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them. The present invention more particularly relates to novel Phosphodiesterase type 4

(PDES4) inhibitors of the formula (1), their analogs, their tautomers, their enantiomers, their
diasteromers, their regioisomers, their stereoisomers, their polymorphs, their
pharmaceutically acceptable salts, their appropriate N-oxide, their phammaceutically
acceptable solvates and the pharmaceutical compositions containing them.

The invention thus relates to compounds of the formula (1)

(R%)

1

wherein:

R', R? and R’ may be same or different and are independently selected for each occurrence
from the groups consisting of hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstitued alkynyl, substituted or unsubstituted
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fromthe groups consisting of hydrogen, substituted or
unsubstituted al kyl, substituted or unsubstituted
Ww@bdoegd940 substi tuted or unsubstitued al kynyl , PCT/IB2004/000355
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Preferably Ar is optionally substituted phenyl, optionally substituted benzyl, optionally
substituted pyrimidine, optionally substituted pyridyl selected from 4-pyridyl, 3-pyridyl and
2-pyridyl or optionally substituted pyridyl-N-oxide selected from 4-pyridyl-N-oxide, 3-



substituted pyrimdine, optionally substituted pyridyl

sel ected from4-pyridyl, 3-pyridyl and 2-pyridyl or
wo@piososmid y substituted pyridyl-N oxide sel ectedr/iB200m/000355

4- pyri dyl - N-oxi de, 3 WO 2004/ 089940 PCT/I|B2004/ 000355

o e A R B Sy s
samedbrl SiBfefRt 2R Qr@frﬁebm@ﬁ?}ngﬁéﬁéy fr§§1| Etg?&lﬂsr&mslfshﬁg of hydrogen,

groups consi sting of rogen, droxyl, hal ogen;,
hydregydnimlogent cyanoc arttvo xyﬂboxylr trfﬂus»madiaﬂkgubstltgtﬂdsqu tmsu@@uucd alkyl,

unsubsti t yt a I subst.ituted tltu .
subst 35 kBt ke, SERRRA B B P AR, suosttuted
or urstibsinitbd hk§1caffonyiI) S&&ﬁtdt&&bﬁ@sﬁb#ﬂﬁt@@ﬁtk@l’tﬁfbonyloxy, substltuted or

substituted or unsubstituted al kyl carbo
unsubsiisuted amindorgponqersditsabstituteder wsibsitged ﬁi{;bf@rreno di

substituted or unsubstituted alkylan1no X is selected
X is faloned fienghogroup onssisingrd B1S(0), a8 ORS; and NRa; Y is
sel ected fromthe group consisting of -C(ONR ,

Y is- MRcHOfiom 15 @@iRcomsiting MR-C(@NR R7—N1§7S$©)qec—6(a@)qNR7 and —
-fromthe group consisting of hydrogen, substituted or
Gﬁyubstltuted al kyl,  hydroxyl, -ORa, substituted or

R iSRSt oHf B8R g’oi{f) ’coﬁﬁ%r@&s F}'&rHééi‘ld s@bstined e lunkblstithted alkyl,

heterocyclic r wher €l n I's chosen fromthe group
hydrcxyi5| RN gsubﬁtltatedn or Sinsubgdti¢nted natyh pepr sbeiitutedo or  @nsubstituted
h rein n represents 1 - 4; wherein gq represents 0,1
eterBchélc Weh the proviso that R4 is not NH2 wherein Ra

wherefh 15 8! @65 %rdrh @B §88p ges&-mng@ﬂ@l #idigag of hydrogen,
substituted or unsubstitute al kyl, substituted or

whengmsmiyepresentsefl —al;kenyl , substituted or unsubstitued

al kynyl stjtuted or unsubstituted cycl oal kyl,
wherbin ffased Tor

or “unsubstituted cycl oal kyl akyl,

wher§ teptdit e oqror aunsubstituted cycl oal kenyl
substituted unsubst i t ut ed aryl , substltuted or

Wﬂh@ﬁaubgﬁpﬂuﬁ lsmﬁQH& kyl, substituted or unsubstituted

wherlrr(l,et g{ b 3 gthé %fo%gs 8)61 gﬂf%{))fs %yc&géegxs cS){l;(?S‘ﬁ%t?& ?ﬁ L+éﬁbstituted

“alkyB §1ﬂ§shtdtéﬂ 61du1€§i1bstftﬁﬂéb silkénifl ebstheated o0 ahwtﬁhklyﬂ alkynyll; rsmpstituted
-OH, cyano, for acetyl, hal ogen, protectin

or ug;;tthgpglted_ g(/@))alm sub@(tg)e@) qaunsl@e@yﬁﬁap%cloalkge%jl spbstituted or
unsugﬁgt@eg c%’&%%ﬁtlenyl Fi?sgﬁlé?cg Ru %Pgtltptggﬁdglggguet{sgﬁhé ce>rI lrmsubstltuted
arylatiyd) adssoR) o utisubstitued &mtelr(mml: substituted or unsubstituted heterocyclic
ring, substituted or unsubstituted heterocyclylalkyl , substituted or unsubstituted
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and their analogs, their tautomers, their regioisomers, their stereoisomers, their enantiomers,
their diastereomers, their polymorphs, their pharmaceutically acceptable salts, their N-
oxides, their pharmaceutically acceptable solvates and their pharmaceutical compositions
containing them or a pharmaceutical acceptable salts thereof.

The present invention also relates to a process for the preparation of the above said

novel heterocyclic compounds of formula 1 as defined above.



their diastereoners, their polynorphs, their
phar maceutically acceptable salts, their N oxides,
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injury of the brain, chronic gl omerul onephritis,
endot oxi ¢ shock and adult respiratory distress
Backgndundeof thihEnvemgionnds of the present invention are
particularly useful for the treatnent of asthma, or )
chibmiy igPsmmation hamglansesn eynynae sefe sgverpiyng diseases including
asthrgﬁcaﬁgrct%’(gh C Oofbsttnpc%x{ergéﬁ&%bﬁg &EJa@@XCU?’BJ.anE%ﬁtQ r]eading to airway
characterizes a nu r of severe lung di seases
obstiubériiclide cdehb vf agndy avullenintiltedvioh raf dhflaremptoryroelés iyito the lung,

di sease (COPD). Events leading to airway, obstruction,
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. jnf g int | ' .

