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QUI NOLI NE DERI VATI VES AS PHOSPHODI ESTERASE | NHI Bl TORS
The present invention relates to quinoline conpounds,
processes for their preparation, internedi ates usable
in these processes, and pharmaceutical conpositions
containing the 5 conpounds. The invention also
relates to the use of the quinoline conpounds in

t herapy, for exanple as inhibitors of
phosphodi est erases and/or for the treatnent and/or

pr ophydwaxbsrngf pErAVATAGER WO rBrosM@botsTakAsR THHCBCHioREAS €S
such as chronic obstructive pulnonary di sease (COPD)
asthma, rheumatoid arthritis or allergic rhinltis. 10

Th%r@@én@ Qﬂ%ﬂt:oﬁ-?refawsl ot quinolite bﬁnﬁﬂmdhbrﬁ‘mspem;o)' their preparation,

Syl Gl SRR RpeF g SRR 8 coPEKSL eining e
cogpoundsw iteanvenih alstorelaRS toihe usscl thermtwbmﬂjmpqdnds in therapy,

fol %?él%g@ng? WXHBI%%R@I%%M: {r%s%@l ¥¥d/or ¥rYthe treatment andior

ernatively represent an
preghyjeist o |ﬁ@p’§m§@'ycancgorg|aﬂﬁ;gsc diseases nfislings drenic obstructive

uﬂh&@n?&@éhs@?Cbe}sQhﬁ\%sm@ﬁmﬁﬂﬁ%rﬁhm&ig%&hﬂmase
especially type 15 EP 0 480 052 (Qsuka

Phar maceuti cal Co. Ltd. ) di scl oses 4-am noqui nol i ne- 3-
wgauzmmamegsrmm;ei-sasqm Gorapanypdisiasep 4MiiRdoquinpline derivatives

?ﬁ[' ;tahs e‘{] %@ﬁ% aq?é}n@r}glﬁ% 4?{#\*}%&\[% On ﬁgﬁ&h% gmn%tsq‘?mﬂherein R* and
R’smby teathi frelgpendentiyateprasent Ihmrmenalkﬂj mszjofllqlg anyl, la@t@{ogrh[betc.
NRARE %%Pé%%éi%@?ug Fébﬁ‘é’se%?%ﬁ%aﬁ@ RERRRDAR g?ouilH "IﬂErdémpg%ds are

secondary or tertrary carboxam de grou he conpounds
digplased as inhibierg o 8GMR Bmheﬁ@st@-rase geag?qw' type 3(PDES).

secretion, and as cytoprotective agents i nhi bition of

t he ATPase tivat a at .t astric wal
b8 1 494 5y Jguka semdoedice 66 et Fitibeed “Fpiironifpine s
caRpYpmidae svheldire the Bi-amind gromﬂ*d—ll?fr re&ye rephdsent arharbinb, groupSwherein

phosphodi es
R RORen S ey BuabdiiBp S Rbbn RRRS P BBAGIE vt sl
hatagen, alkher eteceand thal $=9arampdemr@ps§0t~l IR rapgsentgoa primary,
seRonddnfor tftialy catboxarhiie! grblip? Orhe compounds are disclosed as inhibitors of

gastric acid secretion, 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 () or a
pharmaceutically acceptable salt thereof:
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(1) wherein: 5 Ris C, .6 alkyl; C3.7cycloal kyl or
C3. 7cycl oal kyl (CL. 4al kyl )- wherein the C3. 7cydoal kyl
is optionally 10 substituted by one or nore
substituents selected from=0 and OH; C4. 7cycl oal kyl
fused to an aryl ring; Aryl or aryl (Cl$al kyl)- wherein
the aryl is optionally substituted by one or nore 15
substituents selected fromCl. al kyl, C, .8al kyl CONR-,
Cl. 6al kyl CO-, hal ogen, -CF3, - (CH2)nOH, - OCF3,
C . al koxy-, C,.3al koxy(C, . 4q¥kyI)R1
C, . al koxyC2. al koxy-, C, . yca-bonyl - CN,
RARGNCO, R RN, R9R10NCONR' O ’
R12R13NSQ2( CH2) m , (& M
4S02C, . 6al kyl , aryloxy,
substituted by Cl1. 3al kg ERH-~R21R2%N( C1_4al kyl ) -
Cl. al koxyCONR23( CH2) ﬁ, 20 ar)}\{ (optionally
substituted by C,.alkyl); APyl fused to a
C4-7cycl oal kyl ring, wherein the cycloalkyl ring is
optionally substituted by one or nore =0; 25 Aryl
fused to a heterocyclyl ringy wherein the heterocyclyl
ring is optionally substituted by one or nore
substituents selected from =0, -COC1, 4al kyl,
wheteidal kyl ; 2 Heteroaryl or
het er oaryl (Cl$al kyl ) -wherein the heteroaryl is
optlonally substituted by one or nore substituents
R'sel ected from Cl.sal kyi, aryl (Cl.4alkyl), Cl.Bal koxy,
hal ogen, Cl1. 6al koxyCO, or 5 Heterocyclyl optionally
fused to an aryl or heteroaryl ring; R2 is hydrogen
Cemkgi$al kyl; 10 R34 is hydrogen or a group of fornula:
(Oh R3~S 9 wherein R3is 15

CascCycloalkyl or Csreycloalkyl{Cisalkyl)- wherein the Csrcycloalkyl is optionally
substituied by one or more substituents selected from =0 and OH;

Rl koxy, -NwW
(optional 'y

Cszcycloalkyl fused to an aryl ring;

Aryt or aryl(C,salkyl)- wherein the aryl is optionally substituted by one or more
substituents selected from Cyalkyl, CisalkylCONR®-, C,salkylCO-, halogen, -CFs, -
(CHz)nOH, -OCF;, Cyealkoxy-, Ciealkoxy(Ciqalkyl}-, CiealkoxyCogalkoxy-, C;.
salkoxycarbonyl, -CN, R‘RNCO, R'RN-, R°RNCONR''-, HO(CH,);50-,
R™“R™NSO,(CHp)r~ (4-morpholinyl)Cagalkoxy, -NR™S0,Cqsalkyl, aryloxy, heteroaryl
(optionally substituted by Cy.alkyi), CO;H, R¥'R®N(C1alkyl)-, C.calkoxyCONR?(CHy)m-,
aryl{optionally substituted by C,salkvl);

Aryl fused fo a Cyscycloalkyl 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, Ci4alkyl;

2



10

15

20

25

Cl. sal kyl optionally substituted by one or nore
substituents selected from-0OH -NR 18CORL5,

-NR77R18, - CO2R24, Cl.Bal koxyCONR2G-, - CONR2 R27,

Cl. eal koxy-, Cl1.eai kyl SO2NR33-, or a group havi ng one
of the followng fornmulae; O OMe 20 0 C3. 7cycl oal kyl ;
Aryl or aryl (Cl.eal kyl)- wherein the aryl is
optionally substituted by one or nore 25 substituents
sel ect ed fron1C1$aIkyI , hal ogen-, Cl. eal koxy-,

- C02R28, -CH2CO2H, -OH, aryl(optionally substituted

a Cl al ko het r
Hehoda Ao Res ekl Bheisi B e RRSatiy s SpAphell <Cpstivied gy one
or inetre sstitubnts selnetbd fromr QJ@WAaiy@i@uwlmmikoxyi redogen,
is optionally substituted by one or nore
C’C%k%géérfﬁl - CONR29R30 groups; or Heterocyclyl which
is opti onaIIy substituted by one of nore substituents
He6beRlyEshtibhaRfRsetto 8RbKYorhet dngy! CO-,
%ge)ygi‘boal kgn | CO-, het I|é’r&(’)r:e{"reyl C(r)ﬁ (%{)tl onal 'y
substltut ed by one or nore Cl.4al kyl - groups),
R°(4 hyeiadgdenroy Coalkylr yi CO-, RO1R32NCO-, Cil$al kyl SO2-,
aryl SO2, -heteroaryl SO2 (optionally substituted by
one or nore Cl.4al kyl or C.1lal kyl CONH- groups) The
R%@t@d@u%bwgmspbifnmdato the S(=On noiety through a
carbon atom 10 mis 0-6 nis0,1or2; R19 is hydrogen,
Cl_6al kyl or a group of fornmula: 15 1 R3S -) R20 is
ogen, Cl$al kyl, hal ogen or Cl. gal koxy; 20 R4'18,
1/25, R28 and R31 33 all independently represent H,
3(213? al kyl ; R2B and R27 independently represent H,
Cl.6 al kyl, C3.7cycloal kyl or heterocycyl; R29 and
R30 | ndependently represent H, Cl_gal kyl optionally
wha hﬁigut ed by OH 25 R7 and Re together with the
nitrogen atomto which they are attached may form a
het erocycl yl ring;

C1.ealky! optionally substituted by one or more substituents selected from -OH,
-NR™COR™, -NR"R, -COR¥, C1.5alkoxyCONR®-, -CONR®R?, C.calkoxy-,
C1salkylSO,NR®-, or a group having one of the following formulae;

§ORNR S O

Caycycloalkyl;

R

Me

Aryl or aryl(Ciealkyl> wherein the aryl is optionally substituted by one or more
substituents selected from Cisalkyl-, halogen-, Cqsalkoxy-, -CO:R*, -CH,CO-H, -OH,

aryl(optionally substituted by a Cyalkoxy group) , heteroaryl, -CONR®R*,
Csrcycloalkoxy, Ca.roycloalkyl(Cy.ealkoxy)-, -CFs;
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R9 and R10 together with the nitrogen atomto which
they are attached may forma 30 heterocyclyl ring; 4
R17 and R18 together with the nitrogen atomto which
they are attached may forma heterocyclyl ring such
as nor pholine; R21 and R22 together with the nitrogen
atomto which they are attached may forma 5

het erocyclyl ring; R28 and R27 together with the
nitrogen atomto which they are attached may form a

Hél@rbanyp@mdtefbarylmgalkﬂp r\fmaﬁeuamd HetPodryl Qﬁb%tbhalwi s?.hsﬁthled by one
nitr pch they are attached nay form a
°'ﬁ’é‘1’%?bﬁ?‘€ 'ﬁq%ﬁ%u W”B% rphol i ne; R31 and R32
t oget her W|th the nitrogen atomto which they are

Hﬁ%@c@ﬁ@hiﬁ@ o{gﬁfﬂﬁl@s%@h@d%&%ﬁgbo n E} %bstptéen\f\é Ldlectd¥from

can

ms(l—@,)walkylcas CousreloalelCPn hetemanﬂ@wop rqayar Suhsblﬂ@déwmle or
mérk mﬂm g%upEy @.&‘dﬂ&i?cy@@d %ﬁﬁ@ébnﬂﬂaﬁh@m%@mﬁm%m%

nber " of 'carbon at ons or
aoa RN OB SHoSthsod v a5 Qo .53 ARREPNE gryee
Thedrteardaychids lrikel &aibit Sl=0 ) Ribiet) through a@ark@daispm at ons.
Exanpl es of "al kyl" as used herein include, but are
not limted to, nethyl, ethyl, n-propyl, isopropyl,
mis-GBtyl, sec-butyl, iso-butyl, t-butyl, n-pentyl and
n- hexyl. A Cl.4al kyl group is preferred, for exanple
methyl, ethyl or isopropyl. The said al kyl groups may
nip@ Hpt2onally substituted with one or nmore fluorine
atons for exanple trlfluoronethyl 25 As used
herein e fers to a straight or
ROB AR Gt B 3805 GHBTIT o exanpl 6. et hoxy.,
et hoxy, prop-1-oxy, prop-2-oxy, but-1-oxy, but-2-oxy,
2 t hyl prop-1- oxy, 2-methyl prop-2-oxy, pentoxy or
ﬁé§§goxy A Cl4al koxy group is preferred, for exanple
xy or ethoxy. The said al koxy groups may be
Riopitbnal |y substituted with 30 one or nore fluorine
atons, for exanple, trlfluoronethoxy As used herein,
the term"cycloal kyl" refers to a non-aronatic

R?hig ty8roaér @.4dllyi) haloBér a1 O Bloxyt he speci fied nunber of
carbon atons. For exanple .7cyc|palky| nmeans a non-

R*® R#% R® and R*™ all independently represent H, Cq.5 alkyt;
R® and R¥ independently represent H, Cysalkyl, Cszcycloalkyl or heterocyclyl;

R* and R™ independently represent H, Cy.salkyl 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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5 aromatic ring containing at |east three, and at nost
seven, ring carbon atons. Exanples of "cycloal kyl" as
used herein include, but are not Iimted to,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycl oheptyl. A Ccycl oal kyl group is preferred, for
exanpl e cyclopentyl or cycl ohexyl. 5 Wen used
herein, the term"aryl" refers to, unless otherw se
defined, a nono- or bicyclic carbocyclic aromatic

R'f aAg wif&bgém@owma'mi HiGodéR &t6ml0 varactd thiay atre mittachedt hay form a

ste for t ance phenyl or naphthyl,
hei%?&ff&amgf §%H’°fp61°51 Ca. 7cycl oal kyI or heter ocycl yI

ring. 10 As used herein, the ternms "heteroaryl ring"
RZ28fy RhEtt%&ﬁéry\ﬁlth el lﬁ{rosgfgﬂ at%lts;?@'léﬂ g't%g"gré %ﬁa&%ﬁ'rﬂﬁypform a

a nonocyc ere eterocyclic
he@ﬂ"@ﬁ}’ﬁ'ﬂfﬁgrl ng contai ni ng one nor e het er oat ons

sel ected from oxygen, nitrogen and sulfur. In a

garticul ar as sych a r|n contajns 1-3
R B0, i B RermE thechlieen e e aran I 4 agesteg may, form o
heturo@blylang atonms. Exanpl es of heteroaryl rings
i nclude, but are not limted to, furyl, thienyl,
29 rrolyl 15 oxazolyl, thiazolyl, isoxazolyl,
R and IR Zogsther with thezwirgden asymaeovhieh they e attathe may form a
, thiadiazolyl, pyridyl,
he})c{/r&;@ég *ngﬁu?ﬁ gi?@ﬁhg%&yl pyr a2| nyl and triazinyl. The
terms "heteroaryl ring" and "heteroaryP' also refer
R* and lﬂﬁéCto@étﬁéfctlvmpﬂﬁel’ﬂﬁégéﬁyétbmctoaﬁmtﬂw dré Rftacked Sh&Form a
he onta L ng at | east one heteroatom sel ected from
rtrogen and sul fur, preferably from1l-4
heteroatorrs nor e preferably from1l to 3 heteroatons.
& f ' pendent|y have
L AR o RO AR U T B e gpendent .
rings include, but are not limited to, quinolinyl,

Ad ﬁé&hur r1 W te "é]lﬁri"o}e'fé??/ |to|stl‘3 f“?ﬁ‘fﬂré&%d hydrocarbon chains

Cl nno ndo I ndazol

vl
coptaining| E‘I'ﬁy??eﬁlfﬁ%w"%’ h?BFafPaﬁﬁt"mS beFer' o?%‘fF@l?lewa'kY' means a
strBighE bﬂb%éﬁ&wblkylhmamomm{md at [BaBEZ 1l SaB &0 ikt 6, carbon atoms.

Ex%&!ﬁ%g:oﬁ "‘aj%y? a%olh?fl %g%'ﬁﬁé$ée %é%ﬁ% moﬁﬁpn?e X,grglﬂ ?lmetﬁhlen-propyl
is®propy st-buatfyl, sbebutyl) Bo-bugl f-hutpiu gipeniyiyarat whexv.t A Gdlkydgroup is

pré/f@rl{&ir] 6t exé?apié @Eeeft %lﬁﬁﬂ}@nﬁ erhg seﬁc%lﬁir@ %@E Hday be optionally

Sto a
subsitufeciwithiors orrmweaummamns mﬂmmplatféﬂqum@hﬂont ai ni ng
at | east one heteroatom sel ected from oxygen,

nitrogen and sulfur. In a particular aspect su
A O AP o "SR’ ors Pl 5 brapraeA 9o e, o

exlambler memky Ietrrdmearbws-oﬁy \peom-osy, hgt—i-ag,r, @UQICBxy, Emrm||@ap-1-
g2 R, BRI HSIoR) R, Bl Brbefe, for

example methoxy or ethoxy. The said alkoxy groups may be optionally substituted wnth
one or more fluorine atoms, for example, trifluoromethoxy.

As used hetein, the term “cycloalkyl® refars fo a non-aromatic hydrocarbon ring containing
the specified number of carbon atoms. For example, Csscycloalkyl means a non-

5
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pi peradnyl, imdazolidinyl, pyrazolidinyl,

pi perazi nyl, norpholinyl, thionorpholinyl,

di azepi nyl, azepinyl, tetrahydrofuranyl,

t et rahydropyranyl, and 1, 4-dioxanyl. 6 As used herein,
the ternms "hal ogen" or "halo" refer to fluorine,
chlorine, bromne and iodine. Preferred hal ogens are
fluorine, chlorine and bronmine. Particularly preferred
hal ogens are fluorine and chlorine. 5 As used herein,

ar%rﬁ@ictrmg fégn@mtdgcdi aﬁdswhrdéeamﬁattrﬁm sf\}w satsebrestbing. Examples
escr (> eve S . u

o SRS e P e B b B, AchrbR' 4eBBut
cyclogEntyl, cyGoblexylareldcyaisheptyl, A Gacyaiorathy! gnopp is prefesngd, for example

ShhF £ HAgtitution with the named substituent or
cyé%s ?u ﬁltasg&rmlu pl e degrees of substitution being

al | ovved unl ess otherw se stated. Were one or nore
Wﬁéihﬁetlthhl@iﬁ thedfefin '“éﬂ(leféfé?é* td, ine&éwtﬁer\mde' defiRdE 'a rhéHo- or blcychc

i tuent ref er abl
catp O ppriate T Pstem 35 s B 1 R o B kg e, for
instatice ghert)| b reaphthyiCoptibnaliyciliseal té g IC”cynloplaylton- betescyclyl ring.
cycl ohexyl; Aryl optionally substituted by one or nore
substituents selected from Cl$al kyl, hal ogen, 20
AsQlsed dekein ythe darmsafhieterganCringa Bid (heteroarg| refel &2inlest otherwise

deﬂ%ﬁ@a ﬁoaﬂlgw gsé?l@hhﬁéﬁﬁ(reﬁ&éﬁ%ic afematic rin &_&contammg one

, RTRBN-, C1 oxycarb F@lgal
or@mmﬂsﬁn@@m sRleced Py oxva%mtf@am pyd §HFB§{ ih G Ratiqy(ar aspect
subH @ ah ¥bntalR§ A 13 Gblepdatoms) Xréfetably, tHéyﬁa‘Hreélyl rif@rhas five or six ring

AR gt o ety rb oy, 5Bk bt MRS g iyt pyrro.
oxéZoly,y thiazalyk yiboxazolg, suthiazolyl, tihmiazyigll quraeplyl, | axadiazolyl, triazolyl,
tetﬁa%{a%?%@%/&é {,‘B’P B;%Jé\h “p\‘xﬁgarégffa uumr“g Hazuﬁ Sa%ﬁ tﬁé}mgl The terms
‘hesproreyh ding”yargiuthetereanyle dlsbyefebtwefue?d hsv@cmtmmhfearp@atlc ring
sy&@h?%ﬁgrnfngoép le;%t oﬁ@ h@%'rd%Y&m s@l@dﬁ@tﬁ%ﬁpé@pbn Oird @R nk Ysultur,

substitute nor e
pr?far.abﬁvémﬂ-‘ldrﬁtmtﬁ@s ppres wrefefabwef)% r teﬁ%?fgfeﬁv&ﬁr dJupferably,
thé lfusﬂarrtng@ @agh lméﬁdldhﬂ:h by ﬂeﬁ yt sixefigeseniss Examples of fused

ar?rﬂggzgngiﬁalzn%wﬁ B%enén%ogﬁmg%lt?l é’lﬁ@o lnyW Cli%%;(u)m&lnyi quinazolinyl,
guinoxalinyl, cinnolinyl, naphthyridinyl, indotyl, indazolyl, pyrrolopyridinyl, benzofuranyl,
benzothienyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyi,
benzisothiazolyl, benzoxadiazolyl 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, nifrcgen 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.

6



10

15

20

23

30

Het er oaryl (Cl2ai kyl) wherein the heteroaryl is
optionally substituted by one or nore Cl$al kyl

groups, in particular wherein heteroaryl represents
pyridyl, pyrazolyl; or 5 Heterocyclyl, in particular

t et rahydropyranyl. Exanples of suitable aryl fused to
a C& cycloalkyl ring include: 0 10 10 Exanpl es of
suitable aryl fused to heterocyclyl rings include: 15
o OFLO O\VI \NOI / N"~01/ 1/ u0OoO \ NOG6NL O
9CO 8 910 The follow ng aryl fused to heterocyclyl

r| n rt ) e
WPRERGER, g Bl rrBPRR B ialn rorekl ads, affol. Bromfe anc
:oo_ma APyéferedt hanﬂHSyarQLﬂwtma, Mne;and rigomineoPaticularly preferred
I from rrethyl ethyl, fluorine,
ha@’ﬁeﬁgr ?ﬂﬁgﬁaﬁ%\?‘hﬁ C%% “OH, -NMB2, -O(CH2)20H,
-CF3, -COw, 1,2, 4- oxadl azol yl substituted by methyl;
AsPadddl K#bin) the UBHf P‘éﬂﬂleﬁ'aiﬁ‘f bHeaﬂé &P $he Q&Hsbﬂiﬁbntlﬁ'descnbed event(s)

”ﬁt n {zgé é%gf %g %cﬁng ﬂ¥)4wm§h PRISts that do not

oceur,

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 substituenis.

In one embodiment, R is selected from:

Car cycloalkyl, in particular cyclohexyl;

Aryi optionally substituted by one or more substituents selected from: Cisalkyl, halogen,
Ci.salkoxy, Cigalkoxy(Cysalkyl)-, ~CN, -(CHZ)mOH, -CFs, CysalkoxyCasalkoxy-, R*‘R°NCO,
C1.0alkylCONR®-, R'R®N-, Cyqalkoxycarbonyl, HO(CHz)60-, CiealkylCO-, heteroaryl
(optionally substituted by Cy.salkyl) particularly oxazolyl, pyrazolyl or 1,2,4-oxadiazoly!;
Aryl(C,zalkyl) wherein the aryl is optionaily substituted by -OH;

Aryl fused to a Gsg cycloalkyl ring wherein the cycloalky! is optionally substituted by (=O);

Aryl fused to a heterocyclyl ring, wherein the heterocyclyl ring Is optlonally substituted by
one or more substituents selected from =0, Cy.alkyl;

Heteroaryl optionally substituted by one or more Cysalkyl, halogen (in particular chlorine
or fluorine) or Cisalkoxy groups in particular wherein heteroaryl represents
benzothiazolyl, benzisoxazolyl, benzimidazolyl, indazolyl, pyridyt and pyrazolyl;

7



fl uoro- 3- (et hyl oxy) phenyl, 3-acetyl phenyl,

4- hydr oxy- 3- (et hyl oxy) phenyl, 2-fluoro-3- 15

chl orophenyl, 2, 3-difluorophenyl, 3,5-difluorophenyl;
Aryl fused to a cycl ohexane or cycl opentane ring,
wherein the cyclopentane ring is optionally
substituted by (=0 ; in particular the follow ng fused
systenms: 9 ( 0 ~ 9 9:) Aryl fused to a heterocyclyl
ring, optionally substituted by nmethyl; In particular
the follomﬁng heterocyclyl ring fused aryl systems: 5

or 10 Fbtero tiopall
HelolBEVAG P Wi eshetoraal bty sebRo BF o prppore
C1GaTkyD o0Ps, i parfEildravhierei Ratedaryl repieasnits pyridgy, parapoiyliaty |
benzi m dazol yl, pyrazolyl or indazolyl group
optionally substituted by one or nore nethyl, ethyl,
5 Hetdroeyciyh & partidular tetrahydsopymtyhoxy  groups; preferably
1-nethyI-IFLbenzinidazolyl 6- yI

1- net hyl - I Hi ndazol - met hyl oxy) - 3-pyri di nyl,
Exgmplep pgsswgapie apyl fuspy Faa Mﬁlaalw fing ’\ép'u

5-met hyl - 3-pyridinyl, 1,3- 15 benzothiazol-6-yl,

5-fluoro-3-pyridin I, or 5-chlgro-3-pyridinyl. In one
R2 |sli§dr00e | n"drieenbod RO is

@@ &b s onal |y
BT erSubg J uent | ected from

, -CONR28R27, - NHZ,
or a group having

-NR 17Rt 8, CCQRZ# C1. ealkoxy-

10 one of the fO||OMAng formulae: ONN, OM 10 C2
rcycloal ptlonally substi t ut ed by one or
|tu | ected from Cl-eal kyl -, hal ogen-,
Examples of suitable aryl fused to heterocyclyl rings include:
15

S
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5 Cls$al koxy-, -CO2R28, -CH, -CONR2AR30,
C9. 7cycoal koxy, C~.7cycl oal kyl (C1. eal koxy);
Aryl (O al kyl) wherein the aryl is optionally
substituted by one or nore Cl.eal koxy groups;
Het eroaryl or heteroaryl (Cl.eal kyi) which is
optionally substituted by one or nore Cl-eaikyl 10 or
- CONR29R30 groups; or Heterocyclyl which is optionally
substituted by one or nore substituents selected from
Cl-1 al kylg, Cl.eal kyl CO-, C3.7cycl oal kyl CO-,
het e CO (optionally substituted by one or nore
a@roups), Cl eal koxyCoO, aryl CO,
SO2-. 15 In an alternative enbodiment R3 is
ed from nmethyl, ethyl, n-propyl, tert-butyl,
i sopropyl, MCONH(CH2)2-, Me2NCQ(CH2) 2- ;
Cycl opentyl; 20 Aryl optionally substituted by one or
Therfollewimg ehd fused teshetgrboyclyDiigsiareiurthar@misgimemsoups; i n
particul ar: 4-(nethyl oxy)phenyl, phenyl,
3- [(d|nethylantno)carbonyljphenyl 4- ne&?yiphenyl,
tr| y oxy

[C
Het e yl @

Ighally subgtit ted by one of
nor e ubstltuenn sel ectedfrom Me 5yclopropyICO
2-furylCO, or MESQ2 ;in particul ar mhereln t he
het erocycl yl group is tetrahydropyran-4-yl; a
tetrahydrofuran-3-yl; or piperidinyl substituted by

f ts selected from MeCO-,

cycl O, 2 , or McSQ2-, 30 especially
1- acefyl - plperld ny I\,
1-(2

ranyl car bohyl ) - 4- plper|d|nyl I -
h .

enbodi rent R and R10 together with the hltrogen to
whi ch they are attached 5 represent 4-norpholinyl. In

@'I‘Tﬁ ﬁﬁl R7, R8, R'"18, and R21"26
InQﬂﬁmEEBﬂ are' ndepen en'? sel ected from hydrogen

and met hyl .
Aryl optionally substituted by one or more substituents selected from: methyl, ethyi,

fluorine, chlorine, ~-CN, -CH,CH, -OMe, -OH, -NMe,, -O(CHz):0OH, -CF3, -COMs, 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-
chlorophenyi, 2,3-difluorophenyl, 3,5-difluorophenyl;

Aryl fused to a cyclohexane or cyclopentane ring, wherein the cyclopentane ring is
optionally substituted by (=0); in particular the following fused systems:



10

15

20

10 I'n one enbodi nent RZ8 and R27 are | ndependently
sel ected from hydrogen, nethyl, cyclopropyl, or
4-tetrahydropyranyl; or R2 and R27 together with the
nitrogen to which they are attached forma
heterocyclyl ring, in particular pyrrolidinyl or

nmor pholinyl, In one enbodinent Rte is hydrogen,

Cl. eal kyl or MeSQ2-. In a further enbodinent Rt8 is
15 hydrogen or nethyl, especially hydrogen. In one
enbodi nent e i s hyékogen, hal ogen or Cl.eal kyl .

Al t erhsa » hydr ogen, hl ori e, fluorine,
nmet a furth odi R20 i s
nmet hyT, | ori ne one™¢fibddi nent mis

0 or In one eghodi ment n+s 1 or 2, Tespecially 2.
I n one enbodi nent R34 represents a group of formula:
5.:d. | B is 10 h ]
i et 1 Bebioekin frd Saoety hEARE Hy ein sRRERH ne
follpwingstaredvelylring fusediagyl sysiemiove. 30 12 It is to be
understood that the present invention covers all
conmbi nations of particular and preferred groups

des ?Dherei e. P nds di ng
tot Lpenti o ude t e/
exanp|les- 5 and t|heir phar acceptgdbl e

sal t S Specific ®%anpl es which may be nentioned
i nclude: Exanple 7:
4] ( 3-get hyl phenyl ) am no] - 6- (et hyl sul fonyl )-3-q
i rboxam' de, 10 Exanple 8:
nophenyl ) am no] - 6- (et hyl sul fonyi)-3-qui nolin
ecar boxam dg.. Exanpl e 20:
4- (2, 3-di hydr o- 1- benzof ur an- 4- yl ami no) - 6- (et hyl sul f on
yl)-3 qui nol i necar boxam de, 15 Exanple 27:
He_‘}erﬁlﬁr?r emgw eefbs}jifem{m ]@1&} aoggﬁe gy étay] fedrte) cRiofve or
i pol i necar hoxani de, anpl e 0 ,
kD 1T HRRS 1 A IRk BXGFY A 7P W 1Y ERZpih O 1Y o1
opyibnaliy-substitited | bye one opxdoted methyl) dinanfibwind5 chlorine, or methoxy

ordigkloFEbOr RN ) ATLOR G doTER Y SULEGRYM-Aodui 89T s
(methyioxy)-B-pyﬁdinyl: 3-pyridinyl, 1-ethyl-1H-pyrazol-5-yl, 5-methyl-3-pyridinyl, 1,3-
benzothiazol-8-yl, 5-flucro-3-pyridinyl, or 5-chloro-3-pyridinyt.

In one embodiment, R? is hydrogen.

In one embodiment R® is selected from:

C.s alkyl which is opfionally substituted by one or more substituents selected from
-NR™COR'®; OH-, C, salkoxyCONR®-, -CONR®R¥, -NH,, -NR''R"®, -CO;R¥, C1.salkoxy-;
or a group having one of the following formulae:

\Qol\}3 %O\Me

10
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Exanpl e 43:

4- (1, 3- benzot hi azol - 6-yl am no) - 6- (phenyl sui fonyl ) - 3-qu

i nol i necar boxam de, Exanple 45: 4-[(1-nmnethyl -

H benzi m dazol - 6-yl ) am no] - 6- (phenyl sul fonyl )-3 25

qui nol i necar boxam de, Exan'pl e 52:

4-[ (3- cyanophenyl ) am no] - 6- (phenyl sul f onyl ) - 3- qui noI in

ecar boxam de, Exanple 66:

4- (2, 3-dl hydro-1-benzof uran-4-yl am no) - 6- ( phenyl sui f on

yl)-3 30 quinolinecarboxam de, Exanple 74:

4-{] 3- (.met hyl oxy) phenyl ] am no} - 6- ( phenyl sul fonyl ) - 3-qu
CW?YHDPWé’bar boxam de, 13 Exanpl e 89:

6- (cycl opentyl sul fonyl)-4-[(3-fl uorophenyl)amn no]-3-qu

BN e TR o et ot o
Cﬂﬁi'&ﬂ’W‘OF@@}R 04 HORNR &rsbeyconaikdy, CchmmHEM (61-ei@xy
[(1 - di net hyl et hyl ) sul fonyl ] - 4- {[3 (et hyl oxy) pheny

a }-3- qui necar boxam de npl e 130:
Argd %lbyl)(\am;?'p %m,% mﬂﬁy@'wubst@md by me{qrguqrﬁﬁnmow gPHRS:

enyl ] am no} 3 10 qui nol i necar boxam de. Exanpl e 133

ol L, ) 1 o 7 PSR 6
orGC{)[\IRZQQﬁ‘t@tWSam no) et hyl ]t hi o} - 4- {[ 3- (et hyl oxy) pheny!
] am no}-3- quinoli necarboxanm de, Exanple 163:

4-[(1-nethyl -1 Hindazol - 6-yl)an no] - 6- (phenyl sul fonyl)
Hetegocyglylwihieh is ppticneisubattuled by onegempiesubgiiuents selected from

C@ailﬁﬁ 4Ch.éé%@94 (3’3.7%%(5@9}’ Eﬂgﬁgﬁd@%ﬁﬁ%a@ 4upBRmSL BYlohe or

j - UI Nnol | hecar poxam
mage ?q-@t@b@fqﬂpa@mwﬁ%ﬁw&q A0 cmyl ) - 3- qui nol i
necar boxam de, 25 Exanple 184:

i P SR Y SRR B Exarpl o 105
me;r:]){ l[e:t;yll :crlén;;;fy)l S%r(-hﬁwhlybmw MECQYNHEH )20 MegN@O(Ch).- 6- ( ph
y - -

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)carbonyllphenyl, 3,4-bis(methyloxy)phenyl, 3,4,5-
tris(methylexy)phenyl, 3-(ethyloxy)phenyi;

Heterocyclyl which is optionally substituted by one of more substituents selected from
MeCO-, cyclopropylCO, 2-furyiCO-, or MeSO.-;in particular wherein the heterocyclyi
group is tetrahydropyran-4-yl; 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-piperidiny!;

11
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30 qui nol i necar boxam de, Exanple 186:

7-met hyl - 4-{[ 3- (net hyl oxy) phenyl ] am no}- 6- (net hyl sul fo

nyl)-3- g uinolinecarboxam de, 14 Exanpl e 265:

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, 5 Exanpl e

266:

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

(et hyl oxy) phenyl ] sul f onyl } - 3- qui nol i necar boxami de,
Heeraarpl whe?6in the heteroaryl represents 3-pyridy! which is optionally substituted by

clityes eial PERer IR RIBHAANG 10 Sxami o Zob:
8-nmet hyl -4-[ (1-net hyl -1 Hi ndazol - 6-yl ) am no] - 6-{[ 4-

In &Xﬂ’éteh?ﬂoe%ab? e b ]| S 9aMd it fhe Hithideh N6 GHIdA OB o attached

"eﬂfeiez'téﬂwrl’ﬂﬁﬂff’ﬂl 4- benzodi 0) | n-5-yl ami no) - 8- et hyl - 6- {
[4- 15

%QWW@QEWEQ”}QE]@“FITOHVl |.}¢ﬂ R gu ?-291"!5 Baxan mdeependently

se!@etb(l&onfﬁydrayehendhkmyi noj - 8- et hyl - 6-{[ 4- (et hyl oxy) ph
enyl ] sul fonyl }-3- qui nol i necar boxam de 20 Exanple 271:
4-1(3- cyanophenyl)am noj - 8- met hyl - 6- ([ 4- (et hyl oxy) phe

In ropp] erobddiment} R3-ang BT rase i Indepandantiy relbeter xfzom | hydgan, methyl

cyBodrd, ﬁ‘ &Qﬂé@%l‘?ﬂ%%nﬁ F R RRF %ﬁ@fﬁ% it ﬁe“&fbgéwmmhey
Xy p en |']sul Ton 3-q ui nol ecar oxam

a dfopp g heterocy vl ring, 1 ln particular pyrrolidinyl or morpholinyl.

[(3 f1 uorophenyl ) am no] - 8- net hyl - 6- {[ 4- (et hyl oxy) ph

n G0N shESdmR0 S is tbaBt s 2 YREE ol SRR RyogipphR” s
hy@0gerevriméipylcesplefiaiiy Hydroged.- 3- qui nol | necar boxam de
Exanpl e 287 8- net hyl - 4-[ (1- net hyl -

H i ndazol - yio) am no] - 6-[ (4- met hyl phenyl ) sul fonxl
In gng ambedimestcBT iv Rydioges, hdogeraertealkg2 Alteratively R™ is hydrogen,

chigrife tﬂbc‘/ﬁrredfm{eh‘?f c‘r%yh YA 2¥ihehemyddirAdht e is Rrattyf BT dhchRRne.

enyl ) sul fonyl

In one embodiment mis 0 or 1.
In one embodiment n is 1 or 2, especially 2.

In one embodiment R* represents a group of formula:

(®)

3/5[

It is to be understood that the present invention covers all combinations of substituent
groups referred to herein abave.

12
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qui nol i necar boxam de 5 Exanpl e 294:
4-{[ 4-fl uoro-3-(net hyl oxy) phenyl ] am no} - 8- net hyl - 6- (ne
t hyl sul fonyl ) -3- qui nol i necar boxam de Exanple 303:
8- net hyl - 4-[ (1- net hyl -
H i ndazol - 6-yl ) am no] - 6- (phenyl sul fonyl ) - 3-
gui nol i necar boxam de 10 Exanpl e 307:
4- (2, 3-di hydr o- 1- benzof ur an- 4-yl am no) - 8- net hyl - 6- ( et
hyl sul fonyl ) - 3- qui nol i necar boxam de Exanpl e 308:
It B-t6Bk fmmher@toédrmahweswééennmbémrén Coveiy Bil Eorbyihatiohs 6) papticissr and

nfol I hecar Ex npl e 309:
prg_eﬁg%]ﬂlﬂlpsz‘ TSP_’[ q@eﬁ?}pa ™% ndazol - 6-yl ) ani noJ - 6- (et hyl

sul fonyl ) -3- qui nol i necar boxani de Exanpl e 311:

- l;

Pt PR REBRINE A0 by EIR ke BsTRIcRIoR h BRarmples
arg. t{ve('epwaﬁ@yneaﬂy Byeapiably sas. nﬁpwiw@m@ﬁ wm@un%mm)ent@ned
includdt!li noi i necar boxam de 25 Exanple 315: 4-[(1-ethyl -

H pyrazol - 5-yl ) am no] - 8- net hyl - 6- (et hyl sul f onyl ) - 3-

gui nol i necar boxam de Exanpl e 316:

Ex@viptet 1 yA-f{(3-ieltyiphemyjairl5 ) (mathpigoiforiy i 3iquinalineahrooxdmits,hy
| sul fonyl)-3- quinolinecarboxam de 30 Exanple 317:
8- met hyl - 4-[ (5- et hyl - 3- pyri di nyl ) am no] - 6- ( et hyl sul f
Example) 8. 34-[(&%mphe'nyberahbbSeérmtbwsuifenﬁ»@qwh@inewt)oxamlde,
8- chl oro-4-[ ( 3- met hyl phenyl )arri no] 6 (et hyl sul fonyl ) -
3- g uinolinecarboxam de Exanp

BEgmpin 20 §-(2.3qiaydr ¢'u@PBZ°§UF?'FrétYI@m"&h¢)(ﬁW8Wiﬁ'F‘HWI)T§o} 6- (e

quifdyharditoQaniie, 3- S qui nol i necar boxam de Exanple 371:
8- chl or o- 4- (2 3-di hydro-1 - benzof uran-4-yl am no) - 6- (et

hyl sui f onyl ) - 3- qui nol i necar boxam de
Example 27: 4-{{3-(methyloxy)phenyllamino}-6-(methyisulfonyl)-3-quinclinecarboxamide,

Example 32: 4-{[4-fluoro-3-(methyloxy)phenyflamino}-6-(methylsulfonyl}-3-
quinolinecarboxamide,

Example 35: 4-[(3-chlorophenyi}amino}-6-(methylsuifonyl)-3-quinolinecarboxamide,
Example 43; 4-(1,3-benzothiazol-6-ylamino)-6-(phenylsulfonyi)-3-quinolinecarboxamide,

Example 45: 4-[(1-methyl-1H-benzimidazol-8-yl)amino}-6-(phenylsulfonyl)-3-
quinolinecarboxamide,

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

Example 686: 4-(2,3-dlhydfo-1-benzofuran-4—ylamIno)-a-(phenylsulfonyl)-s-
guinolinecarboxamide,

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

13



10

15

20

25

30

10 Exanpl e 372:

8-chl or o-4-[ (3-cyanophenyl ) am no] - 6- (net hyl sui fonyl ) -3
- gqui nol i necar boxani de Exanpl e 373:

8-chl oro-4-[(3-fl uorophenyl )am no] - 6- (net hyl sui f onyl ) -
3- qui nol i necar boxam de 15 Exanpl e 374:
8-chloro-4-((1-nmethyl-1

H i ndazol - 6-yl ) am no] - 6- (et hyl sul fonyl)-3- q ui no

i necar boxam de Exanple 379: nethyl

ExarrpleBs; amecva@p%h%nuw &-[gséﬁdwémﬂnfliaﬁnddlﬁetdwbmwmbmbe.
] am no) - 6- 20 qui nol i nyl | fonyl ] benzoat e Exanpl e

380:
Exampled126: HHEX fmetiyiixp)pidmileminb]-8-404H ey pxpphesy Bsulfon) (- 3-
qu&@ﬁﬁ%@% iQQF”Y' ] am no} - 3- qui nol i necar boxam de 25
anp ;

8- met hyl - 4- {[ 3- (net hyl oxy) phenyl ] am no}-6-{[3,4,5
E)&apre( m@t %wtmu%hﬁmy])%ﬂohﬂm (b ReMyibRIPHEAG MRS EM de

I
”6%/ Tre%g'ipc’g%rlg'(’ﬁet hyI oxy) phenyl ] sul fonyl }-4-{[ 3- (et hyl ox
y) phenyl ] am no} - 3- qui nol i necar boxam de ' 30 Exanpl e
383:
ExgMplest30e PrilA- @%WBWEW“}VQE‘I'“’PBHLf’}“"’émﬁ{é‘yﬁwpﬁf"#'ﬂ%”'t‘%% hy
quiroiyacetberamiflani no} - 3- qui nol i necar boxani de 17 Exanpl e
392

Eﬁ(la%acet | am no ul fonyl } - 8- net hyl - (3- (et
Enagnp pidf 1-1iim¢thy hyl) cﬁﬂr{mwm v)sbemﬂam@o} anpl e
quﬁ%ﬁné@aftﬁﬁa{rl[?nﬂé“ r5ret hyl am no) car bonyl ] phenyl } sul fonyl ) - S-

net hyl
(et hyl oxy) phenyl ] am no} - 3- qui nol i necar boxami de,

Exanplen! 3s: ¢$Q[2-(aﬁet?llamino)e)thyl]th:)o}—4—{|[3]-(n;]ethylc?xf)phle?yllam:n)o}-s- 0
- ({ 3- ' yl am no) car bonyl ] phenyl } sul fonyl ) -4-{[ 3-
q“Mé%ﬁ{b%%ﬁ'ﬁ i i nol | ' 10

enyl ] am no} - 3- qui nol i necar boxam de,
Exanpl e 408:

- b
e B e il
qUinRiRASADOXY
6- ({3-[(di met hyI am no) car bonyl ] phenyl } sul fonyl ) - 8- net h

Exiis, 107 A AP metslox e BRI P oless (B amYsH P B 31 5

quinolinecarboxamids,
Example 174. 4-[(3-acetylphenyl)amino}-6-(phenylsulfonyl)-3-quinolinecarboxamide,

Example 184: 8-methyl-4-{[3-(methyloxy)phenyllamino}-6-(phenylsulfonyl)-3-
quinclinecarboxamide,

Example 185: 4-{[4-fluoro-3-(methyloxy)phenyllamino}-8-methyl-6-{phenylsulfonyl}-3-
quinolinecarboxamide,

Example 186: 7-methyl-4-{[3-(methyloxy)phenyllamino}-6-(methylsulfonyi)-3-
guinolinecarboxamide,

14
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Exanpl e 414:

4- (2, 3-di hydro- 1- benzof uran- 4-yl am no) - 6- ({3-

[ (di met hyl am no) car bonyl ] phenyl } sul fonyl ) - 8- net hyl - 3-q
ui nol i necar boxam de Exanpl e 426:

6-[ (1-acetyl -4-piperidinyl)sul fonylj-4-{[ 3-(methyl oxy)
phenyl ] am no}-3- 20 qui nol i necar boxam de Exanpl e 442:
6-{[ 1- (2- furanyl car bonyl ) - 4- pi peri di nyl ] sul fonyl } - 8-ne
t hyl - 4-{(3-

(et hyl oxy) phenyl ] am no} - 3- qui nol i necar boxam de 25

B PIE2E, SRRt leherviapino} 4Ry PROROATY ISk

" 3-quroiineGanydxpsiidef onyl } - 8- met hyl - 3- qui nol i necar boxani de

Exan'pl e 445:

cyclo ro | car bonyl 4-pi peridi nyl ] sul fonyl 8-
Lﬁgega,}&/l{-(ggfdlh -1 -benzofu¥ag-4-ylalr’)nin%)-a-math%-ﬁ]-{[tl— yli-

("%Xﬂg'ﬁg?og%g%WM@%@i%cﬁb&ﬁml i necar boxani de 30

4- (2, 3-di hydro- 1- benzof uran- 4-yl am no) - 6- {[ 1- (2-f ur any
EXampeBaTy l4)[(Hacetylphenyl)aming)-8-methyl-6-{[4-(methyloxy)phenyl)sulfonyl}-3-

qu%gP%(cg%BPX;Jn&ﬁUl fonyl } - S-net hyl - 3- qui nol i necar boxani de
6-{[ 1- (cyci opropyl carbonyl) - 4- pi peri di nyl ] sul fonyl }-4-

E’%aﬁ %BS ?)aég@&?y'zt [sn-meShyM H-'ndﬁzﬂl-eg l)ammo]-‘?-i{[‘r‘fecar boxam de
(methylexy)ahenyljsul onyl}-3-quinollnecarboxam|de
6-[ (1l-acetyl-4-piperidinyl)sulfonyl]-4-{[4-fluoro-3-(m

et hyl nyl Jan no}- 5
EgaAReY AI2CH T bR sEioR Rty 14
(méthiyBxyBplkriyyelifont}Bauaaihedatiroxdmijdean no) - 8- net hyl - 6- ({ 2-
[ (et hyl sul f onypam no] et hyl } sul f onyl ) - 3- qui noi i necar bo
xam de 10 Exanple 459:
Examp[6127924f[£ﬁr—dﬂgrbnj'wnﬂMmqmghw@ﬂﬁ(mglhgl@mmenwmlfoeyliré-

qutr{a){,{ecémﬂ)ggm,e’gt hyl -1 H benzi m dazol - 6-yl ) am no] -

ul nol i necar boxam de Exanpl e 475:
6- { (3- (di met hyl am no) - 3- oxopropyl ] sul fonyl }-4-{[4-fluo

Exhﬁlpﬁ 271 4-[( 3-cyanophenyl)ammo] B-meth%-ﬁ-{[&(methylo Jphenyljsulfonyl}-3-
C]UE'IQ ox eny ] am no} - 8- | - 3- qui nol I necar boxam

Pe 500:
4 ((2,3-difluorophenyl)ani no] - 8- net hyl - 6- (net hyl sul f on

i ool
bl 272 g A SR B SRR SR nstovonhepyieyepy
3fmlﬁ Jngdaybazamiple qui nol i necar boxani de Exarrpl e 502:
4- (3, 5-di fl uorophenyl ) am no] - 8- net hyl - 6- (et hyl sul f on

l) - 3-
Ex%m)ple 273. 4-[(3-flucrophenyl)aminol-8-methyl-8-{[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)aminc]-6-[(4-methyiphenyl)sulfonyi}-
3-quinolinecarboxamide

15
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qgu[ nol i necar boxam de 25 Exanpl e 539:

4-[ (5-fluoro-3-pyridinyl)am no]-8-nethyl -6-(nethyl sulf
onyl)-3- g ui nolinecarboxa m de Exanpl e 540:

4-[ (5-chl oro-3-pyridi nyl)am no] - 8- net hyl - 6- (et hyl sul f
onyl ) -3- quinolinecarboxam de 30 Exanpl e 546:

6- ({5-[ (di met hyl am no) car bonyl ] - 3- pyri di nyl }sul fonyl) -
8- et hyl - 4-{[ 3-

(et hyl oxy) phenyl ] am no} - 3- qui nol i necar boxami de
hydrochl ori de 19 Exanple 579:

8-nmethyl -6-[(1-net hyl et hyj)sul fony| [.-4-(3-pyridjnyl am
xR SO e R bors B ok meinfibnerysUfory o
quindiitekatbodarmet hy | et hyl ) sul f onyl ] - 8- met hyl - 4- (3- pyri di ny
| am no)-3- 5 qui nol i necar boxam de Exanpl e 584:
4-[ (1l-ethyl -1
Exampler 2840 4-{HA-fluoredi(meihyexy)ehenyllanBng)StmetbylB{rasthydulfeny )i b
ARVA'TH e kngl i necar boxam de 10 Exanpl e 585:
ngwﬂl%elc,%?f) i rrlgtghyl et hyl ) sul f onyl ] - 4-j (1- et hyl - 1
H pyrazol - 5-yl ) am no] - 8-net hyl - 3-q
Exahiprl 3036 @ahdana dme afmtr@a%?xé-'ynémino]-e-(phenﬂsuufonyl)-s-
-.(O h3' %Iﬁh d{jo- 1- benzof uran- 4-yl am no) - 8- net hyl - 6- (net h
TNERPHNATES-  qui nol i necar boxani de 15 Exanpl e 590:
4-[ (5-chl oro-3-pyridinyl)am no]-6-[(1, 1-di et hyl et hyl)

| 14=3~ | i ' I '
e, -GS B Sy S BRDy R euowiia
quinpliragafbergnije 3- 20 qui nol i necar boxami de Exanpl e 592:
8-ethyl -4-[ (3-fl uorophenyl)am no] - 6- (net hyl sul fonyl)-3
- qui nol i necar boxam de 25 Exanpl e 593: . .
Exampie308;, SrippthddyimetisylionyB-4-Epyridigylamipp h3-Adineingsafpoxamide

qui nol i necar boxam de Exanpl e 598:

S 8rple i b T BV TRy Py UsmigRLR-methviuifonyl-3-

quirelineshiboraraidboxani de

Example 311: 4-[(3-fluorophenyl)amino}-8-methyl-6-(methylsulfonyl)-3-
quinolinecarboxamide

Example 312: 4-[(3-cyanophenyl)amino]-8-methyi-6-(methylsulfonyl)-3-

guinolinecarhoxamide

Example 315: 44(1-ethyi-1H-pyrazol-5-yl)amino]-8-methyl-6-(methyisulfonyl)-3-
quinolinecarboxamide

Example 316: 8-methyl-4-{[5-(methyioxy)-3-pyridinylJamino}-6-(methylsulfony!)-3-
guinolinecarboxamide

Example 317: 8-methyl-4-{(5-methyl-3-pyridinyl)amino]-6-(methylsulfonyl)-3-
guinolinecarboxamide
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30 Exanpl e 599:

4- (2, 3-di hydro- 1- benzof uran- 4-yl am no) - 8-et hyl - 6- (neth

yl sul fonyl)-3- qui nolinecarboxam de 20 Exanpl e 600:

8- et hyl - 6- (et hyl sui fonyl ) -4-(3-pyridi nyl am no)-3-quin

ol i necar boxam de Exanpl e 624:

4- (2, 3-di hydro- 1- benzof ur an- 4-yl am no) - 8- fluoro 6- (et

hyl sui fonyl ) -3- qui nol i necarboxam de 5 Exanpl e 666:

8-chl oro-4-((5-chl oro-3-pyridinyl)amno]-6-(ethylsulfo
el (5 Chlor or ey di my ) ant no] - 6 pr opyl sul

- Qro-4-I(5-chl oro-3-pyridi nyl)am no]-6-(propyl su

q@hﬁ??@gngBk%uinolinecarboxanide Exanpl e 668

8-chl oro-4-[(5-chl oro-3-py(dinyl)am noj-6-[(1-nmnethylet

B P & R R PRRirkp o BB RS ARS:
q'-!g’!‘)@ﬂ‘ﬁwo)@ﬂ'p?onyl ]-3- qui nol i necar boxam de Exarrpl e

T AT P MPERES R, TV PCATe M, S

quhblinecarboxamide
6- (et hyl suffonyl)-4-[(5-fluoro-3-pyridinyl)amn no]-8-me
t hyl - 3- qui nol i necar boxam de Exanple 674:

E>@W[P(3137£ @rmm%[(étcb@lﬂqpbamﬂbﬁmojﬁmﬁmﬂsﬁlfmﬂb-& 3-pyridin

quitlolifiBafekarfiag®et hy! - 3- 25 qui nol i necar boxani de Exanpl e
676:
8-chloro-4-[(5-fluoro-3-pyridinyl)amno]-6-[(1-nethyle

E;Jahmle)ml fBmlord-4-(3-RStopReRY)SRMD helsudRyiF3-anpl e 677:

hl oro 6- g_j 1, 1-di met hyl et hyl ) sul fonyl ] -4-[(5-fl uoro-
qu’o“ E nm no] - 3- qui nol'i necar boxam de 21 Exanpl e
678: 4- [(5 chl oro- 3- pyri di nyl ) am no] - 6- (et hyl sul f onyl ) -

E:én{ﬁ%tml E-%hlow-h-'fﬁlrﬁ&ﬁﬁ-qmam-éiﬂ)amino]~6-(methylsulfonyl)-3—

quinolinecarboxamide

Example 379. methyl 3-[(3-(aminocarbonyi)-8-methyl-4-{[3-(methyloxy)phenyllaminoc}-6-
quinolinyl)suifonyllbenzoate

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

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

Example 382: 6-{f3,4-bls{methyloxy)phenyljsuifonyl}-4-{[3-(methyloxy)phenyllamino}-3-
quinolinecarboxamide

Example 383: 6-{[3-(ethyloxy)phenyl]sulfonyl}-8-methyl-4-{[3-(methyloxy)phenyl]amino}-
3-quinolinecarboxamide
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Exanpl e 679:

4-[ (5-chl oro- 3- pyri di nyl ) am no] - 8- net hyl - 6- (propyl sul f

onyl )-3- 5 qui nol i necar boxani de Exanpl e 680:

4-[(5-chl oro-3-pyridinyl)amno]-6-[ (1, 1-di et hyl et hyl)

sul fonyl ] - 8- net hyl - 3- qui nol i necar boxam de 10 and

phar maceutically acceptable salts thereof. Preferred

compounds i ncl ude:

8- net hyl - 4- {[ 3- (net hyl oxy) phenyl ] am no}-6-{[ 4- (net hyl o
Exzawol@mw b}{[::z-ldat:amyslnho%thyi]&:1ﬁwlpsxheﬂ@m{raqmawﬁey)pHen@@ammo}-

[ 0- benzof
3'?"50?“2%7?%? 5’)9 t 8- net hyl - 6 (met hyl sul fo nyl) - 3-

qw noI i necar boxam de 20

ol st Aot i ot Y
(matfv'eaf)eww&ﬁmerp}yﬁ%mungqarmﬁqy| 6- (met hyl sul fonyl ) - 3

- qui nol i necar boxami de,

E"Sﬁ‘ﬁnﬁ)‘% M%# D asG AP haty e by -y ( Bt Y1 sul T

(methibRy)bifehyartihy} Bairsihecirboxamidepheny| } sul fonyl ) - 8- net h
yl - 4-{[ 3- (et hyl oxy) phenyl ] am no} -
3- qui nol i necar boxam de hydrochl ori de

Ex8mpleA08( -t cyanopimenyidgroino] S (Hiptethyidmisa)bdroonlphetyiguonyl)-
8- &gﬁlh\ﬂ% ﬁg{,},p‘%w%, gi no} - 3- 30 qui nol i necar boxami de,

yanophenyl ) ani no] - 6- ({ 3- [ (di met hyl ami no) car bony
| ] phenyl } sul fonyl ) - 8- net hyl - 3- qui nol i necar boxam de,

r—:xaapré -408; s -({3-[{ [bdimath Iamlno)carbonyl]phengl}su!fonr!i—&—methyl-ﬁl—[(1-methyl -1H-

be%g’d;%g sp‘f')ﬁ 08‘?’@#‘%@]%?’8 am. no furanyl carb

met hyl - 3- qui nol i necar boxam de 5

Ex?'('hét‘ﬁyl sB?‘g*ﬁ{}'?’ Fﬁﬁ?gﬁ” q%h@ﬁig@y?) ”gt gy| -6- ({2-

[(dimhetiplamine)satbomdinhahyi}sulfonyl)-8-methyl-3-quinolinecarboxamide
4-[(3, 5-di fl uorophenyl )am no] 8 met hyl - 6- (et hyl sul f on
yl)-3-q uinolinecarboxamd
Exbmplp2( Bieacmy-AbAcH e W H-B-ppthyionPhenlatingh - 5
quinBRreiibordantiied- ( et hyl oxy) _ _
phenyl ] am no} - 3- qui nol i necar boxam de hydrochl ori de
4-((1l-ethyl -1
Exénplgrda 20 B-{8-(2+oranyicastionyh)-Ariigeyidin@isulfdnytistigthgtds-) sul f o
(Bl b3 phey iR G SRRSO M EGide

Example 443. 4-[(3-cyanophenyl)amino}-6-{[1-(2-furanylcarbonyl)-4-piperidinyl]sulfonyl}-
8-methyi-3-quinolinecarboxamide

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

Example 448: 4~(2,3-dihydro-1-benzofuran-4-ylamino)-6-{[1-(2-furanylcarbonyl)-4-
piperidinyl]suifonyl}-8-methyl-3-quinoctinecarboxamide
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15
6-[ (1, 1-di nethyl ethyi)sul fonyl]-4-[(5-fluoro-3-pyridin
yi ) am no] - 8- met hyl - 3- qui nol i necar boxami de
8-chl oro-6-((1, 1-di net hyl et hyl ) sul fonyl]-4-[(5-fl uoro-
3-pyridinyl)am no]-3- 20 quinolinecarboxam de and
phar maceutical ly acceptable salts thereof. Salts of
t he conpounds of the present invention are al so
enconpassed within the scope 25 of the invention.
E)&fﬁ'{b&ﬁﬂﬁ’: Gﬁ{[i-(wﬂbprﬁﬂﬂ@;‘ﬁdnﬁb-ﬁ-@%{idﬁﬁﬂh’&lﬁﬁ@I}?ﬂZ,3g::1|1¥d&a1 ts
of the c oungds .0 Qr a e preferably
osfrotb AR e Ear s yeutbpihiietubopaies, [t 2ure

pharmaceutically acceptable salts can include acid or

diatyi |4t i . ;
P A e iR e dnp8aIH R fitre X (AR RBFcRytamino)-
8-pethplothadinalinegasker@migde( | ) with a suitable inorganic or
organic acid (such as hydrobrom c, hydrochloric,

sul furic, nitric hosphoric, 30 succin|¢,. maleic,
< penzht e

Exgale 457 #{arainydrogt-henzefuranag-fiaming)-S-msy
[(reethyduifomaanirofathylsulforp)-B-aomeietapblantde
napht hal enesul fonic acid), optionally in a suitable
sol vent such as an organic solvent, to give the salt
BExahniplert&9s _6dﬁu@-ﬂl58nylsm‘bmyédlw-pﬁpﬁ.ﬂdw&squtyl}bgfmethyl-{-[(1 -methyl-1H-
behEiria2bile-viRif-a8 olirﬁécla:‘bbﬁefmiﬁé‘- A pharmaceutical l'y
acceptable acid addition salt of a compound of formula
(1) 23 can be for exanple a hydrobroni de, _
E8NpleU7S! eLiFQImamidriihe)-3-StdpFapyfsulfeiyfspiiafigorosLicCi nat e,

| eate, acetate, f ate, citrate,, tartrate,
(meEwiSRaPteny Jorp P metiyF-BiaioscarbaiaRidte ol f onat e or

napht hal enesul fonate salt. A pharmaceutically

=R R0n SRt B B dE hef @ AR MBI, | b o

quiolinesatpaxdraider or gani ¢ base, optionally in a suitable
sol vent such as an organic solvent, to give the base
addition salt which is usually |Isolated for exanPIe by
Exampleto| Adei-ehinro-2rityorophenyParminghs-meftybe-(methylsulfonyl)-3-
quirelineRBdbrarsigelt i cal |y acceptable salts, eg. oxal ates or
trifluoroacetates, may be used, for exanple in the
i sol ati on of conpounds of ‘the invention, and are

Exampleiter 4-{(d, 5-tifluorbprenglpanyheo] Stmethyis-(netiefsuifanyl)-3The

I | udes within its scope all possible 10
qu@?ﬁ?@%@@%%@?§c and non-stoichionetric fornms of the
salts of the conpounds of fornmula (I). Also included
Exgnblaigio! RG(s5hiRRE3-BirdilBahPyEaliret-8RelibulRRiS! es.
hygrates g&d conp?glégﬁaof Eonﬁgﬁhgg 3ng %aﬁ*ggbf t he
quinginesaibe¥dmidE Certai n conpounds of fornula (1) may
exist in stereoisoneric forns (e.g. they may

Example 540: 4-[(5-chloro-3-pyridinyl)amine}-8-methyi-6-(methylsulfonyl}-3-
quinolinecarboxamide

Example 546: 6-({5-[(dimethylamino)carbenyl]-3-pyridinyl}sulfonyl)-8-methyl-4-{[3-
(methyloxy)phenyllamino}-3-quinolinecarboxamide hydrochioride
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contain one or nore asymmetric carbon atons or nmay
exhibit cls-trans Isonerism. The individua

stereol somers (enantiomers and di astereoners) and

m xtures of these are included within the scope of
the present Invention. The present invention. also
covers the individual isoners of the conpounds
represented by fornmula (1) as mxtures with isoners 20
t hereof in which one or nore chiral centres are
Exahvies 57ad. a-rlnaﬂnem-ﬁﬁmdﬁyidt@l)%ﬁyw—@wmmramimupo unds

) may exist in tautomeric forms other

H'%%He?aﬁ?(a@kgvm in the fornula and these are al so

included within the scope of the present inventi on.

