternedi ate 4-fl uoro- 3-

F45(19),

4128- 4139 497 CH3 MSR2-
(1) 388 2.35 HC F 33

woreiohstdzaes | ine / \N/ Fluoro Chem H 498 CI MBOREPINB4/005494

| nt ermedi at e 3-chl or o- 4-
fluoroaniline / Aldrich
I ntermedi ate 5,6, 7, 8-
napht hal enani ne

tetrahydro-

I NH 499

MeSO2-  Me-

(1) 410 2.57 HC 33
| Fluka N _H 500 F

(1V) 408 2.59 HC F ):t~ 33

208 [MESQ2- Me-  lint ehs®di af Re-irmmiddatdln@anidl ne| (1) 39272 | 224
ol |2 e/ 1| F 33/ A drlq%w NH Em%%.qdaz%goz- Me- |
In =di atd 3-chlorol2- |(T) 408|%"&Y 5-N F 33
sfoaniline / /A drich H 5023NMSO2- Me-
I\hL er medi at ¢ 3, 5-di f | uor 0ani | i ne [Ketgod3@, 2. 60 HCl / |
33 /el drich F NIH 508 N [McSO2- Me1,|atsgr mefi at e
1, 3-benzot hijazol - (I) 413 2. }EA.}ﬁ&ﬂA\L/ \ S 33
6-am ne / NAyDbrj dge J.db WO—2004/1 103998
% |PST #2004/ q0SFBPE s ipgersieteppd-diyedr e ale | 460 | 290
HCI d| fluorganiline (Jl) 39 2. 43 |benzofuran-4-
amine
hydrobromide/
J. Heterocyclic
Chem., 1980,
17(6), 1333-5.
300 ILH PhSO,- Me- |Intermediate |3-fluoroaniline/ ) 436 3.07
HCl 16 Aldrich
0
301 nle PhSO2- Me- (Intermediate 2,3-dihydro-1,4- (mn 476 | 277
TFA 16 benzodioxin-5-
Q:o amine
0\) hydrochioride /
WO 9703067 A1
302 ILH PhSOz- Me- |Intermediate |6-aminobenzo () 475 | 275
HCI 16 thiazole /
N/©/ Lancaster
-
303 ILH PhSQOg2- Me- |Intermediate |1-methyl-1H- n 472 2.74
HCI 16 indazol-6-amine
@/ hydrochloride /
}\]—_N Synth. Comm.,
“CH, 1996, 26(13),
2443-2447.
304 || PhSOz- | Me- |intermediate 3- 0 443 | 3.01
HCI 16 aminobenzonitrile
/ Aldrich
Y4
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HadO F/ 1 33/ Aldrich \ NH505 F/ | F MeS02- Me-
Internmediate 2,4-difluoroaniline (1) 392 2.33 HC 33

w0 2084dedoeh H 508 N e MeS02- Me- | ntermnedi at e PCT/EP2004/005494
1-methyl-2,3- (1V) 411 2.2 HA 33 di hydro-1Hi ndol
4-amine / ~NH Internediate 71 509 j Me MeSQO2- Me-
Internediate 1-nethyl-1H (I) 410 2.21 HCA C/\N 33
indazol -4-amne / J. Med. Chem, HN 2002, 45(3),

305 |740-743 510 |Me$hgs, Me M!e-nﬁn‘i‘errrﬂé%ﬂ'te’at&o?oar?ﬁh@hydr -14 4d) | 321
hoy |398 25 HGI 0 33 bepzof g% an- / }gn H W09517401
A 524 MeS02- Me- Internedfate 2,394 hydro- H (1) 396
A@ 33 inden-4-pnine / Al dii | ch NH 51p O |ve<b02-
termedi ate 4-am no-2, 3- (I 410 2.13] HA /[ 33
di hydro-1Hi|nden 1-ong / Davos -INC 520 I N MeS02- Me-
I nternedi ate 2- hy1 - 4- 33
306 .
hel |P ' !Ilflarri ne/ I'—D| ym %n‘nk%%%a%ﬁ@%@f}_ﬁ?@ 8 (\YE 432 | 293
C EP2004/ 005494 ~54p / |&sSoe rich nt er medi at e
Zdi hydro42- (1) 398 2.]16 HClI || O 33 beniof uran-4
CH,
307 HrL MeSO.- Me- |Intermediate|2,3-dihydro-1- ()] 398 2.38
HCI 33 benzofuran-4-
amine
°© hydrobromide/
J. Heterocyclic
Chem., 1980,
17(6), 1333-5.
308 HIL MeSO,- Me- |Intermediate |3-aminopyridine / (UM 357 1.95
TFA = ,N 33 Aldrich
NS
309 | MeSO.- Me- |Intermediate |1-methyl-1H- (1) 410 | 2.28
HCI HN 33 indazol-6-amine
hydrochloride/
/) Synth. Comm.,
NN 1996, 26(13)
H,C ’ '
2443-2447.
310 HIL MeSO;- Me- |Intermediate|3-chloroaniline/ Q)] 390 2.68
HC \Q 33 Aldrich
Cl
311 l’l\lH MeSO.- Me- |Intermediate|3-fluoroaniline/ ) 374 2.49
HCI Q/ 33 Aldrich
F
312 || MeSOz | Me- |Intermediate 3- M | 381 | 244
HCI 33 aminobenzonitrile
/ Aldrich
I
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HNC am ne / US 4521241 587 / O McSQ2- Me-
I nternmedi ate 3, 4-di hydro-2H (1) 412 2.26 HCl 33
w@e kooetrerwd HN yl amne / J.
623-9 (a) Salt forns: HCl =

1973,

10(4),
hydr ochl ori de

C Heterocyclic

TFA = trifluoroacetate (Db)
Method: 5 (1) Filtered off directly fromthe reaction

| sol ati on

ChRCIT/EP2004/005494

mxture. (l1) Mass Directed preparative HPLC Met hod
313 |Al  (111) Missuboect e PlifRPRdRld M‘ﬁetkﬁ'ﬂg 'Ve og) Bl 410 | 187
noy | C ss Dijrected prepar gl ve H benzm'YE I6 10
Exa 14. szt
4-f Llor qphenyl ) (et hy|l ) ami nol[2"8¢( net hyl fonyl ) -
- gui polr necar boxam dg Cl| NCH3 dﬁ@cydf&CS NH2 N
15 |#termedijate 9 (0.P23g) was dl@S{ﬂgﬁ@ﬂ
1- rréthyl 2-pyrrolidinpne [(1m), | or p- N
rr|e1 hyt=ani 1 (avartaptefrom /-\V()CdUU) ‘u i) —was
314 \added. The ni x ﬁ?%’-‘was'\"‘é‘t inferrpRgliate| fyptbylaniing ohav® 370 | 240
HCl i r ation|(power 150W [Bdr 10nmiAwrgh 180C pnd for a
fu er 10m (power| 150\W at 150C. Purifi cation|by
massHdi rect ed HPLC (I\/Et hdd A) gaye the titl conmpound
315 | GHy 0150) . 137 VO 20041103998 PCT1 EP2004/ 005¢94 VS
ﬁ 2-N58m n m g% [M_MT- Intermediate | 1-ethyl-1H- ) 374 2.22
HCI N~ Q 33 pyrazol-5-amine /
)Q> Aldrich
i
316 o~ CHs MeSO,- Me- |Intermediate [5-(methyloxy)-3- ) 387 2.08
HCI % 33 pyridinamine /
N I Australian J.
TH Chem., 1981,
34(4). 927-32
317 s MeSO,- Me- |Intermediate |5-methyl-3- ) 371 1.90
HCl = ] 33 pyridinamine /
Nao NH Synchem
I
318 INI MeSO,- Me- |Intermediate |5-amino-2- ) 399 2.38
HCI |F 33 fluorobenzonitrile
! Matrix Scientific
NH
|
329 HIL PhSO2- Me- |Intermediate [2-methoxybenzyi (] 462 2.26
HCI 16 amine / Aldrich
O\CH3
479 HSC\N/N MeSO,- Me- |Intermediate|1-methyl-1H- (V) 360 2.09
HCl /Q 33 pyrazol-5-amine /
\H X Apollo Chem
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Exanpl e 112.
4- (ff2- (Met hyl oxy) phenyl | met hyl } am no) - 6- ( phenyi sul f on
| RCT/EP2004/005494
H3C~0 Internediate 8 (0.017g) was taken up in

W@ 043039988 gui nol i necarboxamde N/ / 0 0 //

acetonitrile (1.5m) to give a slurry. 2-Methoxy 10
benzyl am ne (available from Al drich) (0.021g) and
N, N-di i sopropyl et hyl am ne (0.050m) were added and
496 nt ma'sdz-urle# wé@aésmtﬁﬁ@&ialémmﬂ%mmﬂ ux(lg or| 4oh.| 222
Cl was coolled, e so [} ated ip
: he residue pur|3f| ed b%%nkgzyygrect ed HPLC
o give the title cony8uhdPd. 014g). LC/ MS
RH 2. 73 m z 448 [ MH+] | 15 Si ni@& 9’1291 eﬁared wer e
the followwpng: R O/HNC/IO 1) R3idH2 O [N 20 EX.
RINH RBSO2 St afiddongd AfnénLaRaskkud sl ati cn Q\/IS
497 , 5 - Yint fl 2.35
Hel No Matlerial | Source ﬁwoq;nl\/l—kk %t ir g} ?\L lﬂ SL%B ’
200 998| PCT/ EP2004/ 05f'§494 1Frethyianit I\/bSOZ-
\nt iatp 1- (1) 356 2.07 (cf'ungﬁh@myl et hanapi ne/
HNA drich HCO 102 0|McSO2- | ntefr nedi at e
*e%r&hyd{& 2H-pyan—HH)}350-1-18—9 3-anmneH—
498 hydr chl ori ;je/MeSOz- Me- |Intermediate|3-chioro-4- (Iv) 408 2.59
Hol |F 33 fluoroaniline /
Aldrich
NH
|
499 MeSO,- Me- |Intermediate|5,8,7,8- 0} 410 | 257
HCI 33 tetrahydro-1-
naphthalenamine
[ Fluka
N/
H
500 v MeSO»- Me- |Intermediate (2,3-difluoroaniline {v) 392 2.52
HCI @:F 33 / Aldrich
NH
I
501 ¢l MeSOz | Me- [Intermediate |3-chloro-2- () 408 | 267
HCI F 33 fluoroaniline /
Aldrich
N
H
502 T MeSO,- Me- |Intermediate|3,5-difluoroaniline N 392 2.60
HCI /@\ 33 / Aldrich
F NH
|
503 N\> MeSO,- Me- |intermediate|1,3-benzothiazol- M 413 213
HCI s 33 6-amine /
HN
' Maybridge
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WO nioa1o3908 at e 2-
104 1
2, 3-di hydr o- 1Hi nden-
hydr ochl ori de /

Bi oqui m ca,

HO Butt par k

Anal es de Quim ca,
1988,

I nter

Serie C Quimca Oganicay

, 148-55. 103 1 H PhSQ2-

(1) 434 2.56 8 (am nomet hyl ) ptiERP1004/005494
H PhSO2-
(1) 444 2.85
Al drich 105 PhSQ2-
mne/ (1) 368 2.37 HN'"

medi at e

\ 8 2-am ne
I nternedi ate
7 8 Aldrich V H

vcl apropvl a
> 4 FI T 7

Asym Chem

504 |l nt e} nedi at €| 464s3,-69 Frnt&‘med:’é?e@ d.ﬂ&roamnne 392 | 243
el ' hyl) (1) ] |n8£) }é[]am ne
Me" N, rich 1 PhSQO2-
nt € N[ 3- n 2.52 NH8_
(am nomét hyl|) phenyl ] hanesul flonam de O, SAN
Frif uorpdCELaref*‘G J—ed-: chem- %OQQT -
505 |>5uA. 2526, FhSESOFnt bMae fiteimediae afrilifiseopailing /392 | 233
HCI (] 62,49 NH 108 8 TA33US / Aldrich
N
H
M
508 N/ © MeSO,- Intermediate | 1-methy)-2,3- 411 2.2
HCI 33 dihydro-1H-indol-
4-amine /
_NH Intermediate 71
509 N/Me MeSO,- Intermediate | 1-methyl-1H- 410 2.21
HCI \N 33 indazol-4-amine /
Z J. Med. Chem.,
HN_ 2002, 45(3),
740-743
510 MeSO,- Intermediate |2,3-dihydro-1- 398 2.15
HCI o 33 benzofuran-7-
amine /
NH
/ WQ09517401 A1
511 MeSQO2- Intermediate|2,3-dihydro-1H- 396 2.46
HC! 33 inden-4-amine /
Aldrich
/NH
512 ? MeSOs- Intermediate|4-amino-2,3- 410 | 2413
HCI 33 dihydro-1H-inden-
1-one / Davos
520 l NN MeSO,- Intermediate | 2-methyl-4- 371 1.7
HCI | < P> 33 pyridinamine/
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OH 139 WO 2004/ 103998 PCT/ EP2004/ 005494 109 NH PhSO2-
Internmediate [(1-nmethyl-1H (1) 422 2.28 8

w@oaaadoost-yl ) | methyl]am ne! | N-N Zel i nsky- BB/EPR4/005494
CA 400877-05-6 110 NH PhSQ2- Internediate
(2-pyridinylnmethyl) (1) 419 2.35 8 am ne _
hydrochl oride/ ~ Aldrich 111 NH PhSQ2- Internediate
1 23 4 tetrahydro-1- (1) 458 2.92 C6 8

542 i ?QAe‘@?ﬁQVhOd mle-orlﬁté’ﬁédlate? %uhﬁj% 2112_7'\' |P2ﬁ[i0§9e8 2.16
cycl ohexyl i
e SR e TR oY frection £

{ ki xy) phenyl 1 (1) 448 2.®8Ye/#Syet hyl }ani re
hydrochl oride/” Aldri¢th ne ' 0 1154588 4PhSO2-

+ 1o P I|\ 410 29 ©7 Q

587

riermpdiratg(phenytnethypamne (H)—41826+—38
HCI

e/ M&PBri chMe{rger 34-fipderared| at @ 412 | 226
ine (11) $#10 @359 OléddnBnbydr oghl ori de! |
~Me PhSQ2: | nternedi afignig Mot hyl-1- (I|1)
384-2.43 HI|i 8 propapamijne tri fIHe%rgc%’.gt at'e/

Chem., 1973,
10(4), 623-9

U

(a) Salt forms: HCI = hydrochloride
TFA = trifluoroacetate
(b) Isolation Method:
(1) Filtered off directly from the reaction mixture.
(1) Mass Directed preparative HPLC Method A.
(I11) Mass Directed preparative HPLC Method B.
(IV) Mass Directed preparative HPLC Method C.

Example 14. 4-[(3-Chlorophenyl)(methyl)amino]-6-(methylsulfonyl)-3-

guinolinecarboxamide

ol
CH
o N7 9
N
// N NH,
0
—
N

Intermediate 9 (0.023g) was dissolved in 1-methyl-2-pyrrolidinone (1ml), and 3-chloro-N-
methylaniline (available from Avocado) (0.012ml) was added. The mixture was stirred
under microwave irradiation (power 150W) for 10min at 180°C and for a further 10min
(power 150W) at 150°C. Purification by mass directed HPLC (Method A) gave the fitle

compound (0.015g).
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5

10

15

20

Al drich 118 NH PhSQ2- Internediate
[2-(3-pyridinyl)ethyl] (1l) 433 2.08 8 am ne /

waha0vgae9es N 119 NH PhSO2- | nternedi ate PCT/EP2004/005494
[2-(4-pyridinyl)ethyl] (1l1) 433 2.01 8 amine /
Maybridge | ~ N 140 WD 2004/ 103998 PCT/ EP2004/ 005494

120 NH PhS02- | nternedi ate 2-phenyl et hanam ne/ (I11)
432 2.68 8 Aldrich 121 HN PhSQ2- Internedi ate

LC/MSRp%.68mnmyfz-a20HMHT (11) 419 2.12 8 anmine / Aldrich N
6, 122 NH PhSQ2- Internmediate {[3,5- (Il) 478 2.68 8
bi s(met hyl oxy) phenyl] nethyl}am ne | O hydrochl oride/
Me Me Aldrich 123 o PhS02- Internediate

] ‘ (e rea, et e .t ca
quindlingearboxamid®i oqui m ca, 1988, 84(2), 148-55. 124 o
PhSQ2- Intermediate 4-amino (1)) 424 2.15 8
cycl ohexanonel | NH Nouveau Journal de Chime, 1984,

8(7), ' N
H,N _ /2
//S
o} NH o
o
H.C~

Intermediate 8 (0.0179g) was taken up in acetonitrile (1.5ml) to give a slurry. 2-Methoxy
benzylamine (available from Aldrich) (0.021g) and N,N-diisopropylethylamine (0.050ml)
were added and the resultant mixture was heated under reflux for 16h. The mixture was
cooled, the solvent evaporated in vacuo and the residue purified by mass directed HPLC
(Method A) to give the fitle compound (0.014g).

LC/MS R; 2.73min m/z 448 [MH"]

Similarly prepared were the following:

R1
7~
ﬁ HN O
3.~ S
R*\\ A NH,
O
=
N
EX. R'NH RS0, Starting Amine reagent/ Isolation | LCMS | LCMS
No Material Source Method MH™ Rt
(a) (b) (min)
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459-67. Mew 125 0 PhS02-

(1) 482 2,56

woreaohsd3p98i ne/

101
(c)

HCl a

(@]

cycl ohexylam ne/ (I11) 402 2.49
Me Me 127 /1 o Internedi ate 2-nethyl -
: HN o 7 propanani ne/
hydr ochl ori de

v
d

ar

0041303998 P
i 4!5} yA\from
onpo ndsNTSO

part fron1Ex
e hydrochl or

HC

I ntermedi ate {[3-chl oro-4-
(c) < 8 (nethyl oxy)phenyl]

NH Apin Chem cals 126 /1 o | ntRCTEPIa/@5494

(b)
ﬁgPZOO

e reag
Iated by
anpl es 1(

i de salts§g.

HiOna e

this met
1 and 12
(11) N

tlon m Xt

/et hod: 141 W
(1) Filtere
tgetiaherind
Ndigthi ch ar e
bhss Directed

D
i ofyf

t hought
el bases,

t hough

prppar

s~ 7 Aldrich NHO 1
(1) 376 2.34
Aldrich (a) Salt forns: HCI

Isolation \

356
t hat

t to

at i

2.07

102

=~ C T

PLC Met hod A.

sed i1 the p
oIIomEhELw@r
2

12: 1 RINH

MeéOz( C) N
repar atian

e nmade in
"R O 11

NG N bl

of Exa

a siMI
3 R-,

i t&r@t@ﬁr@WFLY%ﬁ-h)
qp es 101 ang

rranner to
ryygrocl / O1

Anales de Quimica,
Serie C: Quimica
Organica y
Bioquimica, 1988,
84(2), 148-55.

| apy ne

| 125.

Exanpl
N R20

3605
The
e

103

PhSO-

Intermediate
8

2=
(aminomethyl)phenol/
Buttpark

)

434

2.56

104

PhSO,-

Intermediate

8

2,3-dihydro-1H-inden-
2-amine
hydrochloride /
Aldrich

)

444

2.85

105

PhSO,-

Intermediate

8

cyclopropylamine/
Aldrich

0

368

2.37

106

PhSO2-

Intermediate
8

[4-(aminomethyl)
phenyl}
dimethylamine
hydrochloride/
Aldrich

0

461

2.69

107

PhSOg-

Intermediate
8

N-[3-
(aminomethyl)phenyl]
methanesulfonamide
trifluoroacetate/

J. Med. Chem., 1999,
42(14), 2504-2526.

0

511

2.52

108

PhSO.-

intermediate

8

2-aminocyclohexanol/
TCI-US

0]

426

2.49
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10 Ex. R RRN- R3S02- R20- Starting Am ne Reagent/

I solation LCVMS LCMS No. Materi al
CH3 319 PhSO2- H-

W@ 2004/10899€ mi n)
N, 3-dinethylaniline (11) 432 2.97 NCH3 / Acros N |

Cl 320 PhSQ2- H

Source Met hod MH+ Rt
I nt er nedi at ePGI/EP2004/005494

Internmediate 8 3-chloro-N- (I11) 452

3.00 ~ NNCH nethylaniline / WNaybridge 321 HN
PhSQ2- H Internediate 8 3-am noquinuclidi ne (1) 437
100 1/ 98  THA di hyg¢pehl or Igt@rmédlaw ﬂ(ﬂﬁéthl p- 330 3;15‘502 422 | 228
Me- | nt8Hnedi ate (3-pyf|dinylnme L111) 43 D8
TFA HN 16 am pe [ Aldrich N, )2004/ 103998
PCT/ 04/ 005494 CH B31 HN o PPthYIJ%‘ﬂ"e’r medi|at e
2t (am-monet hyl) (1*) 464 2.14 | H@lsky®8 31 phenol /
BuMepark o CH3332 HN |0 H | nt BEAReAbss
(B-pyridi Wm%‘% 1) (1 % 449 P 06 TFA . 3L am ng/
1 : x
0 Al drich , %%) H H Int rrhwftadléﬁ}e e@ﬂ?ﬁ’fjl@'lmemyl) (1) 419 2.35
[R- (4-pydidinyl)ethyl ]| §111) 4p3rinehgimeos/ | 31 anj ne/
| ] Aldrich
P
111 NH PhSOp- Intermediate | 1,2,3,4-tetrahydro-1- 0 458 2.92
©5 8 naphthalenamine
hydrochloride/
Aldrich
113 ,LH PhSOz- Intermediate | (cyclohexylmethyl) ()] 424 2,87
8 amine / Aldrich
114 r!lH PhSO»- Intermediate | {[4-(methyloxy)phenyl] t) 448 2.69
8 methyl}amine
hydrochloride/
Aldrich
_0
Me
115 H,L PhSO,- Intermediate | (phenylmethyl)amine m 418 2.67
8 hydrochloride/
Aldrich
116 PhSO;- Intermediate | cyclohexylamine ) 410 2.59
O\NH 8 hydrochloride/
‘ Acros
117 Mej/Me PhSO;- Intermediate | 2-methyi-1- m 384 2.43
HN 8 propanamine
] trifluoroacetate/
Aldrich
118 'LH PhSO2- Intermediate | [2-(3-pyridinyl)ethyl] () 433 2.08
8 amine / Lancaster
N7 X
l A
119 ILH PhSO;- Intermediate | [2-(4-pyridinyl)ethyl] (I 433 2.01
8 amine / Maybridge
| x
N
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s \ o/ Maybridge N 334 H3C CH3 McSO2- Me-

I nt ermedi ate 2-net hyl

-2

(1V) 336 2.04 HA H3C X 33

w@eopaosans ne / Aldrich NH (a) Salt fornms: HClPEI/EP2004/005494

hydr ochl ori de

TFA = trifluoroacetate (b)

| sol ati on

Method: 5 (1) Filtered off directly fromthe reaction

mxture; it is thought that conpounds isolated by
this nmethod are free bases. (1*) No base is used in
120 L he reaction pppeedure unterﬁédkateerﬁﬁergfetﬁan% FRCtl Yinfromas | 268
t he reactidh | m xture; st /951” ht that conpoungds
iiﬁolat y this nethogd are hydro loride dalts. (I1)
Mass cted| HPLC Met hod A; i I i s thought |t hat
cpnpounds—isorated—bythts frmethod—are—firee—bages
120 ynl ess the R | BISOR3 gr o'niﬁf@ed@tﬁntﬁipﬁ'd'hyﬁ@ih@ noi etV es} 4% | 212
whi ch cas fprmate sald s may benidfeormmed. (I{I1) Mss
D rected L3 Method B, it is fhought that |compouhds
i sol at ed this nethod are trifluoroacetdte salfs.
(1V) Mass Dirgpcted HPLIC Methodl C- 1T 1s Thqught tThat
122 cbnpoyMds i so ‘gsgﬁ by APE"%s| & hod are (”) 478 | 268
hydroc¢hl ori de| salts. 148 WO 20D%sMggagghenyll
PCT/ 004/ 00p494 Exanpl e 133 methyl}amine
613 i nethyl et hyl ) hiol - rhydrochlonde/ .
f Buf met hyf oxy phenyl | am no} - 3- Lﬁ&l nol i necar|boxam He CH
3O N0 SANH2 aaar —S—intermediater14
128 (. 050 pot p¥$Pum t epftlebeielsx| EENCO2005) (andD M2 | 220
t ent - byt yljmer capt an 8 3-amine
TH hydrochloride/
Anales de Quimica,
Serie C: Quimica
Organica y
Bioquimica, 1988,
84(2), 148-55.
124 o) PhSO;- Intermediate | 4-amino ) 424 215
m 8 cyclohexanone/
TH Nouveau Journal de
Chimie, 1984, 8(7),
459-67.
125 Me\o PhSO,- Intermediate | {[3-chloro-4- 0] 482 2,56
() c 8 (methyloxy)phenyl]
HCI methyl}amine/
TH Apin Chemicals
126 O\ o | Intermediate | cyclohexylamine/ {n 402 2.49
O\ o'/s’ 7 Aldrich
NH
l
127 Me]/Me () p | Imtermediate | 2-methyi-1- an 376 | 2.34
HN & < |7 propanamine/
l Aldrich

(a) Salt forms: HCI =
(b) Isolation Method:

hydrochloride
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(0.0135n1) were added to a stirred solution of

tris(di benzylidi neacetone)di pal |l adium (0) (0.0079)
w@na4fiadeyrli - 2, 1- phenyl ene) bi s(di phenyl phosphi nBQT/EP2004/005494

(0.005g) in toluene (2m), and the m xture was heated

at 100C for 3.5h and left to cool. The sol vent was

evaporated in 10 vacuo to | eave a brown solid

ébo. 072.3), whi ch was purified by Mass Directed

¥ epaFiliened off diveetly(fvemHibe rapction gixiigrer s tthought that compounds

¢ONPOYHEiekiOnyP R methdd MR, oo it Qpéﬂlﬁro?r?%xérwﬁﬁekﬂm and 125

m were the

Simlarly prepared fro nt er medl at'e
f ol | oWhinlyare thgugiyiio be Gydromklodde sais. ' S NH2 N Ex. R3S-
qipi ol d No. Source Method
(I\JEH R“p%(&?ng%&éd(%%eé%g%g&gr%tgnet iol (11) 408 2.99
5 (c) Mg 4k N-slisoprepy\atinianine MEsased HCHerPenRalig064demEAES5101 and 125.
N-(2-mercaptoethyl) (1) 411 2.11 Me N-"-'S",
acetam de / Aldrich 136 ci 2, 6-dichl orobenzene (I1)
The 4allbwihgAveretrhadel in/a siintikir radnr@ir to ERample 132met hyl - 1- (11)
382 2.66 Me S~ propanethiol / Aldrich 138
1, 3-oxazol e-2(3H) - (I1) 393,2.29 NS thione/ Can. J.
Chem, 1972, 50(18) 30853, AR89 NS 5-net hyl -1, 3, 4-
(1) 408 2.22 N O dxadi azol e2(3

S
3
R NH,
0]
Rzo
10
Ex. R'R*N- R’SO,- R¥- Starting | Amine Reagent/ Isolation | LCMS | LCMS
No. Material Source Method MH* R
() - (b) (min)
319 PhSO3- H- |Intermediate 8 |N,3-dimethylaniline am 432 2.97
- CH, / Acros
I
i
320 PhSOg- H- (intermediate 8 |3-chloro-N- (n 452 3.00
N/CHa methylaniline /
| Maybridge
321 HIL PhSO,- H-  |Intermediate 8 |3-aminoquinuclidine (i 437 1.98
TFA dihydrochloride /
N Aldrich
330 Hr!l PhSO;- Me- |Intermediate  |(3~pyridinylmethyl) iy 433 2.08
TFA 16 amine
> / Aldrich
Nao '
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thione/ M US 5670526 A 140 phenyl nethane (11) 416

2.66 thiol/ Aldrich 141 4-fluorobenzene (1V) 420
wWQ2@4/103b8- thiol/ F Aldrich S~ 142 4-(net hyl orgI/EP10D3/005494

432 2.90 ne-0"a benzenethiol/ Aldrich 143

cycl opentanethiol/ (1) 394 2.98 O S Aldrich 144

benzenethiol/ (1) 402 2.96 Aldrich s" (b) Isolation

Met hod: 145 WO 2004/103998 PCT/ EP2004/005494 (1) :
a3 Hill tered off directly [frQmdhelieaehdn M XUURe; Lol %1
Hol t|f ght tha ogpounds|_j sol atepl g/)é h! hﬂlfs thod are
flr ses. 14 Mass |Direct ed"Breparati ve| HPLC Met hod
A V) PlHrifi%d by chromat ography on siliga gel
eluting with dichl or onet hane fpl | owed by et hyl
geetate—tt s thought that coppoundsisol d-by thid
332 rrﬁ,t hod ar éc’, free bases. |inteffadatd o|d-@winpeetier | prepaled i Mm.os
TFA @ Sim|ar ep tp Exgnpl e 13@nndising N, N
di hyl f or nmyde ps tlhe react Agrr,nchsol vent:| R NH O
RAFSINF2 [N/ 10 F{ZO Bx. Isolafi"6h Lovs
333 H,L EHS H- |Intermediate  |[2-(4-pyridinyl)ethyl) (1) 463 1.93
TFA \©\S/,i 31 amine/
~ | 4 Maybridge
N
334 H,C CH;  |MesO.- Me- lintermediate  |2-methyl-2- (v) 336 2.04
HCl H3C><NH 33 propanamine / Aldrich

(a) Salt forms: HCI = hydrochioride
TFA = trifluoroacetate
(b) Isolation Method:

() Filtered off directly from the reaction mixture; it is thought that compounds isolated
by this method are free bases.

(I*) No base is used in the reaction procedure . Filtered off directly from the reaction
mixture; it is thought that compounds isolated by this method are hydrochloride salts.

(if) Mass Directed HPLC Method A, it is thought that compounds isolated by this
method are free bases unless the R' or R® groups contain basic moieties, in which case
formate salts may be formed.

(1) Mass Directed HPLC Method B; it is thought that compounds isolated by this
method are trifluoroacetate salts.

(IV) Mass Directed HPLC Method C,; it is thought that compounds isolated by this
method are hydrochloride salts.
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10

15

1 3 20 Starting Thiol Reagent/ LCMS No. RNH R S R -
Method Rt Material Source WH (b) (mn) F 337 | Me-

WO niognomes ate 2- (1) 402 2.19 Hi o CH3 35  PCT/EP2004/005494
mer capt oethanol/ Sigma 338 | F S~ Me- Internediate
1,2,4-triazole-3- (1) 425 2.12 Hi O'H HN35 thiol/
Aldrich 339 ~ F N~ Me- Internediate 1-nethyl-2- (1)

438 2.15 H \ o cH3 ~NCH, 35 rrercapt0| m dazol e /
' i3 -H3-imding

:% H 35 rrercapt0| m dazol e / AI dri ch 341F ~
“'“‘H” it Qfermediate 2- (1) 474 2.54 HN o CH 35
benzi mi dazol ethiol/ Al drich 146 WD 2004/ 103998
PCT/ EP2004/ 005494 342 | F_H,c-(NYSE Me- Internediate

4-met hyl -1, 3- (1) 439 2.8 N o' cH 35 oxazol e-2(3H)
thione J. Og. Chem, 32(7), 2079-81. F 343
| Me- |Internedi at@*az\ 438 2. 79 H N o' cH
35 net hanethiol /. Al |ch 344 NN QH Me-

I nternediate 1, f—"'ﬂ%e@ hyl et hyl
CH;

CH,

Intermediate 14 (0.050g), potassium fert-butoxide (0.015g) and tert-butylmercaptan
(0.0135ml) were added to a stirred solution of tris(dibenzylidineacetone)dipalladium (0)
(0.007g) and (oxydi-2,1-phenylene)bis(diphenylphosphine) (0.005g) in toluene (2ml), and
the mixture was heated at 100°C for 3.5h and left to cool. The solvent was evaporated in
vacuo to leave a brown solid (0.072g), which was purified by Mass Directed Preparative
HPLC (Method A) to give the title compound (0.008g).

LC/MS R; 2.83min m/z 382 [MH"].