s DT ALY 40 R, g RASOAE ARl o wiich
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infiltrated by inflammtory | eukocytes, of which the
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the nunber of eosinophils present in lungs. The
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as PARSLL Edrandrejated oxpigen epecsaschataen produce ¢deng arpiNronchgregnstriction.
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numbérOHE€ RO HRAREE 1ahll | ANammbFR dif8Sds0 Tonsd @h@y, mhNpuRlion of the

was al so known to be involved in the pathogenesis of a
cytokine signaling or biosynthetic pathways associated with these proteins may provide

therapeutic benefit in those disease states. It has been well demonstrated that TNF-a
production in pro-inflammatory cells becomes attenuated by an elevation of intracellular
cyclic adenosine 3',5'-monophosphate (cAMP). This second messenger is regulated by the
phosphodiesterase (PDE) family of enzymes. The phosphodiesterase enzymes play an
integral role in cell signaling mechanisms by hydrolyzing cAMP and cGP to their inactive 5'



nunber of autoi mune and inflamuatory di seases.
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Beav@, drfby Eroc. Wanl. Acadedeis Whrita é|(1999.09FuJ15h1ge K, Kotera, J,
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18438hES44 5 qMH9T)etierdin ﬁﬂb@pﬁﬁ[ﬁﬁlﬁﬂ)y adfereyed irc tha:lrcérﬁﬂényﬁieMany cell types
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marl?e'a Ofp e%éwgﬁg{%ﬁta §f’l{ﬂ§ﬁl§qg&nzysrﬁ§ Qélédt%tBD@Hﬁlbltors provides a

ensitivity to gical agents [ Soderling,
umqﬁe bbportﬁiama@ﬁ sel‘éctlvq mampulaBelavﬁvarqupathéloh}{swlmcal Jprocesses.

?léqsggo esteram t: b%zgglll 7076 1999%%5\/h10 Iﬁ%‘ﬂé@%’gﬁ }i<\>ities in cells

Whlcﬁ' lead KGRI ﬁlonaﬁldth@‘mﬁg& f‘DE4Ja cﬁl\@ﬂ’—sg@i’ﬁ@and Z‘7a4,-1ndependent
18438- 18445 (1999) herein |ncorporated y reference in

enzyniegiis a &ey isogymg in mmlyydg@lwls 0§ pAyIP gxmagts@llﬁ;dyaéowmﬁn eosinophils,

57 Bt 5, 3 RNTERME Rt Feimtammacr

cellsh\'zvgﬁ|Ma§%{%ﬂm®@ﬂe%lab(mﬁm°9@ {nhiHikert Of $nediadon MSfﬁhaS led to
uni que opportunity for selective manipul ation

of
widegpread inderpsitin dishgesign of il 1@;@@&@@@hy,TJ Am. J. Respzr Crit. Care

Med g%m 3 gf’usﬁ)z 1?{)@ eré}sﬂqlﬁcnl)‘%&ﬁ@ﬁ% V\;n e%&i: H%nmyt}‘;]h Excessive or

unre:%a ihied MMRIE-oOprotlfictionenas Waes implidated ia rﬁe@m@n&mxﬁc&rban@ a number
+2-i ndependent enzyme, is a key isozyne in the

of uh@qgtr@bly @thl@lpg@A]\,FDndﬁlqm§pC}bé$ ﬂ@eas%gwgbﬁlm%osteoaﬂhntls and other
arthlgthI I Ethc%ngzs?g?%ﬂg&yt ﬁﬁ}i’:‘gﬁ? shg fﬁﬁt%?y fi-gﬁgss tyndrome and bone

ween’c evatron'in in
resoﬁﬁlloh%é%%g sRicE VIAVF -8y parfitip@&bLinl the axedt | 1d @ogress of autoimmune
I'nhi bition of nediator release has led to
diseases, PDE4 inhibitors may find utility as therapeutic agents for rheumatoid arthritis,
multiple sclerosis and Crohn's disease. [Nature Medicine, 1, 211-214 (1995) and ibid., 244-

248 herein incorporated by reference in their entirety].



wi despread interest in the design of PDE4 inhibitors
[ Trophy, T.J., Am J. Respir. Crit. Care Med., 157,

W@ 248304 1998) herein incorporated by referenk@r/iBr004/000355
their entirety]. Excessi ve @r unregul ated TNF-a

roducti on has peen Ilcat mstg j.ati

p .
exEIHHATTRY 18 @apablgrot g gqum tl%ﬁﬁ?’&ﬁ%éileé}m to several
factdr§ ﬁ%é&%@mﬁﬁ&% FPIst - 3%§%§e§ts'tﬁﬁlpﬁdioﬁ%1&§‘€ﬁ%rtb d dehnfral nervous
and other arthritic conditions I ¢ shoc
and enulohosyternhookld begpitedivathy selective eIg%Eéywhrb@w al addition, the

mered0  nfriRHRBt P AN LERREROR € Srdohe BoPlshRcal copsemyrnge of PDE-
4 inGibRRAS B8s bEREWellndHabicteized MR Yminiumd-dékipetehy calls where it acts as a
therapeutl c agents for rheumatoid arthritis, nultiple
deac¥ptmedignal. and Crohn' s di sease. [Nature Medi ci ne, 1,
21 4 y t
ﬁege;nﬁyg%eggﬁ?ﬂrﬁ@g%ﬂ? g Ol“r%lett% T@lﬁﬁe ﬁﬁ{g &CZ%BEE‘»Q t§ PDE4D,
eachFKﬁ'EbdeBZBb@é/ 1911, 633) geneG(lBttu@n@urml e d%imrmacaﬂmg}g J988palbP& p.1393-

sel ective inhibition of. is due to several

139836\‘?5%‘%“"05?@?8%@ i WPB%H‘WQEFG%ﬁDE-4 suggest s t hat
pafthels %e&%eﬁa%hﬁia%a {rat 1 feaSRB AP NEVAIPWSthirAsd BeTIsNRsults in
systens could be treated with sel ective PDE-4

suppreshiobi aforedl, athata@mlwhloh intthen inhitdtsethe eproguction and release of pro-
i ntracel |

iR ks s ek SRR oyt Bl s HIBHR 1o e g rical pro-

inflavihdtorsadeacior hithrd, ﬂdBntﬂﬁEmiBﬁ) of tRReprEdioef the PR gend family in
acts as a deactivati ng signal. Recently the PDE4

cosinaphils {edra ghegfllnd as noatighlerapeticsatgel e asthmppE4A ¢ o
P ~
3 gﬁﬁ% ulsefﬁﬁi%%ngf ?réu}%gﬂq lktyE 2 1%.3@%0&0%n: %‘u%at(fgfg ég 'lﬁgbe due to their

undd3iilsle Ride mﬂ@bmbﬁtee\dhlbh mcﬁlidbrmmse&l dnd annalse(dtle tceaquonldn PDE-4 in
has been dem)nst r at ed that .i ncreasi lg‘%cAl\/P | ev

the Ggniral peryoRsswysteaD)| and gastiicr aid gecrelipindies OB EPE-4 in paricta

cel]sqmtllle @ft ?meﬂ’@'lﬁhs (Protub'er[ '(ﬁ@éhlﬂkﬁys LI eBRARLH AL @ﬁnﬁ@ﬁ’sen S.B.,
relea pro- inflammat dry cyt oki nes such as TNF-a.