DI SR B Tofteteis iR s MR SRy TRdRmoR.
quiegingraEsekamisey defi ned vari abI e will continue to have
the previously defined neani ng unl ess ot herw se

i ndicated. |I1] rative c net hods ar
SENG T 8—&1 AL PtyF?éﬁ"%% m?@ ra%t %—Jﬁ%@ewemarasulfonv%
quinoliasdartmrardide prepared in the wor k| ng Exanples. 30

Process a Compounds of fornmula (1), wherein R3', R19,

R20, R and R2 are as defined above, nay be prepared
Examipia 230 B0 dddimethyiethybsuifanyi]t4-[( Bathi-1H-pyrpzdi-bivliamiNel28-hethyi-

3.§@nglhbgam&9@ﬁﬁ°@ n R34, R19, and R20 are as defined
ove, and X represents a hal ogen atom by treatnent

with an amne of fornula R R2NH, wherein R1L and R2 are

mmbesam ed(apamgdro b‘éﬂtbﬁ@n&-ﬂﬁﬁﬂbi—&ﬁﬁ%yﬁ@{m&hﬂ&ﬁﬁ@n@

3 |(fb[otlrrlngInaswtable sol vent such
UINOINEAIROKRMIGE N N- di et hyl f or mani de or et hanol , at a
swtabl e tenperature, such as betvveen room

SRR, S @-Adhpndhatihol £ icnith e dind % 0
quinglinecerooxapide such as N, N-di i sopr opyl et hy| amine, or in

the presence of 10 an acid cat al yst such as the salt
of an am ne base, such as pyrldine hydrochl oride.
Exampia 33 |8V)%'P>9'4'{Hrfb&9@5§-(fa?th)fiﬁ>§)’)95@ﬂﬂ1§mlﬁoé-é-(sﬁthyt?ﬁml)-3-
quiiolinstaorarhigs adi ation, at a suitable power such as
100- 300W for exanple at 150W in a suitable sol vent
such as N-nethyl-2- pyrrolidinone or

Exgriglech92e BFefihyi-6+] (Befmocbphe i )amirsl6-{rabth@sdlfonyes-at ur e such
quitnifardémial O

Example 593: 4-{(3-cyanophenyl)amino]-8-ethyl-8-(methyisulfonyt)-3-
quinolinecarboxamide

Example 598: 8-sthyl-4-[(1-methyl-1H-indazol-6-yl)amino]-8-(methyisulfonyl)-3~
quinolinecarboxamide

Example 599: 4-(2,3-dihydro-1-benzofuran-4-ylamino)-8-ethyl-6-(methylsulfonyl)-3-
guinolinecarboxamide
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exanpl e at 150C. 15 Conpounds of forrmula (11), wherein
R34, R19, R2 and X are as defined above, nay be
prepared from conpounds of forrmula (IV); O ::~lrC02M
I NH 20 (1V) 20 wherein R34, R79, and R20 are as
defi ned above, by treatnent with a suitable
chlorinating agent, such as thionyl chloride, In the
presence of a suitable catalyst such as N, N

di met hyl f ormam de, foll owed by treatnent with anmonia

ExHitHs 66041 8-ath |$-@m§«isbif -4-S4yAdinAEmiBSP3-aiindlINLGarBdxamide
roomterrpera%ure. 5 Z%W%orrpgﬁnds of formula (1V),
wherein R4, R79, and R20 are as defined above, may be

Exarigien6 24k 42 Griitydrpbberesfuedn-4-glaminoR8fhro-6RE-btIGERIforRNEB- N

. awherein RS4, R1B, and R20 are as defi ned
qdé%‘g’{‘/ee%g%é‘yﬁ?&o| ysis with a suitable base, such as

aqueous sodi um hydroxide, in a suitable solvent, such
Ex@Pnghd 5687 8lehlord4fisSHib R bfidi ADPE-LEHRISEMEIy)2E " oom
t_enp?ér ture, 10-?(Con'poung§10 forrrﬁlgggr?y\/),&tv}(h)ﬁei n R94,
quinals e%ﬁ?f’xwweare as defined above, may be prepared
from conmpounds of formula (VI); 34 EtOCCOP R18 N
Example 667: 8-chloro-4-[(5-chloro-3-pyridinyl)amino]-6-(propylsulfonyi)-3-
quinolinecarboxamide

Example 668: 8-chloro-4-[(5-chloro-3-pyridinyl)aming]-6-[(1-methylethyl)sulfonyl]-3~
quinolinecarboxamide

Example 669: 8-chloro-4-[(5-chloro-3-pyridinyl)amino}-8-[(1,1-dimethylethyl)sulfonyl]-3-
quinolinecarboxamide

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

Example 671: 6-(ethylsulfonyl)-4-[(5-fluoro-3-pyridinyl)aminc}-8-methyi-3-
guinolinecarboxamide '

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

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

Example 677: 8-chloro-6-[(1,1-dimethylethyl)sulfonyl]-4-[(5-fluoro-3-pyridiny)aming]-3-
quinolinecarboxamide
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R20 NO 15 wherein R34, Rt9, and e are as defined
above, by heating in a suitable solvent, such as

di phenyl ether, at a suitable tenperature such as
200- 300C, for exanple at 250C. The preparation of
conpounds of fornulae (1V), (V), and (VI) wherein RO4
represents MeS02-, R19 represents H and R20
represents H have been previ ously described in patent
appl i cation WD 021068394 Al (d axo Goup Limted). 20

Cfg-fchﬁ)ﬂf :mabrﬁin{y})’éﬁmom?dwlémlf&wl)%l&emﬂ@ R20 are
S defl ne a ove, be prepared from conpounds of
"1 Ao

ayingh : V\,herel ne R19, and e are as defined

above, and the compound of formula (VII1); 26 34

:@1%%2 t . I I j e
BN |(')Et§(5f%r§l§§) yﬁ@%ﬁ%&'@ ){gﬁae?té%/rb “k%%’ﬁ%%*ﬁh@p%'f
qyieaiinegasoxgmide) and (VII11) in a suitable solvent such
as et hanol or in the absence of solvent, at a suitabl e
t enper at ur.e, such as 60-100C, for exanple at
EXamRR 88 4- I@rc*ﬂ%?ﬁmvadwmnohﬁéﬂeﬁ gjmetiylet aw'foavﬂoﬁ P!EEBWW'
qudidinéarstbiniled above may be prepared by reduction of
compounds of fornula (XIV), wherein R34, R19, and R20
are as defined above; R34 R 9 NO2 10 R20 (XIV)
amsiphaabdeeuticallyl acdeptablevdalts thereof- 1 or 2 I nclude catalytic
hydr ogenati on with hydrogen and a suitable catalyst,
such as pal |l adium on carbon, in a suitable sol vent
Prefreid gempeundsdncuded.  Suitabl e conditions where n = 0
i ncl ude reduction with a reduci ng agent such as iron
in ilute acetic_acid, at a suitable terrperature
a4 e o TR - PR TS Bo  1
quitingapporamides R3S(=0), , R19 represents hydrogen or
Cl.3alkyi, nis 0 or 2, and R20 I s as defined above,

may be prepared from conpounds of fornmula (XV),
4(@edibydroRieneefurassieyianinb)y@imetiye-(metiifafokyl)-3-and e is

qurdlifsdatyogEmiRov e
8-methyl-4-[(1-methyl-1H-indazol-6-yl)amino}-6-(methylsulfonyl}-3-quinolinecarboxamide,
4-{(3-cyanophenyl)amino}-8-methyl-6-(methylsulfonyl)-3-guinolinecarboxamide,

8-methyl-4-[(5-methyl-3-pyridinyl)amino]-6-(methyisulfonyl)-3-quinolinecarboxamide

6-({3-[(dimethylaminojcarbonyl]phenyl}sulfonyl)-8-methyl-4-{[3-(methyloxy)phenyl)amina}-
3-quinclinecarboxamide hydrochloride

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

4-[(3-cyanophenyl)amino]-6-({3-[(dimethylamino)carbonyi]phenyl}sulfonyl)-8-methyl-3-
quinolinecarboxamide,
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20 and conpounds of formula (XVI) wherein R3 is
defined above and n = 0 or 2; F 19 ~ 1| (Il)n R R N
SH 20 R (XV) (XVlI) 27 Suitable conditions where n =
0 include treatnment of the conpound of formula (XV)
with a thiol of formula (XVI) (n=0) In the presence
of a suitable base such as potassium carbonate, in a
sui tabl e solvent such as acetonitrile, at a suitable
tenperature such as roomtenperature. \Were n = 2,
sui tabl e conditions include treatnent of the conpound

f.formul a ith, t Lum salt a.sul.phi nic
Q2 gy oT bR SR BHor S et Rty e-
methykd-qunalineetbodamidet ani de, at a suitable tenperature
such as 30-100C, for exanple at 50C. Alternatively,
conpounds of fornmula (XIV) where n represents 2 may be

4¢3 gl dra-rhepreiuen-4iapbahiimetyl-6-R2rdimethyisafonylhaneind n
ethﬁ}%ﬁﬁéﬁﬁlascn%om{ecg}go%jdgn with a suitabl e oxidising

agent, 'such as oxone, I n a suitable solvent such as a
m xture of methanol and water, at a suitable

4 (8/FpnRiudtophenyd)deihoh8-ridiRy B L @Bmelsatonyis-3-quhaliadamsxfhide
formula (XIV) where n represents | may be prepared
from conpounds of formula (XIV) where n represents 0O

6-6p-{(domethidarnioo)caibbhyileB-syridingBsutfomi-Siinsthyed-Haémethylexe h as
ho DN | ' 1l esence 15 of a
ke i) gsﬂ'%%&t%%%’t%tdggg%%ggmﬁ{?drat ed silica gel, in

a suitable solvent such as nethylene chloride, at a

4-F et 19-plB PR B NakirR]-8Lrdiny8-[AUnéhifethfIRulf le at
oy pye at u@rg. Cg)npoun%g[@f fogerru ginl NH may

r,%ﬁm te
URIPSHAPOXATHE or acid groups which are suitably 20
protected. Exanples of suitable protecting groups and

h! I Lh the
o7yt st ARG o B BRI ST e
quiralineeadioxamideG oups in Organic Synthesis' (3°d Ed., J.
Wley and Sons, 1999). Addition or renoval of such
protecting groups nmay be acconplished at any suitable

B Ghigi-h 1-TIme i tyiEatony b (odbRBGk A DamoPha & (1) .

quiolinecarboxamide
and pharmaceutically acceptable salts thereof.

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 salfs. A pharmaceuticaily 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-tolusnesulfonic,
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 pharmacsutically acceptable acid addition salt of a compound of formula (1)
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Compounds of fornmula (11) wherein R94 represents
R3S(=0),; , n represents 0, R19 represents hydrogen
or Cl.salkyl, X represents chlorine and R20 is as
defined above may alternatively be prepared from
conpounds-of formula (IX), wherein X represents
chlorine, Y represents lodine, Z represents hydrogen
or Cl.6al kyl, and R20 is as defined above, by 30
treatment with a trial kyl stannane of fornmula R3SSn\WB,

cantsy for Bxafdlea hpdrotrbmida, ﬁhr@ﬂdﬁyb sufféte Liitrate (fhospheAd) succinate,

- but yl up Sui t.abl e, nd| ns Include hea
gl el ot BB B B, adPlhiSFocufonate,
mpthhhesgiforate at adaplsthalerietsulerpale A pharmacsutically acceptable base

acidﬁfoﬁgﬁl 3 Soﬁem Py %Q%iﬂﬁ‘ f of %aEAri?ﬁBuHH‘o(‘ %rmu'lag ifwith a sultable

sul't uene, at a su
inprgaRie Op PIERBICHGE Qﬁ’gonﬂyﬁﬂl\ééwt@mmt sh@s Effb@rgﬁmgﬁﬁ’l‘/@t to

gl thkldee afditidh QAR Whidd IQQB’GQIWQ&;atgé éérgiﬁlal'lg]@ é}%)érfystglhsaéron and
[ oV

gl &aemqﬁ%ﬁﬁwgwﬂfgf% afqev@fag? e pXAIRES P bfjioroscetates,

maphg)osmldfor erarfipe Innthalsbllaildri of cBmpbdlirids of iherhh%ﬁ an% are mcluded
N i and Rz

v fg Yiobe o Vel 7l VA bildon MR o588 Al pore

st@ﬁhlormaﬂh and;gm'hstﬁlgmomtanwms ohthersawaeofahﬂjcom;mpdsasfémnmla (.
hydrogen, chlorine, bromine or iodine, by treatnent

wth a thiol of fornula R3SH, or the sodiumsalt
Alsqisclged withiste saape obihe inventien argall selvaiss dhydpiessand warpplexes

of cbpouirle iah@ s&Radf tridtinvedBigd, one of Y and Z represent
hal ogen. Suitable conditions for process b) include

heating in a suitable solvent such as toluene or 15
ceqam dompoumds fob rfommuilad €1) rady axistuint stblesisbmene faringr (@.¢5 Uedy may

f f
coRBirpbie' St thorp B{m e Rafbofl atorts i ray, PR AR e RerBim) ” The
'n@fé@#ﬁblséereqlwf@{f@|(mmil9mer§em¢adlesfereeynemlarudmucturo@simy fhese are
ind\i&dawithiH tﬁé‘QEd?Je' df & tesett lertion TRE BRARBM M venlidrPA58 covers the

exanp
'“{'YW& SN X R gareRaugs EpERSEIER Y NEIaH{)ras)mixtres wi isomers
thérbe¥ iR rmmrmﬁ @fmord chivdl lcBRtrdd 418 Ffveftels NLIREWIBE LIS Snbidstood that

colBRAR-B A (5 Fuh iR ek o, s iie” B B styonin the

foramlalarﬁthese are also included within the scope of the present invention.

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. lustrative 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 |I;
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di met hyl -3, 4,5, 6-tetrahydro-2(1 H)-pyrim di none or
di net hoxyet hane, at a suitable tenperature such as
60- 150C, for exanple at 85C, optionally in the
presence of a suitable catalyst, such as a copper
catal yst, for exanple copper (l) iodide, and in the 25
presence of a suitable base such as potassium
phosphat e or potassium carbonate and optionally in
the presence of a suitable ligand for exanple
NN- di et hyl sal i cyl am de¢ 29 Conpounds of formula (I111),
wherein R, &2, R20 re as defined above, nay
be prepare& yr 2 formula (I X), wherein
R20, X, Y and Z ef| ned above, by treatnent
with an am pR.o 8 RIR2NH, wherein R1L and R2 are
as defined above;[ X Y CONH2 Z N 2 (IX) sdétable
condi tions includ@stirring in a suitable sofvent such
as acetonitrile, at a suitable tenperature, such as
between room tenperature and the reflux tenperature of

whenein R'GIR/&mind R rare asdplined bo8€ Gndoy repressintsya halogéreatom, by

f 1 2
ﬁ%ﬁrﬁ%ﬂgg\ﬁtﬁ; gglag@h@@‘?ﬁ']nﬁeﬁcﬁ’ﬂlm \Mﬁ];&n Rr and R®are as defined abgve.
5 catal yst such as pyridine hydrochl ori de.

Suitabie cBaditiong!for pr@ée%@ 8/ lﬁ&lh@stf?ﬁnQQH %ﬁms@\fenf SRk zi@lcetomtruk-a,
m conpounds’  of formi (I'X) may be carried
N fﬁ'uf‘mfaﬁfm'@af oWaStaandl gt awtaa!? telfperptuTe; U 85 pefween room
temperatur@and ﬂﬁ»r&ﬁl@&ﬁbmberhw ehpk %ol&élrt,’lff»_@%m;ﬂe at 80fCl aftloally in
C rolidinone at.
035 T80 S0 Y o U S, B sor o
10 am aeid catalystr h@hcmﬁ‘@usailsof(ﬁn aminebbase( 50¢h amypyniding rhypenchldride.
t . .

Al@sm&éi* oddls 947%@%4 B8 03 BB WliGrowae HBiaviont I Wosuitable

power tygh|as 196- SQQWEf@E@mEHW“Eﬂm exitable splventgugh As X-methyl-2-

pyABlididdne or N, N-dimethylformamids, at a suitable temperature such as 60-200°C, for
example at 150°C.

15
Compounds of formula (II), whersin R*, R, R® and X are as defined above, may be
prepared from compounds of formula (IV);

R™ CO,H

R® (V)
20
wherein R*, R", and R* are as defined above, by treatment with a suitable chiorinating
agent, such as thionyl chloride, 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.
25
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RROH (X) (VIIl) (XI) Bl :)clcr02hl HZ H 20 R20
(X111) (XI1) p X YCONH2 |\ Z N20 (IX) Suitable
conditions for the reactions of Schene | are: (A
heati ng toget her conpounds of fornulae (X) and (VIII)
in the absence of solvent, at a suitable tenperature,
such as 60 5 100C, for exanple at 80C, (B) heating
compounds of fornula (XI) in a suitable solvent, such
as di phenyl ether, at a suitable tenperature such as

CoMPo#ad Gf forMliaciiaMiherelt R>25RE, arlddR* hurel a8l gefihed Bove, may be
co%g nds_ of wma &él If_ wth a suitable base, such
przRa Eﬁ'@&ﬁ@pg SHTAPHBNF de, in a suitable sol vent,
such as ethanol, at a suitable 31 tenperature such as
roomtenperature; (D) t4yeatnent of conpounds of
formula (XI11), with alsuitable hal ogenating agent,
such as a chRor_pat ager€O:For exanpl e thionyl
chloride, in thg : e of a suitable catal yst such
as N, N-di net hyl g followed by treatnment wth
amoni a undeR sui tabl e Xondi ti ons, such as 880 ammoni a
at room 5 tenperag®re. Preparation of theygonpounds
of formulae (XI) and (XI1) wherein Y repre(s\,@nts i odi ne
and Z and R20 both represent hydrogen have been

IB3U Sy Lhed in: i.an Lo o] )
BESH R 55 O dfed BV U By o SRR
asChgyRoys rspdiupo bydroddden(iB)a suitable solvent, such as ethanol, at a suitable
temperature such as room temperature.

Compounds of formula (V), whereln R*, R™, and R® are as defined above, may be
prepared from compounds of formula (V1);

R* Etozcj/cozst
R "

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 (VI) 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).

(V1)

Compounds of formula (V1), wherein R¥, R", and R® are as defined above, may be
prepared from compounds of formula (VIl), wherein R*, R™, and R® are as defined
above, and the compound of formula (VIII);
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10 650-652. Preparation of the compound of fornula
(XI1'l) wherein Y represents iodine and Z and R2 both
represent hydrogen has been previously described in:
PCT Int. Appl. (1999), W9932450 Al . Compounds of
formula (X) are either known conpounds (for exanple
avai l able from 15 commercial suppliers such as
-Aldrich) or nmay be prepared by conventional neans.
Compounds of fornula (V), wherein e represents
3@8(:C»-, R19 represents hydrogen gg,cCl- Lyl R20
i s aspsretyned above and n = 0, may be p pared by
tre&nemlof compounds of fornmula (XI1)|}] wherein Y
defi ned above and Z represuyrts 20
hydroge or Ci.alkyl with a thiol of formula R3SH,
mherelnﬁﬁs is as deﬂnned above, according to the
following scheme: OO Y I | CO2Et R3_: 34 / | | corVilD)
ZH19 2 2 (XIl1) (V) 25 Suitable conditions for

SHRBRRRHIPR 1ode Mt Soaefies -SmpeLnds o loamiB PP BIAL YA in 2
stliteble isnlyentrsueh asipthabdler drothecabisersueadi salvent| all alsuiableatemperature,
8%%'180‘?;28?%%%&&& Gt §d‘*&h as 60-120C, for exanple at

resence of a suitable catalyst, such
as a pal l adium catal yst, for exanple

c&ﬁp&h@g fa.errarmunad&m%?éww‘ et I@ﬂl Rma{ré Ia)s aeaﬁ&% @bove may be
sul t such as hos i ne
PRRARO B eyl CTsomPRHRR, A SRR DYV SOBTRyT B0 ARRLRE are as

defined abovehe presence of a suitable base such as
potassium tart-putoxide. 5 Conpounds of formulae
RIR2NH and R3$M pit her known conpounds (for
exanpl e avail abl commerci al suppliers such as
Al drich) or may,,beéxprepared by conventional neans. 10
Certai n conpounds of forM% a R3SH may be prepared from
conpounds of fornul &* R3SSR3. Sui t abl epgendi tions
include treatnment with a suitable reduci ng agent such
as a phosphine, for exanple triphenyl phosphine, In

suitifle RERARNS ¥hbfe L 186 Dindilidd \cAlfytic hydrogenation with hydrogen and a
suitable catalyst, such as palladium on carbon, in a suitable solvent such as acefic acid.

Stiitable conditions where n = 0 include reduction with a reducing agent such as iron in
dilute acetic acid, at a sultable temperature such as 85-90°C.

Compounds of formula (XIV), wherein R* represents R*S(=0),-, R® represents hydrogen
or Crgalkyl, nIs 0 or 2, and R® is as defined above, may be prepared from compounds of
formula (XV), wherein R' represents hydrogen or Cy.ealkyl and R is as defined above
and compounds of formula (XV1) wherein R® is defined above and n=0 or 2;

(©),

_-SH

R (XV) (XVI)
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30

concentrated hydrochloric acid, in a suitable solvent
such as a mxture of water and 1, 4- dioxane, at a
suitabl e tenperature such as between 20C and 100C, for
exanple at 15 40C. Alternatively certain conpounds of
formula R3SH may be prepared from conpounds of
formul a R3SQ2CI. Suitable conditions include treatnent
with a suitable reducing agent such as a phosphi ne,
for exanple triphenyl phosphine, in a suitable solvent

s.gtateﬁ Rhdifiersvtidhd A 2R tnéhd@tréd%éﬁlﬂf &netdbﬂ%ﬁﬁrﬂi wf@mw:dxww.th a
exa
i of o CRURAREOY, S rencBRs 1, 4. FUCP(S, B53a SUbN 8§ pptassium

cabioriate, i e éugam @blvent sach hﬁbﬁﬁo?ﬁi&, at ausuhalie temperature such as
t .

A RB CFraf i~ NG e OBARE B & g gompoune

ofpioamyela e(Hbewtb dhey sodiimoreslt ofemselphiSicraddaet formuladX¥l)an=2), in a

suﬁt@!:l& sElQéﬁFshéh QQH%E@I&&%%&VQ! 4 ?\Haﬁle t&rﬁ@er&ﬁ:?ees&ﬁ%% 30-100°C,

form may e prepared by conventiona nmeans.
forexamim 00@ formul a R3SH may cont a| n amine or acid
groups whi ch are suitably prot ect ed. Exarrpl es of

AREHAREY. Pwou o i CR%) Fhere.d forceane ot Ten e dienere! from
covipotnd=eofcformda PXIVEwhéde nepbsesents @t ipcoxidatioiomith pssuitéble mxidising

9%9 @.Péﬁ:as%'f&\geiﬁ 'a%ultéb:f? sobEe%hSud]l asy k?&ﬁﬁ%gﬁ}@ﬂ%ﬁd ﬁé@%gt)er ata

on Or renova rotec
suifalele igTnperaldce aichasyvgmutoramretusﬁ agempeunds of ymulagXing wifere n

re @%Fﬂ%ﬁe 5r9;5§?éﬁ ﬁorﬁ 'c):mp&ﬁ:d? P formdla ?XIQ? WHQr‘érer%pc%Eents 0 by

% L may al so Pre pared by process of
O’i'q?f'%?%% & ‘Qb&ﬁ%ﬁ'%@?“ ﬁu@bﬁﬁp%[ﬁé@mﬂm%w%\ea’"(ﬂlﬁ presence
ofFa)l‘sul@l'ﬁTﬁd)liﬂ, suibﬁﬁim%u&ld%s nydifawd?‘slim% gdl) mV\@E%UﬁaUlb SoideriTRYich as
S 0
iRy SO 22 THRBRTB TR GGt s P Bolorey B syt oom
temperhtm oxone, in a suitable solvent such
N, N-di met hyl formanmi de or a m xture of

N, N- di met hyl forrrpm de and anlsole, at a suitable
Corepgyeds of fasmylacR RENHr meiconteinasiies or ecid GserpsuMiieh afe suitably

prbte&ey! Exﬁﬁnblewb? Eﬁtaﬁle‘prbteaﬁb{; %Suﬂ%r é‘r%@ Ghdah® %rqmwa are

of 10 for ere n oxi dation wth

a
wedlfimoup) ia ¢ a.aatr gf’%é"fd@%ﬂft‘% Ttk Greonsi 87 PolS. MeWuls ‘Proteciive
Graupini Oiganic Syathesis'i (87 Ebedpmsyemesafs, 2999y tadBitien §|0ﬂeh@val of

B8 g 5o 4, S e g FCD et o
compoprstsa forenua(Hh

Compounds of formula (II) wherein R* represents R°S(=0),-, n represents 0, R™
represents hydrogen or Cy.alkyl, X represents chiorine and R® is as defined above may
alternatively be prepared from compounds of formula (IX), whersin X represents chlorine,
Y represents lodine, Z represents hydrogen or Calkyl, and R® is as defined above, by
treatment with a trialkylstannane of formula R°SSnW,, wherein W represents a Ciealkyl
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 sultable solvent such as toluene, at a suitable temperature such as
between 80°C and 150°C, for example at 110°C.
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as 20-40C, for exanple at roomtenperature. 15
Al ternative processes of interconversion between
compounds of fornula (1) may include, for exanple
oxi dati on, reduction, hydrolysis, alkylation,
deal kyl ati on, am de bond formation, protection,
deprot ect’i on, sul phonam de formati on or substitution,
using nethods for functional group interconversion
well known to those skilled in the art. 20 Process d
As a particul ar exanple of a process of
Phg}gggonversion, conpounds of fornmula (1), wherein
X represents RaS(=0),; , R$ represents an aryl group

substituted b 25 9 B repeesents dr ogen
CafPPRAg ok Ll () GBI e Tor R RS 16 25 Rgthed Ao, and n
=3, may altatadtivalg te phapaeed fromy campjoandedfi foreivla (I&; pr epar ed

from correspondi ng conpounds of formula (1) In which

R3 represents an aryl, grouLIp substituted by - COOH,

namel y conpounds ofRkqrAtla (XVI1); 34 (Ont 2 Il

R"/R S CONHZ HO I / el NR20 O (XVIl) wherein
R19 represent &¥ydrqgoenhor GeNBal kyl, and R, R2, R20

and n are as def bo\, by coupling with a

primary or seconda , 1n a suitable solvent,

such as N, N 5&i yl TNdrmam de, in the presence of a

sui tabl e am de cougki ng reagent, such as ?I_(7_
azabenzotriazol -1-yi)-N,N, N, N -tetraneth M oni um

hexaf | uor ophosphate, optionally In the presence of a

ui tabl e ,base,,such as NN-di | sopraopyl et hy] am ne, at a
Wﬁﬂ?'{"a’% § i‘z and rﬁ?‘é A5t 8% gefined @hoyss %“Sofr{ %‘?Pﬁé{sa'i‘VGF‘@P“»( Sradlfy! or
hélbgen fﬂaﬂe)@ﬂmlwh cﬁd me@fndf‘tofemdsl e?;:é l}ﬁlﬂrbéen, \hiorired, brdﬁ:’hF'ge or iodine, by

I t e 3 an 3 na .Nas .

wEFROERARS il 88508 45k, S0be Yoy Ra Rereglh RS o=

apfiefined abdva, Wit hie;provisO)thatiat Bast one of Y and Z represent halogen.

Suitable conditions for process b) include heating in a suitable solvent such as toluene or
N,N-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
tris(dibenzyiideneacetone) palladium (i), and a suitable ligand, such as a phosphine
ligand, for example {oxydi-2,1-phenylene)bis(diphenylphosphine), and in the presence of
a suitable base such as potassium tert-butoxide.

Alternatively, conditions for process b) include heating in a suitable solvent such as 1,3~
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 (1) 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-disthylsalicylamide.
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I RS CONH2 MeOl / R19 6N 20 (XVI | 1) 15 wherein

R19 represents hydrogen or Cl$al kyl, and R, R2, R20

and n are as defined above, by hydrolysis with a

sui tabl e base, such as aqueous sodi um hydroxide, in a

sui table solvent, such as ethanol, at a suitable
tenperature such as 75C. ( Step (11)) 20 Conpounds of
formula (XVI11) wherein n = 2 nay be prepared from
conmpounds of forrmula (XVII1 ) wherein n = 0, by
Cbmpaunce of fonntla (Hi)swihdraihIR2, R iRTT, M agl Zgenas definel absve, may be

PREAISE o oA il (S hn B35t Y ang 2 v ap delpeg above
byeatmanh i rapmmwfé'orn(t& BIR?NH whereig R’ @oﬁﬁoaw ctefned above
formula (XVII11), wherein R19 represents hydrogen or
Cl.ealkyl, RlL, R2 and R20 are as defined above, and
n=0, may be prepared from conpounds of formula (I11)
wherein Z rep (s hydrogeowniyr Cl. eal kyl by
treatnment with abMerthiol” such as 5 met hyl
3- ner capt obenzog 4- mer capt obenzoate (both
commercial ly avai g rom Toronto). Suitable
conditions for thl-ulnclude heating in a iﬁltable
sol vent such as I
1,3-dinmethyl -3, 4,5, 6-tetrahydro-2(1H) - pyr|n1d|none at

‘@?&u ita # enperature such as 60- 150C, for exa
s R WS R 2GIEbS a9tyens Put e aqe\}ogvtn'es%smfab'e
teamemmapm ag ataa}emtr?omom@?mmé &lgdomﬁ%ﬂlﬂ )emmlatd:e, of the
i e 0 i tapl e base su
SM Elsfsa{ ue%s'aﬁ' %‘hgﬁ o?pt@8$§3@| B\% B?F%’bcﬁa? gﬁ 8%‘%1 FyNN'
dilsnprpm&etmlmlaa,c@r oih &hes yiresebte of | agasamid fcatalysXasqmeas pyridine
hﬁ‘%‘cﬂfoﬁﬁ@ykﬁéfhéﬁ%‘ﬁﬁk@&mtﬁérﬁ&ﬁ&n‘%m% ﬁ?ﬁm‘ﬂﬂé’@ A l%mtcgﬁpounds

ste onpri sin

Ofrfa'iw@ (1%x may pe éﬁ!@iﬁ@ oum;!er mr@?quﬁérﬁqﬂiaémﬂh@ wufeble dpwer such
a§t1eosoéwl JfoRRGtample! bt MBPWOENT &V&iitane M&P@ucﬁ%wmﬂﬁuykz

DI eLA aub o o Bh b8 Bl bbb ) e

by step (I). By a sinmlar process conmpounds of

TrEeguFr:) Soglﬂésl %f foﬁlﬁl%efa*}kgﬁ 8 L ei&cﬂg?qo Séaooh %P ow:ng synthetic

schenBIFSasRDE TawtienaindR '&iRf” @drémaséaﬁnﬁdmowdr ogen or
C .ealkyl, and R, R2, R20 R28, R27 and n are as

deflned above may
SCHEME 1
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alternatively be prepared from conpounds of fornula
(I'11) where Z represents hydrogen or Cl$al kyl and a
suitabl e thl ol such as ethyl 3-mnercaptopropionate
(comrercially available fromAl drich) as shown in the
schene below 25 Steps (1) to (1V) of Schenme 2 use
condi tions as described in process d above. The order
of the steps conprising this process may be arranged
in a nunber of different ways. For exanple the order
Qf eps may be changed so that conpounds of fornula
ny be prepar BD,Crome@yBounds of fofwyls

Q:F)._-COEt
T

@, (1V) 51 owed byjstep (I1)_30 fol | ofec
I f OiNHQwed by step ({). Al ternai vely_the
st epsomay be changed so t t conpounds of £t or
may

st

r

o
pe  prepared by step (1V) followed by ster® 11
fol pgwed by step (1) fohh d by step (I111). 36 e
2 RD%RR \N. \N~ y |t\j\’m|\l\ﬁ|p (1V) Et0O° ~ /S| *ﬁfmgo
CONH2 2 ZNZ020 (I11) (XXI1) j Step (111) R-N-R2
EtO- So/ CONH2 OZ NRO (XXIlI1) Step (11) ~R2 A
RR R2 Step (1) O *0O Np '~ ONt HOS/ \ CONH2

B
Y coH Y CO,Et
| ¢ |
z N
H Z N
R¥ o
R
(xit) )
D
X
Y ‘\-CONH,
l e
z N
R20

(1X)

Suitable conditions for the reactions of Scheme 1 are: (A) heating together compounds of
formulae (X) and (VIIl) in the absence of solvent, at a suitable temperature, such as 60-
100°C, for example at 80°C; (B) heating compounds of formula (XI) 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 sultable solvent, such as ethanol, at a suitable
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R3~s CONH2 \ | / OZ N ZNR R2D (XXIV) (I) 5
wherein R3 is RRBRRTNCO(CH2)r. 37 Process e As a
particul ar exanple of a process of interconversion,
conmpounds of fornmula (1), 5 wherein R34 represents
R3S(=0), and R3 represents a piperidinyl group which
is substituted by a substituent selected from

Cl, eal kyl -, C1, 8al kyl CO-, C3. 7cycl oal kyl CO-,

het eroaryl CO- (optionally substituted by one or nore

te%e?a?urﬁ)ébch & %Rﬁbmp&;% lfﬁfg%‘é;l%ent o@é&fﬁiogt hds of formuja (XIl) with

a @Bl&bjeolppdqageyangqni @L@Sjuogm chlgr,&f@ﬂ@g am,efomfa;rgq?e{(%onwrchlonde

nnO&mgabHeyérB@I\Mlo agmums)cawu@t \&b@{ %lanRﬂc(!jlmR% Ifo?r%@mnﬁﬁlctallowed by
n ar,e ve an resents

i e AL P AredhE el Sl o n%u Nipbr 9o 885 ARt . room
tempemturenpounds of formula (XIX) (i )" R ~R2 S CONH2
HN R79 N R20 (XI X) 15 wherein R1, R2, e and n are as

defi ned above and R19 represents Iga/drogen or
Preparatierkgf the cerppeunda phiertulgs Of) and iipwhersibh tepresenis fpding and

Z3RAd R@‘V bcﬂﬁ 'ré}ﬂesﬂ? Hidrog%ﬁq{évé‘%eép pn%QbGslg? Béé?:hb m. Ifdian&oumal of

ui t abl e sol vent,” such di oxane, In presence
éqmigtng Yk & Paaplo Qms%’nﬁﬁdf"aﬂwfﬁéﬁemﬁm 2002, 418(3),
eswam Peepartioh bvtmmon@oiﬁ of&orﬁ:wé thl)amﬁé?éiﬁ@‘@f#&s&ats e and
ur.e ernative el ec
2 28D BRORPREPT, a0 o8 oaoh AIAVIEN FBSSBRBIHB O Int. Aspl.
(1892)oWMQP88245 Al 1 chl or of or mat es, al kyl hal i des and
acid anhydrides. Alternatively, conpounds of fornula

(1), wherein e represents R3S(=0)n- and R3 represents
C%mleﬁqﬂé%i ioflifeRynuiani)care| either laawnt carepbupgs &or gkaropie pvaitable from

conthétebRAppiP s ich B adrth dPmay be prepared by conventional means.

Compounds of formula (V), wherein R* represents R’S(=0),~, R"™ represents hydrogen
or Crealkyl, R® is as defined above and n = 0, may be prepared by treatment of
compounds of formula (XH), whereln Y and R? are as defined above and Z represents
hydrogen or Cigalkyl with a thiol of formula R®SH, wherein R’ is as defined above,
according to the following scheme:

O

Y CO,Et
R®sH

z N
R0 H

{(xm V)

Suitable conditions for preparation of compounds of formula (V) from compounds of
formula (XII} and a thiol of formula RSH 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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C37cycl oal kyl CO-, heteroaryl CO (optionally
substituted by one or nore Cl.,al kyl- groups), 25 or
aryl CO-, and wherein R, R2, e and n are as defined
above and R19 represents hydrogen or C1.8al kyl, nay
alternatively be prepared from conpounds of fornula
(XIX), by coupling wwth a carboxylic acid, in a

sui tabl e solvent, such as NN-di nmet hyl formam de, in
the presence of a suitable am de coupling reagent,

pr%é&l&e agf toae t( E%@%%bﬁ&ﬂéygﬁ: %aéﬂheiga Yd )p éii&dlﬁrgs caiaiyst for example
iy gie R areEbatona) PAIULB D 290 5 sulahie ATEL BASE 2 &, phosphine
ligafd, Noﬂ\bmnpwwxml,ﬁﬁﬁéﬁylam)ﬁrecdipabnyﬁpmapm@éqjs &nd in t{we pre;ence of
t . t
2 SERBE RN G S ERhsPim AP L R B R S

are as defined above and R19 represents hydrogen or

Cﬁ&‘?ﬁ‘%# on e 37 RV 2D oA Sofppfe g Brampie

& fram %@P&-‘r'ﬂ sppplierysuciRad AldHen) or B3y baPrepargdfgpconventional
ma&mve and R19 represents hydrogen or Cl.aikyl, by
treatnment with a suitable reagent, such as a strong
acid, for exanple trifluoroacetic acid, at a suitable
Cértairpevmbounds ofuiohmals RSBimmbg meepreparcd ffcﬁ1 epmpblnds. of formula

R@%‘ﬁs t%glg Jog&%r{gul 5&3?% tmgﬁr@{hna %taﬁ%zredaargp 512[9% Qéh as a

as d Fesen
pmmme«ytor exathple inm\enwmosblunq;r@pmee@refspm @énmbmassm as

conBérated HydPSehioH 858! iR ansuftalge sﬁv it Eﬁéﬁ S@le%krbf "Water r and d 1,4-

sui t abl e “oxi di si ng agent, suc xqQne, sui t

dig@ngedl 2 §H'&€I‘P'9a£°“?mfﬁiﬁ"ﬁeﬁ‘ﬁ9laﬁd?wnd%° Caﬁ“da %‘h?t E’bleéampie at
4a°enpentamﬂ\€e|ys WeRalf'S cdrfsttihdd Qmprafrﬁmalrn’sﬁ-ﬁtm (blal br)a):areaofrom

oo BOHRN ot mip % SO e SaioR s, s dtiont itk B sutatle

re@ida hgdant mbl as a ithospieine, fer prapale ddpHangiphasphipeuinda siitable

soﬁa@l}nl ne ot o514 broxgﬂ(}eri?hqsu%bﬂe Bﬁ'lge 4R %@fgﬁ 0 Fnd 50°C,

abdve "an represen ogen or
bsxampleat @813 wi t h
1 1-di et hyl et hyl 4- mer capt o- 1- piperidinecarboxylate

érﬁrepare as dgseribed in US5317025A) (Step (|
Compounds of formula R'R*NH may be used in the free base form, or in he form of a

suitable salt, such as a hydrochloride salt. Where the free base form is commercially
avallable, 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 suitabiy
protected. Examples of sultable 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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25 Suitable conditions for this process include
heating in a suitable solvent such as
di met hyl f ormam de, at a suitable tenperature such as
60- 150C, for exanple at 110C, in the presence of a
suitabl e catal yst, such as a palladiumcatal yst, for
exanple 39 tris(di benzylideneacetone) palladium (Il),
and a suitable ligand, such as a phosphine |igand,
for exanple
(oxydi - 2, 1- phenyl ene) bi s(di phenyl phosphi ne), and in
the presence of a suitable base such as potassium
Progess &ut oxi de. 5 The order of the steps conprising
this process may be arranged In a nunber of different
Compeainds$-of foswaatl) @ay bigo B Phspardd bytarocesa wf iIMercinagian between

R
préparediten dognpeungs of ferfriula (I)eheBiininl=a@ by 1, kydradmenigvibfa suitable
oxidMinE hGert,| Suchhag ro%ﬁﬁ 8n %%&ﬁﬁ BhiSerdfubr N—dtn?fiﬂﬂfgﬁnamlde ora

represents a I'S substi

migtyre\pé Hkgm ﬂmman@lmlq( Fhpcuipble tespperature such as room
telRperalure> GUMBRandsodt ol @) ihardn -Rzmaﬁ’&preﬁ’ér@d fB&Vooanﬁnds of

fofiie ) Bhpwyf =GR ”Sa%et?onew@m SHEp0 BRFIEEE oSty Hiksganoxone or
cena;ammrbmmn mittatey dh \theh presesgeasieal shitable saidsappets soéh as hydrated

=gt it stk ol oo B ot Haffghrs o

aSaWdﬂth far eamplecat ream teémeraiunew
(2- mer capt oet hyl ) carbanate (Al dr| ch), as Is
Il1lustrated in the followng Schene (Schene 3):

Alfernatiye, piopepses, pf inisreanuersion &g H&P?‘Pmsé’éf%@r(ﬂm 'nﬁude-
foprexample axidiione . redudtiod,0 hpdrolpdiE, latidh, Eﬁ’éﬂcyﬁllohpﬁn@d'&ond

for%amoﬁft E:Fot%tl\&sage@%gm Cﬂgp@namlci\l ormHgon or sgbstttutlon,z 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,ealkyl, and wherein R, R?, R®, R®, R® and n
are as defined above, may alternatively be prepared from corresponding compounds of
formuta (1) In which R® represents an aryl group substituted by -COOH, namely
compaounds of formula (XVil};
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HZN* | \ NH2 H3C , ., O.0O0\eN ~S~ 2 [/ N H3C \
NH RZO Zz / (XXVI1) 20 Step (1) (XXVI) RAN R1 RO
NH2 R19 / NR2 5 (1) wherein R34 represents

Cl- eal kylSQ2-, wherein the Cl.Bal kyl group is.
substituted by ROS5CONRL6-, C eal koxyCONR26-,

C, . 3al kyl S2NR33- or R17R1BN-. 41 Process f As a
particul ar exanple of a process of interconversion
conpounds of forngha (), 5 erein R34 represents
R3S(=0O n- and R3 1epres§1‘[~§l aryl group substi tuted
by a Cl1_ 6al koxydl, C3 7cyoal kox

(XXV) Step (I11) RZRL\N- Step (11) OAS O Rz R1
0 I
4 \

C3. 7cycl oal o 3L oufS %'lﬂal R2, R20 and n
are as def| ; 19 represents hydr ogen or
Cl_6al kyb,_ pbe prepared from
compounds ¢ » (il)n R, NR2 g/ CONH2
~to~1 o R® (XVI)

wherein R represents hydrogen or Cealkyl, and R', R?, R* and n are as defined above,
by coupling with a primary or secondary amine, in a suitable solvent, such as N,N-
dimethylformamide, in the presence of a suitable amide coupling reagent, such as O-(7-
azabenzotriazol-1-yi)-N,N,N', N-tetramethyluronium hexafluorophosphate, optionally in the
presence of a suitable base, such as N,N-dilsopropylethylamine, at a suitable
temperature, such as room temperature. (Step (1))

Compounds of formula (XVil), whersin R represents hydrogen or Cqsalkyl, and R', R?,
R® and n are as defined above, may be prepared from compounds of formula XV1I;

©h R K
| )
s X CONH,
MeQ R N/
R (XVII)

wherein R represents hydrogen or Cysalkyl, and R', R, R? and n are as defined above,
by hydrolysis with a suitable base, such as aqueous sodium hydroxide, in a suitable
solvent, such as ethanol, at a suitable temperature such as 75°C.( Step (II))

Compounds of formula (XVIlI) wherein n = 2 may be prepared from compounds of
formula (XVIIl ) wherein n = 0, by treatment with a sultable oxidising agent, such as
oxone, in a suitable solvent such as N,N-dimethylformamide, at a suitable temperature
such as room temperature. (Step (l11))
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HO R N 10 R20 (XXI) wherein R, R2, e and n are as
defi ned above and R19 represents hydrogen or Cl. al kyl,
by coupling with a suitable al kylating agent, in a

sui tabl e solvent, such as acetonitrile, in the
presence of a suitable base, such as potassium
carbonate, at a suitable tenperature, 15 such as 0 to
100C, for exanple the reflux tenperature of the
solvent. Alternatively conpounds of formula (I)
wherein e represents R3S(=0O)n- and R3 represents an

| bsd.i d by Cl.Bal , . 2
cftourdt BBmRR PVl WBSrell  replioelte FoArbBen. Guaaly. R, R and
RYiacrugs defined Sayve RaG retiimay be prepared diomethpobndsesf fermilaRY
L L
meifyiipeisaptabenznate or metys4rmertiapiobensoater{poth gommescially available

frérf trhRAMYT Sfiitdbfconditioss BHhis Mt Rie HBEREY IR L KRR §dlveRPsuch as
resence of "a suitable

oom t erature 1 n_the 0
1, QIR Ao ety 2By omigineri e 5 hisabls g map sty Sughass 60-
1505C Gomppatiplisat 36°C, ar fﬂibbﬁesé?@é}[ of ?\r,iyunlﬂimé Batﬂlrﬁ, s’hcﬁ?g iaﬁ:e%per
e r.om u 0 . =
oot For P BoBOET i Bk il taingb &1 it Esd slhvps
P@assmspmate ar p@aﬁsttwbtmbomtw eptionsliyoh thespresence of a suitable
tighhdNrct! e dh Al H,@_ﬁgﬁmsg&y%aﬁ%@%&ﬂgﬁl e tenperature such

as room ‘tenperature. of formula (XXI)
wherein Rl, R2, and R2D are as defined above, R19

THORPAG A Hlo SN LORBREING s kit iy bBFralger 1A o B different
wilo RE S mble e SRAEP at e (Tl ang Wil el be S eadiaddhet cpmpatinds of
fomaya gxreay be hneﬁamgw stepdqiv) ﬁﬂl&ﬁéd(w stepbyl) fmlﬁﬁémﬂewlﬂh

- - byt yl (di met hyl ) sl 1yl ] oxy}benaenet hi ol
fofbp\;{eétggrg{eegwaccordi ng to EP 465802 Al). Suitable
conditions for this process include heating in a

j ' t : ] t -
S ey MRt 0
reRreBRts # frre MY GFDSHERINRd by SONRTR CapdvberpioR” sacasents
hytﬂro_gélh bﬁ?,.bﬁlty?; FhalRy %, F”f R, Wlﬁil‘i@g @re as t?elfined aboare, may
i i benzyl i deneacet one [ and a
aibled 5 TP LR o pormPaune of e Ll vere 2 raBiagerts pydrogen
or &y zay and @ xyithbleXhibhguck aybthvle}nhéméptbngbﬁibyéta wh reigiy,
els . it e base such as
avg%ggs@@?‘n%f '8@@?%5%%"3&? g?hg’ﬁeob\%@ "by deprotection
with a suitable fluord de source such as

Stép (E])thl gV%’JJf%HPiQﬁ‘Iie%steloHﬁ’Jiﬁdﬁ@ ak Bedtribid hptb@ss BlakoRt

suc etrahydrofuran at a suitable 'tenperature such
as roomtenperature.
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 (J)
may be prepared from compounds of formula (Ili) by step (IV) followed by step (Il)
followed by step (1) followed by step (I).

Alternatively the order of steps may be changed so that compounds of formuia () may be
prepared by step (1V) followed by step (11} followed by step (1) followed by step (lli).
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15 The order of the steps conprising this process nay
be arranged in a nunber of different ways. Process g
20 Conpounds of formula (1) may al so be prepared by a
process of deprotection of protected derivatives of
conmpounds of fornula (1). Exanples of suitable
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 Groups in Organic
Synthesis' (3" Ed., J. Wley and Sons, 1999). 25 As
sgn %gfnple of this, conpounds of formula (1)
ning a primry or secondary am ne group may be
prepared from conpounds of fornmula (1) where that
amng qnoup is protected, such as a carbangie oup
forq%mglg e as a tert-butyl carbamate, by nB\N’EJ
ng undeg,, @ppropri ate aendid i o
) h a o™ f or
et oaceti c aciy. Process P As g
4apl e of a process of interconversion, cgapounds of
formula (1), wherein R34 represents R3S(=0O)n- and R9
reppgsents Cl$al koxyethyl-, R, R2, R20 apun 5 are
as defined above, and Rl represents hydrogen or
Cl. eal kyl may be prepared from conpounds jof formula
(XXVIT1); (O 1 Il R-"R N2 CONH2 R19 N8
(XXVI11) 10 wherein R1, R2, e and n are def i ned
above and R19 represents hydrogen or Cl_eal kyl, by
al kylation with a suitable al kyl ati ng agend, ﬁ@ a
N

sui tabl e sol vent, such as N, N o, 0
!
EtO. s - CONH,
o] ' P>
z N
Rzo
(Xx)
Step {I)
R\ K
Step (1) 0, 0
HO s A CONH;
o) I P
F4 N
RZD
(XXIV}

wherein R® is RPRZNCO(CH,).-.
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di met hyl formam de, in the presence of a suitable base,
such as sodi um hydride, at a suitable tenperature,
such as 0 to 30C, for exanple at roomtenperature. 15
Al ternatively conmpounds of fornmula (1) wherein e
represents R3S5(=0" and RO represents
Cl. al koxyethyl-, R, R2, R2D and n are as defi ned
above, and Rl represents hydrogen or Cl al kyi may be
prepared from conpounds of formula (XXVII1) wherein
Rl, R2, R20 and n are as defined above and R19
pgoggg§§ents hydr ogen or Cl.5al kyl, by coupling 20 with
a sultable al cohol in a suitable solvent such as
tetrahydrofuran, at a suitable tenperature such as

Ad B pErit RARREADK B a b&obsh%fmt&%&%ﬁsrm c&nﬁdﬂnﬂ@hﬁ IBrmu!a (),

WSS TR BRIl B30T PPIRsaniar BIPRAEN SIOP YRt 70
substiiutad byl afsubaithenbsplartedidin C2alkykT.a8lkyiCO-, (B4 deyaipakylCO-,

nepehoy - e ol SheP RS £l RECEBER E1figeito-
ardGPr. a1 Ra RO iCs-balkyl SQpe rary| S@ i oh heteroowtHite:- (pptlopally substituted by
ore V&, SHACORS. é\lhh;syr) %gcgn Wé.fe@;ﬁmﬁ* @@ﬂ Raf B® and n

sui t b eratyre such

ar@aﬁﬂefm@a@be\*e NG TeRTESRIY Y ArpgeiHen Grisalkyt may mrraaﬂuelme

prégeRecion ebinpashdabPlsAMUIRDAX)T epr esent s hydr ogen or
Cl.ealkyl, and n is 0, may be prepared from conpounds
of formul a (1'11) wherein Rl, R2, R20 and Y are as
defi ned above an@®)Z repggesen hydrogen or C1 5
6al kyl , by treatﬂent\Jﬁ??ﬁfﬁ:rcaptoethanol (avail abl e
frow1AIdrich . Syjtabl e c-ndltégpa for this process
i ncl ude hegt’ L aBhe ent such as
NN- di met hyj f or Sui tabl e tenperature such
as 60-15 f e OC, in the presence of a
sui table catalygt su¢h a§‘a pal | adi um catal yst, for
exanpl e trls(dlbenzyl'ﬂeneacetone) pal | adi f11),
and a suitable ligand, such as a phosphine Il gand, for
exanpl e (oxydi-2,1 10

wﬂéhﬁr'ﬂ W Gee ﬁ{ddi 38 ﬁbﬁ{m‘am&&m R F%résgn{s*ig RYEFEE Salky!,

a suitable base suc ot assi um t ent
by‘F'l?ét"’&ﬁ"Gl with é'ﬁ e'@ﬁ@"@t’% guch-asman afarlaﬁgg egand sy%es&g% a%yhlar@e. in
a SUiItaINO §6derit sush B Tafioxahe, i fHeQiéidhce ¥V Suitatl® bB¥e) S6&Sad an
amine base, for example triethylamine, at a suitable temperature, such as room
temperature. Altemative electrophiles that may be used for this process include

sulphonyl chlorides, alky! 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-,
CsscycloalkylCO-, heteroarylCO- (optionally substituted by one or more Cy4alkyi- 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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Compounds of fornula (1) wherein Rs' represents
hydrogen, Rl represents RaS(=On-, 20 and R, R2, R20
and n are as defined above, may be prepared from
conmpounds of forrmula (XXIX) wherein Y represents
chlorine, bromne or iodine, in particular iodine, n =
1 or 2, and R, R2, Ra and e are as defined above, by
hydrogenation using a suitable hydrogenation process
such as palladiumon carbon In a suitable solvent such
Nelé NeN Hetrarhethylgropimiheiifluohophospbmie2optirpallydn- theprese(se@ng
feae r
SRpISHERG S0 o ML BBy fhnrtine L S0 | AT S K s
room tegperaturg.{§taR 1) R2, R3 and R20 are as defi ned above
may be 45 prepared from conpounds of formula (XXI X)

at.ne W Lh 8 suitable 19
oABBS o ol b RO B AR b it oAk fodYe B R
rddrésanistiythppéroon@paiity, may be prepartd fremadompounds of formula (XX);
N, N- di et hyl f or mami de and ani sole at a suitable
tenperature such as room tenperature. 5 Conpounds of
formula (XXIX) wheref®h Y regresents chlorine, bronine
or iodine, in partidblar |od|e R, R2, R3 and R20
are a ef i above, y repared from
comngs P@f ? < l&éfﬂ R2 and R2D are
as defHmeq aboye, rep ¢hlorine, brom ne or

i odi ne, e pjgr | e e represents chl ori ne,
brom ne or i odi ne, espC| ally chlorine, and 2X§(£' ol

of formula MRBSH by heat i n& in a suitable solven uch
as 1, 3-dinethyl-3,4,5,6-tetrahydro-2(1H)-pyri m di none

, at a suitabl e tenperature such as 60- 150C for
wheramit' eRAR“1@0m ane asidefinedabovacendR”® repsesentstitydrogers er Cisalkyl,

byﬂr‘é‘:ﬂm@ﬁ wifhd ﬁﬁEbIP %éggﬁtbmtag a sjﬂ%nf LEE S8cedanie fiuoroacetic

artl cul ar exa rocess ol Int erconverS| on,

agg,ﬁgggH@gplqﬂerquw such ys room temperature (Step (1)).

Compounds of formula (XX) wherein R', R?, and R® are as defined above, R' represents
hydrogen or Cq.galkyl, and n = 2, may be prepared from compounds of formula (XX)
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 (lI)). '

Compounds of formula (XX) wherein R’, R? and R® are as defined above, R represents
hydrogen or Cysalkyl, and n = 0, may be prepared from compounds of formula (111}
wherein R', R?, Y and R® are as defined above and Z represents hydrogen or C.salkyl,
by treatment with 1,1-dimethylethyl 4-mercapto-1-piperidinecarboxylate (prepared 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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wherein R34 represents R3S(=0) n- and wherein R3
represents: 20 "-1 and wherein R, R2, R20, and n are
as defined above, and R19 represents hydrogen or CI1.
3al kyl, may be prepared from conpounds of fornula
(XXVI'1) in scheme 3, wherein Rl, R2, 25 and e are as
defi ned above and Z represents hydrogen or Cl.6al kyl,
by treatment with a suitable al kylating agent such as
et hyl 4-bronobutyrate In a suitable solvent such as
triskdidbnzylidercanetons) paliadiirh 4t andtaesyttablatigard, suchiasasphbsirine

T A
a stikeblechirise fsuch amspotassiuamteddutoxidet her apeuti ¢ subst ance | n

a mammal such as a human. The conmpound or salt can be
for use in the treatnent and/or prophyl axis of

46
Theprdenal the,Hapt TSIt PIOSRSSTERbE ATERUPGIN § BHmbee ot difergnt
wal) O E%H\ﬁé R 386 df Blabbi rﬁaz be chétiged €% mb@nﬁmmds: stfomsula(l)

ey Re FRRE bt R OIaR By S Dol ey <RI 3w dBY sen

(h).s the use of a compound of forrmula (I) or a
pharmaceutically acceptable salt thereof in the
manuf acture of a medi cament (e.g. pharmaceutical,

Sirdaripeompoends of farmulad]) whewin Re rrPrefeRisdY SGOpAA & rapresents
a c”-}@altw &«hemgﬂéu%muea @9 amaahiaemnc@ws eagsmwcmwmb,

suc a neth

SR B NP OIN e B B B 0 PP E IR FookRa e
rep?édeﬂfs fyﬁro@bﬁ eaSLalkil, and RIATRE afeRY regresamnhydrogeneeay

atrE et afhere R Parpent v 31 PO (B ke LR Y R are

as defined mbdveodndf 2 raprdsant§ hydragerinraisaikydleind redbiiobguch as ter-butyl-N-
(e B RpRE S hieriniate PGRR, 2R)IEulea i o flouind Schere (scheme
3)useful in the treatnent and/ or prophyl axis of a
variety of di seases, especially i nfl ammat ory and/ or
| ergi c di seases, i ych .as hunmans for
St%pieﬂﬁﬂ @v) of Schere 3é‘ﬁ? B?Hdgioﬂ? %@?ﬁcf'ti’%d in QFATAS R ARCYeat opi ¢
dermatitis, urticaria, allergic rhinlts (seasonal or
perennial), vasonotor rhinitis, nasal polyps,
allergic conjunctivitis, vernal conjunctivitis,
occupational conjunctivitis, infective 20
conjunctivitis, eosinophilic syndronmes, eosinophilic
granul oma, psoriasis, rheumatoid arthritis, chronic
obstructive pul nonary di sease (COPD) I ncluding chronic
bronchitis and
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enphysema, septic shock, ulcerative colitis, Crohn's
di sease, reperfusion injury of the nyocardi um and
brain, chronic glonerul onephritis, endotoxic shock,
adult respiratory distress syndrone, nultiple
sclerosis or nenory inpairnment (including Al zheiner's
25 disease). In the treatnent and/or prophylaxis, the
Inflammat ory and/or allergic disease is preferably
chroni c obstructive pul nonary di sease (COPD) i ncl uding
chronic bronchitis and enphysema, asthma, rheunatoid
QE ritis, psoriasis or allergic rhinitis in a manmmal
S? &EQN)hunan) More preferably, the treatnent and/or
prophylaxis Is of COPD including chronic bronchitis
and enphysema or asthma In a mammal (e.g. human). PDE4
inhibitors are thought to be effective In the
treatnment of asthma (e.g. see MA G enbycz, Drug§, R
Feb. ZQQOR‘SQ(Z) 193 212; Z. H@u gitat al .
|9| ogy’ ’ ’
4d_CoPD e " %edls L.
5{13) 309-319; Z. H
; ﬁ Eﬁéﬁf Sﬁology, 2001, 5, HB2-438:
and re¥s cited theréWnP COPD i s often characterl sed
by the presence of airflow obstruction due 8% hr oni ¢
bronchi t#% and/or enphysema (S.L. Wl da, Energing
Drugs, 5 2000, 5(3), 309-319). For use in ne ngme
t he conpounds of the present invention are usyally
adm ni stered as a pharmaceutical conpositiony 10 The
present invention therefore provides in a further
aspect a pharmaceutical conposition conprising a
conpound off f®@rmula (1) or a pharmaceutically
acceqt @bl e Skl tPther eofediid one or mor e
hra JFBC [ cceptabl e carri and/or
The pharmaceuti calts wp it
eat ment and/or pri&® Paxﬁs
t he condirti ons descri bed herein. The conpo
formul aophy) and/ or the pharmaceuti cal conp05|tmon may
be adm nistered, for exanple, by oral, parentera
(e.g. Senthrayenous, subcutaneous, or intrqﬂyﬁpular),
i nhal ed, nasal, transdermal or rectal adm nistration,
or as topical 20 treatnments (e.g. ointnents or gels).
Accordingly, the pharmaceutical conposition is
preferably apbl e for oral, parenteral (e.g.
Intr nous, su.lutaneous or intranuscular), inhaled
or nasa 3 rStNet i on. More preferably, the
phar nag.et conposition is

wherein R* represents C1alkylSO2-, wherein the Cjgalkyl group is substituted by
R'°CONR™., CysalkoxyCONR®-, C.,alkyiSO,NR*- or R"R"®N-.
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suitable for inhaled or oral admnistration, e.g. to a
manmal such as a human. Inhaled adm nistration
i nvol ves topical admnistration to the lung, e.g. by
aerosol or dry powder 25 conposition. A
pharmaceutical conposition suitable for ora
admnistration can be liquid or solid; for exanple it
can be a solution, a syrup, a suspension or enul sion,
a tablet, a capsule or a |ozenge. 30 Aliquid
formulation will generally consist of a suspension or
sol ution of the conpound or pharmaceutically
Pregesefit abl e salt in a suitable pharmaceutically
acceptable liquid carrier(s), for exanple an aqueous

sol vent such as water, ethanol or al.vcer] r
As o8 Iparticugr GramR . B RIRSES L NoRveRYE SomBounds’ of*firmuta (),
wheiéirf RE @pleserfts S (@) P ahy & gpresemtayéry enyl growp substituted by a G

formulati on may also nt ai 5 ' ent, e as
s draraet LR B FREI AN YRR, 15, P e 2
defiriealr apwve,udridcRT repesends hydoeges ariGusdlierl s Ay glegnatively be prepared

dm ni [ W a tabl et can conprise one or
fmﬁ‘oérgéﬁBﬁ é@éﬂ%g@&u’%ﬁ(&?ﬁy acceptabl e carriers and/or

exci pients suitable for preparing tablet

formul ati ons. Ex | es af su&:h carriers include

| act ose and cel ImLH ose. Theyfablet can also or instead

contain one or e pharmageutical ly acceptabl e

exci pi ent s _~far_~exgppre Mradirt§NHgent s, |ubricants

such as mag ums e, qnd/or tablet 10

di si nt egr akis~A phexgpesytistal conposition suitable

for oral HAImni ftratidn be¥ng a capsul e can be

prepared using encapsgffati on procedures. Fo(X&janpl e,

pell ets containing the active ingredient can be

prepared using a suitable pharmaceutically acceptable

wHePdih iFf’,;R“?%d’ténia%ré s ldbfitedthbb® andRMasglegitsitydrogen or Cygalkyl,

oSN bl P o8 Pr e JRDR soRBRL P & sconivte,
thé B%rsgﬁf‘eedﬂa: SuRbBlY baRs Sidhads otassiur arbonbte; ab atuiﬁb@ temperature,
ueous ution eqQ t he
suit a5 0 1R ot S YR o e i Bl | 05 1 6 o
hard or soft gelatin capsule. 20 The conpounds of

ornula (| r t igal iR ¥nd R®
o Rt L R e
represants an aohgeup deashiesy 3 Graalrxodiaesipalikoxy- or Carcycioalkyl(Cy.

salkoxy)- group, R', R%, R® and n are as defined above, and R'® represents hydrogen or
Cisalkyl, may be prepared from compounds of formula (XXI) by coupling with a sultable
aleohol 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 (XXI) wherein n = 2 may be prepared from compounds of formula
(XX1) wherein n = 0, by treatment with a suitable oxldising 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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A parenteral conposition can conprise a solution or
suspensi on of the conpound or 25 pharnaceutically
acceptable salt in a sterile aqueous carrier or
parenterally acceptable oil. Alternatively, the
solution can be Iyophilised; the |yophilised
parenteral pharmaceutical conposition can be
reconstituted with a suitable solvent just prior to
adm ni stration. 30 Conpositions for nasal or inhaled
adm ni stration may conveniently be fornulated as

CRERAEPS o, i (O WBRBRCRD B s i 8, S e, =
reprasenta hadregeraomt,galkyiy anidinon 0, may bespreparke fromctotripatindstdf éormula

(l@%‘i’élﬁ 1082 & énﬁ a% e{srﬂék“ﬁec‘ é%?v SaAdﬂmt?er inZ rg?reser}tshléydrogen

rticle-size- nor e
ofs iCz-ealkyh d BY. digeatroent with cﬂaﬂ@ﬁfbgwl(émeﬁwﬂdh/ﬂmw}benwethml (prepared

at.'ﬂi’c'ﬁ:ﬁri{.;""!cﬁi?i5 |4@5802TR13) pﬂtﬂfaﬁﬁ%ﬂlﬁ&@ fol Bli& pro%ééeinaﬁdé H@atmg in a

e r educed é %‘me Ccroni sedzBl oun or salt i1Is .
Laté Ip sebemysugh g dimptylfermgpmide; = weﬁa 9. ‘BmP%faBlB%alfChﬁ? 60-150°C,
forreeamaps al 10PC ai mwr@seaae BEASHHEDIE cefaly’t sbérﬁﬁa palladium catalyst,

f
of P bl PRI, % sl L. S o o
plmsrpam:gmﬂ ddr examphctoot)m-zgummaamablswmenylphosphlne) and in the

%uéﬁlﬁﬁllel t?és? %ﬁ@rptﬁlé‘?laﬁsé}% etQH UB;(IdQ oi%ﬂ%\n?eglut?yo&éprotectlon

o vent. Aeros or Nu 'ons can presen
W'ih A gHitabls flygride Sewse semicant tﬁtralaéquompmiw@tfblpmeemfaoswtabln sgivent
sLeR Ak @rahpdtbRr414t a s%ﬁé‘teﬁﬁ@ra&@g Sudrd & Aperdture.
cartridge or refill for use wth an atom sing device
or inhaler. Alternatively the seal ed container may be
Tiae ardér efrthye s@ps pamprising thie praessSmay bé arréngsdng bewuadecof different
ﬂésal i nhal er or an aerosol dispenser fitted wth a
tering valve (nmetered dose inhaler) which is
i ntended for disposal once the contents of the
cont ai ner have been exhausted. 15 Were the dosage
formconprises an aerosol dispenser, it preferably
Proge$s9ns a suitable propellant under pressure such as
conpressed air, carbon dioxide or an organic
ropel | ant such as a chl orof | uor ocar bon

or
c fi$ oldPeRds Bbmay aleehe prepared by @ pregess 9f( Q?ﬁ&qf¢¢éiﬁ@ gf protected
derivativesi ef eonigtufdo o folmblid QYTEERRIes of sultable protecting groups and the

rof | uor omet h
bl PF DV o kiaio m B8 artafre.foriaelapr, ol Srpepe and P.
GiMANutgeProfettivie GroBpSinDrgarépSwithesis’ (3FrExhah Wiaydnd Sons, 1999).
1,1,1, 24tetraf |l uor oet hane. The aerosol dosage forns
can also take the formof a lounp-atom' ser.
Asit peRwle 9f this,ropwpunds af farmerg(l) gentaipipadarrimanner seodrsiary amine

gréPTRRY! bd PRsparcdl ROAT SHRTRUAIS 8 formula (1) where that amine group is
protected, such as a carbamate 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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25 conposition for inhaled adm nistration can be
incorporated into a plurality of seal ed dose
containers (e.g. containing the dry powder
conposition) nmounted longitudinally in a strip or
ri-bbon-inside a suitable inhalation device. The
container is rupturable or peel-openable on demand
and the dose of e.g. the dry powder conposition can be
adm ni stered by inhalation via the device such as the

PretasyS TM devi ce, marketed by d axoSml thKline, 30 The
DI SKUS TM i nhal ati on device |Is for exanple descri bed
in GB 2242134 A, and in such a device at |east one

A angarionir examplehel fhronss aitintembnversiqro sionpoandsnop Gondale (1),

3 Y RP &N
W b Sai G5 g RS R RIcRRAyY ROWIRESand 1
ar¢ @n giet'mﬁ!ﬁ atwveyanchRY represants hydrogsinoer) Cisslkdananbel prepared from

h.ﬁbmﬁ%ffdmu wheng peel ably 50 secured to one

ot her the evice conprises: a nmeans of defining an

opening station for the said container or containers;

a neans for peejing the mﬁgbers apart at the opening

station to opepp the Eomje and an outlet,

comuni cating Mith the pened cont ai ner, through

whi cthl user_ef al ¢ 2maceut i caI conposi tion

in po & formfr opened container. In the

phar maceut | cal19 R | gAd, each dosage unit for oral

or parenteralRadminfstrdtion preferably contains from

0.01 to 3000 ng, ngg® preferably 0.5 to 1000>E5vaof a

compound of the forrmula (1) or a phar maceuti&

acceptable salt thereof, calculated as 10 the free

base. Each dosage unit for nasal or inhaled

adm ni strafion preferably contains, from0.001 to 50
whegein RorRE, B and mease s delinedrabiows argl RO fepsesanifdiydrrgen pr £realiyl,
byf Qﬁ(ﬂ'é'ﬁo% lth 2P 'surabldd RAkEBEE ldl?bﬁtallﬂ o 8GiERR 8Bléntsaldh as N,N-

cal cul ated as
v ReanEe. B 8 Rieeeltt ob P ietin dan-subh s qadm v ot 2
sulizhle teiviparaturasuek as Do a0fE) for sxampelat room tehpérgtudose (f or
an adult patient) of, for exanple, an oral or
parenteral dose of 0.01 ng to 3000 ng per dag or 0.5 .
Altemalwo oetnppendsd af formula (Hawbereipr R nrepresentsd B38(=6)- and R
gaaﬁgx@ R OHWRN  Qdre & &?1 dassvsdam R@freb#agems
npoun

or a armaceut| c 1
hYﬁ@é@bPéGl»@"‘é’b'lﬂﬁy Pﬁ @r@@fed fecam e@m&e@es 8t fqmelaf(?‘ég"'b %@fﬁm R,

RZR™Hna r'fé?m%@ \defksed %%Ué §n<ﬁR19/hr§r5re=§HM’é lfﬁedﬂéhw @aalkyl by coupllng
comno s accor di e i nyenti.o
wib BRI CHEERC 1 o bk sshvat Ut Pl 1S Parfohurdh, & 2 suitable
temperapesiichaairbym derhperatumde thespredenice ofa aulfable, coapliRg agent such

asaoﬁigw %glcglrb égg i st, an anti-histanmine, an

erglc an anti- inflanmatory agent
(i ncluding a steroi d), an antichol i nergi c agent or an

CoRpouh@d 8F FdrMRIL BN wherein R', R, and R® are as defined above, R™
represents hydrogen or nglkyl, and n = 2 may be prepared from compounds of formula
(XXVIH) 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.