Similarly prepared from Intermediate 14 were the following:

RS/ AN NH2
~
N
Ex. R%s- Thiol reagent/ Isolation LCMS LCMS
No. Source Method MH* Rt (min)
(b)
132 cyclohexanethiol ) 408 2.99

QS\ I Aldrich
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cH L 36 (2-

H e-H5 345 \
wa 2@4do3ves hyl et hyl

mer capt oet hyl) CH3 HN S~ carbamate/ Al drich
CH (J Me- Internedi ate
(V) 535 3.22 36 4-nercapt oPAT/EPL004/005494

pi peri di necarboxyla te/ US 5317025 A 563 N Oa Me-
I nternmedi ate tetrahydro-3- (1) 381 2.17 62
furant hi ol / Advan. Carbohydrate NH Chem (1963), 18
123-99 564 F oa Me- |nternediate tetrahydro-3- (1) 398
2.65436[L T ant hi ol | yAtiaRefar Pohygr af e 44 I‘\IHZ_(;he%
(1963), 312’3\99\56566Fmid|\;37\|drl nt ermedi at e
tet fahydro- 2B (1) 413°%" G"61L pyrant4-thiaol /
W98/ 05635 /NH 566 N Me- I nterngediate tetrahydro- ot
(1) 5[2.20 O 62 pyran-4-thi ol [ NH WP8/ 05635, 569 N
Mel g?%ws\ ML I nter .r%'g?'%‘{‘)fe"beiz,eie- Hi et hy| et*Ay | (|2)7§4§a4
2.80 /| Me 4- et EQBOE pi peri dine| /NH
car poxy] at e ‘
137 Me 2-methyl-1- 0 382 2.66
Me S\ propanethiol /
Aldrich
138 1,3-oxazole-2(3H)- o) 393 2.29
NYS\ thione/
&o Can. J. Chem.,
1972, 50(18),
3082-3.
139 | N S— 5-methyl-1,3,4- o 408 2.22
N/\ 0 oxadiazole-2(3H)-
\7/ thione/
Me US 5670526 A
140 phenylmethane ) 416 2.66
thiol/
> | Awdrich
141 4-fluorobenzene {v) 420 2.87
S ,
/©/ thiolf
F Aldrich
142 /©/ 5= | 4(methyloxy) an 432 2.90
Me—~q benzenethiol/
Aldrich
143 cyclopentanethiol/ ()] 394 2.98
<:]/s\ Aldrich
144 benzenethiol/ 0 402 2.96
©\S Aldrich
~

(b) Isolation Method:
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5317025 A 147 WD 2004/ 103998 PCT/ EP2004/005494 0 | F
~ Me- Internediate N-(2- (I) 413 2.20 N H 61

woregogamoeet hyl ) 570 Me acetanide / Al drich NH PCBER20h4/R05494
NS Me- Internediate N-(2- (V) 396 1.90 / Me H 62
mer capt oet hyl )acet amde / Aldrich NH F /YS~ 516
o'Me Me ON Me- Internediate 1, 1-dinethylethyl (V) 541
3.10 Me Me o0 35 4-nercapto-1 piperidine /NH
(0 &itleond, ofh disgctly USHS tTrOEBAtionH-miiire At othoygtit $ratMempounds isolated

; ' -dioet hylethyl (V) 501 3.68 O-Mc Me/

bk/gﬁ'gi'gé?igfgérﬁéee?;bﬁgggfhy|) carbanate/ Aldrich /NH 528
(Havass-Fredigd: preparative iPACaV@thedAcapt oet hanol (1) 396

. / ' 603 _F - -
(P A PR AR 73 dBroptyprg oo
5 etry! acatataplt sethbyght thalidoowobadeaiselate@3y thisvksthoBare e bases.
Intermedi ate ethanethiol / (1) 339 2.32 62 Aldrich NH
635 N MeMe- Internedi ate 1-propanethiol / (1) 353 2.71
The following were prepared in a similar manner to Example 133, using N,N-

dimethylformamide as the reaction solvent:

1

R
\NH o}
S
Rs/ AN NH2
7
N
10 RZO
Ex. Startin Thiol R ¢l Isolation LoMS LCMS
101 Reagen
No. R'NH- R%s- R%.- _ g 9 Method . R
Material Source MH
(b) (min)
F
337 /@ Ho” N Me- |Intermediate |2- ) 402 2.19
HT o 35 mercaptoethanol/
Sigma
F N S
338 /@[ et Me- |Intermediate (1,2,4-triazole-3- (1) 425 | 212
" o 35 thiol/ Aldrich
F N S,
339 /@ <\j,/ ~ Me- [Intermediate |1-methyl-2- Q) 438 | 2.15
HT ot N\CHG 35 mercaptoimidazole
! Aldrich
F S
340 /@ <\Nj,/ ~ Me- |(Intermediate |2- 0 424 | 1.96
HT o n 35 mercaptoimidazole
/ Aldrich
F N, S
341 /@( 71: h Me- |Intermediate |2 () 474 | 254
HT o= 35 benzimidazolethiol/
Aldrich
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/ 62 Aldrich NH 636 z N MYS', Me- Internedi ate

2-propanethiol / (1) 353 2.47 M 62 Aldrich NH\ /S~
wo/ke04ho39e8 medi ate 2-nethyl -2- (1) 367 2.58 63FCIMER®04/005494

Me~Me 62 propanethiol I Aldrich NH 148 WD

2004/ 103998 PCT/ EP2004/ 005494 638 N Me~S O -

I nternmedi ate ethanethiol / (1) 359 2.59 / 96 Al drich

NH 639 ' N MArS~- d- Internediate 1-propanethiol /

S.
342 73 2}, 5<\2 96 Al gl ‘FlhteHHd.at@‘H)mé\h 5. [ S o 439 | 267
r;@pll t eX2e propanet hi erEHZ I Me 96
drich NH 641 N Mp~S\ @™ Inter rzf%%f - et hyl - 2-
(I) 387 2,93 / Me 96 propanet hi ¢fio7e NH Al drji ch 642
Cl N Me- | S-,. Me- [|nternediate ¢thanetehi.ol |/ (1) 373
2:81 /| 6@ Aldrich NH 643 a " 195 NVBs2¢7 - -S|~ Me-
Intermedi te 1-propgneth| ol / (I 0%‘3& 3 ‘06 |97 Al drli ch
l- 644 O Me—s= Ny Me=Titnternegiate 2=propanethiat—
343 387 2| &5\ Me 97| AVe4r il'ptgrmediate |2-furanyl )] 438 2.79
HN o ~ 35 methanethiol
/ Aldrich
344 0 J\NH Me- (Intermediate |1,1-dimethylethyl v) 495 2.73
HJC~T~CH=H 36 (2-mercaptoethyl)
CH,
" 5 carbamate/ Aldrich
~
345 0 Hac—l—JCHO/ ™ Me- lIntermediate |1,1-dimethylethyl V) 535 3.22
36 4-mercapto-1-
NH piperidinecarboxyla
-
te/ US 5317025 A
S
563 | XN Og ~ Me- |Intermediate |tetrahydro-3- ) 381 217
= 62 furanthiol/ Advan.
Carbohydrate
_NH
Chem. (1963), 18
123-99
S
564 F OG/ ~ Me- |Intermediate |tetrahydro-3- 0 308 | 265
61 furanthiol / Advan.
Carbohydrate
_NH
Chem. (1963), 18
123-99
S
565 F O/ ~ Me- |Intermediate [tetrahydro-2H- ) 412 2.70
0 61 pyran-4-thiol /
W0O98/05635
_NH
S
566 | NN O/ ~ Me- |Intermediate |tetrahydro-2H- ()] 395 2.20
= o 62 pyran-4-thiol/
WQ098/05635
_NH
M
569 NN Mes—o NO/S\ Me- |Intermediate |1,1-dimethylethyl ) 494 2.80
, Me )]/
= ° 62 4-mercapto-1-
_NH piperidine
carboxylate /US
5317025 A
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NH C M &,

d -

645 N Me> Me-
(I') 401 3.16 Me 97 propanet hi ol
WO 2004/83998 S' .

/ (1) 407 3.3

| nt er medi at e et hanet hi ol
3.1 100 Aldrich NH 647 C N Me~i S~ O -
1- pr opanet hi ol

I nt er medi at e 2- net hyl - 2-
/ NH Aldrich 646 Cl
| (PQT/BBRI04/005494
I nt ernedi at e
/100 Aldrich NH 149 WO

2004/ 103998 PCT/ EP2004/ 005494 648 Cl | ' N MYs" O -
Intermedi ate 2-propanethiol / (1) 407 3.25 M 100
Aldrich TN 649 d yg mteMhBeY |z | nt er medi
570 -_Jinte t (2- I apye 413 2.20
- met hyl 4,2 H)r\)\/ﬁ\ZJ. .33 M 100 pr opapef hipl / /NH
drich [650"F N Mew S NBL I nt er|H® Irate’ et hanet hi o] |
(1) 357 2.59 / 98|Aldrijch NH gaeptapidRy Ngiehs - -
~ Internmediate 1-propanethiol [/ (1) 371 2.84 /98
572 drich NHKCL%Z E N MeS-inddmedlatet \snzvedi at e V) 396 | 1.90
_propanfem |g1’\// Tl 371.2. 84 /mg@a&gm}aq& ch /NH F
s~ 653 N MeY Me-| I nternediate 2.aITPAt\IJIi¥h-2- (1) 3B5
_wi2. 94 Me|98 propanet hi ol | amide AL
F S\ . .
516 CN Mew O O/ Me- |Intermediate |1,1-dimethylethyl ) 541 3.10
Me>ge \Ef 35 4-mercapto-1-
P piperidine
carboxylate/
US5317025A
H
517 | | o, :j:ﬁ’\[o(”\/\s/ Me- |Intermediate |1,1-dimethylethyl V) 501 3.68
35 (2-mercaptoethyl)
_NH carbamate/ Aldrich
528 ° Ho >S5 Me- |Iintermediate |2-mercaptoethanol () 396 2.20
36 / Aldrich
/NH
603 F mZﬁ:WgN\/\“ Me- |Intermediate |1,1-dimethylethyl 0 471 | 2.80
61 (2-mercaptoethyl)
/NH
carbamate
634 | XN Me~ S\ Me- |Intermediate |ethanethiol / ) 339 2.32
= 62 Aldrich
/NH
635 | NN pe” >S5 Me- |Intermediate |1-propanethiol/ 0] 353 2.71
= 62 Aldrich
_NH
636 l SN Me\M(S\ Me- |intermediate |2-propanethiol / )] 353 2.47
= ° 62 Aldrich
/NH
837 | N :ﬂ:zM/s\ Me- |Intermediate |2-methyl-2- 0} 367 | 258
= ¢ 62 propanethiol /
/NH Aldrich

148




INH Aldrich 654 F N Me~S~ O -
/[ (1) 377 2.88 99 Aldrich /NH 655 F/ N
(1) 391 BCDEP2099005494

et hanet hi ol
w0/R004D3998 nt er nedi ate 1- propanet hi ol |
Aldrich /NH 656 F I
/ (1) 391 3.03
N MYs~ C -

2- pr opanet
657 F |

hi ol

N M

YSn ,

d -
/ Me 99 Aldrich /NH
(1) 405

I nt er medi at e

| nt er redi at e

I nt ermedi ate 2-net hyl - 2-

3.14 [/ Me 99 propanethioll /NH Aldrich 150 WD
638 04/ 103998-PET/ EP20044. 004 1ARetMeioVEC! - 0 350 | 259
| I gt ermedi ate et hanet|hi ol ée(l) SngerCh% N 102 drj ch
N H 659 MN C - linternedi ate l-pllopanethi pl /(1
_N890 3.08 N~ 102 Aldrlich |-NH 660 MN M (S', O -
I ntermedi-ate—2-propdnethilol / (1Y 390 3. 02 N_" M
T O z S|u A SA~ A oH— ALY 1 )
639 | PN~/ 102 AedrYTh N {HC-66htehhegiatyl1-BopaNethixr O - () 373 2.76
ternedi ate 2-methx| -2- 1§d} 404 Bg2h N Me 002
pr opanet hiol /
/NH
M S,
640 | Y ~N Cl- |Intermediate |2-propanethiol / (1) 373 2.71
P e 9 Aldrich
/NH
M S
641 | (7S e C- |Intermediate |2-methyl-2- o) 387 | 293
= Me 96 propanethiol /
Aldrich
_NH
642 c } NN Mes S\ Me- (Intermediate {ethanethiol/ 0] 373 2:81
= 62 Aldrich
/NH
643 | | SN Mo”5 Me- |Intermediate |1-propanethiol / (1) 387 3.06
= 97 Aldrich
/NH
Cl M S
644 | N NS Me- |Intermediate |2-propanethiol / 1) 387 | 2.95
= e 97 Aldrich
/NH
cl M S
645 | XN MZ>M(e ™~ Me- |Intermediate |2-methyl-2- ) 401 3.16
P 97 propanethiol /
Aldrich
_NH
646 |C | XN Me-S\ Cl- |intermediate |ethanethiol / () 393 3.1
— 100 Aldrich
/NH
647 |© | XN Me™ 5N Cl- (Intermediate |1-propanethiol / ) 407 3.3
= 100 Aldrich
/NH
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--N Aldrich H®662 M N Me,,-,1S" Me- Internediate
ethanethiol / (1) 356 2.5 N 101 Aldrich N--~ H 663
wORMN4MB938 Me- | nternedi ate 1-propanethiol / (PQT/BFD04/005494

2.65 N 101 Aldrich N H 664 MM S~ P"" Y Me-

I nternedi ate 2-propanethiol / (1) 370 2.61 N M 101
Aldrich -N H 665 Me Me S~ N Me> Me- Internediate
2-nethyl-2- (1) 384 2.89 N, Me 101 propanethiol / N

. Y = .
648 | N ch H™88F |\ S\ Maealolesomdiabie N (20 (1) 407 | 325
27 ]2. 30 | Mee Ve 61 hercap} get hyl ) - |/ NH
yl acetam de / Tetrahedron 1&7% . 42(5),11449 (|b)
| 5@l ationf Method: (|) These werejfpurified by SCX
l olum, eluting wit h_anmoni a/net hanol 151 WD
649 |© A/ 1039£§2§>rF7§|'/ EP2 g04;!-0015t41%diaté Hmeiese werle pyri fli eds 3.33
hromat ogf aphy oh sililgg gel (Rdoutdwg, Wi tih ethyl
aCgt at e/ cycl ohexane) fol llowed by tIJri' % uration with
cyell ohexane to give|the pure proaﬁ‘ch
650 F [ XN M?\/s\ Me- |intermediate |ethanethiol / )} 357 2.59
= 98 Aldrich
_NH
651 F ] NN TR Me- |Intermediate |1-propanethiol/ )] 371 2.84
Z 98 Aldrich
/NH |
F Me S ]
652 l SN Y Me- |Intermediate |2-propanethiol / () 371 2.84
= e 98 Aldrich
/NH
F Me S _
653 | ~N MeX Me- [|Intermediate [2-methyl-2- {0 385 2.94
M
P ¢ 98 propanethiol /
Aldrich
_NH
654 | | SN Mo S Cl- |Intermediate |ethanethiol / ) 377 2.88
7 99 Aldrich
_AH
655 | | SN Me” >SN Cl |Intermediate |1-propanethiol / () 391 3.07
Pz 99 Aldrich
/NH
F Me. S . .
656 | XN h Cl- |Intermediate |2-propanethiol / 0} 391 3.03
~ e 99 Aldrich
_NH
F Me. S .
657 | SN e Cl- (Intermediate |2-methyl-2- (1) 405 3.14
M
— ° 99 propanethiol /
Aldrich
/NH
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it 1s thought that conpounds isolated by this nethod
are free bases. 5 Exanple 577:

W@ 2(02/,1®98% hydr o- 1- benzof ur an- 4- yl am no) - 8- net hpd'F/BP{0n#005494
hyl t hi 0) - 3- gui nol i necarboxam de. 0 HN H CAS CONH2 3
N CH3 A stirred mxture of Internediate 36 (0.29),
sodi um t hi onet hoxi de (0. 058g),
tris(dibenzylideneacetone)di palladi un(0) (0.076q),

es8 |V (oxj di - 2, Iwphenyl en _)'Cl-ldln@rrﬁéd%iedgﬁMlhBHOSph nej 376 | 2.94
7045g), |and potasgi um tlert - but Oxllarlc (0. 0473) In NN

di’ hyl f or mam de (10m) s heat t 100C under
-n'trogen flor 18h. The codl ed redction m xtufe was

dpplied directly tolan SGX cartrildge (10g) and el uted
659 (MSwi th met hanot\-(150ML)c.f ol tepwgficly-oRMnafEnni p 'ﬂ) 390 | 3.08
thgnol (100m ). E\Aaporatlézon of E\Iﬁe nmet hano| /
a ia frnaction ga\(ieth |tleqrrpound as p yell ow
I|d(0 3g9). 15 LG MS Rt 2.48mijn, mz 366 [ MH] The
[ owi ngluere prepared iln a simillar manner to Exanple

thl
660 77, but Sﬁt addi ng m&trﬁe%ﬁaleuﬂb%@e\%tmblut 0><| gg) to| 390 | 3.02
é eact i on\ﬂem xture: R O I—ngl)'?lr;lz 1p2
04/ 103998 PCT/ EP2004/ 005494 RlNH-
artlng CMs LCOVS I‘No. Mgt erial NH+ Rt (mn) 577b
,- ILnter ate 382 2.0 36 NH! F
661 Me\\ ﬁ/ o~ Cl- |Intermediate |2-methyl-2- N 404 3.21
/N\ Me” e .
N L 102 propanethiol /
N Aldrich
H
Me Me._ S . .
662 \\ N TN Me- |Intermediate |ethanethiol / )] 356 2.5
N 101 Aldrich
N
H
M s
663 e\\ N Me” > Me- |Intermediate {1-propanethiol / ) 370 2.65
N 101 Aldrich
N
H
M M S -
664 e\\ N eY ~ Me- |Intermediate |2-propanethiol / )] 370 . | 2.61
M
N: Y ) 101 Aldrich
N
H
M Me_ S
665 e\\ N Mem ~ Me- |Intermediate |2-methyl-2- () 384 | 2.89
Nj . ] 101 propanethiol /
—N Aldrich
H
681 |F i Me- |I i 2
Me/U\N PPN e- [Intermediate [N-(2- 0] 497 2.30
Me 61 mercaptoethyi)-N-
NH methylacetamide /
_
Tetrahedron 1986,
42 (5), 1449

(b) Isolation Method:
(I) These were purified by SCX column, eluting with ammonia/ methanol.
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604 0, Et- Internediate 386 2.57 |IMe 74 i /NHF 605
Et- Internediate 356 2.76 75 NH 606 CI Et-
WO paognodes ate 372 2.95 76 NH 607 Et- | nter TePCHER2086®)5494
2.71 77 NH 608 gEz Me Et- Internediate 352 2.65 78
NH N 609 N-Me Et- Internediate 392 2.44 79 NH 610 O
Et- Internediate 380 2.62 80 NH 611 Et- Internedi ate
339 2.2 81 /NH 612 NF Et- Internediate 357 2.55 82
(MH BH®eN vepre | piifiedl by ecmedhiatdoeaB3 ob. #lica 83el (dllding with ethyi

acetate/cyclohexane) followed by trituration with cyclohexane to give the pure product;
it is thought that compounds isolated by this method are free bases.

5 Example 577: 4-(2 3-Dihydro-1-benzofuran-4-ylamino)-8-methyl-6-(methylthio)-3-

quinolinecarboxamide.

@)
HN
S CONH
HSC/ \ 2
~
N

CH,

A stired mixture of Intermediate 36 (0.2g), sodium thiomethoxide (0.058g),
tris(dibenzylideneacetone)dipalladium(0) (0.0769), (oxidi-2,1-phenylene)-

10 bis(diphenylphosphine) (0.045g), and potassium tert-butoxide (0.047g) in N,N-
dimethylformamide (10ml) was heated at 100°C under nitrogen for 18h. The cooled
reaction mixture was applied directly to an SCX cartridge (10g) and eluted with methanol
(150ml) followed by 2M ammonia in methanol (100ml). Evaporation of the methanol/
ammonia fraction gave the title compound as a yellow solid (0.13g).

15  LC/MS R; 2.48min, m/z 366 [MH"]

The following were prepared in a similar manner to Example 577, but without adding
potassium fert-butoxide to the reaction mixture:

R!
\NH O

s
H,C” X NH,
=
N
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153 WO 2004/ 103998 PCT/ EP2004/ 005494 614 N 7~- cl F-
Intermedi ate 363 2.69 85 NH 615 N F- Internedi ate 329
wWQR208/10888 NH F 616 N F- |Internedi ate 347 2. 5BCT/BE200Mb95494

F 617 F- Internediate 346 2.87 89 NH 618 Cl ~ F-
Internediate 363 3.06 90 NH 619 Me F- Internedi ate
342 2.91 91 NH 620 F- Internediate 353 2.77 92 NH

NH 621 NNMe F- Internmediate 382 2.56 93 NH 62 0
F- Int Bl edi a?%@_m 2 88Rzo_|\/|e 94staNHg623L(§|\ﬁg - lems
I nter rrﬁgil at e 2.81 Material MH® R
{min)
577 % Me- Intermediate | 382 2.00
36
/NH
604 I o Et- Intermediate | 386 2.57
Me 74
/NH
605 F Et- Intermediate 356 2.76
75
/NH
606 ¢ Et- Intermediate 372 2.95
76
/NH
607 S Et- Intermediate | 363 2.71
77
/NH
608 e Et- Intermediate | 352 | 2.65
78
/NH
609 ’N‘N\Me Et- Intermediate | 392 2.44
' 79
/NH
610 ° Et- Intermediate 380 2.62
80
/NH
611 N Et- Intermediate | 339 2.2
S
81
/NH
612 N N Et- Intermediate | 357 255
7 82
/NH
613 N N Et- Intermediate | 373 2.73
7 83
/NH
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88

/I NH 682 CH3 Cl -
"CH3 683 Cl -
wQO®4/110%998 PCT/ EP2004/ 005494 684 0 C -
386 3.10 / 40
685 & NH 686 F ClI -

/-NH NCI -

I ntermedi ate 358 3.27 /

I 38 NH
Internediate 392 3.06 F 39 NH 154 WO

| Nt ePCEEPADE005494
Internedi ate 369 3.01 41
Internedi ate 362 3.20 42 ©6NH 687

NN CHCl- Internediate 398 2.82 43 NH Exanple 134.
4-f
f 3- (Methyl oxy)yphetyl | ami na} - 6- (diddtedisieet hadsoxy 2mbeny! | m
et hyl }t hi p) - 3L_gui nol { necar boxam % CH"O CH3\O / |[NH 0
SN-12 5 NIpternmediate 14 (0.0209), | potassi um
tent - put oxi de (0.0061¢g) and [4-(nmethyl pxy)
pheny| ket hanet ol (avai Fabl @ ifénasaiad dr sash)| (2016007m)
were added to tirred sol utijon
tris(di benzylidineacefone)dipal | adiun(©® (0./0029) (and
(oxydi-2, 1-phenyl ene)bis 10 (di phenyl phosphilne)
(0. 00P@)e i N Ny I net hyl f er manirdemédatd )47 and.ashe
m Xt ure was = 84
/NH
617 - F- Intermediate 346 2.87
89
/NH
618 ° F- Intermediate 363 3.06
90
/NH
619 e F- Intermediate | 342 | 2.91
91
/NH
620 S F- Intermediate | 353 2.77
92
/NH
621 ”NN\ME F- Intermediate | 382 2.56
93
/NH
622 I o F- Intermediate | 376 2.88
“Me
04
/NH
623 ° F- Intermediate | 370 | 2.81
88
/NH
682 s Cl- Intermediate | 358 3.27
@ ?
NH
|
CH .
683 - Cl- Intermediate | 392 3.06
el ’
NH
|
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heat ed under

The sol vent was evaporated in

vacuo,

m crowave irradiation at 60C for 8mn.
and the residue
wEeoisfiomes by Mass Directed Preparative HPLC ( MeCTIBP208)/005494

to give the title conpound (0.0048g). LC M5 Rt
2.93min mz 446 [ MH#] 15 155 WD 2004/ 103998
PCT/ EP2004/ 005494 Exanpl e 129. 6-f
(1,1-Dinethylethyl)sulfonyl!l-4-{f3- (methyl oxy)phenyl | a
m no} - 3ssagui Nty ar boxam-de QinhiRdiafeH, ,38€H3036NH O
S CH3 0// N Exjanpl e 138 (0,010g) was |di sso| ved
i n NN-di et hyl fformam de (2ml) and anisale (0.013nl)
was added.| Oxone (0.075g) was added and the m xture
stirred for— 16ty at Toonmm tenperature, After quenchl| ng
wi th 1IM%Bqleoud| sodi um sulShi t ¢MeHEE xt3P e (wdd' 10
extracted W th dichl oronet hane] th& organic layer Wwas
dri ed jover| magfhegi um sul phate {and evaporated in vacuo
to give a yel Sawsg@lid, Purification by mass |directed
HPLC |(Method A) ghave the title conpound (0.0Q05g).
LC M5 2 14 |:!\/I—H-]. b Simll vip ar ed
were the® e o 1 | ety a2 1PReB &'
Ex. R3SO2- terial Isolation [LCVS [CMS No.
Met hod| MH+ 156 Vﬁt) 2004/ 103998
PCT/ EP2004

687 Cl- Intermediate 398 2.82

43

Example 134. 4-{[3-(Methyloxy)phenyllamino}-6-({[4-(methyloxy)phenylimethyl}thio)-3-

guinolinecarboxamide

phenyllmethanethiol (available from Aldrich) (0.007ml) were added to a stirred solution of

o CH /@\
CHS/ \©\3:o NH o]
S
N NH,
=
N

Intermediate 14 (0.020g), potassium tert-butoxide (0.0061g) and [4-(methyloxy)

tris(dibenzylidineacetone)dipalladium(0) (0.002g) and (oxydi-2,1-phenylene)bis

(diphenylphosphine) (0.002g) in N,N-dimethylformamide (1.5ml), and the mixture was
heated under microwave irradiation at 60°C for 8min. The solvent was evaporated in

vacuo, and the residue purified by Mass Directed Preparative HPLC (Method A) to give

the title compound (0.0048g).

LC/MS R; 2.93min m/z 446 [MH"]
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128 M' O/ 1 Exanple 142 (11) 464.09 2.83 130 Me".
N, -,---s/ Exanple 135 (I1) 443.1 2.11 (a) OO0 \\O (a)
wORo0and»ed e was used in the reaction m xture iPCT/BPR04/005494

Exanple. (b) Isolation Method: (I1) Mass Directed
preparative HPLC (Method A). 5 The foll ow ng were
prepared in a simlar manner to Exanple 129, but

wi thout the addition of anisole to the reaction

mxture: RNHO R3~-S NH2 N 20 Ex. R NH R3S02- R20-

Exarf 679 LN OB 0. LBl oML

uinaPecarbokemislel F 0 NH 347 H3C~0 HN \ /o Me- Exanpl e
338 (1V) 457 2.30 HO F/ ~N,~j NH 348 H3C,~ 0 \ ~~

Me- Example 339 (1V) 470 2.46 HC / i ~ CH3 0 \ NH
157 WD 2004/ 103998 PCT/ EP2Q04H005494 349 H3C'0 | Me-
Exanpl e 340 (1V) 456 2.27 THOl FC ~~\ NH Ol 350 0

Me- Exanple 341 H3c N

CH,

CH 0 NH O
a><s /5
CH{ C)// X
7
N

NH,

Example 133 (0.010g) was dissolved in N,N-dimethylformamide (2ml) and anisole
(0.013ml) was added. Oxone (0.075g) was added and the mixture stirred for 16h at room
temperature.  After quenching with 1M aqueous sodium sulphite, the mixture was
extracted with dichloromethane; the organic layer was dried over magnesium sulphate
and evaporated in vacuo to give a yellow solid. Purification by mass directed HPLC
(Method A) gave the fitle compound (0.005g).

LC/MS R; 2.48min m/z 414 [MH"].

Similarly prepared were the following:

O,CH3
ﬁ NH O
S
R]] YT UN,
0 ~
N
Ex. R*SO;- Starting Material Isolation LCMS LCMS
No. Method MH" R (min)
_(b)

156



,~ (V) 506 2.79 HC F/ a a~\ |

NH 351 H3c~0 O o

Me- Exanple 343 (1V) 470 2.66 HO F NH | 352 1 Ox
wovesosEamopl e 345 (V) 567 3.08 N H3CCH3 ~/ HNPABEB2004/@5494
CH3 353 H3ccH3 Me- Exanple 344 (VI) 527.5 2.76 clb 0/

HN 369 CH3 McSO2- O - Exanple 682 (I1V) 390 2.77 HC

NH |

370 'cH3 McS2- O - Exanple 683 (1V) 424 2.63

HCl E IH McSO@- C - Exanple 684 (1V) 418 2.77 371 go
17401 | [ NI 5372 MJSERBmpiClaz Exanpl e 685 (| V)geftl 2. 5733
Hol | KB 1e s
130 MeYH\/\S/ Example 135 (I 4431 2.11
(a) 0 O/,\\O

(a) No anisole was used in the reaction mixture in this Example.
(b) Isolation Method: (Il) Mass Directed preparative HPLC (Method A).

5  The following were prepared in a similar manner to Example 129, but without the addition
of anisole to the reaction mixture:
R\
o NH 0]
\\S//
Ra/ X NHZ
=
N
RZO
Ex. R'NH- R*S0.- R¥- Starting Isolation LCMS LCMS
No. Material Method MH" R¢ (min)
(@ (b)
H,C HO
346 o Me- Example 337 (V) 434 2.10
HCl | F /P
S
/2NN
A
H,C —N
347 o [~ o Me- Example 338 av) 457 2.30
HN 2 S//
HCl | F NTS
o
TH
HC N
348 o [ VP Me- Example 339 (V) 470 2.46
HCI F\@\ T //S\
ch, ©
TH
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WD 2004/ 103998 PCT/ EP2004/ 005494 F 373 McSQ2- Cl -
Exanple 686 (1V) 394 2.70 HC 6NH 374 NN CH3 MSO2-

Me-

2.90 01//0 NIH

Intermediate 29 (VI) 519 2.55

/s 515 H3C111 0 a-'

o\ ii

W@eo4fsmapl e 687 (1V) 430 2.51 HC NH 478 HIBIWEB0h4/@)5494

\ H3C N CH3
NH F CH3 602 H, c--1--cH M- Exanple 603 (VI1) 503

Me- Exanpl e 562

(vn 449 2. 60 (a) Salt forns: H(‘ =
aso | W9y ochl of sol afd-on NE‘H&Q\ e 3‘(0| W@o 456 2.27
no | FDirect ed 3r a}katl/ve HPLC (Method C). 5((V) [ um
c rolat ogr ap on\5| [lica gel. (VI) Aqueous work-up.
( Triturati &n frgm acetoniflrile. The (fol | owi ng
were ph'epared in a sijmlar manner to Exanmple 129
without the additionlof 10 anilsale to the reactilon
350 m>ture: (L5 >go@4/ 103988 PCl/ BB2p0441005494/) Ry Nipbd 279
HCI FO\\I/OR?)S N//\
NH
|
H.C
351 o 0 S//O Me- Example 343 (V) 470 2.66
YA
HCI F o
NH
l
[e]
352 % J\N Me- Example 345 (V) 567 3.08
HGC%CHSO\ Vs
HN._ Hs I
353 o aTi M Example 344 V1)
RG—{—CH, e- xample 527.5 2.76
@Q !
\ﬂ/ I//"
HN\ O//S\
CH,
369 MeSO,- Cl- Example 682 ) 390 277
HCI
NH
|
/CH3
370 MeSO,- Cl- Example 683 (v) 424 2.63
HCI F
NH
|
371 ° MeSO;- Cl- Example 684 ov) 418 2.77
HCI
/NH
N
372 Il MeSO,- Cl- Example 685 V) 401 2.57
HCI
NH
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N R 20 Ex. RINH R20- R3S02- Starting Material

I solation LCVMS LCMS No. Method M Rt (mn)

(a)

(b)

WO204hBo90 Me- Me Exanple 521 (11) 448 2. 33 PAT/BP2004/005494

IH1S 591 H3C 0 Et-
HCI F/ NH 592 F Et-

McSCR- Exanpl e 604 (1V) 418 2. 39

MeSCR- Exanpl e 605 (1V) 388 2.51

10

(b) Isolation Method:

(IV) Mass Directed preparative HPLC (Method C).
(V) Column chromatography on silica gel.

(V1) Aqueous work-up.

(VII) Trituration from acetonitrile.

HCI Ct~NH 593 N | Et- McSOQ2- Exanple 607 (1V) 395 2.46
HQFl H 594 F Et- MeS02- Exanple 612 (1V) 389 2. 32_ HC
373 N.jJH 595/ O jso,MS02- Exanpl € 8d3nébdd) | 405.2 41 G 2.70
el / NH 160 WO 2004/]03998 PCT EP2004/ 005494 596 Me
SQ2+ Exanple 608 (1V) 384 2.41 HCl NH 5971 Cl
Et* I\/’éLSOZ- Exanpl e 606 (I1V) 404 2.70 NH
374 N MeSO,- Cl- Example 687 V) 430 2,51
HCl %\
NH
|
H,C ,
478 o) o Me- Intermediate 29 V) 519 2.55
OY©://S//\
Hac/N\CH3
NH
l
F CH,
602 ] \ Me- Example 603 (viny 503 2.90
HC—L——CHH
TIS//"
A a
HaC
515 0 N7 | Me- Example 562 V1) 449 2.60
NG
72
NH 0
l
(a) Salt forms: HCI = hydrochloride.

The following were prepared in a similar manner to Example 129 without the addition of

anisole to the reaction mixture:
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508 NN Me Et- MeSOR- Exanple 609 (V) 424 2.34 HC
NH 599 0 Et- MeS02- Exanple 610 (IV) 412 2.44 HC NH

w@O®4NbBPPs MeS02- Exanple 611 (1V) 370 1.99 HEIT/EP2004/005494

624 0 F- MeS02- Exanple 623 (11) 402 2.52 NH 625 F F-
MeS02- Exanple 617 (11) 378 2.54 |INH 626 O F- MeS02-
Exanmpl e 618 (11) 395 2.70 Ct NH McSO2- Exanpl e 619
(I'') 374 2.61 627 M C~NH F 161 WD 2004/ 103998

PCT/ EP2004/ 005494 N 628 IR F McSO2- Exanpl e 620
(1) 385 2.42 \ SOZ Exanpl e 621
(1) 414 2.27 1 N
(I'l) 408 2.45 FRJ3

> ,\M:SOZ Exanpl e
Soe- Exanple 614 (I1)

615 (I11) 361 1.91 )
395 2.32 N- H 633 F F-

2.09 N~
Ex. R'NH- R*. R’SO,- Starting Material isolation LCMS | LCMS
No. Method MH* | R¢ (min)
(a) (b)
H.C M
522 o Me- [ Example 521 an 448 | 2.33
. 0
NH e
1 0
HSC\
591 o Et- MeSOs- Example 604 (v) 418 | 2.39
HCl | Fo i :
TH
502 i Et- MeSOp- Example 605 av) 388 | 2.51
HCl @\
ITH
N
593 N Et- MeSOx- Example 607 V) 395 | 246
HCI
NH
l
594 ¥ Et- MeSO,- Example 612 (V) 389 | 2.32
HCI = l
N
N rl\lH
Cl
595 Et- MeSOz- Example 613 (V) 405 | 247
HCI = |
N
N TH
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NH (a) Salt forms: HC
(I'l) Mass Directed preparative HPLC (Met hod

met hod:

hydr ochori de.

| sol

(b)

ati on

WG\2004/183908 V) Mass Directed preparative HPLC ( MCTIBP20G)/005494
Exanpl e 184.

8- Met hyl

-4-1f3- (et hyl oxy) phenyl | am no) - 6- (phenyl sul f o

nyi ) - 3- qui nol i necar boxam de hydrochl oride 162 WO

2004/ 103998 PCT/ EP2004/ 005494

/- CH3

~NHO S of I \

596 WeNH2 - N| 5CH3 . HGesh ntern{ed| @Ia%pléﬁos(o 36g)p\Was | 3g4 | 241
Hel stspended in acetom trile (2m), t hoxyani |l i ne
ailab e fromAldrich)| (0. 0129) vvas added, and the
i e Was heated under freflux for 16ph. After
cool ||ng Lo roomtenperature the mxture was filtjered
@id the Tesidue driedto tte—comaund
597 bei ge s6Fild (0.M55%xy) . |_ |\B<3F?P'e§0686m n nfY 446 [4R/H} 270
HCl ilarly priepared was: RI O HNC O 11 R3 NH2
.10 Ex. |RINH R3S02- |Starting Materi al Am'ne
eagent /| I sol ation LCMS LICM5 No. Sourfe Method |MH+ Ri
(min) a2 ()
598 N‘N/Me Et- MeSO»- Example 609 V) 424 | 234
Het | S
NH
|
599 14 Et- MeSO;- Example 610 v) 412 | 244
HC
NH
|
600 N | Et- MeSO,- Example 611 (Iv) 370 1.99
HC) N
|
624 O% % F- MeSOz- Example 623 ) 402 | 252
TH
625 F F- MeSOz- Example 617 (i 378 2.54
ITH
626 o F- MeSO5- Example 618 0 395 | 270
NH
l
Me
627 F- MeSO- Example 619 1) 374 2.61
NH
l

161




\ FO PhSQO2-

185 HNI

wo spkativen nmet hod:
Exanp

m Xt ure.