TropBiynfe J.e s iRaphitdls Eap.e Thel,i Zi8e1B39%6c 402 @929)i h¢rcall lr}yptporated by

infla tor target for tf f th
reergfis BATbIEY (oS GibPPBAt Frtiis: BRUPRBER pas Fithdraun
frorr{ afhl&zﬁ’ deP8oREt betsust o Hs %B@éré"unid%g%E @Lakldeceffs%f gfifilé.OFeller E.

hma. The useful ness of several 4 inhibitors
et. ahnffthﬂtmmew]llatrs_lb hBg- é@IO dll%g“t) dier¢injipcorpergted; b Eéﬁﬁféfence in its

entlreb/u eT]’ll%fil%% i grﬁg ];elﬁé & V\helﬁ eCtﬁ \l/'ledrgl lgﬁgsé"e l%hﬁ)nt%r mg’d@es 1n human

e central nervou

cllnléé/lflﬁ@lmla@ﬁ@erﬁ@%ebbﬁe@Fﬁbfﬁ‘elﬁemetI on due to acti on on
PDE-4 in parietal s in the gut. Barnette,

G dhere avist twockinding l@}tes pn Bnamlggl(lq;paﬁ Eng at @lwqhst(ngﬁg@ﬁ molecules
mayfmirgl 1Akse "I’%%g e }Bégjtwﬁ dish H&rfﬂﬁﬁso\lvhlcﬁ)f&br%s-gggﬁlfferent conformations.

erelrn 1 ncorporate
They are designated as High affinity Rolipram binding site PDE-4H and Low affinity

Rolipram binding site PDE-4L [Jacobitz, S., McLaughlin, M.M., Livi, G.P., Burman, M.,
Trophy, T.J., Mol. Pharmaco., 50, 891-899 (1996) herein incorporated by reference in their

entirety]. It was shown that certain side effects (vomiting and gastric acid secretion) are

associated with inhibition of PDE-4H whereas some beneficial actions are associated with



reference in their entirety. One of the earliest PDE-4
inhibitors, RolipranTM was withdrawn from clini cal

walewebggoment because of its severe unaccept abl BCEIBE804/000355
effect profile. ZeIIer E. %t. al.,

ar mgcqopsychi atr 190 (1984) herein . . i
PDE-ﬁcarﬂga Ho ot W3 3lsg B}l@ﬁé at%fmapsrg“@?h ?%3’93}3 “Fr&ighinsg isoforms
A, Bfc &?d/ﬁf asiideTelHelsspofrosguer Rl RRkiArhdidbt g‘&z 17, 294-298
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SmithKline Beecham’s “Ariflo” which has the formula A, Byk Gulden's Roflumilast
which has the formula D and Bayer's Bay-19-8004 which has the formula E have reached
advanced stage of human clinical trials. Other compounds which have shown potent PDE-4
inhibitory activity include Celltech’s CDP-840 of the formula B, Schering Plough’s D-4418
of the formula C, Pfizer’s SCP-220,629 which has the formula F, Parke Davis’s PD-168787
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wherein:

R', R? and R? may be same or different and are independently selected for each occurrence
from the groups consisting of hydrogen, substituted or unsubstituted alkyl, substituted or
uncubstitated  alkenyl, substituted or unsubstitued alkynyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted cycloalkylakyl, substituted or unsubstituted

cycloalkenyl, substituted or unsubstituted aryl, —substituted or unsubstituted arylalkyl,



SUMVARY OF THE | NVENTI ON Accordi ngly, the present

i nvention provides novel heterocyclic conpounds of the
w@eoensdosd ormula Y-Ar (R3A)ImMC R2 X MM4)n P-RIVIK20)4/000355

wherein: R, R2 and R3 may be sane or diff@CdMtB §rid/ 00355

ndepe | ect.ed r each occurren from,.
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I hY WO 2004/089940 PCT/ | B2004/ 000355 9, PCT/ | BO4
eyl s atictt ey phipa Doinc e st vin geratosoypiph, may be same or

diffeetd Sdel et gEbnR D, rREWPSt i t ut ed heterocyclic group,
substituted or unsubsiituted heterocyclylalkyl,

substltuted or unsubstituted heteroarylal kyl , nitro,

wheré:} oups %H%Fof N n¥| 1’1 acal )ﬁ?gn habe%%a%jel\ﬁgckgfteren g%jlr& 1%ependently

selectéd @din NRa Reroups NBﬁﬁéhng' OR l@ydro%?ﬁ ubdtitite@ Nort \WAsBBtituted alkyl,
substitutents ortho to each ot may be joined to a

substigiiedh ar %&ulbﬁt&v@é kel spbytiduted op LVIS%ﬁﬁJ@ﬂeﬁikyrw,cl jupstituted or
I [y i
TR, B0y T5hAIAE, L8l gt o
unsubsti:tmIeG,cyblaalkenylSsublsheltﬁi or Bdsubstitutd@dRgl, ; swifsetueedroRansubstituted
n ma e sa ifferent and are i ndependent]y
arylail@fqegt%éa@%% PRy f}}t aéie@éwlsﬂ%t%?de Ay HnBiReHuted héterocylic
ring,S UDSustittt&d (gr té& u &ehro iuhylhlkgl S%Qﬁstt t\:‘ae@r o[msubstltuted

‘unsubst i t ut ed keny , stitute unsu stl
hetermbiyyailpyl,, mtm,s-tOH,uthsziloohalogcm HEEO)-Rilt @IOOQER a‘l?(@)INR“Ra -S(O)q-

R, -SHRENEH b ONRERE L SR R RaS I KEBY o r, N-crr)

-NRBUDHGR LEredpRficcis #Rﬁl&)b BHtlédanﬁfRfH@ e&ihttiﬁértrﬂﬁ}%’e fined to a form a

unsubstit ut ed ary substituted or unsubstituted
saturhgtl exr pasapirated jod memheeeii ayicligmisgbehich maycotionelty tngbideap to two

heteroatoms which may be same or different selected from O, NR® or S;

Ar is selected from the group consisting of substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted heterocyclic ring and substituted or

unsubstituted heteroaryl ring;