(e.g. antibiotics or antivirais). 25 The invention
thus provides, in a further aspect, a conbination
conprising a conmpound of formula (1) or a
pharmaceutically acceptable salt thereof with one or
nore other therapeutically active agents, for
exanpl e, a pz adrenoreceptor agonist, an anti-

hi stam ne, an anti-allergic agent, an
anti-inflammatory agent (including a steroid), an 30
anticholinergic agent or an antiinfective agent (e.qg.

antlblotlc rals s,,e
CB0oHRFS 8 BB Sl hetelt e KRB oo P Roflefngd pboge: R
repmsemtah@drogermrﬂmajm angémd$ ;] malyebe nraparedafrommempounds of formula

iy RSk ! nﬁi JR2 %Rch u%rgrggld E@JVS "&Eﬁl?q:%ropen or Cs.

enot ero atal I er eo
5 aa&xlahpltreamt with amcapt@ananobfavgbbhefm Aldrlch)h Suitablp lsarditions

fo?ﬁ‘ﬁst proéest 'irﬁ:ﬁJdQ ﬂé&m@fin 8 QU%@éﬁUenpéuch A8 N Aldisthyomfdrhide, at a

f'or not er ol on - act I renor ec%)t or agoni sts
S%P'é'e JPEPRRRER) Sudy ﬂ%@ﬁaﬂfmﬂ tfﬁbgéafwa%ﬁ’ﬁ ¢4 HBrt%\%%mGece of a
smﬁleqiatawse;rsuah ad‘a bawimebatagst W@ka&@léﬂb(ﬁeﬁfﬁbeﬁbﬁc&mne)

QL. not anti -
"’EWE?‘H%@L ap%ﬁéuﬁﬁqn}gqagaaﬂ.'crq Isré'drésg]i 8 for examp(:fe (oxydi-2,1-
10 prmylene bifs {diphresyighoyplhine) r -ndismthelmmnbé uff i « ssitabde base such as
t budesoni de. 10 Exanpl es of
#wgﬁ%ﬁlbﬁﬁg?c compounds whi ch nay be used in
conbl nation with a conpound of formula (1) or a
TH GRS 588 Eompramg kid BliResAnby bé Sfr%‘%iedaﬁ 8 ridfibeF bififbrent
in WD 031011274 A2 and WO 02/ 069945 [ US
Wa¥302/ 0193393 Al and US 2002/ 052312 Al. For exanpl e,
15 anticholinergic agents Include nmuscarinic M
ant agoni sts, such as ipratropium brom de, oxitropium
brom de or tiotropiumbromde. 15 QG her suitable
Process hat i ons i ncl ude, for exanple, conbinations
conprising a conmpound of formula (1) or a
phar maceuti cal | Y accept abI e salt thereof Loget her VVI th
Capprunds af farmulaf() wheseio R mapeasests Jdiegers R represents R°S(=0)-,
20 n@ntR" IRAf R&nZRR ﬁ’raYe %9 rcfe’flﬁétﬁh%\fé' ?nay%e ﬁreﬁ%d StdPh @bBbunds of

ti- inflama stch as a | eukotriene
foml%gsﬂxbwhir@ing*f reﬁfﬁ%tﬁ 'aﬁfﬂe br%{wn? REigding, in partisuiagleding, n =
1 bf ZParaisR’, IRAIRDardORY aaslae dafiieasole) byHytiRgenatioh @ikidg 4 suitable

hy&l Fﬁ@ﬁ&%loﬁgﬁgﬁ? %‘gh% Pa ade o azﬁ?@%gﬂy@ Suc%lrasagthanoi

5- |i poxygenase i nhi bi tor or an antiinfective agent
(e.g. an antibiotic or Ran argzlw ral). An

Y. CONH,
i N
20
s ( o)n R (XXIX)

Compounds of formula (XXIX) wherein Y represents chloring, bromine or iodine, in
particular iodine, n = 1 or 2, and R', R? R® and R® are as defined above, may be
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I NOS inhibitor is preferably for oral adm nistration.
Suitable !'NOS inhibitors (inducible nitric oxide

synt hase i nhibitors) incluse those disclosed in WO

93/ 13055, WD 98/30537, 25 WO 02/50021, WD 95/34534 and
WD 99/62875. Suitable CCR3 inhibitors include those

di scl osed in WD 02/26722. The conbinations referred to
above may conveniently be presented for use in the
formof a pharmaceutical conposition and thus a

p@B&bH&W%@E&un@Q@%&I&Q&X@QW&@h W30 By tAfdtment with a suitable
nati.on as defined abqve toget her

oSl AGE LR (o JLB SRR SUBN P <as A Ume Ry ommarics of a

mbdire of AOW-slimethyifosramide ahd! bhiesle st sPethble ferhpetature such as room
teh@éﬁa%' on. 52 The individual conmpounds of such
C 18t ons may be administered either sequentially

or sinul taneousl y in separate or in conbi ned
t I C e
g:?ﬂ@gedéf fgq la‘i %Iﬁér%ﬂ é‘r% chlﬁ o |{|e or iodine, in
P%mfpl’armri%ﬁs R R |Rn af&ﬁ%deﬁae@, plwref ansn=0gnayabesprepared from
cdhfcRhds bnﬁ:%me r(mlj efin Refla@ra?-m@”%?e !aé dBfvel dbads, W FipRdsents

ubllgatlon i'cal | I ndi vidually

s
ot SRR 5" Sichien SRscs U A? LPbar s ahltie, dyoming or
iotlihe ugdpecibliy d:mormel aridoa thiel oTh@rmuﬂf RIS bR hstigSn @f suithsle solvent

el B0y s S e A S hetitete o1 Eoulibte: Bperature
sUT:h@e(iCEStéﬂ?fSI fes ezaraplenat d09°C Inl thet pragence cmwlsmable besd suoh as

pdissshNSdrbdiRtb.as a limtation of the scope of the
pr esent I'!|5nvent| on. 53 Biological Test Mthods PDES3,

PDE4B, PDE4D, PDE5 and PDE6 Prinary Assay Methods 5
The activity of the conpounds can be neasured as
descr_l bed bel ow. Preferred conpounds of the invention
Processl| ective PDE4 inhibitors, i.e. they Inhibit PDE4
(e.g. PDE4B and/ or PDEA4D) m)re strongl y than they

t her s such a nd/ or _ PDES.
AAP%E(B%@"%E Bei 2% & et L BAR A pE croRmnc Ghdgrinua (),
whegejo RS rnane’serPSJE?EQ-O)nﬂamhereiuIFéreprdmen&B splice variant

t hereof (HSPDE4B2B), is disclosed in WD 94/20079 and

al so Ig MM MLaughlin et at, "Alow Km roiipram

G

and wherein R, R?, R, and n are as defined above, and R" represents hydrogen or C..
salkyl, may be prepared from compounds of formula {XXVII) in scheme 3, wherein R", R?,
and R* are as defined above and Z represents hydrogen or Cy.calkyl, by treatment with a
suitable alkylating agent such as ethyl 4-bromobutyrate in a suitable solvent such as 1,4-
dioxane at a suitable femperature such as 120°C.

The present invention also provides a compound of formula (1) 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
46
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sensitive, CAMP-specific phosphodl esterase from human
brai n: cloning and expressi on of 15 cDNA, biochem ca
characterisation of reconbi nant protein, and tissue
distribution of nRNA", J. Sol. Chem, 1993, 268,
6470-6476. For exanple, in Exanple | of WO .94/20079,
human reconbi nant PDE4B is descri bed as being
expressed in the PDE- deficient yeast Saccharomyces
cerevisiae strain G.62, e.g. after induction by

ofafél k:bﬁc%n@fdesérﬁ% &Méi?v 8&%» RPdsd @9, aoa%szshﬁimenmmamr, for

e bt st etk B S, e s

trdaaﬁérﬁ‘anwanﬁroﬁ@@ﬁ ( HSPDE4D3A) i s di scl osed In P. A
Baecker et at, "lIsolation of a cDNA encoding a human
rolipramsensitive cyclic AMP phoshodi esterase (PDE

Also/pvidedGisnibe use 9l a cOBBPURBEI-faBBlla (hoHa pharmasevtichilyraoseptable

saff%edﬁ’n b $odriofReird Bf %e&&mém g, %a%amuﬂéa?@érﬁﬁds@lﬂn) for the

and characterisatiaon of ehcodi n human
treatovent ANREF MgoPhytaKe- @ﬁ@ctnﬂ%matsw @dfq,ry%%rgéc ﬁﬁ@#S@olmj@amma'
suehas pihafagst er ase”, Gene, 1998, 216, 139-147. 30 PDE3

was purifiedfrombovine aorta. Its presence in the

tissue was reported by H Coste and P. Gondin in
AlicCharvidedt ds iasmethod offireatmest @hd/po prophylaxisl of pa dnffamematory and/or

=it siste b2 iaminal A5 P HAEA° i RRR gReR DA, comprises
administetingy th dhe seammal (e hmand rec dhearapeutically teflostive ameunt of a
cohfpBhd &dorita {1} as Herdih Yefitd oFa p%‘hﬁ&élﬁlcblﬂf acé@ﬁtéﬁlé‘&élﬁﬂereof

and sol ubilization of the retinal cQGwP- speC|
phosphodi esterase by |limted proteolysis" Eur J.

Praksmawsterasb%lmhibﬁ&s ae3beleled Ao bEAseftl irﬁtthé Rreatment and/or

prﬁ?@%{ﬁl |aatt \Igglg}yacg éP s%\alwgste ﬁ%ﬂeftglarxla !nﬂ%%a%/or@llfwfiseases, in
mﬂﬁn&als&u&h’. as mmamr fdp. ex&npha&ﬂtﬁua ahbronid bronchitlsEemplnysemaf atopic

?tﬂa@s iuH Belid W ﬁw 6#‘{?? gy ?efegméégte Qgso@%‘férnﬁmltis nasal

PDWPS alpogic CO@QM"’@@BVW mﬂ””ﬁﬁh‘ﬁbpwgﬁh@ﬁ' cimctivitisE Arective
w@@ﬁé@atisP@%n hllBDEﬁldﬂFﬁésV'ewinoﬂ?ﬁfé' Alitb¥8 pé&lasns rheumatond

cintillation ProXim The abil

artgtis GRS qbstructive WWQW&#'S;P@F% %%‘8? Vingding GBTBEE@T QﬂCh'HE)and
entphysaine, rdé@ﬁcﬂbhmnhberatn%)&ﬂltlé f Crofh'd dfidsass, aepérm)s;onFﬁE}E@ of the

h 6 om bovine re
mipSERe 50 Hgnoarie orrTRT e e ok Bt pratory
di@ssvedyhdrboeratultiple sclecasisp oumamory  impairment  (including Alzheimer's
disease).

In the treatment and/or prophylaxis, the inflammatory and/or ailergic disease is preferably
chronic obsfructive pulmonary disease (COPD) including chronic bronchitis and
emphysema, asthma, rheumatoid arthritis, psoriasis or allergic rhinitis in a mammal (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.Glembycz, Drugs, Feb.
2000, 59(2), 193-212; Z. Huang et al., Current Opinion in Chemical Biology, 2001, 5,
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(preferably as a solution In DMSO, e.g. 2 mcrolitre
(1) volunme) were preincubated at 15 anbient
tenperature in Wallac |soplates (code 1450-514) with
PDE enzyme in 50mM Tris-HCl buffer pH 7.5, 8.3nM
MyCl Z, 1.7mM EGTA, 0.05% (w' v) bovi ne serum al bumi n
for 10-30 m nutes. The enzyne concentrati on was

adj usted so that no nore than 20% hydrolysis of the
substrate occurred In control wells w thout conpound,

435454 ”éhc{ B8R cutb@%% P ccb'rﬁm (6. %eE’@ES WOREE Eengiog DRIGST2000,

assays

aden05|n a
S(3) K 0. RIS Pl GRTETE ORnon B Gorige EBBRr SRS oz sce,
anil 1@fC bi%%lc eHerdifis. lGCDPD Rel df%hda'\a\ﬂbtmﬂsedjteﬂ fhenpresendsi pﬁsglrﬂow

Bucki n 4 t
obgRgHan U B e BERRGES SR o YpOHE S L frod, Hnerging Drugs,
2000\ S(HED-3uMl PDE6 assays [ 8- 3H] guan03| ne 3',5' -cycl ic
phosphate (Amersham Pharnacia Biotech , code TRK 392)
was added to give 0.05.C per well and - 36nMfin
For aseinmhedidinien the daimpoundssofghe prepentiinyeniipnase &B‘Eﬁuﬁﬁdm‘m’ﬁﬁf‘ad as
xture were m xed on an orbital
a%‘%a’ﬁer ?or@‘?ﬁ\éngbes and incubated at anbi ent
tenperature for 1 hour. Phosphodi esterase SPA beads
Th@@@éﬁgﬁ?nflgﬁ]gtbﬁﬂﬁb providet ecdrurtherdpePbi@hadbdleutical composition
suspende n buffer
coppr b acempRahe e 8 Pigiod MR ottt sph hercor and
onalor eisesiptiapmadeaitichlip ecaaptablentarriersanpiiorexdpientsor 35
m nutes to lhour to allow the beads to settl e. Bound

radi oactive 30 product was neasured using V\ALL@? X
THERIhatiack Y@l ddnoposition carsbe for Hss inhecireaEBRRlEGRIor PrRgRYIaKs of any

Df%o% .b,%rh HinkaSereh® concentrations (e.g. 1.5nM -

corrpound were assayed; nore potent
corrpounds vvere assayed over |ower concentration ranges

Apouri@N SE NYbfrililh O and/of Ben phiaxinayedtiesiveempdiitiohl aay be

I d 5 t
ittty e i e
m&m@wafyeswerh ndsal, ktrar@deﬂm# ourdrec&hrada'ylmaﬂtlcm@r as topical
treals %@g (eK'gn SMs RS V%ell%} &ﬁéb?dl@@\r}ﬁ?%grrﬁ&eﬂﬂi&ﬁ oompositlon is

EFhat y of the conr'ﬁ nds
preﬁmbhesmue fiorauiali parenteral (5.9. datravenous| SHocelapensor | "amUSCU|ar)

mE%é? B\' F%él oéhn( fi El}?ti%ﬁ S ¥iore3 prefdidbip | thé GhafrhaddWitB composition is

uorescence Polarisation,(EP y
sulle e vl o7 OEATIDRBRIOTCo Sr DA I 14,4 AUTRGY feled
adhinBIRROR IKVONEB Nogi@ft @ahinivaation wntle (Whg, BIGELD aptusnier dry powder

recopbi nant) was determ ned by | MAP Fl uorescence
CORSHPRat i on (FP) assay (Mol ecul ar Devices code:
R8062) in 384-well format. Test conpounds (snal l

A pharmaceutical composition sultable 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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volume, e.g. 0.5 1, of solution in DVSO) were

prei ncubated at anbient tenperature in black 384-well
mcrotitre plates (supplier. NUNC, code 262260) with

PDE enzyme in 10mM Tris-HCl buffer pH 7.2, 10mM

MyCl Z, 0.1% (w v) bovine serum al bum n. 0.05% 15 NaN3 .
for 10-30 m nutes. The enzyne | evel was set so that
reaction was |inear throughout the incubation,

Fl uorescei n adenosine 3',5"-cyclic phosphate
of bbh@rayuabudesives swhdss aF?ZlQ%Banvmzch fdéd@ﬂyétﬁyié}ieVglyool The
o 40ln&/1 f1nal oncent ration. k@ I_ge ,E 3& oy
STHFYYl “’s‘%ﬁ P fan A sygpending, gge Brﬂsﬁ%’a Y5 dipvatring and/or
celowringragentenper at ure for 40 minutes. | MAP bi ndi ng

reagent (Ml ecul ar Devices code: R7207) was added (60l

of al in 400 dilution in binding buffer of the kit
Aphamaceulingbepmpesifion suitablerfomerakadministration peingphdatiel oan comprise

ot bINEE pharmidcalfkaf} ac@ﬂﬁbﬁ%nﬁm@%ﬁrﬁeﬁt@ 'éu:HEJ‘RéJfBr r preparing
'ﬁ'?g& FP ratio of parall el erpenlcu ar |ight

%W'at%r aaw'emaﬁw quqsﬁ include dactpse apd (BiHiose. The tabet
cdvb hies WrainstEy icortain Ldnré) or E@re phﬁmht:éunaﬂlyZ&cepltbmeSexcﬁbibnts for

oSS e, opls AT ets i e HROodEL S B prdor tablet

disiotegrantsoncent r at i on ranges (assay concentrations were
general |y between 30NM and 50f M. Curves were anal ysed
using ActivityBase and XLfit (ID Business Solutions

A|RhaBacgyticaReampesiionesuliatin fereergl admivisiaticpobaleg aeeapsytecan be
pr@pél*b& QRing RirfbapSuMkitibh tp%oedﬁrgg %Eﬁeﬁa&ﬁl% Egﬁ@lontamm% the active

E tion val ue rreasure usi

Ingr2: '§9L,°aé‘£? RIPRaeq using g stifab m!wgwticaﬂh agpepighlecagias gnd then

fillad aty i Isard belabi) cdpsele. mmﬂvmgd&, di$geesidn, @E&be’néﬁbh lat Eoloton can
I n an assa ave n

o Sl AR ) <R BB, S U Be 5§ esamoe an

aeepUYBselytipnPBBeDIY gum enan pik gndtheidiapersione $dspensiort orGsofifién then

f'uBQEnt(E’Qﬁé,% @rgg?ge@ﬁgm? PDE4AD; David R Mobbs et a!,

Conparison MAP Fl uorescence Pol ari sati on
Assay with the Scintillation Proximty Assay for

Tﬂ"‘%ﬁ‘i’;ﬁ@dﬁ&sbﬁrﬁﬁﬁﬁé\cﬂ ‘@nE%r thgoasé‘rhaeétﬁféamoﬁﬂgéémogo%y be

% | ar Devi ces
'E'STSBGF Eb@swmw Hmustalqsm re{ﬁasg%rgw'aﬂwh@eaescnbed in WO

os00gdom) . 5 Exanpl es of conpounds of the Invention
descri bed above inhibit the catalytic activity at the
PDE4B (human reconbi nant) enzynme with pl C50 values in

A tpaeentesal grongoditidnl cah coBprideogisolatiorDat susplehsibm efl tHeocorsmved or

ph?im%%‘ﬁ?%ﬂf‘ ‘ﬁ%@iﬁ‘ﬁ %% AIE[%%E@Bhéa%érCU%a?e%érgﬂ ggceptab[e

oil. Alternatlvely, the solution can be lyophilised; the Iyophilised 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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No. nean nean |1C50 IC50 27 8.4 4.8 70 7.3 5.0 92
7.7 <4.5 125 6.6 5.5 265 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 10
4. Emesis: Many known PDE4 inhibitors cause enesis
and/ or nausea to greater or |esser extents (e.g. see
Z. Huang at al., Current Opinion in Chem cal Biology,

FoP @dmpéeitiohs Zuitatie aﬁ(ﬁ@r a %%ﬁlnhﬁle@%ﬁﬁﬁ}lﬁl%ﬂzrffgﬂisﬁp?&erred that
i t. WO

f t
PRGN B Bl o AUMUBLDUR el aat 2 ok P B A referably
thaasrmataddc&nf fotrhés obtaired oraubtaieabielsy mizrdnisation Trecbreferable particle

B3 AL B 6 2T T B LS Do e
@it@rﬁ iOaﬁbOEif O mierans fpoexachplerasrmeaswiadi usingrasdr diffractih).

ferrets for exanple one can neasure the tinme to
extent, frequency and/or duration of vomting

A&Ff&PWWPP?ﬂSng -g- for Bhaigd adgynisiration ssanoporppiise @ sellion or fine
saspensios tof #id activefsubstance in a pharmaceutically acceptable agueous or non-

aqueous solvent, Aerosol formulations can be presented in single or multidose quantities
in sterile form in a sealed container, which can take the form of a cartridge or refill for use
with an atomising device or inhaler. Alternatively the sealed container may be a unitary
dispensing device such as a single dose nasal inhaler or an aerosol dispenser fitted with
a metering valve {metered dose inhaler) which is intended for disposal once the contents
of the container have been exhausted.

Where the dosage form comprises an aerosol dispenser, it preferably contains a suitable
propellant under pressure such as compressed air, carbon dioxide or an organic
propeliant such as a chloroflucrocarbon (CFC) or hydrofluorocarbon (HFC). Suitable
CFC  propellants include dichlorodifluoromethane, trichiorofluoromethane  and
dichloroteirafluoroethane. Suitable HFC propellants include 1,1,1,2,3,3,3-
heptafiuoropropane 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 pharmacsutical composition in powder form
{the confainer 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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t he compound. See for exanple A Robichaud at at,
"Enmesis induced by inhibitors'of PDE IV in the
ferret” Neuropharnacol ogy, 1999, 38, 289-297, erratum
5 Neur ophar macol ogy, 2001, 40, 465-465. 58 EXAMPLES
In thi's section, "internedi ates" represent syntheses
of internedi ate conpounds intended for use in-the
synthesis of the "Exanples". 5 Abbreviations used
herein: HPLC high performance |iquid chromatography

seYRd1y Gh@%oﬂ@%stdbﬂcé S&R&EQQ% rhédnivief 'dbﬁl'hhgjan opening station for
chromat o phy/ mass spectro gé l E{bn I a}%g ;

g R 05 B Lo e TR0, AERB0 L5 maiopis APEB i, opening

stlalidnelﬁsbpeﬁ hﬁﬂf vort€nerpasd bih edtidtheonsrolnichting adth thevopéneld econtainer,

th ogph%gcﬂ I@SGP%!} ﬁgﬁ Egnpg{aﬁpém‘% @%rﬁﬁfﬁﬂﬁ?" po%m%r form from the

omﬁomtdmrl SPE refers to a silica SPE colum wth

am nopropyl residues | mobili sed on the solid phase

(eg. IST |I|soluteTM colums). I s thought that
lndb?rBWWageuﬂg@hoatn@es'ﬂgn spgh %nsegq P@tefor el afaea@@,nte's@@m'mstratlon

pl’éféﬁtﬂ%/ RbRAiAs gﬁﬂi’r’i o1 & 3068 Cr.ﬂbﬂé”ﬁreﬁrétf%'%‘&@ NBO0 mg, of a
oxPHRgUR] P SHMAAE o & BYASTRESLeA SRR ot el cBlodated as

thafieerbiaad. FatihdosHge Unit fomatslabatgjhﬂai&dmdmnmmu Ipglsferably contains
I S
e B0Ph T80 o RS Brera AP E iy R AFBELRY ot v fople v =
prepBReauticalip pyoepiabiecsal tmmmtmrﬁ%baa@per ating in
positive ion electrospray node, nmass range 100 1000

amu. 25 UV_wavel ength : 215-330nm Co| unm :
g, GHRTTASeU RSP0 EPTRURAE cOr. SOi /G fhe imventon can be

administered in a daily dose (for an adult patient) of, for example, an oral or parenteral
dose of 0.01 mg fo 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 formula
(1) or a pharmaceutically acceptable salt thereof, calculated as the free base.

The compounds, sailts 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 anticholinerglc 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 3, -adrenoreceptor agonists include salmeterol (e.g. as racemate or a single
enantiomer such as the R-enantiomer), salbutamol, formoterol, saimefamol, fenoterol or
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g

Injection Volunme : 51 Solvent A : 95% acetonitrile +

0.05% formc acid 30 Solvent B: 0.1%formc acid +

10mM amoni um acetate Gradient: M xtures of Solvent A

and Solvent B are used according to the follow ng

gradient profiles (expressed as % Solvent A ln the

mxture): 0% A/0.7mn, 0-100% A1l3.5mn, 100% A/ 1.1

m n, 100-0% A/0.2m n 59 Mass Directed Autonated

Preparative HPLC Col um. Conditions and El uent Method
ta@fg&ﬁe Bh§ RafPinbiesr, 46 BlEolS G Mtiodte Sbe! §é!r$1€iero%BKB|su$hate

cmi ntern 5 dianeter; particl m
sdivorifree dase of valbutamel of the Awnarsiectath ofFoghPtPLef “Lohg-agtg B

cﬁQﬁE’l’éé@pfbr Egérﬁ‘ﬁi bt%"bréf@l‘ &iﬁl?ﬂh%&ﬂhv{ﬁmﬁ th%rap@uﬂc 8ffect over a
orm c aci I'vent ? %acetonltrlle+005%
24 bnqwerl%wh@sasa ngqﬁro i xt ures of Solvent A

and SoI vent B are used accor di ng to a choice of 5

S A bl b RGBS SoLvert © 1

Solvent B, with all finishi ng at 100% Sol vent B to

Egar}ﬁ’oéi i(’f Lﬂﬂfﬁ%‘d{i&ﬁr&d&s a{llr‘ bnd PraploRrsEBAY BGdescnide.

ree ases, unless the R
or R3 15 groups contain basic noieties, in which case

E%ﬁ o ga{ Isasgétﬁn cbclﬁ:n‘f nmwhm‘?slﬁapueegseadmwmmtmd with a
ol um 1 ONn
cagpayad jf é?fa\uah@’ S BF oS b 8'?@%?%% }&%E%}’“ged in
wW(d 0som %ﬂtm wiat 62/0]59945 22 /A5 200201, 933@& Al ehd US a0@2105231 2
etectl.on . ; - m; :
Mok BRNGYE R neh0 A0 Jie theginit, such o
ipBatfiopuny brbmider oxdteapiling begoiide ariiotmeniyme hfomide.acet onitrile +
0.1 %trifluoroacetic acid

Other suitable combinations include, for example, combinations comprising a compound
of formula (1) or a pharmaceutically acceptable salt thereof together with other anti-
inflammatory agents such as an anti-inflammatory corticosteroid; or a non-steroidal anti-
inflammatory drug (NSAID) such as a leukotriens antagonist (e.g. montelukast), an INOS
inhibitor, a tryptase inhibitor, an elastase inhibitor, a beta-2 integrin 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
iINOS inhibitor is preferably for oral administration. Suitable INOS 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 CCR3 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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Gradi ent systens: m xtures of Solvent A and Solvent B
are used according to a choice of 5 generic gradient
profiles (expressed as % Solvent B in the mxture),
ranging froma start of 0 to 50% Solvent B, with al
finishing at 100% Sol vent B to ensure total elution.
It is thought that conpounds isolated by this nethod
are trifluoroacetate salts. 30 Mass Directed

Aut omat ed Preparative HPLC col um, conditions and

TRb iRfiduaMdisflings stu-gﬁ‘ 'ﬁm?ﬁaﬁdﬁ@ '?ﬁdy% adnfiniSRFARnér sequentially

Afte urification ore solvent renoval an
°é§'E¥é'E °°t‘ﬂ%t'\/€@é‘ﬁfa? ?fé‘?/\PQWlH'EPéi rhaemareyiie) compagiticls e

hydrochloric acid is added to the product containing

AR o PSR 5B A e v
spenificatidroaredyerdin lincorporated by referehge 4s i eacth imdividaalt publication were
A i e R LA o v
fully sef fBtthqui nol i ne intermedi ate with an anine of

formul a RLR2NH are hydrochlorlde salts. 10

hobi s refers to a What man PTF
o Ve Hegodin ot i avprichgHE naw be dpstiod iy Teteon G the folowig
Bpnd]:}gjqar Oent Immsuine Exaiples.s ThestaEtampltgeard metely @luskaAivé @nd are

' d
@ e B8R g gl or o o T8 Bl RRCRY .

purlflcatlon Reference to col utm chromat ogr aphy, SPE
and preparative HPLC purification includes 20
evaporation of the product containing fractions to
dryness by an appropriate nmethod. Aqueous ammoni a
solutions '880 Amonia' or '0.880 ammonia' refers to
concentrated aqueous anmmonia (specific gravity
0.880). 25
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I nternedi ates and Exanples Al reagents not detailed

in the text below are commercially available from

established suppliers such as Sigma-Aldrich. 30

Internediate 1. 1-(Cvcl opentvlthio)-4-nitrobenzene 61

crNO2 S Cycl opentanethiol (1.0g) (avail able from

Al drich) was dissolved In acetonitrile (10m) and

pot assi um carbonate (1.35g) was added. After 5 mn,

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
Biokoginal Test Methedsct ed with ether. The organic |ayer was

washed wi th 1M aqueous sodi um hydroxi de (20m), water

Paﬁfgaﬁsesf‘ﬁﬁgiﬁ”w%@é‘s?“ poes Brcioey M ittt oy apor at e
vacuo to gi ve the title conpound as a yellow
' HNVR
rhu S 3 68 cobbagi s Py okl o
ndmdﬁ tedn&ntidn @@y séleqtive tROESUINhIbiters,) Ley tw Gnabﬁr? o(e-g.
P#:gs ?%n E4(D£ %ﬁ?rk %{r&'iodnfﬂhmr% inHiti: of S8r PI¥ESs Slichee! ROESB and/or

e SO utlon cooled to 0OC. A
PBEBJ.ut i on of oxone (1.93g) in water (20m ) was added
and the m xture was stirred under nitrogen for 2h at

roomtenperature. The m xture was extracted with
1.4PRE ez )R 6PHKaS and Hterpure rfAIPRCER, o separ at ed

HiYE FRBReikst BDE4D, in pardedldreheo2Baplice vlaagrrﬁrthere@f;iusaoédB2B) is

oo 5 o SR RSN RAGEf B4 Re rotrn

samsitive, EAMPMyldéitic pBosphodiesterdseafrem Buman brain: cloning and expression of
ﬁ%%é%h%&s}‘i éﬁnégg{eﬂg%ﬂﬁ%' o2 obiGat ";!Hﬁeml ghe rnaa@ ais@baion of

acetic acid

mRpA" 0 cBlat €2hepu o993 26BaBF (0H4TR. aben %’t"l?&? darﬁgﬁﬁwe 1 of WO
ofrbof8) e ratdmibitd} FOEABM H¥scrisBacadTbihy TeRpieased in the PDE-

deficient yeast Saccharomyces cerevisiae strain GL62, e.g. after induction by addition of
150 pM CuS04, 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., "|solation
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, "lsolation rand
characterisation of cDNAs encoding PDE5SA, a human cGMP-binding, cGMP-specific
3',5'-cyclic nucleotide phosphodiesterase”, Gene, 1998, 218, 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., 1985, 50, 1577-1585.
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5 through Celite filter aid, and the filtrate 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 title conpound as a pale yell ow
solid (8.1g). LOMS Rt 2.5 min, nlz 243 [MNH41 10
Internediate 4. Dl ethvl

POEE dvas\istkifigre frbivt i Rvink QBtiHa) plt@mhémmlmmimdwlwaéaapamm P.

P i i BT b ook oot
phbsphmlésteréﬁ totinyitest pryfe eipsis "o daBbcf(em 193))1 199 268-2B%;e A. Tar
oS A 5T Mk S ARl i ocor
1%94 1238, $~I18;sandf¢n RhSteastava ef [ in GEffedts ofs olagoesiym on cycllc GMP
i B Y A0, et b . o5
308,953§%8- The filtrate was evaporated in vacuo to give

a brown oil. Purification by chromatography on SI lica

gel, eluting wwth 5%eth acet at e/ cycl ohexane
27 o VHRIGEN LG PO Se (T34 CEPEAS, BB R PIRD, Agtive:cRadioactive

S&hﬁnﬂibmbkﬁhltjﬁdayr(sm\pn WI th net hanol and g
ow sol i

it r atj on ound as ‘
T% : gt "@/qeet PE % Yt' tmi-’ &Q ﬂlﬂ Jﬁuwpg regggibinant),
PPM °n5bd'\mﬁ°mﬂlmﬂﬁ (Bumét Fesebmbinant) or PDE 6 (from bovine retina) was

ol A7 SO sP, PRI, AesRYRSES) mcsgmel o o7 spipgends

(peféradly 72g)a welstichi insIM8Od eign 2dmnishutitng e vdiame) Wwe@ndrpineubdited at

o il e op S AL B I s
TrissHE byffeg Pl 7% i8o3naMd Mg Gz, |1t7mhé&<i3w 0QR% (Ao Hheslingiseium albumin

fof' Hbiab%mnﬂ¥§| ?H@éﬁijﬁ’né Ebrﬂ:bMFatuBn'i" %a& 'anu@ted “se'méiLH'&ﬂmar% than 20%
hydrol)gs o? the s&bstrateg)occurred in control wells WIthout compound Lunng the
incubation. For the PDE3, PDE4B and PDE4D assays [5',8-"H}adenosine 3',5™-cyclic
phosphate (Amersham Pharmacia Biotech , code TRK.559 or Amersham Blosciences 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 PDES and PDE6 assays [8-
*H]guanosine 3',5'-cyclic phosphate (Amersham Pharmacia Biotech , code TRK.382) was
added to give 0.05uCl per well and ~ 36nM final concentration. Plates e.g. containing
approx. 100ul 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 alfowed fo stand at ambient
temperature for 35 minutes to 1hour to aliow the beads to settls. 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 30pM and 50fM). Curves were analysed using
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15 Internediate 6. 6-(Cvcl opentvlsul fonvf)-4-oxo0-1
4- di hvdr o- 3- oui nol i necarboxvlic acid O | | OH 20
Intermediate 5 (10.9g) was dissolved in ethanol

(100m ) and 2M sodi um hydroxi de (100m ), and the

m xture-was heated under reflux for 3h. After cooling,
the solvent was evaporated in vacua and the residue
was di ssolved in water and washed with ethyl acetate.
The aqueous | ayer was acidified with 2M hydrochloric

ASEAfaie DT ol SnBle L2 ST, e oy
Pagks frullroid Busey Gledas, Hnise Kinsiloml, Bieadlls wire ipRted: & PiCs
v@llese the title conpound as a beige solid (9.47g). 64
LCMS Rt 2.65min mz 322 [VH1] Internediate 7. 4

Chl oro 6-(cvci opentyl sul fonyi)-3-oui nol i necar boxam de
Aligrhatively, i1Be Nadtivitye ofretitie atempound$ 1catG e wesisyrad pion dhed following

Fﬁd,g}eg ce@magggggﬁ.“{%%ggg% and N, N- di met hyi formani de (5

rops) was ad xture was heated under refl ux
for 2h. After cooling, the thionyl chloride was

3.21242????1 BFPDR4E 3F PDEMD Actility: Fhfdtbddonte PBRrEEGoNBP) Aesay

. &?ed with tol uene. 0.880 Ammoni a%éIZSmlg was |
Theyalility @ 6pRPARds ¢ inhibit watalytigactiylty gt PRE4R, {hugien recombinant) and
PDESD HRiirfdin rétbdabh?g?t W8 RIefBinMBd \W IMAPI Fm@ssc_rehcdt: P6ktisation (FP)

{ ture Qr [ S | [ ecCl t,ate was
a4<BP R ERisHAT Pelas Rokte: JPRZLES 4 alR 8P iF L e Couties (oma
vajirie, ¢.5.0.5i0,|c solutiorp mMUDKSOP wélegpreincilizhésl &t ardbldntrtemperature in

. . r [ f e .
o spblel iyl Bl (eloRE HAUSC, ¥ile ool fn BB dnzme in
1@&nir TrisaidClnlpufier pHI 7.2, tmd MAGEVD. 1%CN®/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 (60u!f of & 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 Lid). 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 valuss measured using the
SPA and FP assays can differ slightly. However, in a regression analysis of 100 test
compounds, the plCgq 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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No. WH Rt min 4-(phenylsulfonyl)ani line
Internmediate 8 Ph- H H 347 2.58 / Ma brid e

4{ et hyl sul phonyl )anlline Internediate 9 M H H !
285 2.00 Selor 65 Internmediate 16 Ph- H Me-
Internediate 15 361 2.78 1-fluoro-2-nethyl-
Internediate 17 Me- Me- H nk obenzene 299 2.19 /
Aldrich 4-[(1,1- Internediate 95 'Bu- H H

dl met hyl et hyl ) sul phonyl I anl | i ne 327 2.40 / Hel vetiaa

th@mbcalu&%k@enl-a%l%éﬁan ALEOwia? te SentRUbRIFPo3ity Assay for

Chl or ethvl) aui nol.in
PhptResgRe ASMIECPRT Rsenlarat 2400 dioficilr BeREhR s Rirops
Uddn ¢flestiny 2mmmbeemosnmmmﬂau, dladow, Essew, tUnited Kingdord): 1( 1
-met hyl et hyl )sul fonylJaniline (Helvetica Chimca Acta
(1983), 66(4), 1046-52). LCVMS Rt 2.27min mlz 313 [VH
EWUHSeOffC@WdeSQOf\AEQ invention desaiibed abevecinkibittheneaigldic asvity at

thé rﬁﬁ@gh@ﬁeﬁ'\ fecoMpirant) %zﬁ%@‘&l{iﬁ\oﬁlg hlubd8n the range 6.0-11.7.

I nt ernedi ates of formul II:' ~ o .
Biological Data obtained for some of the Examples (PDE4B and PDES5 inhibitory activity)

is as follows:

Example | PDE4B PDES
No. mean mean
ptCso plCsy |
27 8.4 4.8
70 7.3 5.0
02 7.7 <4.5
125 6.6 5.5
2656 11.3 5.2
307 10.5 <4.5
309 10.1 <4.9
312 9.4 <4.5
369 9.5 5.1
380 11.4 <7.0
399 >11.68 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
especlally 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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NO2 R20 15 were prepared fromthe appropriate

4-fl uoronitrobenzene in a simlar manner to

Intermediate 15: 66 11 R3,- 11 CONH2 N 20 Starting

LCMS Internediate R S02- RSO- N troaryi Starting

Sulflnlc LCM5 Rt Nunber Conpound Acid | Supplier M

(mn) | Sulier Internediate 31 H 4- Sodium 4- 379

2.72 fluoronitrobenze (methyl oxy) ne/ Al drich

benzenesul flnate / WD 9830566 Al Intenediate 32 Me-
S5-flrbe] %lzaxaﬁ% BH2 4an $ibbsdre e tlﬁfettﬁ%@étu %ﬁt@ﬁt , frequency and/or

(meth i ch benzenesul finate

| st K’Bdﬂf g?'@'tm angior wiithing §} temrets aﬁsa?feh?fzﬂaf% abadgrynistration of
ni the ebrapeldd e /SeaddriuxhMpRZE RRbibhalid 8l SEhfasiBatdticad\byl rnhibh!ors of

2995515 M\ 1S lon MPURENEERH 179 Th PPERYT. oratum

L aNexxatarmacology, 2001, 40, 465-465.
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I nternedi ate 50 SOt MeO- 4-fluoro-2- Methanesul flnic
315 1.99 (nethyloxy)-1- acid sodiumsalt/

ni trobenzene/ Lancaster Mbrad e 5 Internediate 10.

Di et hyl

{f (4-iodoohenvl)am nol net hyl i denel or ooanedi oate | / |
CH3 o 0 Ol~~ CH3 67 A mxture of 4-iodoaniline
(208g) (available from Al drich) and di et hyl

(et hoxynet hyl ene) mal onate (210m ) (avail able from
eXafiFL &8 was heated to ca. 60C, whereupon the mxture
“Set solid., Heating was continued to 100C, and then the
Inihie: sections “iResmediatey) darreslthsiibgsen gf ItRIMsHigiecsompaunds intended

foraas intBe BRANCERIYS tHiU'edadples?00C for 1h, and the solid
was col |l ected, washed wth cycl ohexane (1L) and

et hanol (2x500nl), and dried in vacuo at 40C
Abbiroviritivht used iggreia: the titl e conpound as a white solid

6Q) . VB 3. 57m 90 | MH 10
HPRer heai RLper bl A8 cicfatoiraphy
NBIR odo- 4-muctead magntitib vehooar®eoui noi i necar boxyl ate "H
L p D nﬁ}%@ égtgk ated to refl ux
?@n%er at ul@g@%éhod éep}rﬁegl at %%@g 15 gradual |y
Theded dowhirdayesichromgingeaphér . Once al |l the reagent had

sbeen addeghid bRaseBxirhétioR cdnnh AiHIRd otHedite 5Ridied thePLolid phase
s then cool ed and 2-

further 3Qm n. The tur

met hyl pen‘%’iE]rPé ?‘%‘OQﬁT) éJ»%sSePeﬁvj\%ﬂs pHEverse irhase PREqClyEns (eg
col | ect edvarkanfBont IEAti ©18 ¢aturghs).cAminbgropy! t9RE rféTp adladilica SPE
7700 (1 (T i Yibprgor? e pElpinSihuse) d53he sofibhans feg. 15T
I nt er medi laolefe¥ocolumns). It is thought that compounds isolated by SPE are free

6- 1 odo-4-,§g§gs-'1. 4-di hvdr o- 3-oui nol i necarboxviic acid O

\ 1
SCX solid phase extraction (SPE) column with benzens 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

Fiow Rate : 3ml/min '

Injection Volume : Spl

Solvent A : 85% 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 foliowing
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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25 a 68 Sodi um hydroxide (9.8g) was dissolved In
wat er (61nl) and ethanol (30m ) was added. The
resultant solution was added to Internediate 11, and
the m xture was heated under reflux for 60mn with
stirring under nitrogen. Concentrated hydrochloric
acid was added, 5 giving a white precipitate. After
stirring for 16h, the precipitate was filtered off,
washed wth water and dried In vacuo to give the
title conpound as a white solid (8.15g). L MS Rt 3.01
l‘d di 3

Meﬂtodrmedl ate 12 (8. 1g) was added port| onwi se to

b bl e SR8 oss§9€si%°sg§2§g&*“§ (10pme 215 dnternal

dhﬁ@tdn,am‘tmtbﬂmlﬁrm}r eflux with stirring under nitrogen
UWete]:tqu?@aveT%@ 8501 i onyl chloride was evapor at ed

i n vacuo reS| ue was azeotroped with tol uene
Flepwsengdml/mine resul ting pale yellow solid was added
Irﬁéﬁlérk VﬂWnéeOBﬁ%I stirred 0.880 anmoni a (250m), and the

r room tenperature for 1.5h. The
SQ'B‘F'?% &ds}ﬁW‘P@P d off, washed with water and dried in
Sulaent®: 86% a%etoﬁmﬂb#oros%fonﬁioaaave the title conpound as

G%{’i% %)?ﬁt%ﬁ%i :@XK&EZG %‘&%"L‘% Nagl?ghé g giiaog%rémg ¥ Ghoice of

5 penericrasatlient profies (expressed as Y SOiATB Rlhe (mnxturrsl) rafying2For6 8 start
of d‘f;ogd;ol%eﬁblﬁ)f_'rﬁ B%ﬁ’? aﬁ%‘% nﬁg?% %olgtgé@ @%ure%pﬁutlon

It ds $hgaght shat sampoungs isolated by this method are free bases, uniess the R’ or R®
groups contain basic moleties, in which case formate salts may be formed.

Mass Directed Automated Praparative HPLC column, conditions and eluent

Method B
The preparative column used was a Supelcosil ABZplus (10cm x 2.12cm internal

diameter; particle size Spm)

UV detection wavelength: 200-320nm

Flow rate: 20mi/min

Injection Volume: 0.5mi

Soivent A: water + 0.1% triflucroacetic acid

Solvent B: acetonitrile + 0.1% trifluoroacetic acid

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

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

Mass Directed Automated Preparative HPLC column, conditions and eluent

Method C
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methylanillne / Aldrich Internediate 49 H J.
2-chloro-4- 367 2.99 |odoaniline / Avocado
Internediate 72 H Et- Internediate 73 361 3.22
I_n_termsdi ate 87 H F- 2-Fluoro-4-iodo 352 2.65
aniline / Aldrich Internediate 67 C- H from
3-chloro-4- 367 3.07 |odoaniline / Al drich
Internedi ate 68. 4

7-Di chl or o- 8- net hyl - 3- aui nol i necar boxam de C CONH2

Tl’\%I is l?%#ﬂ%_g Crﬁ?t}a(?}%) g{] %?Uﬁf i©@Hon\at l%fa'{éascwénf repmoval an excess
(betyeem BcieweAPeE and 3. "E'tPR/S g q‘%‘“@ e 779 %g}%bw goduct

h g'mié@{se 14.
It I§él?ﬂuggt thfhtgpa {?WP"I& oéa@e{é@ﬂ%’?%ét&%& gbcf\lrﬁd%ﬂdg%lauﬂa car bo
| nt er nedi ate 13 (5 Og) was di ssol ved i n et hanol

Loy argﬂan mikiyai | abl e from
Wa T ure was heated

it rlef thNgrftot’naP_ @mpoumﬁﬁe Iaﬁeﬂ thynéh'i)r@e hﬁgtf&?@ W;%’F lons Iinvul\nng
dl%dlé&ﬁlreﬁpofoé f-ARfbimDe inkinhbdigb ith arPaBinseof tibvenutd RIRPNH are

hydrochloride salts.

'Hydrophobic Frif’
This refers to a Whatman PTFE filter medium (frit), pore size 5.0pm, 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-(Cvclopentylthio)-4-nitrobenzene
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5 LOMS Rt 2.59min mz 420 [ MHL The fol |l owi ng were
made in the sanme manner as Internediate 14, using
acetonitrile as solvent: Rr NH | CONH2 N 20 10
Internmediate R NH R20- Starting Amine | Source LCVS
LCM5S Nunber Material MH Rt (mn) (a) Internediate
G- Internediate 3-nethylaniline / 438 3.56 38 ~ 49
Aldrich HO NH Intermediate Me- Internediate
4-fluoro-3- 452 2.78 35 F 6 48 nethoxyaniline / HC
Apol | o- Chem Internedi ate Me-_int eNdedi ate

2, 3-dl hydro-1- 446 3 36 ({8 Bgnzof uran-4 HC ani ne
hydr obr om de | Jou of et o ocyclic Chemstry
(1980), 17(6), 1333-5" Ihgter nedi

€diate - Internedi ate
4-fluoro-3- 472 3.29 39 F I 49 nethoxyanlline i HC
J" Apollo-Chem 71

Cyclopentanethiol (1.0g) (available from Aldrich) was dissolved in acetonitrile (10ml) and
potassium carbonate (1.35g) was added. Aiter 5 min, 1-fluoro-4-nitrobenzene (1.38g)
(available from Aldrich) was added 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 (20ml}, and 1M aqueous
hydrochoric acld (20ml). The organic layer was separated and the solvent evaporated in
vacuo to give the title compound as a yellow liquid (0.79).

"HNMR (CDClg) 5 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-(Cyclopentylsulfon nitrobenzene

stiss
4

Intermediate 1 (0.7g) was dissolved in methanof (20ml) and the solution cooled to 0°C.

A solution of oxone (1.93g) in water (20mf) was added and the mixture was stired 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 comglound as a yellow ail which crystallised on standing (0.79g).

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

Intermediate 3. 4-(Cyclopentylsulfonyl)aniline
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Internmediate C - Internediate 2, 3-dl hydro-1- 466 3. 35
40 | 49 benzofuran-4 \ H amne HC hydrobrom de /
Journal of Heterocyclic Chemstry (1980), 17(6j.
1333-5. Internediate C- Internediate 3- 449 3.19 41
49 am nobenzonitrile HC 1 / Aldrich NH Internediate
C- Internediate 3-fluoroaniline / 442 3.40 42 49
Aldrich HO NH Internediate - N, - Internediate
1-met hyl -114- 477 3.05 43 / i 49 |Indazol - 6-am ne HCl

I H hydrochl oride f Synt hetic Conmmuni cati ons
(1996), 26(13), 244 d47.0l nternedi ate CH, Me-
Internmedi ate 1- met hph-2M4./458 2.03 44 46

benzi m dazol -6 HCI NH ampé Riet erocycl es  (1991),
32(5), 1003-12. Me |ntePned 3- net hoxyani l i ne /

434 2.75 NH,

intermediate 2 (13.1g) was dissolved in acetic acid (150ml) and hydrogenated over
pailadium on activated carbon (1.6g) with stirring ovemight. The mixture was filtered
through Celite filter ald, and the filirate was evaporated to give a yellow/green oil. The ail
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
title compound as a pale yellow solid (8.19).

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

Intermediate 4. Diethy! {{{4-cyclopentylsulfonyl)phenyllaminotmeth lidene)propanedioate

Intermediate 3 (10.8g) (Helvetica Chimica Acta 1983, 66(4), 1046-52) and diethyl
(sthoxymethylene)malonate (11.4g) (avallable 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 beigs solid, which was filtered off to give
the title_compound (12.3g). The fllirate was evaporated in vacuo to give a brown oil.
Purification by chromatography on silica gel, eluting with 5% ethyl acetats/cyclohexane
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Internmedi ate CH6NH 45 48 Aldrich HO | Internmediate
Me- Internmediate 3- 429 2.93 46 &JH 48

am nobenzonltrile HCl y/ Aldrich Internediate F Me-
Internedi ate 3-fluoroaniline 422 3.02 61 | 48 Aldrich
HCl-r | 72 Internediate Et Internediate 4 fluoro 3 466
2.92 F 74 ~ 72 nmethoxyaniline I HC Apollo-Chem
Internediate F Et- Internediate 3-fluoroaniline / 436
3.24 75 ~ 72 Aldrich \ +H HC Internedi ate Et-

fbm”&d'@’/@ etyf mcgfa'i@%cioh&%né nég?ea%n%rani@ sofid Ahﬁiréﬁdh with

nt er nedi at

M@%ﬁ%@%‘ma@w the| tile gempoung as @pyellqw,sQlid k2 §9; atfﬁél s@fld 1 8g).

HomeRy8 @7 mirem&-3getiapijani | i ne / 432 3.15 78 72 Al drich
HCIl \ IH Internmediate cH Et- Internediate
1-methyl-1/4- 472 2.8 79 7 72 |Indazol -6-am ne HCl ~

hydrochl ori de |
Intermediate 5. Ethyl 6-(cyclopentylsulfonyl)-4-oxe-1.4-dihvdro-3-quinolinecarboxyiate

””_ 1

CH

Intermediate 4 (14.7g) was dissolved in dipheny! 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 titie
compound as a beige solid (10.9g).

LC/MS R; 2.48min m/z 350 [MH"]

Intermediate 6. 6-~(Cvclopentylsulfon -0x0-1.4-dihydro-3-quinolinecarboxylic acid

SV,
/Y

OH

b

Intermediate 5 (10.9g) was dissolved In ethanol (100ml) and 2M sodium hydroxide
(100mt), 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 acldifled with 2M hydrochloric 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 (9.47g).
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Synthetic Communications (1996), 26(13), 2443-2447
Internmedi ate Et- Internediate 2, 3-dl hydro-1- 460 2.97
80 ' 72 benzofuran-4 HCl " 7H am ne hydrobrom de
Journal of Heterocyclic Chemstry (1980), 17(6).
1333-5. Internediate F- Internedi ate 2, 3-di hydro-1 -
450 3.06 88 67 benzofuran-4 HCl | H am ne
hydr obrom de! Journal of Heterocyclic Chenistry
(1980), 73 17(6) 1333-5. Internediate F F-
I?ﬁ%ﬁﬁ aniline f 426 3.11 89 87 Aldrich
L¢Q@§ﬁ nterne |ate F- Internmedi ate 3-chl oroaniline
/| 442 3.19 90 | 87 Aldrich HCl IH Internediate F-
Internediate 3-nmethylaniline 1 422 3.15 91 | 87

In’&rﬁ‘[&dﬁﬂa NH4—C loro-6-(cyclopentylsuifonyl)-3-quinolinecarboxamide

(g
Vi

N NH,
o
N

Intermediate 6 - (1.43g) was suspended in thionyl chloride (20mi) 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 tolusne. 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 litle

compound (0.719).
LC/MS R, 2.47min m/z 339 [MH"]

Similarly prepared were the following:

NG V4
/ = NH,
o
R N
Rm
Intermediate R:- | RY | R®™. | Starting material/ source LCMS LCMS
No. MH* R¢ (min)
4-{phenylsulfonyl)aniline
Intermediate 8 Ph- H- H- {pheny 347 2.58
/ Maybridge
4-{methylsulphonyl)aniline
Intermediate & Me- H- H-  Salor 285 2.00
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HCl Internediate F- Internediate 3- 433 2.88 92 87
am nobenzonitriie HCl | MH/ Aldrich Internediate cH
F- Internmediate 1-nethyl-1 H 462 2.87 93 87

I ndazol - 6-am ne HCl hydrochloride! |IH Synthetic
Communi cations (1996), 26(13), 2443-2447 S
Internmediate F- Internediate 4-fluoro-3- 456 3.11 F
94 87 met hoxyaniline/ HC pH Apollo-Chem (a) Salt
form HC = hydrochloride Internediate 63.

PSR G g 0 A AL D
HO I nterfredidte 63 wap-ieegartt4f r om | nt er nedi 4t e 67
Intermegliatsitini | Me- meMeagr He of ditwbewaemedi at e 14, | usioag 2.19
acetonitrile ds sdl vent adid LC/ MBS R 3.15hi n m z |452
[MH] Internmediatg 66. b
7- Chl or o- 8- netfhyl - 4|1dd'$ h i am no) - 3-
Inteemhenizdeio e ¢ 4Bub X BT [d @k %&?’\E{}? @Qy%"'ﬁ 327 2.40
I Helvetica Chimlca Acta
{1983), 8B(4), 1046-52

:T

Intermediate 30, 4-Chloro-6-[{1-methylethylsulfonyi]l-3-quinolinecarboxamid

This was made in the same manner as Intermediate 7 starting from
4-[(1-methylethyl)sulfonyllaniline (Helvetica Chimica Acta (1983), 66(4), 1046-52).
LCMS R, 2.27min m/z 313 [MH']

The following were also made In the same manner as Intermediate 7, with the proviso
that the intermediates of formula

9,0

R*”S
;20 “NO,

R

were prepared from the appropriate 4-fluoronitrobenzene in a similar manner to
intermediate 15:
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CCl NH I NN C NCHa HC) Internmedi ate 66 was
prepared from I nternedi ate 68 using 3-nethoxyaniline
inasimlar nmanner to Internmediate 14. LC M5 R
2.80mn mz 342 jMH] 10 Internedi ate 104.

7- Chl oro-4- (2. 3-di hvdr o- 1- benzof ur an- 4- vl am no) - 8- neth -
yl - 3- aui nol i necar boxam de hydrochloride. NH \ \ NH,
cl N of HCl 15 Internedi ate 104 was prepared from
Internmedi ate 68 using 2, 3-di hydro- 1- benzof ur an- 4-
amne in a simlar magner to |gternediate 14, using
acetonitrile as sol vellt. Rf 2.80mn mz 354
[MH] Internedi at eRa]):s?\. S9N oohenvl phenyl
sul phone 20 75 0 0::0:
4- Fl uor o- 2- net hyl - 1- ni t rQhefrzens’ (2. 6g) (avail abl e
from Al drich) and sodi um benzBnesul finate (3.09)
(available from A drich) we heated in

NN- di et hyl acetamide 5 (40m ) at 50C for 16h. After

coolThyg the M Xtureg wasyfritered; tiucfiitrarc
col | ected|and, t he sol veht® Mhpyed| i n vacuo. [The | LEMS
Pteepediate was BSPrur atd [Nitreendy cl ohStstipaSufinlé |t HaMs | R
Numbat t ant | preci pi fate cednpeotded bacid iSuppliat | [oMH 0| ginmpe
the titlefconpound|as alapgier soljd (3.59). |LC M5 Rt
Rrede@dda L7295 [ MNHAg] 40 Sodium 4- ave | 272
P fluoronitrobenze | (methyloxy)
ne/ Aldrich benzenestulfinate
/ WO 9830566
A1
Intemediate 32 zh’ Me- | 5-fluoro-2- Sodium 4- 391 2.9
\©\ f nitrotoluene/ {methyloxy)
~ Aldrich benzenesulfinate
!/ WO 9830566
Al
Intermediate 34 "'C\Q Me- | 5-fiuoro-2- Sodium 4- 375 | 208
j‘i nitrotoluene/ methyibenzene
Aldrich sulfinate/ Aldrich
Intermediate 33 | MeSO.- Me- | 5-luoro-2- Methanasulfinic 299 212
' nitrotoluens/ acid sodium salt/
Aldrich Lancaster
Intermediate 50 | MaSO2- MeO- | 4-fluoro-2- Methanesulfinic 315 1.99
(methyloxy)-1- | acid sodium salt/
nitrobenzene/ Lancaster
Maybridge

5 Intermediate 10. Diethyl {[(4-iodophenvi)aminclmethylidenelpropanedioate
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I nternedi ate 18.

3- Ami no- N- hvdr oxvbenzenecar boxi m dam de NHZ HZN HOB
15 To a stirred solution of 3-am nobenzonitrile (4.09)
(avail able from Al drich) in ethanol (100m ) was added
hydr oxyl am ne hydrochl oride (4.7g) and potassi um
carbonate (14.0g) and the m xture heated under refl ux
for 22h. After cooling to roomtenperature the

m xture was filtered through 'hyflo" filter aid, the
resi due washed vvith ethanol, and the filtrates

AVTRRBIR o psdadfine, (el STaysiiiia niofc AT g8 et

(eﬂ\oﬁyﬁnéthylma)mdfnaate {290ml) (available from Aldrich) was heated to ca. 60°C,
|t 1100°

vk s S ) ey e Skl e

was refioyed demahpaling A0d Brokes opd healing wae deatinuad a6 8¢ faf 1h, and

hé's%ﬁ'c?ﬁras wbb@&aﬁaé%dwm'cgaaﬁé&dﬁé ae) LRP¥nehe gfsaoﬁ. érﬁi dried

m ner a the mxture heat

IV 4R veRyS1RS0 9t ey tle COP P e 20 GBPY by
LOAVIS R3S 7mimandgo (] added and the mixture heated
under reflux for 16h. After cooling to 20C the
m xture was added to water (100m ) and extracted with
et hyl acetate. The conbi ned organl c layers were

ln‘f@rmﬂi%tél“l JeR I'GnISdo-ﬁ! o9 425

E0 0. ) DUT
chr omat ogr aphy on SI lica gel, eluting with 10
di chl oronet hane to gl ve thg tigle conpound as a white
solid (4.0g). TLC Jo et iyl acetate in
cycl ohexane) Rf = 1 e

1-r 2- Am no- 3-chl oro- >

one 15 C IN N-12 BT on trichloride (25g) was

added to dry dichioronethane (250m ) at OC and the
sulting solution stirred for 10 mn. A solution of

Dlgherm Gther 51750 as oheptethiq refiex (teppegsipre, and |ntermed|ate 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) 5 8.58 (1H.s), 8.42(1H.d), 7.99 (1H.dd), 7.44(1H.d), 4. 21(__,q) 1.28

(BH.Y)

Intermediate 12. 6-lodo-4-ox0-1.4-dihydro-3-guinolinecarboxylic aci

OH
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20 (available from Wl tz Bauer) in dichioronethane
(100m ) was added dropwi se over 15 min to give a dark
red/ bl ack m xture which was stirred for 20 mn at 0OC
Chl oroacetonitrile (29.5nl) was added, followed by the
portionw se addition of aluni num chIoride (26.49q).

The m xture was stirred at roomtenperature for 1h and
then heated 77 under reflux for 3h. The m xture was
cooled in an ice/water bath and 2M hydrochloric acid
added, followed by 5M hydrochloric acid (200nt). The
resul ting b%$ha5|c m xt ure was

Sadium wertiFe (.80) wasrciasalveg e AU 260 §eng Jomp, ey added.
THY Fe@&!ta?r@ chhti?ﬂ Wit adde@ trﬁéfﬁ!éﬁlateu’r 1€ ahdh ¢heomixtuneé was hyated under

reﬂpag fﬂ% gpgq%g\%ﬁhﬂgnng]-y{@ee& n 9,.‘5;‘ 9 u F%{grﬁte?)(ifs)'d%%hl%ﬁc %lﬁ Wvag added,
giving Bewhital griciyiatesr Aftai’rstia'ilhgdueﬂih srecpracipitaie pﬁatﬂgergpi @ff, washed

oncen a
wEPRSI e g facl ke o B D it T
LG/M&:&C&MR&VIE?WRMH:] 0.52 10 Internediate 21.

4- Am no- 5- chl or o- 1- benzof uran-3(2Mone 0 0 NH2 C
15 To a stirred suspension of al um num chl oride
(77.69) in dry dichIoronethane (SOOnﬂ) was added
Intsrapdiate 13, ¢-Ghloro-8ipdot3-¢ B0 (45g) in
di chl or omret hane (250nﬂ) The nixture was heat ed under
reflux for 6h and then cooleg to roonitenperature The
m xture was deconposed by thr
hydr ochl oric acid, tlke di chl or onet hane
were added and the org : 2ected. The
aqueous 20 |l ayer was exirasted’w th dichl or onet hane
and the conbi ned organic Iay@rs dried over sodium
sul phate and concentrated in vacuo. The residue was
di ssolved in boilin nmet hanol and an excess

Intermettiale A%i(Baghwae @ddech portipnwiem fo whrged Ei'ﬂwbeh'?fﬁﬂev@@[f@ N,N-
diﬁ% IfBili‘r?arr'ili‘?r‘es (FHRpRORK Qﬁﬁdoéﬂdoth&diiktﬁ% W& heated under reflux with

Puri fi cation by chromatogra i C el el ut
Sy oo e o T G0 LRy SR ool vacuo
afiy HleOfeidas wal &\t@otfobéd tilth ltetueren{2e50mal). aThenesulibg pale yellow solid

wgg gagecfegc{rﬁ?p%é @@n@?@mmg@g@%) gi"\)’@ tﬁ’e%ipt)[il-e 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
' CONH,

=
p
N
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78 Internediate 22 N (5-Chl oro-3-0x0-2

3-dl hvdro-1| -benzofuran-4-vl)-2 2 2- trifluoroacetam de
OF OHNFF d OOb5 To a stirred solution of
Internediate 21 (2g) in dichloronmethane (35m) at 0OC
was added triethylamne (2.1 nm) and trifluoroacetic
anhydride (2.1 m) and the m xture stirred at 0C for
30 min, then at roomtenperature for 30 mn. The

m xture vvas quenched by the dropvm se addition of

wat er—the—organ—cEa) uvva‘lll:‘u Wi tTh n e
conbi r‘féﬂ'“"aﬂtleo s 1ayt T el 8RPECt ed f.(?{]s Lowis
di chl|dwohet hane tombi ngMateayani c || Mfer 4 Re® 1p
dried_over sodi nd _concentlratedlin vacub.
Pur i fliféhédi 48y | chu.omit q@r apiysde-#n Si l|i car gel , 386 ut | ng
wi th |10% et hyl aincg,g%m@r)e gave lthe tit]e
corrpcund as a bright|yello Ng]‘;cﬁnge scI id (1.09). TLC
S| 02 (36%ethyttacetate—11¢ e uuexan& RE—= 08¢ 15
| nt er|ietnegate NtH( 54 CHfror 928248t hv | de?‘ﬁé- 4 -
3-dl Rvdro- 1- bem of ur af- 4- vl 102032""21 t i f | uorfoacet anf de
HF HHNJ~r K F Cl O 20akeada mi xtiure ofl potass|um

tert -{ouiaddier2( 2. O) and get Nyhdridaiiaeny| pda®sphonizem
i odi C?ntar&?d'a}ega)r Was,, adfied. dry ol HeRG, (/0mk) |anggthe

m xtyre stirrred|at roomterrper,lﬁ}lfa o 9 30 |mn, then
heat \.d unupr I’Cf I ¢ f 1\ 30 i 3-aHl Ii )\tabél_"U V\fd.b3 D%UU ed
- 4 M .
to rddmMemedigriiat ur@, a odoaniling /
Aldrich

Intermediate 68. 4.7-Dichloro-8-methyi-3-quinglinecarboxamide

cl
- CONH;

-
ci N
CH,

intermediate 68 was prepared from 2-methyl-3-chioroaniline (Aldrich) in a similar manner

to Intermediate 13.
LC/MS R; 3.00min m/z 255 [MH']

Intermediate 14. 6-lodo-4-{[3-(methyloxy)phenyllamino}-3-quinalinecarboxamide

hydrochloride
H,C /©\
o0 NH ©

|

= NH,
s

N

HCI
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solution of Internediate 22 (1.09)
added dropwi se and the m xture
for 30 mn.

in toluene (30ntl)
heat ed under refl ux
The m xture was cool ed and quenched by the
dropwi se 79 addition of saturated ammoni um chl oride
solution. The m xture was partitioned between ethyl
acetate and water and the organi c phase washed wth
wat er. The conbi ned aqueous |ayers were re-extracted
with ethyl acetate and the conbi ned organic |ayers

dri ed over sodi um sul phate and concentrated I n vacuo

b o 500 Bhe ek of, AL B oS ibin AR (om0
(aaiigiefromi Aldrich) ovashazikdadeandgthe anirtiee was healed vpderrgfiusion 2.5h.
Trhesiutfig lpfﬁﬁfpggtgéﬁés'fﬂe&)g -oé?hg wé&i%g%biﬂ?etﬁe? Q94194 e title compound.

acet at exane 10 Internedi at'e .
LOMS Rp2.$9mim ryg 480 M3 - net hyl - 2 |
3-di hvdro-1 - benzof uran-4-vpacetamide 0O F CH3 HN F F
O.A solution of Internedi ate 23 .10 [ .
THE SBlHol erS e oS 3095 Dot A iesrochat’ f, B dBstonicte as
soveNt208) and the mixture stirred under an at nosphere of
hydrogen for 20h. The mB e was filtered

t hrough' hyfl o' filter aid, hed with ethanol and the
sol vent renoved in.yvacwQ tosgi Y8ONHg title conpound
as a white solid (0.0 TLEY S102 (30% et hyl acetate
in cycl ohexane) Rf = | nt er nedi ate 25.

3- Met hyl - 2. 3-di hvdr o- 1-%énzof'uran-4-amine CH NHZ O

25 80 To a stirred sol ufgoon of Internedi ate 24

(0.0878) in 2:2:1 tetrahydrofuran: net hanol : wat er
(b)) was added lithiymhyroxide (0 149g) .and-the
imermbdigte | St i R'INBd  at] R*Hgm stetnger ptAmine / Sarrce {1 TAMS thedMS
GRmpEor | 2. 5h. The |sol enjiastei@s [ enoved i n yamyo |aaghid)l
r eig) due
Intermediate ? Cl- | Intermediate | 3-methylaniline / 438 3.56
38 49 Aldrich '
HC} TH
Intermediate i Me- | Intermediate | 4-fluoro-3- 452 2.78
35 F\é\ 48 methoxyaniline /
HCI '!““ Apollo-Chem
Intermediate Me- | Intermediate | 2,3-dihydro-1- 448 2.81
36 48 benzofuran-4-
HCl TH amine
hydrobromide /
Joumal of
Heterocyciic
Chemistry {1980),
17(8), 1333-5.
Intermediate - Cl | intermadiate | 4-fluoro-3- 472 3.29
39 Fﬁj\ 45 methoxyanlline /
HCI 'i"" Apollo-Chem
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partitioned between ethyl

acetate and water.