Internedi ate 16 4-fl uoro- 3-

/[ Me net hoxyaniline HC |

l e 186.

(1) 466

2.89

[ Apol | o- Chem (b)
(1) Filtered off fromthe rBEUEPIN4/005494

7- Met hyl - 4- {f 3- (net hyl oxy) phenyl | am no}-6- (et hyl sul fo

nyl

)-3- 15

gui nol i necar boxam de hydrochl ori de 163 WO

2004/ 103998 PCT/ EP2004/005494 O /CH3 p NH O H3C, S/

N
Nl

]
N

I 1V VN2 O HRGoN - HO Entermegli ate 17,,(0. 05

628 . I il . 2.42

!: suspended in acetonitril e%ﬁﬁ), 34 et h(o)xyanl Igg)r%e
024g) | (available from Al drich) was|{added, and the
ture s heated under reflux for 4h{ After 5
olNwng to rpomtenperature the mxture was filtered |

and the resifue dried to jive the title conpound as a

bejmge solid (0.0 . LT 2 mfn niz 386 [ ]

629 428 Branp| ¢ 385, 5730, Rlanie 821 i Vi 207
4.54( 3- Al nophenyl ) ani nol - B- (et hyl sul f onyl ) - 3-pui nol i n
boxam' de| trifluoroacetate H2 NHN O O~ O H3C-

wNH2 N . CF3000H 15 [To a stirred fixture of
Exanple [187 (0.130g) in djchloronmethane (5ml) was
padded—t1Tftporoaceticacyd {1t Ith nxttre—was

630 st rred at™20C fd¥S% h and t Fiafple 22 sof ventilwas | 408 | 245

Frenpved | n vacuo to give the title conpound as
ow gum (/0. 100g). LG M5 Rt 1.87min z 357 [Q(H»] ZJR
SKA ?xly prepared from ef<anpl e 188 wag: 164

631 E"j\ F- MeSOs- Example 615 (i 361 | 1.91
N NH

|

632 ¢ F- MeSOp- Example 614 (I 395 | 2.32
]

Na H
l
633 F F- MeSOs- Example 616 (1) 379 | 2.09
H
|

(a) Salt forms: HCI = hydrochoride.
(b) Isolation method:

(Il) Mass Directed preparative HPLC (Method A).
(IV) Mass Directed preparative HPLC (Method C).

Example 184. 8-Methyl-4-{{3-(methyloxy)phenyllamino}-6-(phenyisulfonyl)-3-

quinolinecarboxamide hydrochloride
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15

WO 2004/ 103998 PCT/ EP2004/ 005494 Exanpl e 336.

4-ff 3- (Am nonet hyl ) phenyl | am no} - 6- ( et hyl sul f onyl ) - 3-
w@eionabiosecar boxam de trifl uoroacetate NH2 HNPQI/ERX064/@5494

H3C IS NH2 5 N CF3000H LC/MS Rt 1.65min mz 371 [ M]

10 Exanple 376: 1, 1-Di nethyl et hyl

4- (f 3- (am nocar bonyl ) -8-net hyl -4-f (1-nmethvl -1 H

benzi m dazol - 6-yl ) am nol - 6- guiC ol i nyl } sul fonyl) - 1- pi pe

ri di necarboxylate /CH3 NP W H3C~/~ CH HC 'ON 3/

NHO O- 9(1XNH2 N CH3 15]A m xture contai ni ng
I nternmedi ate 44 (0.500q), ldimethylethyl

4- mer capt o- 1- pi pepFdineca xyl ate (0.442qg,

synt hesi sed accord 0 AUS5317P25A), potassiumtert-
but oxi de (0.2489), I s¥sdi benz

di pal I adi um (0.093g) a

phenyl ene) bi s(di phenyl pho )~(0.091 g) was

di ssol ved in NN-di net hyl f orrmam de (20nml) and stirred
under an atmosphere of nitré&gen at 100C for 2h. The
solvents were 20 concentr&ted in vacuo and the

residue partitioned between ethyl acetate (100m ) and
Intetraediat® 1@0(_@4)%98@98 SWE@QUOWG{D@SWMZm&aﬁéﬁe@QMlWG (available
rorf AR AR 2oiel Aied RS ER Wik ARHIIY FALRIBPIGH. e
cooking faataema teimpayaitiean theamdurerwas tileyed @ndriherasidee dged itel give the
: j S ELE : h chromat ography on silica
t'ﬂe-gggtuln%gyu ?% b\%\{gte%gg@ Or'élédﬁ%éht of ethanol (0%to 10% in
LC/EBHI2.86rait ant/e 448 BVidilve t he i nt er nedi at e sul phi de

1,1-dimethyl ethyl 5

4- ({3-(am nocar bonyl )-3-nmethyl -4-[ (1-nethyl -1
Simitartyerreparedawsl - 6- yl ) ami no] - 6-

1

R
cl)l HN O
3.7 S X
R/ NH,
2
N
Me .HCI
Ex. R'NH- R®S0,- | Starting Material | Amine Reagent/ | Isolation | LCMS LCMS
No. Source Method MH* R; (min)
(a) (b)
/@:F PhSOs- | Intermediate 16 | 4-fluoro-3- () 466 2.89
M ili
185 HN o e methoxyaniline
Hel | | / Apollo-Chem

(b) Isolation method: (l) Filtered off from the reaction mixture.

Example 186. 7-Methyl-4-{[3-(methyloxy)phenyllaminol-6-(methylsulfonyl)-3-

quinolinecarboxamide hydrochloride
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qui nol i nyl }t hi n)-1- pi peri di necarboxyl ate as a yel |l ow

solid (0.375g). LOMS Rt 2.63 min, mz 547 [ MH]
W@x@aa03998 6g) was added to a solution of the seCPRPZE4/005494

(0.370g) in N Ndinethylformam de 10 (10m ). The

m xture was stirred at roomtenperature for 1h and was

guenched with a solution of sodiumsulphite (4g) in

wat er (150m ). The m xture was extracted with ethyl

acetate (2 x 100m ) and the“Conbi ned organic

suspensi on washed with wafer (2 x 100m) and

extracted in vacuo to a_pale yellow solid. This was

purified by recrystalli @ from boiling nmethanol

to give the title conpo as a pal e yel |l ow powder

(0.265g). 15 LC/ M5 R to 2.4

Simlarly prepareb®

CONH2 N R20 20 EX./1's

R20- Starting Thi ol °Reay Met od Sol vent LCMB Rt

(a Material Source (, ‘ W 354 o~cH H

I nt ermedi ate Met hyl (I'l) Toluene 492 2.76 ~ s 37

nmer capt obenzoate/ NH o Torant o Research Chenicals 166

WD 2004/ 103998 PCT/ EP2004/ 005494 /CH3 355 0" H

Intermedi ate Methyl 3- (I1) Toluene 492 2.76 of 37
Intermedieim | 6110.028a) was sudiianded imacetfuitsieat2on), Imetheryardine (0.0249)

(avai O%@é@‘%ﬂ@%@wgg%ﬁé%ﬁb%nﬁfﬂwg@ Q%}étl? gﬁdér\{'shgx for 4h. After

cooling to room temperature the mixture was filtered and the residue dried to give the title

compound as a beige solid (0.042g).
LC/MS R; 2.21min m/z 386 [MH"]

Example 335. 4-[{3-Aminophenyl)amino]-6-(methylsulfonyl)-3-quinolinecarboxamide

trifluoroacetate

HN
o HN 0
Ng?
HC” X NH,
~
N

.CF,COOH

To a stirred mixture of Example 187 (0.130g) in dichloromethane (5mi) was added
trifluoroacetic acid (1ml). The mixture was stirred at 20°C for 1h and then the solvent was
removed in vacuo to give the title compound as a yellow gum (0.100g).

LC/MS R; 1.87min m/z 357 [MH]

Similarly prepared from example 188 was:
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/cH3 0, % 357 o HC s H Internediate 3,4-dinethylthio

(I'V) Toluene 462 3.02 HCI ./ Hc | r 14 phenol/
wob@niled98 3 NH /CH3 F O F \s/ H I nternedi atBCT/EP2004/005494

3-fl uorobenzene (V) Tol uene 452 2.83 14 thiol/ Avocado

\ NH/CH3 O -0359 Os~ H Internediate

4-(trifluoronethyl) (1V) Toluene 502 3.16 HC F 14

t hi ophenol/ F NH F Fluorochem 361 0/CH3 CI H

I nternmedi ate 3-chl orot hi ophenol/ (11) Toluene 468 2. 96

0 37 Adrich \ | H6~sl 362 0/cH3s H Internedi ate

4-tart butylthio (I1) Toluene 490 3.26 37 phenol 6L,,
Exarhbles336. 4-{[R-dhmamnerthybhéfiiamirtd}-63G3:ilyIdtifohnit-6x nedi at e
uin%n%' dribn;:t hi l-t . IO)r a‘l(':o ene 462 3.05 i 37 benzenethiol/

ii 364 0/ ,c>0Oy H Internediate

1, 1-di nethyl ethyl (V) Tol ueneNHi69 2.59 CH, 1) 37

(2-nmercaptoethyl) NH carbama{e/ Al drich 167 WO

2004/ 103998 PCT/ EP2004/ 00549

o HN' 0
N7
H,C” X NH,
/
N .CF,COOH

LC/MS R; 1.65min m/z 371 [MH"]

Example 376: 1,1-Dimethylethyl 4-({3-(aminocarbonyl)-8-methyl-4-[(1-methyl-1H-

benzimidazol-6-vl)amino]-6-guinolinyl}sulfonyl)-1-piperidinecarboxylate

/CH3
N//\N
(0]
H3C ><CH3/U\ @\
(0] N
H,C Q\ /o NH 0]
S/

/
O/

NH

X
2
/
N

CH,

A mixture containing Intermediate 44 (0.500g), 1,1-dimethylethyl 4-mercapto-1-
piperidinecarboxylate (0.442g, synthesised according to US5317025A), potassium tert-
butoxide (0.248g), ftris(dibenzylideneacetone) dipalladium (0.093g) and (oxydi-2,1-
phenylene)bis(diphenylphosphine) (0.091g) was dissolved in N,N-dimethylformamide

(20ml) and stirred under an atmosphere of nitrogen at 100°C for 2h. The solvents were
concentrated /n vacuo and the residue partitioned between ethyl acetate (100ml) and
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15

20

.-CH3 365 o0 H Internediate [4-(methyloxy) (IV)

Tol uene 478 2.63 HCI 6NH 37 phenyl] ~i nethanet hi ol
WG 2@+/183998 Al drich CH3 Br 366 o o H | nternedi BCEEP2004/005494
4- br onot hi ophenol/ (VI) Toluene 513 3.02 ii " 37

Aldrich O ITHCH3 367 0 o H Internediate
2-nmer captoani sole/ (1V) Toluene 464 2.52 HCI C~NH o
S", 37 Lancaster H3C /o O11CH3 Cl 368 \ ~ o0 s o H
watem{ HI0midi athe EI9attid extrptiewas )wddhell With sedaird §ica2b&iate solution

ol B A s LS el n o
soli®. This WG purifled\bysffashhttwbmeliogeephy lon-sillicalgel relluting with a gradient of
oo IS Sy a5, By ARSI gt
4-({%{arainecgrbenyl)-8-diethd-Hyf( 1-inethypi fﬁ@ehﬂhﬁn@zbbmy?mwgte]-a_

uirERO A, PhPerqhiasad e plaTell o S ERE680 3 o1

LC/MS R 2.63 min, m/z 547 [MH"]

Oxone (1.6g) was added to a solution of the sulphide (0.370g) in N, N-dimethylformamide
(10ml). The mixture was stirred at room temperature for 1h and was quenched with a
solution of sodium sulphite (4g) in water (150ml). The mixture was extracted with ethyl
acetate (2 x 100ml) and the combined organic suspension washed with water (2 x 100ml)
and extracted in vacuo to a pale yellow solid. This was purified by recrystallisation from
boiling methanol to give the title compound as a pale yellow powder (0.265g).

LC/MS Ry 2.47 min, m/z 579 [MH"]

Similarly prepared were the following:

R
~
HN
3
RSO, X CONH,
=
N
R20
Ex. Isolation LCMS
No. R'NH- R%S0,- R?. | Starting Thiol Reagent/ Method | Solvent | LCMS R
(a) Material Source {b) MH* | (min)

354 o H- |Intermediate [Methyl 4- (1) Toluene 492 2.76
(e}
S/,° 37 mercaptobenzoate/
o
NH

Toronto Research
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0 46 4-nmercapto-1- dinethyl

car boxyl ate
WO paoenosos at e 1, 1- di net hyl et hyl
4-mer capt o- 1- di met hyl \ i
car boxyl at e

hydr ochl ori de

(b)

NH pi peri di ne formam de

Directed preparative HPLC (Method A).

(1) Mass

168 WO

/ US 5317025 A H3BC H C,/ cH p 472 Hoxc H
(V) NN- 541 2. BOT/ER2004/005494
H pi peri di ne formam de
/US 5317025 A (a) Salt forns: HCl =

| sol ati on Met hod:

355 | 20047 103998 PCT/ EﬁF’ﬁ.O(H"térQébéé (3' V) Niis(nﬁ' SR | 402 | 276
plepar at PLC|(Met h ul r gnat ogrlaphy
@. licae gel Ccrrpoqfﬁds i sd"e é°ae“6‘3?e his nmgthod dre
Freewhases. (V) Aqueﬁous worTRape Reedasgh wi t h ng furt her
chr orat bgr aphy. Qonmpounds i sménated by | 5 thi|s met Hod
apecfree bases: (VLI Recrpé%t al [ sed ro hanol

356 H- {interied hyl
(VI'11) Mass_DXregted nef"gep'a VEBeC I\()thg '”ﬂ'}e 448 | 290
@ ownethe eat men{>’wi t h ?*M' HCl in|ethandl .

RX.3 -o el 360 / Aldrich
6- [ (4- Hydr oxyphenyl ) sul f onyl I - 4- f ( 3- nmet hoxyphenyl )lami n

257 ol 2w no Fgcne- 35 24ar DO Karm de P CH3 O 51TNH O It st N2
OJHO ~ Oxon's ("B ReRASEBHEY to &) st[THpwd | 462 | 3.02

HCI ut| omc nt ernedi'at e 47/pferolBaglichi n| dry N,|N-

NH
|
_CH, o__0
358 0 F \s’\ H-  lIntermediate |3-fluorobenzene V) Toluene 452 2.83
@\ 14 thiol/ Avocado
NH
|
~CH; Oxg#°
359 o S8 H-  |Intermediate j4-(trifluoromethyt) (V) Toluene 502 3.16
HCI @\ F>p/ 14 thiophenol/
F
TH F Fluorochem
_CH; c
361 o H-  |intermediate |3-chlorothiophenol/ (1)} Toluene 468 2.96
@\ o 37 Adrich
s//
e
/CHa \\// .

362 o S H- [intermediate |4-fert-butyithio (i Toluene 490 3.26

@\ H;“c 37 phenol
TH Ry / Lancaster
_CH, CH,
363 o H- {Intermediate |3,5-dimethyl (1) Toluene 462 3.05
@\ i 37 benzenethiol/
H,C //s\ .
TH o Aldrich
_-CH,4 HE._ O N\/\/, ]

364 0 “°>CE bl J~| H- [Intermediate |1,1-dimethylethyl v) Toluene 469 2.59

@\ 37 {2-mercaptoethyl)
TH carbamate/ Aldrich

1

67




di met hyl f ormam de (30nl) at roomtenperature for 18h.
The m xture was poured into aqueous sodi um sul phite

W@ iutio3es (200m ) and extracted with et hyl acePEI/BP2004/005494
(3x100m ). The organic extracts were washed with
wat er (2x100m ), dried (Na2SO4) and concentrated. A
solution of the residual oil in tetrahydrofuran (20m)
was _stirred with a 1 20 _solution of

365 | t et Tabut yrarmoni Ymuf inemidde |i-hedyily; ahy dr @4 urlaiedetMllzs | 263
el 1h. sol vent \1\93 reiqgé{1 I'n vacuo and the
i due parti|ti oned bet RELH et hyl [acet atje (2xq5ml)
ard Swnat er~{ 2x50r) . | The or géffeteExt racts were drijed
(Na2$04) afid condent fated t{ Agicve the| titldg conmpqund

366 a/%l*} ye:[S ol : g ggﬁgﬁg%{aﬁ ;ngo‘/romhi&%hetnolﬁz' (§|) M2 490 | 30
@ 3- (Ani no@rbdny! 13-78- met B ®4- { [ 3- (et hyl|oxy) pheny!l

Nato} + 6-  gui nolji nyl ) sul fopyl | benzoate 169 WO

2004/ 103998 PCT/ EP2004/ 005494 O'I CH3|0 INH[0 \ \\ (

HC capt pbehzgate [(0. ¥Am ), parEEsi um phosphate
~420) lnceOpper (1) i odi de EO' 028g) and

NEHZH: O N _H3C~ CH3_ O]O To ITnternmediate 45 (0.479) [in
%7 dlk@lrret hoxp}e (| 10m ‘3%”{/\%‘%“5 %d‘&fé%’% P & grouetd |"os | 202
[
N, N- di et hyl sal i cyl am de (O. 9g9). The i xture was

No~—

neared @ Cfor 4nbeforeaddingfurthermethyt

38 | 3¥mer capt wedte( (esAEY (esigoRaEbel (V) i[BWPge | 462 | 291

HCt 0289?. fter a fyither [Ghekiie/ reaction |ni xture
concent r at ed{in vacuo ap@npartiti oned between

et hyﬁl acetate (150m) and water (150m ). The organic

st

Fayeres were waghed—w-th—bripe—(106m)—10—dited—over
35 | sodfum sul faf e andhc iele dtmetiodenzerac UO/b o [NNel d |a4es | 276
Hol | cr pr od whiich ysas trluourated Wi th di eddythy ¢t her
H§_ )| % lid obtained pagcollected by | ...
itratj-6h, washéd fith diethyl ethef (2 X[10m5|to
give et hylk—3—(3—(amnocarponyt)j—8-rnethy—4—{{13
877 1 (jret hyl oa?% ny || TM&mrsfedigie G didimeshyietyi )t HVo] veMzoat esss | 297
ei gel sol i d %0./37gks LT MBmBRapB.109M] N 1T Z |dhitethy] VH+]
ST piperidine formamide

l

carboxylate

/US 5317025 A
H W cH,/‘l’L
378 e Q _ | Me- |Intermediate |1,1-timethylethyl V) [NA- 550 | 3.01

7

A 46 4-mercapto-1- dimethyl-
piperidine formamide
I carboxylate
/US 5317025 A

H,C.. N
a72 | ° ? HHJ?LOJ\O\ . H- |Intermediate |1,1-dimethylethyl V) N,N- 541 2.89
S/

AN 14 4-mercapto-1- dimethyl-
rlvH piperidine formamide
carboxylate

/US 5317025 A

(a) Salt forms: HCI = hydrochioride
(b) Isolation Method:
(i Mass Directed preparative HPLC (Method A).
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To a solution of the nethyl
3-[(3-(am nocar bonyl ) - 8- net hyl - 4-{[ 3-
w@ pthgdoexy) phenyl ] am no} - 6- g ui nol i nyl )t hi 0] bRCTZBR1084/005494
(0.367g) in NN-dinethylformanmi de (10m) was added
oxone (1.91g). The m xture was stirred at room
tenperature for 18h before quenching wth aqueous
sodi um sul phite solution and extracting with
@Y or Meses Rirecdted orepappigentiPL CTiMetiiocy@hi ¢ | ayers were
nbi i i [ i um:
AT ar SR ETaRaadty o <ifta ol Rl IRHREEbY s method are
feeq aR®Sography on silica gel, eluting wth 2:1 ethyl

et ahg: : ' t ' .
GO oo PR B ith Aot ra ooy BpR BB fherea by
this methog@re frea/beee®98 PCT/ EP2004/ 005494 The fol | ow ng
(I\gyme I§¥&%§l§lﬁé§oe§ohr}nétn€no?a”e manner as Exanple 379,
owever potassium carbonate was used as a base
(MhEt eblas® Dingotedsyeparafiteod Bh@t(Methradi Ap fdlldwed by treatment with 2M
HCI %ﬁ%,sal i cyl am de was added. 011CH3 INH O R3S02 1
R2 5 Ex. R3SM2- R20- Starting Thiol Reagent/
Purifi- LCM5 LCMS No. Material Source cation M+ Rt
(a) Method (mn) (b) CH3 380 c Me- Internediate 45
3,4- (V) 508 2.81 1, dinethoxythiophenol cH a/
Examiptty 36(h 6-§438/Hraxybhényi)euifdeyii-KitmetivixgpesrdBaminolquinoline-3-
carbéxa%iéé”i s(methyl oxy) (1V) 538 2.92 HC 0/ |

ethiol J. Am Chem Soc.,

ot

i
S
\

NH O
OSCry ™
s
HO N

Oxone (3.99) was added to a stirred solution of Intermediate 47 (1.1g) in dry N,N-
dimethylformamide (30ml) at room temperature for 18h. The mixture was poured into
aqueous sodium sulphite solution (200ml) and extracted with ethyl acetate (3x100ml).
The organic extracts were washed with water (2x100ml), dried (Na,SO,) and
concentrated. A solution of the residual oil in tetrahydrofuran (20ml) was stirred with a 1M
solution of tetrabutylammonium fiuoride in tetrahydrofuran (4ml) for 1h. The solvent was
removed in vacuo and the residue was partitioned between ethyl acetate (2x25ml) and
water (2x50ml). The organic extracts were dried (Na,SO,4) and concentrated to give the
title compound as a yellow solid (0.679g).

LC/MS R 2.58 min, m/z 450 [MH"]

Example 379. Methyl 3-[(3-(aminocarbonyl)-8-methyl-4-{[3-(methyloxy)phenyllamino}-6-

guinolinyDsulfonyllbenzoate
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cH3 0/ 2002, 124(17), 4642-4646 H, 382 0 / H

Internmediate 14 3,4- (1V) 494 2.59 HC //0
walrevetiéByss/t hi ophenol / o~ Avocado CH, 383 Me- PCT/EP2004/005494

I nternedi ate 45 3-et hoxyt hi ophenol/ (1V) 492 3.08 HC

11 Aldrich H3 C (a) Salt fornms: HCl = hydrochloride

(b) Isolation Method: (1V) Mass Directed preparative

HPLC (Method C). 171 WD 2004/ 103998 PCT/ EP2004/ 005494

(V) Columm chromat ography on silica gel; it is thought

t hat conpounds i sol ated by thlq},nethod are free

bases. 5 Exanpl e 386.

6- (Et hyl sul fonyl)-4-ff3-(net

nol i necar boxam de hydr ochl e o CH3 HN O H3C O¥%6

NH2 HCIT N Internediate 3 100g) was conbined wth

(oxyd1-2, 1- phenyl ene) bi g( diphienwHphosphi ne) (0. 0119),

pot assi um tert - but oxi de (0. 0259) and

tris(di benzylideneg R

1, 4-di oxane (1nml). 3

Al drich, 0.023ml) wasadded ~gf

stirred under nicrowave i iation (power 40W for 8

mn at 90C. ThgéFag gn was gmenched by addition of

4M HC in dioxane, then partitioned between ethyl

acetate and sodi um bi carbonate solution. The organic

To hA¥Bhe 98nqERYERtRd difetiBiithdr® Gh¥RNOWAROBRES methyl 3-
a8 FRONBATER Y et

crude et hy
merf(amtmmaiy)(@;ﬁémw EP@iﬁ$$1le ‘Bosphiate (Q.Ad)actrpeall) dwlide (0.028g) and
N,N-diethylsalicylamide (0.39g). The mixture was heated at 85°C for 4h before adding

further methyl 3-mercaptobenzoate (0.34ml) and copper (l) iodide (0.028g). After a

| oxy) phenyl | am no} - 3- qui

further 16h the reaction mixture was concentrated in vacuo and partitioned between ethyl
acetate (150ml) and water (150ml). The organic layers were washed with brine (100m!),
dried over sodium sulfate and concentrated in vacuo to yield a crude product which was
triturated with diethyl ether (20ml). The solid obtained was collected by filtration, washed
with diethyl ether (2 X 10ml) to give methyl 3-[(3-(aminocarbonyl)-8-methyl-4-{[3-
(methyloxy)phenyllamino}-6-quinolinyl)thiolbenzoate as a beige solid (0.37g).

LC/MS R; 3.09min m/z 474 [MH"]

To a solution of the methyl 3-[(3-(aminocarbonyl)-8-methyl-4-{[3-
(methyloxy)phenylJamino}-6-quinolinyl)thio]benzoate (0.367g) in N,N-dimethylformamide
(10ml) was added oxone (1.91g). The mixture was stirred at room temperature for 18h
before quenching with aqueous sodium sulphite solution and extracting with chloroform (3
x 200ml). The organic layers were combined, washed with brine, dried over magnesium
sulfate and concentrated in vacuo and purified by chromatography on silica gel, eluting
with 2:1 ethyl acetate: cyclohexane, to give the title compound as a yellow solid (0.100g).
LC/MS R; 3.03min m/z 506 [MH"]
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The crude sul phi de was dissolved in
N, N- di net hyl f ormam de (5nl) and treated with an

wexweds3oed oxone (0.375g) and stirred at

tenperature for 4h. The reaction was
addi ti on of 1M aqueous sodi um sul phite sol ution,
partitioned between dichl oronethane and sodi um

bi car bonat e sol uti on.

r oom PCT/EP2004/005494

quenched by the

t hen

The sol vent was renpved in 20

The Valowingametetsyethesisedlinghavaampunarinee ds Exampis3 74, hewe e potassium

carofaii o

diethytslalichlarhi@é Mas Ridde®0mi n,

ive

were prepared in the sane
WO 2004/ 103998 PCT/ EP20046005494 0"ICH3 INH O R3S02

/1

(m n)
414 2.56

\ NH2 N R20 Ex. R3
Reagent/ LCVMS LCMS No. 4
384 HCH H
(b) 0/11, Aldri
37 1-butanethiol/ 4%4 2.6
Internmedi ate 37 Met hyf-
mer capt opr opi onat e
I nt er medi at e 37 Phenet hyl

Inte

Oll

nner as Exanpl e 386:

ONH 38G H3c H-

H
mer capt an/

502- R20- Starting Thi ol
: Source M+ Rt
ate 14 |sobutyl

h . Af ' f )
Yo T Y e, S e A BE0n g o e
nmz 386 [ MH#] The follow ng

172

(a)

mer capt an/

I nt er redi at e

Aldrich 390 H Internmedigte 37 2- 438 2.46 HCl O
furanyl met hanethiol / Al drich
Ex. R*SO,- R Starting Thiol Reagent/ Purifi- | LCMS | LCMS
No. Material Source cation MH* Ry
(a) Method (min)
(b)
CH,
380 (1) Me- |Intermediate 453,4- v) 508 2.81
j@\ //0 dimethoxythiophenol
i A fdrich
&, ¢ Aldric
HSC\
381 ?Ha 0 Me- !Intermediate 45|3,4,5-tris(methyloxy) (V) 538 2.92
HCI O:@ benzenethiol
0
o & J. Am. Chem. Soc.,
1 VA
CH, 0 2002, 124(17),
4642-4646
™
382 | 4 H- |Intermediate 14|3,4- (1v) 494 2.59
HCl :@\ S{/O dimethoxythiophenol/
EH, g Avocado
383 /@\ 2 Me- [Intermediate 45)3-ethoxythiophenol/ (v) 492 3.08
Ho | f A Aldrich
HC

(a) Salt forms: HCI = hydrochloride

(b) Isolation Method:

(IV) Mass Directed preparative HPLC (Method C).
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0 392 \F IIl H Internediate 37 2,2,2- 440 2.6 HA F

[l trifluoroethanethiol/ Aldrich 173 WO 2004/103998
WEODARSPR004/ 005494 392 H ism Me- | nternedi at eP@BEP2004/005494

N-(2-mercaptoethyl) 457 2.25 HCl acetami de/ A drich

(a) Salt fornms: HCI = hydrochloride (b) Isolation

met hod: Mass Directed preparative HPLC (Method A). 5

mpl e 393
@/)[Q%Um;zwhme%t@mfanw 0 giligregelyit isshoggnt (tmmm?pgt%qqua@aw by this
i nol i nyl)sul fonyl | benzoi c aci ~

methm@f}%&bﬁ%l I\ %/ %\IHZ N CH3 HO O 10 Exanple 379

(0.1g) was dissolved in nethanol (5nl) and 2M aqueous

sodi um hydroxide (1 nml). The m xture was heated to

75C for 4h before cool | ng and st andl ng at anbi ent
G1(E plf 4-{{BremethyioxwiphemdlapemiyBeguinolingaarboxamide

residue partitioned between et hyl acetate
. dr%@ﬁloh and vvatef (100m ). The | ayers were separated
and the 15 aqueous | ayer washed with diethyl ether
(50mM), acidifed to pH4 (2M \@0 Rloric acid) and
extracted with ethyl acetate Z'x 15¢0hl). The conbi ned
ethyl acetate |ayers Jwere W@ with brine (100m ),
dried over rragne@t/lfnfsSul I__concentgated in vacuo
to yieldthetltieoso a bei ge SO|Id(O 0829) .
LOMS Rt 2.82min niz 49 20 Simlarly prepared
were the foll ow ng:
Intermediate 37 (0.100g) was combined with (oxydi-2,1-

phenylene)bis(diphenylphosphine) (0.011g), potassium tert-butoxide (0.025g) and
tris(dibenzylideneacetone) dipalladium(o) (0.008g) in 1,4-dioxane (1ml).  Ethanethiol
(available from Aldrich, 0.023ml) was added and the mixture was stirred under microwave
irradiation (power 40W) for 8 min at 90°C. The reaction was quenched by addition of 4M
HCI in dioxane, then partitioned between ethyl acetate and sodium bicarbonate solution.
The organic layer was concentrated in vacuo to give 0.090g of crude 6-(ethylthio)-4-{[3-
(methyloxy)phenyllamino}-3-quinolinecarboxamide.

The crude sulphide was dissolved in N,N-dimethylformamide (5ml) and treated with an
excess of oxone (0.375g) and stirred at room temperature for 4h. The reaction was
quenched by the addition of 1M aqueous sodium sulphite solution, then partitioned
between dichloromethane and sodium bicarbonate solution. The solvent was removed in
vacuo and the residue was purified by mass directed preparative HPLC (Method C). After
evaporation of solvent the fitle compound was obtained as a yellow solid.

LC/MS R:2.30min, m/z 386 [MH"]

The following were prepared in the same manner as Example 386:

172



174 WD 2004/ 103998 PCT/ EP2004/ 005494 W O NO 11 R
NH2 3-'"// Ol N Exanple R3SQ2- Starting Isolation

WO aNE10388S Nunber Material Method MH+ Rt (m nPCT/EP208Dd05494
| ~Exanple 354 (I1) 478 2.67 HO/ 0 395 0~i 0 Exanple
355 (I'l) 478 2.65 s~ HO O (b) Isolation Method: (I1)
Mass Directed HPLC Method A 5 The foll owi ng were
prepared fromthe internmedi ates shown in the table in

a simlar manner to the geﬁ'r‘nod by whi ch Exanpl e 393
was prepared, via Exanple[379, from Internedi ate 45.
R~ ONHO 211 II | \ \ ON CH3 10 HO o Exanple

RINH- Starting Isolatio LCVMS Nunber WMateri al
Met hod M+ Rt (min) NH O
RS0
: | X NH,
~
N
RZO
Ex. R*SO;- R*- Starting Thiol Reagent/ | LCMS |LCMS
No. Material Source MH* R:
(a) {min)
H,C_ _CH,
384 \[ o H- |Intermediate 14 |lsobutyl mercaptan/ | 414 | 2.56
(b) o Aldrich
o)
[e)
// = . o .
387 |ue NS H- |Intermediate 37 |1-butanethiol/ 414 | 2.67
HC! c Aldrich
388 o El H- |Intermediate 37 |Methyl-3- 444 | 2.39
™
HCI Y\/o mercaptopropionate
o)
GH, / Fluka
[+]
389 ©/v§\ H- |Intermediate 37 |Phenethyl 462 | 2.88
HCI mercaptan/ Aldrich
390 </\/\\\/fs|’ H- [Intermediate 37 (2- 438 | 2.46
~
HC! ° i furanylmethanethiol
/ Aldrich
301 | A/ 1 H- (Intermediate 37 [2,2,2 440 | 26
F)Q/ﬁ\ ¥ ¥ .
HCl o trifluoroethanethiol/
Aldrich
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(a) (b) 175 WD 2004/ 103998 PCT/ EP2004/ 005494 396 | ~
Internediate 44 (1V) 516 2.25 HO HN N CH3 N 397 | |

WO niognomes ate 46 (1V) 487 2.9 HC H 398 | O PCT/EP2004/005494

Internmediate 36 (1) 504 2.83 HI1 (a) Salt fornms: HC
= hydrochloride (b) Isolation Method: (1) filtered
of f and used crude. 5 (I1V) Mass Directed HPLC Mt hod
C, it _is thought that conpounds isolated by this

met hog ar ef hy dRBahier (idemsadid & [NBamRbSo 457 | 2.25
6- (| -@(Eﬁ#ﬂ%ﬁ?l\dm no) car bonyl | é\lg(;ég%l‘;/%gﬁgﬁyl ) - 8- ret/h
yl -4?’_{ 3- 10 (netlhyl okv) phenvi | ) no?- <€
ui nol i necar boxani|de hydrochlorife H3C-0 O NH O |1 |
01 NH2 [N H3C~ (P—IS NNO HCI CH3 To a solutjon of
Exanppl e 393 (0.082g) | n N, N-di net hyl f or mam gde (3pl)
was added N, N 15 dii sopropyl et hylam ne (0.12nl) and

@) %traﬁet hyl u'?%r;i um hgxafl uor ophosphate (0.071g). The

(b) Igplatien weikied: Masy Piected preparative HRbCoMetaetiAng a
sol ution of dinethylamne in tetrahydrofuran (2M
0.8nl, Aldrich). After a 176

— U

Example 393. 3-[(3-(Aminocarbonyl)-8-methyl-4-{[3-(methyloxy)phenyllamino}-6-

guinolinyhsulfonyllbenzoic acid

CHy.
'c'> NH O

S

[ N NH,
o)

z
N
CH,

HO O

Example 379 (0.1g) was dissolved in methanol (5ml) and 2M aqueous sodium hydroxide
(1ml). The mixture was heated to 75°C for 4h before cooling and standing at ambient
temperature for 18h. The solvent was removed in vacuo and the residue partitioned
between ethyl acetate (100ml) and water (100ml). The layers were separated and the
aqueous layer was washed with diethyl ether (50ml), acidifed to pH4 (2M hydrochioric
acid) and extracted with ethyl acetate (2 x 150ml). The combined ethyl acetate layers
were washed with brine (100mt), dried over magnesium sulfate and concentrated in vacuo

to yield the title compound as a beige solid (0.0829).
LC/MS R; 2.82min m/z 492 [MH"].