Preferably Ar is optionally substituted phenyl, optionally substituted benzyl, optionally
substituted pyrimidine, optionally substituted pyridyl selected from 4-pyridyl, 3-pyridyl and
2-pyridyl or optionally substituted pyridyl-N-oxide selected from 4-pyridyl-N-oxide, 3-
pyridyl-N-oxide and 2-pyridyl-N-oxide in which optional substituents (one or more) may be

same or different and are independently selected from the groups consisting of hydrogen,



ring, substituted or unsubstituted heterocyclylal kyl,
substituted or unsubstituted heteroarylalkyl , nitro,
WO gidg/0g9pamo, hal ogen, -C(O-Ra, -C(O O Ra, - C(E)NR2Ra/000355
-S(O)q Ra -S(O g- NRaRa 10C( NRa) Ra
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Xis aﬂguﬁéfrpmdbear%Pﬁoatlktwg 6 Ctaﬂ]‘fi or unsubstit uted
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opt i ona L ubstitu
RO e ——
heteﬂ%?élf&yﬂm OXI de and 2-pyridyl-N-oxide in which
i onal~ substituents (one or nore) may be sane or

whemnIfPeﬂrcdmseIaﬁdlna@end Bdependently selected fromthe

Loups con ting of hydrogen, WO 2004/ 089940
Whe'% ﬁ?) _325 10 hydroxyl, hal ogen, cyano, nitro,
wheféﬂ{}@@@g,yésentsruihuor oal kyl, substituted or unsubstituted

kyl, substituted or unsubst i t ut ed al koxy,
Whe@ub@r@plf@ﬁee@ Opk ofidisubsti t ut ed al koxycar bonyl ,

bst i 4Q bst ituted al kyl carbonyl,
Wlthﬁﬁ%gﬁovisﬁttggR 5ﬂns Stituted al kyl car bonyl oxy,

whefebRE iid sdl@ded fromuths Whaip ¢anisBtng ot hpdmgelmmbstmutedi jor unsubstituted
substijtuted or unsubstjtuted. al ké(lam no X |s s

alky}, sabstipied gF supibedHisds pikagylofubgtitusdyr ingyks kgt “Substituted

f te?loals 'u%EﬁB?;Eitu@éd 1@1 kyl, substituted or
of lﬁﬁu%?gﬁgd cg'%gkgﬁlefbgH@ |cs§:é se[zlg%1 t }éd from
uns%bt@tugﬂmplaaﬁ(wylstsubglmtéd kvy dlnsxgnshtut@umt i subssituted or unsubstituted

substi t ut ubsti t.u

aryl;ﬂgglu 5%[{5?:1{1{5?(2 qr gp stltgwg g%/rp/ lfpggﬁ%tleg R mlél%silﬁﬁ?cp éeterocychc
rlnghegtﬁ)gt?tﬁté@l | ot rdn@libstltdf&ﬁrﬁét&ogydlyﬂalf{f)psensuEEt‘R[ﬂe@ 2 d udsubstituted

rein mrepresents 0 - wherein n represents 1 - .
hetex-baryln\lkgk,emrtrcq -Oklp pezgwmfcsrmyl 1acetyl, halogen, protecting groups, —C(O)-R’,
C(0)O-R?, -C(O)NR’R?, -S(0)¢-R?, -S(0)-NR'R?, -NRR?, -OR* or -SR?;
and their analogs, their tautomers, their regioisomers, their stereoisomers, their
enantiomers, their diastereomers, their polymorphs, their pharmaceutically acceptable salts,

their N-oxides, their pharmaceutically acceptable solvates and their pharmaceutical

compositions containing them or a pharmaceutical acceptable salts thereof.

The present invention also relates to a process for the preparation of the above said

novel heterocyclic compounds of the formula (1) as defined above. The compounds of
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The present invention specifically excludes the following compound:
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N N
\ 7
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O

OCHF,

DETAILED DESCRIPTION OF THE INVENTION

The term ‘alkyl’ refers to a straight or branched hydrocarbon chain radical consisting solely
of carbon and hydrogen atoms, containing no unsaturation, having from one to eight carbon
atoms, and which is attached to the rest of the molecule by a single bond, e.g., methyl, ethyl,
n-propyl, 1-methylethyl (isopropyl), n-butyl, n-pentyl, 1,1-dimethylethyl (t-butyl), and the
like .

The term “alkenyl “ refers to aliphatic hydrocarbon group containing a carbon-carbon
double bond and which may be a straight or branched or branched chain having about 2 to
about 10 carbon atoms, e.g., ethenyl, 1-propenyl, 2-propenyl (allyl), iso-propenyl, 2-methyl-
1-propenyl, 1-butenyl, 2-butenyl and the like.

The term “ alkynyl” refers to straight or branched chain hydrocarbyl radicals having at least

one carbon-carbon triple bond, and having in the range of about 2 up to 12 carbon atoms



Cl O OCCHF, DETAILED DESCRI PTI ON OF THE | NVENTI ON The
term alkyl' refers to a straight or branched
whyanog@rbon chain radical consisting solely BET/HE0GO000355
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rest OF B GREL T Reprdiamiiig: abdiplesoftthoseadrouis 4k —CaTHHROC,Hs and the
_atoms, e.g., ethenyl, 1-propenyl, 2-propenyl (allyl),
like.j so- propenyl, 2-methyl - 1-propenyl, 1-butenyl,

2-butenyl and the like. The term™" al kynyl" refers to

strai ght or branched chain hydrocarbyl radicals having
The aéml ¢alklylcaroaylXaddnotescakiploproupi g defireddaboradattrghédyia parbonyl
.. the range of about to car bon at WO
lnkage oy 59943 o cesBoliPrstassvE Bxpief R e Eigpes are ~COICHs,
- C(ORYHI9nd thel1fi@. range of about 2 up to 10 carbon atons

presently being preferred) e.g., ethynyl, propynyl,
The bertm{dlkanydatbheyll’ idesoted labkox e iereupas dsfined abave atagiefyia carbonyl

: roup, as_def.ined above.att V] [ t
11nkq%ﬁ do Fﬁnee g?sq &f the) énoi% ugec Llfeg_re%%te}gtgveesée & %(%gp gﬂfgﬁgftg%s oa?e -C(0)-
OCHNOSEOPOCYRS aiRf e 1iEH3, - OC2H5 and the like. The term

al kyl carbonyl " denotes al kyl group as defined above
attached via carbonyl |inkage to the rest of the

The % Far%_‘gg@?%f gé%;téésﬁ%}ﬁ?lﬁgem})ﬁa eé}g% 29 t%igfri?h&p HboveBdttiched via

oxygeallRayec@rthorst of e natleslea Riepreyergativepxamphbe of Hede glvopeare ~O-
attached via carbaonyl |inkage to the rest of the

C(O¥eHlac Q-€(OXeps@aethedikeve exanpl es of those groups are
-C(O- OCH3, - C(O-0C2H5 and the |like. The term
“al kyl car bonyl oxy" denotes al kyl carbonyl group as .

The @i ‘futicllaiod dahdtes hikgl groap apxgfliyed dbonk adgaehed vianamingdinkage to

the g;sé&gfgthg? lgl%fq%lu €. %@és%ﬁt%t%ea telxgx%pl%)s( a&p Itheos’se ngroﬁlpso%% -NH,CH;, -

NH(CH); , -N(CHs); and the like.