Th

e

aqueous | ayer was re-extracted with 5 dichl oronet hane
and the conbi ned organic | ayers dried over sodium

sul phat e

conmpound as a col ourless oil

and

(0. 049g) .

concentrated in vacuo to give the title
TLC Si 2 (30%

ethyl acetate in cyclohexane) Rf = 0.69 10
Internmediate 26. 3-(1-Methyl-1 H pvrazol-3-vl)aniline
NH2 \ - CH3 A sol ution of

5—4 bi’:u ety -pylaLUI- A am e 1. 8]
Iteppedisteayl eff pom 1|5 Cival/BEraEliRe ??t'd@{"ﬁ'éhol (ﬁéﬁﬂ %\g’s
4added to re- hydr ogep#t ed sus preeedirasrd- of |5%
Hoal | adi ymYon rlehar goal | 0.5g) i nemtehanol (40m ).| The
resul ting suspensifon was stirr egydrobasiag/ ar] at nogpher e
of hydragen for 3hW. The m xtur¢ y,yﬁ,g,o;iltered

t hrough'lhyfo' filtler ajd and tlp,eefl%' pad waghed
wi th ethanol (50m|). The conbii a"f”y %e was
evaporatjed in vacjuo tp give a élg Thi s pum wa
treated with 2M sodi um car bonat &T(LQS 20.£100m)
IRGHhediid rlacfled with ethykte@eadtate- (2x100m )[; 4#he| 3.9
Qroanic [layer was [driepsover nraghsdsi-bigis Ul phat g and
ﬁcﬂe sol vie removed infvacuo. Rugidgcation by

chr omat og on sil|ca gel, elutlng wi tih di et hyl
et her, gave t e tiftle ,ormound as_a white lcrystallj
SGbdee (0- 50). TLQ S Ozln{eﬁ?deﬁ%étb) bngkdaRing / Rf| 48. 283425

nter medji 27. 1 2- DO get hvl -jlgy-df‘,},gnzi m dgzol - 61 am ne

Cl—d ar)—B To a|stirred|solution off tin (I1)

"&%I ori de dehyflratel (4.[g) in concentrated jhydrochl ori

cld I5m ) wWas g
et RA 6. i PSR Liormegate %mf%f' 1“ 19 M7 eném

oc., 193 143 5 11531, and t was stirred
B3 roomite ﬂiure fof 6 h. Théydfﬁc'i!‘tf'ﬂﬁ"e was podr ed
onto ice and chlorpform and basitield to pH 10 by the
addi ti on] of |1 OM sodi un hydr oxi deoms@cstiohson. The

m xture pas extracted several tiqagg, s chl oroform
and t he fconbi ned 24432447,
Intermediate r{r o Me- | Intarmediate | 1-methyl-1H- 458 2.03
44 48 benzimidazol-6-
HCI é\w amine /

| Heterocycles
(1891), 32(5),
1003-12.

Intermediate * Me- | Intermediate | 3-methoxyaniline / 434 275
45 é 48 Aldrich
HCI TH
Intermediate Me- | Intermediate | 3- 420 2.93
48 48 aminobenzonitrile
HCI TH { Aldrich
Intermediate 7 Me- | Intermediate | 3-fluoroaniline / 422 3.02
81 “ 48 Aldrich
He! = P
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organi c extracts dried and concentrated in vacuo to
give a brown solid. This was

et hanol

(di chl or onet hane: net hanol
I nternedi ate 28.

0. 75.

crystallised from

to give the title conpound. 10 TLC S102
: 880 ammonia 90:10:1) K

3- Mer capt o- N. N-di et hvl benzam de SH O N~CH$ !?"' 15
CHs lodine (1g) was added to a stirred solution of
3- [ (di met hyi am no) car bonyl benzenesul fonyi chloride
Bbr t k ef gl 62002, | 46l), 25218
m{eg%)ﬂatg | phosphrlaneL 8. 4g) ' '91 an‘hng} okaﬁg ?’1& 2320 )
he mx1u sstlrregézfor 0. ez?\t ANDi et
Helenperature. 20 The milxt ur e wa P8P i nto a godi um
Lte [ution Or r ist0 et kugl
Ing@lg?gt%e onm ) ag% vnlr%l mﬁﬁe %&%ng%éi um f?gdr ogizfje
sol ution 40rrfl) The | kal i e éxtractsjwere
H3ci di fi pd and"re-¢xtracted Intjo dichl oronpt hane
o ¥ T shed T T
InerseiAte apOPREUEP 4 o %E\?e t Ré*
%itle GFour | esNWB1 i d (1.1g). 25 LC/ MB
HR 2. 32 1 Intermsdl ate 28.
3-Mercal -t ernatl-ve
Insyetibte s 3A solutiop &8 312
783, 3" - di | e hy| benjzsmostadonififser .  Of flen.
1&1978) | gdond- di oxaine (400m)
and wat er (1'ﬁom) war med tjo 35C and cpncent|rat ed
In é@ﬁi&‘éh s d (énﬁ)ntamla@d%thzgﬁiﬁnghehyhagh_cs_@hbne
ed porti qu%n ﬁ({ﬂ 5m n mui nt ai|ni ng
he tenp ure bel ow|42C, then Bt mixtufe was
H%‘tlrred at 44t for 2)5h. Aftelr coollng tp ambijent
tenperat ur ecgie Xt u WIS COMNCE a.
'"?Wﬁ'?te h fogrtiti ed! "Beé'f"?ﬁ/@@gm??\? qheous s?)%i ym22
Thydr oxi ¢le ution (256%1) and 'eerltem®® atet at e
HEI500m ) uegus phase was| wérpgchiodeéd and washed
with ethyl acdtat¢ (2|x 300ni)synfidde aquepus pHase was
acidified with 5N hydﬂochl ori c| @mimdnid@ids extractied wi th
{1998), 26(13),
2443-2447
Intermediate Et- | Intermediate | 2,3-dihydro-1- 460 2,97
80 72 benzofuran-4-
HCI TH amine
hydrobromide /
Journal of
Haterocyclic
Chemistry (1980),
| 17(6), 1333:5.
Intermediate F- | Intermediate | 2,3-dihydro-1- 450 3.06
88 87 benzofuran-4-
HCI TH amine
hydrobromide /
Journal of
Hoterocyclic
Chemistry (1980),
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et hyl

The
and 40-6
sol uti on.

0 petrol

acetate (3x400m).

aci di c aqueous phase were
sul phat e,
solid was dissolved in hot ethyl

The solution was |l eft to coo
resulting solid filtered off,

washed

conbi ned, dried over
and the solvent evaporated to | eave a solid.
acetate (10om)
(160m) was added to 15 the hot
and the
and dried to

The organic extracts of the

sodi um

give the title conpound (28 4g) LCOMS R 2.24min niz

182 r?v'” . IIILCI IICJI al‘ LU
ﬁ-(ALQ-[(JDi pet-hvi-am-Re)-sarborv 4?@.".3’?3?'{51".. 41320
Intertniadates phenv| ) am nbI F-8] retmiedietes | iBriusraepiine 5. car"&%x hn-de
&3 CH3\ I\ NHR8? N HaCAid® H3 1 |CHs A
Sdirred of | Int ¢rmedi atg 45 (0. 59),
Internedi ate 28 (0]392¢). cuprqus lodide (0 03g) and
RetRssd UF“ arbonat b 0] 38@dedthts) | 3-chioroanline/ | 442 | 3.1
3-dl net etrahydropys i m di naRhckH) -one | 5 (7m) wap
eated af 8 for{16h|{ The m Xture was copl ed, |poured
Tt o watler (1 o and extracted into et hyl acetate
Tt € extrac_s tqhz(iogg@)
%?T@ﬁﬂu Na28Q4) and e%a;org§b§@ f@ oi | [was
erturate th ethyl afbtate ( ﬁ?ﬁ to g ve the
beltl e coppound'as a fa coloured solid (0] 2639g).
HeHVE— R 7tz 4 Lw é ot mtermegiare 3T es
ntemegiptéret h{l et hvl (%-. pupdiate | 3- e
$23- (et hy|zo%v) Dhenyl | arriﬁ'hol 3- | aminobenzoniirie
agli nol i ny bonvll | canbamat e &MKdic€H3 0 NH /
Intermediate - F- | intermediate | 1-methyl-1H- 462 2.87
83 ( 87 ' indazol-6-amine
HCI " hydrachlorida /
T Synthetic
Communications
{1098), 26(13),
2443-2447
Intermediate F- | Intermediate | 4-fluoro-3- 456 3.11
04 87 methoxyaniline/
HO Apoillo-Chem
(a) Salt form: HCI = hydrochloride
Intermediate 63. 7-Chloro-6-iodo-4-{[3-(methvloxylphenyllamino
uinolinecarboxamide hydrochloride
- Q)
o
NH
[ N
N*  Hel

Intermediate 63 was prepared from Intermediate 67 in a similar manner to Intermediate
14, using acetonitrile as solvent.
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N OH3C CH3 6H3 15 84 To a stirred suspension of
Internmedi ate 14 (6.93g) in dichloronmethane (170m ) was
added N, N-di met hyl - 4-am nopyridine (2.42g) foll owed
by dl -tart butyldi carbonate (18g) (Aldrich). The
solution was stirred at roomtenperature for 25 mn,

t hen quenched by addition of aqueous citric acid
(200m) and stirred vigorously for 30 mn. The organic
| ayer was 5 separated and the aqueous |ayer washed
|1wm§F@3§§hﬁnﬂ@ag@Emej(50nﬂ). The conbined organic
extracts were washed " with brine (100m ), dried over
nagneS|un1squhate and concentrated In vacuo. The

M\%bﬁﬁé‘eérgs&dnﬁde col | ect ed by fi I trati on,
washe e y ether (3 x 15ml) and dried in

vacuo to give the title conmpound as a yellow solid
(6.6 g). 10 LOMS Rt 3.59miA nlz 520 [ VH ]

I nternedi ate 47. HC,
6-r(4-fftert-Butyl (di mefhv W V1
(3- met hoxvohen | am nol oul noI|n
\ O 3|1 CONHZ H CHsC
stirred mxture of Intersedis
4-{[tent-butyl (di net hyl silxl
(0. 74g, EP465802A1), with ©

oxVv) phenvl ) thiol -4-f
3-carboxam de 15 HN
NM,CHHs s A

37 (0.8g) and

0XWei benzenet hi ol

Irftencidiate266l WEE' @rapkfsdetdh HterinarRey 6® DSIR BLHGhoxyaRiifdP W a similar

"%Pf’ rStS?rE f ut oxi de (0.26g) and

< %(Wf e neacetone) di pal I adi um(0) 20 (0.089)
LCAMS Blzjéﬂmn(rﬁﬁ)aﬂla[mﬁ}; heated at 106C for 18h. The

m xture was cooled, diluted wth ethyl acetate (25nl)
and washed W|th a SOdI um car bonate sol lIJtI on (30ml)

Gﬁﬁd};@,g - ] entrated in vacuo. ThereS| due
g"‘was EI Tl f wography on silica gel using

et hyl acetate /

NH

= NH,

.

ct N
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"]

HCI

Intermediate 15. 3-Methyl-4-nitrophenyl phenyl sulphone
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20

diethyl ether (7:3) as the eluent. The appropriate
fractions were concentrated in vacuo to 25 give the
title conpound as a yell ow foam (0.36g). 85 LC/ M5
R3.9min, mz 532 [MH] Internedi ate 51.

1.1-Di net hvl et hyl 4-am no-I| Hi ndazol e- 1-carboxyl ate 5
Nl-12 N H3C \\ GHg OO CHs To a sol ution of
4-nitro-1H 1 ndazole (1.57g, Journal of Heterocyclic
Chemi stry 1979, 16(8), 1599-603) and

di -tert-butyldicarbonate (2.33g)yin acetonitrile
(30nl) was added 10 N, N-di net hy},-4-am nopyri di ne

(0.059g). The reaction m xteagre M C,-stirred at room
tenperature for 30 m goncentrated in vacuo to
agApurified by silica SPE,

| eave a brown solid
el uting sequential | yo®Xh drchl &bmet hane and di et hyl

4-nitro-| H1ndazol e-1-c4
(1.99). LOMS R 3.26 Alz 263 [WH] 15

1,1-Di nethyl ethyl 4-nitro-TH |1 ndazol e-1-carboxyl ate
(1 Zg) was di ssolved in ethanol (150 m) and stirred

AR, PRI ity gy o

éh&énesmﬁaate qBOY) (availeble frorh tAddrish) wmeo bagitedainphl -4 metmap%temlde
(4B a1 50 ok vl e EORAGHe bord il HRFuU e Solobiea and the

e conpound "as OW- or ange sol 1 d éel @13@1 ¢
sqL\.@m\,@nwlere\@cm nThmqegldg@,waf mq@tepmdg%a,ea@ g e resuitan

pr%ﬁ te collected by fi 1trat|on to gwe the tttle compound as a white solid (3.5g).
3- (am nocar bonvi uor o- 3- (et hyl oxv) phenvl

LG/MS: Ry 22min ooz 285 (MY ﬁé cw nol i nyl )t hi ol propanoat e 86
~ICH3 F /

|ate as a yellow solid

Intermediate 18. 3-Amino-N-hydroxybenzenecarboximidamide

NH
H,N | ?

N
HO™

To a stirred solution of 3-aminobenzonitrile (4.0g) (available from Aldrich) in ethanol
(100mI) 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 filterad through 'hyflo’ filter aid, the residue washed with ethanol, and the
filtrates concentrated in vacuo to glve the title compound as a viscous oil (5.3g).

TLC SiO; (ethyl acetate) Ry = 0.34

Intermediate 19. 3-(5-Methyl-1,2 4-oxadiazol-3-ylaniline
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HaC\ | NH/ N-12 \ I NCH3 A mxture containing
internmedi ate 35 (1.4g), ethyl 3-mercaptopropionate
(0.74g, available from Aldrich), potassium
ferf-butoxide (0.649), tris(dibenzylideneacetone)
di pal  adiun{0) 5 (0.26g) and
(oxydi -2, 1- phenyl ene) bi s(di phenyl phosphi ne) (0. 15q)
was di ssolved in N, N dinethylformm de (20nm) and
stirred under an atnosphere of nitrogen at 100C for
18h. The sol vents werepgponcentrated in vacuo and the
resi due dissolved in netlh8nol. This was purified by
chromat ogr aphy on an SP&gol umm el uting with nethano
and a solution of a in methanol, to give the
title conpound as a bryg Qa n(}.068). 10 LO/ M5
Rt2.69 mn, mz458 [ MW Sin1férby prepared were the
following: = HN"IR N-12 \ N N CH3 15
Internmediate R NH Starting L LCVMS Nunber Materi al
MH R (min) [I'ntermediate sk C Fhternediate 452 2.67
57 36 ,NH 87 Internedi ate Internmedi ate 411 2. 36 662
H Intermediate | F Internmediate 428 2.86 103 Y 61
To a stirred solution of Intermediate 18 (5.3g) 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 temp@rature methyl acetate
(2.8ml) was added and the mixture heated under reflux for 16h. After coaling 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 purlfied by chromatography on silica gel, eluting with
dichioromethane to give the title compound as a white solid (4.0g).

TLC Si0, (30% ethyl acetate in cyclohexans) Ry = 0.22

Intermediate 20, 1-[2-Amino-3-chloro-6-(methylo henvyl]-2-chloroethanone

Cl

o™

cl

Boron trichloride (25g) was added to dry dichloromethane (250ml) at 0°C and the
resulting solution stirred for 10 min. A solution of 2-chloro-5-(methyloxy)aniline (30.6g)
(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
chioride (28.4g). The mixture was stirred at room temperature for 1h and then heated

(4
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20

25

/' NH | ntermedi ate 53:

3-f(3-(Am nocar bonvl)-4-ff4-fl uoro-3-(nmethvl oxv) phenvf
am no}-8- nethvl-6-oul nolinvl)thiol propanoic acid
~Cli3 FNHON-12 N5 He A solution of
Internediate 52 (0.95g) In ethanol (10m ) was treated
Wi th 2M sodi um hydroxide (10m) and the resulting
solution was |left standing at roomtenperature

overni ght. The solvent was evaporated in vacuo. The

uri2d%3 irr]@fug fuvﬁlsh. dThe edimdtws ﬁ%‘@fi% &adcé,rQat.%f béthf dred2Mhdtrochloric
| . resu | .

ad el Bl v i drosibu spi 2ol i topih pipnasi igure wes

stired el raom tepecature fori 16 dndaher héateccatrOQ icr 30mian Alieracogling to

robf| ftpefelird e orp S Ty, e’ oOlbB hd 1 aqulfds ey g wit

dishlgrgmgghane.\ Te compiegd,pgaBIc dayeramwes: meshery witCivisterCiged over

sOUUIFP Shipds @hd @bndéhiratBll it Phdub th HivRT tAE GllecSmbound as a dark khaki
I.Ht%r diate 400 2.39 59/ 103 /NH nternmedrate I N
QU ¥/ %di at e 383 2. 10

TLC SiO; (30% sthyl acetate in cyclohexane) Ry = 0.52

intermediate 21. 4-Amino-5-chlorg-1-benzofuran-3(2H)-one

0

o NH,
cl

To a stirred suspension of aluminum chioride (77.6g) in dry dichioromethane (300ml} was
added dropwise a solution of Intermediate 20 (45g) in dichloromethane (250ml). 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 8i0O; (30% ethyl acetate in cyclohexane) R; = 0.66
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60 / 58 /NH 5 Internedi ate 54.

4-{13- (Met hvi oxv) phenvl | am no) - 6- (4- pi peri di nvl sui f onv
| )-3- cuinolinecarboxam de trifluoroacetate .,CH3 HNa
\ "ONH O/ I N2 N CHa .CF CO2H 10 To a m xture
cont ai ni ng Exanple 377 (0.64g) in anisole (9n)) was
added a solution of 95%trifluoroacetic add in water
(16nl). The m xture was stirred for 1.5h at room
tenperature and was then concentrated in vacuo. The

ntérdlitfte W3S .05 8BRS B8l 3 Wl lroSilbdrobidRiAGs-{iR2 % 220ML) ,

tritura rve a
Ir tamided. This residue was again triturated with
ethyl acetate and filtered toive the title conmpound
as a yellowsolid (0.5708). MR 1.94 mn, mz
455 [MWH'] 5 Internedi ate - met hvl et hvl

4d( 3- (am nocar bonyl ) - 49114- uE - 3-
(et hvl oxv) phenyl | am n yF-6-oui nol i nvl)sul fonv
I'l1-1 -piperidinecarbo 1-13C H3 O F /

H3C ON\ NH O O NHz

To a stirred solution of Intermediate 21 (2g) in dichloromethane (35ml) at 0°C was added
triethylamine (2.1mil) and trifluoroacetic anhydride {2.1ml) and the mixture stired 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 iitle compound as a
bright yellow/orange solid (1.0g).

TLC SiO; (30% ethyl acetate in cyclohexane) R; = 0.69

irifluoroacetamide

To a mixture of potassium tert-butoxide (2.0) and methyltriphenylphosphonium iodide
(7.1g) was added dry toluene (70ml) and the mixiure 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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To a solution of Internediate 35 (1.Qg) in

N, N- di net hyl f or mam de (30m ) under an atnosphere of
nitrogen was added 1, 1-di net hyl et hyl

4- mer capt o- 1- pi peri di necar boxyl ate (0. 89g,

US5317025A), potassiumtert-butoxide (0.46q), o
tris(di benzylideneacetone) dipalladiun(0) (0.199g) and
(oxydi - 2, 1- phenyl ene) bi s(di phenyl phosphi ne) (0.118).

The 15 m xture was heated to 100C for 3h, cool ed and
addiforSeTl sakibted QRRCARIMEIGde SRR A The Fribésd Was phRffoned between

esid was, partitioned between ethyl acetate (100n )
a{;:xléaqﬁgz?tg ra'ldlge% nd ?tﬁ% r?rQﬂ“fceBhWe‘P’a%ﬁﬂ r?'%@! Wates | a?‘%é","b'”ed
afjudols l@ersawereC mretrattodivitl dthyl \Gastats arkd) ther emhbsiiezl orgBic layers

S S Sl B T e S o o

Parificatignrby Boenhgiwomatography on silica gel, eluting with 10% ethyl acetate in

c c[ggﬁar@aﬂé\fé%@wm ad &dsk \(BH8red sbAB!BY).OXY) phenyi
THG PR (3@% athvhgsetale LaYRIBNexape)Reisi BIQ 1- pi per i di necar boxy

late as a yellow solid (1.1g). This sul phide was
di ssol ved in N, N-di nmet hyl f ormanmi de (50m ) and oxone
(5.159) was added portionw se. The m xture was

Intérivicdile 2. Q,Q@Ti ﬁfﬁﬂm.%ﬁ:zlf-@,ﬁ-dﬂdmtﬁ%hz%%@ﬁ%c%ﬁmide
addition of I Msodiumsulphite solutron . e

m xture was extracted with chhoroform (2 x 200m),

and the organic |ayers were wajhed with 10%1ithium
chloride 25 solution, drie nesi um sul phat e,

filtered and concent Ghed t giF the title conpound

as a pale yellow solid Y0.71kg) affter trituration with
ether. 90 LCUMS Rt 3.04 mifp, miz 573 [MH] Sinilarly
prepared from | nternedhate and 1, 1-di net hyl et hyl
(2-nmercaptoethyl) car b2mat (avail abl e from Al drich)

was : 5 Internmediate 56. 1.1-Di nethyl et hyl

{24%3-(am nocar bonyl ) -4-{i 4-f1l uor o- 3-

A sristien, polatermadiate 43:Ri108) inthrnoh(20mb-was adset dy 9% wallativm on

carbH (VA0gR BRI Mixtur stifddeurideFEn atiRSspRefebii3trogePror 20K The
mgctu rg w%ﬁltergd t%réughl'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) Rs = 0.53

Intermediate 25, 3-Methvi-2 3-dihvdro-1-benzofuran-4-amine

CH; NH,
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10 CH3 LOMS Rt 2.79 mn, mz 533 [MA Internedi ate
62.

6- 1 odo- 8- net hyl - 4- (3- pyri di nvl am no) - 3- aui nol i necar box
am de hydrochloride H / I \ NHL NHC 15 To a
solution of Internediate 48 (1.1g) in '

N, N- di net hyl f or mam de (20nl) was added 3-

am nopyridine (0.8g, available fromAldrich) and

pyri di ne hydrochloride (0.7g, available from

T@\'a@tuhﬁ@keluﬁ&ﬁdﬂht‘é?dﬂécﬁ‘at&‘@ﬁ (51884 &?‘ﬂw 8. 13i3fra 6raﬁHeﬂ%€ﬂ~ater

he sol vent was orated I n vac

(5ﬁﬂls ?Se%qdaa éthW&éh!f'P’F"i’%ﬁan@ wdt“PP ye stredatdoqm éemperature for
ATH, ethérpiat a0eC ffof 2e8hed Thef doivent Qlah’a'eh‘lb&ed liﬁ Ivecwwaﬁ@wﬁwl residue

ol 05 ,
pfighe oBbeR R oot withers TG ribepfis BB Hed rpibacse wit
dichlptiomethané\ aneCthe sorBbined ptganiceldyears edrié'dl\b#er RudiuBt aulphatg and
odEpffted fr¥Rorhd e MiThle'colfBbitld & a HERIesEn ety (T
TG §iCr (3086 ethyl cetate irqvelphexane)/RyA 0#3& er medi ate O | N Et -

| nternmedi ate 5-chioro-3- 453 3.19

Intermediate 26. 3-(1-Methyl-1H-pyrazol-3-ylaniline

NH,

N
2 N\y—CH,

e,

A solution of 3-(4-bromo-1-methyl-1H-pyrazol-3-ylaniline (1.0g) (available from
Maybridge) in ethanol (20ml) was added to a pre-hydrogenated suspension of 5%
palladium on charcoal (0.5g} in ethanol (40mf). The resulting suspension was stirred
under an atmosphere of hydrogen for 3h. The mixture was filtered through *hyflo’ filter aid
and the fiiter pad washed with ethano! (50ml). The combined filtrate 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 crystaliine solid
(0.5g).

TLC SiO, (diethyl ether) Ry= 0.28

Intermediate 27, 1.2-Dimethyl-1M4-benzimidazol-6-amine
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82 72 pyriidlnamne I HC ,NH Synchem CHG I nternedi ate
FIN Et- Internediate 5-fluoro-3- 437 2.93 83 72
pyrldinam ne / HCl /NH Synchem OHG | nternedi ate F PN
F- Internmediate 5-fluoro-3- 427 2.6 84 /| 87
pyridinam ne I HCl /NH Synchem OHG Internmediate d IS
F- Internmedi ate 5-chloro-3- 443 2.88 85 87
pyridinamne / HCl /NH Synchem OHG I nternedi ate N F-
Internmedi ate 3-pyridinamne / 409 2.27 86 87 Aldrich
HCI /NH 92 96 N O - Interpediate 3-pyridinamne / 425
2.52 HC / 49 Aldrich (* D N Me- Internediate
5-chl oro-3- 439 2.95 T8 ne |/ NH
Synchem OHG 98 F Ng@- Xt e TTE
2.65 HA 48 pyridirmam ne / , NH\Synchem CHG 99 F IN
G- Internediate 5-fluoro-3- 44%H2.91 HOA | 49
pyridinamne / /NH Synchem OHG 100 CI N O -

Internmedi ate 5-chloro-3- 459 2.94 HC 49 pyridi nam ne
Tp a stirred solution of tin (I} chloride dihydrate (4.7g) in concentrated hydrochloric acid

(15ml) was added 1,2-dimethyl-6-nitro-1F-benzimidazole (1g) (.Chem.Soc.,1931, 1143-
1163), and the mixture was stirred at room temperature for 6 h. The mixture was poured
onto ice and chloroform, and basified to pH 10 by the addition of 10M sodium hydroxide
solution. The mixture was extracted several times with chloroform and the combined
organic exiracts dried and concentrated in vacuo to give a brown solid. This was
crystallised from ethanof to give the title compound.

TLC SiO; (dichloromethane:methanol:880 ammonia 90:10:1) Rf 0.75.

Intermediate 28, 3-Mercapto-N, N-dimethylbenzamide

SH

lodine (1g) was added to a stirred solution of 3-{{dimethylamino)carbonylbenzenasulfonyl
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 ethyl
acetate (2x30ml) and washed with 2N sodium hydroxide solution (2x40ml). The alkaline
extracts were acidified and re-extracted into dichloromethane (3x50ml). The exiracis
were washed with water (100ml), dried (Na,SO,) and evapcrated to give the fitle
compound as a colourless solid (1.1g). |
LC/MS Ry 2.32min, m/z 182 [MH"]

Intermediate 28. 3-Mercapto-N.N-dimethvibenzamide (alternative synthesis)
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/I NH Synchem OHG 101 M5 N Me- Internediate |-ethyl-1 H
422 2.58 HCl 48 pyrazol-5-amne 1C) / Aldrich |, NH
102 MeL d. Internediate 1-ethyl-1FF 442 2.86 HCl 49
pyrazol -5-amne / Aldrich /NH (a) Salt formHd =
hydrochl oride (b) Al products isolated by trituration
with acetonitrile and filtration. 5 Internediate 73.
2-Ethyl -4-iodoanillne NH2 HC 93 To a stirred solution
of 2-ethylanlline (1.88g, available fromAldrich) and
sodi um acetate (1.27g) in acetic acid (20m) was
added i odi ne nonochi ori de 1msH avai |l abl e from

Al drich). The m xture wa Rrfred at 20C for 90 mn
and then the sol vent was pbved in 5 vacuo. The
resi due was partitioned betfween ethyl acetate (25nl)
and saturated aqueous Src'-ﬂﬁ%hrbonate sol ution
(25mLl). The organic | ayer mangrled using a
hydrophobic frit and the solVent was renoved in
vacuo. Purification by C18 SPE eluting with 20%

A SEERPINL il el A OGRS, 88 e

Sflaagg]n 1.4-gioxanec(4pergd ancd water (100m!) was warmed to 35°C and concentrated
hy?irc(ci'n%nf: (a@ld”BH")VWé‘éThEMQoC a?ﬁﬂj’éﬁgbﬁ&?ﬂhﬁ% }58H) rWaSGaM gso‘hic{nmse
et hvl oxv) phenvi | am n nol i necar boxam

°‘ﬁf\| Indppigigiqing the,temperature below 42 C, then the mixture was stirred at 40°C
for 2.5h. After cooling to ambient temperature the mixiure was concentrated to ca.
200m), and partitioned between 2N aqueous sodium hydroxide solution (250ml) and ethyl
acetate (500ml). The aqueous phase was separated and washed with sthyl acetate (2 x
300mi). The aqueous phase was acidified with 5N hydrochloric acid and extracted with
ethyl acetate (3x400ml}. The organic extracts of the acidic aqueous phase were
combined, dried over sodium sulphate, and the solvent evaporated to leave a solid. The
solid was dissolved in hot sthyl acetate (100ml) and 40-60 petrol (160ml) was added to
the hot solution. The solution was left to cool and the resulting solid filtered off, washed
and dried to glve the fitle compound (28.4g)

LC/MS Ry 2.24min m/z 182 [MH"].

Intermediate 29. 6-({3-[(Dimethylamino)carbonyllphenylithio)-4-[(3-

methoxyphenyllamino]-8-methylquingline-3-carbo ide
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HCNs N 3 15 0 Astirred mxture of Internedi ate 63
(0.49), Internediate 28 (0.168) and potassi um
carbonate (0.38g) in
1, 3-dinet hyl -3, 4,5, 6-tetrahydro-2(1H)-pyri m di none
(10m ) was heated at 100C under nitrogen for 3h. A
further portion of Internediate 28 (0.07g) was 20
added and the m xture stirred at 60C for 23h. The
cool ed m xture was diluted with water (100m ) and
extracted with ethyl acet etq,e\(s x 100m ). The conbi ned
organic extracts were washed?with water (2 x 70m)
and brine (70m), dried over J agnesi um sul phat e and
concentrated in vacuo. The due was purified by
chr omat ography on silica ge Wting wth nethanol
foll owed by mass directed prepardft vef HPLC (Met hod A)
to give the title 2L QL8 S P
(0.12g). LUMS Rt 2 599 MHA™=94
I nternedi ate
65.7-((3-f(Di nethvla
odo- 4- (f 3- HaCo
(et hyl oxv) phenvl | a'fn' no%- 3-oui nol i necar boxam de HN
()Me a ?Hs CONHZ H&N 1 | N 3 O 0 Oxone (0.5g) was
added portionwise to a stirred solution of
Intermediate 64 (0.12g) in N, N-di et hyl f or mam de
A(Simey .miTioee ob Inkérimediateads 40.5g) émtemhecia:b@rzﬁt ©39egRatcupreus [odide

(O Tana "hedsBB) chiBoneid (0380 1 QUM AR PTIBRL h-one

(ThemManerpted ath109°G farkbho The fmixtyrs \um gcu:ilqwh powed IntGyhter (100ml)
anbd@acted WLthﬁﬁédeEﬁ@ thxbrhi) ’f\ﬁé Sitral-,% v&g’i@%&h&nﬁm ter (100mi),

act e acet at e x 50m)
I NEROI20 ROt o T fesiualsliaresr e wifh svieaiees (10m)
toghe the fiieecinipdufd as 8 fawiCodloubed iy @ ﬁd"gg title conpound

L% zsge.lmgwmz%ﬁmq 159) . LC/I\/B 2 70m n, mz615
ik 1 1

no) car bonvI Y phenvl }sul finvl)-6-f

Intermediate 37. 1,1-Dimethviethyl [(6-io 3-(methylo henvilamino}-3-
uinolinylcarbonvllcarbamate

~CH,
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15 Internedi ate 69. 5-Mercapto-N

N-di et hvl - 3- pvri di necarboxamde O HIC ~ ' SH CHa N
20 Sodi um t hi onet hoxi de (3g) was added to a stirred
sol ution of 5-brono-N, N-di net hyl - 3-

pyri di necar boxam de (2.5g, WZ2000055168) In

N, N- di net hyl f ormam de (40m ) and the suspension
stirred at 100C for 4h. The sol vent was concentrat ed
in vacuo, the residue dissolved in 2M sodi um

Tbhdi'hﬁéd Qﬁpél%%ﬂ of Iﬁ@ﬁnéﬁﬁ@“ @@g@)n d;@ﬂﬂoﬁﬁmaﬁ@h%mq vas added

AR gy ke 2edR) feleed B Aitorbgiorgrinets (1ig) Shigricn.

Tbe(bolaﬁnre\dasmttriadddiIromrnftemmrétﬁr@(fOBQB&ﬂm, tael guéreched b iadditon of

08 . 42 2o B ol AT, T4 D v v
seracaled aiod wev@quen@s layen washed with dichicrsmethans (igd). oThe combined
%ﬁntg%ram ﬁiasl%d%ﬁﬂ Bn 51‘11190%1 'I d%&g %égﬂ%ﬁﬁ%@ and

hyl -4-nitro-2
caneniraleq ¢ @gueolThe |r6=ﬂdtt9r was triatadl in el ether tp pive gl wellow solid
whidh %s o@regw by filtreRieR,Shashes aith aletnéetherl@ XOrstalh aRITBIEd m vacuo
t200 604 and bl?ran ?ri rahydrofuran complex (1
MY ? °§‘Bs°§ gt 0C under an
L%Bﬂﬁanﬂnaﬂzﬁﬂa[mﬁbn was added, dr opwi se,
trifluoroacetic acid (88nl). The resulting m xture was
allowed to warmto room tenperature and stirred at
roomtenperature for 90 mn. The m xture was

3ut|on
wt mn. 15

g0 tThen stirrea 1or

methexyphonyhaminplguinoling-2.caaxamids, et hyl acet at e

(2x300nt), the combined organic extracts were dried

over sodium sul phate and the sol vent was renoved in

vacuo. Purification by colum chronatography on

silica gel, eluting with hexane : et cetate (9:1)

gave the title conpound as a red sol 1 979) .

OMe

o T
e

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)
(0.05g), 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,) and concentrated in

vacuo. The residue was purified by chromatography on silica gel using sthyl acetats /
diethyl ether (7:3) as the eluent. The appropriate fractions were concentrated in vacuo fo
give the fitle compound as a yellow foam (0.38g).
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TLC Si 02 (hexane : ethyl acetate (4:1)) Rt = 0.61 20
Internmediate 71.1-Methyl -2 3-di hvdro-1Hi ndol - 4- am ne
CH / 3 NNHR 96 A solution of Internediate 70
(0.509) in ethanol (30nl) was added to 10% pal | adi um
on carbon (0.050g) and the m xture was stirred under
an at nosphere of hydrogen for 20 mn. The m xture was
filtered through 'hyflo" filter aid and the sol vent
renmoved in vacuo to give the title conpound as a
Lcmwmmgmmm(ﬁkﬁﬁggmH 5 TLC Si 02 (hexane : ethyl acetate
(4:1)) R = 0.25 97 Exanples Experinental details
for the preparation of representative Exanples are
given in full below. Summary details for further

4- | (3 FI uorophenvt)am nol - 6- (rret hV| suI fonvi)-3-cuinoli
necarboxamde F / NHyqCHa\s~ O/ I \' \ NHz N 10
Internmediate 9 (0.014g) f\as suspended in acetonitrile
(3mLl), 3-fluoroaniling 56g, available from

Al drich) was added, # \‘1, xture was heated under
reflux for 16h. Afte toroomtenperature

the m xture was cool ed |nar ator for 2h,
filtered, and the residu y nmass directed
preparative HPLC (Met hod & gldﬁthetlﬂe

To a solution of 4-nitro-1H-Indazole (1.57g, Journal of Helerocyclic Chemistry 1979,
16{8), 1599-603) and di-tert-butyldicarbonate (2.33g) in acetonitrile (30ml) was added
N, N-dimethyl-4-aminopysidine (0.059g). The reaction mixture was stired at room
temperature for 30 min, then concentrated in vacuo to leave a brown solid which was
purified by sllica SPE, eluting sequentially with dichloromethane and diethyl ether to give
1,1-dimethylethyl 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
mi) and stirred with 10% palladium on carbon (0.24g) under an atmosphere of hydrogen
(1 atmosphere pressure) for 18h. The soiution was filtered through a pad of celite and
the filtrate concentrated in vacuo to give the fitte compound as a yellow-orange solid
(1.03g).

LC/MS R, 2.36 min, m/z 234 [MH"]

methyl-6-quinolinyl)thiclpropanoate
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conmpound (0.011g). 15 L MS Rt 1.95mn rn/z359 [ MH ]
Simlarly prepared were the followng: Rt O HNC O
SS~ORs'- I '\ NH2 N Ex. WNH R3502- Starting Am ne
Reagent/ I|solation LCM5 LCM5 No. Material Source
Method MH- Rt (a) (b) mn 98 MOSQ2- Internedla

6-am nobenzo (1) 399 1.9 HC /\ | NHto 9 thiazole/ N
/ Lancaster 2 HN MOSQ2- Intermedia 3-amno-N (1) 413
1.89 HC Y to 9 nethyl acetanlllde/ Nyme II"’
Merlin O synthesis 3 HN M)SO2-qyl nternedl a

N, N-di nethyl (1) 385 1.83 HC®9to 9 benzene-1,3

di ami ne NMe2 hydrochl ori /| JLAldrich 4 HN o, McSOr -
Internedia 3,5- (1) 402 2.0 Me to 9

: h o
di met hoxyani | i H,cj) \H

T
-

CH,

A mixture containing Intermediate 35 (1.4g), ethyl 3-mercaptopropionate (0.74g, available
from Aldrich), potassium tert-butoxide (0.64g), tris(dibenzylideneacstone) dipalladium(0}
(0.26g) and (oxydi-2,1-phenylene)bis(diphenylphosphine) (0.15g) was dissolved in N,N-
dimethylformamide (20m!) and stirred under an atmosphere of nitrogen at 100°C for 18h.
The solvents were concentrated /n 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 foliowing:

HC R'
j g

0. S
\I‘(\/ X 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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ne/ 0, Me Aldrich 5 MSQ2- Internedia 1,2- (1) 383
1.84 HC HN/ to 9 benzoisoxazol \ 0 N 5-am ne) Key
organics Ltd 8W0024 6 H MSQ2- Internedia nethyl 3-
(1) 400 1.99 HC to 9 amno / benzoate O O Me
hydrochl ori de/ Fluke 7 ~ McS02- Internedl a
3-nethylanillne (I) 356 2 HCI HNI M to 9
hydrochl oride/ / TC-JP 8 HA McS02- Internedia
3-am nobenzo (1) 367 2.26 HO Y to 9 nitrite/
Al drich | = ermedra 3-ammopenzyt (1) 372
1.82 to 9 '5?’8‘8%%/ N Aljdr i cremeea ) fE d #Regor
| nt er medi {@81- met hyj 4 11){ %96 1.65 to |9
benzi m dgzol 6-anijngd! jI1H Heterocyches, [1991, [32(5),
1003-12.

Intermediate F Intermediate | 428 | 2.86

103 61

_NH

intermediate 53: 3-[(3-(Aminocarb

}-4-{4-flugro-3-{methylo

henvllamino}-8-

m

A solution of Intermediate 52 (0.95g) In ethanol (10mi) 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 acld to pH 4. The resulting precipitate was filtered off,
washed with water and dried /n vacuo to give the title compound as an orange solid

{0.8g).

thyl-6-quinolinyl}thiolpropanoic agid

LC/MS R.2.3 min, m/z 430 [MH']

Similarly prepared were the following:

88




12 ci McSQ2- Internedia 3-chloro-4- (11) 394 2.37 F
to 9 fluoroanillne/ NH ABCR 1 13 MSOr Internedi a
aniline! (1) 342 2.07 HCI I / NHto 9 Aldrich 15
MSOr Internmedia 6- (1) 399 1.99 HC to 9

am nobenzoxa noo zolinone/ 0 WD 9845268 Al 16 NH
MSOr Internmedia 2,3-dihydro- (1) 382 2.48 HC / | to
9 1Hinden-5 ylam ne hydrochloride/ Aldrich 17 H
McSO02- Intermedia 2,3-di hydro- (1) 400 2.18 ] to 9
benzodl oxi n-6- am ne hydrochl orpide/ Al drich 18 HN
MOS02- internedla 2, 3-di hydro- (%NMOO .2 HCl to 9
1,4 o benzod' gxin-5: ani ge hydroch{ ori d¢/ WD 9703067

Al ~ NH,
Q
H!
Intermedlate R'NH- Starting | LCMS | LcMs
Number Material MH® | R: (min)
Intermediate F Intermediate 400 2.39
58 103
_NH
Intermediate ' N intermadiate 383 210
60 =~ 58
NH

5 Intermedlate 54. 4-{[3-(Methyloxy}phenvllamino}-6-(4-piperidinylsulfony}-3-
uinolinecarboxamide trifluoroacetate

~CH,
HN \H
s//°
5’/ = NH,
-
N
CHS

.CF,CO,H

10 To a mixture containing Example 377 (0.64g) in anisole (9mf) was added a solution of
85% 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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100 19 MSOr Internedla 1-amno- (1) 396 2.57 HA -~
to 9 5,6,7,8 tetrahydro napthalene/ Aldrich 20
McSQ2- intermedie 2,3-dihydro-1- (1) 384 2.23 HC HN
YO to 9 benzofuran-4 am ne hydrobrom de/ Journal of
Heterocyclic Chem stry, 1980, 17(6), 1333-5. 21 NH
MeSO02- Internedla 7-amno-1,3- (11) 399 1.93 to 9
benzoxazoi 2(3H)one/ HN o Anna/es Universitatis
Manse Curte- Skl odowska, Sectio D. Medicine, 1980,

tolM@e [Pex 200, etrifiPatSd with ethlPacelate 2Rd MRerbl 3O give lanyetiowrdlica This
regﬁaueet wg/sI ggryir! {ripu%l\teé Lv?th %t7h?/l a?de%%e ar'fé%lte%e% tg g’i%leqﬁé ﬁt'ﬂe compound as a
yellow solid {0.570g).

LC/MS R, 1.94 min, m/z 455 [MH"]

Intermediate 55. 1,1-Dimethylethyl 4-[{(3-(aminocarbonyl}-4-{{4-fluoro-3-

methylo henyilamino}-8-methvl-6-quinolinvl}suifony!l-1-piperidinecarboxylate
O,CHS
Hy O F
oA
HC” o Q
O NH O
Sl
o = NH,
-~
N
CH,

To a solution of Intermediate 35 (1.0g) inN,N-dimethylformamide (30ml) under an
atmosphere of nitrogen was added 1,1-dimethylethyl 4-mercapto-1-piperidinecarboxylate
(0.89g, US5317025A), potassium ferf-butoxide (0.46g), tris(dibenzylideneacetone)
dipalladium(0) (0.19g) and (oxydi-2,1-phenylene)bis(diphenyiphosphine} (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 sulphats, 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)pheny]]

amino}-8-methyl-6-quinolinyl)thio]-1-piperidinecarboxylate as a yellow solid (1.1g). This
sulphide was dissolved in N,N-dimethylformamide (50mf) and oxone {5.159) 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 200mi), 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.
g0



NH 23 M Me McSQ2- Internmedla 3- (1) 384 2.5 HCO |

.. to 9 isopropylanilin e NHAPIN 24 Ce MSO
Intermedia 3-chloro-4- (1) 406/40 2.2 HCO to 9

met hoxyaniline 8 NHI1 Aldrich 101 25 oe MeSO2-
Internmedia 3- (11) 386 2.01 to 9 (nethoxyneth
yl)aniline/ [/ WO 0018721 A IH26 M"OI | MSO2-
Intermedla 2,5-di nethoxy (1) 402 2.37 HC HN/ O M
to 9 aniline/ Aldrich 27 MeSQ2- Internedla 3- (1) 372
LE/NESR, 3104 i\ nbz 579ME] t 0 9 net hoxyaniline / Aldrich 28
I O-Me MSOr Internedlia 3-hydroxy-4- (1) 388 2.0 HC
/| OHto 9 nmethoxyaniline HN/ Aldrich 29 MS02-

Sinnitady megad 3rom(Ihlerm&Hat@ 39 and HakdimethPethid2-meycapitdethyd " |

cétbamate (available from Aldrich) was :

5
Intarmediate 56. 1.1-Dimethylethyl {2-[{3-(aminocarbonvl)-4-{[4-fluoro-3-
methylo henyllamino}-8-methyl-6-quinolinyl}sulfonyllethyllcarbamate
o,ct-la
el
HC._ O
H,,cX hil 1 o NH ©
CHa O /r
!S ~
& NH,
-~
N
LC/MS R; 2.79 min, m/z 533 [MH"]
Intermediate 62. 6-lodo-8-methyl-4-(3-pyridinylamino)-3-quinolinecarboxamide
hydrochloride
NR,
15

To a solution of Intermediate 48 (1.1g) in N,N-dimethyiformamide (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 triturated with methanol and the precipitate filtered
off to give the title compound as a brown solid (0.9g).

o1



I I Aldrich 30 M H MeSQ2- Internmedia 3-am no-2- (1)
372 2.2 HC | to 9 nethylphenoll H / Adrich 31/
Me80r I nternedia 3-am nophenol (1) 358 2.04 HC 1 |
to 9 hydrochloride/ HHOH TCl-US 32 | F MeSQO2-
Intermedia 4-fluoro-3 (1) 390 1.92 HC HN O Me to 9
nmet hoxyani line /Apoll o-Chem 33 H MSO Internedla
2-(3-amino (I) 402 1.8 HC to 9 phenoxy) ethanol
110H hydrochloride/ J. Amer. Chem Soc.; 1937, 59;
Ld:MRJ:Danﬁﬂan%ﬁﬂH“] ntermedle 3- (1) 386 2.04 HC to
9 et hoxyaniii ne! Aldrich 35 McSO2- internedia 3-
(1) 376 2.09 HCI HNI to 9 chloroaniline/ Aldrich ci

s&ﬁlaﬂ‘,ﬂﬁeb/&eﬁ’bv‘é@membﬁfngedl a [3-(2-methoxy (1) 416 1.94
-~0to et hoxy) phenyl] -r~ am ne
NHR' O
t
| N NH,
/
N
HO)
RZD
Intermediate R'NH- R®. | Starting Amine / LCMS | LCMS
Number Matorial Supplier MH" | Ry(min)
(a) (b)
Intermediate | N Et- | Intermedlate | 3-pyridinamine/ | 419 2,52
81 = 72 Aldrich
HCI
_-NH
Intermediate G I =N Et- | Intermediate | 5-chloro-3- 453 3.19
82 - 72 pyridinamine /
HCI _NH Synchem OHG
intermediate F | NN Et- | Intermediate | 5-fluoro-3- 437 293
a3 - 2 pyridinamine /
|
HC _NH Synchem OHG
Intermadiate F | N F- | Intermediate | 5-fiuoro-3- 427 | 26
84 P 87 pyridinamine /
HCi
_AH Synchem OHG
Intermediate | ©* SN | F- | ntermediats | Srhioro-s 43 | 2488
85 P 87 pysidinamine /
HCI
_NH Synchem OHG
Intermediate l N F- | Intermediate | 3-pyridinamine/ | 409 227
&g P 87 Aldrich
HCI N
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hydrochl ori de! EP 388165 A2 37 HN MSOr Internedi a
4- (1) 372 1.88 HO | Nz~ to 9 nethoxyaniline / O M
' Aldrich 38 H1 Me802- Internedla 3,4-dinmethoxy (1)
402.1.84 HA to 9 aniline! Aldrich me O M 39 PhSOr,
Intermedia 3- (il) 448 2.55 Oto 8 ethoxyaniline! \ '~
-Me Aldrich 40 ~o-Me PhSQ2- Internedla [3-(2-nethoxy
(I'1) 478 1.42 to 8 ethoxy)phenylj -~ am ne

hydrochl ori de! EP 388165 A2 41 PhS02- Internedl a

3{amno- NF (T &0 337 T g to_8rmethyt  VBNA O
. = .
bénzani de! | Tef - 10§' A2rtemesige ?1?"8?"3/?@‘8‘? 425 | 252
448/ nophenol 420 2.|48 | NH AéicB hydrpchl or]i de/
Hp | Al dri (Th _NH
97 ci | XN | Me- | Intermediate | 5-chloro-3- 438 | 295
HCl = 48 pyridinamine /
_KH Synchem OHG
98 F SN | M- | intommodiate | &-fuoro-3- 423 | 266
HCI - 48 pyridinamine /
_NH Synchem OHG
99 F | =N Cl- | Intermediats | 5-fluoro-3- 443 2.91
HCl e 49 pyridinamine /
_NH Synchem OHG
100 Ct | N | o+ | intermediate | 5-chloro-3- 459 | 294
HCl = 49 pyridinamine /
_NH Synchem OHG
101 M‘L N Me- | Intormediate | 1-sthyl-1H- 422 | 258
HCI = 48 pyrazol-5-amine
] Aidrich
_NH
102 M NG | O | Itermediats | t-ethyictr 42 | 286
-~
HCI 49 pyrazol-S-amine
/ Aldrich
_NH

(a) Salt form HCI = hydrochloride

(b) All products isolated by trituration with acetonitrile and filtration.

Intermediate 73. 2-Ethyl-4-iodoaniiine

NH,
H,C

a3
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43 HN PhS02- Internedla 6- (1) 461 2.67 HO 1 to 8
am nobenzot hl azole/ Lancaster 44 HN PhSO2-
Intermedia N-(3- (I) 475 2.58 HCI Y to 8 am nophenyl}
N-nmethyl me Nwve acatamlde! Merlin S nthesis 45 NH
PhSC2- Internedia 1-methyl-1H (1) 458 2.24 HC ‘t6'8
benzl m dazol / 6-amne! N Gwn Ellis M

Het erocycl es, 1991, 32(5), 1003- 12. 46 NH Internedl a
3,5-dinmethoxy (1) 464 2.89 HCI to 8 aniline/ A drich
Mao Ove 47 o-Me PhSQ2- Internedla nmethyl 3- (1) 462

2.86 HCI Oi to B amno benzoate hydrochloride/
T gliged solution of 2-ethylaniline (1.88g, available from Aldrich) and sodium acetate

(1.27g) in acefic acid (20mi) was added iodine monochioride (1ml, available from
Aldrich). The mixture was stirred at 20°C for 80 min and then the solvent 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. Purlfication by C18 SPE eluting with 20%
acetonitrile in water gave the fitle compound as a purple solid (0.402g).

LC/MS R 3.23 min, m/z 248 [MH"]

Intermediate 64. 7-({3-[{Dimethylamino)carbonyliphenylithio}-6-iodo-4-{[3-
methylo henyflamino}-3-quinolinecarbo ide

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 (10mf) 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 coolad mixture was diluted with water
(100ml} and extracted with ethyl acetate (3 x 100ml). The combined organic exiracts
were washed with water (2 x 70ml) and brine (70mi), 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
compotnd as a yellow foam (0.12qg).

LC/MS R; 2.94min, m/z 599 [MH"]
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48 PhSQ2- Internedla 4-(2- (1) 533 2.1 HC to 8
nmor phol I n-4 ylethoxy) aniline EP 410358 A 104 49 |
PhSOr Internedia 3-fluoroanilinel (1) 422 2.96 HC Y
to 8 Aldrich 50 NH PhSOr Internedla 3-chloro-4- (1),
456 3.12 HCl to 8 fluoroaniline/ Aldrich a 51 HN
PhSOr Internmedia 3-nethylaniline (1) 418 2.87 HC to
8 hydrochloride! Y TCl- US M 52 PhSOr Internedla
3-amino (1) 429 2.91 HC to 8 benzonitrllel A drich
nbbrimddfatd 85 F3-HBinfiyRmiRo ) bb GriviSHen 0-4-§358
am nopheny - 1 a _car boxam de Peakdal e
ROy anide redi a NN-di met hyl (11)

Oxane (0.5g) was added portionwise to a stirred solution of Intermediate 64 (0.12g) in
N,N-dimethyiformamide (Sml). The solution was stired 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 ethy] 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-pyridinecarboxamide
(0]
H,c:\';l | - SH
CH, e
N

Sodium thiomethoxide (3g) was added to a stirred solution of 5-bromo-N,N-dimethyi-3-
pyridinecarboxamide (2.5g, W02000055168) in N,N-dimethylformamide (40mi) and the
suspension stirred at 100°C for 4h, The solvent was concentrated in vacuo, the residue
dissolved in 2M sodium hydroxide (35mi) and water (50ml), and the solution washed with
chloroform (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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diam ne Nwe2 hydrochloride / A drich 55 HN PhSO2-
Intermedia N-(3- (Il) 461 2.4 to 8 am nophenyl) Y
acetanm de HNvMe hydrochloride/ a Acros Chinmica 56 Ho
PhSQ2- | ntermedia 3-am nobhnzyl (I1) 434 2.34 to 8

al cohol/ NH Aldrich 57 PhSOr Internmedia anilinel (1)
404 2.73 HCl o NHto 8 Aldrich 105 58 NH PhSOr
Intermedia 1-acetylindolin- (1) 487 2.52 HClI o to 8
5-amine / M ~- Maybridge 59 HH PhSOr Internedi a

wiPHNRQ20mi% dr(e@l)ovéﬁﬂaa%ne@; ﬁ"gdhaié afdPcohcBRRAQKAARLuOR give the
tmz 3M on%/ NH PhSQ2- | nternedl a

g compeunc as. an(qrﬁmgeél 588k |HCI to 8 ami noi ndol | ne/
LCAMSIVA0, S8pWe nz 183 [MHN] PhSC2- | nt er nedl a 6- am no- 2, 3-
(1) 458 2.67 HC to 8 dihydro-I1H inden-Ione/

Intermediate 70. 1-Msthyl-4-nitro-2, 3-dihydro-1H-indoie

H

c
/
N

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 atmosphers 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, efuting with hexane : ethyl acetate (9:1) gave the
title compound as a red solid (1.97g).

TLC SiO, (hexane : sthyl acetate (4:1)) R, = 0.61

Intermediate 71.1-Methyl-2, 3-dihydro-1H-indol-4-amine
&
N
NH,

96
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o0 J. Med. Chem 2003, 46(3), 399-408. 62 NN PhSOz-
internmedia 6am no- (1) 472 2.93 HC to 8 1,2,3,4
tetrahydro naphthaten-I- one' Ma brill e 63 NH
PhS02- Internedia 2,3-dihydro- (1) 462 2.69 HC / to
8 1,4 0 benzodi o)dn-6- am ne hydrochloride’ Al'dri ch
64 NH PhSQ2- Internedla 1-amno- (1) 458 3.07 HC to
8 5,6,7,8 tetrehydro napthalene/ A drich 106 65 NH
PhSQZ- Intermedia 7-amno-1,3- (1) 461 2.64 HC | |

Atseluﬁorbemlﬁmétemti)w@ﬁﬁ/ ethdho h\ﬁ'vﬁh% adh%@% 10%QMERUm on

66 PhS nt er nedi
Oﬁg@ra&d fhe m x%.’re xlgg streg under an atmosphere of hydrogen for 20 min,
The mlxture was filtered through ‘hyflo’ filter aid and the solvent removed in vacuo to give
the fitle compound as a brown oil (0.405g).

TLC SiO, ¢(hexane : ethyl acetate (4:1)) Ry = 0.25
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15

HCIl HN to 8 benzofuran-4 amine o hydrobrom de/

Journal of Heterocyclic Chemstry 1980, 17(6),

1333-5. 67 PhSOz- Intermedia 2, 3-di hydro- (11) 444

2.95 NHto 8 1Hinden-5 hmne hydrochloride!

Al drich 68 HN PhSOr I nternedl a 2, 3-di hydro- (II) 462

2.69 to 8 1,4 benzodioxin-5- 0 am' ne hydrochl ori de!

WO 9703067 Al 69 PhS02- Internedia 3-ethylanilinel

(1) 432 2.92 HC P--\Me to 8 Aldrich _g IMM~ 70 -e
Etgﬁ%l ntermedi a 3-1sopropyl (1) 446 3.04 HC " / M

aniline! APIN 71 Ite | PhSOr Internedi a

E)g:e@memab_dgtaﬂg for thegereparationpf) represgnigtivee Exampesmare awemen full
belovd Slichrfiliry detalls for further Examples prepared by analagous methods are give in

the accompanying tables.

NH
SN, //
// X NH,
O
N/

Intermediate 9 (0.014g) was suspended in acetonitrile (3mi), 3-fluoroaniline (0.0058g,
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 (Msthod A) to give the title

compound (0.011g).
LC/MS R, 1.95min m/z 35¢ [MH"]

Similarly prepared were the following:

R1
-
Q HN 0
Lo
R* =X NH,
o~
N
Ex. R'NH- R*S0;- Starting Amine Reagent/ | Isolation | LCMS | LCMS
No. Materlal Source Method MH* Rt
{a) (b} {min
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107 72 PhSQO2-

HCl o to 8 di hydro-1(2H) NH napht hal enone

I nt er medl a 8- amni no- 3, 4-

0160826 A2 73 O-Me PhSOr

to 8 [( yloxy)
_O PhSOz-

-11 nethyl]aniline/
Internmedia 3-(nmethyloxy) (1) 434 2.77 HC

Me to 8 aniline/

| ntermedi a 3-

(1) 472 2.86

/ WD
(11) 448 2.60

N Aldrich 75 rHH PhSOr
2-[(3- (1) 464 2.21 HCl to 8 am nophenyl) oxy] et hanol

WD 0018721 A 74

| nt er med| a

Hot el hydrochloride/ J. Aner. Chem Soc.; 1937, 59
1716 78 PhSQOy, Interpmedi aj4-amno-N- (1) 461 2.2; HCl |!
'NHMs tQ 8 nedhy! 'nzaTFﬁ@WmaBSGQP&”%? NH(éhSEPQ 18
Hoht fer nedifa B- ami ho- 2- (1139434 2tgole/| £ to 8
nmetjhyl ptrerdl /| Mej Al drich| OH 78 |laieke®Or | nternmedl a 4-
; Dsa2-s2 MeSO2- Intermedia | 3-amino-N- M |413 | 189
HN !
HCI te 0 methyl
acetanilide/
M“/NTMB Merlin
° synthesis
3 H:Iu MeSOx- Intermedla | N,N-dimethyi M |35 [183
HCl te 9 benzene-1,3-
\Q diamine
NMe, hydrochloride /
Aldrich
4 Hrjl o MeSOz- Intermedia | 3,5- o | 402 2.05
HCl \Q’ Me 99 dimathoxyanil
I8 ne/
Ma Aldrich
5 | MeSOg- Intermedia | 1,2- n | 383 1.84
HCH HN A to @ benzolsoxazol-
\@o\}q §-amine/
Key organics
Ltd (BW-0024)
8 Hlll MeS0z- Intermedia | methyl 3- iy | 400 1.9
HCI teg aming
\? benzoate
o O’Me hydrochloride/
Fluka
7 I MeSOz- Intermedia | 3-methylanitine | () [3568 |2
Hot | PN Me te 9 hydrochloride/
\©/ TCl-JP
8 HL MeSOz- Intermedia | 3-aminobenzo ()] 367 2.28
HC te 9 nitrile/
\‘(ID Aldrich
{
g HO MeSOz- Intermedia | 3-aminobenzyl (1) 372 1.82
b\ fe 9 alcohol/
?H Aldrich

g9




HCl HN |
79 |

PhSQO2-

to 8 methyl)oxy] FY Y aniline |

PhSOr

Internedia 3-(4-
nmor pholinyi) ( o) anillne/ J Journal

chem stry 2002, 67(9),

I nt er medi a 3- am nophenol
hydrochloride/ Y TCl - US CH 82 PhSCE

(11) 489 2.72

to 8 methoxyaniline hydrochl oride/
Intermedia 3-[(trifluoro (1) 487 2.8 HC

Me Acros

Aldrich 108 80 7

of

to 8
Organi.c

3029-3036. 81 HN PhSO2-

(1) 420 2.6

to 8
Intermsdl_a [3, 4-

(1| 1
6- am
Lan

405 3

hli
0
uast anca51

VIEVV

orld

(1)

er

O~t0o—§
hMeSOy (r
453 2.3

UID_I'I

dl'ﬁel'I'Mla
Cl o,

AR,

benzinidazb!-|_{

6-amine/
Hetarocyclas,
1891, 32(5),
1003-12,

JIICIIyI
t {int
hl azo

allr |1

p2%¥ed|

el i

4.85
N

12

MeS0x-

Intermedia
te @

3-chloro-4-
fluoroaniline/
ABCR

()

394

2.37

13
HCl

ﬁw
L

MeSO2-

Intermedia
te 9

aniling/
Aldrich

M

342

2.07

15
HCl

ge

o~

MBSO:-

Intermedia
te O

8-
aminobenzoxa
zolinone/

WQ 9845268
Al

)

399

1.99

16
HCl

] MeSOz-

Intermedia
te g

2,3-dihydro-
1H-inden-5-
ylamine
hydrochloride/
Aldrich

U]

382

2.48

17
HCI

MeSC0;-

Intermedia
te 9

2,3-dihydro-
1.4
benzodioxin-6-
amine
hydrochlaride/
Aldrich

n

400

2.18

18
HCl

MeSO.-

Intermedia
te 9

2,3-dihydro-
14~
benzodioxin-5-
amine
hydrochloride/
WO 9703087

Al

U]

400

2.2

100




84 g N iInternedia N (3-

(1) 467

to 7 am nophenyl) N-nethyl acet

synthesis 85 M Of? Internedla N (4-
NN o to 7 am nophenyl) 4-norphoil ne Jo)¢:1
nol ecul ar Ltd 86 HN ?0,Me Internmedia’™

HCl

Peakdal e
3,5-dinmethoxy (1) 456 2.51 HCI 0 to 7 aniline!l
Al drich

2.48 HCI \ oto 7 am no

M 109 87 HN I nternedia nethyl
benzoat e

Ty
853
HgD

HN

oci

2. 17w _H
Cl
P

roet

0

mmedi

dr

Foke—88
t MeSPzpt fhiptemipdia ;
A 3-fluoftednilin

ch F

2.29 HC
am de/

3-
0 0 M

I , coMe O7p

Merlin
(1) 524 2.21
carboxanﬂde{

s

(1) 454

L . Il e
'Ol T

Cl II'EUI:[ =} 3
el TR
&6781) 41
tetrahydro
napthalene/
Aldrich

cNH) O
L 2.53

=TT TTOT

20
HCl

MeSOx

Intermedia
te g

2,3-dihydro-1-
benzofuran-4-
amine
hydrobromide/
Journal of
Heterocyclic
Chemjsiry,
1980, 17(6),
1333-5.

0

223

21

MeSQ.-

Intermedia
te 9

7-amino-1,3-
benzoxazol
2(3H)-one/
Annalas
Universitatis
Mariae Curle-
Skiodowska,
Sectio D:
Medicina,
1980, Volume
Date 1979, 35
121-8.

)

399

1.93

22
HCI

Me

MeS0O,~

Intermedia
te 9

3-ethylaniline/
Aldrich

@

370

2.33

23
HCl

MeSO;-

Intermedia
te 9 _

3-
isopropylanilin
e/

APIN

{0

384

2.5

24
HCI

MeSO,~

Intermedia
te9

3-chlaro-4-
methoxyaniline
)

m

406/40
8

Aldrich

22

101




90 |
7 fl
(

hydr ochl ori de)

di am ne

I nt ermedi a 3-chl or o- 4-
uoroanill ne/ Al drich
) 410 2.49 Hd

hydr ochl

Intermedia N (3-

ci

ori de/

91 HN \

~/

(1) 448 2.72 HCI NHo to
I ntermedi a (3-
to 7 nothyi phenyl) / am ne am ne M
HH A TCl-US ;ztt 92 Ma2N I nternedia
N, N-di methyl- (11) 439 2.62 0 to 7 1, 3-benzene

‘ Aldrich 93 HN\ O

(11) 453 2.25 0 to 7 am nophenyl)

Mr) acetami de hydrochloride! 0 Acros 94 ci 07
Tt Er a2 (i"plhsu 2T09—0t0 _'FL,iliUlngdmiim-ﬁ Nt
R dfichh 95 ' 0 | pMe%edi 4 Memedenet (1) 396 ANsg) e |
to {7 Aldiich (1)[396 2.54teH 11Q (@addmeliP| | nt er predi a
1- nbt hy (1)1450 2.04 HO { waeid i nt flazol - am
WO 0018721
(i A1
26 | me” D\ MeS02- Intermedia | 2,5-dimethoxy o | 402 2.37
HCI HN o,Me te g anlline/
| Aldrich
27 /@\ MeSOz- intermedia | 3- h |ar2 2.33
Hcl il
HN O,Ma te 9 methoxyaniline
| / Aldrich
28 “Me | MaSOz- Intermedia | 3-hydroxy-4- {1 388 20
HCl HN OH te g methoxyaniline
| / Aldrich
29 MeSOz- Intermedia | 3- ® 434 2.97
HCI HN/Q\ c/© a9 phenoxyaniline
' / Aldrich
30 Me H MeSQOx- Intermedia | 3-amino-2- ()] 37z 2.2
HCI te 8 methylphenol/
HT Aldrich
31 MeSO- Intermedia | 3-aminophenol {n 358 2.04
HCI te 9 hydrochloride/
H"}‘ OH TCI-US
—F
32 /@: MeSOz Intermedia | 4-fluoro-3- O |390 1.02
HC| HN O,Me te 8 methoxyaniline
| { Apollo-Chem
33 h MeSO- Intermedia | 2-{3-amino ® {402 1.8
HCI \@ te 9 phenoxy)
ethanol
\LOH hydrochlorlde/
J. Amer.
Chem. Soc.;
1937, 59; 1716
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6- am ne/

H Het erocycl es 1991,

32(5),

1003- 12. 97

/10 Internedia 3-ethylanlline/ (1) 424 2.81 HC M p

to 7 Aldrich 98 Me Me A0 Internadia 3-isopropyl
O to 7 aniline/ TC -US

438

3.0 HC

INH 99 'Me

(1)

Intermedia 3-nethoxy (1) 426 2.58 HO 1 0-10to 7

aniline/ / | HAdrich 100 ~ PhSOr Internedia 3- (11)
405 2.41 HN "N te 8 am nopyridinel Adrich 145 MSOr
Internedia 4-fluoro-3- (1) 396 1.77 MI Fto 9
%e yTra | MavE  ALOT T C T4 N VCVe-— TrerTTeqr A
" a n 1) D 43 M¥PRY | $0 9 nethyl o | 386|204
@nzof upah O - Hydrochl drie®e/  Mebomaelinpich” 147 |~
AI\/PLS)Z-_FI _nt elnEfji él 1- net hw -1 H (] Aldrigh 396 ﬂ 15 TFA |
INIF1 O 9 1TTIUaZUT =1
as | MeSO,- Intermedia | 3- {n a76 2.09
HC! HN\Q te 9 chloroaniline/
Aldrich
Cl
O=Me
36 /_J MeSQz- intermedia { [3-(2-methoxy { 416 1.94
HCI QO teg ethoxy)phenyl]
_” amine
hydrochlorlde/
EP 388165
A2
37 Hrll MeSO;- intermedia | 4- o |sr2  |1.88
HCl \Q te @ methoxyaniline
O,Me ]
Aldrich
38 H'L MeS0z- Intermedia | 3 4-dimethoxy 0 402 |1.84
HCl te 9 aniline/
Aldrich
Me’o Me
39 — PhSOz- Intermedia | 3- (1 448 2.55
le 8 ethoxyaniline/
e Aldrich
O—Me
40 /_/ PhSOz- Intermedia | [3-(2-methoxy {n 478 1.42
Q‘O te 8 sthoxy)phenyi]
__.” amine
hydrochloride/
EP 388165
_ A2
41 N. | Phso. Intormedia | 3-amino-N- m lae1  )2a7
?/ ta 8 methyl
MenH N0 benzamide/
TCI-US
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[ am ne

Comuni cati o
Intermedl a 1-nethyl -1
| to 9 indazole-5 Mg, N _ V am ne/

NH McSOt

ns,

Ltd 149 NM McSO2-
9 (phenyl net hyl)
internmedia 3-(trifluoro (1) 410 2.05

150 |

MeSO2-
9 nmethyl)anilinel HCI Aldrich

\ hydrochl ori de/

1996,

NN, Me Synthetic

26(13),

I nternedi a 1-

-1 HInd

azol - 5-

2443- 2447. 111 148
H (I11) 396 2.06 TFA
Resear ch

N Bi onet

(111) 472 2.56 " TFA to

am nel

F F 151 HN McSO2-

WD 0283654 Al

1 TIL

# hanone/
3- (§- et
oxagli az,

T Te o a1t

7y

(1)

384
Q%#@mh 1
424 1. 88

P —
grenppdia)
te#HO |

Aldrich

—to9
rAyinophieach -
hyérodploride |

el a|

4

a

trerryt

420

‘r

246

43
HC

PhSO;-

Intermedia
te8

G-
aminobenzothi
azole/
Lancaster

)

481

2,67

44 o
HC!