Similarly prepared were the following:
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WD 2004/ 103998 PCT/ EP2004/ 005494 further 1 h nore

di met hyl am ne in tetrahydrofuran (2M 0.8nl) was
w@owedo3sgdter 1 h the reaction mxture was  PCT/EP2004/005494

concentrated in vacuo and partitioned between ethyl

acetate (200m ) and aqueous sodi um bi carbonat e

(100m ). The organic |ayers were washed with brine

(100m ), dried over nagnesium sul fate and concentrated

in vacuo. Purification bQMeass 5 directed HPLC

(Method C) gave the titl¢ conmpound as a yellow solid

(0.022g). LOMS Rt 2.6 q mz 519 [MH]. Simlarly

pr epar ed vverethefoll : ONHO O9 N2 N

R29 R20 \N O Rao R20- R29R30N-

Starting Am ne LCMS t eri al Reagent/ M+

Rt (a) Source (mn \E2N- Exanpl e

di met hyl ami ne 2MRE ’6 X 395NHpl ution in jH

tetrahydrofuran/ A dr

Ammoni a solution 477 2% 395 880/ Merck NH 6NH

402 H MeNH Exanpl e nmet hyl am ne 2M 491 2.47 HCl 395

solution in tetrahydrofuran/ Aldrich

Example R*SO.- Starting Isolation LCMS LCMS
Number Material Method MH* R¢ (min)
(b)
394 O\\s’/i Example 354 mn 478 2.67
o
395 O\\s/i Example 355 ({)] 478 2.65
Ho” o

(b) Isolation Method: (Il) Mass Directed HPLC Method A

The following were prepared from the intermediates shown in the table in a similar
manner to the method by which Example 393 was prepared, via Example 379, from
Intermediate 45.

R
0 SNH 0
S
I Xy NH,
O
~
N
CH,
HO o
Example R'NH- Starting Isolation LCMS LCMS
Number Material Method MH* Rt (min)
(a) (b)
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177 WD 2004/ 103998 PCT/ EP2004/ 005494 NCH, 403 H

Exanpl e Pyrrolidine/ 531 2.64 HCI N 395 Lancaster NH
wWa4DrR9H CH3 Exanpl e propyl am ne/ 519 2. 74 PEZEPRDH005494

Aldrich HHNC 405 CH3 H H Exanpl e |Isobutylam ne/ 533

2.76 (b) H3C 395 Aldrich NHHNC CH, 406 H rW

Exanpl e Morpholine/ 547 2.51 HC Oj 395 Lancaster H
-.'"H Exanpl e Et hanol am ne/ 521 2. 38

407__CH3 H Ho"-'
dri
anin
fNiran/ 1\
ine 2M 543

HCI

di net h
raﬁ%/%ro

t et
din

3966 Al

N
4 2
dr

: - N-
ﬁ%?nédll—oa!e 4% 33{??30
> Me- Me2N- Ex

ich 409 \
19 _HCl

dN39

Bxagpl

ution

€ 225
n H

anpl e

sol ut

on in

Alethicidiae 44 1
e

.13 HC

396

10 ey H2N-48EXanple®

880/ Merck

CH3 t eo7 ahy r of ur an/
Amoniya) sglat i on 515 2
NH
|
o
NH

398 Intermediate 36 504 2.83

)

(a) Salt forms: HCI = hydrochloride

(b) Isolation Method:

(1) filtered off and used crude.

(IV) Mass Directed HPLC Method C; it is thought that compounds isolated by this
method are hydrochloride salts.

Example 399. 6-({3-[(Dimethylamino)carbonyliphenylisuifonyl)-8-methyi-4-{[3-

10  (methyloxy)phenyilamino}-3-quinolinecarboxamide hydrochloride

HC 0

S HCl
) .
CH,

To a solution of Example 393 (0.082g) in N,N-dimethylformamide (3ml) was added N,N-
15  diisopropylethylamine (0.12ml) and O-(7-azabenzotriazol-1-yl)-N,N,N',N"-
tetramethyluronium hexafluorophosphate (0.071g). The mixture was stirred for 20min

before adding a solution of dimethylamine in tetrahydrofuran (2M, 0.8ml, Aldrich). After a

176



10

CH3 411 N Me- MeNH Exanpl e net hyl am ne 2M 529 2. 17
HClI HN " 396 solution in CH3 tetrahydrofuran/
we@nitedoN 412 | | Me- H2N- Exanpl e di met hyl anP@EERN04/005494

486 2.61 HC / 397 solution in NH tetrahydrofuran/
Aldrich 178 WO 2004/ 103998 PCT/ EP2004/ 005494 &NH 413
Me- MeNH Exanpl e net hyl am ne 2M 500 2. 69 HCl 397
solution in tetrahydrofuranl Aldrich 414 | Me-

furthé/e BNmMdEs aipétbyldiminet myleiahytzof2MS@M, 2).861) Was) agR@. After 1h the

[ Ut ' ; 3 f . '
e R e SR VB oy o Pl oo
and syuedas ssobiune bicatbopetepE &)y eThéPbiQahivbiaierd wgre weshpd with brine
(o0 RTRLE oS pIBRAGR AL Y APUEYTE Y o, Pircaton by mas
direcfenl HioWE (getho@®) gaive Mid tille dompoun@adlelyelltlw sBRD(ONIZ2Q).
LC/N@(ﬂt@éﬁnﬁ%%B%q@'[m.ne Reagent/ I|solation LCMS LCVS

Similarly prepared were the following:

ﬁ R\NH 0
?\ ~ NH,
o}
7
N
29 20
R \ITI 5 R
RSO
Example R'NH- R%®- | RZ®R¥N.- Starting | Amine LCMS | LCMS
Number Material | Reagent/ MH* Rt
(a) Source {min)
400 ok H-  (MesN- Example |dimethylamine 2M| 505 | 2.52
HCI 395 solution in
NH tetrahydrofuran/
Aldrich
401 ok H-  |HaN- Example |Ammonia solution| 477 242
HCI 395 880/ Merck
NH
402 o H- |MeNH- Example |methylamine 2M | 491 | 2.47
HCI 395 solution in
NH tetrahydrofuran/
Aldrich
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Nunmber Source nethod M+ Rt (mn) (a) (b) 415 H2N-

Ammoni a solution (I) 477 2.45 HClI 880/ Merck 416
wokMM103veg hyl am ne 2M (1) 491 2.51 HCO sol ut i PCI/EP2004/005494

tetrahydrofuran/ Al drich 417 Pyrrolidine/ Lancaster

(1) 531 2.66 HCI N 179 WO 2004/103998

PCT/ EP2004/ 005494 418 CH3 propylam ne/ Aldrich (1)

519 2. 75 HO HNC 419 Me2N di net hyl am ne 2M (1) 505

,&)353 #CF sol uti pnyd 1 ahy de,afh bl alp{yrrm@‘lng,rl chi G43 264
é s0but yl am ne/ Al c@lw (1 I?)95533 Jlan astHSC HNC (a)

alt |foflm " HO =| hydrlochl ori dé& > (b) [<€0i°afi on Met hod:
(1) VlassTbirected preparative HPLC(\/Ethod O. [ (1)

Mass| Directed preparative HPLC (I\/lethbd A). 5 Exanple
421 1 4-£13- (Methyl oxy) phenyl am no} - 6-(4-pi pe

40 di hy4sul fonyl) 34 glirnol i nelmemex affdaiheCH3| &N O 274
@lLN"é\” \ NH2 W\ 395 Aldrich

405
(b)

~
H3
H- Example |Isobutylamine/ 533 2.76
HiC 395 Aldrich
HN._

407
HCI

HO
H- \/\}rj/ Example |Ethanolamine/ 521 2.38
395 Aldrich

406 H- N/ Example [Morpholine/ 547 2.51
HCI o 395 Lancaster

408 I Me- |MeaN- Example |dimethylamine 2M| 514 2.71
HCI ES\ 397 solution in
tetrahydrofuran/
Aldrich
409 @[N\> Me- {MeoN- Example |dimethylamine 2M| 543 219
HCI HT N\CH: 396 solution in
tetrahydrofuran/
Aldrich
410 /@:N\> Me- |HzN- Example |Ammonia solution| 515 | 2.13
HCl |y N\CH 396 880/ Merck
411 /@“’» Me- |MeNH- Example |methylamine 2M | 529 | 217
HCl  |#y N 396 solution in
o tetrahydrofuran/
Aldrich
412 INI Me- |HzN- Example |dimethylamine 2M| 486 2.61
HCl é\ 397 solution in
NH tetrahydrofuran/
Aldrich
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5

ON 10 To a m xture contai ning Example 472 (1.3g) in
ani sole (9nl) was added a sol ution of 95%

wao eooftliesvaceti c acid in water (45nml). The m XPCF/EBPAOE005494
stirred for 2h at roomtenperature and was then
concentrated in vacuo. The residue was co-evaporated
wth toluene (2 x 20nl) and triturated with diethyl
ether to give a yellow solid. The solid was

pey tiltjloned 15 beteelycRGueouseRahbesSnUmiEAMe2Nat 800 | 269
(,8oont) _and chl or of orim (300m )|_and the yeous phase

extra d with chlorof orm (3 X OOrﬂ)?I e" conbil ned
or gani Xtracts|wereg washed |with watEY{age ),
dr i and concenfrated in vacyo to giMmégicthe title

£aNPo a Y"ll\h@\/\M%z‘N-' d (1E>Jamgt).=- gcyﬁg}th@nme oM 9431 | 265
ggn, 1 [MH] 180 WO 200? 0399 Soluton

&T/ EPZO%/ 005494 Sim larly prepar eﬁl t he

foll pwing: R~ \ \IH o O ~O R3~S NH2 te‘ifathwfurﬂﬁ EX.
RINHL R20- R3SCP; rting Isglation AghS LCVS | No.

(a) %li@rmaHC»ﬁﬂder@cwpndeRt (a) (b) (min) 422 Me- HZN

o) ERMIR0E55: (o 02 O e R gt

(c) %ﬁ@ie é¢14v@s (galatpd hp@qae@® work up.

Similarly prepared from Example 394 were the following:

OMe
ﬁ NH 0
S
W\ N NH,
0]
0 =
N
N
R2 R
Example | R¥R¥N- Amine Reagent/ | Isolation | LCMS LCMS
Number Source method MH* R¢ (min)
(@) (b)
415 HoN- Ammonia solution ) 477 245
HCI 880/ Merck
416 MeHN-  |methylamine 2M () 491 2.51
HC! solution in
tetrahydrofuran/
Aldrich
417 O Pyrrolidine/ Lancaster 0} 531 2.66
HCl N
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TFA'r S,0 /NH O 474 NN Me Me- HN Exanple 376 (1) 479
1.77 Exanple 376 (1) 479 1.77 b TFAs NHo '' /H3
wWaAZ®H4/108998 HN I nternediate (I1) 473 2.10 F / HRBEP2085005494
/| CH3 H2N 477 Me- Internmediate (11) 433 2.03 F/ NH /%
56 /% 561 F Me- HzZN Exanple 602 (IV) 403 1.93 \ |
NH 181 WD 2004/ 103998 PCT/ EP2004/ 005494 567 N ' Me-
HNa_Exanpl e 568 ( 426 1.80 HO(a) Salt forms

TFA =g fll u?*{ggaceipagp@amiﬁéa)aldh&ol atigpn Net bred: [(13.75

Filter off djrectly fromthe reaction mxtune; it ils
thought  t hat gonpounds isolated| 5 by tthis nmethod arg
trifl uoroacetate salts. (II) Agueous war kup off the
Ccrude TeactT O I Xt ure W rhout flurther [purifi ¢at ;
it jis4?houghteNhatteInBeiRdY i dol dYed |by® ¢%|< n%gﬂoc
are| f r&¢ bases. (| sphtia@irude product was trituated to
gi ve the desired priggugtofdnd no |furtherp puriflication
was| carried out; ifyds,thought that conpounds |isol at ed
by this Y0 mewghod|are trif cacglate salfs. (5%)
an ree

|
Pr odud®?i sl aﬂe]ojl by SogﬂfﬂaTB%AEQ%‘r tq g
base (V) Reftt m Xt ure evaporiated td drynecs

ass

(a) Salt form: HCI =

umed th

at this et hod gave

t

he hydr

ochl ori

de salt.

hydrochloride

(b) Isolation Method:
Mass Directed preparative HPLC (Method C).
Mass Directed preparative HPLC (Method A).

(1)
(In)

Example 421. 4-{[3-(Methyloxy)phenyllamino}-6-(4-piperidinylsulfonyl)-3-

guinolinecarboxamide

O/CHs

i) NH 0]
o)
/
S
/ N NH,
0
pZ
N

To a mixture containing Example 472 (1.3g) in anisole (9ml) was added a solution of 95%
trifluoroacetic acid in water (45ml). The mixture was stirred for 2h at room temperature
and was then concentrated in vacuo. The residue was co-evaporated with toluene (2 x
20ml) and triturated with diethyl ether to give a yellow solid. The solid was partitioned
between aqueous potassium carbonate (300ml) and chloroform (300ml) and the aqueous
phase extracted with chloroform (3 x 200ml). The combined organic exiracts were

washed with water (100ml), dried and concentrated in vacuo to give the title compound as

a yellow solid (1.19g).
LC/MS R; 1.94 min, m/z 441 [MH"]
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15 Exanple 424. 4-{f 3-(Methyl oxy)phenyl | am no}-6-{f
1- (phenyl car bonyl ) - 4-
w@r@endxsyl | sul f onyl } - 3- gui nol i necar boxam de PC/EPB04/@5494
NOINHONH N 20 To a m xture containing Exanple
421 (0.050g) and triethylamne (0.025m) in di oxane
(2ml) was added benzoyl chloride (0.020m ). The
m xture was stirred under nitrogen for 18h at room
Simitagliypeerared wesmitheialowingen di | ut ed wi t h met hanol (5ml).
The solution was applied t® an am nopropyl cartridge
and eluted wi th nethanal . Theygl ueyt was 25 evapor at ed
and the residual g p,Qrifi ed {by cjhr omat ogr aphy on SPE
eluting with a .’ws 0Q4/ 1€ 3~PCT/ EP2004/ 005494
gradi ent of nethanol i ‘ 8to 1099 to give
the title conpound as a Qw'sol id (0.043g). LCO M
Rt 2.63 nmin, mz 545 [MH] 5 Bimlarly prepared were
the following: RAN OR- N\Q S NH2 ON 20 Ex. RNH
R20- Rx- Starting El ectrophile/ Isolation LCM5S LCVS
—No-—Material Sgurce Method MHE Rt (a) (h) (min) 0 425

ExCH3 H RBManpl e M%‘t-hil Risiop- 49%BtatinS O #3iktion | LCMS | LCMS
Nohlloroformate/ | i H CH3 Al dri dhydkde Method MH* R

(a) (b) (min)

HN
422 © Me- | 1 Example 353| (1) 198 | 427
TFA Va

S
N o//\
423 @/\") Me- HIO\ , |Example 352 (N 467 1.97
/r
S
_NH o >~
N
470 Z Me- H»\Q o [Examples7s|  qn) 450 2.03
7
TFA O,/S,\
/NH
Me
474 N Me- HO\ o, [Example 378 ) 479 1.77
N
TFA @\ g
72N
[}

CH,
476 o~ Me- |HN Intermediate (I 473 2.10
S

CH H,N
477 o Me- | ° \L Intermediate ) 433 2.03
(0]
F Y 56
VAN
NH o
I
F HN
561 Me- | ° Example 602 (V) 403 1.93
S//O
~
NH o//
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426 H O Exanpl e Acetyl

chloride/ (1) 483 2.2 6"NH 7

H3 C~ 421 Aldrich 4 27 H O Exam | e Mthane H3C11 //

WE2oWoP® 2.43 O6NH S 421 sul phonyl
Aldrich 428 0/cH3 H cH
(111) 525 2.61

chl or i de/ POI/EP2004/005494
3 0 Exanpl e 3-net hyl but anoyl

HaC NH 421 chloride/ Aldrich 1 /CH3

429 H 0 Exanpl e Cycl opropane (111) 509 2.42 421

(@)\SaltT8inL . TF AZ=irifluordacet®El sul phonyl

carbanyl chloride/ NH Aldrich 183 WO 2004/ 103998
48CTY EP / 005494ve- 43N 0H1CH3 Ehanflicfesg ™! &) | 426 1.80
%,fura bonyl| (111)] §B35(2°5 | e | 421| chl ori de/

drich ~ I'RH 431 ~ch3 H Ko Exanpl e 5-nethyu-3-_
(H-1H)—55602-55—"421+soxaZetecarbory—NH-H-c—echlori-de/
I 3 Mabride ~CH3 432 OH e | o Exanpl e Benzene

chloride/ NH O

rich C.ICH3 Hi . CH3 Exanple 3,5-dinethyl-4-
@:)%ollaé%@%%%i /'l 421 isoxazol esul fonyl tL NH H3C O
(¢hFittered eff dieathptiom th€lr@adlior ddixttrke; i, is Yhougkamat ompounds isolated
5 sz HRAGREMLE T it Sroatd e ang 2 69

(1) Aqueous workup of the crude reaction mixture without further purification; it is

thought that compounds isolated by this method are free bases.

(nny

Crude product was trituated to give the desired product and no further

purification was carried out; it is thought that compounds isolated by this

10 method are trifluoroacetate salts.
(IV)  Product isolated by SCX ion exchange to give the free base
(V) Reaction mixture evaporated to dryness; it is assumed that this method gave
the hydrochloride salt.

15

Example 424. 4-{[3-(Methyloxy)phenyllamino}-6-{[1-(phenylcarbonyl)-4-

piperidinylisulfonyi}-3-quinolinecarboxamide

O/CHS
0
N
©/lL O\//O NH O
//S N NH
(0) 2
=
N

20

To a mixture containing Example 421 (0.050g) and triethylamine (0.025ml) in dioxane

(2ml) was added benzoyl chioride (0.020mi). The mixture was stirred under nitrogen for

18h at room temperature and was then diluted with methanol (5ml). The solution was

applied to an aminopropyl cartridge and eluted with methanol. The eluent was
25 evaporated and the residual gum purified by chromatography on SPE eluting with a
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~~- 421 nmethyl-1,3 e~ ~59 6 NH H ~ o

t hi azol e-5-sul fonyl | chloride/ Aldrich Exanple
wdz2matiedresul phonyl (1V) 561 2.75 435 O | CH3 HPCHER2004/005494

:S11 e | 421 chloride/ Aldrich NH CH3 1--Nl1 436 H

H3c-NW /o Exanple 1-nethylim dazole (1V) 585 2.35 of

421 4-sul phonyl NH chloride/ | Ma brid e .CH3 437 H

Q Exanpl e I soxazole -5- (I11) 536 2.37 421 carbonyl
gradggnit of intkthartel M- Ghlbaufiaras (6 to N0238o il the itleFxangmlund as a yellow

2mfuancarbonyl (111) 535 2.42 421 chloride / NH O |
SO“dﬁg)ycg}ﬁggge "CH3 0 439 H H C Exanpl e | sobutyryl
LC/MBIRoRi6Genin( k4 §45HMH'R. 42 3 3 421 Aldrich CH3 NH 184

WD 2004/ 103998 PCT/ EP2004/ 005494 ~CH3 40 40 o H

Exanpl e Propionyl chloride/ (111) 497 2.31 ',~ H3C
Simiply pAéaredwere the following:

R
N RAL
/o NH O
/
S
O// X

NH,
—
N
RZD
Ex. R'NH- R¥. RX. Starting | Electrophile/ Isolation | LCMS | LCMS
No. Material | Source Method MH* R:
(a) - (b) {min)
_-CH, (0]
425 o H- /U\ Example |Methyl (I 499 | 2.48
@\ (l) 421 chloroformate/
TH CH, Aldrich
426 | 9" H 9 E i
- xample |Acetyl chloride/ a 483 2.27
/“\ 421 Aldrich
H,C
NH
l
427 | o7 H- O lExample |Met
HSC\ // xample ethane V) 519 2.43
@\ / /S\ 421 sulphony! chloride/
ITH 0] Aldrich
__CH, CH, O
428 H- /k/“\ Example |3-methylbutanoyl (1) 525 2.61
@\ RC 421 chloride/ Aldrich
NH
l
_CH, o)
429 H- Example |Cyclopropane (1 509 2.42
421 carbonyl chioride/
TH Aldrich
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NH 441 o~lcH3 H
pyrrolidi necar bonyl
w0/Re04/10399t er medi
chloride / Aldrich NH 443 HN Me- Exa
2-furancar bonyl

Exanpl e 1-
NH chl ori de/ Lancaster
2-furancar bonyl

(111) 538 2.44 421

npl e

442 . 1CH3
(1) 549 2. 65PCHER20841005494

(1) 544 2.69 0 470 chloride / Aldrich
N 444 HN Me- Exanpl e Cycl opropane (1) 518 2.63 0 470

carbonyl chloride / Aldrich 445 011CH3 Lnt er medi
43T eP¥ oparje (1) 528 2. 5|, . ANH|afen@fbomar Bonyil) 535 | 2.5
chli grcide / |0 Al{d 446 2&/&- r%%)g_az (qrche
2-f ncar Qonyl 1) s61 #%66 493"C F\orl deg / Aldrich O
/ %Me- Ly |[Exanpl e Cycl opropane (1) 535 2.58| 423
(04 bon\)l chl ar e /| 0O NHAdrilch 448 M0 Fxatmte
7 o) ot ot “rerO—1IvEe U LA™ I}JI <
Examfe 42@etothB-or of or métle/ | NI§O | 2.55
2% HGsoxazolysismahl or i de| (b)
ified orig‘{,lromat ogr aphy|on an
ol _ us wor kup of the crude
reaction mixtur without L furthaMayiidope: ~~ek 0 or
—cH, —o Gt poTr T T T oat OTT. OJ
432 o H- @\ o Example |Benzene (V) 581 2.9
Vi .
@\ O//S\ 421 sulphonyl chloride/
TH Aldrich
~CH, CH,
433 0 H- | M= Example |3,5-dimethyl-4- (V) 600 2.88
@\ \~ //i 421 isoxazolesulfony!
/
TH HC / chloride/ Avocado
/CH3 Q .
434 H- . >—N Example |2-(acetylamino)-4- (V) 659 2.69
Kef
%\j\//o 421 methyl-1,3-
S
NH nd IO thiazole-5-sulfonyl
| chloride/ Aidrich
[o]
435 o H- H,c/\/\//s/’\ Example |1-butanesulphonyl (V) 561 2.75
@\ ¢ 421 chioride/ Aldrich
TH
o =) Example |1-methylimidazol vy | 585 | 2.35
436 H- HJC-—N\)\ P xample |1-methylimidazole (V) .
I |21 4-sulphonyl
NH chloride/
! Maybridge
CH,
437 4 H- f Example |Isoxazole -5- (m 536 | 2.37
S 421 carbonyl chioride/
TH \N/ Lancaster
/CHa O
438 H- Example |2-furancarbonyl (i) 535 2.42
74 ] 421 chloride /
TH o] Maybridge
~CH, Q .
439 H- e Example |lsobutyryl chloride/ am 511 2.42
’ 421 Aldrich
CH,
TH
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WO 2004/ 103998 PCT/ EP2004/ 005494 (I111) Purified using
an SPE cartridge (am nopropyl solid phase) foll owed by

W@ hooafreoesyr aphy using a silica SPE col um. (| VCT/EP2004/005494
Purified using an SPE cartridge (am nopropyl solid
phase) followed by trituration. (V) Aqueous wor kup of
the crude reaction followed by trituration of the
crude product. 5 (M) Aqueous wor kup of the crude

4deackidn foll gwed by hddifg Prd%loh}l'%rﬁonh@ i @y difoxgne 5 3
and _gyapor atli on;|HEt_i thgﬁght ldat compounds |sol at ed

by s nmet hod are hydrachl ori fE S ts. 10 Exampl e

449. 4- lf*Q 3{Di hydro-|

benzefuran4-—yllamng)-8-met hyl - 6-[ (1-nethyl -4-
44pi pefi di nyl St 1 flonyl |- 3- gBkanplei flecar boxami de () | 538 | 2.44
hy(EI hl ori gde 0O NHi8d O ByNiMhechbonft3 HCl [To a

m cont ai ni Exanplie 423 E@ "’éﬁ% =Tl na
triethylani pe (0.025n1) ijn N N ¥ Ctﬁ f or mani de

fded yir—Todide (P 0075nt)—FThemxture
'Vl?nd@\%utrog@ﬁml‘e@f Zi‘EIFPC%VPO'W'oom @ | 549 | 265
and | was jconceate bat eghlyide bNdishng down |under

ri fication by chronmt ography on silida
wi th di chl ar onet hane/ net hanol| (95: 5),

di pxane (0. 100m ter [&apor & ‘Prﬁﬁ’@ﬁ“"ﬁby bl owi rig

down under witrnggen the tlitl e conpound was|obt ai fed ag
alalln\AlQnJ;d (0 022a) L CL N\ Bt 1 99 min m.z 1481

" %%‘gﬁﬂht e @ﬁ?i ﬁ%%ﬁ“ﬁ% 55@“3%"8'” G TR'3 g | 269
) f

AV = = A ) A =Y T\t = T )

44{1 |\/|-F|l 5 ExaMg} (E%IO/ Example |[Cyclopropane 0] 518 2.63
11adet y1 [ 47 pf perl di nyl|)aul T Ogsbdnyrnibrie,

3- di hydr o- | { benzof ut an- 4- Aldrich
yl am mo) - 8- pret hyl - 3- gui nal i nec r oxam de hydrochl{ori de

186 Wor,2004 103998 PCT/ ER2004/ 0054940 H3CN
445 0 Me- K}/ Intermedi |Cyclopropane N 523 2.57
4 ate 54 carbonyl chloride /
TH Aldrich
446 ° Me- @\’( Example |(2-furancarbonyl ] 561 2.66
i 423 chloride / Aldrich
_ANH
447 ° Me- %]/ Example |Cyclopropane )] 535 2.58
3 423 carbonyl! chloride /
_ANH Aldrich
o)
448 ° Me- )J\ Example |Methyl (V1) 525 2.57
HCI ? 423 chloroformate/
_NH CH, Aldrich

(a) Salt forms: HCI = hydrochloride

(b) Isolation Method:

(1) Purified by chromatography on an SPE column.

(1) Aqueous workup of the crude reaction mixture without further purification.
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10

15

20

25

/" ONHO NH2 N CH3 HCI To a m xture contai ni ng

Exanpl e 423 (0.0509) in pyridine (2m) was added
wa@e®iile3o9anhydride (0.011 m). The m xture wasPGI/EP2084005494

under nitrogen for 18h at room tenperature,

partitioned between chloroform (100nm) and 10% sodi um

carbonate solution 5 (100m ), the | ayers separated by

drophobic frit and the organic |ayer treated with 4M

i//)drpé’ﬁfé@ﬂ chiieg i e PRE1 cartidigex damincpraroOrsolid phase) followed by

chro%ﬁé%ﬁ?é C?)lgg]n Xsml:é)‘gp Slpwn under  nitrogen the title

ound was obtal ned as a pale yellow solid (0.021

(d;\f) yrified/msirg ap, SPE ﬁﬁirfl\f ldgtﬁ (zn‘lB@@ranI-Blﬂ]hdmaSe)rfoll@/véWby trituration.

OPRSESE 656p A4 S 8 R o R

(DoAarersspwonipeefi tahe prdeebaumnhmﬂoww 3t addition $6udilae HCI in

corll 48 ey S FHD) e s

hydrﬂﬁlﬁ|0m®®aﬂﬁanpl e Acetyl (V) 469 2.14 ~ ~\"
422 chloride/ H Aldrich 187 WD 2004/ 103998

PCT/ EP2004/ 005494 . 1CH3

Example 449. 4-(2 3-Dihydro-1-benzofuran-4-ylamino)-8-methyl-6-[(1-methyl-4-

piperidinylsulfonyl]-3-guinolinecarboxamide hydrochloride

0O

HsC\N
0 NH O
4
//S
¢}

N NH,
=
N

HC
&, HC

To a mixture containing Example 423 (0.050g) and triethylamine (0.025ml) in N,N-
dimethylformamide (2ml) was added methyl iodide (0.0075ml). The mixture was stirred
under nitrogen for 18h at room temperature and was concentrated by blowing down under
nitrogen. Purification by chromatography on silica gel, eluting with
dichloromethane/methanol (95:5), gave a white solid which was dissolved in dioxane
(10ml) and treated with 4M hydrogen chloride in 1,4 dioxane (0.100ml). After evaporation
by blowing down under nitrogen the title compound was obtained as a yellow solid
(0.028g).

LC/MS R; 1.99 min, m/z 481 [MH']

Example 450. 6-[(1-Acetyl-4-piperidinyl)sulfonyll-4-(2,3-dihydro-1-benzofuran-4-

ylamino)-8-methyl-3-quinolinecarboxamide hydrochloride
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10

453 O Me- H3C~ ~~s Exanple Acetic (1) 475 2.15 HC F
i Il C-\\0O 477 anhydride/ Aldrich NH 1 QH3 HH 454

wWOR4HBZIES | S, " Exanpl e Methane- (1V) 511 2. 2BCT/ER1004005494
i O "O O \O 477 sul phonyl NH chloride/ | Aldrich
~CH3 455 o Me- 'O~ Exanple Methyl (1V) 491 2.29 HC F

i H3C O S""0O 477 chloroformate NH/ Aldrich HH 456
Me- ' O~-Exanple Methyl (VI) 485 2.36 H3C o O 30 422
chl oroformate NH / Al drich X Me- H3C Exanpl e
Met hane- (VI) 505 2.31 O S\ O 422 sul phonyl NH
chloride/ Al drichl 5 N Ms Exanpl e Acetic (111)
468 2.00 Me Na 567 alhydyide s Aldrich 0.110

(a) Salt forms: HC h S(})chl ori fde. |[c) Isolation

Met hod: (1) As for Exanpl ¢ 4505 ass Directed
HPLC (Method A) (111) Pur(%fiy/slica SPE el uting
with ethyl acetate/ nethanol | W Mass Directed

preparative HPLC (Method C). HCl

To a mixture containing Example 423 (0.050g) in pyridine (2ml) was added acetic

anhydride (0.011ml).

The mixture was stirred under nitrogen for 18h at room

temperature, partitioned between chloroform (100ml) and 10% sodium carbonate solution

(100ml), the layers separated by hydrophobic frit and the organic layer treated with 4M
hydrogen chloride in 1,4-dioxane (0.100ml). After evaporation by blowing down under
nitrogen the title compound was obtained as a pale yellow solid (0.021g).
LC/MS R; 2.32 min, m/z 509 [MH"]
Similarly prepared were the following:
R\
5 NH 0
R\S//
o// ~ NH,
=
N
RZO
Ex. Starting |Electro Isolation | LCMS |LCMS
No R'NH- R%. R*SO,- Material |phile/ Method | MH* Re
(a) Source (b) (min)
451 o~ Me- j\ Example |Acetic ) 515 | 2.31
F .
Kj\ H,C f\O\ 476 anhydride/
NH s Aldrich
' O/ \O
452 ° Me- HSC\[rH\/\//S( Example |Acetyl V) 469 | 2.14
HCI 5 0 0 422 chloride/
TH Aldrich
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W 200gi1039% he hydrochl oride salt.

(V) Aqueous work-up followed by addition of 4M HCI
1, 4-di oxane to a chloroform solution of the free base

SPE col utm. Exanpl e 473:
4-{f 3- (Met hyl oxy) phenyl | am no}-6-({2-f(2-
nmet hyl propanoyl ) am nol et hyl } sul f onyl ) - 3- gui nol i necar bo

in

10 (V1) Am nopCDPR1004/005494

xam deH 188 WD 2004/ 103998 PCT/ EP2004/ 005494 'CH 3
453 | CH3 brTB N| Ge& |N CQDr > | %le Bic A sql utgon |ofizs | 215
ol | EX e 364 (0./052g) in gMsole, (1 n)‘ Mas treat ed
W t sol ution of 95% trlfIJoroac |¥: acid in water
(5mM Y ~The| m xtjure was stirred for 3HER rogm
Lpnpprc?‘illlr:\ 5 _and was then cophcentrated in vacuo. The
454 5 Me it mat, e,dﬂ\/t\h _et [EydmpRC Gliedage- and gthe | 511 | 2.23
HCl Fol i d Sgol | géb@d 4y fi |stufpﬁ’Jn on, washed
acetlate and ether pnd dyi I Zo give a
d (0.031g). The soid wa¥ Biteh el vt
ml) dnd the _suspension t pAied wilth
455 oyl et hy Wéﬂ Bdari)e inadtlyowed | by qv) 491 | 2.29
HCl chl oi’l del (0. aF59l 47 Al dri &bkl t he
50l ut{i on stirred at|room 1 %ng%r at ure under
h fol 2h. The sol utj on wag ¥Mfuted with
— mlL u”d nnnl edtolan 18l ngppnp\.L SPE
456 | ¢ e. | Meut i, \\ﬁt Eha\ﬁ&dmp@a Metten gum| af (var 485 | 2.36
e i op of %ol nt. ohe geum V\Ia:ch@,léfo}nﬁejté“d by
chr pmat ogr gaphy {on silica gel el uting Wnch a|gradi ent
of [0%to 6%m=thano| in chl oroform (\o givelthe title
4 coppougd a yettTowgsorid \u U.FIP EEAVBTR—2-22
57 | i My 4 j\_/le[ i M\ gg e |Methane- (Vi) 505 | 2.31
6- ~¢1H | ni dazob? deoyl carb:onytz) 4- pulp@nyldi nyl | sul f ony
| }-@r nethy| -4-9f3- . ~ |chloride/ .
(rrei hyl oxy)) phenyl I am no} - 3- guj nol i n%?uﬁghboxafn de
O-TCH3 O :
531 | N Me- Example |Acetic (i 468 2.00
~ O\ 567 |anhydride/
TH ,/ / Aldrich
(a) Salt forms: HCI = hydrochloride.
(c) Isolation Method:
)] As for Example 450
(m Mass Directed HPLC (Method A)
(11ry  Purified by silica SPE eluting with ethyl acetate/ methanol
(IV)  Mass Directed preparative HPLC (Method C).
(V)  Aqueous work-up followed by addition of 4M HCI in 1,4-dioxane to a chloroform

solution of the free base to give the hydrochloride salt.