The term “cycloalkyl” denotes a non-aromatic mono or multicyclic ring system of about 3 to
12 carbon atoms such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and examples of
multicyclic cycloalkyl groups include perhydronapththyl, adamantyl and norbornyl groups
bridged cyclic group or sprirobicyclic groups e.g sprio (4,4) non-2-yl.

The term “ cycloalkylalkyl” refers to cyclic ring-containing radicals containing in the range
of about 3 up to 8 carbon atoms directly attached to alkyl group which are then attached to
the main structure at any carbon from alkyl group that results in the creation of a stable

structure such as cyclopropylmethyl, cyclobuyylethyl, cyclopentylethyl, and the like.



C(OCH3, - OC(OC2H5 and the like. The term
"al kyl am no" denotes al kyl group as defi ned above
wa@tdoaosmdo vi a am no |inkage to the rest of thECT/IB2004/000355
nol ecul e. Representative exanples of those groups are
-NHZCH3, - NH(CH3)2, -N(CH3)3 and the like. The term
"cycl oal kyl " denotes a non-aromati ¢ nono or
The féHht“' c%MRJ'alk%nf/l'”rigfe%/t%tc%/m‘l@ﬁng"-@@ﬁthm&gt @dlc&l% coAfaliny Al tA8Bange of
such as cyclopropyl, cyclobutyl, cyclopentyl,
aboutﬁcumh@@lcarbnm asomasTiths abfeastniie parpen-i earbgir |dgublkyond  such as
rou u e t adarmntyl and
eyl TSP e PSSR e Gl 0 or
sprlroblcycllc groups e.g sprio (4,4) non-2-yl. The
term" cycloal kylal kyl" refers to clic
The tem 28 nTepii tA garqra%ﬂccrariscakdw%ﬁp ﬁlgey TaREE RE Orupnigel 4 Grbon atoms
et LAV AR Rh AN S5 hohyRAIPHEGRe ! O
SUChQFEH‘%nﬁr%Bh&% AR A h AR Hbhchy Phidhe kel
structure at any carbon from al kyl group that results

The @%ﬂt ?ﬁ’%ﬂ%%y?’ eﬁ@ ft)g alg)?.i)} ?ﬂ%{h%?se ?ﬁﬁ:etduag)?}g? chﬁ P%r{dﬁglto an alkyl
grouf BladfiRalablsee. M0 290¢(IF9ARNE bAPRITAE00355 16 The

erm" cycl oal kenyl" refers to cyclic ring-containin
The teztdi“beterocyelin mnglirafers to a sieble anlgd Sonembgsed, fing ragical yhgeh consists

of ceggr o{(])m%t 'ﬁsfr%t g\'rea{o h@eaﬁétrzr%g%x/rfﬁa&g&%d ﬁ?ﬁbﬁg ﬁ'&ﬂp L@nmstmg of

o opr openy uten

nltrogé‘rﬁ|phl©§p”lio@lihy|ox§lg’éil ke sulfuseForTpapbses rof” thrsylh’ventmhetm lederocyclic
aromatic radicals having in the, rapge, of 6%{) 14
ring gadigpd imax bR MOPRFYCHS, PisEFlA of H&dﬁfmng systen, which may include

d Kk ;
e SRS IR Y NS 5B i

atom3 v tte hdterenicliy ringmatiichl hmydre Qpltlb;lzhlly apidiapd wevations neidation states.
above. e.g., -CH2C6H5,, - C2H5CoHS and.the |jke. . The ..

In addition, ﬂPF‘eP’g‘?OSEQ/ along may ks SHtope Qvg iz apidb {5 rinkagial may be

partigryfe §dtﬁ1§teﬁa(? b C @k teYharSiRatfORShetbrdary? ardn@tRP NERHN®I®s of such

one to five heteroatons sel eéted fromthe
hetegewlio crn@nsthcalg oficludd, t bogears phosiphiedisto, oRgajeinyhncacridinyl,

benzagpggl&b)}ggéq‘gp qpnp{g Sg%qffgltglp L3 I g%(glyglcﬁﬁwgegl c:fiioxolanyl indolizinyl,

nap}%ﬁ'bﬁ?ﬂyl Cp&Qhydrohfepslyll ColenBAnyly phé&iBthi¥dihyl pgnoxafiayl @athalazinyl,
bri dged or sSpito ring systens, and t

he
pyndMl,t ptgg@nyl puosplh grinezoluwt, bmmoxgkly)@eﬁulgph@d; qsggum@lpaqlﬁstetrazoyl

T

oxoﬂllﬂﬁldi‘rh)tlr OpRRoFresTIdimY, bE-oRpdzepingl, | zepingler pyxzelgﬂ ahpllperldonyl
the ring radical may be partially or fully sq
pyrr¢lidinyl, ma@nﬂargmmdenm nyade@axlr nyaaply#atQXéaﬂ iny, Oxasohdmyl

tnazgmi rrp{n al}?/o,( sld&!;%ol@et QoG ¥ckdl rfé/l ri Flgrﬂh%ﬁh%lal %ﬁn‘ai@&rlu‘j%lazohnyl

azet acri
thlazolldmyl, isothiazolyl, qulnuchdlnyl, 1soth1azolld1nyl 1ndolyl isoindolyl, indolinyl,

isoindolinyl, octahydroindolyl, octahydroisoindolyl, quinolyl, isoquinolyl,
decahydroisoquinolyl, benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl,
benzooxazolyl, furyl, tetrahydrofurtyl, tetrahydropyranyl, thienyl, benzothienyl,



benzodi oxol yl, benzodi oxanyl, benzofunyl, carbazolyl,

ci nnol i nyl, dioxolanyl, indolizinyl, naphthyridinyl,
w@eoohysivemzepi nyl , phenazi nyl, phenot hi azi nyl , PCT/IB2004/000355

phenoxazinyl pht hal azi nyl 17 pyridyl pteridinyl

thlan'?osrghcﬂ}/n%l tﬂﬁa{g?oargl?olél{nggglgﬁqﬁliﬁ Fdal | %frcglln% ISIH?OHC \éloxaphospholanyl

oxadi&bry&lhMﬁLbﬂllaﬁylyisﬁahMinan)ﬂiaﬁ@Ithedil&y| pi perazinyl,
2- oxopi perazi nyl, 2- oxopiperidinyl,
2-oxopyrrolidinyl, 2-oxoazepinyl, azepinyl, pyrrolyl,
=i« d I I L. di
The gi)l/'?ll [érﬁﬂ’?f," rg)f(eggz) o({ B%lafogi/( a%o??%yﬁrd%%)%% éig u@é{ %l{ﬂv,g ﬁfé heteroaryl
ring tadicat mhayl be aIm;d:aladl to thesmxmzs]afuytu,re lat axya betketodiamy lor carbon atom that