PhSO0;-

Intermadia
te8

N-(3-
aminophenyl)-
N-methyl
acatamide/
Merlin
Synthesis

0

475

2.58

HCl

PhSOz-

Intermedia
ted

1-methyl-1H-
benzimidazol-
8-amine/
Gwyn Ellis
Heterocycles,
1901,

32(5), 1003-
12.

0,

458

2.24

46
HC)

PhSCz

Intermedia
te 8

3,5-dimethoxy
aniline/
Aldrich

)

464

2.89

47
HCl

PhSO;-

Intermedia
te8

methyl 3-
amino
henzoate
hydrochloride/
Fluka

U

462

2.88

48 "

HCl

PhSO;-

Intermedia
te 8

4-{2.
morphotin-4~

ylethoxy)
aniline

EP 410358

Al

)

533

2.1
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ry~ yl)anillne/ O lInternmediate CH3 19 153 HN McSOr
Intermedia 1-(3- (I) 463 1.78 HCI | to 9 am nophenyl)
N, N-dl net hyl 110 nethane S NMe, sul fonam de/

Peakdal e nol ecular Ltd 154 McSOr Internedla 3-(3- (1)
424 2.15 HCO to 9 thienyl)aniiine/ US 6211220 Bl 112
155 t1 MbS2- Internedia 3-nethyl-2,3- (I) 398 1.91
HCI to 9 dl hydro-1 Me benzofuran-4- 0 ani ne/

Intermsdi ate 25 156 HN I\/bSOr I nt er medi a 4-am no- 2-

225235 tp—g—mertmt o o e TVENTO
,3 H) -digre/ PPSRrv dg .'nte"miar Adyyeniineine; {hei pf22 | 28
*@érrrany) H@ o8 Aldrich
50 ‘I“1 PhSO;- Intermedia { 3-chloro~4- () |458 3.12
HCI te 8 fiuoroaniline/
/Ql Aldrich
¢l
51 ") PhSO- Intermedia | 3-methylaniline | () |418 | 2.87
HCI te8 hydrochloride/
TCI-US
Me
52 ok PhSOz Intermedia | 3-amino D) 429 2.91
HCI te 8 benzonitrile/
\SD Aldrich
b
53 ™y o PhSO,- intermedia | N-{4- {n 532 2.34
N:f te 8 aminophenyl)
\O\ morpholine-4-
hIH carboxamide /
Paakdale
Molecular Ltd
54 thl PhSO»- Intermedia | N,N-dimethyl o | 447 2.75
te8 benzene-1,3-
@ diamine
NMs, hydrochloride /
Aldrich
55 ;-u!: PhSO2- Intormedia | N-(3- an | 461 24
te B aminophenyt)
\Q acetamide
HN,  Me hydrochloride /
o Acros Chimica
56 HO. PhSO2- Intermedia | 3-aminobanzyl (i 434 2.34
é\ te 8 alcohol
Aldrich
NH
57 PhSO2- Intermedia | aniling/ {) 404 273
HCI ©\ te 8 Aldrich
||~u-|
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1989, 322(7),

or gani cs

Ltd 158 NN PhSO -

419-26. 157 NN PhSOr
(I11) 445 2.61 TFA to 8 benzi soxazol

(rrr) 472 2.15 TFA to 8 1H benzi m dazol -

6- am ne/
3, 5-

I nt er redi at e
(111) 472 3.35 TFA |

27 159 CI NH PhSQOe-
to 8 dichloroaniline/

Internmedia 1, 2-
5-am ne |
Intermedia 1, 2-di net hyl -

N Key

~ Me ne
I nt er nedi a

Aldrich i 160 NH PhSOr Internmedia 2-nmethyl-1,3- (111)
459 2. 33 TFA t o 8 benzoxazol 5 ami ne! UN Col I ection
IVC \/LCL;ITU I Uluf\ \.AICIII bal AJTTTTUTTI ball o JJIU,
%1( 3), 371, 143 BBECr 161 Memelagimeetiivgolr predila | 487 | 252
HE chl gr o- 11} 468 3. (&8 S-amine /
}— Maybridge
Ma
59 h PhSO Intermedia | 6-amino-1,3- ) 461 248
HCI \(?\ te8 benzoxazol-
L 2(3H)-one/
° WO 9845268
Al
60 PhSOa,- Intermedia | 1-acstyl-6- (1) 4a7 2.55
HCI ted aminoindollne/
SIGMA
NYME
C
61 PhSOz- Intermedia { 6-amino-2,3- (1) 458 2.87
HC} t5 8 dihydro-1H-
inden-1-onef
o J. Med. Chem.
_ 2003, 46(3),
399-408.
62 F!JH PhSO:- intermedia | S-aminc- 1)) 472 29
HCl te 8 12,34~
' ojgj/ tetrahydro
naphthalen-1-
one/
Maybridge
63 PhSO.- Intermedia | 2,3-dlhydro- {n 462 2.69
HCI te 8 1,4-
g benzodioxin-6-
k/O amine
hydrochloride/
Aldrich
64 I‘!IH PhSO2- Intermedla | 1-amino- (1] 458 3.07
HC| te 8 56,7,8-
% tetrahydro
napthalene/
Aldrich
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TFA to 8 nethoxyaniline C / Wchem M O 162 NH Ph8COr
Intermedla 5-amno-2- (I111) 458 2.92 TFA to 8 nethyl
benzof uran hydrochloride/ M Sigma Aldrich 163 NH
PhSQ2- Internedia 1-nmethyl-1H (111) 458 2. 67 TFA to
8 indazol-6 amne NN M hydrochl oride!

Het erocycl es, 1995, 41(3), 487-96. 164 F NH PhSO2-
Intermedia 5-fluoro-2- (I11) 452 2.92 TFA to 8

met hoxyani I i ne Ove | V\ychem 165 NH PhSOr Internedl a

ethyt—t4=— 4585 | tazotF Ve
85 api ne/ ong "S%sear"@,‘ﬁmtdfad ngEoNSPh$o2) | 461 | 264
HEit er medi - (LI 534 J.t9§  THvetagxa@oH phenyl mgt hyl )
- 1H{i ndazol-5- arfi ne! WD |0283654) 2@Myors67 NH PhSQr
Internmedi a 4%am no-2- (1 1{1) 450 Pydiinag
1980,
Volume Date
1979,
35, 121-8.
66 Hil PhS0s- Intermedia | 2,3-dihydro~1- " 446 2.84
HCI e 8 benzofuran-4-
p amine
0 hydrobromide/
Journal of
Heterocyclic
Chemistry
1980, 17(6),
1333-5.
67 | | PhSOz- Intermedia | 2,3-dihydro- (y {444 2.95
NH to 8 1H-inden-5-
g amine
hydrochloride/
Aldrich
68 m}‘ PhSOz Intermedia | 2,3-dihydro- ny 462 2.69
te 8 1,4
_ °j© benzodioxin-5-
k/o amine
hydrochloride/
WO 9703067
A1
69 PhSOg- Intermedia | 3-athylaniline/ ()] 432 292
HCI Q_\‘e te 8 Aldrich
N
70 ® | Pnso-- Intermedia | 3-sopropyl ) 446 |3.04
HCI Me te 8 aniline/
‘"‘n APIN
7 0° ?' PhSOz Intermedia | 3-chloro-d- m 468 |278
HCl te 8 methoxyaniline
TH [ Aldrich
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TFA' 1 to 8 (nethyloxy) HO phenol M hydrochl ori de/
Journal of Chem cal 114 Research, Synopses 1988,
(9), 284-5. 168 NH PhSO - Intermedia 3-fluoro-4-

(I'11) 436 3.04 TFA to 8 nethylaniline/ Me Aldrich F
169 1 PhSOr Internmedia 2-nethyl-1,3- (I11) 475 2.73
TFA to 8 benzot hi azol 6-am ne! AslnEx s Me Conpound

Collection 170 5Jf"AK PhSO2- Internedia 1Hi ndol - 6-

(I'11) 443 2.7 TEA to 8 am ne! H Lancaster Synthesis
T7 I NARITSC2=T Tt er et =t oTOo- 5= (T 268 317
#EA to g@hyl BWani || infpemedia N &-amina-3.41 o by (goc 472 1288
He&r ki n ¥, te 8 dihydro-1(2H}-
NH naphthalenone
P /WO
0160828 A2
7 Q_/ ™ | Phsor | intermedia | 3- oy [448 | 260
te 8 [(methyloxy}
N methyijaniline/
WO 0018721
At
74 @_0 PhS0.- Intermedia | 3-{methyloxy) U] 434 277
Kl Me te 8 anilins/
‘—N Aldrich
75 rlm PhS0s- Intermedla | 2-[(3- () 464 2.21
HCI %j/ te8 aminophenyl)
oxy]ethanol
m)/ hydrochloride/
J. Amer.
Chem. Soc.;
1937, 59, 1716
7% | _N PhSOxz- Intermedia | 4-amino-N- M l4e1 |22
HCI \©\rNHMe te 8 methyl
3 benzamide/
Buttpark
77 'LH PhSO,- Intermedia | 3-amino-2- ny |434 | 257
te 8 methylphenol/
@Me Aldrich
O
78 H'L PhSOz Intermedia | 4- n | 434 2.32
HCI te 8 methoxyaniline
\©\ hydrochiaride/
EE Acros
78 ,LH PhSO0g- Intermedia | 3-[(trifluoro ()] 487 2.8
HCI te8 methyljoxy]
FQ, anitine /
l)(,, Aldrich
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14. 172 PhSOr Interrnedla 3-(2-methyl-4- (1) 496 2.23
HCl \ \- to 8 pyrimdinyl) Naniline/ M Fluorochem
173 NH PhSOr Internedla 3-(trifluoro (1) 472 2.62 M
to 8 methyl)anlline | F F Aldrich 174 HN PhSQO2-

Internmedia 1-(3- (1) 446 2.2 HC to 8 am nophenyl) i
et hanone/ Me o Aldrich 115 175 IH PhSOr I nternedl a
3-(1, 3-oxazol - (1) 471 2.24 HC 1 to 8 5-yl)anllinel
Fl uorochem H N 176 PhSOr Internmedia 3-(1-nethyl- (1)

A8AT2 2T H\.,.[‘"lU St Hryrazot="S SN Ry~ allillleTL
Bt ¢r medi age w26 | P00 | IHEePRIDH nt or madi @ | 480 | 272
3- (%-meth (1) {486 2.34te8iCl tpm@ehtling) 4 |oxadl dzol - 3
yl)anili neé Intermedi atg 19 17[ankid/ PhSOp | nternedi a
1- (+ - (l ) 025 2.23 Journal of
Organic
Chemistry
2002, 67(9),
3029-3036.
a*_f nr!: PhSO;z- Intermedia § 3-aminophenol ()] 420 26
ted hydrochlaride/
\Q TCI-US
OH
82 N | Pnsoe Intermedia | [3.4- M 463 | 258
Me‘o /@/ te B bls{methyloxy)
phenyllamine
Vie” hydrochloride/
| Aldrich
83 HL O__I'?’& Intermedla | 6-aminobenzo 0] 453 23
HCI '] te7 thiazole/
% Lancaster
84 f 'xi Q?a Intermedia | N-(3- 0 |4 |22
Ho | 7 U GOMe é to7 aminophanyl)-
N-methyl
acetamide/
Merlin
5 synthesis
85 ,.'u E>__ # | Intermedia | N-(4- m |s24 2.21
HCI \@\m 6?\ o7 aminophenyl)-
o Q 4-morphol'lne
carboxamids/
Peakdale
| molecular Lid
86 Hl\l‘ Orie O_ﬁ'fi Intermedia | 3,5-dimethoxy ) 456 251
HCI 0 o7 aniline/
\q Aldrich
“Me
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HCI to 8 am nophenyl} / N, N-di methyl nethane

0S - NMe2 sul fonam de) Peakdal e nolecular Ltd 179 NH
PhSOr Internedia 3-(3- (I) 486 2.55 HO 1 to 8
thienyl)anlline/ US 6211220 131 180 NH PhSOr
Internmedta 3-nethyl-2,3- (1) 460 2.36 HC to 8

di hydro-) Me benzofuran-4- 0 amne/ Internediate 25
181 HN PhSQ2- Internedla 2,2-dinmethyl- (1) 474 2.34
HCO to 8 2,3-di hydro-1 benzofuran-7- amne! Me Me DE

3591 ~A=aTTTo="2=
1] 48% 285 tem-"l“ﬂm@im%- %N@ J”““ 248
HCI3 2H)-e| Archl 9 dgrte7 Phar|mmifice (Wi nhei
benzoate
o# oM hydrochioride/
Fluka
88 § O__,ﬂ Intermedia | 3-amino-N- 0 |48 |247
HCI 6’ te7 mathyl
benzamide/
MeNH™ S0 TCI-US
89 " O‘Eﬁo\ intermedia | 3-fuoroaniiine/ | ) | 414 | 253
HCl \Q s o7 Aldrich
F
90 | Q_ £ | Intermedia | 3-chloro-4- m |48 272
NH e
HCi s} to7 fluoroaniline/
,.-/Q/ Aldrich
[«]
91 il O_’?fi Intermedia | (3- o |ao |24
HCI (o] te? methyiphenyl)
\© amine
Me hydrochioride/
TCI-US
02 | MeN R O‘,F"o\ intermedia | N.N-dimethyl- | () |438 | 262
©/ 0 te 7 1,3-benzene
diamine
hydrochloride/
Aldrich
93 b O_?ﬂ Intermedia | N-(3- m |453 |225
Q CS te7? aminophenyl)
e acetamide
¥ hydrochioride/
Acros
94 G O‘E”i Intermedia | 2- a |e30 |26
©: 0 fe7 chioroaniline/
‘i‘“ Aldrich
95 O_ # | Intermedia | 8Niine/ 0 {3 |258
HCl O\NH §~ ler Aldrich
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Ger many)

1989, 322(7),
| nter medl a (4- (et hyl oxy) -

2 napht hal enyl ]

Sigma 590 HHJ \ Me Me S C Internedla 5-chl oro- 3-
419 2.44 HC 'OO~ to 95 pyridi nam ne /

am ne 4-

419-26. 183 ~ PhS02-

(1) 484 3.19 Me~ONH to 8
sul f onat el

net hyl

benzene

(i) .
Synchem OHG G

589 HN ~N MeyO~s O Internedia 3-pyridinamne (1) 385
1.96 HC M >0,

e Me to 95/ Aldrich

(a) Salt forms:

HC = hydrochloride TFA = trifluoroacetate (b)
TS0 atlon_mrro'd' teredrofr T orTertty - T onr the
Yeatt i of N1 xt ure. m&mﬁ'ﬂe&w&% epar 8t i y&HpE™
et 1odNI | 1) {MassODi riget ed prheprmideedve HPLC|Met hdd
B. The fovvi ng {conpounds were (ke ed by a simlar
met hod to Exﬁl'r’rpl ¢ 10: 1q 117 Rt{ Hefordepdes O|RS, , ' {1 | \
\ NHZ 1991,
32(5), 1008-
12.
97 Q_\ O_ £ | intermedia | 3-sthyianiline/ O |424 | 281
Hl Me é?\ o7 Aldrich
—N
98 Me. -Me O‘f”& Intermedia | 3-isopropyl O |48 |30
HCI E é ta7 anillne/
TCI-US
l*ldH
~Me o]
0 O‘:?f’\ intermedia | 8-methoxy ) |[426 |258
HO! é\ 0 ta7 anilins/
Aldrich
100 PhSOz intermedia | 3- () | 405 2.41
2N te 8 aminopyridine/
P Aldrich
145 N | Mesox Intermedia | 4-fiuoro-3- M |3 |17
HO r ,Q/ ted methylaniline/
Me Aldrich
146 NH MeSOz- Intermedia | 5-amino-2- Iy 306 243
TFA te 9 methyl
0? benzofuran
= hydrochloride/
Me Aldrich
147 ] MeSO;- Intermedia | 1-methyl-1H- (1 398 215
TEA NH te9 indazol-8-
aminge
N\ hydrochloride!
N—N
\Me Synthetic
Communicatio
s, 19986,
26(13), 2443-
2447.
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N Ra Ex. R NH ReSO2- R20- Starting Am ne Reagent!

| so
ab
1, 1-
(3-
48
1, 1-

9 mathyl]oarbamate / J. I\/led Chem

am nophenyl ) carbamat e/
(9) 1661- 1669 p a+ 188 ~~x McSOr H Internediate
| (3 am nophenyl) HG X0
2003 46(9) 1661-

lation LCMS LCMS No. Materi al
mn 187 Hs Hj MeS2- H Internediate

di methyl ethyl (1) 457 2.47

di met hyl ethyl (q 471 2. 39

o d.00.

6"NH J.

HCI H o 9

Med. Chem

2003,

Source Method WH Rt

J.'U L1L0OJ IVLOU I'I'I't'Cl—I'I ul aL C J., J‘ UCIILU UI\UI = IT}
#86/1.98 9 9 ,l;;;, MPSRr /| Aiteipedier) 11tk MLsdi“) Hg 2.06
TFAt pr medi 3- (I, 3-oxazqlte®- (I{)ynddD®51. 82 HCl |l 9
yl) prjel i s Maybridge 191 McSQ2mink+ | nt fr medi at e
3-(B- (NY_JA22 1.88 HA 1| 9 anirjgphany! y! |methyl-1 H
pyrpzol e’/ Buttpark Research Ltd
149 la | MeSOz- Intermedia | 1- am 472|256
TFA @/ te 8 (phenylmethyl)
Cl/\ -1H-Indazol-5-
amine/
WO 0293654
Al
150 ol MeSOz- intermedia | 3-(triflucro (0 |40 [205
HCI te9 methyl)aniline/
E]F Aldrich
151 Hr!: MeSO,- intermedia | 1-(3- iy |3s4 1.71
HCI to 8 aminophenyl)
: \? ethanone/
Mo S0 Aldrich
182 HIL MeSCz- Intermedia | 3-{5-methyl- {n 424 1.88
Hel o 9 1,2,4-
oxadiazaol-3-
z vlaniline/
hlo _j{d Intermediate
CH, 19
153 H'jl MeSOz Intermedia | 1-(3- M (463 |78
HCI te 9 aminophenyl)-
\@ N.N-dimethyl
Offsl"‘ONMa, methane
sutfonamide/
Peakdale
moiecular Lid
154 N MeSOz- Intermedia | 3-(3- n | 424 2.15
HCl te 9 thienyBaniline/
US 8211220
B1
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192
r

MSOr H

9 fluoroanlll ne |

Al dr

I nternedi ate 3-chl oro- 2-
193 &F McSOr H-

i ch

(1) 394 2.46 HC

Intermediate 2,3-difluoroaniline (1) 378 2.3 HCO 7H 9

' Aldrich 118 194 Me502- H

i nternedi ate 3-

(1)

367

2.07 HC -9 am nobenzonitrile / Aldrich 195 MoSO2- H-

i nt er redi ate 5-am no- 2-

(1) 385 2.15 HC F i

9

fl uorobenzonitrile + / Maybridge 196 McS02- H

| nt er nedi at e 3

(1) 400 2.35 HO

-1 9

VN

IDU

1Bht b

H |
I nt
I
(1)

AvVO

lIII]II

1 UIJUK_Y

L428 2 61 HC
ado 200 F M

aW.| L1

= Ilﬁvay'ul

TMPRY2S -

Al drich

diquorJ

199 McSOA
FI 9

802- H |

L1 L0

triflud

I")ta"BSFE
98 F
anliine

H In

nt er nedi

P~ I

=7
T lvb felW |

B-rgethyli 3¢
.dihjtr 562 -
behzpfurdnt8

tafaedi at

! ﬁ{m&%%f I

II\II.-.

398

HCl tt
ior 0- 3
i ne
i ne

1.01

~ ~

)
Bit br nediat

ate 2,4
Al dri c 2 M
2, 9 1

yIIJI'\l

Me¥9=uor g
-S02- H-
| uor oani

HEP-N =Y
L% I i v B 4

Aranediag
lte® er ng
line /

UJ. LI

4(ar“jn°@78
et H2 - ¢

Fsofadole-
1,3(2H)-dione/
Archiv der
Pharmazie
{Weinheim,
Germany)
1988, 322(7),
419-26,

i or O-

f-

35 1 g
(1)

6.35

157
TFA

Ph80z-

Intarmedia
te B

1,2-
benzisoxazol-
S-amine /
Key organics
Ltd

(m

445

2.81

158
TFA

PhSC»-

Intamadia
te 8

1,2-dimsthyl-
1H-
benzimidazol-
g-amine/
Intermediate
27

(1)

472

2,15

159
TFA

i

PhSO;-

Intermedia
te 8

3,5-
dichlaroaniline/
Aldrich

{ny

472

3.35

160
TFA

|
/@NH

Y

PhS0O2-

Intermedia
te 8

2-methyl-1,3-
benzoxazol-5-
amine/
Collection of
Czechoslovak
Chemical
Communicatio
ns 1996,
61(3), 371-

(i

459

233
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V) 343 1.69 HC N NH 9 Aldrich 204 HO M)802- H

nt er medi at e 4-ami nobenzoic (1) 386 2 HClI 1 pH 9 acid
/ Aldrich 119 205 I McSQ2- H Internediate 4-chl oro- 3-
(111) 406 .2.49 TFA 9 nethoxyaniline / Wchem NCH,
206 ~N CH, McS02- H Internediate 1-nethyl-1H (ill)
396 1.77 TFA N~ 9 berui m dazol-8 amne/ NH
Heterocycl es. 1991, 32(5) 1003 12. 207 H~ McSQ2- H

Aldrich 203 SO H Internedi ate 3-am nopyridi ne |
(1
I

trteretrate G‘\ICLII)"I_UI\ ) Vrl l} 429—2- 3: T+ U\u‘l
9 ngothiazol 4-ami ~/ If -amine & J. Am| Chem| Soo,
193 , 61(8), 20] 3-2017. { 208 MJSCO2- H Internedi ate
Si""“‘E/Q HH)—43742.34J=A-/ -F 9
mr i nyl ) anillin =PﬂSOzNEd. IBeeia | OG- 43(6)(I) | 468 | 3.08
2B-113 S fesco- H| st ern:raﬁidﬂ—aiyenuﬁafl uor od 2-
( 11 { Wychem
162 l!lH PhSQ2- Iintermadia | 5-amina-2- () 458 2.92
TFA a8 methyi
ogj/ benzofuran
i hydrochloride/
Me Sigma Aldrich
163 I\IJH PhS8O.- Intermedia | f-methyl-1H- (nn 458 287
TFA : te 8 indazol-6-
p/ amine
N"N\Me hydrochioride/
Heterocycles,
1895,
41{3), 487-96.
164 - ,LH PhSC;- Intermedia | 5-fluoro-2- gy |452 | 292
TFA \@ 8 8 methoxyaniline
OMe ! Wychem
165 ILH PhSOz- Intermedia | 1-methyk1H- oy | 458 | 251
TFA te8 indazol-5-
Me— “amine/
N= Bionef
Research Lid
166 \| PhSOz- Intermedia | 1- () | 534 297
TFA te 8 {phenylmethyl)
©/\N§/ ~1H-indazol-5-
amine/
WO 0283654
Al
167 'LH PhSO Intermedia | 4-amino-2- Q) (450 | 2.42
TFA te8 (methyloxy)
HO/Q, phenol
" e hydrochloride/
Joumnal of
Chemical
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TFA 9 net hoxyaniline |

% Wchem 210 NH McSO2- H

Internmediate 1-nethyi-IH (I11) 397 1.98 TFA 9 1,2,3

H, c-.

211

MSO2- H

| benzotriazol -

5-

=H ami ne/ US 2003060453 Al
Internedi ate 3,5-difluoroaniline (111)

378 2.51 TFA 9 / Aldrich 212 SO H Internediate

3-fluoro-4- (Il11) 374 2.43 TFA |l 9 nethylanillne / F
Aldrich 213 H \ MSQ2- H Internediate 4-am no- 2-
(rrr) 376 2.01 TFA I 9 quorophenoII off Apollo 120
2T VeSO T T ET TRt e 4R ll:‘lllyl U)' Yr=2= ¢y
42212.73 TFA 9 napht hal gnam ne/ é‘?l’ 15 NN M S02-
H [ nternedi ate 6-am noi ndole / (?YMP)?BSsSl [2.25 [TFA 4
Lantaster 216 Me§02- H Int er medi®wee ®et hyl 4- ari no-
(I1'f) 430 2.36 TFA |l 9 Z-netho IyzaNso benzoat e
otado 217 (O O H r e
%\2 benz K ﬂal 386 %'ﬁ@mk@%:@% 9 4 a('r'rll) ngeﬁs. 504
d /@m‘lswg, 22( 1188  135% tyahiin
Aldrich
Intermedia | 2-methyl-1,3- (i 475 2.73
08 benzothiazol-
6-amine/
AsInEx
Compound
Caollection
Intermedia | 1H-indol-6- (nn 443 27
te 8 amine/
Lancaster
Synthesis
Intermedia | 3-chloro-5- o 468 3.17
te8 {methvioxy)
aniline/
J. Chem. Soc.
Perkin 2, 1977,
14.
Intermedia | 3-(2-methyl-4- {1) 498 2.23
ta 8 pyrimidinyl)
anliine/
Fluorochem
intermedia | 3-(trifluoro )] 472 2,62
ta 8 methyl)aniline /
Aldrich
Intermedia | 1-(3- 0 |46 2.2
te 8 aminophenyl)
ethanone/
Aldrich
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218 PhSC2- H
ar ni nobenzonitrile |
I nternedi ate 1, 3- benzodi oxol -
S5-amine / Aldrich 220 NN PhSQ2- H
3-amino-N, N (I1) 511 2.94 |

I nternmedi ate 3-

(1) 429 2.80 HC HI
Al drich 219 O PhSOR- H

(11) 448 2.63

8

0 NH 8
I nternediate
8 di net hyi benzene 0=1a=o "

sul fonam de) WO H, c' NNCH, 9737646 Al 221 PhsS2- H
I nt er medi at e 3-am nobenzene (1) 483 2.6

| 8

sul fonam de / 0=7=0 Fl uke NH, 222 PhSQ2- H
oA ei-ate—dt o= II 2. 51 )\
1reetlhy| benzengu o [FWFPonan 'ﬂ'ém)“d'a r&lt " BB 2?'l21 9h3 HRF*
HEh§O2- H- ter di at e 6}edet hyl exigpilne{ | 1)) 491] 2. 92
TFA 0 8 1-Bnzot Hi azol \ ~CH, 4{Flaowchen J.| Am Chem |s
Soqg., 193¢,% 61(|8), 2013t 2017. {224 HN PhSO2- H
| ntler nedi &te 3-flluoro-5-{3- (iiil) 499 2.89 TFA/ ' F
8 gyridinyl)aniliine 1 J {Med Chem
176 | — PhSO2- Intermedia | 3-{1-methyl- ()] 484 2.27
HCl o te 8 1H-pyrazol-3-
N’N‘GH, yhaniline/
Intermediate
26
177 Q_(‘»\(M‘ PhSO2- Intermedia | 3-(6-methyl- 0 |48 | 224
HCl N—© te 8 1,2,4-
—N oxadiazol-3-
yi}aniline/
Intermediate
19
178 I PhSOz- Intermedia | 1-(3- m |52 2.23
HCI o te 8 aminophenyl)-
N,N-dimethyl
S??NMa methane
sulfonamide/
Peakdale
molecular 1.id
179 I PhSO= Intermedia | 3-(3- ) l488 |255
HCl te 8 thienyl)anlline/
g US 6211220
B1
180 'LH PhSOz Intermedia | 3-methyl-2,3- m 480 2.38
HCI te8 dihydro-1-
%_Ma benzofuran-4-
o amine/
Intermediate
25
181 | PhSOz- Intermedia } 2,2-dimethyl- I 474 2.34
HCI N ? :] ta8 2,3-dihydro-1-
benzofuran-7-
amine/
Me™ Me DE 3526510
Al
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2000, 43(6), 1123-1134. 225 PhSO H Internedi ate

Internedlate 51 (111) 444 3.21 TFA HN 8 N-NH 226 NH

PhS2- H Internediate 3,5-difluoroaniline (I11) 440

3.12 TFA Fy 8 / Aldrich F 227 H PhSOr H
| ntefnedi ate 4-amino-2- (11i) 438 2.56 TFA 8
fluorophenol / on Apollo F 228 Hro PhSQ2- H

P

Intermediate 3,4-difluoroaniline (l111) 440 3.03 TFA 8

/[ Aldrich F F229 HN\ PhSO H Internedi ate

Ty A=gr o= ( S} 29T 6T AT 8T 2" TOXY ‘W
1'r§%n 0122 2 3@"['3"\3 Pregie-2nve- | | dWer n#i at|&3%
2-( . 22 HCl | g8 16 grriethgiHenoky) et hanoU
Key td. ON|231 NH {Raféas- Me- | | nt er pedi atje
3- HCl 16 am not hilap@#ndone/21 Car boxylic
acl Archiv der

Pharmazie
(Weinhelm,
Germany)
1989, 322(7),
419-26.
183 o ]!]H PhSO- Intermedia | 4-(methyloxy)- | (@) | 484 | 3.19
Ms™
O to8 2.
’ naphthalenyl}
amine 4-
methyl
benzene
sulfonate/
Sigma
590 o “ Me>°(‘s’:f Intermedia | 5-chloro-3- @M |#e | 244
HCI | P Me” ) te 95 pyridinamina /
Synchem OHG
Cl ,
589 Hl!l Sy Ms>(? ”O Intermedia | 3-pyridinamine n 385 1.96
HC) ) P Mo\ te 95 ! Aldrich

(a) Salt forms: HCI = hydrochloride
TFA = trifiuoroacetate
{b) Isolation Method:
5 (1) Filtered off directly from the reaction mixture.
{I1) Mass Directed preparative HPLC Method A.
{IH) Mass Directed preparative HPLC Method B.

The following compounds were prepared by a similar method to Example 10:
10
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o\ CH net hyl

I nter nedi ate 5-am no- 2-
nmet hoxyphenoi

ester /

Avocado 232 H
(1) 464 2.1 HC 16

/ | O0~CH, Aldrich ON 233 NH PhSO2- Me-
Internedi ate S5ami notetralin / (1) 472 2.64 HC / |

PhSC2-

Me-

16

Al dri‘¢h’ 234 ~H PhSOr Me- Internediate ethyl 3- (17)''490 °

Chem ,

2.66 HCI 16 am nobenzoate / Aldrich q o H,c
I nt er nedi at e 5- am no- 2-
I NH 16 net hyl phenol /
Me- I ntermediate 1, 1-di methyl et byl

PhSOr  Me-

TCl

235 |
(1) 448 2.31 HCO /

America OH 236 ring PhSO2-

5131 16 [(3-am nopheryl) net N caobamate
H C CH, |1661{{16609.

PhSOr  Me-

2003, 46(9),
Intermscﬂ', i
nmet hyl benzam de o |

I J.

(1) 547 2.64 HC

Med.

123 237 NH

Ex. R'NH- RSO R*. | Starting Amine Reagent/ Isolation | LCMS | LCMS
No. Material Source Msthod MH* Rt
[ (@) - {b) {min)
187 ML MeSOr | H- [Intermediate|t,1-dimethylethyl | () | 457 | 247

Hoo | we © " 9 (3-aminophenyl)
carbamata/
J. Med. Chem.
2003, 46(9) 1681
1669
188 n\r" & MeSO- | H- |Intermediate|T1-dImethviethyl | gy 47y [ 539
HCl é\o ne o . o {(3-aminophenyl)
- methyf]carbamate
| !/ J. Med. Chem.
2003, 46(9) 1661-
1669
189 <°:©L MeSOz- H- jintermediate|1,3-benzodioxol- (m 386 1.98
° TH 9 5-amine
{ Aldrich
1980 HL MeSO:x- H- |Intermediate|3-(1,3-oxazol-5- ] 400 1.82
HCI 9 yljaniline /
? . Maybridge
~
—f
191 |k MeSOz | H- lintermediate(3-(3- 0 422 | 1.88
HCI 9 aminophenyl)-1-
methyl-1H-
\ ; pyrazole /
CHy Bultpark
192 é:F MaSO;- H- |Intermediate |3-chloro-2- )] 394 246
HCI 9 fluoroanlline /
TH Aldrich
193 F MeSOz H- |intarmediate [2,3-diflucroaniline " 378 2.3
HCI 'i" 9 / Aldrich
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I nt er redi at e 3-am nobenzyl (1) 448

Al drich HO 239 ~H PhsS2-
Me- I nternedi ate 3-am nobenzoyl (111) 475 2.55 TFA 16
met hylam de / uttpark HNV___ B L, 240 PhSQ2- Me- ‘

I nt ermedi at e 3-am nophenol / (I111) 434 2.64 TFA/ I
NH 16 Aldrich OH 241 j PhSOr Me- Internedi ate

238 NH PhSOr Me-
2.13 HCA 9,~ 16 al cohol!

5-amino-1- (I1l) 436 2.75 TFA ~NH 16 et hyl pyrazol e/
N-N Aldrich HeC 242 PhSOr Me- Internedi ate 3-cyano- 4-
Iy 2461 30— NH—TFA 16 Htuorogmttme—F
hyidrochl ori def / Conbifpl ogks N 443 NH PhSQ2- Me-
Intermedi ate (1-acetyl -|6- (I1() 501 2.59 THA 16
19a ot ot T e 7S] %u N_ V) 1r24 ig A1 PrSG—H
ulild di ate 2, ¥e8Pnydr §: I'MePpeetedo 2. 36 HC YRN [3867 | 207
HChanzof uran-4 H anmi ne 9 aminabenzonitrile
?ﬂé ! Aldrich
195 MeSOz- H- [intermediate{5-amino-2- N 385 | 215
Hol [F 9 fluorobenzonitrila
Tﬂ / Mayhridge
196 |, ; MeSO;- H- jintermediate[3- 0] 400 | 235
HCI él 9 isopropoxyaniline
w ! Maybridge
F o
187 \©: MeSOz | H- |intermediate)2-amino-5- ) 374 | 22
HCi '!“H 9 fluorotoluene /
Aldrich
198 F\d MeSO.- H- |Intermediata|3,4-difluoroaniline {1) 378 226
HCI . 9 / Aidrich
199 \ :5 MeSO;- H- |intermediate|4-fluorc-3- ()] 428 2,61
HCI ) 9 (triflucromethyl)
TF aniline / Avocado
200 @: MeSOx- H- |Intsrmediate|2-fucroaniline / 0} 360 | 2.04
HCl TH 9 Aldrich
201 L, MeSO> | H- |Intermediate(2,4-diflucroaniline| (1) 378 | 222
HC! ﬁp 9 / Aldrich
202 Ly MeSOzx | H- |ntermediate|2-chioro-4- o 304 | 243
HCl F/CCG ] fluoroaniline /
Aldrich
203 @L MeSOx H- |Intermediate|3-aminopyridine / | {IV) 343 | 1.80
HCI [N\ A TH g Aldrich
204 o MeSOz- H- lintsrmediate [4-aminobenzoic t)) 386 2
HCL " 9 acid / Aldrich
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hydrobrom de/ J. Heterocyclic Chem, 1980, .17(6).
1333-5. 0 245 IPrS2- H Internediate 3-am no- (I)

412 2.33 HC | 30 acetophenonel Aldrich 246 11-1

| PrSO2- H Internediate 1-methyl-1H (1) 424 2.22 HC
30 indazol -6-amine ~" hydrochloride/ Synth. Comm, ‘
1996, 26(13), 2443-2447. 247 I1PrSO H |Internedi ate
4-fluoro-3- (1) 418 2.38 HCl F 61 30 net hoxyaniline/
Apol 1 o-Chem 248 i PrSO H. Internedi ate

ﬁe ﬁ%ﬁ{ﬂ:“m&%ﬁ B gaw“f"r MR\l §90apdte | 240
|

TFA Prso2t H Intefmedfate 3-[EFIBYURI )i ne/ (])
444 2]84 HCI{ 30 Aldrilch [IH 250 [MyshepSoR- |H-
Lt er n¥sdi ate B- (1) 395 2140 HCA| 30 ampobenzoniftrilg
208\H] HZCT rich 25Meb®¥ SR - HinteArialis| imstiniise any | ass | 177
TrR-|Fet Ryl anilime (1) 384 2441 benzimidazol-6-

amine/

NH _ Heterocycles.
1991, 32(5),
1003-12.
207 | | MeSO;- H- ({Intermediate |6-{methyioxy)- {m 429 2.36

TFA o‘cn, 9 1,3-benzothiazol-
L 4~-amine
\ J. Am. Chem.

Soc, 1939, 61(8),

2013-2017.
208 |y MeSO;- H- |intermediate|3-fiuoro-5-(3- iy 437 | 2.34
TFA F 9 pyridinyl)aniline
J. Mad. Chem.
B 2000, 43(6),
= 1123-1134.
209 L MeS0z H- |Intermediate {5-fluoro-2- o 390 | 23
TFA F‘g 9 methoxyaniline /
L. Wychem
210 J‘ y MeSOz- H- |Intermediate|1-methyl1H- oy | 397 | 1.8
TFA 9 1,23
H,c-..,\‘g banzotriazol-5-
=N amine/ US
2003080453 A1
211 ' MeSOz- H- {intermediate|3,5-difluoroaniline (i 378 2.51
TFA N\Q/ - o 1 Aldrich
F
212 |} MeSOx H- |Intermediate 3-fluoro-4- any | ara | 243
TFA \Q\wﬂ 8 methylaniline /
Aldrich

213 H,L MeSO2- H- [Intermadiate|4-aminoc-2- (1) 376 201

TFA g fluorophenol /
on Apollo

120




HCl &7H 30 hydrochl ori de/
I nt ermedi ate 3-am nopyri di nel
Al drich 125 253 I PrSO2 H
(1) 427 2.20 HA 30 thlazole I

TCl -

L

ancaster

US 252 i PrSO2- H-
(1) 371 1.92 HC NH 30
| nt er medi at e 6- an nobenzo

254 H.

I nt ernedi ate 3-iodoanillne/ (1) 560 3.06 HC 31

Al drich 255 HN H

I nternedi ate 3-am no-

(1) 476 2.68

HC | 31 acetophenone / Aldrich 0 CH, 256 HN H
Intermsdl ate 1- msthyI-IH- (I) 488 2. 17 HCI I P 31
nZl m OQZOI = OMII II(:" H I:EFEI Ubgl;&bl i J.i 2 27
. N Inesedizte, Ei"éw@‘ﬂz?adihydréﬁ 73
HCl pj ~~ 31° benzof|tarkihaletarsing/|ne |
J. Hetegrocyclic Clgma, 198¢, 117(6),
F—ntenrediate—3—fl-voreantmelr—()-—452
MeSCs- H- |intermediate |6-aminoindola / (i) 381 225
g Lancaster
MeSO:- | H- [Intermediate|methyl 4-amino- | (i) | 430 | 2.6
2] 2-mathoxy
e benzoate /
Avocado
217 |~ ° MeSOz | M- [intermediate|1,3-benzodioxol | () | 388 | 2.06
HCl ;O 9 4-.amine
‘@ J. Med. Chem.
" 1979, 22(11),
1364-7.
218 /CK PhSO;- H- |intermediate|3- 1)} 429 | 280
HCI 4 Y 8 aminobenzonitrile
{ Aldrich
219 <°:©\ PhSOz | H- |Intermediate|1,3-berzodioxal- |  {il) 448 | 283
o} NH 8 S-amine / Aldrich
I
220 L PhSOz | H- |Intermediate|3-amino-N,N- m | 511 | 204
8 dimethylbenzene
o=g=0 sulfonamide/ WO
no o, 9737646 A1
221 ;Em PhSO2- H- [Intermediate|3-aminobenzena (n 483 2.8
8 sulfonamide /
o=g=o Fluka
NH,
222 L. PhSO-~ | H- |Intermediate|d-amino-n- an | 497 | 25
=Y ,@l 8 methylbenzene-
“aa‘o suifonamide /
Zelinsky BB
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~)...NH HO 31 Aldrich 259 HN H Internedi ate
4-fluoro-3- (1) 482 2.78 HC 31 nethoxyantline/ r
Apol | o-Chem o~ CH3 260 HN H Internedi ate

6- am nobenzo (1) 491 2.61 Il HC | 31 thlazole / o
Lancaster s 126 261 HN H internediate 1-nmethyl-11-1-"
() 488 2.62 HClI | ~p 31 indazol-6-am ne
hydrochloride/ H C Synth. Comm, ' 1996, 26(13),

2443-2447. 262 NH H Internediate 3- (I) 459 2.86

r

—HCI a 3T am nobenzom e AraT T 263 HN
23 Dower nedi at 6;1;- CAPSE ognlh if'fieredalyS-nebvionin s | ol 41991 | 292
TR H H I ntgrned ate 3{hEtempthigrat|i ne (1) 448
2. hydrochl dri d¢/ TCI - [4J8iR65 NH|Me-
I n 3- net hoxyani ki ne/ (b xm4ch8n.3. 94
Sac., 1939,
61(8), 2013-
2017.
224 || PhSOz | H- |intermediate|3-fluoro-6-(3- oy | 499 | 280
TFA F 8 pyridinyl)aniline /
J. Med. Chem.,
B 2000, 43(6),
= 1123-1134.
225 HI‘!I PhSO;z- H- |Intermediate|Intermediate 59 oy | 444 | 321
TFA 8
N —idh
226 'LH PhSOg- H- |Intermediate|3,5-difluoroaniline () 440 3,12
TFA F\Q/ 8 / Aldrich
L
227 | | PhSOz- H [Intermediate [4-amino-2- () | 438 | 256
TFA 8 fluorophenol /
OH Apollo
A
228 HrL PhSOz- H- |intermediate|3,4-difluoroaniline| (Il 440 | 3.03
TFA @\ 8 / Aldrich
,
:
220 1} PhSOr | H- |Intermediate)methyi d-amino- | () | 402 | 2.89
TFA o 8 2-meathoxy
b benzoate /
ke Avocado
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$p 32 Aldrich 266 HN Me-
(I1r1) 490 2.45 TFA 32 benzof ur an-4-
J. Heterocyclic

hydr obr om de/

1333-5. 267 Me-

I nternedi ate 2, 3-di hydro- 1-

| nt er medi at e 3-amni no-

Chem ,

oani ne
1980,
(1) 490 2. 41 )

7(6).

TFA 32 acet ophenone/ 0 o Aldrich X, C 288 Me-
1H (111) 502 2.36 TFAy 32

I nternmedi ate 1-nethyl -

i ndazol - 6-am ne hydrochloride! 1%' X--N, Synth.

Comm , 1996, 26(13), 127 2443-2447. 269 HN Me-

I~ I_EFHI:‘OI atre 2,3 llyd?T | 566236 TFA F‘\}
2303 R od| OXI n- Mz |ride- I“erﬁ‘e;iﬂﬁﬁ' chloridg /M\/| $® 1 222
HehT0 70 HN Me- (I nt ¢¥8nedi at@niepkendxdr dani | i e/

Qi 482 2 712 TFA Y (32 Al drich |éhaBdKed Mg-

I rLt er rhgh ate |3- (I11) {473{2.62 hbdganics Lta.

CH
231 L, PhSOz | Me- [Intermediate 3- @M | 482 | 279
HCl | ¢ ] 16 aminothlophene-
ng" 2-carboxyiic acid
o oH, methyl ester /
Avocado
23z || PhSO | Me- |Intermediate 5-amino-2- (M | 464 | 2.1
Hel \Q\ o 16 methoxyphenol /
° Aldrich
OH
233 r|dH PhSOz~ | Me- [Intermediate |S-aminotetralin / ) 472 | 264
HCI % 16 Aldrich
234 N PhSOz~ | Me- |Intermediate|ethyl 3- 0 480 | 288
HCl 16 aminobenzoate /
Aldrich
j |#]
HG
235 r!lH PhSOzr | Me- |Intermediate [5-amino-2- ) 448 | 231
HCl 16 methylphenol/
HaG/Q/ TCl Amerlca
OH
236 by PhSOz | Me- |Intermediate|1,1-dimethylstayl | (1) 547 | 2.64
HCI 16 [{3-aminophenyl)
methyllcarbamate
i / J. Med. Chem.,
o 2003, 46(9),
HG—CH,
{; 1661-1660.
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TFA 1 \ 0 32 am nobenzonitrlile Aldrich N 272 HN Me-

I nt ermedi ate 6-am nobenzo (I11) 505 2.36 |: ~\ TFA 32
thl azol el g%$~ Lancaster e o 273 NH\ Me-
Internediate 3-fluoroaniline/ (Il1l) 466 2.6 TFA\ YJ
32 Aldrich YF 274 H ~NHo \ H Internediate 2-(3-"
(1) 494 2.15 HC [/ 31 am nophenoxy) jO o s~ ethano
hydrochloride/ J. Am Chem Soc., 1937, 59; 1716
128 275 HN\ H Internedi ate 3am nophenol/ (1) 450

Al .l L0

2374,le HE! il"Slf-\lunL,hu M- o—HHNT—THF
| nt er nedi_awe {et BYFO:3- |(My |ogedatadamiggdf o 1310 | 475 | 227
HCarmi nob at ¢l 18 methylbenzamide
/ Butipark
Ho AH
238 rl‘H PhSOz~ Me- |Intermediate|3-aminobenzy! 0] 448 | 213
Hel %j/ 16 alcohol / Aldrich
HO
239 |, PhSOr | Me- [Intermediate|3-aminobenzoyl | () | 475 | 2.55
TFA 16 mathylamide /
Buttpark
HN [s)
&,
240 | PhSOz | Me- [Intermediate|3-aminophenol / (1 434 | 264
TFA Q”"' 16 Aldrich
CH
241 IL ) PhSOz | Me- |Intermediate|5-amino-1- (i 436 | 275
TFA (Y 18 ethylpyrazole/
\N,_N7 Aldrich
H,C
242 :'m PhSOzr | Me- [Intermediate)3-cyano-4- ony 481 | 3.04
TFA 16 flucroaniline
F hydrechloride /
” Combiblocks
N
243 L PhSOr | Me- (Intermediate |1-acetyl-6- @y | so1 | 250
TFA 16 aminoindoline /
Sigma
N,
)
o)
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0 a s~ Aldrich a+,
5-am no- 2-

NOHo $\ TA Anerica

4-amino-N- (1) 491 2.16 HC
0 Buttpark

CH,

279 ~

H-

C, 277 NH pN H
(1) 464 2.27 HC \
278 gH, HN H

| nt er nedi at e

, 0 31 net hyl phenol |
| nt er nedi at e
o 31 net h>4benzam de

| nt er medi at e 3- ani nobenzyi -

HI\IC

(1) 464 2.07 HC NH O 31 al ooholf Aldrich Ho H3 ~ 280

HJ H Internmediate nethyl 3- (I11) 498 2.95 TFA |l ro
31 am not hi ophene ao 2-car boxyl atel ~0 Avocado H3C
BT TIEU at g H-4 2. 37T | TEK
244 ¢ ot 6RFphdn Inamesefal2; d"t’#‘i@z THA NHR | 236
HCY 1 3-ani no-/{V- (F11) 4g¢penzpfumn4- / | -j\|p|31
me Ig_pzam’ de | Buttipark HN O [amine
[ hydrobromide/
J. Hetarocycllc
Chem., 1880,
17(6), 1333-5.
245 ° iPrSOz- H- {Intermediais|3-amino- (] 412 2.33
HCI 30 acstophenone/
] Aldrich
246 | - ~ iPrSOz- H- |intermediate|1-methyl-1H- H 424 | 222
HCI % 30 indazol-6-amine
1" hydrochloride/
Synth. Comm.,
1966, 26(13),
2443-2447,
247 - iPrSOz H- |Intermediate|4-fluoro-3- )] 418 | 238
HCH Fé\ 30 methoxyanliine/
W Apollo-Chem
248 ’j} iPrSOz H- !Intermediate |2,3-dihydro-1,4- ) 428 | 230
HCI é( 30 benzodioxin-5-
NH amine
| hydrochloride /
WO 8703087 A1
249 {PrSOz H- |intermediate |3-chloroaniline/ ] 404 2.64
HCI 30 Aldrich
NH
|
250 | IPSOz | H- |Intermediate|3- M | 3e5 | 240
HCI 30 aminobenzonitrile
" / Aldrich
|
o1 | " IPrSO- | H- [intermediate|3-methylaniline M | 384 | 241
HCI 30 hydrochloride/
T“ TCl-US
262 | A" | iPrSO- | H- |Intermediats|3-aminopyrdine/ | () | 371 | 1.02
HOl | ?H 30 Aldrich
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CH, 129 283 H
2.96 TFA 31 tetrahydro napthal ene |

I nternmedi ate 1-amn no-5, 6, 7, 8-
Aldrich 284 NN

(111) 488

\ H Internediate 4-am no-2- (111) 480 2.34 31
-met hoxyphenol I  TFA I 1CIA? /[ off d WO 2003049702
CHa A2 ' 285 ~ H - Me- Interrredlate23d|hydr0I-

(111) 474 2.53 TFA HN\ ip 34 benzofuran-4 / amne o

hydrobrom de/ J. Heterocyclic Chem, 1980, 17(6),
1333 5. 288 11;61 -1-Z Me- Internediate 3-amno- (111)
49—FFA ‘\ N H A —acet wmenum:'l A-oroh 2
7 Me- |I|nt E¥Sfedi qt'd fnismeediptple-eminebense; 1y 48s 2.4 | 220
= i ndazqi - 6- ami ng , SPPAydr oclit®eiPie/ I o Synth.
D ' 1998, 26(13), 2#43. 244%ance®88 NH| Me-
| ht er medi at e 2, 3-dl hydro-[l.4- (I1k1) 490 2.43
264 I H- |intermediate|3-adoaniline/ m | s60 | 3.08
HCI \C%,p 31 Aldrich
T" S
265 |} o H- [Intermeciate |3-amino- M | 476 | 268
HCl \©\ Py 31 acetophenone /
A Aldrich
0% oh,
2% | | I H- [Intermediate|1-methyl-1H- | 488 | 247
Hel Q O\s,,o 31 benzimidazol-6~
g amine/
/Nj Heteracyeles,
H,C 1801, 32(5),
1003-12.
257 HL t@ H- |intermediate 2,3-dihydro-1- ) 476 2.78
HCl 31 benzofuran-4-
p g amine
0 hydrobromide/
J. Heterocycilic
Chem., 1980,
17(6), 1333-5.
258 ?EH ?‘ H- {Iintermediate|3-fivercaniline/ )] 452 2.89
HCl » 31 Aldrich
Q/ of/s\
250 || N H- |intermediats [4-fluoro-3- M | 482 | 278
Hel \Q\ Ty 31 methoxyantline)
I F A Apollo-Chem
“on,
260 |\ X:O H- |Intermediate 6-aminobenzo M 401 | 281
HCI K 31 thiazole /
\ \,/‘ o Lancaster
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TFA 34 benzodi oxin-5 amne o hydrochloride / WO
9703067 Al 289 Me- Internediate 3-chloroaniiine/ (I11)
466 2.82 TFA HN I 0 34 Aldrich O 130 290 NH Me-
Internediate 3-fluoroaniline/ (111) 450 2.70 TFA -
34 Aldrichy ~i o F 291 HN Me-
457 2.71 TFA 34 am nobenZOnitrile # / Aldrich 0O N

.P
| nt er nedi at e '3-' (111}

292 ~H Me- Internedi ate 3-methoxyaniline/ (111) 462
2.51 TFA1l 0 34 Aldrich 0 H, C-0 293 H3C, McSO2- Me-
Ternedrate |3 ThoxXy@amn e/ 220 3
(e ok NH  29%qC. Kn’écﬂ'““"ws"‘é“i FrabRuG e © | des | 202
-3- (1) 23 Ml F |{indgzo-framiAd My ani | | |ne/
of 1 p- Chem 29 ‘H C. || McSO2-hyedorident ¢r nedi gt e
met béy-sani | iine/ xy (1) 402 2. 09 |synth. Comm.,
1998, 26(13),
2443-2447.
: H- |Intermediate|3- {0 459 | 2.86
£©?f,° 31 aminobenzonitrile
~ ! Aldrich
T H- lIntermediate |3-chloroaniline/ ()] 468 3,02
\O?ﬁ 31 Aldrich
Y/
H- |Intermediata(3-methylaniline [{)] 448 2.78
4{ 31 hydrochloride/
4 TCl- US
EH’ Me- (Intermadiate)3-methoxyanilineg/ am 478 3.04
m,,o 32 Aldrich '
drf\
i”‘ Me- [Intermediate|2,3-dihydro-1- () 480 245
\©\1P 32 benzofuran-4-
0’)s ~ amine
hydrobromide/
J. Heterocyclic
Chem., 1980,
17(8). 1333-5,
I Me- |Intermediate|3-amino- ay | 400 | 241
[ ;] 32 acetophenone/
o”sdi Aldrich
r" Me- |Intermediate |1-methyl-1H- (m 502 | 238
\Q}tz 3z indazol-8-amine
hydrochloride/
Synth, Comm.,
1996, 26(13),
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Aldrich HO |
4-fl uoro- 3-

Apol | o- Chem 297 nH PhSO2- Me-
(1) 460 2. 82 HCI

298 NH PhS2-

NH H 296

Me-

2.24 HC 16 benzi m dazol -

CH3 1991, 32(5),

1003-12.

'cH MS02- MO
(I') 420 2.12 HC F 50 nethoxyaniline/
I nt er nedi at e 3- am no-
16 acet ophenone/

I nternmediate 1-nmethyl-1H (1) 472"
Het er ocycl es,

6 ty,

am ne/

I nt er redi at e

NH

Aldrich 0 CH, 131

299 NH PhSQ2- Me-

Internediate 2, 3-di hydro - (1) 460 2.90 HC 16
benzof ur an- 4 gm ne  nyd TOm O J. _FeterocycticT
Chlem, 1980, [117(6), Lsggfs. 300 ﬂFﬁﬁﬁscz- Me-
I nt er medi ate $-f1 uoroahi | ijne/ (1) 436 3.07 | HCl _|16
Alldrich F 301 NH PhSQR- Me- Intefrnedi ate
2,[3-di hydro-1}4- (I111)[476 2.77 |[TFA 16 bengzodi ox| n-5
269 rL N Me- |intermediate)2,3-dinhydro-1,4- @y | s06 | 2.36
\Q 32 benzodioxin-5-
amine
hydrochioride /
WO 9703067 At
Me- |Intermediate 3-chloroaniline/ {H3) 482 272
32 Aldrich
Me- |Intermediate 3- {1 473 | 262
32 aminobsnzonitrile
/ Aldrich
Me- |Intermediate |6-aminobenzo (1 505 2.38
32 thiazole/
Lancaster
Me- |Intermediate {3-fiuoroaniline/ o 468 26
32 Aldrich
H- |Intermadiate)2-(3- ® 494 | 215
31 aminophsnoxy)
athano!
hydrochioride/
J. Am, Chem.
Soc., 1937, §9;
1718
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Q am ne

t hl azol e / Lancaster

0 |

/

WD 9703067 Al 302 NH PhSO2- Me-
I nt ermedi ate 8-am nobenzo (1) 475 2.75 HCl 16

1-nethyl-1H (1) 472 2.74 HC
hydrochl ofi de |

2443-2447.

304 Hi

Synth. Conm,
PhSC2- Me-

s 303 NH PhSQ2- Me-

16 i ndazoi - 6-am ne
N-N CH3 1996, 26(13),

3.01 HCl / 16 am nobenzonitrlie
Internedi ate 3-chloroanlline/ (1) 452

I nternedi ate 3-
[/ Aldrich 132

(1)

, N

| nt er medi at e

443
305

| H PhSO2- Me-
2.;? HCI T @®ar ch 61366 HRR S —e
Héim.i i ate :,-%w ani'Ti fiemedietel>-aminopheno3 | HIN 16450 | 215
| dri 1HH, |30 | AMES02131T Me- | [Mddehnedi at ¢
2,B-dihydro-1{ (1) &98[2.38 HC | 33 benzofuran-# YO
anj ne hydrobtom del J. Heterocyglic
"
276 |, I H-  |Intermediate lethy 3- M | s06 | 251
HCI @\ P 31 aminchenzoats/!
8
o 0/,\ Aldrich
e,
w,
217 Lol M- [Intermediste|5-amino-2- M | 464 | 227
HCI ) » 31 methylphenol/
c g P TCI Americe
,
28 || I H- intermediate|4-amino-N- M | 41 | 218
HC) \Qﬁ’ Q”o 31 methylbenzemide
W 6/,5\ { Buttpark
cHl
i79 pll y H- |intermadiate{3-aminobenzyl- 0] 484 | 207
al @/ p 31 alcohol Aldrich
HO
280 e i
20 HI\IJ | H-  (Intermediate |methyl 3- My | 408 [ 295
\ N \©\ P a1 aminothiophene-
) s o/,s\ 2-carboxylate/
5 Avocado
rd
HC
:IE:1 o s M- |intermediate|5-amino-2- o | a0 | 237
A o \©\ Py 31 methoxyphenol/
o ~ Aldrich
OH
12:;2 , o H- |Intermediate |3-amino-A- my | 491 | 243
FA \sz 3 methylbenzamide
/ Buttpark
H?I{ o}
CH,
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Chem, 1980, 17(6), 1333-5. 308 McSO2- Me-

I nternmedi ate 3-am nopyrldine / (111) 357 1.95 TFA HN3
33 Aldrich 309 McSbr Me- Internediate 1-nethyl-1 H

(1) 410 2.28 HC HN 33 I ndazol -8-am ne hydrochlorlde/

/ Synth. Comm, ,,NNH,6C 1996, 26(13), 2443:2447 " ""
310 HN McS02- Me- Internediate 3-chloroanillne/ (1)

390 2.68 HCI 33 Aldrich 311 NH McS02- Me- Internediate
3- fluoroanlllne/ (1) 374 2.49 HC 33 Aldrich F 312

o TE L e [ 2
HBT1) 41gﬁr!ym HJ HN I} 33
H -~ Het er pejhelersd,  H3C 19P1,
N VBSOr  Me- jAldidher nedi at e
0240 —HG—33—-Adt+ch—CH
H- }jintermediate!4-amino-2- () 480 2.34
31 methoxyphenol/
WO 2003048702
A2
285 Hr!l "‘°\©\ P Me- |Intermediate|2,3-dihydro-1- (I 474 | 253
TFA p 7~ 34 benzofuran-4-
amine
3 hydrobromide/
. Heterocyclic
Chem., 1980,
17(8), 1333-5.
286 Ly "'xc\@\ o Me- |Intermediate|3-amino- (1) 474 249
TFA ,/9/’\ 34 acstophenone/
Ei?/ ° Aldrich
0% o,
287 lH Me- |Intermediatei-methyl-1H- an 486 2.41
TFA "'°\©\ P 34 indazol-6-amine
{ o,/s’\ hydrochloride/
N— “on, Synth. Comm.,
1098, 26(13},
2443-2447.
288 JlH Me- |intermedlate |2 3-dlhydro-1,4- (18) 490 2.43
TFA “’r\©\ 34 benzodloxin-5-
@ ,,s/’i amine
o\j ¢ hydrochlorid /
WQ 9703067 A1
288 I Me-~ Hntermediate [3-chloreaniline/ (1) 466 2.82
HN HC
TFA \©\ 5 34 Aldrich
cl
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315 H3 MSOr Ma-

HCI ~ 33 pyrazol

sii

Al drich

- Internedi ate 5-(nethyl oxy) 3-
H ~ Australian J.

ri di nam ne/

(4)."927-32 317 He MSOr Me-

H 316 ~cH MSO
(1) 387 2.08 HC 33
NH 1 Chem, ;98_1,.

I nt er medi at e

Internediate 1-ethyl-1H (1) 374 2.22
- 5-am ne!

]
EE S RYIA

5-nethyl -3- (1) 371 1.90 HO / 33 pyridinamne / NH
Synchem N1 318 (1 MeSQ2- Me- Internedi ate 5-ani no-2-
(I) 399 2.38 HA F 33 fluorobenzanitrile \ iH!
—VHtT X L,I et IT"C 64:7 ||3A12- NVe=—1t-er IIEUI (o1
29 _Imeg hoxbenzle ( 6pMe ptormerigte|3-fuproasiingle | MDr | dF0 | 270
TFH g H3C McS nt ge4redi at|@diehneth [FIH Y (IV)
36 09 HA | N~ byr gzol -5-anmine | \N) Apol]o
ChHeml 134 496/ O McSOR-| Me- Inte}rjedi ate
1,|3- benzodl ox I (1) 4p0 4. 22 | 33 4-amine | Ji
M — N\ M 2002 H 45(10)l 4128 41139
291 lea Me- |Intermediate|3- any | 457 | 271
TFA o 34 aminobenzonitrile
@ RQ\,;”\ / Aidrich
[+
I|
292 ho Me- (Intermediate|3-methoxyaniline/ ({1} 462 2.51
TFA \©\/° 34 Aldrich
' d
H,c’o
H. G
293 MeSOz- Me- [Intermediate |3-methoxyaniline/ {} 386 2.20
HCl é 33 Aldrich
TH
FySn ) -
294 MeSO:- Me- |Intermediate |4-fluoro-3- n 404 | 223
HC) ‘é\ 33 methoxyaniline/
Apolio-Chem
205 | MeSO- |MeO- jintermediate|3-methoxyaniline/| () | 402 | 2.08
HCI E‘:L 50 Aldrich
296 a MeSOz- | MeO-|intermediate 4-fluoro-3- (] 420 | 212
HCl Fé\ 50 methoxyaniline/
NH Apollg-Chem
l
207 L PhSO» | Me- |Intermediate |3-amino- o 460 | 282
HCI 16 acetophenone/
Aldrich
a CH,
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497 Hy McS02- Me- Internedi ate 4-fluoro-3- (1) 388
2.35 HCO I \ F 33 nethylaniline / N/ Fluoro Chem H
498 CI Me802- Me- Internediate 3-chloro-4- (1V) 408
2.59 HCA F [/ 33 fluoroaniline! Aldrich NH 499 MSO2-
Me- Interrediate 5,6,7,8- (1) 410 2.57 HCl 33' 7
tetrahydro-1 naphthalenamne N ! Fluke H 500 F
McSO2- Me- Internmediate 2,3-difluoroaniiine (1V) 392
2.52 HA / I F 33 !'Aldrich \ iH 501 MSO2- Me-

nter [ “CLQro-p5, (4 j
2Q¢I Uoraanibi o I C%Sg?ioc h“*élﬂé*"}equ '-'"gtl('/’éﬂmlunt erﬁ@di attEE | 224
hillne (1) 39% 2. 60 [berimidpzol8-33 / Al df i ch
- McSQO2- Me- |l nt er nejdnipg/ e
. 7ol - (1) p132.13 erbtheids, S [33 6- afii ne!
Miaybri‘dge 135 504 McSOR2- (Me- | ntlegoqesbispt €
3,{4-difluoroapiline (1) 392 2.43 | 4l F/ 1 33/
204V |OT ! CniH\ N1 phsor | Me- [Intermediate|2,3-dlinydro-1- m | 460 | 290
HCI 18 benzofuran-4-
amine
o hydrobromide/
J. Heterocyclic
Chem., 1980,
17(8), 1333-5.
300 'LH PhSQz- Me- lintermediate |3-fluoroaniline/ )] 436 3.07
HCl 16 Aldrich
301 ILH PhSOz | Me- [Intermediate|2,3-dihydro-14- | () | 476 | 277
TFA 16 benzodioxin-5-
Q: amine
OJ hydrochloride /
WO 9703087 At
302 | PhSOz | Me- |Intermediate|6-aminobenzo ) 475 | 275
NH
HCI | = 16 thiazole /
i Lancaster
"\
303 'LH PhSO:- Me- |Intermediate [1-methyl-1H- m 472 | 274
HCI 16 indazol-6-amine
hydrochloride /
'\q__N\ Synth. Comm.,
CH,4 1996, 26(13),
2443-2447.
a4 || PhSOr | Me- {intermediate|3~ () 43 | 301
HCI 16 aminobenzonitrile
/ Aldrich
Y4
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1 505 F F McSCR- Me-
(1) 392 2.33 HA \ |

I nternmedi ate 1-nethyl -2, 3-

di hydro-1H I ndoi - 4-am ne !
I nternedi ate 1-nethyl -|

MSO2-  Me-

HCI N 33 i ndazol -4-am ne / J.
:00 MSO2- Me-

45(3), 740-743 510 /

(V) 411 2.2 HC 33

Med

. Chem,|,

Intermedi ate 2, 4-difluoroaniline
~~ 33 Aldrich 508 SO Me-

NH I ntermediate 71 509 Me

HNC 2002,

| nt er medi at e

. 2,3-dihydro-1- (1) 398 2.15 HCQ 33 benzofuran-7 anine

305 T NH Y‘UH5I7 0T A—51 —tmternediate
: welr 0- 1| H-FIEPy  3p¥e-gintegnedigigis-chiorogalinef, jio y () ghidffe | 321
HGY /NH 512 McS: NE | nt dfdgshli at e 4F ami nof 2, 3-
(1 2. 13} HC 33 di hydro-1Hjl nden 1-one / Dalos
H X N McSOr Me- | ntgrnedi atfe 2-nethyl|4- (1) 377
147 HCl o Mg 33 pyridlngm ne/ lji Asym Chem 136 542
306 [MESOr J"LVE Nt eneBd1 af G A Bl Ohtnmle )| ST 4 2% | 2.3
HC 16 Aldrich
HS
307 |, ,lq MeSO- Me- |Intermediats|2,3-dihydro-1- ()] 398 | 2.38
HCI 33 benzofuran-4-
aming
0 hydrobromide/
J. Heterocyclic
Cham,, 1980,
17(6), 1333-5.
308 | MaSO;- Me- (Intermedlate|3-aminopyridine / i 357 1.95
HN
TFA = IN 33 Aldrich
=
00 | h]l MeSUz | Me- |intermediate|1-methyl-1H- o | 410 | 228
HCl 33 Indazol-6-amine
hydrachloride/
\ / Synth, Comm.,
HSC/ N 1966, 26(13),
2443-2447.
310 HJ‘ MeSQq- Me- [intermediate|3-chloroaniline/ {n 300 2.68
HC \Q 33 Aldrich
Cl
311 ,L . MeSO:; | Me- (Intermediate |3-fluoroaniline/ 0 374 | 249
Hel Q’ 33 Aldrich
F
312 || MeSO- | Me- |Intermediats |3- ) 381 | 2.44
HCl 33 aminobenzonitrile
/ Aldrich
INJ
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HCI

O MOSOr  Me-
NO 33 chromen-5 HNC ylarnlne / J.
623-9 (a) Salt forms: HC =

Chem , ,
Isolatlon

I O 33 benzofuran-4 HN~ amne / US 4521241 587 /

1973,

hydr ochl ori de
Method: 5 (1) Filtered off directly fromthe reaction

m Xt ure.