(V1)

Aminopropyl SPE column.

Example 473: 4-{[3-(Methyloxy)phenyllamino}-8-({2-[(2-

methylpropanoylaminolethyl}sulfonyl)-3-quinolinecarboxamide
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nI N/O\ N\HO HI O-1 \'\ NHZ N 20 CH3 189 WO
2004/ 103998 PCT/ EP2004/ 005494 To a sol ution

w@omtadIwsng I ntermediate 54 (0.041g) in PCT/EP2004/005494
N, N-di et hyl formami de (3nml) were added
i m dazol e-4-carboxylic acid (0.012g, Aldrich),
(1H1, 2, 3-benzotriazol -1-yloxy) (tri-1-
pyrrolidinyl)phosphoni um hexaf| uor ophosphat e ( PyBop)
(0.053g) and N, N- dii sopropyl et hyHam ne (0.03nm ). The
solution was stirred under nityYogen at room5

tenperature for 1X8h and was tiln concentrated in

vacuo. The residual ggm was ied wusing an

am nopropyl SR[ETCa i tge el g.wi th nmet hanol

fol |l oned by chromat grg&ylcon | (SPE
cartridge), eluting with>g’ gr 0%to 8%

met hanol in chl oroform 6’0 i tIN#l,conpound as
a yellow solid (0.031g). LU 2.32 mn, mz 549
[MH#] 10 Simlarly prepared re'mhe followng: M O
N NNNHO SNH2 Ol NM Exanple Starting Am ne
Reagent/ LCMS LCMS Nunber Rx- Material Source M+ Rt

A sdii¥ion) of @ingt® 362 (F989P) iR hicbiZ (Tl Qo RSkl with drddiltion of 95%
573 2.15 \ oo

trifluoroacetic acid in water (5ml). The mixture was stirred for 3h at room temperature

and was then concentrated in vacuo. The residue was trituated with ethyl acetate, and
the resulting solid was collected by filtration, washed with ethyl acetate and ether and
dried to give a yellow solid (0.031g). The solid was treated with dioxane (2ml) and the
suspension treated with N,N-diisopropylethylamine (0.04ml) followed by isobutyryl
chloride (0.015ml, Aldrich) and the resulting solution stirred at room temperature under
nitrogen for 2h. The solution was diluted with methanol (5ml) and applied to an
aminopropyl SPE cartridge. Elution with methanol gave a gum after evaporation of
solvent. The gum was purified by chromatography on silica gel eluting with a gradient of
0% to 6% methanol in chloroform to give the title compound as a yellow solid (0.017g).
LC/MS Ry 2.22 min, m/z 471 [MH"]

Example 458. 6-{[1-(1H-Imidazol-4-ylcarbonyl)-4-piperidinyl]suifonyi}-8-methyi-4-{[3-

(methyloxy)phenyllamino}-3-guinolinecarboxamide

O/CHS
(o]
N
QVLN W
N 7
& X NH,
~
N
CH,
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460 Exanpl e 474 Cycl opropyl met hanoic 547 2.12 acid!
Aldrich 0 15 Exanple 461.
W@ 2(02/,1®98% hydr o- | - benzof ur an- 4-yl am no) - 8- net hpdF/BP{0p4/005494

(et hyl sul fonyl ) - 4-
pi peri dinyl | sul fonyl }-3-gui nol i necar boxam de
hydrochl ori de 190 WD 2004/ 103998 PCT/ EP2004/ 005494 O
OONHSI \ CONHZ OOJs, NN.HCGO | CH3 CH3 To a

To ansottitipnecantainiag ntegmediatepide (4@ g) i owg)methqurmamida(éamd) were

- [S . h |
addéf)ﬁ@léﬁ)z\g%ﬁ g&\?\%&%@&gﬂ&&ﬁiﬁ%&&l&k (ggleﬁ %gtﬁlggqq- -yloxy)(tri-1-
pyrmﬁdhmh)mmpbmrdumr e, hexaflydroprasphatoet vi@gBopit hydO obSgy at and  N,N-

k8B SRS 0 TSR S R o

5 temperaturg, f4>r d8lorad evaaridert cameetatad tirh vaduoh yihreogsidualhduon iwae purified

usm% On émAhog)rc\gl)é/g c{%ﬂﬁ@@éﬂg@tigf\ggﬁ? énetf? P%Iila&?(? gy %l%%a‘tf\'i%%lraephy on

snllca@lK/SPEtcaﬁrlagem eluting avith 4bgriaiiein] of A% tesdhpiethaHal in €hldroform, to

. - | sul fonyl}-4-f(3-

glveth% tL@lC% ?gu{fﬁ@%grﬁwﬁ@%ﬁ %@%1 g car boxani de

LC/Mﬁ/BrZ)thDmlm.éMQE[MHI] O HN\ O-CH 3 \ ( \ JJ4TLIOF 4H2
ON 15 HC  Tributyl phosphine (0.05m) was added to

10 a stirred mxture of Exanple 360 (0.0529),
Similasty prepacpyweretthafalibwing: 028g) and
di -tert-butyl azodi car boxyl at e (0.06g) in
tetrahydrofuran (1.5ntl) under nitrogen, and
stirring was conti nued a for 3h. The sol vent was
N NH,
7
N
Me
Example Starting Amine Reagent/ LCMS LCMS
Number R Material Source MH* R¢ (min)
(@)
459 ®/ﬁ\ Example 474 |2-furoic acid/ Aldrich 573 215
\ e}
460 Aﬂ/ Example 474 |Cyclopropylmethanoic 547 212
acid/ Aldrich
(o]
15

Example 461. 4-(2,3-Dihydro-1-benzofuran-4-ylamino)-8-methyl-6-{[1-(methylsulfonyl)-4-
piperidinyl]sulfonyi}-3-quinolinecarboxamide hydrochloride
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concentrated and the residue purified by mass directed
preparative HPLC (Method C) to 20 give the title
w@oovpoesB as a yellow solid (0.09g). 191 WO PCT/EP2004/005494
2004/ 103998 PCT/ EP2004/ 005494 LC/ Ms Rt 3.4min, nilz
504 [ ] Exanpl e 463:
6-f (4- Et hoxyphenvl ) sul fonyl | - 4-f ( 3- met hoxyphenyl ) am no
| gui nol i ne-3- 5 carboxam de hydrochloride 0 HN \ Owe
11 S CONH2 CH3/---O N .HCI A Sthrred mixture of
Exanpl e 360 (0.05g), iodoethan& (0.35nl) and potassium
carbonate (0.029) in aceto e (1.5m) was heated
under reflux tenperature for\lb{ The sol vent 10 was
evaporated to dryness. The resul inung solid was
partitioned between dichi ¥15nl ) and
wat er (30ml). The extract s e €d (Na2sSO4) and
concentr at ed. Tchg\ esidual (d yas purified by mass
di rected HPLC (I\7E5tho to gf veN'he tikifle conpound
as a pale yellowgglid (0.033g). LM R 2.87 min,
mz 478 [MH] 15 The foll owi ng exanpl es were
simlarly prepared: H3C0O Rx OLNHO OQ/ I NH2 N

: a et | &t | L
To gk SR e 428 TR0l entaPibhags aodee
metiROTs HFRO Y LI00HAD @.0q%)). Shhe crixture was stirred under nitrogen for 18h at
room temperature, partitioned between ethyl acetate (100ml) and 10% sodium

bicarbonate solution (100ml), separated and dried. The solid obtained was dissolved in
1,4-dioxane and treated with 4M hydrogen chloride in 1,4-dioxane (0.100ml). After
evaporation the title compound was obtained as a pale yellow solid (0.021g).

LC/MS R; 2.5 min, m/z 545 [MH']

Example 462;: 6-{[4-(Cyclopropylmethoxy)phenvllsulfonyl}-4-[(3-
methoxyphenyl)aminolquinoline-3-carboxamide hydrochioride

O
HCI

Tributyl phosphine (0.05ml) was added to a stirred mixture of Example 360 (0.052g),
cyclopropylmethanol (0.028g) and di-tert-butylazodicarboxylate (0.06g) in tetrahydrofuran
(1.5ml) at 20° under nitrogen, and stirring was continued at 20° for 3h. The solvent was
concentrated and the residue purified by mass directed preparative HPLC (Method C) to
give the title compound as a yellow solid (0.09g).
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464 Exanpl e 360 1-iodopropane/ 492 3.07 HCI H3 ¢/, 0
Al drich 465 H3C(0"- Exanple 360 2-iodopropane/ 492
wW@2@d/1039% CH3 Al drich 466 Exanple 360 IodocycP@pEmoa4/005494
518 3.24 HCI net Aldrich ~o (a) Salt form HC =
hydr ochl ori de. Exanpl e 467:
4-{f3-(3-Furyl) phenyl | am no} - 6- f (4- met hoxyphenyl ) sul fo
nyl I gui noli ne-3- 5 carboxami de hydrochloride 0 H 1 3
LC/MS RN3@minHa/M 304.[ME'T N A stirred mixture of Exanple
254 (0.051g), 3-furanboronic acid (0.017g, Al drich),
tetraki s(tri phenyl phosphi ne) pall adi um(0) (0.05g) and
2M sodi um car bonat e sol ution (1 m) in

carbc)aamh]d@at/drosmbmﬂe on and ext ract ed i nt o di chI or omet hane

(2xI5mM ). The extracts were dried (Na2SO4) and
concentrated. The residue was purified by mass
directed HPLC (Method C) to give t#e }itle conpound as
a yellow solid (0.026g). LU M R i n, mlz 500
[MH] 15 Similarly preparfed wer'®NTh& f oPMewi ng: 193 WO
2004/ 103998 PCT/ EP20I ocrou R< NH O O OR3~ 1| \ \

NH2 N CONH,

HCI

A stirred mixture of Example 360 (0.05g), iodoethane (0.35ml) and potassium carbonate
(0.02g) in acetonitrile (1.5ml) was heated under reflux temperature for 1h. The solvent
was evaporated to dryness. The resulting solid was partitioned between dichloromethane
(2x15ml ) and water (30ml). The exiracts were dried (Na,SO,) and concentrated. The
residual solid was purified by mass directed HPLC (Method C) to give the title compound

as a pale yellow solid (0.033g).
LC/MS R; 2.87 min, m/z 478 [MH"]

The following examples were similarly prepared:

HSC\O

RX

|

(0]

l l NH 0O
S//o
o// = NH,
N\
N HCI

Example Starting Alkylating LCMS LCMS
Number R*O- Material Agent/ MH* R (min)
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Ex. RINH R3SO2- Starting Boronic Acid/ LCV5S LCMS No.

Material Source MH+ Rt (min) CH 468 o a~z bExanple
w@sd41a3998et hyl oxy) phenyl] 540 3.18 (a) | -C, POI/BP1004/005494

acid/ Aldrich 469 CH \ b\ os~o Exanple 366

3-furanboronic acid/ 500 3.02 (b) Aldrich (a)

Exanpl e 468 was isolated as the free base by

trituration with ether. (b) Exanple 469 was isol ated

as the {gee|base by |chromat dgparby on silica gel,

el ut i ng 5 Wlth ethyl acetate. Exanple 475.

6- { [ B=(Drrrethytam TIL’)7L 3 U/\ur".Gp’y"I +suHFeryt—d={14— uo
ro- 31 (4t hyl oxy) Qheﬁrﬁmplamo hieYar@penst hy|493- g 3.07
ui nol i nieciar hydr ochllqgricie CH3 F H3 IC NH O

H3C/ N v | NH2 OOI N 10 ¢H3 HO . A sol utipn of
| nt ermedi-ateq 83 JAg)y T N NFdir et hytfor ' )
was {reXPed|wit H'%i‘ﬁ @rip @)607%@90"5’%‘6‘( he “Pesul t PAY

sol uti orClwag stéthred at rooﬂm\ldr@hper atjure overni ght.
The reactil)n was quenched H)y the addjition on 1M
sodi um syl phi sol gt | o extractled, i,nto
di ch or%%rret mgt‘?—g Thegéxé'gﬂ%i(}éo lado)c¥0%5enta I aygrs Wt:eslr2 ‘é
driegd us¥nglas 194 W) 2004/1@’3@'@’8’“ PCTJ EP2004) 005494
hydr pphobi c frlt ang evaporat ed in vacuo, and the
e dpaaq Ryed in N di met hyl formam de (2m)
(@ S%Ld(qﬁ:tg ﬂkm\ﬁ 8%7 azabenzotriazole-1-yl)-N, N, N, N -
tetramet hyl uroni um hexaf | uorophosphate (0.016g). After

5 m n, d| net hyI am ne hydr ochI or| de (0.065g) and
AT: ] & . Nswfonyllguinoline-3-

carb HQK{/drBEWHede (2rr1) wer e added The resul ting
sorutronm was teft standing at room tenperature
over ni ght. Chromat ogr aphi c purification by SCX (IST
| soluteTM 10g), el uting V\/I\t h nmet hanol and 2M
amoni a/ net hanol gave a w oil. Further
purification by mass-

H,N
HC

2 N

A stirred mixture of Example 254 (0.051g), 3-furanboronic acid (0.017g, Aldrich),
tetrakis(triphenylphosphine) palladium(0) (0.05g) and 2M sodium carbonate solution (1ml)
in dimethoxyethane (2ml) was heated at 100°C for 1h. The mixture was cooled and
poured into 2M sodium carbonate solution and extracted into dichloromethane (2x15ml).
The extracts were dried (Na,SO,) and concentrated. The residue was purified by mass
directed HPLC (Method C) to give the title compound as a yellow solid (0.0269).

LC/MS R;2.93min, m/z 500 [MH"]

Similarly prepared were the following:
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directed HPLC (Method C) gave the title conmpound as a
yellow solid (0.009g). LOMS Rt 2.34 min, mz 489
WO k103920 Exanpl e 540. PCT/EP2004/005494
4- 4(5- Chl or o- 3- pyri di nyl ) am nol - 8- net hyl - 6- (et hyl sul f
onyl ) - 3- gui nol i necar boxanm de hydrochloride CI N O NH
0 H3C'"S1 O)?--N- NH2 HCI CH3 15 To a solution of
Intermedi ate 33 (0.050g) in N, N-di met hyl f or mam de was
added 5-chloro- 3-pyridi narlne (0.032g; Specs) and
pyri di ne hydrochl ogi dey (0. 0295 anfl the m xture
heated at 90C for I8k T lwas bl own of f under
a stream of nitrageh a ' e r esiHdue was
triturated with acetoni b and the resul tant
precipitate collected by Th{Fation to give the title
conpound as a brown solid. 20 LOMS Rt 2.25mn mz 391
[I\/H+] Simlarly prepared were the follow ng: 195 WO
04/-103998 PCT/ EP2004/ 005494 R1. 0 HNC O 11 R\ \
EAH2 R'NB N | CHB RES0: RINH- SRE6@2-| St Bpfone@hci&ni Ne LCMS | LCMS
Nd.sjol ation LCVS LCMS No| Mgkl al Reagentd Met hoghyMt+ g,
Rt/ (a) Soufce (b) (mn) 539 A'l MeS02- | nterpedi ate in)
E l?m UoT O Ts- ()—37522 (min
468 O % |Example 366 {[4-(methyloxy)phenyl] 540 3.18

~
(a) \© . boronic acid/ Aldrich
CH,
469 |J

[0
i > |Example 366 |3-furanboronic acid/ 500 3.02
o
(b) \© (jQ/ Aldrich
]
O

(a) Example 468 was isolated as the free base by trituration with ether.

(b) Example 469 was isolated as the free base by chromatography on silica gel, eluting
with ethyl acetate.

Example 475. 6-{[3-(Dimethylamino)-3-oxopropyllsulfonyl}-4-{[4-fluoro-3-

(methyloxy)phenyllamino}-8-methyl-3-quinolinecarboxamide hydrochloride

Ch, He!

A solution of Intermediate 53 (0.04g) in N,N-dimethylformamide (3ml) was treated with
oxone (0.22g) and the resulting solution was stirred at room temperature overnight. The
reaction was quenched by the addition on 1M sodium sulphite solution (1ml) and

extracted into dichloromethane. The combined organic layers were dried using a

194



10

15

20

33 pyridinamne/ F Synchem OHG 541 N~ Me MeS02-

Internmedi ate 6-Methyl-3- (1V) 371 1.79 HC | 33
wW@oosdoesni ne/ H AsynChem 543 MeS02- | nt er medP@I/BP2004/005494

4- Amino-2- (l1) 412 2.25 HC 0 33 benzofuran H

1(3H)-one/ O EP0529636A1 601 Me N~ Me MeSO2-

Internmediate 2,6-dinmethyl-3- (I11) 385 1.76 33

pyridyl am ne/ H Lancaster (a) Salt form HC =
hydribgtehod firitr aoid &/apbhatéds ah atacan ami Hbel:pr(aul)lctTw'as udisgohved in N, N-

ni [ AP

dlme%n\{lﬁggng%ﬁfggl @H{_J c?‘é{{? tr%é?e% b\)éut ﬁéd‘zna‘&'%?c;{ﬁ%oﬁ‘é‘-1-yl)-N,N,N,N~
tetraMurqmumshqxeﬂuﬁmopfmtpaatesCIO:O|1 ﬁg)ac et Aftert r5 | emmimndiinbiaylamine

voBioE, ' GOeRbT) Mo PRl bR

dime(cmm‘ohwméiya (Bol)l wevedaduledc hTlenetsoliing sielution veds! lettastarglidg at room

el e i TR BB e A BB BBk eabiaTofoaypelutng

with MameMZMmmmohlbm&Ethml a@@ymﬁ@l}#&ﬂ&‘aﬁanﬁcatlon by mass-

dredisd HELG A0 X e S B Sribaing 2 Aelo sa1 Q:9%8-4. y 1

LC/MBRMI4 Brin n‘m‘zM}SQ{ﬂHg] ui noI i nyl | suI fonyl } propanoate 0
H3C 11 I Ooll \~1 ~NHZ \ 5 CH3 To a solution of
Intermedi ate 57 (0.82g) in N, N-di nethylformamn de
(25m ) was added

Example 540. 4-[(5-Chloro-3-pyridinyDamino]-8-methyl-6-(methylsulfonyl}-3-

quinolinecarboxamide hydrochloride

Cl

NH O

X NH,
=
N HC

CH,
To a solution of Intermediate 33 (0.050g) in N, N-dimethylformamide was added 5-chloro-
3-pyridinamine (0.032g; Specs) and pyridine hydrochloride (0.029g) and the mixture
heated at 90°C for 16h. The solvent was blown off under a stream of nitrogen at 45°C.
The residue was triturated with acetonitrile and the resultant precipitate collected by
filtration to give the title compound as a brown solid.
LC/MS R; 2.25min m/z 391 [MH"]

Similarly prepared were the following:
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oxone (4.59).

di chl oronet hane (2 x 25nm).
conbi ned, washed with water,
frit,

chr omat ography on silica gel,
acet ate: cycl ohexane gradi ent ,/Rb give the title

conpound as a yell ow solid (HN12g)Q

mz 484 [ MH+].

3-f (3- (Am nocar bgayky
| am no} - 8- et hyl -

15

hydrochl oride CH3 F |

6-Qu

of

The

The m xture was stirred at
tenperature for 2h before quenching with

room

agueous
w@owite9stil phite solution and extracti ng w th PCT/EP2004/005494

organi c | ayers were
dri ed using a hydrophobic
10 concentrated in vacuo and purified by

eluting with an ethyl

Nfnet hyl oxy) phenyl
: nyf | propanoi ¢ aci d
11 HOr,~~S NHZ OO

LOMS Rt 2.61 mn

N.HC CH3 To a solutio nternediate 53 (0.8g) in

N, N- di net hyl f or mam de (1 ma) was added oxone (4.69).

The m xture was stirred at roomtenperature for 48h

bef ore quenching with 197 WO 2004/ 103998

PCT/ EP2004/ 005494 —tHA—SeH 6_.':}; e—s- oot
Ex. arld extr'Ret i ng We*sh,-d| stattog onef Avaine (3 x| BSkilgn | FEMS | LCMS
No, aqueous |ayers were coOfRieffd anReagéndl i ed| tvetida Comi's Rt
(@) ca[Lrl dlge; el y_tl ng with watJe_r agll‘g'rcerlret hapol ) The (min)

FrEthanel {+aetrons—were conbrned_and_ concent rated T )
539 vacuo. Fhexy esi dMeSOwaiteaprsiaiees-tloerad SPE clbtr|dQe |

([|sol utg, am nopropyl |8®lid phpsgjinangdett | ng wit h

met hawrol ardd PM ammpni a/ met haggkhenfOtapor ati on| of the

net hd?l]OI [ ammuonj fraction ga)'le an or angd Ci ! _ =t hnr
541 puUri fi cathapMyy| mess- dineecddedt pe-spay-ati ve HPOC ( 8t hold!-79
uca O] gavel|thel title comggund as|gnygddiw il (0.D03g).

LY 723mn mz 462 [ MHH] ﬁlc%nl1 arly prepared

were Hhe followng: 10 RL ODAﬁ
543 MeSO;- | Intermediate | 4-Aminoc-2- (I 412 2.25
HCI \N o 33 benzofuran-

H 1(3H)-one/
° EP0529636A1
601 Me Ny _-Me | Mesop- | Intermediate | 2,6-dimethyl-3- | () | 385 | 1.76
~ U 33 pyridylamine/
” Lancaster

(a) Salt form: HCI = hydrochoride
(b) Isolation method:

() Trituration with acetonitrile followed by elution through an aminopropyl SPE cartridge

with methanol.
(Iy Reaction was performed at 80°C in acetonitrile and the product isolated by filtration of

the reaction mixture.
(1) Mass Directed preparative HPLC (Method A) followed by chromatography on silica

gel eluting with 3% methanol in dichloromethane.

(IV) Trituration with acetonitrile followed by isolation of the product by filtration.
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11/HOS > NH2 O N CH3 Exanple RINH Starting LCMS
LCMS Nunber Material MH+ Rt (a) (min) 549
WO niognomes ate 59 432 2.38 HCI HN I F N 550 | PCT/EP2004/005494

Internmediate 60 415 1.92 HC H (a) Salt forns: HC =

hydrochl ori de 15 Exanpl e 482.

4-{[ 4- Fl uor o- 3- (et hyl oxy) phenyl | am no}- 8- net hyl -6-{[ 3

- (4- nmor phol i nyl) - 3-

oxopropyl I sul fonyl } - 3- gui nol i necar boxam de

hydrochl ori de 198 WD 2004/ 103998 PCT/ EP2004/ 005494

CH3 F I Oill NHO ON\N / ' NH, OO0l NHA CH3
A 8 ArHonyiddq(2(BdibBEg)1 -henzofuran-4- i

metﬂgl éﬁg}%%ﬁﬁ%\ég Ifogqy!g&%bgrﬁ Q)a(t§ Im) was added O (7-

=, N, N, N tetrarrethyl uroni um
hexaf | uor ophosphate (0.029g). After 5 mn, norpholine

and

6m ) were added. The
At room t enperature

J to an SCX cartridge
i t " metthanol and 2M

(0.007mL, available fromA drif
N, N-di i sopropyl et hyl am ne 5 (G
resulting solution was stir
overni ght, andeca
(I ST (solute TM

amoni a/ met hanol ¢
further purified by[[mass

CH,

To a solution of Intermediate 57 (0.82g) in N, N-dimethylformamide (25ml) was added

oxone (4.5g). The mixture was stirred at room temperature for 2h before quenching with
aqueous sodium sulphite solution and extracting with dichloromethane (2 x 25ml). The
organic layers were combined, washed with water, dried using a hydrophobic frit,
concentrated in vacuo and purified by chromatography on silica gel, eluting with an ethyl
acetate: cyclohexane gradient, to give the title compound as a yellow solid (0.12g).
LC/MS R; 2.61min m/z 484 [MH].

Example 481. 3-[(3-(Aminocarbonyl)-4-{[4-fluoro-3-(methyloxy)phenyllamino}-8-methyl-

6-quinolinyl)sulfonyllpropanoic acid hydrochloride

_CH,

To a solution of Intermediate 53 (0.8g) in N,N-dimethylformamide (10ml) was added
oxone (4.6g). The mixture was stirred at room temperature for 48h before quenching with
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directed preparative HPLC (Method C) to give the title
conpound as a yellow solid (0.006g). 10 LC M5 Rt
WQ2®4039981 z 531 [MH]. Simlarly prepared wePEI/EPm®04/005494

following: OHNR- O 11 Rsi ONH2 N CH3 15 Exanple

R3S02- RINH Starting Am ne Isolation LCVS LCMS

Nunber Material reagent / Method VH' Rt (mn) (a)

Source (b) 483 0 Me Exanple tetrahydro-2H (11) 545
agquepug 3odikdl suphitersolléion ppd akrtrabtiagiwite dichtoramiethaing (8 x12548)4 The

aque%iugia%}efcoiﬁ@ﬁ%ﬁéﬁq e(criﬁalligq ggg'r\\/éa% 62%‘@@1’[”5 N/itﬁ WAE%T and

methRQYY. ERe 0etha@BH ABdtions Oere-GrhbiNe aadpbrcetinatedhy lvagdd. )The residue

was 8 8 eI o b g v
5  and PMpenragniakndthamoll evaperatior( ef) th&atdthdreml/amA@nia-fraction gave an

oran éf( g%gﬁ%{hl% Egﬁlg%@rt kg%g%ﬁ%]ct% él%%gf‘ati(/é HPLWeﬂP‘oJ Efgt;e?v% the

title compound as a yellow oil (0.003g).

LC/MS R; 2.23min m/z 462 [MH'].

Similarly prepared were the following:

10
R\
NH O
"o 1,0
\”/\/ AN NHZ
e} —
N
CH,
Example R'NH- Starting LCMS | LCMS
Number Material MH* Rt
(a) {min)
549 /@ Intermediate 59| 432 2.38
HCI HT F
550 = | Intermediate 60{ 415 1.92
HCl N X
l
(a) Salt forms: HCI = hydrochloride
15

Example 482. 4-{[4-Fluoro-3-(methyloxy)phenyllamino}-8-methyl-6-{[3-(4-morpholinyl)-3-

oxopropyllsulfonyl}-3-quinolinecarboxamide hydrochloride
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15

Exanpl e 551.

6-{f 3- (D net hyl am no) - 3- oxopropyl I t hi o}-4-f
w@ 3eofthiesophenyl ) am nol - 8- net hyl -

i ui nol i necarboxamde F H3 6NHO ~N S H3C ~ ~ 1 \ NHZ

ON CH3 To a solution of Internediate 59 (0.04g) in

N, N-di net hyl formam de (1 m) was added O (7- 10

azabenzotriazol e-1-yl)-N, N, N, N -t etramet hyl uroni um

hexaf | uor ophosphat e (0.038g). Affer 5 min,

di met hyl am ne hydrochl ori de (0. 026g) and

N, N- di i sopropyl et hyl ami ne (9.8671) were added. The

resulting solution was stirr roomtenperature

PCT/EP2004/005494

overni ght, and-"applied dide @ an, SCX cartridge
(1ST Isolute TM 5g), elutll ng with| nethanol followed
by 2M ammoni a a \ wf | € conmpound
as an orange oil (0.0389). Rt 2.39min nmlz 427
[MH]. Sinmilarly preparedvve f offowi ng: 200 WO

2004/ 103998 PCT/ EP2004/ 005494 | Rt R 26 HNC 0 R27/ N/
I \ NN-12 O N CH3 Exanple RZBR27N-  RNH- Starting
To aApiutien oERgemtié 4BCI(XBSOB‘£Q\)’EB1 NN\n-dtnmthWraarmxle (Smll)“was Addted O-(7-

azabga%pﬁ%@ gﬁég‘Nﬁﬁ\g-teNr %g%ﬁlumﬁ%}aﬁh rop |F1|'ate4(%?b299). After
5 min, morpholine (0.007ml, available from Aldrich) and N, N-diisopropylethylamine
(0.026ml) were added. The resulting solution was stirred at room temperature overnight,
and applied directly to an SCX cartridge (IST Isolute ™, 5g). Elution with methanol and
2M ammonia/methanol gave an orange residue, which was further purified by mass
directed preparative HPLC (Method C) to give the title compound as a yellow solid
(0.006g).

LC/MS R; 2.37min m/z 531 [MH'].

Similarly prepared were the following:

(l)l HN 0]
R Xy ONH,
© 7
N
CH,
Example R’SO,- R'NH- Starting Amine Isolation | LCMS | LCMS
Number Material reagent / Method MH* Rt (min)
(a) Source (b)
483 o™ Example |tetrahydro-2H- (I 545 2.22
HCI N\ﬂ/\i\\s”i \©\ 481  |pyran-4-amine /
Q/ o ﬁ/ Aldrich
a4 | o™ | Example |1-methy] (I 544 | 184
HCI ’ \Q O\\S/,O \©\ 481 piperazine /
b N Aldrich
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10

15

553 ZLI, F Internedi cyclopropyl (nmethyl) 453 2.56 N~

ate 59 amne/ Karl CH3 N Industries H 554 I|nternedi
woRphadddhe /| 469 2.36 ate 59 Aldrich H C- &N\NPEBBEP1604/005494

Internedi Pyrrolidine / Aldrich 453 2.49 N ate 59 ~ N

H 556 MB\N- N Internmedi D nethylamne / 410 2.03 N

ate 60 Aldrich M H 557 N~ N Internedi tetrahydro-2H

466 2.01 09 ~N ate 60 pyran-4-amine / H Aldrich 558

Me N Internedi ¢yclopropyl (methyl) 436 2.20 Nij ate 60
am me/ Karl H Inhdustries| 201 WD 2004/ 103998
PCT/ EP2004/ 005494 559 N Interpedi Mor pgol ine /| 452
2.03 O NI / N |ate 60 Aldrichf H 560 QN NI nt| erned

Tt

sy B ne /o\w Al dPieh 436,233 Nkl 60 |[H Examil o485, 175
H&-f @ Pn@; P rtmdel Dk w "t oryl @4 132 0o
ophenyl ) I'g-" et hyll - Ro9uPR8FFHdcarlboxani de
hydrochl ori de H:é | &NH 0 H, (irisgz
507 H’C\O P Eample |1-methyl an 514 1.98
HCI \ﬂ/\/\ ©\ _ 549  |piperazine /
N

H Aldrich

(a) Salt form HCI = hydrochloride
(b) Isolation Method: (Il) Mass Directed preparative HPLC (Method C).

Example 551. 6-{[3-(Dimethylamino)-3-oxopropyllthio}-4-[(3-fluorophenyl)aminol-8-
methyl-3-quinolinecarboxamide

‘THa NH (o]
N S
HSC/ \”/\/ AN NH,
o 7
N
CH,

To a solution of Intermediate 59 (0.04g) in N, N-dimethylformamide (1ml) was added O-(7-
azabenzotriazole-1-yl)-N,N, N’ N*-tetramethyluronium hexafluorophosphate (0.038g). After
5 min, dimethylamine hydrochloride (0.026g) and N, N-diisopropylethylamine (0.07mi)
were added. The resulting solution was stirred at room temperature overnight, and
applied directly to an SCX cartridge (IST Isolute ™, 5g), eluting with methanol followed by
2M ammonia in methanol to give the title compound as an orange oil (0.038g).

LC/MS R; 2.39min m/z 427 [MH"].

Similarly prepared were the following:
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O .HJd NO5CH3 To a solution of the Exanple 551

(0.038g) in N, Ndinethylformam de (2m) was added
WO@x@na03o08 22g). The mi xture was stirred at roOPCT/EP2004/005494

tenperature for 2h before quenching with aqueous

sodi um sul phite solution and extracting wth

di chl or onet hane. The organic 10 | ayers were conbi ned,

dried by filtration through a hydrophobic frit and

concentrated in_ vacuo. Purificati on/Bi/ mass directed

preparative HPRC (Method C) gave tifg tit®e conpound

asayellowsoINid(O.015%). 31 mn mz 459

[ MH+] . 15 SierA] aredme W ng: 0 O

NHRL O Rai O NH2 [{N R20 20: ?

PCT/ EP2004/ 0054940 Exanpl e

| solation LCMS LCMS Nunber

(mn) (a) (b) 486 Exanple Me-

.p04/ 0
Starting R20- RI NH
ridl Method M+ Rt
(I'1) 515 2.39 HCA

e
cH;

I
sl ~ 552 090 /NH 487 Exanple MEZ®F (11) 485 2.62 HC
?"s~ 553 0 /NH 488 Exanple Me- F (11) 501 2.38 HC "
Phxampie N8O FXaRLhE Witarting| Ahink réd8ent 2| 48ms | Loms
Number ‘ Material Source MH* Rt
(min)
d
552 N F Intermedi [tetrahydro-2H- 483 2.34
o ate 59 |pyran-4-amine /
Nid Aldrich
H
F
553 A\ Intermedi |cyclopropyl{methyl)| 453 2.56
l?l/ ate 59 |amine/ Karl
CH, N~ Industries
H
554 I Nl Intermedi [Morpholine / 469 | 2.36
o/ ate 59 |Aldrich
N
H
555 E Intermedi |Pyrrolidine / Aldrich| 453 2.49
N\ ate 59
N
H
Me N . .
556 \N/ X Intermedi |Dimethylamine / 410 2.03
M e/ 2~ | ate 60 JAldrich
H
H N .
557 N I = Intermedi tetrahydro-2H- 466 2.01
o = N~ ate 60 [pyran-4-amine /
H Aldrich
Me N .
558 | | X Intermedi |cyclopropyl(methyl)| 436 2.20
VN\ 2N\~ | ate60 |amine/Karl
H Industries

201



HO Os\ 555 / Ol /NH 490 Exanple Me- N (11) 442 1.98
HO " ~ 1--\ 556 0 NH 491 Exanple Me- N (11) 498 1.95
WQ@2@4HiDI998 s 557 0 0 NH 492 Exanple Me- N (1 1)CHBB2084/105494
Il

HCl ~N'ue 558 0 /NH 493 Exanple Me- | N ( 484 1.96
HCl " s 559 0 NH 494 Exanple Me- N (11) 468 2.04 HC
ON OS\ 0 560 / | /NH 203 WO 2004/103998

PCT/ EP2004/ 005494 0 11 525 Exanple Me- N (1) 413 2 00

HCGIH! 533/AA<N&H @080 RSB Gorf¥iner (1)| 480 2. 303
O\J =

N/ ate 60 |Aldrich
H

560 ENj\ Intermedi |Pyrrolidine / Aldrich| 436 | 2.13
N—_ A~y | ated0
H

Example 485. 6-{ [3-(Dimethvlamino)-3—oxopropvl]sulfonyl}-4—[(3—fluorophenvl)amino]-B-

methyl-3-guinolinecarboxamide hydrochloride

TH3 ﬁ NH 0
N S
H3C/ \ﬂ/\/ \ ‘ AN NH,
o}
0
N/ Hel
5 CH,

To a solution of the Example 551 (0.038g) in N,N-dimethyiformamide (2ml) was added
oxone (0.22g). The mixture was stirred at room temperature for 2h before quenching with
aqueous sodium sulphite solution and extracting with dichloromethane. The organic

10 layers were combined, dried by filtration through a hydrophobic frit and concentrated in
vacuo. Purification by mass directed preparative HPLC (Method C) gave the fitle
compound as a yellow solid (0.015g).
LC/MS R; 2.31min m/z 459 [MH].