hol i n ol thiazolinyl, thiazolidinyl,
resul?sglaglm %f??ﬁlo)ﬂ of'a ) aﬁi‘h?ﬁ%ﬂrﬁyl i sot hi azol i di nyl ,
i ndol yI , |50|ndolyl |ndoI|nyI i soi ndol i nyl,
octahydrOIndoI I octahydr0|50|ndolyl qUInonI
The hgtg@ayﬂm smg ra%@d ampibo pashed tolthe maiestpictird st @ny lheteroatom or

oo Tt ISR RIS

The fe@th I“ﬁétyﬂiaqﬂa/lkﬁl’f)tbfersitblhe&yda.rylbﬁfgzﬂﬂlbhmweﬁnmmve dlrectly bonded
2004/ 089940 PCT/ |1 B2004/ 000355 17 thi anor phol i ny
to alkyl; grBp-phiy hefgroasylpikyhradical meyksr ptashecth e ﬂsmmahétructure at any
caofLASAPRIRANSN b R Lrens LB s
refers to heterocyclic ring radical as defined above.

The het eroar ng radical be attached t he
The g7 BeRIRIEDY 4FteH ° HetEREE T BRE G2R68h a5 dainehegbove. The
hetex’b@flb’yltrﬁlg RdichPmey %@ta{t%e@fto theShaRstusthfe 46ty GeteldHom or carbon
het erocyclic ring radical may be attached t0 the main
atomshatuesults én thte cagagioh of e shlestucture. car bon at om t hat
results in the creation of a stable structure. The
term"heteroarylal kyl" refers to heteroaryl ring

The fedfll ‘GRterycHR{lkyIe e RO HétEREYIid/ riR® RatRER] ok UeBihky hbove directly

group. Thé heteroaryl al kyl radical may be attached to
bondgd éo ﬁ%siyhglsmpulihmh@ter@pycéﬂylkybmdm@h may e tiaphadaiokh¢ main structure
Qu I
at calgat nag aP qm | e{he.ﬁﬁé}lj glé)%%tﬂaﬁtr?sglp% gn t@%: %'anr 10 g% étgﬁig sffucture.
heterocyllc ring radical as deflned above. The
heterocyl cyl ring radical may he attached to the nain
The tgfmp (eyqlicaing refgis th étcéﬁléfé@éﬂﬁ@ltalélég Holf carbihatemat
results in the creation of a stable structure. The
term"heterocyclylalkyl" refers to a heterocylic ring
The tead i“prtecing gedupliecfemtio ¢arbdbenegloky (CBZN deTert. butgldkylcarbonyl
oup. The heterocyclylal kyl radical may be attached
(Boé%WFHBeHE?n structure at carbon atomin the alkyl
group that results in the creation of a stable
structure. The term"cyclic ring" refers to a cyclic
ring containing 3-10 carbon atons.
The term “halogen” refers to radicals of fluorine, chlorine, bromine and iodine.

Pharmaceutically acceptable salts forming part of this invention include salts derived
from inorganic bases such as Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn; salts of organic bases such

as N,N'-diacetylethylenediamine, glucamine, triethylamine, choline, hydroxide,



The term "protecting group” refers to carbobenzyl oxy
(CBZ) or Tert.butyl oxy carbonyl (BOC) and the I|ike.

wa bw4nggowo " hal ogen” refers to radicals of fl uoPCTIEB2004/000355
chlorine, brom ne and i odi ng&. Pharmaceutically

. _acgceptabl e satsfo art vention
dicyPREFRAERLE, SEttiriring DS RER Blkylahife. Hbhe g the tikes chiral
baseb Nike Hﬂqylﬂﬁenﬁﬁmuh\& ,glﬁﬁino] Gphenghglybiol &l the 1ile, 9416268 atural amino

bases such as di acet yl et hyl enedi am ne,

acidgisudhnas pdycing |aémmq, AAling, leapiar weleuﬂpar BotleNsineytyrosine, cystine,

°Yst39‘? AactiRAS B A PR R, SRS N ailginc, scrne,

and tHethle; qeterayramhmomamesalts iok diwdokmiophdm(yﬂ mm:ntm,n w1th alkyl halides,

eyl i PRE, Wi aiche B gropena il s Yy - somers

or shIRUAMEL amirROhGEE | d¥anidiiy, |sﬁl!>'§1'nﬁ€d ghii@inik Reher&i¥Sthe REbstituents are
cyst ei ne, net hi oni ne, proli ne, hydr oxy proline,

seledteds froni nigro, emindialieyl, pikenylealksny)i ammeniuge or sabstitaied ammonium

saltstagﬁlahl\xlxlé g&%ﬁ%\ﬁ %{aﬂ@éﬁﬁﬁﬂﬁ@% &g% 331&1{1 %Il t\i\ﬁe[ré: g@%&%}i‘ﬂg which are,

sulphdeés, lﬁlt{Eﬂek’,Sﬁﬂo@ﬂ’ldte‘s h@eﬂchloeatesr,l Ob\oraat uhydhohalnd‘es acttdtes, tartrates,
such as D-i ilmrarers or substituted am no_aci

maleglesn | Ar3es: aplesy WaCPUEhHi ArPAGSe r@?ﬁ@%@ﬁ’hm‘“es benzoates,

sa11c§$ 3! bibedstifBhidtes, SREGBARS él&&%ﬂﬂo%tﬁtesaﬁbtﬁg}utéh%y land the like.
<eny| al kynyl, “anmoni umor substi tuted anmoni um

Phamalc@tmcalrlw agreptable nsodvatess magabe hydeafesi pr[agawrise ether solvents of

L on |t re appropriate which are,
crys%ﬂfzﬁﬁ k3 afrlﬁélg phosphat es, perchl orates,

bOA&b&fér ob}edf ofiaht deeentianeis af ewmthddast Itlahtﬁmg mﬂmﬂmabﬁ}s diseases,
cjtrates, fuma&gt es, Sucgl nat es,

dlsox;gig{shgﬂe%qﬂd 1008 g@ctegé(ﬁiz &toégssm@%‘a Yﬁ;ﬁ élpelgldesuable inflammatory
RROFRPGRY 'aﬁ@ 98 Ras AR RH B lﬂhxmp&h&émﬁtye@ ith an excessive

etoglutarates and the like. Pharnmaceuticall
secreimme}fﬂaﬁr o agd |P\QE és;vln@lycmprksp@l admingsteningtorpyubirst athesapeutically
effegoever&tus ot{ o I Icloz&ti on fo%lﬁc as al cohol s. Anot her
CB’JéIE‘( B0 ahémi' f" S8 'Y dof treating
i nAnafeRbgest di’ltlie&ﬁ/eﬁuOn Qia&ﬁétﬁﬁdl of ereslingdnflathinatigy conditions and
characteri zed or as(iom ated.wth an undesirapl e