A

10(4),

TFA = trifl uoroacetate

Het er ocyclic

(b)

I nternmedi ate 3, 4-dl hydro-2H (1) 412 2. 26

(I'l) Mass Directed preparative HPLC Met hod

(1'1'1) Mass Directed preparative HPLC Met hod B.

CChRE0L " Pl Frrmadiaes [+ tW?%nOO Cn ™ 410 | 187
henvl ) (et hy (3ani nol|2e82pidsesv | |sul f onvl ) - 3
rboxamdel | N _CH3 |@@N H3C |[// O || NH2
medi ate 9 (10. 023g) wagHakirsgadsved i n
1-{met Ryl - 2-pyrrolidinone (Im), lnﬂ13m3hloro N
met hyl ani | i né (availa | e fron1ANcR@ggg (O di2nml) jwas
dded. The mxt Tirred
314|aq'|'N grat i on (Jpo \W/g 150 ol kel o ] Q'"%\ﬂir’y'ai c m’ fqr 3% | 24
HC} Lr 10minf  (power {150\ at 158& pyurifijcation by
mass directed HPLC (Nﬁthod A) gavye the titlle conpound
(0, 015%) . 137
315 Ti MeSOr | Me- [Intermediats|1-ethyl-1/- m | 314 | 222
HC N” N\ 33 pyrazoi-5-amine /
/):=:;> Aldrich
HN
|
316 | o " MeSO: | Me- [Intermediate|5-(methyloxy)-3- | () | 287 | 2.8
HCI 33 pyridinamine /
[ Australian J.
Chem., 1981,
34(4). 927-32
317 Hs MeSOz | Me- [Intermediate|5-mathyl-3- W | sm | 190
HCl | =~ i 33 pyridinamine /
N, N Synchem
I
318 i MeSO: | Me- {intermediate|5-amino-2- Mm | 399 | 238
HCl |F 33 fluorobenzonitrile
T” / Matrix Scientific
329 Hj‘ PhSOz- Me- iintermediate [2-methoxybenzyl )] 462 2.26
HCI gj/" 16 amine / Aldrich
“eH,
479 HaCxN__ MeSO,- Me- |intermediate|1-methyl-1H- (V) 360 | 209
HCI \ 33 pyrazol-5-amine /
Ny R
H Apollc Chem
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LCMS Rt 2.58min nmz 390 [ MH] Exanple 112.
4- (ff2- (Met hvl oxv) phenvl | met hvl ) am no) - 6- (ohenvl sul f on

vl )-3- 5 cuinolinecarboxam de N \

HZN |/

/I ~O NH

O H3COlnternediate 8 (0.017g) was taken up In

acetonitrile (1.5ml) to give a slurry. 2-Methoxy

10

benzyl am ne (available from Al drich) (0.021g) and

NN- di | sopropyl et hyl am ne (0. 050nl)

wer e added and the

resultant mxture was heated under reflux for 16h. The
xr ar el TO FOT VEN orar eq T vac
496a d tdsle eS| c aﬁ‘?ﬁ’l fi E’g* WW?&“G%’HEEZB HPL T8 | 222
HCl( Met ho give the ti{Pe comfo‘i!i"r'ﬂ?’(@’%Mg) . Lo ms

RI z 448 [MHL 15 Sini [Goemy2082.epar ed were

t g: Il H\~Rt O RaA Ol|as@eNeizs- N| 20 Ex.

R NH R3802 St arting Am nefreagentdssd sol ati on LCVB LCMVB
o7 pou VBt had N%lggﬁ% orb- m 498 |18 | 235
HCIM ediate 1- N%"

p m ne/ HC Z?PI ch ﬂf’?ylsn SO

| ey tei rahydro- 2H pyr an{Fuerefpemso 1. 78 |9

3tam ne H _hycrochl ori de/

498 . MeSOz- Me- |Intermediate|3-chioro-4- {Iv) 408 259
Hor |F 33 fluoroaniline /
Aldrich
NH
499 MsSOz- Ms- {Intermediats)5,8,7,8- {n 410 | 257
HCI 33 tetrahydro-i-
naphthalenamine
/ Fluka
N
H
500 7 MeSO Me- |Intermediate|2,3-difluoroaniling|  (iV) 392 2.52
Hel @F 33 ! Aldrich
NH
I
501 ! MeSOz- | Me- [Intermediats 3-chioro-2- @ | 408 | 267
HCI F 33 fiuoroaniline /
Aldrich
hl/
502 MeSOz- Me- |Intermediats|3,5-difluoroaniline )] 32 260
HCI a3 / Aldrich
F NH
I
503 N\> MeSO2- | Me- |intermediate|1,3-benzathlazol- | (1) 413 | 213
HCI HN s 33 6-amine /
| ‘ Maybridge
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Angl es de Qul m ca,
Bl oqul m ca,

2-

104 PhSOr

1988,

Sede C. Quinrce
84 148-55. 103 ' PhSOr

Omanica y
I nternedi ate

(1) 434 2.56 H 016H (am nonet hyl ) phenol/ Buttpark

2.85 8 2-am ne hydrochl oride |
I ntermedi ate cycl opropylamne/ (1) 368 2.37 HN 8

I nternedi ate 2, 3-di hydro-1Hi nden-
Al drich 105 PhSOr

(1) 444

Al drich PhSO2- 8 tenuHi |l afe 106 (4-(am nonethyl) (I)
461 2.69 phenyl] dl nmethylam ne hydrochloride/ M
5,:)A] dri ch TO7 NHPISOor [T IIEUTdL§ N—iS-PHgi 5t1—9—52
8 nonet hyl ) pHEERs | | e inerredieB dofenmantina. & 5| N92 | 24
HG i Joacet gt e/ 0 J.|Med?33 Chem [fAdigBg 4Pp14
25 R576yy PhEOr | nt er pedifat e 2any nocycl ohakanol t| (1)
426 2. 49 1108 aCH 8 TCl-US§ OH 139
505 MaSOz- Me- |intermediate|2,4-difluoroanitine (1) 392 233
HC ” - 33 / Aldrich
e
508 » MeSO- | Me- [Intermediate)1-methyi-2,3- v | 411 | 22
Hal @ 33 dihydro-1H-Indol-
4-amine /
~NH Intermediate 7t
509 thB MeSOr | Me- |Intermediate|1-methyl-14- O | 410 | 229
HCI /\N 33 indazoi-4-amine /
J. Mad. Chem.,
HN._ 2002, 45(3),
740-743
510 MeSO;- Me- |intermediats|2,3-dihydro-1- ()] 398 | 2.15
HCI o 33 benzofuran-7-
/NH amine/
WO08517401 A1
511 MeSO,- Me- |Intermediate}2,3-dihydro-1H- )] 308 246
HCi 33 Inden-4-amine /
Aldrich
_NH
512 MeSOz- Me- |Infermediate}4-amino-2,3- (V) 410 213
HCI 33 dihydro-1H-Inden-
1-one / Davos
HN.__
520 | =N MeSO»- Me- |Intermadiate|2-methyl-4- {1 a7 1.7
HCl |« L Me 33 pyridinamine/
ﬁ Asym Chem
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109 JH PhSOr Internediate [(1-methyl-1H (1) 422 2.28

8 pyrazoi-4-yl) methyl]Jamne/ Ar,I, NN

Zel i nsky-BB; Me CA 400877-05-8 110 NH Ph302-

I nternedi ate (2-pyddl nylmethyl) (1) 419 2.35 8 am ne

hydrochl oride/ N Aldrich 111 'NH PhSO2- | nter'nmedi dte’
1,2,3,4-tetrahydro-1- (1) 458 2.92 C6 8

napht hal enam ne hydrochloride/ Al drich 113 NH PhSC2-

I nternedi at e (cydohexyl methyl) (1) 424 2.87 6 8 am ne

| 114 SUZ4 |
5“‘;[ t Ryl ox Eﬂ%g% ("'TT'E“IPH%"‘“Q“' éd‘“é’*"ff’éthw)(am he98 | 216
y ridel Aldri ch Ve  115[bempfmensey

I nt gyedi ate (phenyl meghyl|) am ne finpe 488 2. 57 8
hydrthI oride{ Aldrich|{ 116 PhSOr|smpear medi ate

PN A | 43102 En O i Ay ~colal
LA vy Iy 7 AL ) ALAVAS R L Crl Q' I PLn

hSCHeSORt of Nedinemedteiaahyeai (| () 3patz | 226
B propanai ng3avt | uor caoehat el

viamine [/ J,
Hefarocyclic
Chem., 1973,
10(4), 623-0

(a) Salt forms: HCI = hydrochloride
TFA = trifluoroacetate
(b) Isolation Method:
5 (1) Filtered off directly from the reaction mixture.
(Il) Mass Directed preparative HPLC Method A.
(1) Mass Directed preparative HPLC Method B.
(V) Mass Directed preparative HPLC Method C,

10
Example 14. 4-[{(3-Chloroph methyllamino]-6-(methyisulfonyl)-3-
quinolinecarboxamide

s
Hac\s//
/Y ~ NH,
=
N

15 Intermediate 9 (0.023g) was dissolved in 1-methyl-2-pyrrolidinone (1ml), and 3-chloro-N-
methylaniline (avallable 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 title
compound (0.015g).
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Al drich 118 NH PhSOr Internedi ate

[2-(3-pyridlinyl)ethyl] (11) 433 2.08 8 am ne

/ Lancaster 119 PhSOr |nternediate

(2-(4-pyddinyl)ethyl] (Il) 433 2.01 8amne/ o
Maybri dge 140 120 1 PhSOr Internediate o
2- phenyl ethanam ne/ (11) 432 2.6B B Aldrich I 121 HN
PhS2- Internmediate (3-pyridinylmethyl) (11) 419 2.12

8 amino | Aldrich N, 122 NH PhSQ2- Internediate

me 8 bl e(not hyl ox henyl ~
Lém)s sizgarxﬁll?‘rquggr%z[m Q hydrocgl ori ée/ y?\/g l\/teyA? drich

n

123 O PhSOr Internediate tetrahydro-2Hpyran- (I11) 412
2.20 8 3-amine 13H hydrochl or| de/  Anales de Qui m ca,

Intermediate 8 (0.017g) was taken up in acetonlirile (1.5ml) to give a slurry. 2-Methoxy
10 benzylamine (available from Aldrich) (0.021g) and N,N-dilsopropylethylamine (0.050ml)
were added and the resuitant mixture was heated under reflux for 16h. The mixture was
cooled, the solvent evaporated in vacuo and the residue purified by mass directed HPLC
{Msthod A) fo give the fitle compound (0.014g).
LC/MS R; 2.73min m/z 448 [MH"}
15

Similarly prepared were the following:

R1
ﬁ N O
S .
R\ X NH,
(o]
~
N
20
Ex, R'NH RSO Starting Amine reagent/ {solation | LCMS | LCMS
No Matarial Source Method | MH* R
a {b) (min}
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Chime, 1984, 8(7), 459-67. 125 Me, PhSO
Internmediate {[3-chloro-4- (1) 482 2.56 (c) C | 8
(met hyl oxy) phenyl | HClI net hyanminel NH Apin Chemicals
126 Internedi ate cycl ohexylam nel (11) 402 2.49 0 7

At'drich 'NH 127 Me\ /Me o Intermediate 2-nethyl - R

(rr)y 376 2. 34 HN 7 propanamine/ | ¢ Aldrich (a) Salt
forms: HC hydrochl oride (b) Isolation Method: 141
(1) Flltered off directly fromthe reactlon m xt ure;

it f hat conmpounds jsolated by | et
¥r e Me§Bmrt 1 BFPESanDl es 101 anf 1@5 \Aslﬁéﬂhzw
(@r g be hydr @&hl ori dprhersimethenaming/| ) Nass

HEN rected priepafati ve HPLC Met hpdlddgh. 5 (c) No
NN-[di i sopropyl et hyl am pe was uged I n the pfeparalion

T iEXanpl es 10 d 12% F ' r e de 454 [a
1% m | a:m ner ?%B’Examafnsmlllz: %Ii Il Eﬁleﬁ? O(ﬂaR_?,-d-s{] e
NI -|12 po 10 Ex|°R RZN %@’g It"- Btartihg
Anilne Reagenit/|Isolati¢n LOVE | o Materia
Souir ce Method \H Rt Anales de Quimica,
Serle C: Quimica
Organica y
Bioquimica, 1988,
84(2), 148-55.
103 l, | Phsox Intermediate | 2- ) 434 | 256
HO \5 8 (aminomethylyphenol/
Buttpark
104 PhS0s- Intermadiate | 2,3-dthydro-1H-inden- {1 444 2.85
@D‘P\ 8 2-amine
hydrochloride 7
Aldrich
105 FhSOo- Intermediate | cydopropylamine/ " 368 237
H,L\v 8 Aldrich
106 N PhSO;- intermediate | 14 taminomathy) ) 461 | 269
phenyl
dimethylamine
hydrochloride/
Me™ e Aldrich
107 'LH PhSO2- Intermediate | N-[3- [0) 511 2.52
8 (aminomethyl)phenyl]
methanesulfonamide
0O. Me
p:s triflugroacetate/
° pl J. Med. Chem., 1089,
42(14), 2504-2526.
| PhSO2- intermediate | 2-aminocyclohexanol/ ()] 426 249

108 CENH 8 TCIUS
OH
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d (b) mn 319 PhSO2- H Internediate 8

N, 3-dl nethylaniline (Il) 432 2.97 'CH fAcros & 320
PhSOr H Internmediate 8 3-chloro-N (I1) 452 3.00
methyl anlline /  Maybridge 321 HN PhSOr H

I ntermediate 8 3-am noquinuclidine (I1i) 437 '1.98 “TFA
di hydrochl odde / Aldrich 330 HJ PhSO: Me-
Intermediate (3-pyrldinylmethyl) (111) 433 2.08 TFA
16 amine / Aldrich N 142 331\ H- Intermadlate

mmomethyt) offT

Bﬁe hol / i par If&‘%ogZ 'F?""‘Id'ﬁ‘fe r“r‘rﬂﬁh@f‘e 0] a2 | 22
(3- pyri di nyl metihyl ) (I I 18 449 Z.rH89-4TFA | IP 31 dm ne
Al dfic N 6333 H \ H I nt er riedhdine/
12- ( 4- pyddi nyl )fethyQ (Il 1) 463 |kaByseTFA ~i| 1 / 31
am p&g” | " ~1 d|Maybri dgre 334 H3 G bedorrMeeSOxX - -
ternmedi at ¢ Z- -2 336 4 HCI C X NH
gg br opana ‘F*he ?Eé ')éri ch %mjxéﬁﬁ?%wéagm’myn HQI HZ_E’ oo | 23
hydf ochl ophkde |[TFA = tr|i% | uor ogdEBP¥Y) || sol atji on
Met hod: S (J) Hiltered jof f dirgeidly fromthe reagtion
A8 —H—-st-houghtt ha-t_co,tcpau.nds_i_salﬁfpd
11 NH PhSO;z- Intermediate | 1,2,3,4-tetrahydro-1- 0] 458 | 292
@ 8 naphthalenamine '
hydrochloride/
Aldrich
113 L, | Phso- Intermediate | (cyclohexyimsthyl) 0} 424 | 287
é’ 8 amine / Aldrich
114 I PhSOz Intermediate | {{d-{methyloxyphenyl] | ) 448 | 269
8 methyllamine
hydrochloride!
Aldrich
Me~°
115 h PhSOz- intermediate | (phenyimethyl)amine )] 418 | 267
8 hydrochloride/
b Aldrich
118 PhSO;- Intermadlate | ¢yclohexylamine {n 410 2.50
O\m 8 hydrochloride/
l Acros
17 | Mo Me PhSO Intermediate | 2-methyl-1- an 384 | 243
2
HNj/ 8 propanamine
trifluoroacetate/
Aldrich
118 l, | Pnsor intermediate | [2-(3-pyridinyl)ethy]] ) 433 | 2,08
8 amine / Lancaster
o’
119 L, [ PhSOr Intemmediats | [2-(4-pyridinylethy] o 433 | 2.0

Ufw 8 amine / Maybridge
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by this nmethod are free bases.
the reaction procedure .
m xt ure;

t he

reacti on

it

Filtered off directly from
i s thought that conpounds

i solated by this nmethod are hydrochloride salts.

Mass ‘Di'rected HPLC Met hod A;
conpounds isolated by this

It I's thought

t hat

(rr)

10 net hod are free bases

(1*) No base is used In

unless the R or R3 groups contain basic noieties, In
which case formate salts may be formed. (I111) Mass
Drrected—HPEE-yethod—B 7t tTho 8}’5 rTatcopoygmas 208
1ol ated by mwhi|§"%et hod"gra=t (2PERSIYEESt 4t eSalit 2 | 2°
(1V}] Mas regted HPL E1\/tet hod @dicht | s t hqught that
conpoun i sol at ed by t nmet hod are
-hyd ecJ.“..Le%Hﬂ‘e a5 Exarr“! e—133~
&1 1( 1. 1- Dikmret hy IPE&ORY | )t i edlﬂte{mm(dmehvﬁ 04V) fihenv#eam 212
i no) - 3- gullnol ifnecar boxlaam de ChHimine/@iddh NH [CH3 SiNHZ
CH3{CH3 N5 Intermediate 14 (Q.050g), potassium
tert - but oXkefe (0. 015g) Jand tert-butyl mercagtan
9. D135nt) wer g, ed 7 @J sol uti on of, 78 | 268
[ zyI i qi neaceton crapal {[gi tth%hg (O{]OO"g)
, 1{pheny! ené) bi s( di] BREAYPEREYBAI ne)
in to!uene (2nml), and]"HEMPxture was heat ed
0 3.5h and le t to céd)!d!oﬁﬁwe sol yent wds
evapWtt ated”®in 10 vacuo to_l eav Agridhr own_solii d
£28. P729) , whi chpygas PUr i ifudnfsdiad)] 1ehisis-2Rhc tieda m2 | 220
Pr epar at v HPLC ( Met hiod A) tcagrlmyethetltle
conpound 89). LO Rt 2.23 z 382 [MH .
Simlarly prepared from I nterng ‘fd'gfh@”ﬂ werle the
fol|owing: 15|CH3,0 NH O Anafes de Quimics,
Serle C: Quimica
Organica y
Bioquimics, 1988,
84{2), 148-55.
124 o PhSOx- intenmediate | 4-amino b 424 | 215
U 8 cycliohexanone/
TH Nouveau Journal de
Chimie, 1984, B(T),
459-67.
25 | M PhSO;z- Intermediate | {f3-chloro-4- 0 482 | 256
© @ B {methyloxy)phenyl]
HC methyhamine/
?H Apin Chemicals
126 O\ o | Intermedlate | cyclohexylamine/ ()] 402 2489
O\ |7 Aldrich
NH
!
127 MSTM‘* (1L |Imemediate | 2-methyit- () are | 234
HN ov'b\ 7 propanamine/
! Aldrich
(a) Salt forms: HCI = hydrochloride

() Isolation Method.:
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5

10

R3~SI \ NHZ N Ex. RS- Thiol reagentl Isolation LCVS
LCM5S No. Source Method MWRt (mn) b 132

cyci chexanethlol (11) 40B 299 ens / Aldrich 144 135
[l N-(2-nmercaptoethyl) (11) 411 2.11 M acetanide |
Al drich 136 2, 64chl orobenzene (11) 471 2.77 thiot™1 '
Aldrich 137 2-methyl-1- (11) 382 2.66 may:," SNN
propanethioll Aldrich 138 1, 3-oxazole-2(3H). (I1) 393
2.29 N a-1thtone/ G-.~O Can. J. Chem, 1972,

ﬁvo(l)cl)s) ,Filtéi&Baflf?dlrg%tgﬁfr&lﬁSPﬁjr%i?y |ml\i/>gtu%; ﬁgsé (7ulcn)d5 gﬁ%%tl %%ragounds
oxadla -, on
heny! JETaiaE B TS \iofhed steglses Basas, operh fromy Exarmies 101 and 125
4- f | uorwiierare tfeught\y bd Adractictidetskitsol / Al dri ch

(i)  Mass Directed preparative HPLC Method A.
(c) No N,N-diisopropylethylamine was used In the preparation of Examples 101 and 125.

The following were made in a similar manner to Example 112;

R4 R’
ﬁ SN
5
R1/ = NH,
(0}
Z
N
RZO
Ex. R'R*N- R®S0,- RY- Starting | Amine Reagent/ isolation | LCMS | LCMS
No. Material Source Method MH* R;
_{a) X (b) (min)_
319 PhS0Oz- H- lintermediate 8 |N,3-dimethylaniline n |a32 2.97
T’CH' I Acros
1l
320 Ph50;- H- |intermediate 8 |3-chloro-N- oy 482 3,00
N/CH. methylaniline /
| Maybridge
321 ;-u'u PhSOg- H- {Intermediate 8 |3-aminoquinuciidine (ilr) 437 1.08
TFA dihydrochloride /
Aldrich
330 Hll PhSOz- Me- |Intermediate  |(3-pyridinylmethyl) an 1433|208
TFA 16 amine
- ] f Aldrich
Naw
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10

15

142 |

benzenet hl oV Al dri ch

2.98 Aldrich 144 benzenethl oi |

Al drich (b)

| sol ati on Met hod:
direct'y fromthe reaction mixture;

8~ 4-(nmethyl oxy) (11) 432 2.90 Me-o0
143 cycopentanethlol/ (1) 394

(1) 402 2.98 CL

145 (1) Filtered off ‘
it is thought "t'at

conpounds isolated by this nethod are free bases.
(I'l) Mass Directed preparative HPLC Method A (1V)
Pur| fied by chromat ography on silica gel,

el uting with

IOI’UIII:‘[ ne TOI a1 'S
S dwght ¢ h S R g e e R A
H‘-f'ree hases. , o| | oWf'ng wer gehespieistierted i|n a SI m |l ar
mar to np e 133, usi ng N{N- di net hylformam de as
the reaction solvent: R NIINH {RS/S NH2 N 50 Ex.
lsalation LCMS + 310 Starting!Thiol Qe.a_g_gptl LGNS Nd
@R Nk RS Vet hpok- Riermbdatee rl-phiorPBoanyic e (VHu (bpse  [2.08
tHami{n)y 337 F 7| Ma-|s nternﬁbgj.nate 2- (I) 402 2. 19
" mer capt o apow |Si gma Q%CF [ Me-
| ntldc pmdi atle 1,2, 4-1rigzol e-3- 3“&5212
333 H,!, It M- |Infermediate  |[2-(4-pyridinyl)sthy] any 463|193
TFA \CL;{ 31 |amines
/ﬁ d Maybtidge
S N
334 AC CHy |mesos Me- |intermediate  |2-methyl-2- v 336 2,04
Ho  [H,C 33 propanamine / Aldrich
TH
(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.

(") 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 Msthod A; it Is thought that compounds isolated by this
method are free bases unless the R’ or R® groups confain basic moieties, in which case

formate salls may

(1) Mass Directed HPLC Method B; it is thought that compounds isolated by this

be formed.

method are triflucroacetate salts.

(V) Mass Directed HPLC Method C; it is thought that compounds isolated by this

method are hydrochloride salts.
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10

15

0'0"" N 35 thiol/ Aldrich 339 I | YS~ Me- Internediate
l-methyl-2- (1) 438 2.15 o'CH N <cH, 35

mer capt ol m dazole I Aldrich 340 / | F ~rY++ S\ Me-
Intermediate 2- (1) 424 1.96 35 nercaptoi m dazol e |
Aldrich 341 i F 2 Me- Internmediate 2- (1) 474°2.54"H
NI o' 0"' 35 benzim dazolethiol/ Aldrich 146 342 1 F
rsc-( Me- Internmediate 4-nethyl-1,3- (1) 439 2.67 Hi
035 oxazole-2(3H) thione J. Og. Chem, 1967, 32(7),
E%é}ﬁ@g%a éiéf' D%étﬂ%%)*hﬂﬂ-@-{a \ Pt AR 5) 43;3

net n ric
aylpolinecarboxamideat e 1, 1- di met hyl ethyl (V) 495 2.73
"F-t-a 36 (2-nmeroaptoethyl) HNC bs carbamate/ Al drich
345 Me- Internediate 1, 1- dI met hyl et hyl (V) 535 3.22
36 4-nercapto-| /NH pi per pecar boxyla te/ US

5317025 A 563 I ~N ~ Me- nmedi ate tetrahydro- 3-
(1) 381 2.17 / 620 anthie Adven, /NH Car bohydrat e
CHy o
X S NH,
CHz
CH, _
N

Intermediate 14 (0.050g), potassium ferf-butoxide (0.015g) and feri-butylmercaptan
{0.0135mi) were added to a stirred solution of tris(dibenzylidineacstone)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 soivent was evaporated /n
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:

™o NH O

S
R = NH,
Z
N
Ex, RS- Thiol reagent/ lsolation | LCMS LCMS
Ne. Source Maethod MH* Ry (min)
{b)
132 cyclohexanethiol (1 408 2.60
Ny / Aldrich
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Chem (1963), 18 123-99 564 F 0~$ Me- Internediate
tetrahydro-3- (I) 398 2.65 61 furanthiol | Advan. /NH
Car bohydrate Chem (1983), 18 123-99 565 F (~ Me-

I ntermedi ate tetrahydro-2H (1) 412 2.70 / of 61
pyran:4-thiol | /NH W98/ 05635 566 Nr T 8-11 Me-
Internmediate tetrah dro-2H J y (1) 395 2. 20 62
pyran-4-thioll /NH W98/ 05635 569 N m~ Me-

I nternedi at e 1,1-dinethy|ethy| (1) 494 2.80 / 62

4- mer Eapt[o- g7 NH pI pe |ne OX B 7 US [ 531725
A 147 8894 R ) E\r “’T@EI X"i) h13™M2 oﬁ/ Me
b 61 rrerca”ﬂ)at oeﬁ hyl ) a“@P‘H‘i‘H*‘d@d"?" Adrich| /nd 72 1[I
N Me-{Intlernediate N-{2- (V) 396(1.90 | 11 B2
mercaptogttryljacet a ch_ TNH 916 D, -
| nt er rrf's ilat eyl?" 1; di rreirh%?m?'??ﬂm? ) 841 B?g 27t
ﬂ:[b thioh Aldrtch
137 /Ti/ 2-methyl-1- 0 382 2.66
Me S\ propanethiol /
Aldrich
138 1,3-oxazole-2(3H)- o 393 2.29
@/5\ thione/
Can. J. Chern.,
1972, 50(18),
30823,
19 | Na 8= 5-methyl-1,3,4- o 408 2.22
Na O oxadiazole-2(3H)-
7/ thione/
Me US 5670526 A
140 phenylmsthane 0} 418 2.66
O\/ thiol
*< | Augrich
141 4-fiuorobenzene m 420 2.87
Jijjj\ thiol/
F Aldrich
142 ’J:::]’s“‘ 4-{methyloxy) )y 432 2.90
Me—q benzensthiol/
Aldrich
143 cyclopentanethiol/ o 304 2.98
O/s\ Aldrich
144 | benzenethici/ 0) 402 2.08
O\ Aldrich
5.,

(b) Isolation Method:
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1"1B M~ ,,N 35 4-nercapto-1 piperidine /NH
carboxylate/ US5317025A F M nss' Me- Internedi ate
1,1-dinmethylethyl (V) 501 3.68 5170 M Me iw. 35
(2-nercaptoethyl) NH carbamate/ Aldrich 528 ~"o Me-
I'nt ernmedi' at e 2- nercapt oet hancl (1) 396 2.20 -36 /° '
Aldrich ,~NH ~F 803 Me~ Me- Internediate
1,1-dinmethyiethyl (1) 471 2.80 61 (2-mercaptoethyl)

/I NH carbamate 634 ' N Me- Internedi ate et hanethlol /
Clo) FitdRd o frebtyCifonii regtion/riidufde Vi thbidte tiEe @b@@hnds isolated
1-praopanethiol ./ (1) 353 2.71 62 Aldrich 635 NH

| Rithigmgthofafiiree B3ses. nt er nedi at e 2- propanethiol 1 (1)

3%/ Masd Dingcthl pfeparitids HPDC Meidd6B87 ~~ N Me~S , Me-
L?%E@ehﬁ%ﬁ:hﬁnﬁ%}%" von slild g8 8dutfigitn dlciForBtnSas followed by

5 ethyl acetate. It is thought that compounds isolated by this method are free bases.
The following were prepared in a similar manner to Example 133, using NN-
dimethyiformamide as the reaction solvent:
R1
\NH
8
Rs/ X NH,
/
N
20
10 R
Ex. Star Thiol Reagant | Isolation LCMS LCMS
No. R'NH- RS- R na O ReRgm T | Method
Matorial Source MH*
(b} (min)
F
337 /@: o S Me- [Intermediate |2- M 402 | 219
HN o~ s 35 mercaplosthancl/
Sigma
F 8.
338 /@: g":,,’ ~ Me- [Intermediate |1,2 4-triezole-3- 0} 425 | 212
HT o N 35 thiol/ Aldrich
N
339 g Me- |Intermediate [1-methyl-2- ()] 438 2,15
Htil ot N‘cﬂ, a5 mearcaptoimidazole
! Aldrich
F
340 /@ <\"j: ™~ Me- (intermediate |2- 0 424 | 1986
:-uiz o~ 35 mercaptoimidazole
/ Aldrich
F 3
341 /@E G"j: ~ | Me- |intermediats [2- n 475 | 254
Hrfa o~ 35 benzimidazolethiol/
Aldrich
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/ NH 148 838 |

1 (1) 359 2.59
I nt ermedi at e 1-propanethio
Aldrich /NH 640 is May--"
2- pr opanet hi ol
~N Ma> S\ d -

tae 96 propanethioll

[T

~NMr)vs. d-

/ 96 Aldrich /NH 639 I

I nt er medi at e et hanet hl ol
"N Aae~~S~ d -
/ (1) 373 2.76 | 96
C- Internedi ate

/ (1) 373 2.71 96 Aldrich /NH 641 Me

Internmedi ate 2-nethyl-2- (1) 387 2.93

INH Aldrich CI 642 N Meva~ Me-
Intermadlate athenethloll(l) 373 2;81 62 Aldrich /NH

643 CFF N e - vE—tnternedirate J.-pl_Dpdlll:‘[lﬂ ot —T
“ |38 QFALgr ich| /N [momedete |frpiiqp. | O [ 4% | 267
&late 2-propahethi§5 [ (|)a®r-2BHp5 |/ 97
)\I drich /NH a S~ 6115 N Mvea>r iond Nt er mredi at e
2- et hyl - (1) 401 B.16 |97 proHQ@@tbAeal, I |/ NH
Al drich CI 646 N Meys~ (4 - Interygeigpp ethenethlpl /
(1) 393 3.1 2079-81.
3
343 @[ (1/9 Mo~ |Intermediate |2-furanyl 0) 438 | 279
HT o™ | o ~ 35 methanethio!
/ Aldrich
344 I Me- (Intermediate |1,1-dimethylethyl v 405 | 273
M—&Oﬁt& 36 (2-mercaptoethyl)
N ~ carbamate/ Aldrich
S~
245 o ».c—i'—:lj:)f'\ Me- [intermeciate |1,1-dimethylethyt | (v} | 535 | 3.22
36 4-mercapto-1-
NH piperidinecarboxyla
-~
te/ US 5317025 A
63 | OQ/ ™~ Me- [Intermediate [tetrahydro-3- 0 | %81 | 217
- 62 furanthial/ Advan.
NH Carbohydrate
/
Chem. (1963), 18
123-99
564 F OG/S\ Me- |Intermediste |tetrahydro-3- (1)) 308 2.65
81 furanthiol / Advan.
Carbohydrale
_NH
Chem. (1963), 18
123-99
565 F O’ 5~ Mo- [Intermediate [tetrahydro-2H- 0 412 | 270
C 81 pyran-4-thiol /
WOg8/05835
/NH
565 | (W (:r 5~ Me- |Intermediate Jtetrahydro-2H- m | 385 | 220
= o 62 pyran-4-thiol/
WO98/05635
_AH
Mi
569 l N mM 0‘\ Me- |Infermediate |1,1-dimethylethyl )] 494 2.80
P 3’ 62 4-mercapto-1-
_AH plperidine
carboxylate /US
5317025 A
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100 Aldrich /NH O - Internediate 1-propanethiol 1 (1)
407 3.3 647 G "g NH 100 Aldrich /NH 149 wWC " N
ma/ O - Internediate 2-propanethiol / (1) 407 3.25 |
/ T 100 Aldrich /NH 649 C | "'N Me>1 $\ O -
Internedi-ate 2-nethyl-2- (1) 421 3.33 100
propanethiol / /NH Aldrich 650 F Me- Internediate

et hanethiol / (1) 357 2.59 98 Aldrich /NH 651 F 1 N
Me~~s~ Me- Internediate 1-propanethiol / (1) 371 2.84

1 . oo _— 1 AL Aa LDt
Y98 Al-dri-ch——NH-652 —N—VEY SN

eh5/ . NVE=—TTItrar rafe

570 opanethi ﬁi A_kl) M1 |tergadiat¥iGg Al dr i chnﬁlﬁlH 653 | **°
ry Mes/Wedl It efmedi date 2- mefmerpartopthyl) | )| 385 2] 94

8 propanet hl ol Al dnich {/ NH 654|atetamidbl/ Nérigy~ Cl -

AWt er medi at e et hanetjhl ol |/ (1) 3[77 2.88 [/ |99 Aldtich

572 | SN T s | Mo |itermediats |N-(2- v) | 386 | 10
| Me ¢
- h 62 mercaptoethyl)ace
amide / Aldrich

NH

\

516 o Mew O 0 ~ Me- |Intermediate |1,1-dimethylethyl \)) 541 3.10
e ”:>g- \g/ 35 4-mercapto~1-

H piperidine
d carboxylate/
US5317025A
517 | 1 o. :pﬁ’lf"\/\af Me- iintermediate |1,1-dimethylethy! V) 501 | 3.68
e 35 (2-mercaptoethyl)
A carbamate/ Aldrich
A
528 % Ho SN Me |Intermediate {2-mercaptoethanol | (1) 306 | 220
36 / Aldrich
/NH
603 F m>‘m TN\/\‘/ Me- [Intermediate |1,1-dimethylethyl )] 471 2.80
61 (2-mercaptosthyl)
-~ carbamate
834 =N e S Me- [Intermediate |ethanethiol/ (}] 3390 2,52
l = 62 Aldrich
_-NH
635 | XN TR Me- |Intermediate {1-propanethiol / 0} 353 2.7
= 62 Aldrich
_NH
636 =N Me\rﬁ\ Me- |Intermediate |2-propanethiol / {1) 353 2.47
| e lez Aldrich
_ANH
637 | N o Me- |Intermediate [2-methyh2- () 367 | 2.58
| P Me 62 propanethiol /
Aldrich
NH
s
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INH 655 F ~N Ma~~s_ O -

(1) 391 3.07 [/ 99 Aldrich

G - Internmedi ate 2-propanet hi ol
Aldrich /NH 657 F1 N Mes Cl -

I nternedi ate 1-propanethioll
..NH 656 F\Y "N N Mays"

/(1) 391 3.03 Me 99
I nternedi at e

2-methyl-2- (1) 405 3.14 Me 99 propanethiol 7 “/KH '

Al drich
et hanet hi ol

150 658 M ( N Me~s~ O -
/[ (1) 376 2.94 102 Aldrich 659 MeL O -

I nternedi ate

I nternedi ate 1-propanethiol / (1) 390 3.08 N 102

638 QT 6oq Ve H—Nyets—TC=—ftnternedrate
-pilopanet ot 7~ (1) [360 grigpedatqieipnetii A dri dh 661 | 250
= N M slue d- Internedate 2-#Wichy| -2- ([I) 404
3.1 N "'fr~~/ 102 propanpet hi oi _N Adrigh 662{M
xh- Internediate ethanethloll (1)} 356 2.5 B 101
639 (A ¥Ri ch 86JudEN Me+ser M'Entednsuis&r beAbtRiol n | a3 | 278
-pgopanethiol / (1) |370 %65 2 ARQdnAl drich ~N 664
., N Me ylew Me- I ntjernegli ate 2-[propanethiql / (1)
3™ 2.61 101 Aldrich -N |H 665 My Me~s
040 | (7SN NS Gk [Intermediate {2-propanethiol / " 373 | 271
2 Me 96 Aldrich
/NH
o1 | Sy ::Ts\ O |intermediate [2-methyl-2- 0 87 | 203
= ° 96 propanethiol /
_NH Aldrich
g42 |© | N Mo B Me- |{Intermediate (ethanethlol / ) 373 | 281
Z 62 Aldrich
/NH
643 | a Me™ S Me- |Intermediate |1-propanethiol / o 387 | 206
P 97 Aldrigh
/NH
gas | ] =N Mafmcs\ Me- |Intermediate |2-propansthiol / (0 387 | 295
P 97 Aldrich
/NH
645 | SN z:>M|:s\ Me- (Intermediate [2-methyl-2- 0 401 | 216
- 97 propanethlol /
_NH Aldrich
g4g | | =N Mo S C- |intermediate |sthansthiol / () 393 3.1
= 100 Aldrich
/NH
g47 |© Sy Me™ SN C-  |mtermediate (1-propanathiol / o 407 | a3
P> 100 Aldrich
/NH
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"~ MB nme Me

101 propanet hiol |

| ~( 2-

/ NH net hyl acet am de /

- Internedi ate 2-nethyl - 2-
Al drich

I\ 7/

s\ Me-

(1) 384 2.89
I nt er medi at e
(1) 427 2.30 681 F M M 61 nercaptoethyl)-N
Tet rahedron 1986,

42(5), 1449

(b) Isolation Method: (1) These were purified by 'SCX

columm, eluting wth ammoni a/ nethanol. 151 (V) These
were purified by chromatography on silica gel (eluting
with ethyl acetate/cycl ohexane) foll owed by
¢ CUratTomms_ T cyciroltlexpne—to g ve the—puneprodpct
%48 11 tY(i shthought [t hat ~ confbu femedsis %P%“W‘Fhis et hpat? | 325
ar ee bdses. 5 Exanpl e{18¥7: Aldrich
4- (21 3- Di hydr o- 1- bengof ur &in- 4- vl gmi no) - 8- net hyl - 6- [ net
h [ 0) quinolineécarbpxamided HN H CASICONH2 s t
649 I::Dr’%‘d M xfuee MerhétlaRlamethygt-e 36 |(0.020)| 421 | 333
gnexehoxi def (0. Oq&fs) , propanethial /
yl i deneac¢t one) dl pal | aﬂhrléﬁ'( 0) (0.)0769),
phenyl ene) - 10{ bi s(di ghényl phosphi ne)
[d—potasstunT tEmt=butgxtde~{0— 047y NN
650 mam de (1pnite (REmedialyygtprebioll oocundler | 387 | 289
r 18h. The cool®®d regtlticbn m xt fire was
ectly to an SCX cartrijdge (10g) &@nd el uf ed
j ol (15001) followed by 2M ammonila in
651 | ol (1@eN-P> Evapws- aliidneda [{-fepangidnanol / g a7 | 284
a ia fraction gave thelgitle und as|a yel | ow
solTd (0.13g). 15 L Ms Rt 2.48niin, mz 366|[ MH]
/NH
gs2 |F B YNt Me- |Intermediate [2-propanethicl / 0 371 | 284
Z Me 98 Aldrich
/NH
653 |F Sy >SN Me- |Intermediate |2-methyt-2- 0 385 | 2.04
= Me 28 propanethlol /
gt Aldrich
654 |© Sy NN Ok |Intermediate |sthanethiot / 0 377 | 288
= o9 Aldrich
/NH
655 || l N M Cl intermediate |1-propanethiol / ()] 391 3.07
= 99 Aldrich
/NH
F Mo 8
656 | Y| Cl- |Intermediate j2-propanethiol / {1 391 3.03
Z e 99 Aldrich
/NH
F Me. S,
657 ' SN " o Ck [Intermediate |2-methyl-2- m 405 | 3.14
P> Me 99 propanethiol /
_NH Aldrich
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The follow ng were prepared in a simlar manner to
Exanpl e 577, but w thout adding ' potassiumtart
butoxide to the reaction mxture: Rt NHO HsC'~S NH2
N 20 20 152 Ex. RINH R20- Starting LCM5S LCMS No.
Material MH Rt (nin) 577 1 ) Me- Internediate 382"
2.00 36 /NH 604 F Et- Internediate 386 2.57 74 |~
"INN 605 N Et- Internediate 356 2.76 75 606 N p Et-
I nternedi ate 372 2. 95 76 /-NH 607 | H Et-

558 Mgzer mediat :/’d‘JS 7717 TN 608 Et=—tntermediat®
NG5 7B T RH 604 \CFN [emediste jolenstiee gi atle d82 2. AW | 294
':{ ] 102 Aldrich
M
859 i\ N me™ C- {Intermediate |1-propanathiol / 0] 390 | 3.08
N 102 Aldrich
M M ]
660 1 N S C- |Intermediate |2-propansthiol / 0 390 | 3.02
o Me 102 Aldrich
M
661 MGL N nesroN G- [intermediate [2-methyl-2- M 404 | 321
-~ X Me
. 102 propanethiol /
W
662 "3 N Mo S Me- {intermediate |ethanethiol / m 36 | 25
Y 101 Aldrich
M
863 L N Me O Me- |intermediate {1-propanethiol / n 370 265
Y 101 Aldrich
M Me._S._ -
664 ‘L N hd Me- |lntermediate |2-propanethiol / ) 370 .| 261
‘j Y M 101 Aldrich
—N
H
M M ]
665 "3 N W Me- |Intermediats |2-methyl-2- 0] 384 | 280
= Ma
'i . 7 101 propanethiol /
ﬁm Aldrich
F )
681 .j\? PPN Me- |Intermediate [AN-(2- 0] 427 2,30
e 61 mercaptoathyl)-N-
NH methylacetamide /
-~
Tetrahadron 1986,
42 (5), 1440

(b} Isclation Method:
(I) These were purified by SCX column, eluting with ammonia/ methanol.
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10

15

20

79 i NH 610 9~5 Et- Internediate 380 2.62 80 _NH 611
Et- Internediate 339 2.2 81 612 F Et- Internedi ate
357 2.55 82 613 Et- Internmediate 373 2.73 83 /NH

153 614 F- Internediate 363 2.69 85 615 71 \ F- o
Internmediate 329 2.15 86 616 9 F- Internedi ate 347
2.53 84 617 F F- Internediate 346 2.87 89 618 G F-
Internediate 363 3.06 90 /NH 619 tiN F- Internediate
342 2.91 91 620 F- Internediate 353 2.77 92 621 ",

F- () " ds@B e $urifitt By>Bhromiatography on silica gel (eluting with ethyl
acetate/cyclohexane) followed by trituration with cyclohexane to give the pure product;
it is thought that compounds isolated by this method are free bases.

guinolinecarboxamide.

HN

MG 8 e CONH,

o

N

CH,

A sfired mixture of Intermediate 36 (0.2g), sodium thiomethoxide (0.058g),
tris(dibenzylideneacetons)dipalladium(0) (0.076g), (oxidi-2,1-phenylene)-
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 msthanol/
ammonia fraction gave the fitle compound as a yeliow solid (0.13g).
LC/MS R: 2.48min, m/z 366 [MH"]

The following were prepared In a similar manner to Example 577, but without adding
potassium tert-butoxide to the reaction mixture:

R!
\NH Q
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10 ~NH 622 o F- Internediate 376 2.88 94 ,,"H
nternedi ate 370 2.81 623 YNH-MO F- | 88 682 H3 Cl -
Internediate 358 3.27 / | 38 NH 683 'CH (-
Internmediate 392 3.08 F 39 7H 154 684 O Cl -

I'nternmedi ate 386 3.10 40 NH 685 Cl- Internediaté’369 "
3.01 &NIN 41 686 Cl- Internediate 362 3.20 1 42 NH
687 - CF d- Internediate 398 2.82 43 Exanple 134.
4-{(3 (Methyl oxv)ohenvl | am no) 6-({(4

(rretth U/\vluhcnv1|||l:'lll I[ i U)-J- Ao o T e Hg))ﬁam de
CHy 0 QHE- O/ R{Ho NH 2 R5 | Starting L""‘f (o
No. Material | MH Re
{min)
577 o Me- Intermediate | 382 | 2.00
36
/NH
804 ] - Et- Intermediate | 386 | 2.57
74
/NH
605 Et- Intermediate | 356 | 276
75
P
506 “ Et- Intermediate | 372 | 295
76
/NH
607 SN Et. | intermediate | 363 | 2.71
77
/N'l
608 Et- Intermediate 352 2.65
78
/NH
609 N Et | Intermediate | 392 | 244
: 79
/Nﬂ
810 Q:") Et- Intermediate | 380 | 262
80
/N-I
811 NS Et- Intermediate | 339 22
7 81
/NH
o2 N Et | Intormedate | 357 | 255
7 82
NH
-~
613 S Bt-  |Intermediate | 373 | 2.73
4 83
NH
-~
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Internediate 14 (0.0209),
(0.0061g) and [4-(nethyl oxy)
(avail able from Al drich) (0.007nl) were added to a

stirred sol

tri s(di'benzyl i di neacet one) di pal | adi un(0) (0. 002g) “'and "

uti on of

pot assi um t en- but oxi de

phenyl ] met hanet hi ol

(oxydi -2, 1 -phenylene)bis 10 (di phenyl phosphi ne)

4

(0.002g) in NN-dinmethylformam de (1.5m ), and the
m xture was heated under mcrowave irradiation at 60C
for 8mm—fhe—salwent—was—evaporated T va,u‘,tp(;39 and
the regi®itie pu@ix;d bk Miss O ¥ iPr¥8pat atTvd HPLC
(Method A) [to glfve the title |comBbund (0.00488).
LOMS Rt 2.193nn nmlz 446 [IVH ]| 15 159 Exanple 129.
6-f (1. -%rret hvi-ed hvl ) sul fonviflin4s4da8r [( s hy! £3gv)|ohenv
ilamnqgl-3- a u Iinecarboxam’deéCl—B CH3|CH NH CHI
0// NHZ 5|N Exknple 133 (0.d10gf was| di ssol ved |i n
NN- di mgt hyl|f or mapj de (Pofl) and anisolel (0 ©13m ) was
added. |qene ( g) Mas raddedntanetidtenle 37 Xt U2.88
stirred for{ 16 room tenperatygge. |After|quenghing
wi th 1M agyeousodi um sul phitje, the nixtur¢ was |10
ext r actied—vi-t-h—di-ept-erprethanre—the—organtctayer| was
dri ed gv@¥ |mag um spl piat e | 'aereddepotét ¢d>$h |vacuo
to givg a yell oW solid] Purifijcati®n by nmas$ dirgcted
HPLC (jMet Hod A™gave the titlle conmpound (0/005g)|.
LG M5 R—27148m Z4TH [ N SimIar pregaried
wer e thflemFoI I OE ég: ~CH3 'O NHH%E'""F‘H%‘G R”% ) NF'- 12 N
Ex. R0 gtartilng Matprial Isplaffon LOVS LOVB
819 e F- | Intermediate | 342 | 2.91
91
/I-l
620 S F- | Intermediate | 353 | 2.77
02
/NH
621 e F-  |intermediate | 382 | 2.56
03
/NH
622 F: o F- Intermediate | 376 2.88
“Me
94
/NH
623 0 F- Intermedlate | 370 | 281
88
/NH
662 M C- | Intermediats | 358 | 3.27
38
NH
|
683 - Ck | Intermediate | 392 | 3.06
gel "
TH
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15

No. Method MH Rt (min) 156 128 Me'0 /

(1'1) 464.09 2.83

2.11

m xture in this Exanple.

(b)

Exanpl e 142
'S 110 130 MeyExanple 135 (I11) 443.1
(a) ONO (a) No anisole was used in the reaction
I solation Method: (II)

Mass Directed preparative HPLC (Method A). 5 The ' 7

followng were prepared in a simlar

129, but wi thout the addition

reacti on m xture:

NHO O~ O Ramll

manner to Exanpl e
of anisole to the
\' \ NI-12 N 20

Me-

Ex. R NWFR3502= O Jrar Iy ng [Isolraridgn i 5
No. Mat driP4l ﬂBm Rt O i r))%e %*wf 45 HO We-
Exanpl e |337 [(| W434 2.]10 HC |F 0 {347 H2O H ¢
Exanpl e |338 (Iy)NH457 2.30 HA [F N ~s~}o Nﬂ 348 /|
/o Me- Barpte 3&9—&%—4—7—9—&—40 HEF—H—Y NS
685 Cl- Intermaeadiate 369 3.01
é\ ’ 41
NH
I
686 Cl- Intermediate 3.20
42
NH
|
687 o Cl- Intermediate 2.82
i
%l @
NH
|
E le 134. 3-(Methylo henvllaminol-6-({[4-(methylo henylimethyi
guinolinecarboxamide
oHy” \©\3:o NH O
s
NH,

Intermediate 14 {0.020g), potassium tert-butoxide (0.0061g) and [4-(methyloxy)

phenyllmethanethiol (available from Aldrich) (0.007mi) were added to a stirred solutlon of

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 fitle compound (0.0048g).

LC/MS R; 2.93min m/z 446 [MH']
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10

15

0 NH 157 349 H30NO O Me- Exanple 340 (I1V) 456 2.27
HO F -~ 011/ |H HaC~ 350 Me- Exanple 341 (1V) 508
2,79 HCO F NH 351 HC- o ! Me- Exanple 343 (IV) 470
2.66 HCl F of\ NH 352 0 Me- Exanple 345 (V) 567 3.08
HN 353 O Me- Exanple 344 (M) 527.5 2.76 [ ~188f ("t
HN McSCR- O - Exanple 682 (1V) 390 2.77 369 &H HC

370 CH McSOr O - Exanple 683 (V) 424 2.63 HC F \ NH
371 0 Me8Or O - Exanple 684 (1V) 418 2.77 HC NH 372

( MSOr Cl- Exanple 685 (1V) 401 2.57 HCl \ Ni

Example 129, 6-[(1.1-Dimethvilethylsulfonyl]-4-{[3-(meth henyllamino}-3-
quinolinecarboxamide

NH,

N/

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 /n vacuo to give a yellow solid. Purification by mass directed HPLC
{Method A) gave the title compound {0.005g),

LC/MS R; 2.48min m/z 414 [MH’].

Simitarly prepared were the following:

CH,
(IDI NH ©
S
R NN,
O o
N
Ex. R*S$0z- Starting Material Isolation LCMS LCMS
No. Method MH* Ry (min)
_{b)
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158 F 373 F MSO2- Cl- Exanple 686 (1V) 394 2.70 HC
\ iH 374 SQ2- - Exanple 687 (I1V) 430 2.51 HC IH
478 HC | M. Internmediate 29 (VI) 519 2.55 o\ cP
Hec.H c4i, NH 602 "' ryc | Me- Exanple 603 (VI1) 503
290 N, “.~ 515 HtJ i M- Exanple 562 NO 449260 '\’
I ps\ H(a) Salt fornms: HO = hydrochloride. (b)
I solation Method: (1V) Mass Directed preparative HPLC
(I\/let hod C) 5 (V) Colum chromatography on silica
W arTpn_from
'”g wer ¢ prgbared #3-0 qi nEfr
@i‘de 129 without the additipn of 0

— e O ) o' o N

Ul € lU the lCdLlIUII mxture T 59+ v CA

Rg?,PS | M"\n’\’ Example 135 ()] 4431

’f\\

)

(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 o TN O
DNIR/4
Ra/ 3 NH,
P
N
R20
R’S0,- R¥. Starting Isolation | LCMS | LCMS
Matoriat Method MH* R¢ (min)
(b)
HO

I Me- Example 337 (V) 434 210

0

sf’/

AN

\ f /B\ £ Me- Example 338 (V) 457 2.30
.

AN
[ i\ p Me- Example 339 ) 470 246

LA

H, ©
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N 20 Ex. RINH R20- ReS02- Starting Material

I solation LCVMS LCMS No. Method MH R (mn)

522 HsC~ Me- To Example 521 (I11) 448 2.33 F 0\

| HO/S 591 Et-
McS02- Exanpl e 605 (1V) 388 2.51

592 F Et-
i H 593 Et-
i 594 F Et-
I NH 595 |

Et -

M SO

HCl T

(a) (b)

/10

Exanple 604 (1V) 418 2.39 HO F

ua*\\

McSOr Exanpl e 607 (1V) 395 2.4B HC &NH
McSCR- Exanple 612 (1V) 389 2.32 HCO / N-

McS02- Exanpl e 613 (I\/) 405 2. 47 HCI /

N 160 P2"“‘Exanpre 608 (T V3842 ¢t
:“; HO § NH 597 32/{3 \§ M)‘?SO' Mool e |6BB™PIPRAC hoa™ 70| HE§ | 227
1f\©\ N g P
NH
I
,C-.
350 @[}\ £ Me- Example 341 ) 508 2.79
HCI | F s
NH
l
H,C o
351 M o 4 Me- Example 343 0] 470 2,66
YAra
HCl | F o
NH
|
352 Q:") Me- Example 345 v) 567 3.08
He CH:O\/F
HN_ A
353 Q:") ,.,o_Fi, Me- Example 344 (Vi) 527.5 278
T
HN\ ~
H,
369 : MeSO-- Cl- Example 682 ) 390 277
HC|
NH
|
CH
370 7 MeSOx- Clk Example 683 v 424 2.63
HCI F
NH
|
an 0 MeSO¢- Cl- Example 684 ) 418 2.77
HCl
/NH
arz “ MaSOz- Ck Example 885 {iv) 40 2.57
HC!
NH
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iH 598 N_ /M Et- MSO2- Exanple 609 (1V) 424 2.34
HCl ~ NH 599 Et- McSOR- Exanple 610 (1V) 412 2.44
HCl & r 600 Et- McSOr Exanple 611 (1V) 370 1.99 HCl
a-11"i IH 624 \ F- McSOr Exanple 623 (I1) 402 2.52

NH 825 F F- McSOr Exanple 617 (11) 378 2.54 t<NH 626 "

F- McSOr Exanple 618 (11) 395 2.70 \ NH 627 F- MSO2-
Exanpl e 619 (11) 374 2.61 \ N H 161 628 &H F- MesOr
Exanple 620 (I11) 385 2.42 629 Me F- MesOr Exanple 621

(TT¥F313 2727 630 F NE802-T EXanpl 622 (1T T240
8 15 a5h F NH| 63YE* Medol - arrp[l gégglga%l ) 401 1) o7’ 270
A 632 |F- McSO2- Exanple 614 (11) 395 2.32 |H 633
F F-"MBpo2-| Exanple 616 (11) 379 2.09 |NH
374 7 Me50,- Cl- Example 687 w) 430 2,51
%l
HCl
NH
|
ch\
478 . YQ\’ Me- Intermediate 20 | (Vi) 519 2,55
e
H,c’N‘GH,
NH
!
802 H'C-FWH Me- Example 603 viny 503 2.90
di‘” LY
HCo
515 N* | Me- Exampla 562 Vi) 449 2,60
PN
N
NH ©
I
(a) Salt forms: HC! = hydrochloride.
(b) Isolation Method:
(IV) Mass Directed preparative HPLC (Method C).
5 (V) Column chromatography on silica gel.
(V1) Aqueous work-up.
(Vi) Trituration from acetonitrile.
The following were prepared in a similar manner to Example 129 without the addition of
10 anisole to the reaction mixture:
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(a) Salt forms: HCI = hydrochoride. (b) Isolation

met hod: (I11) Mass Directed preparative HPLC (Mt hod

A) 5 (V) Mass Directed preparative HPLC (Method C).
Exanpl e 184.

8- Met hyl - 4-{f 3- ( et hyl oxv) nhenvl | am no?- 6- (Dhenvlsun‘o

nvl ) -3- puinolinecarboxam de hydrochloride 162 % H O

I '\ NH2 N .HO Internediate 16 (0.036g) was

suspended in acetonitrile (2m), 3-nethoxyaniline

(avail able from Al drich) (Q.012g) was added, and the

m xture was heated under refTwyfoe 16h. After

cooling - to roomte V,e?cureth dture was filtered

and the residue d& ' é\fl-i“ e conmpound as

a beige solid (0.0209). 2.86mPn mz 448 [WH ]

Simlarly prepared was:

N M . HO 10 Ex. R N+ T8 SO Starting Materi al

Anmi ne Reagent! Isolation REMS LCMS No. Source Method

MVRt (mn) a (b) F PhSO Internediate 16 4-fl uoro- 3-

(1) 466 2.89 185 HNI /[ O Me nethoxyaniline HCl |

0 Re /%1 | \ \ NHZ O

Ex |/ ARG-0- Chga. $6)1 At 1 ON SRk DGhonid | ) Wolahda” € LOhS | Lows
fromthereacilon mxture '
No, Meathod MH Rq (min})
(a) (b)
H,C
g2z | MO Me- | e Example 521 (M 448 | 2.33
; o
\LS//"
NH I/
l ¢
G
5ot | O Et- MeSO;- Example 604 ) 418 | 2.39
Ha FKEL -
"
502 3 Et- MeSOx Example 605 ) 388 | 2.51
" @
NH
3
503 il Et- MeSOz- Example 607 ) 395 | 2.48
HCl
NH
|
594 b Et- MeSO,- Example 812 ) 3gg | 232
HCI N
Naw NH
|
595 : Et- MeSO,- Example 813 ) 406 | 2.47
HC 7 |
N
N TH
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Exanpl e 186.

7- Met hvi - 4- (f 3- (et hyl oxv) phenvi | am no}-6- (net hyl sul fo
nyi)-3- 15 aui nol i necar boxam de hydrochl oride 163 - _-
CH pNH HC-// pl \ \ NH HNCN .HC )
I nternmedi'ate 17 (0.058g) was suspended in acetonitriie
(2mLl), 3-nethoxyaniline (0.024g) (available from

Al drich) was added, and the m xture was heat ed under

reflux for 4h. After 5 coollng to roon1tenperature
n emxrur Ssfiiteredgqnd—the TESIUJE tried ve
598 title| Tompourlt®®¥ a hei GEPBPY (p. 0459 . d"?/s 241
HG 21 niln mz 386 [MH ] {10 Exarrple 335.
ophgnyl)aninoI-Q-(nethvlsulfanvi)-3-auinoIin
ecarbokan1de trifluoroacetate HZ O ~fO H 30~3| 1 \
NHERFSPOOH—I5—To—=aT st rretnixtHre—of—Ex ﬁ}“ﬁc
597 (o 1309‘3" n diNfPor onet h&RIPEEMRL) lvas Béided| 404 | 270
HA uorodcetic acid (1 n|). The mixture was stjrred
4o I hand then the solvent was renoved in
vacuo "o givelthe title cgnpound as a yel | ow gum
A~ N W a Vo WY LA D 1 O7.os ez L7 I ‘1 20 St | A y
(VU. 1L g) . JEU VoI T oTTn —r-Z2—Sof |BLAL ZU o o
588 ared flr®m exar¥spe 188 m1a§¥a“TEB§°9Exanpl divB36. | 42¢ | 234
HCI - { 13- (Amnongt hvl ) phenyl [Jam no} - 6- (et hvl sul f opyl ) - B-
NH
I
599 Et- MeSOz Example 610 (v} 412 | 244
HC)
NH
I
800 AN | Et- MeSOz- Example 611 (V) 370 | 1.0
HC! ™ NH
l
624 ? :\‘ F- MeSO,- Example 623 i 402 2,52
NH
|
625 T F- MeSOz- Example 617 an 378 | 254
NH
: |
626 éL Fe MeSOz- Example 618 an 395 | 270
NH
627 5\ F- MeSOx- Example 619 ) 374 | 281
NH
|
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cui nol i necarboxam de trifl uoroacetate NH2 HN O °

H3C_ |
[ MH ]

4- ({3-(am nocar bonyl) - 8- met hyl -
benzi mi‘'dazol - o
ui nol i nyl }sul fonyl) - 1-pi peri di necar boxyl ate CH3 N
H3C-C83 Ha N s/ \ NH O |

6- vl ) am nol -

6-cC

cont ai ni ng Inter medi ate 44 (O 5009)

\' \ NH2 5 CF3COOH LOMS Rt 1.65min niz 371
10 Exanpl e 376: 1.1-D nethyl et hvl
4-f(1- msthyI-IH-

NH2 N H3 15 A mixture

628 1, Tndrrnet T ﬂyl A—mercapto—t= errateeatbe X_y: ate
(0.442g, sV fI’eS| sMeFaccor di n@‘“?‘ﬁaf@gSSJ.?OZS‘}l)\) , 385 | 242
potAassi um tert|- butoxide (0.2488),
tr di bengyl ildeneacet one)| di pal | adi um|(0. 0939g) Jand
(oXydw2, 1L pHenyl ene) bi s(ldi pheny!l phosphi ne) (0.0918)
was di ésol ved fi n NN-di et hyl f or mam de (20ml) and
e2e | S{jrMed under jan afppspher ni ger oo0CTfor1
20 NThe ngverts w*égrggrzo con((:)éexn in vg uo and™ he2%
resrFoye partitioned between et hyI acet gﬁte (100m) and
16 ter (108rﬂ). The organi c extract [was washed w tjh
SO mhgii clarbonate solutign followed by brine, |dried
over_nmagnesi um sul fate and concentrateg¢l in vacup to an
630 sql gd{ Thigshas puri fE';:%QI bys, T TSN
¢hr gmat ogrjaphy on silica gel e Gt ng wt 5)grad| e | 2
thandl (0% to 10% in ethyl acetaf e, to giye the
:ﬂui dte sul phide 1, 1-|di et hyl et hy 5
(pmnocar bonyl )-8-mgthyl -4-[ (1-npt hyl -1 H benzi m
y!lu” 6 qul n_nllhl\JI!}thi n)_1
631 ri di ne€a boxweaoze as ja \Esdnpewissol | d (@) 3750) 364 | 1.91
Rt]2.68 nmin, mz 547 [VH ]
!
632 F- MeSO;- Example 614 () 385 | 232
=
|
N TH
F
633 F- MeSO;- Exemple 618 {1 379 | 200
"]
NS
|
(a) Salt forms: HCI = hydrochoride.
(b) Isoclation method:
(I} Mass Directed preparative HPLC (Method A).
5 (IV) Mass Directed preparative HPLC (Method C).
Example 184, 8-Methyl-4-{[3-(methvioxylphenvilamino}-6-(ohenvisuifonyl)-3-

auinolinecarboxamide hydrochloride
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Oxone (1.6g) was added to a solution of the sul phide
(0.370g) in N, N-dinethylformam de 10 (10m ). The

m xture was stirred at roomtenperature for 1h and was
quenched with a solution of sodiumsulphite (4g9) in_
wat er “¢450m ). The mixture was extracted with ethyl
acetate (2 x 100m ) and the conbi ned organic

suspensi on washed with water (2 x 100m) and
extracted in vacuo to a pale yellow solid. This was
purified by recrystallisationechrom boiling nethanol
to give the title conpound ag a pal e yel | ow powder
(0.2650). 15 LOMS Rt 2.47 gz, mz 579 [MH]
Simlarly prepared th IIovmng HNC R3SQ2 /
CONHZ N Rzo 20 Ex ol 4N

R20- Starting Thiol
Material Source b MH niéh
4- (11) Toluene 492 2.76 e
Toronto Research Chemicals | 166 355 ' C H

I nternedi ate l\/bthyl 3- (I'l') Toluene 492 2.76 /| 37
nmer capt obenzoat e! I NH Té#onto Research Chenicals

e 16,6 %es&&és%@‘%%b oS ugeqiontie (3l £aretiagpRling aypiable

bV AldkicH) 100.0 121} diag hédedl, dndlthemrhiktutet vasthe&ted)underd reflunefort 86h. After

cgol% to room temperature the mixture was filtered and the residue dried to give the
5 title compound as a beige solid {0.020g).

LC/MS R; 2,86min m/z 448 [MH"]

SoI vent LCVS Ri e

gapt obenzoat e/ NH

Similarly prepared was:

R
ﬁ HNT  ©
3.7 S
R/ ~ NH,
(®]
/
N
Me .HCI
10
Ex. R'NH- R'SO;- | Starting Materlal | Amine Reagent! | Isolation | LCMS LCMS
No. Source Moethod MH* R; (min)
{a) (b}
/@:" PhSOz | Intermediate 16 | 4-fluoro-3- o) 466 2.89
185 HN c’,Me methoxyaniline
Hel | | { Apollo-Chem

(b) Isolation method: (l) Filtered off from the reaction mixture.