15  Similarly prepared were the following:

0 NHR, O
S
R by X NH,
7
N
RZO
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ev 564 /NH 527 % Exanple Me- F (I11) 459 2.30 M
(--'" S~ Me 681 7-NH 529 ~s~ Exanple Me- F (I1V) 444
wWQ2694/108998 565 / NH 530 ~sl,

2.00 HC

445

Exanpl e Me- Y~' N (PCI/EBDE4/005494

2.20 " 570 NH 533 /0 Exanple Me-

2.3 HCA 571 ,NH 534 Exanple Me-

0oX 566 /NH 0 532 Me1lN~-%s/~ Example Me- F (V)
I\ 0 (I1) 442

N (1) 428 1.8

Me H572 / ' ~NH 0 535 s~0 Exanple Me- F O (1)
Examffe 7] 2. 6R*sBICOOH |(sedrting PR3- ,|Me NRINMH € |\ Ssditior 38 Loms | Loms
Numbzs qMPI € Me- - qo (b1 ) pR0O 2,183 HCI | 574 o MH* | R¢(min)
(@ (b)
486 oo Example | Me- F D] 515 2.39
HCI f N 552
O/ \g/\/
_NH
487 . Example | Me- F (in 485 2.62
) o 0
HCl vi\”/\)g/\ 553
e}
_NH
488 Example | Me- F 0 501 2.38
HC! LN \“/\S\S/,i 554
[o]
_NH
489 Example | Me- F I 485 2.49
HC) O 555
~
\([)l/\/
_NH
4 i f
90 P L Example | Me- NN (11 442 1.98
Ho %Y | sse P
o
_NH
491 Example | Me- NN {n 498 1.95
HCI f ¥ 557
P
O/ \g/\/
_NH
492 " Example | Me- NN (1) 468 2.1
3 o _,0
HCl N N 558
_
v/ \(n)/\/
_NH
493 Example | Me- NN (I 484 1.96
HCI WP 559
(L/N\”/\/\\S//\ Z
[o]
_NH
494 Example | Me- NN (in 468 2.04
HCl W2 560 _
~
\[(l/\/
_NH
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Me~O / /NH 204 WD 2004/ 103998 PCT/ EP2004/ 005494 0 568
Me~-Me S Exanple Me- '-N (M) 526 2.60 Me OyN 569 0 NH
W@GI®4M0BYs Exanple Me- N (11) 385 2.13 HCl MeR€T/BBH04/005494

/ NH 579 C C Exanp le Me- N (11) 385 2.08 \\// HC

Me\ /S 636" Me NH 0 580 0 Exanple Me- | N (11) 399
2.22 HCl Me /S 637 / Me>Me /NH O 581 O Exanple Me- N
(11) 371 1,95 HCl Me.-. s 634 /NH 0 5820 Exanple O -

[1] Q,
s25Y- |"N (L Y] 391 | WG | Mo~/ /' NH 58, 413 2.00
HCOOH o 563 | _
_NH
o\\//o F
526 ¥ Example | Me- 0 430 2.50
LT 564
_NH
F.'
527 " )(LN ~X | Example | Me- (n 459 2.30
e 681
_NH
RV F
529 4 Example | Me- () 444 25
o 565
_NH
RV
530 4 Example | Me- N (I 427 2.00
HCI Q 566 _
_NH
it 9 F
532 " )J\u ~ Y| Example | Me- V) 445 2.20
570
_NH
VA o
533 Mes g~ 8 Example | Me- (n 442 23
Hel 571
_NH
0, ,0
534 e j\” /\/\\s{/\ Example { Me- | NN 0} 428 1.8
HCOOH 572 _
_NH
a0 F
535 \\S//\ Example | Me- o ) 467 2.6
HCOOH I 573 Me
s
N
/NH
Me 0.0 o
538 (I) \\S// Example | Me- (11} 520 2.83
HCl j@/ >~ 574
Me g _NH
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0 O Exanple Me- N~ (Il) 388 2.33 HCl Me'-.s 662 Me ,
NH O 584 o Exanple Me- gN N~ (I1) 402 2.4 HC M\ /S
Me g Exanpl e Me- NP@E/ER2004/005494
(1) 416 2.54 665 Me Me /NH 205 WD 2004/ 103998

PCT/ EP2004/ 005494 666 Me // Exanple Cl- O N (I1) 425
2.52 HCl 646 ,NH 667 Exanple - C N (Il) 439 2.73
HCO Mew \ 647 1INH O 668 Me s e Exanple Cl- O N (11

w@eob4vesobe /NH 585 0 O

HCl

439 2.56 HCl Y\ 648 M |NH 0 669 M¢ s o Exanple Cl -
Cl [N (I1) 453 2.66 HCO Mp~ \ 649 Me (NH
0, 0
568 Mew o ¥/ | Example | Me- XN (V1) 526 2.60
wl U 569 | _
T
_NH
578 O\\S// Example | Me- NN (in 385 213
HO [ Me” "\ | 635 P
_NH
579 A Example | Me- XN (in 385 2.08
HCl Me S 3
636 _
Me
_NH
0.0
580 N/ Example | Me- NN ) 399 2,22
Me S
HCl 637 _
Me
Me
_NH
0.0
581 M \\S// Example | Me- NN )] 371 1.95
e
HCI NN 634 _
_NH
582 M O\\S// Example | Cl- N (I 391 2.07
e
HCI NN 638 /
_NH
583 M O\\S//O Example | Me- /N\N/\M (i 388 2.33
HCI NN 662 — e
_NH
o) N
584 M \V/ Example | Me- 7% \N/\M (in 402 2.4
HCl eYS\ 664 — ©
Me _-NH
585 y O\\S//O Example | Me- /N\N/\M a 416 2.54
HCl e>( ~ 665 — ®
Me
Me _NH
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0 670 s o Exanple Me- CI N (11) 419 2.47 HCA M Y\

644 Me |-,NH 671 Me s// Example Me- F |

N (11) 389

W@2®@8/1039@% \ 650 /NH O 672 o Exanple Me- F | RCI/EPI004/005494
403 2.49 HCl Mew - \ 651 NH O O 673 Me \s/ Exanple

Me-

~sExanple Me- F |

F I

N

N (11) 403 2.35 HC
(1)

417 2. 47

HO Me ]\

y \ 652 Me NH O 0 674 Me

653 Me

INH 206 WO 2004/103998 PCT/ EP2004/ 005494 675 Sao

sesExanpl e G\° F Nefahble (423 2. 49 Mew \ ;1655 [NH 40676 55
noMe [0 s“o-Exanplle G- |F N (11) 4p3 2.43 \ 1656 Me
NH| 677 Me Os Exarr‘plq A-1F N( 437 2.54
_NH
667 A" | Exemple | CK Ch X (il 439 2.73
Hel Me™ 4
647 P
_NH
0 0 Cl
668 Moo Example | Ci- AN i 439 2.56
h@h 648 |
HCI
Me =
_NH
o 0 C|
669 Y Example | CI- XN 0 453 2.66
> l
HCI Me—T 649 P
Me
_NH
o 0 Cl
670 4 Example | Me- NN () 419 247
i 644
HCl
Me =
_NH
671 AV Example | M NS I
Me._8._ xample e- N an 389 2.28
HCl 650 _
_NH
672 A | Example | Me ENGZCN i 403 2.4
HCI Me/\/s\ P N 1 49
C 651 P
_NH
673 RV F
Me\,/s\ Example | Me- ' NN {(n 403 2.35
HCl 652
Me =
_NH
[e e} F
674 ve. Example | Me- XN ) 417 2.47
~ I
HCI me—T 653 _
Me
_NH
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10

HCl Me 657 Me NH 678 Me s o Exanple Me- O O N (I1)
405 2.38 HCl u\ 642 ,NH o s o d 679 Exanple Me- |
WOLRQUA1)39989 2. 53 HCI Mew \ 643 NH 680 Me sl|PCEHKP2UDI/@5494

Me-

fo

(@
rm HCl

formate

(b)

N (I'l) 433 2.67 HCI Me 645 Me /NH (a) Salt
hydr ochl ori de HCOOH =
| sol ation Method: 5 (I) Mass Directed Preparative HPLC

(Method A) (11) Mass Directed Preparative HPLC
675( Mét hod CP\\// (l [ lE)<a eeHS wor K- ,\( I \/} S 1 on 493 2.49
He expha@g’é\e ©ting 6}%% 2M pnmon|ja i|n met hanol (V)
Trituration with hanol | and ection of the
product by filtration 10 (V1) Ch omat ography gn silica
gel eluting wth mathanol et hy+ NFcet ate m xtuyres 20Y
WO[ 20047 2808998 20047 0084 Exalrpl e, 495.
O7%4-1 t 4VF| udro- 31 (ITE Xa"lpe | ggy? phen | Tdhi no} - 8%het Hyl B2 (rp 242
HCI_ (2 oxo- 656
pytrrolidinyl)ethyllsulfonyl}-3-guinolinecarboxXamn de
hydirochl oride @/ CH3 |F O | i ALLOVH 6N+ ~ o
677 Me>?\sf/\ Example | Cl- F | XN (I 437 2.54
HCI M 657
° Me =
_NH
678 AV Example | Me- | O™ (1 405 2.38
Me S\ P | N ‘
HCl 642 _
_NH
679 /\i\\s//o Example | Me- Cl XN an 419 2.53
HCl Me > 643 | P
_NH
680 W Example | Me- | SN (N 433 2.67
Me>]/ ~ p N .
HCI Me 64
Me ° =
_NH
(a) Salt form HCI = hydrochloride

()
(i
(1)
(V)
(V)
(Vi)

HCOOH = formate
(b) Isolation Method:
Mass Directed Preparative HPLC (Method A)
Mass Directed Preparative HPLC (Method C)
Aqueous work-up

SCX ion exchange eluting with 2M ammonia in methanol

Trituration with methanol and collection of the product by filtration

Chromatography on silica gel eluting with methanol/ ethyl acetate mixtures
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NHZ 1 NHCI CH3 To a solution of Exanple 477 (0.039)
in 1,4-dioxan (5m) was added ethyl 4 5 bronobutyrate
W@ 2091039b8 avail able from Al drich). The m xt urBCTIEB2004/005494
heated at 120C for 48h. The solvent was evaporated in
vacuo. Purification by mass directed preparative HPLC
(Method C) gave the title conpound as a yellow solid
LC/I\/IS Rt 2t3mn mz 501 [I\/H+] 10 Slmlarly

rrloll : I%hlf |n% mi éﬂ rLr

u er eria I e 471
2.29 HC 561 ,NH (a) Salt form HC hydr ochl ori de
15 208 WO 2004/ 103998 PCT/ EP2Q0’43F005494 Exarrpl e 518.

(met hyI oxy) phenyl | am no}- 8

ui nol i necar boxam de fornate H3C, 0O F HN HsC. Ni
'SO CONH2 CH | o \ o
I
N/\/?:\) l ~N NH,
7
N Hel

CH,
To a solution of Example 477 (0.03g) in 1,4-dioxan (5ml) was added ethyl 4-

5 bromobutyrate (0.01ml, available from Aldrich). The mixture was heated at 120°C for 48h.
The solvent was evaporated in vacuo. Purification by mass directed preparative HPLC
(Method C) gave the title compound as a yellow solid (0.007g).

LC/MS R; 2.3min m/z 501 [MH"].

10  Similarly prepared were the following:

e} ﬁ HN 0
S
N\ Xy S,
(@]
P
N
CH,
Example R'NH- Starting | LCMS LCMS
Number Material MH* Rt (min)
(a)
514 P Example | 471 2.29
HCl 561
_NH

(a) Salt form HCI = hydrochloride
15
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3 N HCOOH CH3 5 To a stirred mxture of Exanple 477
(0.05g) in dry N,Ndinethylformamde (1 m) was added
woreaohsd3990di de (0.033g) and triethyl am ne (0. OBRILP2004/005494
and the m xture was stirred under nitrogen for 18h.
The m xture was applied directly to an SPE cartridge
(1g) and eluted with 4% nethanol in chloroform the

el uent was evaporat ed in vacuo and the 10 residue

519. 4- (2.3 D|hydro 1- benzofuran 4-yl am no) 6-{[ 2-
(di met hyl am no) et hvl | sul fonvl } - 8; get hyl - 3- Qui nol i necar

~

boxam de formate salt Exanple 5 S prepared by a

simlar nethod to Exanple 518 fro Apl e 422 to
give the title conpound as a yell olid (0.005g) O
O sp HN H3C,N'-"-S CON CH3 CH3 LCO M Rt

1.94mi n, nfz455 [Ms#] 2080
PCT/ EP2004/ 005494 ° E}k/ﬁp’f e
4-{f 4- Fl uor.o- 3- ( met 3H,0xy) I/ m no} - 8- met hyl - 6- {f 2
- (et hyl oxy) et hyl | t,tpé&}H 3- gl ui Aol i necar boxani de.
H3C.0 F HN\ H3C 0 '-- BcﬁNHz CH3 5 To a sol ution
of Exanple 337 (0.05g) in dry N, N-dinethylformam de
(2ml) under nitrogen was added sodi um hydride (60%
To alstiped siixiurel of Rkareplal 4761 (Q.0%y) 0 Xdry . Nmifrﬁmﬂihylfunh&armas (1ml) was

addectxI g\recrglp ddao%(?ﬁ%ﬁ rg?w%rtglég&%m rt?en éol 8§erql d'the mné{ure was stirred

under mtrogen for 18h. The mixture was applied directly to an SPE cartridge (1g) and

2004/ 193998

eluted with 4% methanol in chloroform; the eluent was evaporated in vacuo and the
residue purified using mass directed preparative HPLC (Method A) to give the title
compound as a yellow solid (0.003g).

LC/MS R; 2.01min, m/z 461 [MH"]

Example 519. 4-(2,3-Dihydro-1-benzofuran-4-ylamino)-6-{[2-

(dimethylamino)ethyl]sulfonyl}-8-methyl-3-quinolinecarboxamide formate salt

Example 519 was prepared by a similar method to Example 518 from Example 422 to
give the title compound as a yellow solid (0.005g)

o
0 HN
H3C\'}I/\/S N CONH,
CH, N/

HCOOH &y
3

LC/MS R; 1.94min, m/z 455 [MH"]
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20

m xture was stirred at roomtenperature for 18h and

the sol vent evaporated in vacuo. The 10 resi due was
waroiiteivesed bet ween chl orof orm and wat er, thePCHEP2084/005494

separated by hydrophobic frit, and the organic |ayer

evaporated. The crude product was purified using nmass

directed preparative HPLC (Method A) to give the title

corrpoun(i as Ia yel | ow solid (O. 0259) LC M5 Rt

P 1 i Dbh : p-peth :

: the following: Example 571,
met §-_§, r‘?eéa d c?eg-yl amnﬁo) 8- nmet hyl - 6- {f 2-

20 (rret hyl oxy) et hyI | t hi o} - 3-gui nolinecarboxam de 0 HN
HBC O'-"/s CONH2 CH3 210 WD 2004/103998

PCT/ EP2004/ 005494 LC/MS Rt 2740nmin, mz 410 [ M)
Exanpl e 523. 4- (2, 3-Di hvdro- 1- be of;uran 4-vl am no) - 6-f
(2- hydroxyet hyl ) sul fonyl | - 8-
met hyl - 3- gui nol i necar boxam dge- HN @O HO----- S
CONH2 N CH3 Toasolutlon f e 528 (0.05g) in
N, N- di met hyl Férgeniee %gggd oxone (0.311Q).
The m xture was stirred romterrperaturefor 3h

bef ore quenching with 10Yagu€ous sodi um sul phite
solution and extracting wHfh ethyl acetate (50nl). The
organic |ayer was dried (Na2SO4) and concentrated in
vacuo, and the m xture purified by mass directed

To aRiof g h ek FZSQE‘B, gﬂ((?ffﬂsgg% @/ w@g@ﬁ%ﬁ&é @n[ﬁgnEQWtrogen

was Pp}ﬂaq sodiym hydride (60% dispersion in mineral oil, 0.015g). The mixture was

stirred at room temperature for 10min when methyl iodide (0.0078ml) was added; the
mixture was stirred at room temperature for 18h and the solvent evaporated in vacuo. The
residue was partitioned between chloroform and water, the layers separated by
hydrophobic frit, and the organic layer evaporated. The crude product was purified using
mass directed preparative HPLC (Method A) to give the title compound as a yellow solid
(0.0259).

LC/MS R; 2.46min, m/z 416 [MH"]

Similarly prepared from Example 528 was the following:

Example 571. 4-(2,3-Dihydro-1-benzofuran-4-ylamino)-8-methyl-6-{[2-

(methyloxy)ethvllthio}-3-quinoclinecarboxamide

HiCr S . CONH,
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Exanpl e 524.
4- (2, 3- D hvdr o- 1- benzof ur an- 4- vl am no) - 8- net hyl - 6-ff 2-

w@ pthgdooxy) et hyl | sul f onyl } - 3- qui nol i necar boxaPGCTEP2004/005494
HN O/OHIC O-"-,s CONHZ N 20 CH3 To a solution of
Exanpl e 523 (0.018g) in dry N, N-di nmethylformam de (1
m) under nitrogen was added sodium hydride (60%

di spersion in mneral oil, 0.0017g). The m xture 211
LC/M&RQZ)@QM’!EOWQMWHEPZOOM 005494 was stirred at room
tenperature for 10m n when net hyl iodide (0.0026m)
was added, stirring was continued for 18h at room
tenperature and the sol vent evapor ated in vacuo. The

methw&numanrmd:arb“dxemmude pr oduct was purlfl ed usi ng nmass

directed 5 preparative HPLC (Method A) to give the
title conpound as a yellow solid (0.0024g). LC M5 Rt
2.3mn, mz 442 [ MH] Exanpl e 536q

6- (f 3-f (D net hyl am no) car bonvl [{heanyl } sul fi nyl)-8-neth
yl-4-ff3- 10

(et hyl oxy) phenyl | am no
s OINHO 11\ S NH2
cont ai ni ng Exanpl &

N, N- di net hyl f or mam de (10 added oxone
(0.253g). The nmixture was sfirMed under nitrogen for
3h at room 15 tenperature @hd was then quenched with
a solution of sodiumsulphite (0.25g) in water (10m),

To agolulipe @f FxemplRai2sr (O ) Nobireathyliesmernica @mikwpy pdded oxone
(0.3136%! AR hiktdfe W%tirre-a"'gt r&?ﬁ@%ﬂ?ﬂaﬁfr&@&’ 8h %?Jr@ctf@gchmg with

wWer e evapor at ed yness an e residue purif
aquegys sodium sulphite solutlon and extracting with ethyl acetate (50ml). The organlc

car boxam de _O~I CH3
C%ZCI—B To a m xture

3 qU|
ON

layer was dried (Na,SO;) and concentrated in vacuo, and the mixture purified by mass

directed preparative HPLC (Method A) to give the title compound as a white solid
(0.0359).
LC/MS R, 2.1min m/z 428 [MH"].

Example 524. 4-(2,3-Dihydro-1-benzofuran-4-ylamino)-8-methyl-6-{[2-
(methyloxy)ethyl]sulfonyl}-3-guinolinecarboxamide

(0]
O\\ //0 HN
HSC\O/\/S X CONH,
~
N
CH,

To a solution of Example 523 (0.018g) in dry N,N-dimethylformamide (1ml) under
nitrogen was added sodium hydride (60% dispersion in mineral oil, 0.0017g). The mixture
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directed preparative HPLC (Method A) to give the title
conpound as a yellow solid (0.028g). 20 LCMS Rt 2.24
wWOorRev4/1009g8 503 [ MH+] Exanpl e 537. PCT/EP2004/005494

6- (f 3-f (Di net hvl am no) car bonyl | phenyl } sul fonyl ) - 4-f ( 3-

hydr oxyphenyl ) am nol - 8- net hyl - 3- qui nol i necar boxam de

25 212 WO 2004/ 103998 PCT/ EP2004/ 005494 OH INH O O0\\

/ON 1T NH2 / ON~CH3 CH3 | CH3 A solution of

was ptireshat rdnmoriémiperatureliferhl @mionehdrametiyl iglide 0.00@0Mwwes added,

.. I .
stum@g{s&' cgﬁtf{@:gb%gr g@ ?ﬂooﬂn& nﬁggért%e a[ﬁggthg s?%%x%h%@% in vacuo.
The m‘stduegm pa”rthedmeM@m\ﬁbylsadetateanawatercandttbawaﬂmlaeer dried

n a th 5 a.furt p | O
(MoSEph S ePBEHEE | THE alyhET bR e gt i Difess Cllrected
prepamtivesHPLCdilethod A to pivetihefitlccbomThumdrasia yellewsadid (0.0024g).
nol (10m ) and evaporated to
LC/N%”I@@@%% %/E\% o'tﬁThe residue was partitioned between
et hyI acetate (30m ) and saturated aqueous sodi um
bi carbonate (30m ), the organic extract evaporated to
dryness in vacuo, and the residue purified by nass
ExandplediS6e @- @3ﬂﬂérnedhylamir+dmta®oémﬂﬂbh®dll}M|fm\m Simeghtl-4e{f3-i t | e
sDoI id. . (0.075g). LC M5 Rt 2.46

7- ({3 [(D| rret hyI am no)carbonyl I phenyl }sul finyl)-4-{[3-
15 (et hyl oxy) phenyl | am no} - 8+,c ui nol i necar boxam de i
HN\ | OCH3 CONH2 CH HCNOS N

g(;@*

To a mixture containing Example 544 (0.10g) in N,N-dimethylformamide (10ml) was
added oxone (0.253g). The mixture was stirred under nitrogen for 3h at room
temperature and was then quenched with a solution of sodium sulphite (0.25g) in water
(10ml), diluted with water (30ml) and extracted with ethyl acetate (2 x 30ml). The
combined organic extracts were evaporated to dryness and the residue purified by mass
directed preparative HPLC (Method A) to give the title compound as a yellow solid

(0.028g).
LC/MS Ry 2.24 min, m/z 503 [MH"]

Example 537. 6-({3-[(Dimethylamino)carbonyllphenyl}sulfonyl)-4-[(3-

hydroxyphenyllaminol]-8-methyl-3-quinolinecarboxamide
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311 OA mxture containing Internediate 65 (0.15q),
10% pal | adi um on activated carbon (0.04g) 20 and

wao eooetiiBgbam ne (5ml) in ethanol (25nm) and PCT/EP2004/005494
N, N- di net hyl f ormam de (10m ) was hydrogenated at room
tenperature for 4h. The suspension was filtered
through celite, the residue washed with ethanol /
N, N-di net hyl formam de (3:1, 50m ), and the filtrate
213 WD 2004/ 103998 PCT/ EP2G%4/ 005494 concentrated in
vacuo. The residue was purifjed by mass directed
preparative HPLC (Met hodto give the title
conpound as a yellow sol i 8x(0~Q359). LCMS Rt 2.32nmin,
mz 489 [ MH] 5 Exanphe545:
7- ({3-f(Di et hvl arg
(met hvl oxv) phenyl | 0} - i ngli necar boxam de HN
OCH3 CONH2 HCN \ | /N ONOO<one(0229)vvas
added port| onw se t@ a &i,irogned sol ution of Exanpl e 575
(0.035g) in NN& rreq"hyl formanide (4n). The m xture
was stirred at roomtemperature under nitrogen for

4h, further portion of oxone (0.179) was added, and
A o A harar OGS BLEIPaprome e () S g es g (o an
ice-cHBIEd FHRAFE EsbntitiRg SEe@IpN 1498 @ 35%9dh U&Tblﬂ&ﬂoﬁ@tﬁeﬁle( fos528) under
in 15 water (15nml diluted with water (10ni
nitrogs: r i 'é‘&‘t‘\‘fﬁet"fﬁse"‘t“ﬂ?f’ aémfe@p(egatgreg@ﬁpph anﬁ’é"’asc'f@ﬁﬁ itrgatpd with

a furtied qdamqroneesﬁ b&ohiibrsHige df iR PYPBHARE r(wwr@ Si|) PAat Stirred for a
and concentrated in vacuo to give the title conpound

furthGigsin_ B IS4 0ag GUensigs WIRPRBaRe! 10BBAY evperaho dryness

in vddibtt] TthreEPéi@vi&s pamtloned between ethyl acetate (SOmli and aturated
576.6- ({5-f( Dlmsth%/ am no) car bonyl | - 3-pyri d [} thi
aquegugEPHYn.bicarpgnate (30ml), the ‘organic extract evaporated to dryness In vacuo,

and ﬂq@%&uh@wm&few Irﬁa%md}ehtea ?Héﬁé?Qﬂn}enﬁPE‘Ct(%?ddeR) to give the itle
formate sal
compound as a yelIow solld (0 0759)

LC/MS R; 2.46 min, m/z 505 [MH"]

ny sul fonyl ) - 4-{f 3-

Example 575: 7-({3-[(Dimethylamino)carbonyilphenyl}sulfinyl}-4-{[3-

{methyloxy)phenyllamino}-3-quinolinecarboxamide

HN o)
- ‘. CONH,
N =
H,C s N

o
o=

A mixture containing Intermediate 65 (0.15g), 10% palladium on activated carbon (0.04g)
and triethylamine (5ml) in ethanol (25ml) and N,N-dimethylformamide (10ml) was
hydrogenated at room temperature for 4h. The suspension was filtered through celite, the
residue washed with ethanol / N,N-dimethylformamide (3:1, 50ml), and the filtrate
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H3C N S CONH2 CH3 N~ N CH3 . HOOOH 25 214 WO
2004/ 103998 PCT/ EP2004/ 005494 A stirred m xture of
WO nioenomes ate 45 (0.47g), Intermediate 69 (0. 3FQI/EP2004/005494
copper iodide (0.06g), and potassi um carbonate
(0.47g9) in 1,3-dinmethyl-3,4,5,6-tetrahydro-2(1 H)-
pyrimdinone (1 Or) was heated at 100C under nitrogen
for 4h. The m xture was diluted wth water (150n1l)
conaenttatedt inawdord. Whe hresitiby lwaacpirified )3 masg0difstled phparative HPLC

(o358 5 i Bleoodnbna e VellRh SoEON Rl 1 ayers

LC/MI$S iRed. 3amirt, nvag8e $MHm sul phat e and concentrated in
vacuo. The residue was purified by mass directed
preparative HPLC (Method A) to give the title conpound
as a yellowsolid (0.1g). LOMS Rt 2.35nmn, mz 488

Examblét545: YQ(L:EK@HmétGMIQ#lYno)carbonvﬂpherml}sulfonyl)—4-{ [3-

f -f mat h¥l3am n%car bon I | -3-pvridinvl}sul finyl)-

-quinolinecarboxa |de

meiRQyl
(et hyl oxy) phenvl | am no} - 3- qui nol i necar boxam de
hydrochl ori de and 15 Exanpl e
546. 6- (f 5-f (D met hyl am no) car bonyl pvri di nvl }sul fon
yl)-8-nmethyl -4-ff3- _CH,
(met hyl oxy) phenvl | am no} 3-qui i nécarboxani de
hydrochl ori de CH3 p NHCOD~~ | O 11 H3C,
aN-SC(]\I—lZHSCI N CH3 NN .2HC
2HCI CI—ISCI—BH;E»(ae 5473 546 20 ()(one(l 29)
was added portionwpse to c%a stirred solution of Exanple
576 (0.1g) in N,N- dinethylformam de (6nl). The
solution was stirred at roomtenperature under

Oxorié (G Qﬁgﬂr\fvé.@édd&h aﬁi@n\m@%%%Fébeéolmndmoﬂzﬁ%@%ure (%0359) in

sodi umsul phite (3g) in water (30ntl).
NNGI”I‘QE't‘Séf@rW’FWGV\MFé\r) (P ninjxteradwas stiede gt wpem amgarature under

nitro@&re iR 8h (4 o the? PhitioARA okdHe (0.17¢g) was added, and the mixture stirred for

a further 5h. The reaction was quenched with a solution of sodium sulphite (1.2g) in

water (15ml), diluted with water (10ml) and extracted with ethyl acetate (3 x 30ml). The
combined organic extracts were dried over magnesium sulphate and concentrated in
vacuo to give the title compound as a buff solid (0.035g).

LC/MS R, 2.66min, m/z 505 [MH"]

Example 576. 6-({5-[(Dimethylamino)carbonyi]-3-pyridinyl}thio)-8-methyl-4-{[3-

(methyloxy)phenyllamino}-3-quinolinecarboxamide, formate salt

H C x-S X~ CONH
CH, l = yz
N N
CH, .HCOOH
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conbi ned organic |layers were washed with water (2 x
50m ) and brine (50m ), dried over 25 magnesi um
w@iophedoes and concentrated in vacuo. The resi dRET/BBR04/005494

purified using mass directed preparative HPLC ( Met hod
C) to give Exanple 546 as a yellow solid (0.010g) and
Exanpl e 547 as a yellow solid (0.041g). Exanple 546:
LCMS Rt 2.57min, mz 520 [ M#] 215 WO 2004/ 103998

A stiR€d/ iRR0S 4¢0 Diettrediske @Fp(0ed 7847 IntérGiddiat&r 62 (Q.2vg)n ,copper iodide

0.0657 gl BoaSPAP, EreiBte; (047918, I UmeHF &S SRRV 2(1H>
pyrmf(n)d:ﬂﬁﬂ@ (1:6)ml}/5vc\)/g$1 he?:ﬂed rlﬁe Hg aﬂiﬂ)umﬁrdﬂrdgﬁdrfochlltw.pTHai?iMét wald diluted
. ~ (0] S rte . .
with alee (e 280 <arih Mper IS EBTD 653 5k ArEpearegiag organic
extracts wergeyaghediwilh wated (2 x 200mY, dhdlbrird (BOOhaY, ramai e ofdanic layers

cried s RS PURF P ERTORY 20500 VL TR GEUfRe purfied by

masd@itdotstl plep8RGivé HIPLED(Mathod A) gLgipetiss tie edmpound as a yellow solid
nternediate 33 (0.020g) in dry N, N-dinethylformm de

(0'19%'0. 5m ) was added and the m xture heated at 80C for

LC/MBNR, JTB%mimi, /2488 IMis’ quenched by the dropwi se addition
of ethanol (0.1 m). The m xture was | oaded onto a 2g
SCX cartridge, washed wth nethanol, 15 and the
product el uted vvlth 10% " 880" ammoni a in methanol. The

aple . n 2inyla dipy {J
meth Hehl/i®arkif Oﬁoﬁtﬁacarﬂ@ﬁélﬂldéﬂ{ hﬁﬁlbb@nﬂo 0099)
m n, Z anpl e 544.

6- ({3- f(D| met hyI am no)car bonyl I phenyl Fthi o) 8- mst hyl - 4
ExamE t{5-14 i '

(methvloxv)henvl]amlno} 3~ qumolmecarboxamlde hydrochloride

f 0
CONH,
HaC\w | S CONH, /U\E\/r
CH ~
° N 2HCI

.2HCI

Example 547 Example 546

Oxone (1.2g) was added portionwise to a stirred solution of Example 576 (0.1g) in N,N-
dimethylformamide (6ml). The solution was stirred at room temperature under nitrogen for
2h and then quenched with a solution of sodium sulphite (3g) in water (30ml). The
mixture was diluted with water (25ml) and extracted with ethyl acetate (4 x 50ml) and the
combined organic layers were washed with water (2 x 50mi) and brine (50ml), dried over
magnesium sulphate and concentrated in vacuo. The residue was purified using mass
directed preparative HPLC (Method C) to give Example 546 as a yellow solid (0.010g)
and Example 547 as a yellow solid (0.0419).