Immup¢ AgRdETSIR ¢ sum?ﬁuﬁélef: sered whighrommrises tezipg to said subject

a the?@ié%&dl@fl??fe?ﬁ@é%ﬁ@mﬁ%fﬁ "coﬁﬁé@rﬁi a%t;&qug tblfouIRYcessi ve
secretion TNF-a and PDE-4 which conprises
ad B'refém&deinﬂagnma@ora csu@ﬁlens aral ltmmnmaqrd@a late/chosen from the group

ef fect und. a ing._t.o for

consh?ﬁlagh ras rog?m?lh%sticonp onic qgggg}?@t p] Hlo&arymdlsease allergic

thinftise @I)élﬁkﬁ)hhlﬂf Igedmwn@er Ynep@rids,! iRamardid arthfitsineystic SAK@EisS chronic
in a subject in need thereof which conprises

bronghiitis.nmyliple sederpgs.sGrolms dispass: Psozaisipaiticgst aduly Yeynal cojunctivitis,
respﬁgtoﬁf HistEss RIS ime? hAGTIPHURGYIRIC B5d RritiS, fSUt Whkeliridis, uteltis,

allergic conjunctivitis, inflammatory bowel conditions, ulcerative coalitis, eczema, atopic

dermatitis and chronic inflammation. Further preferred are allergic inflammatory

conditions.

RECTIFIED SHEET (RULE 91) ISA/EP



Preferred inflammtory conditions and i mune di sorders
are chosen fromthe group consisting of asthma,
whemnosiosd ast hma, chronic obstructive pul nonaPI/IB2004/000355
disease aIIergic rhinitig9 eosinophilic granul o,
hritis, unmetqid arthriti cystic fibrosis,
FPHieE PRafFBAE AR Damyrgiery bR ingniiag §RigRss selected from
the gild)l.ﬁﬁé’&ﬁlstlﬁg@f%ﬁérﬁmaﬂéw eeidifonsAFUdmMRr disdrders of the lungs, joints,
cojuncti vi respiratory distress syndrone,
eyesyhoaveds, kig aséémm'l itis, osteoarthritis, gouty
ar i .
o R B P 2B 4SH Vel B, sy consisiog o
bronéliZleigthmaa horites, astbalteagic rhiait®nd chroni ¢ i nfl anmati on.

Bt L 5 ok B hprgon o s

orga® Qlof}ésgg %%leﬁ’gélh%%g% BR% gah orliBsiids Mé?z[peﬁﬁ&jls'ré'ffégtlve amount

are inflanmatory conditions and i nmune di sorde
of a ghmoind deffresentedttlye gpmapopnd eerording tngaﬁnwlmi I ammat ory

cyagothgoaRied! of T Mdiftar & mefpg il rpERonisken ol the centra

nervoldf dy BB QF subfR N hde@MBer6dTOSIEDh ESAPRidel AdBHiMbtEring to said subject a
consisting of° bronchial asthma, nepritis, and
theraar:mtmagy effeetivieiamanint afybedrapousy jaeeordiag t@ Rermg dntion i s
ﬁ% erreg fhseas%g a(%fl Q&tta?weu%ns%s?en‘?oargf élﬁ)%l? dfrom the group

I Ssue I nc U I ng he organ or

consIst1ﬁ§ Uﬁd?réd@ﬁfr@ﬁ@l‘lﬁsl@ adehient, f&l@helmrsadmmsé cafifiacafailure, shock and
conpoun represented by a conpound according to
cerelrgyasgplar diseas@ot her obj ect of the invention is a method

of AB%J ecéﬂ]gct%f $EARESntfIn 1% | C{l& 5ﬁeatlﬁg YRR rSASERBidbRtes in a

a su I'n need thereo conpri
subjeutl ih mesd ehéragf tvhicha¢angrides edmimstetimge It@.[S&lldt subgddt ya therapeutically
ef fective am)unt o ac ound according to Fornula 1.
effeqtive pappRPf &@Eﬁ’s’@‘é 8¢c ‘ﬂggi":ﬁﬂ ervous system are
chosen fromthe group consisting of depression,
amesi a, denentia, Alzheiners disease, cardiac
f al Treateng" ©hSckatment” of e staby, disagleubmronditondasdudesnot her

ct of e.inyention is t. of trea :
(1) iRkt o gt eoTRBEREe oG RIS 1 g glte, disorder o
conditiaf @é;{/feldffmg3ﬁ £ PRh PeBhatRay Be SERICteaOv it of @kéﬁl@ébédeﬁ)t the state,
a therapeutically effective anount of a conpound

disomlecorahindgionduFdeesuios ydt expanienge Phdispley clipicalgrsabglinigs symptoms
or der ar condition includes: (1) preventing

OfthSrg%Leefjgﬁfq%bo’i %Oéldéboﬁlear ance of clinical synptons of the
(2) iBhiBitiRg thé S@fef@isofder or condition, i.e., arresting or reducing the development of

the disease or at least one clinical or subclinical symptom thereof; or
(3) relieving the disease, i.e., causing regression of the state, disorder or condition or at least
one of its clinical or subclinical symptoms.

The benefit to a subject to be treated is either statistically significant or at least
perceptible to the patient or to the physician.
A "therapeutically effective amount” means the amount of a compound that, when

administered to a mammal for treating a state, disorder or condition, is sufficient to effect



condition developing in a manmal that nmay be afflicted

Wi th or predisposed to the state, disorder or
w@oovdiogdoan but does not yet experience or di sSpP@yIB2004/000355

clinical or subclinical synptons of the state,

di sor der G tion: . (2: i nhibitin
such irEgrger She cofimmanBRin elfebd, RbpS MF PAf| Sensgeipgeon te
comptRvie] AR TRINca® and & déveE85 @naT that adecaBdighN@hghicall dddition and

or subclinical synptomthereof; or (3) relieving the
respefisiyeness of theanamugligihegraatedr essi on of the state,

di sorde Mo §i0 t SeC al

or subcﬁlé; If%lg | @ﬁ%sﬁ& %SFT@[OT%] okgagﬁfgf fn?ﬂtﬁgl?%logu l'e'dﬂés‘é elevated
tempbfatﬁre,eatlﬂﬁng,Sarﬂl 1bzhe lin sheahffedtéd atehy arsd bpsi foif cfamitlonrofaﬂle affected

| east perceptible to the patient or to the physician.
Orgalx "t herapeutically effective anmount” neans the anount

of S AnFRARAMAY %n@ 3t infiheMhtioA ASdRiatdda @il speRi R JHRMIRhs fnefude:
treatln a st di sorder or condition, is sufficient

ot orlmtuhetmd mlrmepalasg;@ﬂmlngmm@mubmwms of thg imvedyed joints;
treat t.her eutlcally effective anmount™ wl |

vaf§pe ‘ﬁ%@la‘?‘ﬂﬁmgﬁngﬁ "eBnpound, the disease and its

oS CNRhlid-Yeptnedt BarRES méﬁhghhsulﬂg% tisCdhditien Sh 1628 tdf dariety of
responsi veness of the manmal e treated. The four

c| emsplecatynpvishen offlaguateryi aofripenenit nngwdmgerqt@@méh% neuropathy,

el evat ed mper atu

af ?g’i‘f%ﬂ% Onﬁlﬁ’oar{e%@S%afe’fpﬁﬁg{’?rglnvas&q%r dlsegf t&C fled
O 8&BbrovkdRPaBeaBd signs of inflammation associated
W th specific condi ti ons i ncl ude: r heumat oi d