Example 186. 7-Meth 3-(methylo henvilaming}-6-(meth onyl)-3-
15 uinolinecarboxamide hydrochloride
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T I

HCl / 14 phenol! Aldrich NH NCH3 O- O358 F\ "s/ H
I nternmedi ate 3-fl uorobenzene (V) Toluene 452 2.83 14
thtol/ Avocado NH 359 H. Internediate
4-(trffluoromethyl) (1V) Toluene 502 3.16 HC F 14 ‘
thfophenol' F\ NH Fl uorochem 361 H Internediate "~ -
3-chl orot hi ophenolJ (1i) Toluene 468 2,98 [/ | [/ | r

37 Addrich \ ~T \ IHO 362 01111 H Internedi ate
4-tart-butyithio (11) Toluene 490 3.26 &NH W 37

phenol / Lancaster 363 SOf3.dd Internediate

3,5-dinethyl (I1) Toluene'462 3.05 /I ~) A 37
benzenethlol/ \ I H\ A dgich NCH3 xF e ~/~ 364 xe ~~
H Internmediate 1, 1-di ngi et hyl (V) Tol uene 469 2.59
&NH 37 (2- mer capt oet hyl) bamat e/ Aldrich 167 365 H
Internedi ate [ 4- (nethnyXv (T Tol uene 478 2.63 HC

] 37 phenyl] Hy \s
/Y X NH,
o)
=
H,C N
HCI

Intermediate 17 (0.0589) was suspended in acetonitrile (2ml), 3-methoxyaniline (0.024g)
(available from Aldrich) was added, and the mixture was heated under reflux for 4h. After
cooling to room temperature the mixiure 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}aminc]-6-(methylsulfonvl)-3-quinolinecarboxamide

trifluoroacetate
HZ
HN
N
-~ S /
H,C = NH,
o

N"  .cr,cooM

To a stirred mixture of Example 187 (0.130g) in dichloromethane (5ml) 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 fitle 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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NH net hanethiol | Aldrich /cH 366 Fl- Internediate
4- br onot hi ophenol! (VI) Tol uene 513 3.02 37 Aldrich H
367 o H Internedi ate 2-mercaptoani sole/ (V) Tol uene
464 2.52 HC i | 37 Lancaster Hc INH 368 \ | 0,0 H
I 'nt ermedi at e (4-chl orophenyl) (1V) Tol uene 482¢2.91"
HCl 37 nethanethlol! & NH Aldrich 375 /c H

I nt er medi at e 3- net hoxybenzene (VII1) N, A- 464 2.76

HG 37 thlol dinethyl HHN 1 1 1 Aldrich formam de /CH3
377 Me- Internediate 1, 1-dinethylethyl (V) NA 555 2.97
45 4-mer capto-1- dinethyl yH piperidlne fornmam de
carboxylate /US 5317025 A 378 Me- Internediate

Extandpld 398 ARtlo hyl ettt uffedBiaapt o- 1-
rmethyl™-—prperlIdine Tormamde T car bOXy usS
gelglenedi ate 1, 1-dineth leth |
NH,
HN
N
HC” = NH,
p”
N CF,CO0H

LC/MS R, 1.65min m/z 371 [MH'"]

Example 376: 1.1-Dimethylethyl 4-({3-(aminocarbony!)-8-methyi-4-{{ 1-methyl-1H-
benzimidazol-6-yl}amino]-6-guinolinyl}sulfonyl}-1-piperidinecarboxylate

CH,

'(/“

“’C?LCHLH\

(o) N

H, O\ /o NH
S/

i

4 NH,

=
2
N

H,

A mixture containing Intermediate 44 (0.500g), 1,1-dimethylethyl 4-mercapto-1-
piperidinecarboxylate (0.442g, synthesised according to US5317025A), potassium fert-
butoxide (0.248g), tris(dibenzylidensacetons) 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 soivents were
concentrated /n vacuo and the residue partitioned between ethyi acetate (100ml) and
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X,~b YY (V) NNN 541 2.89 / 14 4-nercapto-1-

di net hyl H pl peddl ne formam de carboxylate |US
5317025 A (a) Salt fornms: HCI = hydrochloride (b)

I solation Method: (I1) Mass Directed preparative HPLC |
(Method A). 168 (IV) Mass Directed preparative HPLC
(Method C. (V) Columm chronmat ography on silica gel.
Compounds isolated by this nethod are free bases.

(M) Aqueous workup only with no further

waldr rﬁﬂ.r aphy o %ﬁ))@d v&a%%ﬁh%@ \pﬁf} soditfy! ﬁé%lfé%j solution

are ee bases, crystallised fromne

fQligred PY Rengs dripd ever @zfgpﬁﬁwarsale’ate/ andipencenikated fvasyo to an orange
sbiid, | T dha® puiiiiedasyiRish chidiaitegMphliGh dilika fehalllg wiliPa gradient of

ofrSAR0% 15 38 i et acetats. oy give 1he teameieta suphide i-mpifyiethy
4d{%(anwmcarbenﬁ)-a—mﬁiyb«-{xmmwmbeﬁﬂﬂidaﬁblwahlﬁ?zcﬂ-al 5

i on of
q?ﬁ%?'ﬁe@? ?%éeﬁ@ﬁ §§a{eoas ‘&WF@@ (69'% #é)lformam de
ture for 18h. The m xture was
poured [ nt o aqueous SOdI um sul phite sol uti on (200rrfl)
and act eg th eth acetate (3x100m
Oé?'éea E’QFP %%\Igs“’\ﬁe%-“ Shig shiphide (@# E99) cm&'i\bélmE}hvlformamlde

(1dmle dTI(e‘\h&ﬁ@)rvaamﬁrre@ @mf@fﬁ feﬁip%ﬁbturé\ OOl M bh® Wagfquérlih@ued with a
<8k ot sy Y D, R S oo
acaiate €2 x 40gnll) ehdithercombiriel ofgamcklwspeﬂsmn sEshahwitiwaster (2 x 100ml)
and extracted in vacuo to a pale yellow solid. This was purifled by recrystallisation from
boiling methanol to give the title compound as a pale yellow powder (0.265g).
LC/MS R 2.47 min, m/z 579 [MH'}

Similarly prepared were the following:

R1
HN™
3
RS0, o~ CONH,
o
N

RZD

~CH
354 . H- |Intermediate [Methyl 4- (1)} Toluane 492 276
a7 mercaptobenzoate/
~
Toronto Research

Ex. Isclation LCMS
No. R'NH- RS0, R¥. | Starting’ | Thiol Reagent! | Method | Solvent | LCMS Re

(a) Materfal Source (b} MH* | (min)

| Chemicals
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renmoved in vacuo and the residue was partitioned

bet ween et hyl

concentrated to give the

solid (0.67g).
Exanpl e 379. Met hyl

3-f (3-(am nocar bonyl) - 8- met hyl -

I am no)-6 (iulnolinvl )sul fonvi l benzoat e 169 ,CH

acetate (2x25nml) and water
The organic extracts were dried (Na2SO4) and

LOMS R 2.58 nin,

(2x50mL) .

25

4-{f 3- (et hyl oxv) phenyl

title compound as a yellow
ni/z 450 [ MH ]

AT T TNEZ O N—TH$C= O Hs —To
(0. B7gPmMete 'Y“ﬂ‘ﬂtahoxye hdfle [T96M )| W&s | 278
h I 5| mer hptobe“ﬁﬂ%ﬁ?@m@@ 34ml)} pot dssi um
. (0.429) | copper ([leoneriee [ 0. 028F) and
yl sal i cyI am de (O u@l&bicals-rhe i xt ure was
A g T [ o |
her 1%%H the repction| mxtyre
'n v cuo arnfddsartitipned between
50m ) and Wat er (150ml) The ordanic
S A Wi KRl 8 dbRR VEE | s
1If and copgentr %m“{dn cuo tol yielg
ERICY whi ¢ tri w th digt hyl et her
The sol i d i ned pas col | ect ed by
n V\/%s_hg ith diethyl ether (2 10m) to
TR YE \nBiedRke Y dbanzefs ”E”Mﬂ - Molebed-| 452 | 283
y ny ] }-6- (Mum&wy t hi o]benzogte as
$ol e (0. LC Mb omin mzl 474 [|MH ]
50 s$ol ution he net hyI
—3'—(_%(_34151 nnr'%ulg hyl V- 8-net iyl -4-{[3-
359 (e’ (y) WA | i |meineditegiiimadnionyl ) t 0] [oee@odt ez | a6
%Emdi et hyd f or niwgekleey (10 ) wels added
g). The mixture was stirregd at rjoom
ire for 1gh
381 o H- |intermediate [3-chiorothiophenol/| ()  [Toiuene | 488 | 298
37 Adrich
" £~
362 - 3 | H (intermediate |4-tert-butyithio () (Toluene | 480 | 3.26
é\ :’ a7 phenol
TH / Lancaster
~CHy
363 H-  |Intermediate | 3,5-dimethy} () |Toluene | 462 | 3.05
(jj\ we # 37 benzensthiol/
=~
TH Aldrich
364 S :§>£°‘g’ H- |Intermediate |1,1-dimsthylethyl ) |Toluene | 489 | 259
é\ 37 {2-mercaptoethyl)
TH carbarmate/ Aldrich
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bef ore quenching wi th aqueous sodi um sul phite sol ution
and extracting with chloroform (3 20 x 200nmlL). The
organi c | ayers were conbi ned, washed with brine, dried
over magnesium sulfate and concentrated in vacuo and

putified by chromatography on silica gel, eluting '

wth 2:1 ethyl acetate: cyclohexane, to give the title
conmpound as a yellow solid (0,100g). LCMS Rt 3.03nmin
nmz 506 (MH] 170 The follow ng were synthesised in

ner  ag Ex rrﬁ,lﬁdj 379, MTOWEVET POt assSi U
s used As|pdEamEIRdd pf Mot HEEMY M 478

472 %10?’ H- |intermediate |1,1-dimethylethyl M |NN- 541
~ 14 4.mercapio-1- dimethyl-
M piparidine formamide

carboxylate
/US 5317025 A

2,63
no N N-[38i et hythedl i cyl api de was added.
NH R3SO2 NI} 12 NidBdansfit,. RLSO2- Re .
Th¥ol Redgeng ( Pur ilfalaien LCMS LCMS  No.
e catjop. VH. \ Thoq. (m b 0]
% 45}1—3 E;Fne?‘%}u%@)ﬁ?h{%ﬂ! l%’l) Ttl;lgena | ‘?,% 3.02
t hi oghenal A drich N81sC~ Me- | nternedilate
37 2 ris(nethyloxy) (1V) 538 2.92| HCI
J@nzen%t ol /p J.) Am_Chem| Soc., 0|2002, ]} 124(17),
ae7 46 '%645& "]}‘1 |£m-eﬁnﬁﬁng&la%t£negnébto§rﬂsglél () A& P94 | 252
na F I 4 ,/g/\oz ythlapphenﬁi_\a/mé}épcado
P
~CHy C
368 \Q\"jsff H- |intermediate }(4-chiorophenyl) V) |Tolens | 482 | 291
HCI 37 maethanethlol/
NH Aldrich
|
375 o ] h Intermediate [3-methoxybenzene | (vill)  [NN- 484 | 276
HCl 37 thiol dimethyl-
i j\‘s\\ J Aldrich formamide
3r7 - "';%:Jxo\ Me- (Intermediate [1,1-dimethylethyi V) NN 555 | 297
fi 45 4-marcapto-i- dimethyl-
TH plperidine formamide
carboxylate
o 1US 5317025 A
378 n ":?C‘J‘- Me- |inlermediate |1,1-dimethylethy] v NN 550 3.01
?\ 46 4-mercapto-1- dimethyl-
NH piperidine formamide
' carboxylate
— /US 5317025 A
2.89

(a) Salt forms: HCI = hydrochioride
(b) Isolation Method:
(in Mass Directed preparative HPLC (Method A).
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383 Me- Internediate 45 3-ethoxythl ophenoi (1V) 492
3.08 HCl Aldrich ec (a) Salt forns: HO =

hydrochl oride (b) Isolation Method: (IV) Mass
Directed preparative HPLC (Method C). 171 (V) Colum

chromat-ography on silica gel; it is thought that
conpounds isolated by this nethod are free bases. 5
Exanpl e 386.

6- (Et hyl sul fonvf - 4-ff 3- (et hyl oxv) phenvl | ani no) - 3- aui n
ol(u\necmdaemaua@prelwﬁéhwﬁbm mahéd@ ~CH3 HN O HSCn 0
(y};lz hntermsdl ate 37 éﬁﬁ) was conbi d
Wi (S%‘HI‘"E remaloqEaNy em aligs d?qswpﬁpﬁ,ﬁ@gggﬁ,bmgys method are
( Gre@Xbggs. pot assi umtert but oxi de (0.025g) and 10
trds(di t i pal | adi 0. 008q) .|
1803 AAERER SOIRLFBET TS bR ol PPisRpots dited by
thig metheth aredregigiseg. was added and the mixture was

sty eql;eg 1 rradi ati on (power 40W for
( f @gﬁ“sgafr}éerg\g;&ﬁgaﬁo(/\as uenched b%/) addi ti on of

l‘W”'P-ICIquﬁ Rifestedrrreparafn HiACt (Mgthndet), deliowed fy dieatpent with 2M

Hackteftiamornd sodi um bi carbonate sol ution. The organic
| ayer was concentrated in vacuo to give 0.090g of
crude 6-(ethylthio)-4-{[3- 15
(nethyloxy)phenyl]an1no] 3- qU|noI|necarboxan1de The

d \

whﬂmjﬁred at roomtenperature for 4h. The reactlon
was quenched by the addition of 1M aqueous sodi um
sul phite solution, then partitéemned between

di chl oronet hane and sodi um bijcar bonat e sol uti on. The
sol vent was renoved in 20 v and the residue was
purified by nass directed p rNative HPLC (Met hod C).

Af t er B
oy ™
o
HO N

Oxone (3.9g) was added to a stimed solution of Intermediate 47 (1.1g) in dry A,N-
dimethylformamide (30ml) at room temperature for 18h. The mixture was poured into
aqueous sodium sulphite solution (200mi) and extracted with ethyl acetate (3x100mt).
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 fiueride in tetrahydrofuran (4mi) 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;S0O,) and concentrated to give the
litle compound as a yeliow solid {(0.87g).

LC/MS R, 2.58 min, m/z 450 [MH"]

Example 378, Methyi 3-[(3-(aminocarbonyl}-8-methyl-4-{[3-(methyloxy)phenyllamino}-6-

auinolinybsulfonyllbenzoate
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evaporation of solvent the title conpound was obtai ned
as a yellow solid. LM Rt2.30mn, mz386 [ MH] The
foll owi ng were prepared In the sane manner as Exanple
386: 172 ,CHs NH R SO2 / NI-12 \ N 20 Ex. ReSQ2-
R20- Starting Thiol Reagent! LCVM5S LCMS No. Material
Source vH Rt (a) (mn) 0 384 CH H Internediate 14
| sobutyl nercaptan/ 414 2.56 (b) O Aldrich 387 ¢,/ H
Internedi ate 37 1-butanethiol/ 414 2.67 HC Al drich
388 H Internediate 37 Methyl-3- 444 2.39 HC

nmer capt opropi onate CR, ! Fluke 389 H Internediate 37
Phenet hyl 462 2.88 HCI | 8 captan/ Al drich 390 /
HH Internmediate 37 2- 438 2. 46 HC

furanyl met hanethiol / Aldri 91 \7 H Internedi ate
37 2,2,2- 440 2.6 HC trif oet hanethioi/ Al drich
173 392 Me- | nternmedi atecfl5 ‘ pt oet hyl ) 457
2.25 |

H,C CH
g 0 ]

To Intermediate 45 (0.47g) in dimethoxyethane (10ml) was added methyl 3-
mercaptobenzoate (0.34mi), potassium phosphate (0.42g), copper (1) iodide (0.028g) and
N, N-diethylsalicylamide (0.38g). The mixture was heated at 85°C for 4h before adding
further methyl 3-mercaptobenzoate (0.34ml) and copper (I} iodide (0.028g). After a
further 16h the reaction mixture was concentrated /n vacuo and partitioned betwsen ethyl
acetate (150ml) and water (150ml). The organic layers were washed with brine.(1 00mt),
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-quinoclinyl)thiojbenzoate 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)phenyllamino}-8-quinolinyi)thiclbenzoate (0.367g) in N,N-dimethyiformamide
(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 chioroform (3
X 200ml). The organic layers were combined, washad with brine, dried over magnesium
sulfate and concentrated in vacuo and purified by chromatography on silica gel, sluting
with 2:1 ethyl acetate: cyclohexane, to give the title compound as a yellow solid (0.100g).
LC/MS R; 3.08min m/z 506 [MH"]
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HCl acetam de/ Aldrich (a) Salt forns: HC =
hydr ochl oride (b) Isolation nethod: Mass Directed
prepar ative HPLC (Method A). 5 Exanple 393.

3-f (3- (Am nocar bonvl) - 8- et hyl - 4- (13- (et hyl oxy) phenvl
I'ami no) 6 guinolinyl)suifonyllbenzoic acid CHs-
&, -INHNH2 O I / NHO OHa 10 Exanple 379 (O. 1g)
was di ssol ved in met hanol (5mM) and 2M aqueous sodi um
hydroxide (1m ). The m xture was heated to 75C for 4h
Tﬁ’@fa%ﬁn& %Ld §Wﬂ1@§\gecﬁh MPi b ﬁt&nr??gb %%m 6379 3‘foWeUérepotassium

e solvent Was T empved fn vacuo an

CaTRQIIER VG5a LERY | B &d bagRtiRRiesd cafhprtassiun aphosphaienand J19d N'N-
dis@lealicyiaffie Was abiBsd.| ayers were separated and the 15
aqueous |ayer was washed wi tf) diethyl ether (50ni),
acidifed to pH4 (2M hydroaflotic acid) and extracted
with ethyl acetate (2 x 150m ). The conbi ned et hyl
acetate layers were wasfedywith brine (100m ), dried
over magnesi um sul fate agd goncentrated in vacuo to
yield the title compound as a e solid (0.082g).

LG/ MBS R 2.82nbn ni &8 imlarly prepared
were the follow ng: 174 HM:R3-iNNH2 ON

Exanpl e RGSO2- Starting n LCMs LCMS
RZD
Ex. R's80,- R® | Starting Thiol Reagent/ Purifl- | LCMS | LCMS
No. Material Source catlon MH* Ry
{a) Method {min)
{b)
380 IH ' Me- |Intermediate 453,4- (%] 508 2.81
:@L ,/0 dimethoxythiophenol
Ls A Aldrich
381 fic'“ Me- |Intermediate 45|3,4,5-trs{methyloxy) (V) 538 2,92
HCi benzenathiol
& J. Am. Chem. Sos.,
IH, g 2002, 124{17),
_ |4642-4846
382 EH’ H- }Intermediate 14{3,4- (V) 494 2.59
HCl 4 dimethoxythicphenol/
IH’ O//s ~ Avocado
383 Q ﬁ Me- (intermediate 45)3-sthoxythiophanol/ v 49z 3.08
HCI H'cj Aldrich

(a) Salt forms: HC! = hydrochloride
(b) Isclation Method:
(IV) Mass Directed preparative HPLC (Method C).
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Nunber Material Method MH Rt(mn) b 394 %P Exanple
354 (11) 478 2.67 i 395 /o Exanple 355 (I1) 478 2.65
HO 0 (b) Isolation Method: (11) Mass Directed HPLC

Method A 5 The followi ng were prepared fromthe ,
I ntermedi ates shown In the table in a sinilar manner
to the nmethod by which Exanple 393 was prepared, via
Exanple 379, from Internediate 45. Rt H \ \ \ NH2

H3 10 HO O Exanple R NH Starting Isolation LCMS LCMS

N it @rdrad dillda gBY; it "thBlght tHat cdnffouR88isbialed by thi
m&mﬁg Y 44m%i\5/)m%16 258 H lvuaa%t\l H, 3‘8)7 '.s aea Ry
r+nt°er%§ PS&’@S% (1V) 487 2.9 HC 398 o Internediate

36 (1) 504 2.83 NH (a) Salt fornms: HCII =

hydrochloride (b) Isolation Method: (1) filtered off

and used crude. .
Example 386. 6-(Fthylsulfony)-4-{[3-(methvio henvllamine)-3-quinolinecarboxamide

hydrochloride

0\
CH,
HN
N
H,C O,,S N NH, HCl
o
N

Intermediate 37 (0.100g) was combined with {oxydi-2,1-
phenylene)bis(diphenylphosphine) (0.011g), potassium terf-butoxide (0.025g) and
tris(dibenzylideneacetons) dipalladium(o) (0.008g) in 1,4-dioxane {iml). 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-(ethyithio)-4-{[3-
(methyloxy)phenyllamina}-3-quinolinecarboxamide.

The crude sulphide was dissolved in N,N-dimethylformamide {(5ml} and treated with an
excess of oxone (0.375g) and stimed at room temperature for 4h. The reaction was
quenched by the addition of 1M aqueous sodium suiphits 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 title 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:
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5 (1V) Mass Directed HPLC Met hod C
conpounds isolated by this
Exanpl e 399.

salts.

It

i s thought that
nmet hod are hydrochl ori de

6- (f 3-f (Di et hvl am no) car bonvl | Dhenyl ) sul fonvl ) -8-neth

- 4-{f3-

10

(i net hvi oxv) phenvl | am no) - 3- aui nol i necar boxam de

hydrochl ori de HOC-1 &NH
HCl CH3 To a solution of Exanple 393 (0.082g)

N, N- di met hyl f or mam de (3ml) omas added N, N- 15
di i sopropyl et hyl am ne (0. 12nm ) and

O (7-azabenzotri azol -
t et ramet hyl ur oni um hexaf
m xture was stirred for

0.8m, Aldrich).
di net hyI amine in tetrahy
added. After
in vacuo and partltl oned t}.pt\/\/een et hyI

1h t he

Af BPg

r

eac

kn,1h mor

e

\ O\ N-12 N H3C- CH3 O

n

The

#ghydr of uran (2M

(2M* 0. 8ml) was
omNm xture was concentrat ed
acetate (200mi)

and

UJ

qQueous UUI u I'QJ_LdI DUIIdI. S J.UUITI ITIt % T
| ayer|s=hef e hed Rutih BEfRE (1 bagppt e&c'ﬁ hCMS
malgnesf“anJ sul fate |and [coMeteralr af ed $wrapacud. ™ Re
Puri fli ¢é&t] on by mass |5 directefd HPLC (l\/btrod C) (ryad
the tlitl el compound as )ja yellow golid (0.0229). LCO M
Rt 2.181 rrn nthQ[ ] Simlarly prepgred re
t he flogdso hg OH\H| ihtedviekiifle 14 [lsbbutyl merbapiil/H 18214 O2bb
20 RINpQ R y, \ Aldrich

367 ”Wj\ H- Intermediate 37 |1-butansthiol 414 | 267
HC! Aldrich
388 |, H H- [Intermediats 37 [Methyl-3- 444 | 239
HCH T\/ ~ mercaptoproplonate
CH, | Fluka
389 E\ H- jintermediate 37 |Phenethyl 462 | 2.88
HCI ©/\1 mercapian/ Aldrich
390 @\’g H- (Intormediate 37 |2- 438 | 246
HCI ¢ ™ furanylmethanethiol
! Aldrich
301 F){/H H- (Intermediate 37 [2,2,2- 440 | 26
HCl |F ~ trifluoroethanethiolf
Aldrich
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10

15

20

Rso 10 Exanple R NH- Rt0- WORN- Starting Am ne LCMVS
LCMS Nunber Material Reagent! MH Pt (a) Source mn
400 H Me2N- Exanpl e di net hyl am ne 2M 505 2.52 HC
395 solution In tetrahydrofuran/ Aldrich 401 H H2N
Exanpl e Ammoni a sol ution 477 2.42 HC 395 880/ Merck
H 402 H MNH Exanpl e nethylam ne 2M 491 2.47 HC
&TH 395 solution in tetrahydrofuran/ Al drich 177 403
H Exanple Pyrrolidine! 531 2.64 HC 395 Lancast er

404 B q I e pAI nmer—51972—74 HE 95—Alret+gh
NH HI\CS%1%’E%¢D%% (rlompsdies 1% ﬁélefcmfhﬂ) 7857 {85395
Al drilcH%b) &NH H|N\ 406 H  ~Niacesrdepiesicovr pholli ne/
547 2. 51 |HCl \ 1C¢~ 395 Lancaster H

(a) Salt forms: HC! = hydrochloride
(b) 1solation method: Mass Directed preparative HPLC (Method A).

Example 393. 3-[(3- inocarbonyl)-8-methyl-4-{[3-(methvio henyllamino}-6-

auinolinyhsulfonyllbenzoic acid

NH

NH,

O=up—=0

=
s
N

H
HO” Yo 3

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
temperaturs 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 hydrochloric
acid) and extracted with ethyl acetate (2 x 150ml). The combined ethyl acetate layers
were washed with brine (100ml), dried over magnesium sulfate and concentrated in vacuo
to yield the title compound as a beige solid (0.082g).

LC/MS Ry 2.82min m/z 492 [MH"].

Similarly prepared were the following:
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10

407 H Exanpl e Et hanol am ne/ 521 2.38 395 Aldrich HC
&NH 408 Me- Me2N- Exanpl e di net hyl am ne 2M 514 2. 71
HCl i | 397 solution in !JH tetrahydrofuran/ Al drich
409 Me- Me2N- Exanpl e dinethylam ne 2M 543 2.19 HCL
HN \ CH 396 solution in tetrahydrofuranl Aldrich -
410 - N Me- H2N- Exanpl e Anmmoni a sol ution 515 2.13

HCl | \ CF6 396 880/ Merck 411 \ | S Me- MeNH Exanpl e
nmet hyl am ne 2M 529 2,17 HC1 H 396 solution In CH
tetrahydrofuranl Al driclomdl2 Me- H2ZN- Exanpl e

di met hyl am ne 2M 486 2.6 HCl i | 397 solutionintr
tetrahydrofuran/ Al dri 78 413 Me- MeNH Exanpl e
nmet hyl am ne 2M 500 2.6 i 397 solution in
tetrahydrofuren/ Al dri 0 Me: Me2N- Exanpl e

di net hyl am ne 2M 531ﬁ‘2. 6 (c H3gd! sol ution In
t et rahydr of ur an/ s
R X NH,
O
/‘
N
Example R*SO.- Starting isolation LCMS LCMS
Number Material Method MH' Rt (min)
(b)
394 : "\‘.s’i Example 354 (n 478 267
395 % |Example 355 n 478 2.85
~
HO [#]

(b) Isolation Method: (ll) Mass Directed HPLC Method A

1

The foliowing 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
ﬂ “SNH
i 2 NH,
o
N
H.
HO™ 0 :
Example R'NH- Starting Isolation LCMS LCMS
Number Matarial Method MH' R¢ (min)
(a) ()
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Aldrich (a) Salt form HCO = hydrochloride (b) Exanple
405 was isolated by Mass Directed preparative HPLC
(Method A). (c) Exanple 414 was isol ated by aqueous
work up. 5 Simlarly prepared from Exanpl e 394 were
tHe ‘follfowing: Me NHO $I | 0 NI-12 N RzeiN-, R30
Exanpl e R2' RAON- Ami ne Reagent! Isolation LCVS LCMS
Nunber Source nmethod MWRt (min) (a) (b) 415 H2N-
Anmoni a sol ut’i on (I) 477 2.45 HC 880/ Merck 416

Me HNH—TTet rytam M) —491t—2-5% ot Ut eI
t et r ahy®Pof Lir ﬁ dr i Riprmadiate By r @V dl neP1Banc &2P er
(1) $31HG. 6p 79 MS propyliam ne/ JAldrich (1) %19
2 751 HO NG 419 di met hyllami ne 2M (1) %05 2.53
HO  sol agi oh fii n tetrahvpﬁ{grp,gd;mm/ Afrifch.420] 29
| sobut yl@ni Aldrich (Il) 533 2.8

308 Q_’\c’) intermediate 36 0} 504 2.83

TH

(a) Salt forms: HCl =
(b) Isolation Method:
(1 filtered off and used crude.

hydrochloride

5 (V) Mass Directed HPLC Method C; it is thought that compounds isolated by this
method are hydrochloride salts.
Example 399. 6-({3-[(Dimethylamin bonyliphenylisulfonyl)-8-methyl-4-{[3-
10 (methyloxy)phenyllamino}-3-quinolinecarboxamide hydrochloride
HC
ﬂ NH
S\'B = NH,
~
N
C CH,
" \l o * Hol
CH,
To a solution of Example 393 (0.082g) in N,N-dimethylformamide (3ml) was added N,N-
16

dilsopropylethylamine (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

H,c HNC (a) Salt form HC = hydrochloride (Db)

I sol ation Method: (1) Mass Directed preparative HPLC
(Method C). (11) Mass Directed preparative HPLC

Method A). 5 Exanple 421. o
- f f 3- (Met hvl oxv) phenvl ) ami no) - 6- (4- Di neri di nvi sul'f gnv ™
[ )-3- aulnoli necarboxam de ~CHO HNa ZO &NH S NH2 N
10 To a m xture contai ning Exanple 472 (1.3g) in

ani sole (9nl) was added a sol ution of 95%

fuﬁﬁérf‘fhuﬂﬁﬁa&ﬁ\%t?@aﬁﬁeglg r%@t{é?ﬁpl%furérﬂ?ﬂ)oaenrﬁlb‘ %a@aﬁ éH CARESTh the

stirred

reagien SMixtirgveas GoRcenrated in yanwoapd P%@ﬂﬁﬁ@ewee\?ww% (200mi)
andf 5dmeb@ RIS Ga?eaibonat@r‘(mrﬁwdmé bt'g\éhi&t rayérww‘ere Wastel Whith brine

RO e e PaSnastine Siel e oro e I v, Rysiation by mess

difedt28 W'H-de*fmﬂlwrgaﬂwﬂm_tmd iad atyeliovaspiid quie22g)hase
LM RStaH, M fthghoform (3 x 200ml). The conbi ned
it X

organi c extracts "were washed with water (100m),
drled and concentrated in vacuo to give the title

é%r@dswe,@tug#oh Sg,ol id (1.1 g). LM R 1.94
mn mlz441 [ MR] 180 mlarly prepared were the

foIIovvlng RRNHO O R ~ 1 \ \ NH2
R1
ﬁ SNH @
S
W\ = NH,
o]
=
N
29 20
R~ 5 R
!30
Example R'NH- R®. | R®R¥N- Starting | Amine LCMS | LCMS
Number Matorial | Reagent/ MH* Re
(a) Source {min)
400 - He Moo Example |dimethylamine 2M| 505 | 2.52
HCI 305 solution in
rfa tetrahydrofuran/
Aldrich
401 - H- |HeN- Example |Ammonia solution| 477 | 242
HCI 395 880/ Merck
RH
{
s
402 H- |MaNH- Example {methylamine 2M 401 247
HC) 305 solution in
lilh' tetrahydrofuran/
Aldrich
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N R2 Ex. WNH- Fe- R3SO2- Starting isolation LCVM5S LCMS

No. Materi al

Met hod MH Rt
Exanpl e 353 (1) 1.98 427 TFA 0 Exanple 352 (11) 467

(a) (b) mn

422 0 Me- H2N

1.97 423 0 Me. HN's NHO \ 470 14 Me- HN, Exanple 378

(1'11) 450 2.03 TFA 'o O§\
376 (1) 479 1.77 TFA o\

"aN

Me- Ma O

Intermediate (11) 473 2.10 F s N. 55 NH 0 477 CH

NH 474 Me Me- H a Exanpl'e '
IHO 476 '

Me- Internediate (I1) 433 2.03 tl 56 NHO 1 561 F
VBjos Y EXaNpT € 6P, 1T \@% Iexdmple | |Fyrotidier | 531 | 264
Het é\ NG [3es Lancaster
P
404 fCH' H- m Example |propylamine/ 519 2.74
HCl é\ 305 Aldrich
" HN_
405 - H- /t’ Exampie |lsobutylamine/ | 533 | 2.76
(b) EB\ HiC 395 Aldrich
\H HN\
]
406 o H- (\N/ Example  |Morpholine/ 547 | 251
HCl é\ & \/I 395 Lancaster
IiIH
407 - W | Example  [Ethanolamines 521 | 238
Hel 395 Aldrich
TH
a8 | I Me- |MeyN- Example [dimethylamine 2M| 514 | 2.7
HC! é\ 397 solution in
TH tetrahydrofuran/
Aldrich
408 /@[\) Me- {MezN- Example |dimethylamine 2M| 543 | 2.19
HCI HT \cn, 398 solution in
: tetrahydrofuran/
Aldrich
410 /@E:? Me- |HzN- Example |Ammonia solution| 515 | 2.13
HOL [ 396 880/ Merck
cH,
411 Y@:% Me- 1MeNH- Example [methylamine 2M 529 217
HCl P{CH, 366 solution in
tetrahydrofuran/
Aldrich
412 ﬂ Me- [HzN- Example |dimethylamine 2M| 486 261
HCl C[l 397 solution in
NH tetrahydrofuran/
! Aldrich
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5

181 567 a Me- HN o Exanple 568 (V) 426 1.80 HC

Oe\ (a) Salt forns: TFA = trifluoroacetate (b)

| sol ati on Met hod:
reacti on m xture;

(I') Filtered off directly fromthe
i s thought that conpounds

It

_ 11 n

i'sol at'ed’”'5 by this nmethod are trifluoroacetdte’sal'ts.
(11) Aqueous wor kup of the crude reaction m xture
is thought that
conmpounds isolated by this nethod are free bases.

wi t hout further pu

rification;

it

(TLT) Erjppde produ

| t H¥ls {#fought t hat
met hod trlfl uc
isolated by SCX i

conpounds i

1 T arr'rtua'eu' o
product @and no furtMer °“fﬂ]rifi?ﬂ

P8
B at eq

RelEyaep P eld Bt |
soffjontirhj s

10

roadetate salts. (Iftefrahfraficintt

n_exchange tp give

Ak f r ee

ase (

2.89

Exanpl g
4-113-{ Met hvl oxv)

hridi nvll cur

ave

henyl | ami no}} 6-frl -

lfonll-3- auinoline

Reaqt i p ture ewgp ed to eY§mettiviamin S
th@é) H{@t hod x ﬁﬁ%ﬁe hydliﬁznﬁﬁoriﬁeé::%gi f§2 1?5”9
b 42

n

RS bonvl
gﬁﬂmxam dr OI,nY(*

=S

2.65

(?) Rﬂﬁ’f’@m‘b'}é’hﬁmﬁd% 20 To a nixture contai ni ng

(BxExanipie 405lw4Osdatod by Mass Dirédédpreparaie HFLG

SR 1R 830 Y SqeaHR B

@istfiod Ay
chloride (0.020m).
rogen for 18h at

roomtenperature and was then diluted with nethanol

Sirhitary prepBRdSIMHEkdibl

cartridge and eluted wth net

evaporated and the

&'\854 w&@ﬁﬁ%ﬁﬁwﬁ&:

ano

residual gugypurified by

an am nopr opyl
The el uent was 25

chr omat ogr aphy on SPE el uting th a
ﬁ NH
?\ X NH,
o)
0 =
N
N
Rae/ \RSO
Example | R¥R¥N- Amine Reagent/ | Isolation | LCMS LCMS
Number Source method MH* Rt {min)
(a) (b)
418 HzN- Ammonia solution ] 477 245
HC! 880/ Merck
416 MeHN-  Imethvlamine 2M )] 491 2.51
HC! solution in
tetrahydrofuran/
Aldrich
Pymolidine/ Lancaster {I) 531 2.66

417 < :‘|
HCl NG
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182 i } ~f Ii lei... gradient of nethanol in
chloroform (0%to 10% to give the title conpound as a
yellow solid (0.043g). LOMS R 2.63 min, mz 545
(M#] 5 Simlarly prepared were the following: RN

/WN NH2 20 Ex. R NH R2D- Rx- Starting El ectrophll'et'
| solation LCM5S LCMS No. Material Source Method WH R
(a) mn 425 H Exanple Methyl (11) 499 2.48 421
chloroformate/ 1 J* &NH CH3 Al drich 426 H O Exanpl e

Acet yt—chtorraer (1 3 21 [A4Z2T AT Qri NH,, bs C
427 t 8o Scﬁ'xarrp pé""ﬁ?&f’ﬁé"r’f’é"“( \) Mo bAT e
sul phon¥ chlorjde/|r O Aldrich {428 H |Exanplle 3

net hyi but anpyl ™M11) 525 2.61 H, o 421|chlorilde/
Al dr irech——++H-429 E)(anp: € C_yt.: oPToPentT ,1117W
2.42| 499 chr M Qimetyangie2MaAl dri b 18F%W30 SEPF h-
Exanpl eH@- f Ur ancar beiytenigl 1 1) 535 2.5
tetrahydrofuran/

Aldrich
420 /‘? Isobutylamine/ Aldrich | (11) 533 28
HC

HNG

(a) Salt form: HCI = hydrochloride

(b) Isolation Method:
{)] Mass Directed preparative HPLC (Method C).
(1) Mass Directed preparative HPLC (Method A).

Example 421. 4-{[3-(Methvio henyllamino}-6-(4-piperidinyisulfonyl)-3-
quinolinecarboxamide

/CHS
HN NH
s//0
0// = NH,
-
N

To a mixture containing Example 472 (1.3g) in anisole (9ml) was added a solution of 95%
trifluoroacetic acid in water (45mi). 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 (300mi) and chloroform (300ml) and the aqueous
phase extracted with chloroform (3 x 200ml). The comblned organic extracts were
washed with water (100ml), drled and concentrated in vacuo to give the fitle compound as
a yellow solid (1.1g).

LLC/MS R; 1.94 min, m/z 441 [MH"]
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5- net hyl -
H, c chloride
Benzene (1V) 581 2.9

421 chlo

ri
3- (I
!

id
I

e/
1)
Va

lip 421 sui phonyl

Aldrich ~H 431 H Exanple
550 2.55 421 isoxazol ecarbonyl NH
brid e & 10% 432 Fl. | Exanple

chloride/ NH

A'dri'¢H 433" ~H, H CHa Exanple 3,5-dinethyl-4- (1V) """

600 2. 88
chl ori del

2- (acetyl am no) - 4-

a. ...

sp 421 isoxazol esul fonyl r

Avocado 434 ~cH H Exanple

(1V) 659 2.69 421 nethyl--,

Ha O

~ WH

SiriiaAy PrePareusitrd Habliowsfk or i de/ Al drich 435 H Exanple

1- but anesul phonyl
Aldrich ~ WH , GH,

(1V) 561
436 H

375 il
-met hyl i m dazol e

421 chl ori de/

e
(1V) 585 2.35 421 &s 0phonyﬂ“£N “chlioride! | M
brid e 437 H ExanplsS{soxazobe - 5%\ (111) 536 2.37
&N\H 421 carbonyl chiorig Hx38 H H Rx
Exanpl e 2-furancar bonyl 2.42
RZO
Ex. R'NH- R¥. RSO, Starting lsolation | LCMS | LCMS
No. Material Method MH* R
{a) (b) {min)
422 © Me- "‘"\‘\ Example 353| () 198 | 427
TFA Vi
N c//\-
423 @ Me- HO o |Exempiess2i 467 1.67
_NH o”s ™~
470 2" Me- HO . [pameleszs| m 450 | 2.03
TFA g
iy \
/NH o
Me
474 a Me- HO\ o [Example 376 0] 479 1.77
TFA é g
[
NH 0
i
476 _CH, Me- HNCL o |ntermediate ) 473 2.10
£ S
O”
TH
477 % Me- H’"\L Intermediate | (Il 433 | 203
F. (#]
Vi 56
PAN
TH (=)
561 i Me- ”’NI Example 602 (V) 403 1.93
B//o
r a
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5

10

15

20

25

421 chloride / &NH o Maybridge | 439 H HaC Exanpl e

| sobutyryl chloride/ (I111) 511 2.42 | 421 Aldrich IH
184 440 ON H Exanpl e Proplonyl chloride! (111) 497
2.31 HCv \ 421 Aldrich 441 ~cH H Exanple 1- (111)
538+2.44""GN 421 pyrrolidinecarbonyl H chloride! ™ *
Lancaster 442 Me- Intem edi 2-furancarbonyl (1) 549
2.65 ate 54 chloride ! Aldrich &\H 443 ~ Me- Exanpl e
2-furancarbony i (1) 544 2.69 470 chloride / Aldrich
4 = anpi e Cycopr orame 518 2r63—T#70
¢abPbdny! Tchi ori de Ye1 ™Al drigch E’%% A | ni efffed| 140
O/ dpro TH(I) 523 2. @&t e|54 carbonyl chforidel!
PN Al drich ' 446] Me- Ex@npl & 2-fur arbonyl (1)

561 2.66 Y 423 chloride / Aldrich /NH 447 1 Me-
EX ad)1Baf féate! P e fflBroaddtate35 2. 58 . 4; 0 423 carbonyl

Chebﬂsiol%ﬁonl Me'\moéla:‘l drich

(1} Filtered off directly from the reaction mixture; it is thought that compounds isclated

by this method are triflucroacetate saits.

(1) Aqueous workup of the crude reaction mixture without further purification; it is

thought that compounds isolated by this method are free bases.

(i) Crude product was trituated to give the desired product and no further
purification was carried out; it is thought that compounds isolated by this
method are trifluoroacetate salts.

(IV)  Productisolated 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.

D

Example 424. 4-{J3-(Methylo henvllamine}-6-{[1-(phenylcarbonyl}-4-

iperidinyl]sulfonvi}- inolinecarboxamide
~CH,
N NH
s//o
& = NH,
-
N

To a mixture containing Example 421 (0.050g) and triethylamine (0.025ml) in dioxane
(2ml) was added benzoyl chloride (0.020ml). The mixture was stirred under nitragen for
18h at room temperature and was then dlluted with methanol (5ml), The solution was
applied to an aminopropyl cariridge and elufed with methanol. ~ The eluent was
evaporated and the residual gum purified by chromatography on SPE eluting with a

182



448 9:: \ Me- Exanple Methyl NO 525 2.57 HC 100 IR
p 423 chloroformate! NH CH3 Aldrich (a) Salt forns:
HCI hydrochl oride (b) Isolation Method: (1) Purified
by chronatography on an SPE colum. 5 (I1) Aqueous
wor Kup 'of the crude reaction nmixture wthout furtHer
purification. 185 i i'l."lu, ft~,r (1I1) Purified
usi ng an SPE cartridge (an1nopropy| solid phase)
foll owed by chronmatography using a silica SPE col um.

gl‘a'd‘éht auﬁlbfhhﬁa iy %hlﬂn%fcgﬁlb@?';tocﬂf };)r’t'odg@?e ﬁw@'ﬁgﬁhgw&d as a yellow

e

g ase triturati

r( Bf the crude reactlonfollovved by trituration
LONSR@GEW@MM{M—L‘] 5 (VI) Aqueous wor kup of the
crude reaction followed by addition of dilute HCl in
di oxane and evaporation; it is thought that conpounds

Sindlethapregarby wetd the fdlibwing: are  hydrochl ori de salts. 10
Exanpl e 449.

4- (2. 3-D hvdro- 1- benzof ur an- 4- vl am no) - 8- net hyl - 6-r ( 1-
nmet hyl - 4- pi DerIFGL sul fonyl |- 3- cui nol i necar boxam de
hydrochl ori de /~ \é( \ 'NHg, 43 HCl To a
m xture contai ni ng . ) and
triethylamne (0.025m) # S e iyl f or mam de
(2m ) was added net hyl Podl The m xture
was stirred under nitrogen
tenperature and was concentr
nitrogen. Purification by chrfomatography on silica
gel, el ut| ng Wi t h di chI or onet hane/ met hanol (95:5),

HEDN B g ,,I -l

davit d \4VIII"[C DUF 9] VVITI bll ~) S OT vcd = d‘l’U/\'[]JU
(Etonfl ) Mt [ B%td vIFth ANPYr [DRmeweotien or i [desiio [1ows | Lous
deoxjane (0. 100m ). After Eeneegarjogowren 20 by iduewi (NgH | R
dewn under njtropen the tjtle clpnpound was ok} aijned 3Smin) |
aze/l lootW sol | dy. O/ﬂizsg)- Example |Methyl (y | 409 | 2.48
421 chloroformate/
NH H, Aldrich
}
<,
426 g H- jj\ Example [Acetyl chloride/ ()} 483 | 2.27
421 Aldrich
H,C '
'NH
f
~CH,
427 H- // Example [Methane V) 519 | 2.43
// \ 421 sulphonyl chloride/
TH (o) Aldrich
CH,
428 | ¢ H- M Example |3-methylbutanoyl | () | 526 | 2.51
HG 421 chloride/ Aldrich
TH
~CH,
429 H- Example [Cyclopropane {tin 509 | 242
421 carbonyl chioride/
TH Aldrich
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LCMS Rt 1.99 mn,
6-r(1-Acetvi

vl am no) - 8- net hyl -

186

-4-pioeridinyi)sul fonyll-4-(2
3-di hvdr o- 1- benzof ur an- 4-

N1 NH p~ |
Exanpl e 423 (0. 0509)
aceti c anhydride (0.011m).

NH2

NCI

m z481 [ MH] 25 Exanpl e 450.

3-oui nol i necar boxam de hydrochl oride
To a nixture contaihi'ng
in pyridine (2m) was added
The m xture was stirred

under ni trogen for 18h at room tenperature,
gart-Hmhed—petweern—ghtormoformy( luum n 0/0 ogkum
£8r o ac?;e sol ttilog ( 1BRTHe éﬂ@"‘iag ?s s p)ar itga 3y2'5
hydnegPhobi ¢ [fritidafd the [#¥ganilelordgRined rgated with #M
hydr wchloride™n 1, 4-idi oxarle (0.100m After
evaLoratTon er  nitr A+
gangourt® was syethykew sol|i dillf 0.|0F®eg) 255
LC/ N 2.3 koxdRieSitEm @r | y prepar ed
vvere/%ﬁ@fol %O o N-12 N |20 Ex.
St arjt ing}"el e . No R NH R20-
R3502 bter Source (Th)
638 1)) 9 451 aBPESne| 1) 515 ) 3 51 | 29
I 1-m 476 @iph@yimhleiidp/idh 452 |1 o
Me- ‘ e Aldided 422 ghl ori de!
o A, 3 5-dimethyl-4- ) 600 | 2.88
é\ isoxazolesulfonyt
TH chloride/ Avocado
434 S 2-(acetylamino)4- | (V) 859 | 2.69
methyl-1,3-
H thiazole-5-sulfonyl
! chioride/ Aldrich
435 - H- ,,c/\/?{{ Example |1-butanesulphonyl {  (IV) 561 | 2.76
é 421 chloride/ Aldrich
TH
436 -t H- H‘c,_,/i p |Example |1-methylimidazole | (V) 585 | 2395
é\ o,»f\ 421 4-sulphonyl
WH chloride/
i Maybridge
437 | 7 H- Example |lsoxazole -6- (| 538 | 297
= 421 carbonyl chloride/
TH \, Lancaster
438 - H- Example |2-furancarbonyl (UL)] 635 | 242
é\ 4 ] 421 chloride /
TH o Maybridge
439 - H- ' Example |lsabutyry chlorde/ | (I} 511 | 242
é\ e 421 Aldrich
r '
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IH Al drich

2.15 HC
1 Cel
HCl

Fi O

187 CH, 453 Me- H3C Exanple Acetic (I) 475
IH HH Al drich 454

Fi

"0

o

0 477 anhydri de/
Me- 1-19C, Exanple Met hane-
p' "~ O 477 sul phonyl

(1V) 511 2.23 S5

Al drich 455 "C443 Me- NC 0 Exanple Methyl
2.29 HO F -

456 o Me- H O Exanpl e Mt hyl
422 chl oroformate

T C \'O 477 chloroforrnate
(VI) 485 2.36 3C ( O
H/ A|dI‘ICh HH 457 -0 Me- HaC, sS~

AQI'\

yH chl ori de/

(I'V)y 491"

I'Aldrich

O

ayEt

rne-

P %I;TN“%’

stl' phofiyl NH CHTG [—;de| AR, E*‘b\’rm gor | 23
Acet (€ [111) |468 IyEﬁ1567 Adielydride/| HC k o
Al dr rja) 5alt forrrs H{I = hydrochloride. (c)
lsol t_|n Net (L) As for Exanple 450 5| (]1) Mss
Dt ebt %0 * HPLG flM?t hod[ A) (dxkthpie Ruri fied by| sighi cp s8F 244
el ut WI th [et hy et at g, met H}ﬁ:?&ﬁ&inecarbonyl
lilH chioride/ Lancaster
~CHy
442 Me- | ¢ ) Intermedi [2-furancarbonyt n 549 2,65
ate 54  [chioride / Aldrich
Nt
I
443 | Me- Example [2-furancarbonyl 0 544 | 260
.\? 470 chloride / Aldrich
444 |l Me- [\r( Example [Cyclopropane ()] 518 | 2.63
? a 470 carbonyl chloride /
!J Aldrich
T,
445 Ma- Intermedi |Cyciopropane { 5§23 2.57
ale 54 carbonyi chloride /
rlm Aldrich
448 ° Me- |} Example [2-furancarbony) 0) 561 | 2,66
423 chioride / Aldrich
_NH
447 ° Me- % Example |Cyclopropane m 535 | 258
4 423 carbonyl chioride /
_ANH Aldrich
448 o | Me- /ﬁ\ Example [Methyl vl) | 525 | 257
HCI ? 423 chloroformate/
_ANH 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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(1'V) Mass Directed preparative HPLC (Method C). (V)
Agqueous work-up followed by addition of 4M HCl in

1, 4-dioxane to a chloroform solution of the free base

to give the hydrochloride salt. 10 (VI) Am nopropyl
SPE columm. Exanple 473: o e
4-ff 3- (Met hyl oxv) phenvl | am nol - 6- ((2-f ( 2-

nmet hvl or opanovl ) am nol etitvil sul fonvl)-3-0

ui nol i necarboxamde 188 O, CHs CHy HH/ H3C 1' O NH

0 (1 Piied Oubing Aar? 06t | EirBhe RARMIRRRIOLokd. HRLH) fiBwed by

msole m) Wwas treated a so

MejogeRe, &E@W 8 sieq ﬁpﬁﬁ(’lﬁﬁ‘f‘er (5ml). The mi xture was
st(N) Padﬁequrs-r@ranaspﬁ eérmdgre o’?ﬂz}i yPsdhd %ﬁabwfows&ﬂytrituratmn

a ed.in cuo tritu
c RRAUE0D} §LP ot 6 e reacutn Tl sratat SE B catle o
by(VRiAqueats warkupasiithe ordeh reﬁcﬂgﬂ falowbdhthg aﬁdﬂnoﬁtcheditu&nBlCI in
d yeal

dtg?éel% aellid3 v?ngé ny ﬁ lg Qtf/&%% tﬁiat {rﬁ)%glrg%su ?ggﬁsgf’ g tﬂs Vr\ﬁeﬁ%%d are
hWr‘PW'WRPG?'Fssopropyl et hyl ani ne (0.04n) foll ovved by

i sobutyryl chloride (0.015nl, Aldrich) and the

resulting solution stirred at room tenperature under

10 nitrogen for 2h. The solution was diluted with

liooyi]-®6uine wbbxadeHah tmihlaﬁse purlfl ed by
chromat ography on silica gel eluting with a gradient

ormto give the title
27g). LCOMS Rt 2.22

of 0%to 6% nethanol in chld
conmpound as a yellow solid
mn, mz 471 [ Mk 15-Exa

6(I1(1H—Imdazo - vl ar hsey NHA' peri di nvfl sul f ony
i }-8-nethyl-4-ff3- &

(et hyi oxv) phenyl | am no}ofyS etarboxan de

HCI

CH,

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 (85:5), gave a white solid which was dissolved in dioxane
(10ml) and treated with 4M hydrogen chioride in 1,4 dioxane (0.100ml). After evaporation
by blowing down under nitrogen the fitle compound was obtained as a yellow solid
(0.028g).

LC/MS R; 1.89 min, m/z 481 [MH"]

Example 450. 6-[(1-Acetyl-4-piperdinyl)sulfonyl]-4-(2, 3-dihydro-1-benzofuran-4-

ylamino)-8-methvl-3-guinolinecarboxamide hydrochloride
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O~CH5 N ash 6NH O NHz 20 H9 189 To a solution
containing Internediate 54 (0.041g) in

NN- di met hyl f or mami de (3m) were added

| m dazol e- 4-carboxylic acid (0.012g, A dri ch)
(IH-123benzotr|azoI 1-yloxy)(tri-1- C
pyrrolidinyl)phosphoni um hexaf | uor ophosphat e (PyBop)
(O.053g) and N, N- diisopropylethylamne (O 03m ). The
solution was stirred under nitrogen at roomb5
tenperature for 18h and was th concentrated in
vacuo. The residual gum was pugified using an

am nopropyl SPE car r| dge el g with nethanol
fol | oned by chro ap y o |c gel (SPE
cartridge), el utlng I 0%to 8%

radlel'tl
met hanol I n chl oroform to'/S o7 e~ T
a yellow solid (0.031 g).
[M-141 10 Simlarly prepare vveNe the foIIovm ng: Me
IN/N ~NNHO %0/ 1 bNHZ N M Exaqrpl e Starting
Am ne Reagent/ LCMS LCMS Nunber Rx. Material Source

TN n‘i&tu(emﬁtannnﬁga)e;éﬁr@;lﬂmb65697)41n2p;frurn@| @nicwadé added acetic
aﬁky%&ec WO%Z;IJ’mI? 5I‘he mixture was stimed under nifrogen for 18h at room
temperature, partitioned between chloroform (100m!) 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 ttle compound was cbtained as a pale yellow solid (0.021g).

LC/MS R; 2.32 min, m/z 509 [MH"]

, N];;I e conpound as
P2.32 mn m z 549

Similarly prepared were the following:

R
5 o) \NH o
R S//
0// N NH,
.
N
Rao
Ex. Starting |Elactro Isolation | LCMS [LCMS
No R'NH- R®. R*S0;- Material |phile/ Method | MH' | R,
(@ Source (®) (min)

451 Me- cj\ Example |Acetic an 515 | 2.31
F O\ 476 anhydride/
Aldrich

?H ’J\

0,
452 Me- | HC ﬁ\/\*s\\/ Example |Acety] v | 480 | 214
HO) o %o |42 chloride/
NH Aldrich
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460 Exanpl e 474 Cyci opropyl met hanoic 547 2.12
Al drich 15 Exanpl e 461.
3- Di hvdr o- 1- benzof ur an- 4- vl am no) - 8- net hyl

yl sul fonyl) - 4-
pi peri di nvl | sul fonvl } - 3- gui nol i necar boxam de "

hydrochloride 190 0 O NH SA CON Ol "Na |

4-(2

aci

/N HCl

d/

-6-(11- (neth

CHe CH3 To a m xture containing Exanple 423 (0.0509)
I'n 1, 4-di oxane (2n1) was added nethanesul phonyl

TOOS T I XU ulf e was bll T eu UIIUl:‘I
Mesr Lc\ggsr/‘gsﬁ JEFEJB‘I‘ 'és’dfpartlwl orled™ | 215
2 | adet at® (160nP) 4Thd 1 (Pmveesel um
bi cardetase {sol yti on (100m ), [separ $tdgeh andj dri ed.| The
solid obﬂalﬂed s dissolved in 1 4-di oxang and
454 i eat ed“ i t i M M | ey el oﬁen c§h}o Hx&hpid ark= di qun)e 511 | 2.23
CAQPR] ). After or gphgnLhe t Engonpound vas
loeli as|a pdl Sy Pod o814 (0. f&:hrng LC/ VB R 2.5
in, ro/Ms A 10 Exarrpl e 462: |
i l\ obehviil-su pé%?‘.\v’! ] 1= '_l_( -
4 0 n,ﬁ@e gare {E3arerler [Mestmi de| (V) | 491 | 2.20
HChy df ori¢gle HN' T OlicHo 0730 47CONHZhiEoforiateHCI
Trib hosphijne (0.05nl) was addggghf a Istirred
i xture of Exanple 360 (0.052¢), cyclopropyl met hanol
45a([0. 028g)o and di {Tar tylazo rate (0..gog) |
tlet dpof Jr'%n H{Jié 3 /Z%a E?d,ax'ﬂitro ) d""Elrg 238
dtirning wa$ comtinuéd at ©28 8 3h|chiarpemets) v ent was
doncdhtrated and the residue purifig8id)y nmalss directed
Joreparat|\lo HRLE (J\'[Ethnd P) th Qﬂ_g ve the title
457do @ \as alleyebll-lafmg, 4 0|E99gple. |Methane- Vi) | 505 | 2.1
oo o o |a22 sulphonyl
TH chioride/
Aldrich
531 S Me- j\ Example {Acetic my | 488 | 200
2 Me PO\ 567  [anhydride/
?IH 43\\/ Aldrich

(2) Salt forms: HCl =

(c) Isolation Method:

(1)
(n
(un)
(V)
)

As for Example 450
Mass Directed HPL.C (Method A)
Purified by silica SPE eluting with ethyl acetate/ methanol
Mass Directed preparative HPLC (Method C).

Aqueous work-up followed by addition of 4M HC!in 1,4-dioxane to a chloroform

hydrochloride,

solution of the free base to give the hydrochloride salt,

(VD)

Aminopropyl SPE column.

Example 473: 4-{[3-(Methyloxy)phenvllamino}-6-{{2-[(2-
methylpropanoyllaminolethyl}sulfonyl)-3-quinolinecarboxamide
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191 LOMS Rt 3.4min, mz 504 [ MH Exanple 463:

6- [ f 4- Et hoxvphenvl ) sul fonvl | - 4i ( 3- net hoxyphenvf am nol a
ui nol i ne-3- 5 carboxam de hydrochloride HN Ove \\ | \
\ CONH2 CHS//~ON .HCI A stirred m xture of Exanple
360 (0.05g), |odoethane (0.35ml) and potassium -
carbonate (0.02g) In acetonitrile (1.5m) was heated
under reflux tenperature for 1h. The solvent 10 was
evaporated to dryness. The resulting solid was
partitioned between dichioronmethgge (2x15nml ) and

wat er (30ml). The extracts wer@”dried (Na2SO™4) and
concentrated. The gyfesidual solid was purified by mass
di rected HPLC (Met c')’d ) to the title conpound
as a pale yellq M LCOMS Rt 2.87 mn,
mz 478 [ MH ] iST exBHpl 8s were

simlarly prepared: ”RxO’ NH\ / p/ ,Hd
Exanple Starting A kyI at| g R NHper RxO-
Material Agent/ MH Rt (m n) (9, Source 464
Exanpl e 360 1-1 odopropane/ 49 . HCl H c-O---"

Al drich

A solution of Example 364 (0.052g) in anisole (1ml) was treated with a solution of 95%
triflucroacetic 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 ethy] acetate and ether and
dried to give a yellow solid (0.031g). The solid was treated with dioxane (2mi) and the
suspension treated with N,N-diisopropylethylamine (0.04ml) followed by isobutyryl
chioride (0.015ml, Aldrich) and the resulting solution stirred at room temperature under
nitrogen for 2h., The solution was diluted with methanol (5ml) and appfied 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 yeliow solid (0.017g).
LC/MS R, 2.22 min, m/z 471 [MH"]

Example 458. 6-{[1-(1H-Imidazol-4-vIcarbonyl)-4-piperidinyllsulfonyi}-8-methyi-4-{[3-
methyloxy)phenyllamino}-3-guinolinecarboxami

0
N
=~ N
gjﬁ\ O\ o NH O
4
4
o
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465 Hac O Exanple 360 2-iodopropanel 492 3.00 HA H3

Al drich 466 Exanple 360 | odocycl openta 518 3.24 HC

ne/ Aldrich (a) Salt form HClI = hydrochl oride.

Exanpl e 467:

4-1(3-(3-Furvl)ohenvl | ani no} - 6- 1( 4- met hoxvohenvf sul f on

vl | oui nol i ne-3- 5 carboxam de hydrochloride \ 1/ ~H3

O HN\ " HzN/ I 3 OHO N A stirred mixture of

Exanpl e 254 (0.051g), 3-furanboronic acid (0.017g,
TéaWol &6 contétﬁi'i\w/F Wtefhddidtd Q@ PP PN M@Dme@ﬁ)lfb%n%@ @ml) were

sodi um car bonat € sol ut| on
R IR AToN(IS, FE G S0 At P bRt 1 o) r1-
pyriokdiny)phoephosionl ethexaflioddhospnaed |(FYBopM 053N and  NA-
BRIty ot PR 1, splfen nts” by, Blfseett S room

teppaabime fort18t and was ithani abneenivatedgn véduoe Thbyesiduabgum was purified

oA e S AR e Ry

siiogige] (SPE earisidge) pyiting witne emrdiest of 9% do B methaRe)In glyarofarm, to
gitdth titlé rorkddiha Bs @ yelidw S81d (0.D81gFx. RINH R3502-

L@M@%@%rﬁ%r%@&g Lﬂ/ LCIVS L No. Material Source

Similarly prepared were the following:

|
/
ts//‘N
0
//0
7
O

=X NH,
N/
Me
Example Starting Amine Reagent/ LCMS iL.CMS
Number R*.  [Materlal Source MH' | R:(mln)

(a)
459

Example 474 |2-furcic acid/ Aldrich 573 215

acid/ Aldrich

460 A\g/ Example 474 |Cyclopropyimathanolc | 547 2.12

Example 461. 4-
iperidinyllsulfonyl}-3-quinolinecarboxamide hydrochloride
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mn 468 \ a\ i ; Exanple 366 [4-(nethyl oxy)phenyll
540 3.18 (a) boronic acid/ Aldrich H 469 \ Ka Exanple
366 3-furanboronic acid/ 500 3.02 (b) I / i Aldrich 1
(a) Exanpl e 468 was isolated as the free base by
trituration with ether. (b) Exanple 469 was isolated
as the free base by chromatography on silica ge
eluting 5 with ethyl acetate. Exanple 475.

6-ff3- (D nmet hyl am no) - 3- oxonropvl | sul fonyl }-4-f[4-fluo
ro- 3- fo}
(et hyl oxv) ahenvl | am no} - 8- net gyl -13- aui nol i necar boxam
de hydrochloride ~cH F ~~ p H3C~ ~111l ~ 1 NHz
\' N 10 Ha HO A sol ution of ernmedi ate 53 (0. 04Q)

In N, N-di et hyl f or mam de ag; treated with oxone
(0.22g) and the resultlng scbl utign \/\@5 tirred at room
t enperature overnig 8 guenched by
the addition ong&l di tg,solutlon(lm) and

extracted into dithl oronet hahg. e comffined organic
| ayers were driedamging a 19¢H,hydrophobic frit and
evaporated in vacuo, and the product was dissolved in
N, N dinethyl formam de (2ml) and treated with

T&é?mmmmatmngamhmplb mza bl,osbg\; ¥ 1,4-dioxane (2ml) was added

i s i hs B R, R R pBreinge” alaodn o ren a

raein dema@'ptuﬁpy partitigrednibatwegn . éthEMa):etaie OOnE) and 10% sodium

bigbBAY L-.&Gt'id?i’aqﬁhﬂﬁn,({sg%téﬂeér% GHHAC e 3l Bﬁéth bbiyfd dissolved in

I on
16@@0@ tend t@ﬂtwbg‘rl‘&rl‘r!ﬂ@gm mhlprl@eaun drﬂ-@gxas@xo(ﬂog'nl) After
evapatatbiethiltitd BShpo Bl WdsMBtained as a pale yellow solid (0.021g).

LC/MS R, 2.5 min, m/z 545 [MH"]

Example 462: 8-{]4-(Cyclopropyimetho henvllsulfonyi}-4-[(3-
methoxyphenvi}aminclguinoline-3-carboxamide hydrochicride

O
HCI

Tributyl phosphine (0.05ml} was added to a stirred mixture of Example 360 (0.052g),
cyclopropylmethanol (0.028g) and di-fert-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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wi th nmet hanol and 2M ammoni a/ net hanol gave a yel | ow
oil. Further purification by mass- directed HPLC
(Method C) gave the title conmpound as a yellow solid’
(0.009g). LOMS R 2.34 min, mz 489 [MH] 10 Exanple
540. 4- ((5=<Chl or o- 3- pyri dl nyl ) am nol - 8- net hyl - 6- (et hyl
sul fonyl )-3- aui nolinecarboxam de hydrochloride cl NH
HOG /J 1 '\ NHz N HC CH3 15 To a sol ution of
Intermediate 33 (0.0508) in N, N di nmethyl formam de was

LEfeE D I gleQS ridi nam ne (0.0328; Specs) and
pyri di naé'ﬁﬁi/ rogﬁﬁ“gﬁiy]de (0.029g) and the m xture

heated at 90C for 16h. The sol vent was bl own of f under
a streamof nitrogen at 45C. The residue was

15 0-I{4-Ethoxyphenylisulfonwl]l-4-i xvphe QUi Q-3
midachydschlofideown solid. 20 LOMS R, 2.25min nmfz 391
[MH] Simlarly prepared were the follow ng: 195 '
HNCR ONI-12 ON CH3 Ex. R NH R3502- Starting Am no
I solation LCM5 LCMS No. l\/aterint/ Met hod WH

Rt (a) Source (b) min 539 MeSRAL M eLedi at e

5-Fluoro-3- (1) 375 2.2
oo
P
ong” O N

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 1th. The solvent
was evaporated to dryness. The resulting solid was partitioned between dichloromethane
(2x15ml ) and water (30mi), The exiracts were dried (Na,SO,) and concentrated. The
residual sclid was purified by mass directed HPLC (Method C) to give the fitle compound
as a pale yellow solid (0.033g).