Example 546: LC/MS R; 2.57min, m/z 520 [MH']
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NH\ S\ \ O 1ICH3 CH3 O NI CH3 A stirred m xture
of Internediate 45 (50g), Internediate 28 (40g), and
wWEoioageiogsn car bonate (40g) in PCT/EP2004/005494

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

(500m ) was 5 purged of air (by evacuation of the

vessel and refilling with nitrogen three tines) and

| eft under nitrogen. Copper (I) i odi de (5g) was added
Exangpiel 56 TreLGIMS & 2. 1%enin, wa/z 564l [MH 90C for 23h. The

m xture was cooled to 20C and poured into water

(2.5L). The precipitated solid was filtered off,

washed with water and sucked partially dry. The darrp

5 qum&lMembmanmaehvdrothlomw brl ne (1 Q The or ganl Cc phase
was dried over sodium sul phate and the sol vent
evaporated to | eave a sticky solid. The solid was
crystallised fromhot ®ghanol (650m) to give the

title conpound as a soli 45.1g). LOMS Rt 2.60mn
mz 487 [MH]. Sinlar epared were the foll ow ng:
RL HNC O RNH2 N 15 le RINHH R3S- Starting
Isolation LCVB LOVMS Nenber Mifleri®l method M+ R
(mn) (a) (b) 562 I ) sl nternedia (1) 417
2.27 |/ N1 1 - tiC45 | > p' 20047.103998

PCT/ EP2004/ 005494 573 ntedmedia (11) 435 2.56

HCI C Me to 35 N

To a stirred suspension of sodium hydride (0.008g; 60% dispersion in mineral oil) in dry
10  N,N-dimethylformamide (1ml) was added [(3-methyl-5-isoxazolyl)methyl]amine (available
from Aldrich) (0.020g) and the mixture heated at 80°C for 30 min. A suspension of
Intermediate 33 (0.020g) in dry N,N-dimethylformamide (0.5ml) was added and the
mixture heated at 80°C for 3h. The mixture was quenched by the dropwise addition of
ethanol (0.1ml). The mixture was loaded onto a 2g SCX cartridge, washed with methanol,
15  and the product eluted with 10% ‘880’ ammonia in methanol. The solvent was removed in
vacuo and the residue purified by mass directed preparative HPLC (Method C) to give the
titlte compound as a pale yellow solid (0.009g)

LC/MS R; 2.23min, m/z 361 [MH']

20

Example 544. 6-({3-[(Dimethylamino)carbonyllphenyi}thio)-8-methyl-4-{[3-
(methyloxy)phenyllamino} -3-quinolinecarboxamide
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15

~NH 574 1 \ C Me Internmedia (111) 487 2.86 / O\ Sto
36 M,0/ /NHH (a) Salt form HCI = hydrochoride

w@ bjoshisrdbat i on nmet hod: (1) Aqueous wor k- up f ol POIEP200Y005494
trituration with ether and filtration. (I11) Mass
directed preparative HPLC (Method C). (I11)
Trituration with ether and filtration. 5 Exanple 544.
6- (f 3-[ (Di net hyl am no) car bonyl | phenyl }t hi 0) - 8- met hyl -

-f[ 3- (et hyl oxy) phenyl | am no} ui nol i necar boxamn de
(alternative synthesis) HN I @g H2 J I N
H3C.N O CH3 | 10 CH3 I nternegi-at450(5.°0q) ,
I nternedi ate 28 ( i otf.de (0.506g) and
pot assi um car bo dded to
1, 3-di et hyl - 3, 4 H) - pyri m di none
(DVMPU, 25m) and t e resufting stirred slurry was
heated to 100C rN/nHatrogen The m xture was
stirred at 100C or [7h, allowed to cooled to room
tenperature and stifrfed 15 overni ght. DVPU (20nml) and
wat er (80nl) containing pyridine (0.43nm) were added
A sﬁﬁ’éﬁ rﬁlh@réﬂdﬂflmérmalalf@&ise%@ W@@edﬂt@ Q@Sq‘ibb) N&hd pgtassmm

n was seeded with crystals

Carbere%t?ré 9 oin 11.5-dnethybd4. 51 t@ﬂ%‘?f@r?é”dhpmd'@%? e6500m|) was

purged af bl (by e@tebti®hof thal \}e@!i,‘él%dtrbfﬁllrﬁl_{ @/ﬁh“hﬁr @n three times) and left
crystallise. The product was i sol iltration,

by
und%&*ﬁ&?nw chppewe é?d'qez@%m)adgﬁa agd .t@a rraxtuwou% wagraed gt 90°C
for 2f3ﬁ @hé@mkt@ﬁe {veb |c80|69§@‘20¢lﬂ{aﬁ‘§ géurlé[éh@to)(/@dtérocg 5\/@0 88 rékipitated

SO"dz\(?)%m? 'i%@@ﬁ peshechbyin Ayadersarsksugked martally dry. The damp solid was
dlssd’h7<§i iR cﬁfo?ofﬁl(np‘(cﬂgta'ﬁkﬂ'v?é%ﬁ@)/\ﬁ%ﬁ rROSHE Uk Rgdrskibie wbiu@By [ 1) Srollowed

by water 3/ X 1L) and brine (1L). The organic phase was dried over sodium sulphate and

the solvent evaporated to leave a sticky solid. The solid was crystallised from hot ethanol
(650ml) to give the title compound as a solid (45.1g).

LC/MS R; 2.60min m/z 487 [MH"].

Similarly prepared were the following:

’
_R

HN 0]
S
R*” X NH,
/
N
CH,
Example R'NH- R’s- Starting | Isolation LCMS LCMS
Number Material | method MH" Rt (min)
(a) (b)
562 O<Me N S |intermedia| () 417 2.27
N = te 45
/NH
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(et hyl oxy) phenyl | am no}-3-c uinolinecarboxam de

(alternative synthesis) HN/ Ov 0" ~OS CONH2 N
WOBE4MPILCH3 1 5 CH3 To a sol ution of Exanpl e BAHEPRDOG)05494

in N, Ndi net hyl formanm de (290nl) cooled in a water

bat h was added oxone (87g) in portions over 10m n. The

m xture was stirred for 2h, then poured into a cold

(5C) solution of sodium netabisulphite (459) in water
(2b) AtE i rri pe{ oP-35Ihimbdig Mgt urle was | o256
extracte orm(2L ,[Jg3§>< 800m ). The 10

conBi ne mextracts| were washed with watier (3
x 600m aqueous washes Were extiracted {with
chl or of or The conbj ned or{gani ¢ phases Jere
dried over sodiumsul phate and the |sol vent] evaporlat ed
t osiseaye & phi ¥h was diidigfledid] Y@CcUQ atigA0C fosp
3 days he ~cpnpg nq (27.83). LONS R
2.62m 1 ; [ w&% The so was crlystallijsed
from hot egpanol ¢ontaining 0% vvater (5L) to give the
title r.:JJ/nmgungL/ 20 _2g)  LC/NS Rt 2 62nininfz 514

(b) ls@ia(trﬁﬁ Me(ﬂ%ml) h\v;hamjmmarph@nbw&cp&emwrmﬂ wign¥thkr Snd'BitrBtion.
4-{f3- (nethyl oxy)p

UI noI i necar BBXMRF%@'“(%F‘% @PHQ@F’%HﬁiQdQ{%MC) 219 WO
2004/ 103998 (REFHERIRAAIGAY i ROE O -O\'S/ - |

\ CONHZ N To a solution of
Exanpl e 544 (3. Sg) | n gI aC| aI acetic acid (18m) and
vvater (3. 5ml) was added oxone (5. 76g) portionw se

15 The xture was stirred for 1.5h at 20C
Example 544 6- ({3 [@lmethiamlno)carbonvl]phenvl}thlo) 8 methyl 4-{[3-

(methyloxy)phenyllamino} -3-quinolinecarboxamide (aiternative synthesis)

H:,c\r;l o
CH,

Intermediate 45 (5.0g), Intermediate 28 (2.89g), copper iodide (0.506g) and potassium
carbonate (2.94g) were added to 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone
(DMPU, 25ml) and the resulting stirred slurry was heated to 100°C under nitrogen. The
mixture was stirred at 100°C for 7h, allowed to cooled to room temperature and stirred
overnight. DMPU (20ml) and water (80ml) containing pyridine (0.43ml) were added and
the slurry was heated to 100°C. The resulting solution was seeded with crystals of
Example 544 and stirred for 1h at 100°C. The suspension was cooled gradually over 6h,
allowing the product to crystallise. The product was isolated by filiration, washed with
water (2x 50ml) and dried at 40°C in vacuo to give the title compound as a pale yellow
solid (3.99).

LC/MS R; 2.58min m/z 487 [MH"].
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and excess oxone quenched with a solution of sodium
sul phite (0.545¢g) in water (3.5m ). 5 The m xture was
walpdoutiexdsv t h gl aci al acetic acid (11 nl) and Rex/EP200£2005494
m), heated to 90, treated dropwi se over 30 min with
2M aqueous sodi um hydroxi de (20m ), and cooled to 25C
over 30mn. The resulting precipitate was coll ected by
filtration, washed with water (25m x3) and dried in
vacuo to give the title conpound as a pale yell ow
Exaifld 478, 8-@0)(Dirk&thWEmiRo) carBdtiBndRyAs bRy D) Mibhy-4-§ 3-
Exanpl € 538:
hylpxy)phesyvR @atnati3-gdinoliegarbaxamide 4aliennative sypihgsis 6- (et
hyl sul finyl)-3- guinolinecarboxam de formate salt. O
O HNHCS CONH2 3 N.HOOOH 15 CH3 To a suspension

of Exanple 577 (0.04g) in nethang On) was added
sodi um periodate (0.023g) i n. 2ml). The

m xture was stirred at room t emperdaturevd or 4 days and
t¥k°n vaclio. cBRg, resi due was

pr egar ati've HPLC (Met hod

ngas~a yel l ow solid

the solvents evapor
purified using nas$
A to give the titlle_ g
(0.017g). 20 LG/ MB R . Mz 382 [MH+] 220 WO
2004/ 103998 PCTH£PRet4{ 00549%% Exanpl e 307:
4- (2, 3-Di hvdro- 1-bgnzof uran- 4-vl am no) - 8- et hyl - 6- (et
hyl sul fonyl ) - 3- gur'nol i necar boxam de hydrochl ori de
To a(ItRA A EMMPRY ] “difet icfer i
o AR LTSIy Mot S £ 2l S e
bathwq@quﬁgpﬁgmq GH@ain prrtions eMer 1@, abitRemidireras stirred for 2h, then
37 T ' S : :
poutd A Shogbec S o Seuth HEShepiGOBREIP IR 56 At
stirriag [fpyh Berains tleurnidure (wasrexiracted withxehlerefaiens (Bx tr et 8e0mi).  The
. . a
comtht S SRR wlBec 30, 08 SRR U o s
washggswere extracted with chloroform (600ml). The combined organic phases were

dried over sodium sulphate and the solvent evaporated to leave a solid which was dried in
vacuo at 40°C for 3 days providing the title compound (27.8g).

LC/MS R; 2.62min m/z 519 [MH'].

The solid was crystallised from hot ethanol containing 20% water (5L) to give the title

compound (20.2g).
LC/MS R; 2.62min m/z 519 [MH"].

Example 478. 6-({3-[(Dimethylamino)carbonyliphenylisulfonyl)-8-methyl-4-{[3-

(methyloxy)phenyl] amino}-3-quinolinecarboxamide (alternative procedure)
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purified using mass directed preparative HPLC (Met hod
C to give the title conpound as 10 a yellow solid
w@009108g . LCOMS Rt 2.2min, mz 398 [ MH] Exam@i/EPH88005494
4- (2, 3- Di hvdr o- 1- benzof ur an- 4- vl am no) - 8- net hyl - 7- ( met
hyl t hi 0) - 3- 15 gui nol i necarboxam de. 0 HN NH2 H31" O
S NCH3 A stirred mxture of Internediate 104
(0.50g), sodium nethanethiolate (0.35g), potassium 20
carbonate (0.43g) and copper (I) ide (0.025g) in
dry N, N-di net hyl f or mam de (Snﬂ)rﬁEZfQ;;F d at 1000
under nitrogen for 18h. The mytu Doled, pour ed
into water (50m) an@®x tPrredfor.damn. The solid
material was filte rh vécuo at 80 for
2h, and boiled in pano er15:1 (50m ) for
30m n. The i nsol ubl | Was filtered off, and
221 WD 2004/ 10 ']/ EP2014/ 005494 the filtrate
evaporated to drynnss to give the title conpound as a
pal e yel | ow solid“0.163g). LOUMS Rt 2.40nmn niz 366

To %WI? g %égﬁ@le %3_452(% 5(91) glacnill a?etlrcr:] anccls (@mﬁ%?ﬂg |wai}er((ﬁ&ml) was
addény bxarief (;nfAg) pBrtioguiseodien ééanimoi aeiniztung dias citred |fo*e1 50 at 20°C

and Rbdes) QFe gfenched il ¢ splEly st Subfig 1O Bl “Bisr 2.5m.

The EEmaim:ﬂ wa&_zigutebmlth g{etlhloauetlc laelda(ddml)l ad whtearn? tol) ehdated to 90°,
treaﬁ?eﬂré%g% Igg? ; F 50 )rgrqu V\gt’h A I ?% us, %odé%rp \pgmomdgn(gOml) and cooled to

or mam
25°@oaveérf3amig. Biye nesiltindi predipitade pras matledted ey HRtaGoh nwadhed with water
(25rr§f)x3) and dried in vacuo to give the title compound as a pale yellow solid (3.0g).

LC/MS R; 2.54min m/z 519 [MH"].

Example 588: 4-(2,3-Dihydro-1-benzofuran-4-ylamino)-8-methyl-6-(methylsulfinyl)-3-

quinolinecarboxamide formate salt.

0
(l? HN
H3C/S X CONH,
~
N .HCOOH
CH,

To a suspension of Example 577 (0.04g) in methanol (10ml) was added sodium periodate
(0.023g) in water (0.2ml). The mixture was stirred at room temperature for 4 days and the
solvents evaporated in vacuo. The residue was purified using mass directed preparative
HPLC (Method A) to give the title compound as a yellow solid (0.017g).

LC/MS R; 2.0min, m/z 382 [MH"]

220



10

15

20

LOMS Rt 2.50mn nlz 398 [ MH] 222 WD 2004/ 103998

PCT/ EP2004/ 005494 CLAIMS 1. A conpound of forrmula (1)
wW@eo0a/1ad998% maceuti cal |y acceptabl e salt ther eof PCT/BPR04005494

R-NR O R34 NH2 qYN R19 R20 (I) wherein: RLis 10

Cl1-6 al kyl; C3-7cycl oal kyl or

C3. 7cycl oal kyl (CL. 4al kyl )- wherein the C3-7cycl oal kyl
i's optlonally substltuted by one or nore substituents
Exanwile c t36d 7 ) g HBkethi/ieds-deth@safonyl)-3-

uind ﬁgca BoXdm dréth o?irxl él I %l K nthesid €M €' N the_ aryl
%@;&%&%Mr e substituents

sel ected from Cl-6al kyl, Cl-6al kyl CONR6-

Cl. 6al kyl CO-, hal ogen, CFg - 20 (CH2) mOH, - OCF3,

Cl1_6al koxy-, C1-6al koxy Cl al kyl') -

Cl. 6al koxyC2. 6al koxy- , Gal koxycar bonyl, -CN,

RARSNCO, R7R8N-, RORLONCQ 1-, HQ(CH2) 2- 60-,

R12R13NS@(CH2)Om i ol i nyl ) C2- 6al koxy, -NR

14SQO2C1- 6al kyl , s goprparyl  (optionally

substituted B¥CCl- CO2H, R21R22N( Cl. 4al kY1) -

C1 6al koxy CONR2 YA, eyl (optionally

substituted by Cl.6al kyl); 25 223 WD 2004/ 103998

PCT/ EP2004/ 005494 Af'yi fused to a C4_7cycl oal kyl
Tod écﬂ%qn}"@fﬁ%’rﬁblé B% ‘E(X Bh&%hWN th@%ykgrmoeﬁmhg ?13 m'))(lvas added oxone
(0.337¢g). The mixture was stirred at room temperature for 18h, and quenched by addition

of 10% sodium sulphite solution (15ml). The mixture was extracted with ethyl acetate
(50ml), and the organic layer dried (Na,SO,) and evaporated in vacuo. The residue was
purified using mass directed preparative HPLC (Method C) to give the title compound as

a yellow solid (0.018g).
LC/MS R; 2.2min, m/z 398 [MH"]

Example 688. 4-(2,3-Dihydro-1-benzofuran-4-ylamino)-8-methyl-7-(methylthio)-3-
quinolinecarboxamide.

CH,

A stirred mixture of Intermediate 104 (0.50g), sodium methanethiolate (0.35g), potassium

carbonate (0.43g) and copper (I) iodide (0.025g) in dry N,N-dimethylformamide (3ml) was

heated at 100° under nitrogen for 18h. The mixture was cooled, poured into water (50ml)

and stirred for 15min. The solid material was filtered off, dried in vacuo at 80° for 2h, and

boiled in ethanol:water 15:1 (50ml) for 30min. The insoluble material was filtered off, and
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by one or nore =0; Aryl fused to a heterocyclyl ring,
wherein the heterocyclyl ring is optionally
wGeipstiove ed 5 by one or nore substituents sePEUEPRIH04/005494
from=0 -COC, 4al kyl, Cl.4al kyl; Heteroaryl or
het eroaryl (Cl1_6al kyl )- wherein the heteroaryl is
optionally substituted by one or nore substituents
selected from Cl_6al kyl, aryl (Cl-4al kyl), C1. 6al koxy,
the filatsy evapora@ied clal diyreOio @ivel theHifiee compolind aspa i patealybljow solid
(o1éé{ﬁed to an aryl or heteroaryl ring. R2 is hydrogen
Cl_6al kyl; 15 R34 i's hydrogen or a group of
LC/M%M@MQmm 0rz 388 [MH "B~-) wherein R3 is 20 Cl.6al kyl
optionally substituted by one or nore substituents
selected from-0OH -NR 6CORI 5, -NR17R18, -C02R24,
Cl 6al koxyCO\IR25- CC]\IR26R27 Cl 6a| koxy-
1534 8¢ \A4-CCBHAIR 1 zZoforapapviaaninal« BT - (nkthylsulfonyl)-3-
; |.owi far, N O M N 25C37cyc|oa|ky|
U 5D }ls@g@gg% EP2004/ 005494 Aryl or
aryl (Cl_6al kyl )- wherein the aryl is optionally
substituted by one or nore substRtuents selected from
Cl_6al kyl -, hal ogen-, Cl1 _5al ko - C02R28, - CH2CQO2ZH,
-OH, aryl(optionally substitute a Cl1_6 al koxy
group) , heteroaryl, -CONR29R30 cycl oal koxy,
C3_7cycl oal kyl ( CL. 6al koxy) H’CF:%; Het er oaryl or
het er oaryl (C1_6al kyl ) - éteroaryl is

optionally substituted b Rore Cl. 6al kyl or

- CONR29R30 groups; oIy et er o¢ | vhich is optionally

substituted by one Hq{/?mre subSti tysnts selected from
CH,

Example 548 was prepared from Example 688 by a similar method to Example 129, but
without the addition of anisole to the reaction mixture, using 10:1 N, N-dimethylformamide:
water as solvent, and purifying by mass directed preparative HPLC (method C).

LC/MS R; 2.50min m/z 398 [MH"]
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10 C1.6al kyl -, C1_6al kyl CO-, C3_7cycl oal kyl CO-,
heteroaryl CO (optionally substituted by one or nore

w@4abdeys - groups), Cl.6al koxyCO, aryl CO, PCT/EP2004/005494

R31R32NCO-, Cl_6al kyl SO2-, aryl S02, -heteroaryl SO2
(optionally substituted by one or nore Cl-4al kyl or
C1 4al kyl CONH- groups) The heterocyclyl is linked to
the S(=On noi ety through a carbon atom 15 mis 0-6

CLAHVISO, 1or2; 20 R19 is hydrogen, Cl.6alkyl or a group

of formula: | On RS~') R20 is hydrogen, Cl_6al kyl,
hal ogen or Cl_6al koxy. 25 R4-18, R21-25, R28 and

. AReAMpBIIngl af f@nﬂm@éhq@mwme@putméhacqeptame salbthlesdof: R26
and R27 independently represent H Cl1.6 alkyl,

C3. 7cycl oal kyl or heterocyclyl 30 R29 and R30

i ndependently represent H Cl.6al kyl optionally
substituted by OH 225 WO Q04/1 3998

PCT/ EP2004/ 005494 R7 and R h(g with the
nitrogen atomto whi csh they are] attadagched may forma
heterocyclyl ring; R®~and RL0 Q¢ with the
nitrogen atomto which t dr e atach%’dzmayforma 5
heterocyclyl ring; R17

4t t ached may form a
het erocyclyl ring such as mgrpholine; 10 R21 and R22
together with the nitrogenRatomto whi ch they are
attached may forma heterocyclyl ring; R26 and R27
together with the nitrogen atomto which they are
attached may forma heteroéyclyl ring; 15 R29 and R30
t%tge,t_her with the nitrogen atomto which they are
@Bhed may forma heterocyclyl ring such as
nor phol i ne; R31 and R32 together with the nitrogen
gtomto which they are attached may forma 20
Médt erocycl yl ring:

Ci6 alkyl;

Cszcycloalkyl or Cazcycloalkyl(Cq4alkyl)- wherein the Csrcycloalkyl is optionally
substituted by one or more substituents selected from =O and OH;

C,.zcycloalkyl fused to an aryl ring;

Aryl or aryl(Cq.salkyl)- wherein the aryl is optionally substituted by one or more
substituents selected from Cy.galkyl, CalkylCONR®-, CysalkylCO-, halogen, -CF3, ~
(CH2)mOH, -OCF3;, Cyalkoxy-, Cysalkoxy(Cq4alkyl)-, C1_6a|koxyC2.6alkoxy—, Ci.
salkoxycarbonyl, -CN, R*'R°’NCO, R'R®N-, R°R"°NCONR""-, HO(CH,).s0-,
R™R"NSO,(CHz)n-, (4-morpholinyl)C,.alkoxy, -NR™*S0,Cyealkyl, aryloxy, heteroaryl
(optionally substituted by C.alky!), CO,H, R*'R**N(C,alkyl)-, C.
salkoxyCONR?®*(CH,)-, aryl(optionally substituted by Cisatkyl);
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with the proviso that R34 and R19 cannot both
represent R3S(=0On-. 2. A conpound according to claim

wa20haoe9 R1 is selected from25 Aryl opti onaPCHEP2004/005494

substituted by one or nore substituents selected from
Cl_6al kyl, hal ogen, C1.6al koxy-, -CN, -(CH2)nm(OH),
Cl 6alkylCO; Aryl fused to a heterocyclyl ring, 30
Het er oaryl optl onally substituted by one or nore
RiybBispd e AtGrs¥glealkyd ding r whereigthe gy@oalky! ringl is getionally substituted
%} KASN ghoups. 226 WO 2004/ 103998
CT/ EP2004/ 005494 3. A conpound according to claim1
or claim2 wherein RL is selected from benzot hi azol yl,

Q@Pﬂﬂsé‘& 49z ‘Pﬁ'e)z’érocy)c gﬁﬁﬁé’%erelmﬁé H&EB&QQYIW{@@E %gw)r?all? suﬁshtuted

npound accord
Rhe@reprimee sugstgtae@t@tse@ctes filonbAPo-CQC; @&yt)%@alk)'ﬂ A
conmpound according to any one of the preceding clains
wherein Rl is selected 15 from Aryl optionally
Hepsant or detasgaylie  sikyhoweersinbibei halernary iseoptionetly suhstituted by

f I

Tt B rhore UG e spPURoRF GriRh: 4EHaH Gispl helogen,
(ﬁ@ﬁ}kpkyC%mfyl flourine, chlorine or nethoxy groups.
6. A conpound according to any one of the preceding
claims wherein RL is selected from
ieterasy tlyllaption gl dusad, to anresyl oy hpleerayyl ring- cyanophenyl ,
3-fluorophenyl, 3- 25 chl orophenyl,
45fluoro-3-(nethy|oxy)pheny|, 3-acetyl phenyl ,
R-iayydrogen 8r Cnesthy)l oxy) phenyl ,
2-fl uoro-3-chl orophenyl, 2,3-difluorophenyl,
3, 5-di fl uorophenyl, 1- 227 WO 2004/ 103998
RCH Bripamesy @GEaroup offermyla: 1 H- benzi mi dazol yl - 6-yl |

1-nmet hyl -1 Hindazol -6-yl, 5-(nethyloxy)-3-pyridinyl,
3- pyr |d| nyl, 1 -ethyl- | H pyrazol-5-yl,
5- Ij-u - 3- pyri di nyl, 1, 3-benzothi azol-6-yl, 5-fluoro-
1l /n
3/852
wherein R® is

C..alkyl optionally substituted by one or more substituents selected from -OH,
-NR™COR'®, -NR""R®, -CO,R*, C.5alkoxyCONR?-, -CONR®R?, C, salkoxy-,
C1.6alkylSO,NR™®-, or a group having one of the following formulae;

0O
<« ((U\
PN
O Me
Cs.zcycloalkyl;
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3-pyridinyl, 5-chloro-3-pyridinyl. 5 7. A conpound

according to any one of the preceding clains wherein
W@R200440399%1r ogen. 8. A conpound accordi ng to anpCDRR2004/005494

the preceding clainms wherein R3 is selected from 10

Cl1 6 alkyl which is optionally substituted by one or

nore substituents selected from -NRL6COR95;

- CONR26R27, C3_7cycloal kyl; 15 Aryl optionally

Anybst iarylt(hdalhyl)-o nehereinnihe earyl iss bplierally subelitatedebly fonenor more

e RAeE spselebim <l reloBly by gt CBR ¢rcoun, on

wlmubnms/mmeteemyemfgem{nxy@rto@al hynefaam, -CONR®R®,
erpar : . A conpound
a@%cﬁ%a%ﬁog@ é”%y %lhgfédfealg?@xpr c?edl ng cI ai ms wher ein

R3 is selected fromnethyl, ethyl, n-propyl,

sieloaBlil pprerSaVly p%‘kxgtwﬁ‘?% G Rk arrd PR Gidped o

anerar mmbt@xalkylrmt—h)ﬂ)NR R&mmmpsgoroups;  Het erocycl vyl

which is optionally substituted by one of nore
substituents selected from MCO, cyclopropyl CO
Retérocyd\DWhich36 oponafly sobgtitutad bpene biimoge subsétgnterseldgeted from

('EJ%%Q(EIYF ;%Hg/ﬂ%ﬁl ab%ﬁéﬁ@‘;ﬁ&g-,l?getie?oa@lca (optionally substituted by
dhre érdm&t hymmmgbwasbméhlkm@m arfdcost WR%@M C1.salkylSO,

%Y'?thw Fraiads (A5 a e BsiuRiohigae o motd Kisalkr or c.

60;515494 11. A conpound according to any one

d I
erei eri diny
ﬁm%erg%bciﬁ k8 o egyia b hehug et €081 vt e
from MeCO, cyclopropylCO 2-furylCO. 5 12. A
corr(?gund according to any one of the preceding clains
MY 8in R3 is 1-acetyl -4- piperidinyl,

1- (2-furanyl carbonyl) - 4-pi peridinyl, or

1- S]l%d propyl carbonyl)-4- piperidinyl. 10 13. A
' raccording to any one of the preceding clains
wherein R20 i s hydrogen,

R is hydrogen, C,.calkyl or a group of formula:

(3),

RN

R* is hydrogen, C,alkyl, halogen or C.calkoxy.
R*™, R*"® R* and R*"® all independently represent H, Cy. alky};
R* and R independently represent H, Cy.salkyl, Cs.;cycloalkyi or heterocyclyl

R* and R* independently represent H, C,.alkyl optionally substituted by OH:
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. A pemperndeaccording to claim 1 wherein

met hyl, ethyl, fluorine or chlorine. 14. A conpound
according to any one of the preceding clains wherein n
WO 2002/1030%8 15. A conpound according to any one BET/EPm04/005494
precedi ng clainms wherein R34 represents a group of
formula: C1 | )n R3-S T 20 16. A conpound accordi ng
to claiml which is 4-[(3-nethyl
phenyl ) am no] - 6- (et hyl sul f onyl ) - 3- qui nol i necar boxani d
R®and R® together with the nitrogen atom to which they are attached may form a

4-[ (3-cyanophenyl ) am no] - 6- (et hyl sul fonyl )-3-qui nolin
heé%%’{gb%ﬁ g‘ﬁﬂ de,

4- (2, 3-di hydr o- 1- benzof uran- 4-yl am no) - 6- (et hyl sul f on

y1)-330ui nol i necar boxam de : d form a
RYe0q &1 Hedsrious SRRy Ion 1% piet: R & AasTes. e o
hétBRlcydacmgpoxam de, 25

4-{[ 4-1l uoro-3-(net hyl oxy) phenyl ] am no} - 6- (net hyl sul fo

nyl ) - 3- qui nol i necar boxam de,

R#-drd3R € hioge e avihl thamitroakn Gi¢nmeo wHichuthieyraye attachad may iform a
necar boxani de

heteroey@YISRg AR PSP PRVPA i no) - 6- (phenyl sul fonyl ) - 3- qu
i nol i necar boxam de, 4-[(1-nethyl-1
R?é%gé%gngp%%ﬁ% V\ﬁthytll']é AR RohRB SIS el U akiadhdl B form a
héetdcgeigyrg@phenyl ) ami no] - 6- (phenyl sul f onyl') - 3-qui nol i n
ecar boxam de, 30 4-(2,3-di hydro-1
- benzof ur an- 4-yl am no) - 6- (phenyl sul f onyl ) - 3- qui nol i nec
ARKRA ether with the nitrogen atom to which they are attached may form a
4-{[ 3- (et hyl oxy) phenyl ] am no} - 6- (phenyl sul f onyl ) - 3- qu
hetesdyA¥LHIBoxam de, 229 WO 2004/ 103998
PCT/ EP2004/ 005494

-(cyclopentyl sul fonyl)-4-[(3-fl] uor. en ] -

Rggn@? R Seasiier rW'Hbg‘e ’ng?qe@- {tﬂ@t Wy%g@)t&beﬁ(yér%aéﬂagﬂéd %agq‘orm a
HERYbRR MY ser{d<tmbrpRbling oxy) phenyl ] su | fonyl } - 3-

qui nol irnecar boxam de, 6-[(1,1-d

i met hyl et hyl ) sul fonyl ]-4-{[3- (et hyl oxy) phenyl ] am no} -

R rf&j R RQddtRECRIRD headTirgan atom to which they are attached may form a
6- 7] 2 (acetyl am no) et hyl ] sul f onyl }- 4-{[ 3- ( met hyl oxy) ph
hetejPqyse AWad:- 3- qui nol i necar boxami de.

6-[ (1, 1-di net hyl et hyl)thio]-4-{[ 3-(nethyl oxy) phenyl ] am

i no} - 3-qui nol i ngcar bgoxam de, _
v@ﬂw{t{ﬁe P(Caltsé’ttwta%& )y é?tq Qﬁsﬁf]nf’hwi‘ fﬁf?f{?f%“-tﬁf%{h%'c)xy) phenyl

] ami no} - 3- qui nol i necar boxam de, 10 4-[(1-methyl-1

H i ndazol - 6-yl ) am nq] - 6- ( pher]%l iE‘éEL‘é{%}é'fPo'n?' gui nol i neca

%&'{‘{F}%Qé“ r XA N ROre RaBtitlers selpeted (rohedydatiyl, f
y - -

ui nol i necar boxam d

hildgeB. Gcetkiiph Rl ')(Qh'ia)m@H)B%(I-ﬁ'@ﬂ??éul fonyl)-3-qui nol i

necar boxani de,

8- met hyl - 4-{[ 3- (et hyl oxy) phenyl ] am no} - 6- ( phenyl sul fo
Ayl fused tpa heterasyeldrisex am de,

Heteroaryl optionally substituted by one or more substituents selected from: Cy.galkyl,

halogen, or

C.salkoxy groups.
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4-{[ 4-f 1l uoro-3-(net hyl oxy) phenyl ] am no} - 8- net hyl - 6- (ph
enyl sul fonyl )-3- 15 qui nol i necar boxam de,
wQ 200t1689b8 4- { [ 3- (et hyl oxy) phenyl ] ami no} - 6- ( nePdIEB2004/G5494

nyl ) - 3- qui nol i necar boxam de,
8- met hyl - 4- {[ 3- (net hyl oxy) phenyl ] am no}-6-{[ 4- (net hyl o
xy) phenyl ] sul fonyl } - 3- qui nol i necar boxam de, 4-(2 ,
3-di hyd

3. A ccdmpveind obocading- td afEimo)i- & nelaihy | 2 BaKdrdin( et sy lselegled from

o B SR e M BB RBPE rot ny1 ) o

enyl ] sul fonyl }-3- qui nol i necar boxam de

4, A'_I_cgi?lég%{rﬁ) ég‘[’&i}'ﬁgﬁn&% %1 {T)f th(e n%reﬁ ﬁaﬂm%ny}]ejremlﬁ |ﬁ ﬁelected
5 flonB- qui nol i necar boxam de 25
4- (2, 3-di hydro-1, 4- benzodi oxi n-5-yl am no) - 8- et hyl - 6- {
[ 4- (met hyl oxy) phenyl ] sul fonyl }- 3-qui nol i necar boxam de

/ O chl or ophenyl ) am no] - 8- net hyl - 6- {[ 4- ( et hyl oxy) ph
@ sul f onyl }-3- qui nol i necar boxam de

(3-cyanophenyl ) am no] - 8- net hyl - 6- {[ 4- (et hyl oxy) phe
M ] sul fonyl }-3- 30 qui nol i necar boxam de
4- (1, 3-benzot hi azol - 6-yl am no) - 8- et hyl - 6-{[ 4- (nmet hyl o
xy)ph§nyl]sulfonyl}-3- gui nol i necar boxam de 230 WO
998 PCT/ EP2004/ 005494
3-f) uor ophenyl ) am no] - 8- net hyl - 6- {[ 4- (et hyl oxy) ph
ul fonyl }-3- quinol i necar boxam de
2, 3-di hydr o- 1- benzof ur an- 4-yl am no) - 8- net hyl - 6-[ (4-
nmet hyl phenyl ) sul f onyl ] - 3- qui nol i necar boxanm de 5

10 8- et hyl - 4- [ ( 1- net hyl -
H i ndazol - 6-yl ) am no] - 6- [ (4- net hyl phenyl ) sul f onyl ] - 3-
qU| nol |(5ecar boxam de
q {[ 3- (et hyl oxy) phenyl ] am no} - 6-[ (4- net hyl ph
i uI f nyI ] 3- qui nol i necar boxam de
A< { LA 3- (et hyl oxy) phenyl ] am no} - 8- net hyl - 6- (e
t hyl sulcf)onyl ) 3- 10 qU| nol i necar boxam de
8 et hyl - 4-[ (1- et hyl -
H 1 ndazol - 6-yl ) am no] - 6- (phenyl sul fonyl)-3- ¢
ui nol i necar boxam de
5. A compound according to any one of the preceding claims wherein R' is selected
15 from
Aryl optionally substituted by one or more substituents selected from: methyl, fluorine,
chioring, -CN, -OMe, -OH, COMe
20 Heteroary] optionally substituted by one or more methyl, ethyl, flourine, chlorine or
methoxy groups.
6. A compound according to any one of the preceding claims wherein R' is selected
from 3-(methyloxy)phenyl, 3-methylphenyl, 3-cyanophenyl, 3-fluorophenyl, 3-
25 chlorophenyl, 4-fluoro-3-(methyloxy)phenyl, 3-acetylphenyl, 4-hydroxy-3-

(methyloxy)phenyl, 2-fluoro-3-chlorophenyl, 2,3-difluorophenyl, 3,5-difluorophenyl, 1-
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4-(2
3-di hydr o- 1- benzof ur an- 4- yl am no) - 8- net hyl - 6- (net hyl su
wo b@agd3p9B8- qui nol i necar boxam de 15 PCT/EP2004/005494
8- met hyl - 6- (et hyl sul fonyl ) -4-(3-pyri di nyl am no) - 3- qui
nol i necar boxam de 8-net hyl -4-[ (1-net hyl -
H i ndazol - 6-yl ) am no] - 6- (et hyl sul f onyl ) - 3-
qui nol i necar boxam de
rethyI3H-berwriojslaeclylg-gnil modth @- thbinkdpkol &- Y1 e meteidx pBplydidinyl, 3-

nql
eyl SANTSRLRTIATRR ety I
3-ppuridimyl, |5Frdfmao+ﬁemamrdb 20 4-[(1-ethyl -
H pyrazol - 5-yl ) am no] - 8- net hyl - 6- (et hyI sul fonyl)-3
qui nol i necar boxam de
7. Aescrmmchyid atcidig treiniiphe i dhePrpsadindy claims wherein R? is hydrogen.
i nyl ] am no}-6- (et hyl sul fonyl )-3- qui nol i necar boxam de
8- net hyl - 4-[ (5- et hyl - 3- pyri di nyl ) am no] - 6- (msthylsulf
8. Aongmpedrdyaceunting €c anycrenofdthe @Bceding claims wherein R® is selected
%n‘ﬁhl or o- 4- [ ( 3- net hyl phenyl ) am no] - 6- (et hyl sul f onyl ) -
dui nol i necar boxam de
8-chl oro-4-{[ 4-fl uoro-3-(nethyl oxy) phenyl ] am no}-6- (e

C% Xcéhﬁ/ﬂiy%lgﬁ)/s %}tlgnalﬁlﬁ%ygg gu{%%co%/ro%%xoar%ore substituents selected from

-NBECOR Cr eCi:GMRffRém no) - 6- (et hyl sul fonyl ) - 3-

qui nol i necar boxam de 30

8- chl oro- 4-[ (3-cyanophenyl ) am no] - 6- (et hyl sul fonyl ) -3
Ggeycivalkdyhecar boxam de

8-chl oro-4-[(3-fl uorophenyl )am no] - 6- (net hyl sul f onyl) -

3- qui nol i necar boxam de 8-chl oro-4-[(1-nethyl -

Arlli spdiarally- Substijuted by lon6-drimabiey sshstifuenid gelécted from Cqgalkyl-, Cq.