LC/MS R; 2.87 min, m/z 478 [MH"]

The following examples were similarly prepared:

HCI

Example Starting Alkylating LGS LCNMS
Number R*0- Material | Agent/ MH* Rt (min)
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11 33 pyridinam ne/ \H /~F Synchem OHG 541 N\ Me
MSQ2 Internmediate 6-Methyl-3- (1V) 371 1.79 HC 33
pyridi nam ne! H AsynChem 543 \ McSQ2- Internediate
4- Amino-2- (I1) 412 2.25 HC | / 33 benzofuran HO
1(3H)-one/ O EP0529636A1 601 Me Me McSOR2-
Internmediate 2,6-dinmethyl-3- (I11) 385 1.76 33
pyridyl am ne/ Lancaster H (a) Salt form HC =
hydrochoride 5 (b) Isolation nethod: (1) Trituration

wi th afergi TriTe fofff-owedby_elf gtiony Through an
ami nopt op$  9PE cartdidge w ¥H"%et hahol . (I]I)
React i bn—-was nprfnr med._at _80C in acetbnitrilie._and-1he
producf l4sol dt ed bﬁmfﬁmme&abamdoﬁmpaﬁehe Heact!i 0307
m xture. HED ((ht s Di r eclaffbhpr epay ati ve {HPLC
(Met hod A) fol I ovved by chrorrat ography on siliica gel
el uti ng ANE] 0 T 1(,n|0r0 Vv
TrituratlvMS vﬁh!ac\ét Rig 36 12-iqdeRrq %nl g I%?Di)ow of
the prpdd® by f#htration. MB"“Exan'ppl e 480. Ethyl
3-(f3- \jmnocarbonvl =4-(2. 3k di hydro-[1- benzof uran- 4- vl
ani no) - 8uegret|lfyl\- 6- aldxarhd Y |idasdwdidpeitd Iy | 50y opannat el HC~
6NIH 1 / o\ (NYT O 0 e/ Aldrich

-~

(a) Salt form: HCI = hydrochloride.

Example 467: 4-{I3-(3-F
carboxamide hydrochloride

henyllamino}-6-[(4-methoxyphenvhsulfonyilguinoling-3-

Q.
g
o]
H O\\S/‘Q/
HN |\
0

J\

A stimed mixture of Example 254 (0.051g), 3-furanboronic acid (0.017g, Aldrich),
tetrakis(triphenylphosphine) paliadium(0) (0.059) 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 (2x15mi).
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 (0.026g).

LC/MS R;2.93min, m/z 500 [MH"]

Similarly prepared were the following:
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N 55 To a solution of Internediate 57 (0.82g) in

N, N- di net hyl f or mam de (25nl) was added axone (4.5g).
The m xture was stirred at roomtenperature for 2h
bef ore quenching with aqueous sodi um sul phite o
sol Ution and extracting w th dichl oromet hane (2 x
25ml). The organic |ayers were conbi ned, washed with
wat er, dried using a hydrophobic frit, 10 concentrated
in vacuo and purified by chromatography on silica gel,
eluting with an ethyl acetate: cycl ohexane gradient,
to give the title conpqund aSNA yebl ow solid (0.12g).
L/ MBS R 2.61 nin rﬂﬂ/84[ .15 Exanpl e 481.

3- F(3- (Anlnocarboqyk)-A- R 0-Snfgret hyl oxv) ohenvl
| am no} - 8- nmet hvl - 6-oui quoanIaroaan0|c acid
hydrochloride CH3 F p N Mg II'\ NHO CH
To a solution of Internmediate 53 (O Sg) in

N, N—dlnethylfornanlde (10n1) was added oxone (4.69).

+ raod nno t £ 49Qh
The l||7§ -HH=-e-—aS SL: e FeemteRpetatre——+g—4oh

3] ()reﬂqﬂﬂsnchl ng RM%h  1/9 ﬁtﬁqfweous Beronlefsidi u| pHLCME | LCMS
Mol Giti on andjextracti ng (wiMderdi chl or osmtdeane (|3 M4" Rt
25m}) . The aqueous Iay rs were conbi ned and appl I e (min)

E:H&%i@&be i(ﬂat\‘.‘@xﬁﬁ 3.18

flract| ons| wer e and

The resi dff gonimgfﬂg 8 i ed to lan
i \7/_I sol id ﬂhadp]
o bavrivatibian | soo 3.02
gnol / ammopaidaehf racti on d;ave n

puri f| catl on by mass di redt ed j

; S e /|\/h+ haa 2O
pal Clll VT ITTOU O, uvp tll\, L9 ‘rTv T

(SRS AT 1P Wa lspiled 25000 Beom b RATAgorDW sine 2 167
(b] Kitrhple 469 was isolated as the free base by chromatography on silica gel, eluting
with ethyl acetate.

Example 475. 6-{[3-(Dimethylamino)-3-oxopropyllsulfonyii-4-{l4-fluoro-3-
methylo; henyl]lamino}-8-methyi-3-quinolinecarbo ide hydrochiori

_CH,

HaC/ N\ﬂ/\/ﬁ D NH,
N/

Hy HC!

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 (1mi) and
extracted into dichloromethane. The combined organic layers were dried using a
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Simlarly prepared were the following: 10 R ONH HO
3l*0O NH2 01 N CH3 Exanple RNH Starting LCVS LCVS
Nunber Material MH Fit (a) min 549 Internediate 59
432 2.38 HC Hi F 550 r~l Internmediate 60 415 1.92
HCl H ~ (a) Salt forms: HO = hydrochloride 15
Exanpl e 482.
4-f f 4- Fl uor o- 3- (et hyl oxv) phenyl | am no) - 8- et hyl - 6- {13
- (4- nor phol i nvl) - 3-
h Bﬁyfﬂk Sdﬁl:lf é\&?baate%f ‘?ﬁ“'gﬂ ol %8%9%&5&%3 disgolyed In N,N-

r o | orid .
gl Wﬂam"% (4!1“) T8N eated | WD ofo'@z%?BP%ZOA@P‘@G @3@@6” N~
tdtramw‘lyﬁirdﬂi&iﬁlyhé)@flﬁﬁ'ﬁblgﬁéplﬁalél ilNIOMUWQ ).ad dﬁﬁbhrOﬁ( Tmin, dimethylamine
a nzotri -1- -N, t yl
ARG, oPOBeha ' b, Qabyortaplepiine” BORA" 1 wa-
dimethylformamide (2ml) were added. The resulling solution was left standing at room
temperature overnight. Chromatographic purification by SCX (IST Isolute™, 10g), eluting
with methanol and 2M ammonia/methanol gave a yellow oil. Further purification by mass-
directed HPLC (Method C) gave the title compound as a yellow solid (0.009g).
LC/MS R;2.34 min, m/z 489 [MH"]

Example 540. 4-[{5-Chloro-3-pyridinylaminol-8-methyl-6-(methyisulfonyl)-3-
guinolinecarboxamide hydrochioride

Hac\ﬁ NH

4 v

RS
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 18h. The solvent was blown off under a stream of nitrogen at 45°C.
The residue was triturated with acefonitrile 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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5 mn,

overnight, and applied directly to an SCX cartri dge
(1 ST (solute TM 5g). Elution with nmethanol and 2M -
anmoni a/ net hanol gave an orange residue, which was

further

nor phol i ne (0. 007m,

purified by mass

avai |l abl e from Al drich)
and N, N-dii sopropyl ethylam ne 5 (0.026m ) were added.
The resulting solution was stirred at

di rected preparative HPLC

(Method C) to give the title conpound as a yel |l ow

solid

(0. 0069) .

10 L MS Rt 2.
re the

Simlarly prepared

R$-~ 110 NHZ N CHs||15 Exarrple R
Am ne | sol ation Lgx\ﬁ\ ¥
Method M Rt (m
t et rahydro- 2H (II) 54
4-amine 1 b'/T g~ Aldric
(I'l) 544 1.84 HCL C %p

HRFT

{minrn/z 531 [MH].
vh ng: 8l 1
BOr R NH Starting

YHN R1

r eagent

ﬂgrl al

3 Exanpl e
r.~ C1 481 pyran

48¥ Me Exanpl e 1-net hyi

;481 pi perazine/ Hw g~

roomtenperature

Aldrich 199 506 % Exanplelrrethyl (1) 497 1.75
HCl 550 pi perazine I Al dri ch 507 % Eanple 1- met hyl
44t 58— JT!"N per-pzrre—t—tg—Atdr
Ex. R'NH- R’soz Starting Amine isolation | LCMS | LCMS
No. Materlal Reagent/ Method | MH' Re
{a) Source {b) {min)
530 | Nx MeSOz- | Intermediate | 5-Fluoro-3- @ jams |22
~ Z 33 pyridinamine/
ﬁ F Synchem OHG
541 NawMe | MesOr- | Intermediate | 6-Methyl-3- &) {811 179
HCI ~ I P 33 pyridinamine/
ﬂ AsymChem
543 MeSOz | Intermediate | 4-Amino-2- (i 412 2.25
HCI ~ o 33 benzofuran-
N d 1(3H)-one/
EP0529638A1
601 Me ] No. ~Me | MesOo- | Intermediate | 2,6-dimethyka- | ()  [385 | 1.76
~ U 33 pyridylamine/
ﬁ Lancaster
(a) Salt form: HC| = hydrochoride

5 (b) Isolation method:

(1) Trituration with acetonitrile followed by elution through an aminopropyl SPE cartridge
with methanol.
(I} Reaction was performed at 80°C in acetonitrile and the product isolated by filtration of
the reaction mixture,

10 (Il) 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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(a) Salt formHCI = hydrochloride (b) Isolation

Met hod: (Il1) Mass Directed preparative HPLC (Met hod

C. 5 Exanple

551. 6-{f 3- (D met hyi am no) - 3- oxoor opyl | t hi 0) - 4-f ( 3- quo

i ophenvl) ami nol - 8- net hyl - 3- aui nol i necar boxani de F H3

\' H HeC- IINY-~ S NHZ N H To a solution of

Intermediate 59 (0.04g) in N, N-dinethylformmde (I

m) was added O (7- 10 azabenzotriazole-1-yl)-N, N, N, N

-tetranet hyl uronl um hexaf | uor ophosphate (0.0388).

After 5 mn, dinmethylanmne hydrochloride (0.026g) and

NN- di | sopropyl et hyl am ne (0.07m) were added. The

M6 4BO e BUIALEMINYBSHSVINA- @ ihydré9 AALIENEING)-8-
Irectly to an cartridge

» QY SUIanYLE Buting with nethanol foll owed

by 2M armoni a i n net hanol to give the title conmpound

as an orange oil (0.038g). 15 M5 R 2.39mn mlz427

[MI]. Simlarly prepared e follow ng: 200 R28
HNVR Rar/N~\/S1I \ NHZ | CH3 Exanple RZR27N-
R NH Starting ne reagenty LCVMS Nunber

Mat eri al Source Rt m 552 F11 1 [{jt er nedi

t-et rahydr o- 2F 483

To a solution of Intermediate 57 (0.82g) in N, N-di'methylformamide {25ml) was added
oxone (4.59). 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, {o 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-(msethyloxy)phenvilamino}-8-methyl-
B-quinolinyl)sulfonyllpropanoic acid hydrochloride

_CH

To a solution of Intermediate 53 (0.8g) in N, N-dimethylformamide (10ml) was added
oxone {4.69). The mixture was stirred at room temperature for 48h before guenching with
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09 ate 59 pyran-4-amne! Aldrich 553 F H Internedi
cycl opropyl (nethyl) 453 2.56 N~ ate 59 am ne! Karl

CH3 N Industries 554 Cr F Internedi Morpholl ne 469
2.36 C ate 59 Aldrich 555 F Internedi

Pyrrolidinel Aldrich 453 2.49 N~ 6,4~z ate 59 556

Me. N~ Nzz~ Internedi Dinmethylamne 1 410 2.03 ] + -

Ni ate 60 Aldrich Me e 557 Intermedi tetrahydro-2H
466 2.01 o - N ate 60 pyran-4-amine / H A drich 558
4(@5&! <Baftim &M&ﬂ.@,%ﬂ% é@m%g%ﬁ d?m%%m@thﬁmf@ xéﬁmeﬁ'he

I ndustries nt er medi  Mor pho
aqueat@zlazer@yere@qmbmeg a@g appliedite.an Ogdis cartridoges)yting W|th water and

m%gm.l THéi igthanofr8ttiofwérRGombhéd akdNBbritleftr&tBd Iaew. The residue
was applieq H%?%F%WH%S'%%PWVF §‘E!‘Ff95‘ﬁ§ﬁ)}9‘%"9("@-*‘#??5'6”‘"‘

amdddhammichiaimetbandg -evaprdtioh -oBtheuneildriolisnmobie franiiaigave an

ot IB ; d tive HPL 3 81 48R the
oS B s e Rl R e

LC/MS R 2.23min m/z 462 [MH'.

Similarly prepared were the following:

HO Icsl)"'0 L
\ﬂ/\/ , Xy NH,
o] =
N
CH,
Example R'NH- Starting LCMS | LCMS
Number Material MH* R

) {min)

549 /@\ Intermediate 59| 432 2,38
HCI HN F

550 /C"J Intermediate 60| 415 1.2
HCl . N ,

(@) Salt forms: HCI = hydrochloride

Example 482. 4-{[4-Fluorc-3-{methvlo henyllaminok8-methyl-8-{I3-{(4-morpholinyl)-3-
oxopropyllsulfonyl}-3-quinolineca mide hydrochloride
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oxone (0.22g). The m xture was stirred at room
tenperature for 2h before quenching with aqueous
sodi um sul phite solution and extracting with
di chl oronet hane. The organic 10 | ayers were conbi ned,
dried by filtration through a hydrophobic frill and
concentrated in vacuo. Purification by nmass directed
preparative HPLC (Method C) gave the title conpound
as a yellowsolid (0,0158). LOMS R 2.31 min nmz 459
. 15 Simlarly prepared menﬁmuhe follow ng: R NHR
R3" Ol NH2 N 20 202 A Exanpje R3502- Starting R20-
R NH Isolation LCMS LCMVS F dber Material Method MH
Rt (mn) ab 488 q p Exanp \e- F (11) 515 2. 39
MCI 552 / 1~/ k n(11) 485 2.62 M
553 / /-NH 488 Exdnple M F (II) 501/ 2.38 Ml 554
\ /NH 489 Exanp ‘ Sy M
/ NH 490 Exanple Me-

To a solufion of Example 481 (0.035g) in N,N-dimethylformamide (2ml) was added O-(7-
azabenzotriazole-1-yl)-N, N, N’, N'tetramethyluronium hexafluorophosphate (0.029g). After
5 min, morpholine (0.007mi, 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 {itle compound as a yellow solid
(0.006g).

LC/MS R; 2.37min m/z 531 [MH'].

Similarly prepared were the following:

0 e
R*’§5 X" “NH,
=
N
CH,
Example R'S0,- R'NH- Starting Amine Isolation | LCMS | LCMS
Number Material | reagent/ Method | MH' | R¢{min)
(a) Source {b)
483 Mo Example [tetrahydro-2H- {i)] 545 222
HCl O)Lﬂ,\, F\é\ 481  pyran-4-amine /
”’ Aldrich
.| X M Example |1-methyl (n 544 | 184
HCJ O WY 481  lpiperazine /
T N Aldrich
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HCl "F 556 / /NH 491 Exanple Me- | " N (I1) 498 1.95
MCl cr557 / |~ /NH 492 Exanple Me- N (1) 468 2.1 M
NH. Y558 | / /NH 493 Exanple Me- N (1) 484 1.96 HCI
d 559 / ~" a \ INH 494 Exanple Me- N (11) 468 2.04
HCI ON'560 ,NH 203 525 Exanple Me- N (1) 413 2.00
HCOOH 563 | / ,NH 526 Exanple Me- \ F (1) 430 2.50
584 | / /NH 527 kr ~~ Exanple Me- | \ F (111) 459
2.30 ~ 681/ /NH 529 (~sp Exanple Me- | (IV) 444 2.5

Of 56b 7 TNH 530 ~=5 EX@nple We- T N ([T 427 2. 00
HCI O 566 p /NH

Ho, ]
508 O ] @ Example [1-methy! m 407 | 175
HCl S SN ] sso

N piperazine /
Aldrich

HCI 549  |plperazine /
-
N Aidrich

AR
507 O “‘g’\y’ I Eample {1-methyl 0 514 1.88
S

(a) Salt form HCI = hydrochioride
(b} Isolation Method: (Il) Mass Directed preparative HPLC (Method C).

Example 551. 6-{[3-{Dimethylamino}-3-oxopropylithio}-4-[(3-flucraphenyl}aminol-8-

methyl-3-quinolinecarboxamide

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-dilsopropylethylamine (0.07ml)
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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532 x A 4yf Exanple Me- \ F (V) 445 2.20 570 / /NH
533 me e-3 Exanple Me- | \ O (1) 442 2.3 HJ 571 /
INH 534 Exanple Me- | ~N (1) 428 1.8 HOOOH 572 / /NH
535 01M 10 Exanple Me- \ O (1) 467 2.6 HOOOH 573 Me
/NH 538 %0 Exanple Me- | O (11) 520 2.83 HC | 574
All% Me%® , NH 204 568 Me® M O.i\ Exanple Me- N NO 526
2.60 MaJOYN 569 / O /NH 578 \\/J Exanple Me- | N
(I1) 385 2.13 HC Me-~s-~, 635 /-NH 579 00 Exanpl e
Me- N (11) 385 2.08 HO Meys. 636 / Me /NH 580 0 0
Exanpl e Me- ( NTPII) 399 2.22 HCIumME /oS 637 Me_XI

Intermed] [Pyrrolidine / Aldrich| 453 2.49
ate 59

565
N—

556 Me, Ns Intermedi |Dimethylamine / | 410 | 2.03
=~ | ate80 |Aldrich

Me , NH
. /“WS
Q
Example R®RYN- R'NRH- Starting | Amine reagent/ | LCMS | LCMS
Number . Material Source MK’ R:
{min)
552 n\ F Intermedi [tetrahydro-2/- 483 2.34
O @\ ate 5¢ |pyran-4-amine/
H/ Aldrich
553 F Intermedl |cyclopropyl{methyl)| 453 2.56
lil/ ate 59 |amine/ Karl
CH, N/ Industries
ssa | T N— | Intermedi [Morpholine / 489 | 236
0\) ate 58 |Aldrich
CF)

557 N IN\ Intermedi [tetrahydro-2H- 488 | 2.01
O/ 2 | ate 60 |pyran-4-amine /

” Aldrich
558 xe IN\ Intermedi |cyclopropyl(methyl)| 436 | 2.20
v/ ~ = H/ ate 60 |amine/ Karl
industries
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581 Me O gO Exanple Me N (11) 371 1.95 HC 634 /NH
582 Me O S/j Exanple - y N (Il) 391 2.07 HCO ~~ .
638 ,NH 583\0 //C Exanple Me- M\N~ (I1) 388 2.33 HC
Me5 662I\/|e/NH 584 Me o go Exanple Me ~Me (I1) 402
2,4 HA 664 1-q Mo /NH 565 0 0 Exanple Me N-N* (I1)
416 2.54 HCI Me' | S 665 CM / M I-INH 205 0 O 666
Me ~s Exanple - Cl . N (Il) 425 2.52 HC 648 / /NH
667 O\\ //0 ExanpleCl CI N(II) 439273 HCl Mex$’

6 =7 N oo Mo
LA L \vAv o)

N4 U =X'q 3
2565500 1~ NG48 | e I\ \H A TR e | )
N|(11) 498 2. H Gatee0] ||Algrich
560 C ' I Intermedi |Pyrrolidine / Aldrich| 438 | 2.13
N—_ 2~ | ate B0

Example 485, 6-{[3-(Dimethylamino)-3-oxopropylisulfonyl}-4-[(3-fluoro henyllamino]-8-

methyl-3-guinolinecarboxamide hydrochloride

To a solution of the Example 551 (0.038g) in N, N-dimethyiformamide (2mi) was added
oxone (0.22¢). The mixture was stirred at room temperature for 2h before quenching with
aqueous sodium sulphite solution and extracting with dichloromethane. The organic
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 458 [MH'1.

Simiiarly prepared were the following:

0 NHR,
RS/%O X NHz
o
N
R20
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Me /NH O O 11) 419 2.47 670 Me Y Exanple Me- C pj ~-
Exanple Me N |

( HC

(11) 389 2.28 HCl 650 /
(11) 403 2.49 HC

| 644 Me /NH 0 O 671 Me-~si
INH 672 o~rc Exanple Me- F N

Met es”

651 /NH 0 0 673 M M
652 M/ /NH' 0O

Exanple Me F N (11) 403 2.35 Hd

Me

~ N

M e l» 1

4

674 Me~ /"K Exanple Me- F N (I1) 417 2.47 HC M- |
653 / Me /NH 206 675 I\ ~o0 Exanmple Cl- F N (I1) 423
2.49 HA Me~e~ 855 /NH
Example R*SO;- Starting | R*- R'NH- Isalation LCMS LCMS
Number Material Msthod MH* R: (min)
{a) {b)
488 Example | Me- F 0 515 2.39
Hel Un\ﬂ/\}!’; 562
_NH
487 Example | Ma- F (i) 485 2,62
Hel v,ﬁﬂ,\i.{ 553
_NH
488 Example | Me- F an 501 2.38
HC!
Ou\ﬂ/\ﬁ\{/i 554
_NH
489 Example | Me- F an 485 2.49
Hol C},\g/\j\{ 565
| _NH
490 /f“ Example | Me- N an 442 108
Mol | \ﬂ/\/ 556 I P
_NH
491 . Example | Ma- =N {n 498 1.95
HCl O,n\g,\ﬁ‘!\ 557 |
_NH
492 X Example | Me- XN (In 468 2.1
HCl vz\g,\ﬂ‘ff\ 558 | P
_NH
493 Example | Me- | =N {n 484 1.86
HCl
Q3 | = %
_NH
494 Example | Me- N D) 468 2.04
HC! Ch T\j\iﬁ 560 I /
_NH
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676 Me s Exanple - F N (Il) 423 2.43 HC 656 ,NH O
0 677 M \~g Exanmple - F N (I1) 437 2.54 HA Me>
657 Me ,NH 678 Me 0o so Exanple Me- CI N (Il) 405 2.38
HO \ 642 /NH 679 o % Exanple Me- O | N (I1) 419
2.53 HCO M~\~ 643 /NH 680 Me~/~ $ Example Me C~N
(||)433267 HO Me- J \ 645 Me ,NH (a) Salt form
HCl hydr ochl ori de HCOOH = f or mat e (b) Isolation
Met hod 5 (1) Mass Di rect ed Prepar atlve HPLC (I\/let hod

II') L}IIEL,ll:‘ _LKIVI:‘ln
%‘%I I Aqgg;z wo FEmaiB thare e utf’#“g 2.00
HGRAHN| 2M ni ali Fe¥ret ation wth '
met hanol and col{l ecti ¢ by filtration
10 (M) Chronat ¢graphy B uting Mt h
thanol 7 &P hyl i EX
%5. 4- { &7 I‘uor(J ?efe ami ﬁ( rre%aﬁyl 16250
-{f 2t (2-6%o0- 1-
527 ....j\f/\j"\ Example (i) 459 2.30
% 681
529 Y E
~ xample (IV) 444 25
o 565
530 q"’; Example n 427 2.00
HC! o(:rs 566
532 Mﬂ Example ) 45 2.20
570
P
533 Mo~ | Example n 442 23
HCl 571
534 . J\” ,\_3\;\ Example ) 428 1.8
HCOOH 572
Q, 0
535 \\s’/\ Example U] 487 286
HoooH | [ 573
o
|
538 & %4 | Example () 520 2.83
S\
HC) 574
Me‘oD/
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pvrrol |l di nvl)ethvllsulfonvl}-3-ouinolinecarboxam de
hydrochloride /CH2 F Q NH bVNH2 N HCI UN To a

sol ution of Exanple 477 (0.03g) in 1,4-dioxan (5m)

was added ethyl 4 5 bronobutyrate (0.01 m, avail able
from Adrich). The mixture was heated at 120C for 48h.
The sol vent was evaporated In vacuo. Purification by
mass directed preparative HPLC (Method C) gave the
title conpound as a yeI low solid (0.007g). LCOM Rt

23mm iz 50T v 70— Srmtarty prepared Were 1 ne
follpwing: R HNC NHf O/H2 ExanplelR NH St artlng
4Ll_Cl\vlC I ("I\IC l\ k- !\vhf_‘ L |r al I\ll_l' DI- J(lu _I\ / "\\ J_L_r
FBRanph ’quﬁxammp IMet 1561 (a SEIX f br n§2BCl | =260
hydr pt e ]55808|Exanplell .
518.6-{f2- (D nethvi am no) gt h
IIsufonvi}-4-{14-f|u0ro-3- _-NH
rethvtoxv)dPhgnytianho—grethyl=S=opimolTmetarboxam
%Y rr@{}sﬁn t | Eaete M- | N (in 385 2.13
HCl | Me ~ | 635 _z
_NH
579 M \\// Example | Me- I =N (1) 385 2.08
o
HCl \l/ ~ 636 _
_NH
580 \// Example { Me- l XN m 399 222
HCI ~ 637
Me>]/ 7
_NH
581 y \\//0 Example | Me- Sy an 371 195
Hl SN 634 P
_NH
0.0
582 Y Example | C- =N an 301 2.07
HCl SN 638 ' P
_NH
D0 N
583 Moo Example | Me- 2N e )] 388 2.33
HCl SN | ee2 (—_-_-(
_NH
584 " °\\/,° Example | Me- | N~ “Nyto () 402 24
HCl BY ~ 664 —
Me _~NH
Q 0 N
585 M \\s// Example | Me- i "*N/\Me (1)) 416 2.54
HC! eX ~ 865 —
Me
Me _-NH
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F 00 HN H3C, NNJS CONH2 CH3 #N N HOOOH CH3 5 To a
stirred m xture of Exanple 477 (0.058) in dry

NN- di et hyl formam de (Im) was added nethyl |1 odide
(0.0338) and triethylam ne (0.032m), and the m xture
was stirred wunder nitrogen for 18h. The m xture was
applied directly to an SPE cartridge (1 g) and eluted
with 4% net hanol in chloroform the eluent was
evaporated In vacuo and the 10 residue purified using

[[asSS[aiTe P ararTyve [APECCietop—A) 10 g vE_TTE
tle m.?btu?nd E’E“‘ﬁleye?"l gw solfj a-¥o. po3dy. Ly MBR1| %2
o1 min, rn/z 4684 MHL 18 Exarmgl
519.4- (2. 3-Di hv Ero- 1- benzgf ur an- 4-vl am no) - 6-{ f 2-
(di et hyl ani no) ¢t hyl i sul f gnvl } - 8NHet hyl - 3- oui hoi i necar
Xajm de T @upat ¢ _sal T | Exanpl e~oLd Was| pr epar eg by a
é%?I)m I a,c,efmgs‘i&d 1(E)xaE§’<'%Tpﬁ%ie 518 flfo ExatrrplE 42p t8° 273
vel the title ¢offfoupd ag a vy splid (0.p05g) 00
HN H3C N*~S CONH2 i | CH3 [N 20 CH3 L M
R 1.94nin, nv'z|455 [ MHL 209 Exelpl e
geg l. 4- 4( 4-FlPuor o3 LOEtAYI OXOl I'Tam not - 8- mefhyl {6
._E_(ét 2- ( oX E%m v| I thijo} - 3-[cui pol neggr boxan{age. 250
C.| HN m3C O} S HZ =
_NH
669 vo 0 {Exampie| ok | NSy ) 453 2.66
Hel Me—T 649 | P
Me
_NH
670 Vo Y. |Example| e | & ) se | 247
HCl hd 644 =
Me
_NH
671 W | Example| M P ™ I 89
Mo S p e~ l N ) 3 2.28
He) 850 =
_NH
672 O\Vfi Example | Me- | | N (i) 403 2.40
M
Hel ° 651 P
_NH
873 WP Example | Me- F = !
Ma. ¥ p | N {uy 403 2.35
HCI Y 652 P
Me
_NH
674 ¥ | Example | M ™S
Me ¥ ple | Me- | N (n 417 2.47
HCI Me=Y~ 653 P
Me
_NH
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CH3 5 To a solution of Exanple 337 (0.05gq)
N, N- di net hyl f or mam de (2m ) under
sodi um hydri de (60% di spersion in mneral
0.015g). The m xture was

10m n"when net hyl

f or

m xture was stirred at

t he sol vent evaporated in vacuo.

nitr

stirred at

ogen
oi |,

in dry
was added

roomt enperature
i odi de (0.0078m ) was added;

roomtenperature for
The 10 resi due was

t he

18h and

partiti oned between chl orof orm and water, the Iayers
StPa atet—by—sHs GL'l'upnuunu =t fre—tine mgalnb |ayc1
Wap% ga,ed\/s‘(he i {pFoduct ur i fi e using*®mags 248
belr ect prepar dt i866& HPLC {( Met RQd-A) to giveihetltle
conpgund as a ygllow golid (0.0259). |[LCMS R}2.46m 1,
m z4[L6 [MAL  15|Sinilarly prepapwd from Exanple 528
Was [ 1e rumcuvml =
§F1. n- (s ﬂhvg%&‘-"ﬁ["—ek eE'Z fura | ami ndYX- 8- et #4791 - 6- 24°
H¢2-1 20 (et hvl gx Vot hyl | tfhi o) i nol i necar boxani de
HN Rf H3C-O "/s |[CONH2| )?0 N ~ 210 LO MS| Rt
2.40fin, mz 41c [ MH]| Exgnpl e ANH
3235 rO-1- henzqru no)- 6- vano
xa[et 1v| gflf ~onv| [EXgpied ey hyl - ne@ar )xadr‘ﬁg 254
it EN % C&RF2| i@ N
678 Mo \/\\s/fi Example | Me- ) 405 2.38
HC 842
_NH
670 /\}gf Example | Me- | O Xy an 419 2,53
ho | M T ] e P
_NH
880 A |example | Me- | Oy (u) 433 2.67
l
HCI Me>r 846 P
_NH
(a) Salt form HCI = hydrochloride

5 (1)
)

(1

(V)

V)

10 (V)

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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To a solution of Exanple 528 (0.05g) in

N, N- di net hyl f or mam de (2nl) was added oxone (0.3118).
The m xture was stirred at roomtenperature for 3h

bef ore quenching with 10 aqueous sodi um sul phite W
sol ution and extracting with ethyl acetate (50nl). The
organic |layer was dried (Na2SO4) and concentrated In
vacuo, and the mixture purified by mass directed
preparatlve HPLC (Method A) to give the title conmpound

1 Itu% @M}g ;é_n&ﬂé\ﬁn& &&wﬂeﬂzﬂé—éxél 48

A pOL1Y 1 i1l c‘_-_ - 8- net hy|
{12- (mst hvl oxv) et th I suI fonvl I - 3-

ui nol i necarboxami de i HN H3C,O%8 CONH2 O2/O N 20
CH3 To a solution of Exanple 923 (0.018g) In dry

N, N-di met hyl f or mami de ( 1mf_L r nitrogen was added
sodi um hydri de (60% di sper si n mneral oil,
0.0017g). The m xture 21 I[,red at room
tenperature for 1Ym |od|e (0.0026n)
was added, stirr

et o 3h at room
t enperature and |orat ed im vacuo. The
residue was parti B et iyl gcetate and
wat er and the organic layer dified (MySO4) and
evaporated. The crude product ®has purified using nass

ToiarsolutieniommaRAE; O\W8oHmd d-diewan rﬁ%ml)m}as eddefl ateyithe
5 bt’dnidb&tyfaﬁéﬂfmm ARilabley ﬁbh%‘fﬁrﬁﬁ’} ‘I'ﬁie ikt #8 W48 heated &f 192°CSor 48h.

The Sha e ﬁ&ﬂ?ﬁ%@?ﬂﬁﬁ@m Phrsfeofarivmass drarier AmppralivephC
(Méthad CF gavelle itle compound as a yellow solid (0.007g).

L&Né @y}s%wrg)\g%ﬂwlﬁqj’\lno} - 3- oui nol i necar boxani de CHs

10 Similarly prepared were the following:

Example R'NH- Starting | LCMS LCMS
Number Material MH* R¢ {min)
(a)
514 F Example 471 2.29
HCI Q/ 561
/NH

(a) Salt form HCI = hydrochloride
15
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O NCH CHs | CHs To a m xture containing Exanple 544
(0.10g) in N Ndinethylformamde (10m ) was added
oxone (0.253g). The m xture was stirred under nitrogen
for 3h at room 15 tenperature and was then quenched
with a solution of sodiumsul phite (0.25g) in water
(10m ), diluted with water (30nml) and extracted with
ethyl acetate (2 x 30m ). The conbi ned organic
extracts were evaporated to dryness and the residue

Hinipid 18, Y2 RetmAbrhiRE YNt 4 HGorbRLC (Met hod A)
t |e e I. e COfT'pOUI’] as a ye OW solid

G nel *y D amicl AL i arrp| e
537.
6- ((3-f(Di nmet hyl am no) car bonyl I p gnvl }sul fonvl)-4-1(3-
hydr oxvphenvl ) am nol - 8- net hyl - 3-%&“wo nol i necar boxani de
25 212 &NH OO\INHz/ONCH FI CH3 A
solution of borontribromde In di ronmet hane (1. OM
2.2m) was added dropw sg {0 anmw ~cool ed m xture

'@h.l or onet hane
e vvas stirred at

cont ai ni ng Exanpl a1,478-( 0’s359
(25m ) under nltrogé\H he
roomtenperature for IBh, a aF then treated with 5
a further portion of HEXCHINtrigy om de In

di chl oronethane (1.0OM 2.2m ) and stirred for a
further 5h. The m xture was quenched w th net hanol

1 S RSP 4P, GORE R VAR I ) s
agirdl mathylr |at"€€l (0883 e tgestiylamingi (@ 88Bohaang (heoNiklure whs stired
uﬁdéi@f%d@eﬁ’férr 5H TRY Qﬁ%%t wés Eﬁ’pll@& WS tb Ve Q:artnd’@@g18 and

S rlfle mass directed preparat]ve H
t‘ﬂ'ﬁﬂ ag;ﬂvlg g qun@, the eluent was evaporated /n vacuo and the
residue purified using mass directed preparative HPLC (Method A) to give the title

compound as a yeliow solid (0.003g).
LC/MS R, 2.01min, m/z 461 [MH']

Example 519, 4-(2 3-Dihydro-1-benzofuran-4-ylamino)-6-{[2-
dimethylaminp)ethyilsulfonyi}-8-methyl-3-quinclinecarboxamide 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)

X

Q\ 2
Hac\N/\/ [ CONH:
CH:, N/
HCOOH Gy

LC/MS R; 1.94min, m/z 455 [MH']
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10 conpound as a yellow solid (0.075g). LCOMS Rt 2.46
mn, mz 505 [MH | Exanple 575:

7- ({3-f(Di net hvl am no) car bonvl ) phenvl } sul fi nvl)-4-{f 3-
15 (et hvi oxv) phenvf am no} - 3- aul nol i necar boxamni de / |
HNI OCH8 H/ \ \ COM2 H\ | SI/ sCN INOO'A"™ *
m xture containing Internediate 65 (0.15g), 10%

pal | adi um on activated carbon (0.04g) 20 and
triethylamne (5ml) in ethanol (25m ) and

Ebodbd 577 WV QBRI PhinBBnoh Bl 2t T oom
DET at Ur e . uspenston was tittered

sty pinecarpgxamide.wvashed with et hanol /

N, N—dlnethylfornan1de (3 1, 50nﬂ) and the filtrate
213 concentrated in vacuo. g?re3|due was purified by
mass directed preparative HP o( Met hod A) to give the
title conpound as a yellow solid (0F035g). LC M5 R
2.32nin, nvz 489 [MH] 5 Exanfil €] 545:

7- ({3-r (D net hvi am no) car bopy renyl } sul fonvl ) - 4-{f 3-
(nethyloxv)ph vIIan1 o}-3-o I n ecar boxam de HN
OCHS CON Ng% s P %g}gg*ne (0.22g) was
added portlonmnse to a egl sol ution of Exanple 575
(0.035g) in N, Ndinethyl or frani de (4m). The m xture
was stirred at room tenpétlature under nitrogen for
24h, a further portlon of oxone (0.17g) was added, and

the m xture stirred f
To a solution of Example 337 (0. 059) in dry N,N-dimethylformamide (2ml} under nitrogen

was added sodium hydride (60% dispersion in mineral oil, 0.015g). The mixture was
stirred at room temperature for 10min when methyl iodide (0.0078mi) was added; the
mixture was stirred at room temperature for 18h and the solvent evaporated in vacuo. The
residue was partitioned between chioroform 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:

Exampla 571. 4-(2,3-Dihydro-1-benzofuran-4-ylamino)-8-methyl-6-{[2-
(methyioxy)ethyilthio}-3-quinolinecarboxamide

HN
HCy S ‘.~ CONH,

CH,
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a further 5h. The reaction was quenched with a
sol ution of sodiumsulphite (1.29) in 15 water (15n),
diluted with water (10m ) and extracted with ethyl
acetate (3 x 30ml). The conbined organic extracts
were dried over magnesi um sul phate and concentratedi'n -
vacuo to give the title conpound as a buff solid
(0.035g). LOMS Rt 2.66mn, mz 505 [MHOQ 20 Exanple
576. 6- ({5-f (Di net hvi am' no) car bonvl | - 3-nvridi nvl)thio)-
LéfM@hm'&onﬁn {h3410 MHY
(et hyl oxv) phenvl ['ani no} - 3- aui nol i necar boxani de.
forrrate salt HNI OCH3 F6C, S CONHZ My NN CHa
HCOOH 25 214 A stirred mixture of Intermediate 45

: R . -,.’ 118, g ) Cr N 4
m&mmm&i tetrahydro 2(1H) pyri m di none
(10m ) was heated at 1000C under nitrogen for 4h. The
m xture was diluted wth water (150nl) and extracted

wth ethyl acetate (3 x 200m ). /Fge conbi ned organic 5
extracts were washed with water 200m ) and brine
(200m), and the organic |ayers ed over magnesi um
sul phat e and concentr at gdol n W <~ The residue was
purified by mass di r,@t/éd 2 erowp HPLC (l\/bt hod A)
to give the title é’@rrpoun
LOMS Rt 2.35mn, m z488 [M
547.6- ({5-f (D rrethyl am no) cg
vl)-8-nethyl-4-ff3-

Td awblutibrosdvExzingles 528a(01050) indV,dkdimeihyifemamideX2mi) deas added oxone

366" T8 isirleh St BPol smmsterers 1 Belarn et win

aqueyusgs m\sulpb,nq $alution and extraciing with ethyl acetate (50ml). The organic
l

o A NS ot BB R P Rt by
dlrected preparatwe HPLC (Method A) to give the fitle compound as a white solid
(0.035g).

LC/MS R, 2.1min m/z 428 [MH"].

N~ 10 Exanpl e
pbonyl I - 3-Dyridinvl)sulfin

Example 524. 4-(2,3-Dihydro-1-benzofuran-4-ylaming}-8-methyl-6-{[2-
(methyloxylethyllsulfonyl}-3-quinolinecarboxamide

To a solution of Example 523 (0.018¢g) In dry N,N-dimethylfformamide (Tml) under
nitrogen was added sodium hydride (60% dispersion in mineral oll, 0.0017g). The mixture
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O~ F3C, \ R\ \ CONH2 IIsC, O'"0 CONH N\ \ \ 3
CH3 i "r'3 P N NN 2HC CH3 CH3 .2HCI Exanple 547
Exanpl e 548 20 Oxone (1.2g) was added portionwi se to a
stirred solution of Exanple 576 (0.1g) In N N

di met hyl formami de (6m ). The sol ution was stirred ‘at
room tenperature under nitrogen for 2h and then
guenched with a solution of sodium sul phite (3g) In
water (30m ). The mxture was diluted with water

wészgtﬂ‘ﬂe)i #RNPorRXbmpérafse Wrt10ndd Gyibn ﬂfeﬂyﬂc@d@“@ﬂﬂﬁ@‘ﬁﬂ) Ma@%ded

conbi,ned organi.c | ayers we
Stip Mg HS Cagtas) or, T s epearaiire A g SO RERCARISO i vacuo.
Thmlepubm Waapdrtiﬂm'memwmhethyl Bcatate wad whkee ane shederganiatayer dried

S direct raf .k h
RS 58, Ul oo S8 SR SUAL B (B 8 Tifhoes
pmaﬂw@%ﬂ(%c@ A)do giwetheditle gompound s yellgw aehgl (8.08243).
LGSR 2Rmik. - mZEud MMZSZO [MN 215 Exanple 547: LC MB
Rt 2.12mn, mz E [ MVHOQ Exanpl e 586.
8- Met hyl - 4-f (3- net hyI 5-i1soxazol vi ) am nol - 6- (net hvl sul

fonvI )-3- 5 auinol i necarboxani de hydrochl ori de HC N/

meth hai Iarrnln -3 uidol ecei'Bo;N edl nmet hylforrmm de (1m)
was added [ (3-nethyl -5-isoxazol yl) net hyl ] am ne
(available fromA drich) (0.920g) and the m xture

heated at 80C for 30 mn. %su‘spenm on of
NH

~CHs CHy

}
CH,

To a mixture containing Example 544 (0.10g) in N,N-dimethylformamide (10ml) was
added oxone (0.253g). The mixture was stired 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 R, 2.24 min, m/z 503 [MH"]

Example 537. 6-({3-{(Dimethylamino)carbonyllphenviisulfonyl)-4-[(3-
hydroxyphenylhaminol-8-methyl-3-quinclinecarboxamide
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Internediate 33 (0.020g) in dry NN-dinethylformam de
(0.5m ) was added and the m xture heated at 80C for
3h. The m xture was quenched by the dropw se addition
of ethanol (0.1m ). The mi xture was | oaded onto a 29
SCX cartridge, washed with methanol, 15 and the' =
product eluted with 10% ' 880" ammoni a in nethanol. The
sol vent was renoved in vacuo and the residue purified
by mass directed preparative HPLC (Method C) to give
the title conpound as a pabe yellow solid (0.0098)
LCMS Rt 2.23min, mz 361 ] 20 Exanple 544.
6- ((3-f (Di net hvl am no) car | phenvl )t hio)-8-nethyl-4
-1 f3- (et hvl oxv) Dhenvl | a >4, = 3- aui noi i necar boxam de
216 HN\ | O-Cli3 NH 9o\ O L H3 A stirred
7dr o 2(1 H) - pyri m di none

m xture of |nterned: X Wgr nedi ate 28
(40g), and pot assi ar [

1, 3-di et hyl -3, 4, 5, etra

(500m) was 5 pur ofcHai ¢r,( by evacuation of the

vessel and refilling V\ﬁ'th nitrogen three tines) and
| eft under nitrogen. Coépper (1) iodide (5g9) was added
. j f .
AS0KhE 1 it 8 B o sl oot
Icg-ponieq minpe panbenipg (FeEele 461 (USSRdn fdighasermethang (25mi) under
ni&‘@ﬁ? CrhdintiXtu o stifBdl abré6iraempatafuteiol Yoi] aid whb theflafEBted with

a JiHeF PRYGR of ARSI EGEmBHar? (]-OM Qg Siregyfor =
furtidredh. (Thexmikiurg was du@fwautew(tﬂ nielhatnar:heOmD 1] Ite@aﬁtlhatsu}e ;wmgness
incYgofil o1, i, Y HRlfed, @ler SyS Bb0 GOl iltatec
aqueown $rsiiune blcahonate (EBd)te eroanié exirachevapotates! tosinpessi vacuo,
al‘%lisﬂr'lnalr?}ﬂ#d;dpp&iﬂéd bY @as&gfré\%]@?é?r?m Bere ﬂ\[/léltﬁgd hWMdlgive the title

repared were OW Nng:
compound as a yellow solid (0.075g).

LC/MS R; 2.46 min, m/z 505 [MH'"]

Example 575: 7-({3-[(Dimethylamino)carbonyllphenyl}sulfi 3-
methyl henyllamino}-3-guinolinecarboxamide

HN” : ‘o’CHs
CON
?Ha m H,
He ™ Nig

i
0

A mixture containing Intermediate 65 (0.15g), 10% palladium on activated carbon (0.04g)
and triethylamine (5mil) in ethanol (25ml) and N, N-dimethylformamide (10ml) was
hydrogenated at room temperature for 4h. The suspension was filtered through celits, the
residue washed with ethanol / N,N-dimethylformamide (3:1, 50ml), and the filtrate
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HNC R3/S NHZ N 15 CH3 Exanple R NH R3S- Starting

| solation LCM5S LCMS Nunber Material nethod VWH Rt
(mn) (a) (b) 562 1 \ 0O°Me ( \ Slinternedia (1) 417
2.27 N/ ted45 ,NH 217 573 F ,,_Internedia (I1) 435
2.56 HCl Me Nto 35 ,NH 574 be Intto 36 a (ill) 487
2.86 to 38 /NH (a) Salt form HC = hydrochoride (b)
I solation nmethod: (1) Agqueous work-up followed by
trituration with ether and filtration. (I11) Mass

%&ﬁﬁét@? i SB?or a\'th' Y si'&ﬁé‘c\ﬁag %fﬁ&d?f asglcgrl éxed ?par% Zﬁ HPLC
(fdethedA) f@lmdhhﬂﬂmmmpu@ammuowm@mm aasg). o) - 8- rret hyl -

LCfI\ﬁ@RlﬁQ?rﬁth}rﬁ%bﬂhﬁ Avl I am no) -3-ouinoi i necar boxamn de
(alternative synthesis) i HN|I OCH3 8 | CONHZ N

HZC., N OCH3 10 CHZ

Exampie 545: 7-({3-[{Dimethylamino)carbonylipchenyl}sulfonyl)-4-{[3-
methvlo henyllamino}-3-quinoline mide

HN/Q 0" CH3
CONH,
» QO
HyG” %? N
0 0o

Oxone (0.22g) was added portionwise to a stirred solution of Example 575 (0.035g) in
N,N-dimethylformamide (4ml). The mixture was stirred at room temperature under
nitrogen for 24h, a further portion of oxone (0.17g) was added, and the mixture stirred for
a further 8h. The reaction was quenched with a solution of sodium sulphite (1.2g) in
water (15ml), diluted with water (10mi) and extracted with ethyl acetate (3 x 30ml). The
combined organic extracts were drled 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)carbonyil-3-pyridinyl}thio)-8-methyl-4-{I3-
methylo henyllamino}-3-quinpolinecarboxamide, formate sait

,CHS
A, .HCOOH
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Internmediate 45 (5.0g), Internediate 28 (2.899),
copper iodide (0.506g) and potassium carbonate
(2.94g) were added to

1, 3-dinet hyl -3, 4,5, 6-tetrahydro-2(1H)-pyri m di none
(DWPU, 25nl) and the resulting stirred slurry was
heated to 100C under nitrogen. The m xture was
stirred at 100C for 7h, allowed to cooled to room

t enper ature and stirred 15 overni ght. DWPU (20nml) and

Avﬂﬂ'&i n(i%‘ﬁ“éfr ﬁﬁ&%ﬁhl& 5 7Y ﬁ‘r@' Tﬁg@d@é@e@@) ag4iBEr iodide

(O9Balt Frsh m&ﬁﬁswéed@womleh (Mmt Bl 3. Aime byt A5 - HAYHRR(H)-
pﬁlHldlﬁ(f’lg (161 Was %Eat%@ Qpl Wrb%naéﬁﬁ@éb%hqar MQ’ h6 PRKER was diluted

wilh yatpa 15PED, et axtaslad it SLagebip L6 5200 The camblagd orgenlc
extrass %rd%%ed’@&tﬁﬁraé?& 5QUlﬂﬁ1l) aﬁai belhé @boau), é&C;ngbry'ﬁﬂw Riyers
| ow SOl |

ive the tit aI e

ored gy Megrasied BUSIE AT Force el Aol s Teinde 3t plifea by
mds7s8du%ei(ed Prépaiative tHRLICa{Metho} g it give Itﬂammngmmm asalyeliay solid
o hyI 4- (i 3- (et hyl oxv) phenvf |

arino) - 3- cul nol | necar boxani de (alternative synthesis)
LGMSER2-35min, gz 488 IMH'DONH2 N H,c, . 0 CHS 5 CH3 To a

sol ution of Exanple 544 (29g) in NN-dinethylformam de

(290m ) cooled In a water bath was added axone (87Q)

In portions over 10m n. The m'xture was stirred for

Extimplé 547 6-(@S(DRkbthyHErin cﬂ’Bab idity S!Mﬂn 8ofe

t abi sui phi t tirring
ﬂ@ﬂﬁ?ﬁvﬂ%@—%ﬁiﬁ orof orm

(2L + 3 x 800n1) The 10 conbi ned chI orof orm extracts

suI phate and t he solvent evaporat ed t | eave a solid
whi ch was dried in vacuo at 40C for 3 days providing

the title corrpoun 7 89) LOMS R 2.62m n 519
15 The sol i ofr yst allised fromh a.nEIlJ
on@ai ni n§¢ 20% e L) to gfve tch | N corggo%nd
HyC CONH, O
*”ﬂ’ﬁﬁr L TXY
2HC|
CHs
Example 547 Example 546

Oxone (1.2g) was added portionwise to a stirred solution of Example 576 (0.1g) in N,N-
dimethylformamide (6mi). 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 (50mi), 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 (0.041g).

Example 546: LC/MS R; 2.57min, m/z 520 [MH"]
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LCMS Rt 2.62min nmlz 519 [MH]. 20 Exanple

478. 6- (( 3-r (D net hvl am no) car bonvi | phenvi ) sul fonvl) - 8-
met hyl - 4- (r3- (nethyl oxv) phenvl |

am no) - 3- oui nol i necar boxam de (alternative procedure) |
219 HN ( a OCH3 "S" \ CONH2 N H3C, OCH9 CH3 To a
sol ution of Exanple 544 (3.5g) in glacial acetic acid
(18nl) and water (3.5ml) was added oxone (5.76gQ)
portionwi se over 15 min. The m xture was stirred for

Eﬁﬂm uenched with a sol ution
so%%?uﬁﬁ(&gﬁmI ?t‘lgﬁﬁgﬁgﬁg ;f [ r:ﬂvvater (3.5nml). 5 The

m Xt ur e-was dlluted with glacial acetic acid (11 m)
and water (21m), heated to 90, treated dropw se over

h
30 mnavvlt é i

gManoﬁammd mmf:mlbmdgatl on vvashed Wi t h vvat er (25ml

x3) and dried In vacuo to give the title conpound as a
pale yellow solid (3.0g). LM Rt 2.54mm niz 519

[ MHQ . 10 Exanpl e 588: Hi§

4- (2. 3- D hvdro- 1- benzof urga: 4vl anmi no) - 8- met hyl - 6- (net h
yl sul finvl)-3- autnolingfarljoxam de formate salt. HN\
HCAS\ CONHa s g N oHOOQ CH3 To a suspensi on of
Exanpl e 577 (0. 04Q) ||11l4.ﬁet hang] pnl ) was added

sodi um peri odat e ©. 2ml) . The

m xture was stirred at r erat urfe for 4 days and
the solvents evaporat ed 0. The residue was
purified using mass directled prep tive HPLC (Method
A to give the title conpéitad as y@ellow solid
(0.017g). 20 LCUMS Rt 2.0min, mz 382 [ MHL

To a stirred suspension of sodium hydride (0.008g; 60% dispersion in mineral oil) in dry
N, N-dimethylformamide (1ml) was added [(3-methyl-5-Isoxazolylymethyllamine (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,
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

fitle compound as a pale yellow solid (0.009g)
LC/MS R, 2.23min, m/z 361 [MH']

ample 544. 6-({3-[{Dimet minoicarbonyiiphenvilthio)-8-methyl-4-{[3-
methylo henyilamino} -3-quinglinecarboxamide
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220 Exanpl e 307:
4- (2. 3- D hvdr o- 1- benzof ur an- 4- vi am no) - 8- net hyl - 6- ( et
hvl sul fonyl ) -3- aui nol i necar boxam de hydrochl ori de
(alternative synthesis). % HN HsCS CONH2Z N HCl CH3
5 To a solution of Exanple 577 (0.04g) in B
N, N-di net hyl formam de (1 m ) was added oxone
(0.337g). The m xture was stirred at roomtenperature
for 18h, and quenched by addition of 10% sodi um
sul phite solution (15m ). The m xture was extracted
wth ethyl acetate (50nl), anﬂ@gorgani c layer
dried (Na2SO4) and evapor at egm' geth The resi due
was purified using mass dire¢ted pmeparative HPLC
(Method C) to giv SN nd as 10 a yel |l ow
solid (0.01 8g). 2mh, Rz 398 [MH Exanple
688. N
4-(2.3-D hvdro-1- ofwr an; 4- vi am no) - 8- met hyl - 7- (et
hvl t hi 0) - 3- 15 aul nolli necar boxam de. HN Hz H3Q5 / 0
CH3 A stirred m xtur&%f |nternmediate 104 (0.50g),
sodi um net hanet hi ol ate (0.358), potassium 20
Ac siirtedn mi>duré 0of4 Bgrmediatec dp piEbg) | interoatiiate 280 .(4RHS and rpotassium
j hy |f ' i ed . 1
Rl p o Y R e o Bty OS2 A e S8, was
pyrged ofpit Gy avaoiatipn otihg vessef ardirefiling willnitrogerhthresolires) and left
uRdRr @lfttogen, WBSppdr |(f) Fdcft @Lf wadlhdRd dnB tH@ Fidure twal WdrMbd at 90°C
2% an Hg‘?‘;' ed in ethangl :water 15,:1"%?0%1)§ for .
o g1 T nerREyrR 345e caPed i@ Fiand RRuredrintp waler {2515 | Therpyecipitated
sdlid wdshfttefed| dff, atashexl #itio water @ndl Guckiey Ipastially Grygi Ties 8dmp solid was
dl&é&l\%ﬁ iﬁ%ﬂﬁ'gﬁ?@ (@ééﬂ%ﬁ ',%%lsﬁ?e&/ @:m " sg’a‘ﬂlxr}r ﬂydrsygzdél 56511930'!1 (JI'L(}/ M?owed
by water (2 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 fitle compound as a solid (45.1g).
LC/MS R, 2.80min m/z 487 [MH"1.

Similarly prepared were the following:

R1
HN”
)
R = NH,
Z
N
Example R'NH- RS- Starting | lsolation | LCMS LCMS
Number Material | method My* Ry {min)
{a) (b}
562 Ove S S\ |intermedia] () 417 227
N~ te 45
_NH
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Exanpl e 548.

4- (2. 3- D hydro- 1- benzof ur an- 4- vl am no) - 8- net hyl
aul nol | necar boxani de hydrochl ori de.
10 Exanpl e 548 was
met hod to

hyl sul f onvl ) - 3-
H2 O-$ 0

Exanpl e 129, but

the reacti on m xture,

_ /' N H3C~101 CHa HC
prepared from Exanple 688 by a simlar.
wi thout the addition of anisole to

usi ng 10: 1 NN-di net hyl f or mam de:

-7- (et
HN

vvater as solvent, and purlfyl ng by mass directed
(:"pé[l aty veer HPEC (et ipd TCHVBTR

[n/Hﬁ 222 AANB 1. O%OL'Hﬁmq'afor('Hul a (1% o[ ?356
phar'tfdce | YWeadc abl e gala35t Hereof: |O R NR

Rg/ S~ n/ 12 R[Q R20 (1) wierein:|R is

34 (et hyf oxly) phenyl, R2 is hydroger, Rt9 ifs hydrjgen,
R20 is , RB 1Is 3-

[ (digmet hyl neg.cak boftyl | phemybmadd] Npins 2. @F R 286
34{cyanoph S n 359 lis hyd ogen, RZ0 1s
met hyl , (R3 et hyphe, nijs 2. 3. A compound pf

f ornul a (I),Nuhl ch 1s:
(agFéI}lfb n’*lEfCI'L"h)}%c%H'i&éU’ catr ooy T Prety fo oyt )= et

(b] teetatign m’ghp@ﬁérmu?am wiark-u fojlawed by iticatiopavitareithies and filtration.
phar maceuti ¢ a{ub Ma?&&u?e‘&le%%r%gﬁé}ﬂlv& Hpe/(PRihed &). A

conpound of fofnu FI ) S:
(1IN Trituration with ether and filtration.

henylithio)}-8-methyl 3-
inolinecarboxamide (alternative synthesis

Example 544. 6-({3-[{Dimethylamino)carbon

methyloxy)phenyliamino} -3-

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 {(0.43mf} were added and
the slurry was heated to 100°C. The resuliing solution was seeded with crystals of
Example 544 and stirred for 1h at 100°C. The suspension was cooled gradually over 6h,
aliowing the product to crystallise. The product was isolated by filtration, washed with
water (2x 50ml) and dried at 40°C in vacuo o give the title compound as a pale yellow
salid (3.99).

LC/MS R, 2.58min m/z 487 [MH").
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4-[ (3- cyanophenyl ) am noj - 8- net hyl - 6- (et hyl sul fonyl )-3

- qui nol i necar boxam de or a pharmaceutically

acceptable salt thereof. 4. A nethod for the

prophyl axis or treatnment of a clinical condition Ina

fammal,  such as a human, for which a selective PDE4 =

|nh|b|tor I s Indicated, mhlch conpri ses

adm ni stration of a therapeutically ef fective anmount

of a conpound of 223 formula (lI) according to any one

of clalns 1to 3, or a pharmaceutically acceptable
. t he

adm ni strati on of a t her apeuti cal I y effect i ve anount
of a conpound of formula (1) according to any one of

claims 1 to 3, or a pharmaceutica accept abl e salt
thereof. 6. A nmethod according ta im4 wherein the
condition is sel ected fdr on?)t heHyT otUp @Mmsi sting of

asthma, allergic rhipilTs AS oAt @ONKHi nitis and
chronic obstructive disease. 7. A conpound

d gy @f claims 1 to 3, or a
phar maceuti cal I y,accept abl e I t thereof, for use in
nmedi cal therapy. .‘I;IA sonpound of formula (1)
according to any ofcelains | to 3, or a

harmceutically acceptable salt thereof, for use
TB Aol R HERTR 574 403h ol e aylomopmige] S, Sooied n a water

bath vae sdded Skond rwg; aep@ﬂore VOMOMINATRS mb@iréWas sfited for 2h, then

pATEE ke BCahE SR sl B A iy casq n e 21). At

shrammfmo&&nm thuef nﬁxtuadwmaﬁractwamth thierofonop{2il €8 s 800mi). The

ﬁemémghgaexﬁjabtﬁ »gé'}% V\?a:gﬁéjd M@ Qvafle?e(av‘ﬁp ?gﬁ}n@haend the aqueous

ect lve I Ca
Wa%nee rWhRre @pxirected afthy obloreferm [A90mto pHye esrinkined orgapist phases were

diftid dvet é&ﬁ'ﬂﬁ%lﬂﬁ%te ﬂﬁkﬂt{hﬁ rsoﬁéﬂt%ﬁ&io?atgd ﬁééfesa solid whichSvad Sfed in

| aim9 he prop axli s or treatnent

V‘?ﬂ“"é&fd@&" %F?Vémvaquﬁﬁmmma% r rhinitis and
LCM&Rtlzﬁmsmwmgmm"pul nmonary disease. 12. A

TR SHGRL e BR l BPaf  ABI Sl o e
compoung 20.&g).cal | y acceptable salt thereof, and one or
LC/MS R; 2.62min m/z 519 [MH").

Example 478. 6-({3-](Dimethylaminc)carbonyiiphenyiisulfonyi)-8-methyl-4-{[3-

methyvloxylphenyl]l amin uinplinecarboxamide (alternative procedure
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nore pharnmaceutically acceptable callers and/or

exci plents. 13. A process for preparing a conpound of
formula (1) according to claim1, or a
pharmaceutically acceptable salt thereof, which
process -conprises: 224 (1) when R is 3-cyanophenyl,
R2 is hydrogen, R19 is hydrogen, R2 is nethyl, R3 is
nmethyl and nis 2, treating a compound of formula
(rr)y: (F )y ad R3/Sn/ \ CONH2Z Rt9 \ I NRO (I 1)

wi th 3-am nobenzonitrile; and (ii) when R is

3- (et hyl oxy) phenyl, R2 is hydro R19 i s hydrogen,
eis nethyl, R3is 3-[(dinet Y8rioonyl ) phenyl
and n Is 2, treating aogQmpou of formula (I11): + 2
RIN.OR R CON H2 |~ e 3\R78 P with 9 SH O

N~CH3 CH3 In the pfess
such as copper (1) |1Qqdide, gndN hereafter treating
t he product wi tH:@xom

To a solution of Example 544 (3.59) in glacial acetic acid {18ml) and water (3.5ml) was
added oxone (5.78g) portionwise over 15 min. The mixture was stirred for 1.5h at 20°C
and excess oxone quenched with a solution of sodium sulphite {0.545g) in water (3.5ml).
The mixture was diluted with glacial acetic ac/d (11mi) and water (21ml), heated to 90°,
treated dropwise over 30 min with 2M aqueous sodium hydroxide (20ml), and cooled to
25°C over 30min, The resulting precipitate was collected by filtration, washed with water
(26ml x3) and dried /n vacuo to give the title compound as a pale yeliow sofid {3.0g).
LC/MS R; 2.54min m/z 519 [MH"].

guinolinecarboxamide formate salt.

ﬁ HN

8 S~ CONH,
P

HyC”
N .HCOOH
CH,

To a suspension of Example 577 (0.04g) in methanol (10mi) 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 itle compound as a yellow solid (0.017g).
LC/MS R; 2.0min, m/z 382 [MH']
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treating a conmpound of formula (IIl1) with SH ,9" 3
and thereafter treating the product with Oxone (r),
foll owed by ester hydrolysis and reaction of the
resulting acid with dinethylanmne in the presence of a
suitable coupling agent such as

0- (7-azabenzotriazol -1-yl)-N, N, N, N= tetranethyluronlum
hexaf | uor ophosphate; (iii) and / or thereafter and if
so desired converting a conpound of formula (1) Into

Ber eff2.3 ro-1-benzofuran-4-yiaming)-8-methy|-6-(methvisulfonyi)-3-
uinolinecarboxami oride (altemative synthesi
HN
\\/?
Hsc’s - CONH,
N/ HCl

To a solution of Example 577 (0.04g) in N,N-dimethylformamide (1ml) was added oxone
{0.337g). 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-(methyithio)-3-
quingiinecarboxamide.,

HN
H,
Xy
0
H,C =
s N

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 (3mi) was

heated at 100° under nitrogen for 18h. The mixture was cooled, poured into water (50mi)

and stirred for 16min. The solid material was fittered off, dried in vacuo at 80° for 2h, and

boiled in ethanol:water 16:1 (50ml) for 30min. The insoluble material was filtered off, and
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the filtrate evaporated to dryness to give the title_compound as a pale yellow solid
{0.163g).
LC/MS R; 2.40min m/z 366 [MH"]

quinolinecarboxamide hydrochloride.

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-dimsthylformamide:
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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CLAIMS:

1. A compound of formula () or a pharmaceutically acceptable salt thereof:

R? R'
(o)
1]
RS/S

3

=
N

CONH,

18

R
t)
wherein:

R'is 3-(methyloxy)phenyl, R? is hydrogen, R is hydrogen, R? is methyl, R% is 3-
[(dimethylamino)carbonyllphenyl and n is 2;

or

R'is 3-cyanophenyl, R? is hydrogen, R' is hydrogen, R® is methyl, R® is methyl

andnis 2.
2. A compound of formula (I) which is:

6-({3-[(dimethylamino)carbonyilphenyl}sulfonyl)-8-methyl-4-{[3-
(methyloxy)phenyllamino}-3-quinclinecarboxamide

or a pharmaceutically acceptable salt thereof.

3. A compound of formula (I) which is:
4-[{(3-cyanophenyl)amino}-8-methyl-6-(methyisulfonyi)-3-quinolinecarboxamide

or a pharmaceutically acceptable salt thereof,
4. A method for the prophylaxis or treatment of a clinical condition in a mammail,

such as a human, for which a selective PDE4 inhibitor Is indicated, which
comprises administration of a therapeutically effective amount of a compound of
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formula () according to any one of claims 1 to 3, or a pharmaceutically

acceptable salt thereof.

. A method according to claim 4 for the prophylaxis or treatment of an inflammatory
and/or allergic disease in a mammal which comprises administration of a
therapeutically effective amount of a compound of formula (I} according to any
one of claims 1 to 3, or a pharmacedutically acceptable salt thereof.

. A method according to claim 4 wherein the condition is selected from the group
consisting of asthma, allergic rhinitis, vasomotor rhinitis and chronic obstructive

pulmonary disease.

. A compound of formula (1) according to any of claims 1to 3, ora
pharmaceutically acceptable salt thereof, for use in medical therapy.

. A compound of formula (I) according to any of claims 1 to 3, or a
pharmaceutically acceptable salt thereof, for use in the treatment of inflammatory

and/or allergic diseases.

. The use of a compound of formula (I} according to any of claims 1 {o 3, or a
pharmaceutically acceptable salt thereof, in the manufacture of 2 medicament for
the prophylaxis or treatment of a clinical condition for which a selective PDE4

inhibitor is indicated.

10. The use according to claim 9 for the prophylaxis or treaatment of inflammatory
and/or allergic diseases.

11. The use according to claim 9 for the prophylaxis or treatment of asthma, allergic
rhinitis, vasomotor rhinlitis and chronlc obstructive pulmonary disease.

12. A pharmaceutical composition comprising a compound of formula (1) according to
any of claims 1 to 3 or a pharmaceutically acceptable salt thereof, and one or

more pharmacsutically acceptable carriers and/or exciplients.

13. A process for preparing a compound of formula (i) according to claim 1, or a
pharmaceutically accaptable salt thereof, which process comprises:
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(i) when R'is 3-cyanophenyl, R? is hydrogen, R' is hydrogen, R is methyl, R®

is methyl and n is 2, treating a compound of formula (lI):

(g), ¢

S CONH,

~

19 I~
R N

()

with 3-aminobenzonitrile;

and

(i) when R'is 3-(methyloxy)phenyl, R? is hydrogen, R" is hydrogen, R® is
methyl, R® is 3-{(dimethylamino)carbonyllpheny! and n is 2, treating a compound
of formula (Ill):

(1)

with
SH

CH,

in the presence of a suitable catalyst, such as copper () lodide, and thereafter
treating the product with Oxone ®;
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or

treating a compound of formula (Ilt) with
SH

CH
0 o~ 2

and thereafter treating the product with Oxone ®, foilowed by ester hydrolysis
and reaction of the resulting acid with dimethylamine in the presence of a suitable
coupling agent such as O-(7-azabenzotriazol-1-yl)-N,N,N',N"-

tetramethyluronium hexafluorophosphate;

(iii) and / or thereafter and if so desired converting a compound of formula (I} into

a salt thareof,
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