%%ggﬁg%/w oxam de ZﬁlI WO 2004/ 103998

6 5494

3- En(ﬁo(agn noct:uaggonyln;?t Szlmst hyl - ﬁe%[zs (et hyl oxy) phenyl
HETTD S Bt e CRUTERLY SRR SPro g Miors shitiiamtsseipated from

QR kN Do XF)pheslkli@D?, melerSaryikT a4} nol i necar boxam de 5
8- met hyl - 4- {[ 3- (net hyl oxy) phenyl ] am no}-6-{[ 3,4, 5-tris
(et hyl oxy) phenyl ] sul fonyl }-3- qui nol i necar boxam de
9. Ahysihpain dOéd‘,cﬁb@dm to any one of the preceding claims wherein R® is selected

f%‘{)'l[‘?gﬁ‘)’l blgws él oéﬁ)%?’n%&égﬁgﬁnm%C&b , MéSNCES(CHz)z' ;

{[ 3- (et hyl oxy) phenyl ] sul fonyl }- 8- met hyl - 4- {[ 3- (et hy
Cycfc%%ﬁhenyl ] am no}-3- 10 qui nol i necar boxami de

Aryl optionally substituted by one or more methoxy, methyl, -CONMe; groups;

Heterocyclyl which is optionally substituted by one of more substituents selected from
MeCO-, cyclopropylCO, 2-furylCO-.

10. A compound according to any one of the preceding claims wherein R® is 4-
(methyloxy)phenyl, phenyl, 3-[(dimethylamino)carbonyl]phenyl, 4-methylphenyl, 3,4-
bis(methyloxy)phenyl, 3,4,5-tris(methyloxy)phenyi, 3-(ethyloxy)phenyl.
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6-{[2- (acetyl ami no) et hyl ] sul fonyl } - 8- met hyl - 4-{[ 3- (et
hyl oxy) phenyl ] am no}-3- g uinol i necar boxamni de,
w®G2(0g3e390%li met hyl am no) car bonyl | phenyl } sul f onyPQ'F/BP2084/605494
yl-4-{[3-
(et hyl oxy) phenyl ] am no} - 3- qui nol i necar boxam de, 15
6- ({3-[ (di nmet hyl am no) car bonyl ] phenyl }sul fonyl ) -4-{[ 3-
(et hyl oxy) phenyl ] am no}- 3- qui nol i necar boxani de,
4-1 ( 3- cyanophenyl )am no] - 6- ({3-[ (di et hyl am no) car bony

h ol.l..nec
11. %L{*’?ég%{vﬁ 5?@{%@ ta mav%/ %%P%%‘ﬁjﬁr?&ln&é%‘fl ims \3%?{8’,85’;5@8,9 &Q P}endmyl
groupt sifstituted by longé drimd@® substituents selected from NIeCO- cyclopropylCO,
£ 'b?d_dazol - 6-yl )am no] - 3- qui nol i necar boxam de
FJ@’ -di hydr o- 1- benzof ur an- 4-yl am no) - 6- ({ 3-
[ (di met hyl am no) car bonyl ] phenyl } sul f onyl ) - 8- net hyl - 3- g

e
d ~ ! 0 -(cyclopro -4-
rﬁ%%{diln;?{zifur anyl Zgr bonyl ) - 4- pi l%ri di nyl ] suI?yonSI }p.yé:??ré’”y)
-A- 3_

(et hyl oxy) phenyl ] am no} - 3- qui nol i necar boxam de

4-1(3-¢C m 2-.fur lc onyl : 4-
13. A gampo @ oRReERY i 3 B éﬁ@{%w Saih iR ST yais aBrogen.
rbethj/1eihgly duapreapychiginbonyl ) - 4- pi peri di nyl ] sul f onyl } - 8-
nmet hyl - 4-{[ 3- (et hyl oxy) 30
phenyl ] am no} - 3- qui nol i necar boxam de 4-( 2,
14. /Se@rri)mmd)ac’bommfamyamalbf eapreoegind clalnis wRerttraizyd, car b
onyl ) -4-
pi peri di nyl ] sul fonyl }-8-net hyl - 3- qui nol i necar boxam' de
15. ﬁféa&nﬁ‘&lrﬁﬂﬁfdold)ﬁ@ﬁ?aﬁcghEBf?ﬁiér@%ﬂ% glalm? i/vheiefm R* I r}ep;resents a
- -{cC opr opyl car bony pi peri di nyl]sul fony -
g(?‘,ié’;c-’foé)ﬂﬁ WPo- 1 - benzof ur an- 4-
yI am no) - 8- net hyl - 3- qui nol i necar boxam de
acetyl -4-piperidinyl)sulfonyl]-4-{[4-fluoro-3-(m
&%}yxy) phenyl ] am no} - 8- net hyl - 3-
hi necar boxanm de 5
- di hydr o- 1- benzof ur an- 4- yl am no) - 8- net hyl - 6- ({ 2-
;?’(rre yl sul fonyl)
am no] et hyl } sul fonyl ) - 3- qui nol i necar boxam de

16. At 2- fuh@ﬁ/gycar bon1yvlvr)1c4 pi peri di nyl]sul fonyl}-8-ne
)g@l?e@#yr%Mb}@%@%tsﬁﬁ&ﬂﬂl)@hunﬂ@l%b@%ﬁ&ﬁ)ﬂ

4\,[((5 %yiqpé\ﬁwl%ﬁ]n@g%wgw@gyl)% lJ’ nsolﬂhtfaé)a? oxamlde{ [ 4-Tluo

4-(2,3-dihydro-1-benzofuran-4-ylamino)-6-(methylsulfonyl)-3-quinolinecarboxamide,

4-{[3-(methyloxy)phenyllamino}-6-(methylsulfonyl)-3-quinolinecarboxamide,
4~{[4-fluoro-3-(methyloxy)phenyljamino}-6-(methylsulfonyl)-3-quinolinecarboxamide,
4-[(3-chlorophenyl)amino]-6-(methylsulfonyl)-3-quinolinecarboxamide,
4-(1,3-benzothiazol-6-ylamino)-6-(phenylsulfonyl)-3-quinolinecarboxamide,
4-[(1-methyl-1H-benzimidazol-6-yl)amino]-6-(phenylsulfonyl)-3-quinolinecarboxamide,
4-[(3-cyanophenyl)amino]-6-(phenylsulfonyl)-3-quinolinecarboxamide,
4-(2,3-dihydro-1-benzofuran-4-ylamino)-6-(phenylsulfonyl)-3-quinolinecarboxamide,
4-{[3-(methyloxy)phenyllamino}-6-(phenylsulfonyl)-3-quinolinecarboxamide,
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10 met hyl - 3- qui nol i necar boxam de
4-1 (2, 3-di fl uor ophenyl ) am no] - 8- net hyl - 6- (et hyl sul f on

W@ kgo4363998 nol i necar boxam de PCT/EP2004/005494

4-[ (3-chl oro-2-fl uorophenyl)am no] - 8-net hyl - 6- (net hyl s
ul fonyl ) -3- quinol i necar boxam de

4-1 (3, 5-di fl uorophenyl ) am no] - 8- net hyl - 6- (et hyl sul f on
yl ) -3-qui nol i necar boxam de 15

M@QIEpéﬂtﬂewl@nSB-ﬂy{(ﬂ dliangpheayi)arninoB3metriolihe@Grifaxattidd, sul

40&%/ %e%ﬁﬁ%#)gﬂéﬁ@ ? mrﬁ&h%lfx)gp herl_yH lflfoé]yle et hyl sul f

quinglipe@riopKanude, Inec_ar boxam de o . I

Sl R TR g ! (o)

quiretigédagipixao}ided- qui nol i necar boxam de hydr ochl oride .

L b RO A AW blatndigys ¢ 1 o

o@ur{o(mlecfafbbxamldtwl et hyl ) sul fonyl ] - 8- net hyl - 4- (3- pyri di ny
ey R B DS B APk et B idtingpeyeerepce

6aff2-] acetylapuinnthyiidid rda{i3-dme thgloxy)phenyllamino}-3-quinolinecarboxamide,

AR B R B s ont gl loetermamidre

42A-hydroxy-3- (methyloxy phenyl]amlno} 6-(phenylsulfonyl)-3- qumohnecarboxamlde

4@ %F%H@b?'}@a% ]r?o(Pf‘%rgV‘i %@8%32?{" n%ﬁneca g~ (methy
&m@tfﬂl-d-l{ﬂ?o)(d‘remylow Hifneo?l]anam}% &dr@nylealjon&})m UhydlinBedrbexdmide,

4 [‘f tigorgh b’?)%%ﬁp%t‘?ﬁneg‘!y {}ﬁﬁ:\g H‘\g(ﬁ—&pfeaylgqlfﬁgylwr et hyl)

gsiirloficeoarhexa@ride, nol | necar boxam de

FWF@"MYJ} éﬁﬂr{edhy 0’%1}3) ﬁ]aﬁgﬁé}% @éjﬁg/ SQFO%}) 3~ qumcﬁrlhecargoxamlde,

88methiyld-{[8-( h(eﬁ‘ryﬁdxv)liheﬁi"}%ﬁ)‘hd}@ﬁﬂ[ﬂ‘%ﬂneﬁw(dﬁlphﬁhﬁ]smf@%@ 3

nol i necar(gegxam e

qﬁqlot'%ec&/% yl ) am no] - 8- et hyl - 6- (et hyl sul f onyl ) - 3-
4q(l2l,340|hydi‘re€18lbémbmrde- IaZﬁBo)V@n%ﬂWJ{PGQﬂ&hyloxy)phenyl]sulfonyl}-S-
PCT/ EP2004/ OO 494 8-ethyl -4-[(1-nethyl -
IHNOREEALNOEMAS ani no] - 6- (et hyl sul f onyl ) - 3
4(;{(3 B@étylbﬁ@rﬂmbﬁmﬂj]%dﬁethyl 6-{[4- (methyloxy)phenyl]sulfonyl} -3-

ré)ﬁhs rr@)aO 1- benzof uran- 4-yl am no) - 8- et hyl - 6- (net h
Ay %ﬂgﬂ% qui nol i necar boxani de 5
8&methiply4-{(G-rbaayinH- mdbid)-lEWI)an*ﬂncﬂ]% H31 ek ABheON s Bf iy} LB-
ol i Eecar boxargfge 4- (2, 3-di hyd
M1 4-vyl am no) 8- f | uor o- 6- (net hyl sul f onyl)

4=(3, JAdiHydrel i, AeeRFdIRXRAB-HRMINo)-8-methyl-6-{[4-(methyloxy)phenyl]sulfonyl}-
3-quinolinecarboxamide
4-[(3-chlorophenyl)amino]-8-methyl-6-{[4-(methyloxy)phenyl}sulfonyl}-3-
quinolinecarboxamide
4-[(3-cyanophenyl)amino]-8-methyi-6-{{4-(methyloxy)phenylisuifony!}-3-
quinolinecarboxamide
4-(1,3-benzothiazol-6-ylamino)-8-methyl-6-{[4-(methyloxy)phenyl]sulfonyl}-3-

quinolinecarboxamide
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8-chl oro-4-[(5-chl oro-3-pyridinyl)amno]-6-(ethylsulfo
nyl ) - 3- qui nol i necar boxam de

W@2@hi1a3908 4- [ (5- chl or o- 3- pyri di nyl ) am no] - 6- ( pPOPEPR04/605494

onyl ) - 3- qui nol i necar boxam de 10

8-chl oro-4-[(5-chloro-3-pyridinyl)amno]-6-[(1-nethyle
t hyl ) sul fonyl ] -3 qui nol i necar boxam de

8-chl oro-4-[(5-chloro-3-pyridinyl)amno]-6-[(1,1
4-[B-fredrophertyhgin)rei:Bfrostiry116-34- (methytosy ohemdls biforaiidd e

-pyridi nyl)am no] - 8-nethyl -6-[(1-nethyle
qtuhrlo ?ec%%oggﬁly -3- 15 qui nol i necar boxam de
46(-2(3ed|hydir9ull benzpfuyantd{ylebrifid dnwtiA-6y(4-thethylhanylyso]foiddd-

Jecar boxam de
q&#%'ﬁf@%%w et hyl )sul fonyl ] -4-[ (5-fl uoro-3-pyridin
Byrngtoyi--f([1 rﬁethﬁt1h1ﬁlndazol@uyl)wblmieﬁ:Hér-hmtlagﬂpht@yl)sulfonylj -3-

q[%Wym' 319?04}(%{“ - fl'uor o- 3- pyridinyl)am no] - 6-[ (1-net hyl e

-3- 20 quinolinecarboxam de

88mefh|yb4*{i3€(ﬂ{eﬂib/101<ymhﬁﬁylla’m'N}F@*[@‘S‘ﬂﬂthﬁiﬂ*}é“]VL)SIUI'{O@@H-B’r uor o-

nol - 3- qui nol i necar boxam de
qﬁ r{%{@é %ﬁ@%’%@ pyridi nyl )am no] - 6- (et hyl sul fonyl)-8-ne
4t{HuGo- 3q(nmetby|oxymfwnblﬂaralnb}zl&methyl -6-(methylsulfonyf)-3-

- 3-pyridi nyl)am no] - 8- net hyl - 6- (propyl sul f
qb'ﬁ& '?e(?hbqq%aﬁqul necar boxam de 25
84mpihy-4( oneth@-1birinddzob gy rminaji6-@he (s difodyidt hyl et hyl )
sul I.oncyll%&-XS- raet hyl - 3 qui nol i necar boxam de or a
qb’Wé\)"ﬁ%@é ?@ée\y acceptable salt thereof. 30 17. A
Ma@mumoaemdfur@w 4.gl=bhind 8-inattyil-S R meshylsulfanyl)-3-

3: di.hydr.o-1- nzofuran4y|amno) 8- met hyl - 6- (net hyl su
ql“ ﬁﬁar%ox Hlﬂenol i necar boxami de 234 WO 2004/ 103998

896@1&]5@-0@4%19!@5!&9144_) -48BRmIridinlylafrihd)i3-geihblinecdrboxamide
S%Fﬁgﬁf-ﬂhéﬁétﬁg%zmngOzlél—%_-)gl)rr‘?rt\iﬁéﬁléyr#!eftﬁﬂg&lt)ohgl_)-3-
q-ﬁarr{o(lr’a?eca)frmxa@myl )am no] - 8- net hyl - 6- (et hyl sul fonyl )-3
I box
R oP RIS o8 BB -5 sy sy Fop M A GREp R UE ¢
4qwt9arﬁrpﬁe¢)1meh1|rr@@a‘h@mylaﬁr(rﬁléthylsulfonyl )-3- qumo(hnect:e;]rb?xanlulge
i fluor m no sul fon
Targ Rl e R e M S
qurr@ymémadoxém)de) am no] 8-net hyl -6-[ (1-nmethyl ethyl)sulfo
nr}/]eghyl 4- {[ng %y\o%?)cg rpyrcl)ci(lr?;;ﬁammo} 6-(methylsulfonyl)-3-
quinolinecarboxamide

8-methyl-4-[(5-methyl-3-pyridinyl)amino]-6-(methylsuifonyl)-3-quinolinecarboxamide

8-chloro-4-[(3-methylphenyl)amino]-6-(methylsulfonyl)-3-quinolinecarboxamide
8-chloro-4-{[4-fluoro-3-(methyloxy)phenyllamino}-6-(methylsulfonyi)-3-
guinolinecarboxamide
8-chloro-4-(2,3-dihydro-1-benzofuran-4-ylamino)-6-(methylsulfonyl)-3-
quinolinecarboxamide
8-chloro-4-[(3-cyanophenyl)amino]-6-(methylsulfonyl)-3-quinolinecarboxamide
8-chloro-4-[(3-fluorophenyl)amino]-6-(methylsulfonyl)-3-quinolinecarboxamide
8-chloro-4-[(1-methyl-1H-indazol-6-yl)amino)]-6-(methylsulfonyi)-3-
quinolinecarboxamide
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6-[(1,1-d
i met hyl et hyl ) sul fonyl ]-4-[(5-fluoro-3-pyridinyl)am no]

WO eon03yd - 3- qui nol i necar boxam de 15 PCT/EP2004/005494

8-chloro-6-[(1, 1-di net hyl et hyl ) sul fonyl]-4-[(5-fl uoro-

3- pyridinyl)am no]-3- quinolinecarboxam de or a

phar maceutically acceptable salt thereof. 20 18. A

compound according to Claim1l1 which is

et By (3-@mincgathesyihptrosthyphddinEthylonpphényfafitaia-hy| o

: }-3- quinolinecarboxam de, 25

éw(]?gﬁp%dﬁoﬁgﬁweb?%gno) car bonyl ] phenyl } sul fonyl )-8-neth

§HE34-bis Brethyloxy)phenyllsulfonyl}-8-methyl-4-{[3-(methyloxy)phenyllamino}-3-
anyl ] am no} - 3- qui nol i necar boxam de

R e

S-nfeltiay A 8- traethylbanp esly faminok$H] 3 68 (rethylaxgydhengiisLifdnyl}-3-
éﬁlﬁ@gk%g} SQ}LIH@%IBR%é 3- 30 quinol i necar boxam de,
“T(3-¢

yanophenyl)am noJ-6-({3-[ (di net hyl am no) car bony
$[sHebig(Meatiyi6xydHenylsuifenyil4-{13-(npiiyioly)phecgiidminaysde,

GRNQ:AB0LLI3098 PCT/EP2004I 00454

ydro- 1- benzof uran-4-yl am no) - 6-{[ 1- (2-f urany
6-€l3r(btylpky )penyl]sulfonyl}-8-methyl-4-{[3-(methyloxy)phenyllamino}-3-

@ir‘?&fniegérggﬂn%y onyl } - 8- net hyl - 3- qui nol i necar boxam de
alr{[@ﬂaébtwliaﬂmljr?r)eih)lz{})sbEﬁ@m]f&nmthyﬂ-%{[&(mhmbgle)&)mﬁnlyb]émﬁol-GQ'

: am no
‘i@@ﬁﬁ“?éﬁ%ﬁ@ﬁ% 3- qui nol i necar boxam de
@({6{[&4rh(e_ﬂivlrmfﬁrm)dmbb?ﬁbrasz}enl%ddy+)€ﬁ~rﬁ¢}ﬁyd4-){[3-

_ 8- vl - 4- - (e 0X

%nggnq%ﬁgq%r%’-ﬁ%y}ﬂn?%%?w&?%b&&@ﬁedg hy)ér ochl ori de 10
@& ({3d(drhethplamind)carbonyylphergdip titdrlyh-4sgd-{methelogPbherhPamtho}-3-

0od for the prophylaxis or treatnent of a clinical
ﬁé}gﬂd'ﬁ??acgﬁoﬁm@e’namml, such as a human, for which a

4 HB-eyanapheMDMincle- ({84 @imétsylantic)edreshylphémils GIRSRYN isS@sthyl-3-
%ﬁ%?ﬁn‘]’ nﬁtra ion of a therapeutically effective
SUHT <%t ?‘rpound of formula (1) according to any

@& ({8-[@imethpaminolcaricorl@piesnyd sty Iacesihly cafhmaagemt-abl e
salt thereof. .20, A cC ound of fornula (1) according
R zgkg-yb@mmog—ﬁfpglrﬁggcai XHMIdE phar maceut i cal |y

A pihgdioe! -seiofurbedetdminey-6yge i n nmedi cal therapy.
[(dimethylamino)carbonyl]phenyl}sulfonyl)-8-methyl-3-quinolinecarboxamide
6-[(1-acetyl-4-piperidinyl)sulfonyl]-4-{[3-(methyloxy)phenyl]amino}-3-
quinolinecarboxamide
6~{[1-(2-furanylcarbonyl)-4-piperidiny{]sulfonyl}-8-methyl-4-{[3-
(methyloxy)phenyllamino}-3-quinolinecarboxamide
4-[(3-cyanophenyl)amino]-6-{[1 -(2-furanylcarbonyl)-4-piperidinyl}sulfonyl}-8-methyi-3-
quinolinecarboxamide
6-{[1-(cyclopropylcarbony!)-4-piperidinyl]suifonyi}-8-methyl-4-{[3-(methyloxy)
phenyl]lamino}-3-quinolinecarboxamide
4-(2,3-dihydro-1-benzofuran-4-ylamino)-6-{[1-(2-furanylcarbony!)-4-
piperidinyl]sulfonyl}-8-methyl-3-quinolinecarboxamide
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20 21. A conpound according to claim20 for use in the

treatnment of inflammtory and/or allergic diseases.
WQ@2004A039br maceuti cal fornmul ati on conpri si ng aPCORPO4IGD5494

of formula (I) according to any 25 of clainms 1 to 18

or a pharmaceutically acceptable salt thereof and a

phar maceutically acceptable carrier exci pi ent and

optionally one or nore other theﬂgeutl cin edl ents,

6B~ (%cley@@vlﬁ@bp@y\) #oinsritioyiryifandofnbe drkhygro-f ﬁaq,fara@ﬁ
y%ﬁrﬁ H_R@iHy/ PR3 %G%oﬁ’ﬁ&aﬁoxﬁhﬁ’d 1 30 to 18 or a

ceutl cal accept ab salt and one or nore

6t[h%a@éﬁ1ﬂfp'@er'd' lé'iﬁf‘d tis{[4- ﬂ%%%%b}@%@ml]ammo} 8 methyl -3-
q’@gg ,%ch ?{é,qg,@% 24. The use of a conpound of

according to ab%/ one of Clains | to 18 or

4¢23dinyaieehaneaitran-4utaapnai-seiwi-6-(G- [(rafayisitiogyital | y
Hﬂrgﬁét‘n%@lfonﬁkﬁié\ﬁﬁhbh’ﬁecta g9fdei N the manufacture of a

axis or treatnment of a
Bell 1-t8- f@aany@@rmnvi)érplpertsi?nw}mlfplmywsréef@ﬂt"r-{xé regdiy-1H-

beﬂHﬁHa&&rG ﬂ/lza%rhl gjr%gfxﬁgrrﬁba%xarﬁld%r ocess for preparing

a conp [aimed in claim!l which

6p[t33(ﬁemsthwlemm)§e@<op(qpyl]$Lrlf@avli Adl4aflussergd medhydexydmeniamino}-8-
n}ék&yl-Bﬁw%oslm%@%l neg%?%( ::II ?al mlcl) mﬁ;cra](rje;(nr ngessﬁtgs gnd

4H 2, dgdorpbeny!)amindi-Gametyl-fémethyisuifony)z-mairoliiacarboxamide
4RELAR sl A oRE AR RSIREMS ) Y
gRinNlirecaoRaide \ |/ ‘
4-[(3,5-difluorophenyl)amino]-8-methyl-6-(methyisulfonyl)-3-quinolinecarboxamide
4-[(5-fluoro-3-pyridinyl)amino]-8-methyl-6-(methylsulfonyl)-3-quinolinecarboxamide
4-[(5-chloro-3-pyridinyl)amino]-8-methyl-6-(methylsulfonyl)-3-quinolinecarboxamide
6-({5-[(dimethylamino)carbonyl]-3-pyridinyl}sulfonyl)-8-methyl-4-{[3- (methyloxy)
phenyllamino}-3-quinolinecarboxamide hydrochloride
8-methyl-6-[(1-methylethyl)sulfonyl]-4-(3-pyridinylamino)-3-quinolinecarboxamide
6-[(1,1-dimethylethyl)sulfonyl]-8-methyl-4-(3-pyridinylamino)-3-quinolinecarboxamide
4-[(1-ethyl-1H-pyrazol-5-yl)amino]-8-methyl-6-[(1-methylethyl)sulfonyl]-3-
quinolinecarboxamide
6-[(1,1-dimethylethyl)sulfonyl]-4-[(1-ethyl-1H-pyrazol-5-yl)amino]-8-methyl-3-
quinolinecarboxamide
4-(3,4-dihydro-2H-chromen-5-ylamino)-8-methyl-6-(methylsulfonyl)-3-
quinolinecarboxamide

4 -(2,3-dihydro-1-benzofuran-4-ylamino)-8-methyl-6-(methyisulfinyl)-3-
quinolinecarboxamide
4-[(5-chloro-3-pyridinyl)amino]-6-[(1,1-dimethylethyl)sulfony!]-3-quinolinecarboxamide
8-ethyl-4-{[4-fluoro-3-(methyloxy)phenyllamino}-6-(methylsulfonyl)-3-
quinolinecarboxamide
8-ethyl-4-[(3-fluorophenyl)amino]-6-(methylsulfonyl)-3-quinolinecarboxamide
4-[(3-cyanophenyl)amino}-8-ethyl-6-(methylsulfonyl)-3-quinolinecarboxamide

233



10

15

20

25

30

Z NR2O (Il'l) wherein R, R2 and R20 are as defi ned
inclaiml, and Z represents hydrogen, Cl 6al kyl 20

wo@roohaddgen for exanple chlorine and Y repr esePCBHEP2004/005494

17.

hydr ogen, chlorine, bromne or iodine, with a thiol of
formula R3SH, or the sodiumsalt thereof, R3SNa,
wherein R3 is as defined in claiml, with the proviso
that at |east one of Y and Z represent hal ogen; (iii)
éeqilmtbt‘le[ﬂ-mthybﬂHﬁmdﬁzel:wtiamhapi-eﬂmem;y@ug%%ﬁ)?%sggzgis of

; >miga/ WO 2004/103998 PCT/ EP
tq'Em)awe%a'(bIO)I%rR%r%eéJesents hydr ogen, R19 represents

%&i@)@?@ﬂ-k@n@ an-Rylantheq)-Gaetbly!rb-(metbylaglifanyhidred in

Al enation of a conmpound of formula (XX X)
GlibfiebaroBighRBe0A L 201 8 RI1-, SNCo)l RO (XXX

fretnebrimethyigyiferidhd-£3-pitidinylansinobBominolinenarbmdimids n =
4185y S8 oo i Kb B ool
gdinolinecanygxamider st conpound of formula (1) into ?ter
bt ORI LRHRl s Sy DR
Brehiorerd4@+ehlores3-pyiginyamir@B8-(propylsulfonyl)-3-quinolinecarboxamide
8-chloro-4-[(5-chloro-3-pyridinyl)amino]-6-[(1-methylethyl)sulfonyl]-3-
quinolinecarboxamide
8-chloro-4-{(5-chloro-3-pyridinyl)amino]-6-[(1,1-dimethylethyl)sulfonyi]-3-
quinolinecarboxamide
4-[(5-chloro-3-pyridinyl)amino]-8-methyl-6-[(1-methylethyl)sulfonyi]-3-
quinolinecarboxamide
6-(ethylsulfonyl)-4-[{(5-fluoro-3-pyridinyl)amino]-8-methyl-3-quinolinecarboxamide
6-[(1,1-dimethylethyl)sulfonyl]-4-[(5-fluoro-3-pyridinyl)amino]-8-methyi-3-
quinolinecarboxamide
8-chloro-4-[(5-fluoro-3-pyridinyl)amino]-6-[(1-methylethyl)sulfonyl}-3-
quinolinecarboxamide
8-chloro-6-[(1,1-dimethylethyl)sulfonyl]-4-[(5-fluoro-3-pyridinyl)amino]-3-
quinolinecarboxamide
4-[(5-chloro-3-pyridinyl)amino]-6-(ethylsulfonyl)-8-methyl-3- quinolinecarboxamide
4-[(5-chloro-3-pyridinyl)amino]-8-methyl-6-(propylsulfonyl)-3-quinolinecarboxamide
4-[(3-chloro-3-pyridinyl)amino]-6-[(1,1-dimethylethyl)sulfonyl]-8-methyl-3-
quinolinecarboxamide

or a pharmaceutically acceptable salt thereof.
A compound according to Claim 1 which is

4—(2,3-dihydro—1-benzofuran-4-ylamino)-8-methyl-6-(methylsulfonyl)-3-
quinolinecarboxamide
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8-methyl-4-[(1-methyl-1H-indazol-6-yl)amino]-6-(methylsuifonyl)-3-
quinolinecarboxamide,

4-[(3-cyanophenyl)amino]-8-methyl-6-(methylsulfonyl)-3-quinolinecarboxamide,

8-methyl-4-[(5-methyl-3-pyridinyl)amino]-6-(methylsuifonyl)-3-quinolinecarboxamide

4-[(3,5-difluorophenyl)amino}-8-methyi-6-(methylsulfonyl)-3-quinolinecarboxamide

4-[(1-ethyl-1H-pyrazol-5-yl)amino}-8-methyl-6-](1-methylethyl)sulfonyl]-3-

quinolinecarboxamide

6-[(1,1-dimethylethyl)sulfonyl]-4-[(5-fluoro-3-pyridinyl)amino]-8-methyl-3-

quinolinecarboxamide

8-chloro-6-[(1,1-dimethylethyl)sulfonyl}-4~[(5-fluoro-3-pyridinyl)amino}-3-

quinolinecarboxamide

or a pharmaceutically acceptable salt thereof.

A compound according to Claim 1 which is

8-methyl-4-{[3-(methyloxy)phenyllamino}-6-{[4-(methyloxy)phenyl]sulfonyl}-3-

quinolinecarboxamide,

6-({3-[(dimethylamino)carbonyl]phenyl}sulfonyl)-8-methyl-4-{[3-
(methyloxy)phenyllamino}-3-quinolinecarboxamide hydrochloride

6-({3-[(dimethylamino)carbonyl]phenyl}sulfonyl)-4-{[3-(methyloxy)phenyllamino}-3-
quinolinecarboxamide,

4-[(3-cyanophenyl)amino]-8-({3-[(dimethylamino)carbonyljphenyl}sulfonyl)-8-methyl-3-

quinolinecarboxamide,
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19.

20.

21.

22.

23.

4-(2,3-dihydro-1-benzofuran-4-ylamino)-6-{[1-(2-furanylcarbony!)-4-
piperidinyl]sulfonyi}-8-methyl-3-quinolinecarboxamide

4-(2,3-dihydro-1-benzofuran-4-ylamino)-8-methyl-6-({2-[(methylsulfonyl)amino]
ethyl}sulfonyl)-3-quinolinecarboxamide

6-({5-[(dimethylamino)carbonyl]-3-pyridinyl}sulfonyl)-8-methyl-4-{[3-(methyloxy)
phenyl]lamino}-3-quinolinecarboxamide hydrochloride

or a pharmaceutically acceptable salit thereof.

A method for the prophylaxis or treatment of a clinical condition in a mammal, such as
a human, for which a selective PDE4 inhibitor is indicated, which comprises
administration of a therapeutically effective amount of a compound of formula (1)
according to any one of claims 1 to 18 or a pharmaceutically acceptable salt thereof.

A compound of formula (1) according to any one of claims 1 to 18 or a
pharmaceutically acceptable salt thereof for use in medical therapy.

A compound according to claim 20 for use in the treatment of inflammatory and/or
allergic diseases.

A pharmaceutical formulation comprising a compound of formula (1) according to any
of claims 1 to 18 or a pharmaceutically acceptable sait thereof, and a
pharmaceutically acceptable carrier or excipient, and optionally one or more other
therapeutic ingredients.

A combination comprising a compound of formula (1) according to any one of claims 1

to 18 or a pharmaceutically acceptable salt and one or more other therapeutic
ingredients.
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24. The use of a compound of Formula (I) according to any one of Claims 1 to 18 or a
pharmacuetically acceptable salt or physiologically functional derivative thereof in the
manufacture of a medicament for the prophylaxis or treatment of a clinical condition
for which a selective PDE4 inhibitor is indicated.

5
25. A process for preparing a compound of formula (I) as claimed in claim 1 which
process comprises:
(i) treating a compound of formula il:
X
R X CONH,
R N
20 (m

10 R

wherein R¥, R", and R® are as defined in claim 1, and X represents a halogen atom,

with an amine of formula R'R*NH, wherein R' and R? are as defined in claim 1;
15 (i) when n = 0, treating a compound of formula (I11):

R R
\N/
Y - CONH,
=
A N
R (i

wherein R, R®and R* are as defined in claim 1, and Z represents hydrogen, C;alkyl

20 or halogen for example chlorine and Y represents hydrogen, chlorine, bromine or

iodine, with a thiol of formula R’SH, or the sodium salt thereof, R*SNa, wherein R® is

as defined in claim 1, with the proviso that at least one of Y and Z represent halogen;

(iii) deprotection of protected derivatives of compounds of formula (1);
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(iv) when R* represents hydrogen, R represents R°S(=0),-, and R', R%, R? and n
are as defined in claim 1,
hydrogenation of a compound of formula (XXIX)

R! R?
\N/

( <|3|>1 R* (XXIX)

wherein Y represents chlorine, bromine or iodine, n = 1 or 2, and R, R? R® and R?
are as defined in claim 1.
10

and thereafter and if so desired, converting a first compound of formula (1) into a

further compound of formuia (1);
and / or thereafter and if so desired converting a compound of formula (1) into a salt

15 thereof.
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