-ar autoinimene tharoiditisvwesaknery, conatipationashgrtnessé brrags paffiness of the
Ived 0|nt erallz nd nor ni ng
FaFFH'@'E} ghP?‘?’Phﬁé‘%gﬁ ?{%5% s nellitus-
-l nﬁﬁa heg1d §olerbahssp%&miﬂyt Mqﬂw[/md §8digh Olimb Whk®isy, fafesthesias;
conplications with an inflammatory conponent,

o novaotétimitis- decienssdaighy visiew tasp af Pgrlphewéptsmpat hy;
coronary artery di sease, erlhgheral vascul ar_di

*anPEE PYHIERARS QI BRi8e oS h VF%%%F%lp?Sﬁ:pufﬁness
\A’ee}(ﬁﬁﬁ?d%ﬂ%ét%nbﬁﬁm lﬁﬁarytsmﬁénaﬁnb ac?ﬁﬁdrunapyﬁftélﬂm@

ace, hands and feet, peripher edenma
br ghbyrwldn@;hntlmno‘gnmve dysflinctin; vessel plrembepis ypermnglrtrSy
vi si.on, vertigo, %b meakng aresthe3|a

v &FrefeTmar ,ngn%lcsr SQASE SWCHIE Ibaﬁlds,l arns Slggs and face; skin
PEHiBRANR p¥ihSi¥ling and stiffness of the fingers and knees, gastrointestinal

dysfunction, restrictive lung disease; pericarditis,; renal failure;

e other arthritic conditions having an inflammatory component such as rtheumatoid
spondylitis, osteoarthritis, septic arthritis and polyarthritis- fever, pain, swelling,
tenderness;

e other inflammatory brain disorders, such as meningitis, Alzheimer’s disease, AIDS
dementia encephalitis- photophobia, cognitive dysfunction, memory loss;

e other inflammatory eye inflammations, such as retinitis- decreased visual acuity;



| upus eryt hemat osus- joint pain, rash,
phot osensitivity, fever, nuscle pain, puffiness of

wo bw4fosgrds and feet, abnormal urinal ysis (hemap@r/iBp04/000355
cylinduria, proteinuria), 28l omerulonephritis,
«CO , e Qgﬁ?&
peir}l?%glr c?%[?)éﬁfn tei%l'g, g?ﬁgs?’ e%_%é 4 %18ﬁnat1tes (e.g., atopic,
sweinitaci)g) ps:dnatiisebdram ﬂﬁuc@lrbyszre@stlan@ulﬁ as/8 ané kinlnlar uv

t hi cken a swellin nd stiffness of the
f i WYEFS) 5%6h%ﬂ%é’§ln ﬁ%aé‘f‘gog'\’fﬁlé‘% fepdPmesfy st uncti on,
o; eﬁ&]ﬁin%a'tcyﬁ blobll@gdlgéﬁg aneh adCfd (}jlﬁ"'slrd?éeﬁée ulce{aﬁU@Eolltls pain,

| ure; other arthritic conditions haV|n

i n¢1hlah¢mt:@nsylp@mmm¢eaitbl®dmlg, fegen; Axthnites;; oi d
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In one embodiment, the desired compounds of the formula (1) wherein Y is —

CONR’; R* is -NR°R® ; P, Ar, X, Y, R, R4, R, R°, R® R’ , m and n are as described in the

general description, can be synthesized from a common intermediate of the formula (16).
The common intermediate of the formula (16) can be synthesized by using the

general process described in synthetic scheme L.
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whefe@2 W) s X hEfd8er, OxtblerabFRBronfiine or iodine, under basic conditions (potassium
salts in DMF or DMSO, NaH in DMF or DMSO and the like) to obtain the intermediate of
the general formula (12). The intermediate of the general formula (12) can be cyclised using
metal compound or metal catalysed coupling conditions (palladium acetate in DMF or
glacial acetic acid, nickel catalyst in pyridine or DMF, tetrakistriphenylphosphinepalladium
in DMF and the like), preferably palladium acetate in DMF, to the tricyclic intermediate
(13). The tricyclic intermediate of the general formula (13) is then oxidized to the
intermediate of the general formula (14) using standard methods (such as sodium chlorite or
potassium permanganate and the like) known in the literature. The intermediate of the
general formula (14) is then converted to the intermediate of the general formula (15),
wherein Y is -CONR’, by reacting the appropriately activated carboxylic acid (acid halide
or mixed anhydride or active ester) intermediate of the general formula (14) with the
optionally substituted aryl or heteroaryl amines (ArNHR") under appropriate basic
conditions (NaH in DMF, diisopropylamine or triethylamine or pyridine in THF and the
like) reported in the literature. The intermediate of the general formula (15) is then reduced
using conventional methods (raney nickel / hydrazine, iron / ammonium chloride,
hydrogenation using Pd/C, and the like) known in the literature to the intermediate of the
general formula (16).

The intermediate of the general formula (16) is then converted to the desired

compound of the general formula (1) wherein Y is —CONR’, R*is _NR°R®; P, Ar, X, Y, R,
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In the above mentioned scheme a compound of the general formula (17) wherein Z
is a halogen, preferably a fluorine, and wherein W is also a halogen, preferably bromine or

iodine, is reacted with a compound of the general formula (18) wherein FG is CHO,

COCHj3, CN or -COOR’,



conpound of the general fornmula (1) wherein Y is
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the same as described in the general description,
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triethylamine and the like reported in the literature. The intermediate of the general formula

(15) is then reduced using the conventional methods known in the literature (palladium
chloride or Raney nickel) to the intermediate of the general formula (16).

The intermediate of the general formula (16) is then converted to the desired
compound of the general formula (1) wherein Y is _CONR’, R*is -NR® RS:P, Ar, X, Y, R,
Rz, R3, R’, R® , R’ ,m and n are the same as described in the general description, using

conventional methods known in the literature.

Y-Ar Y-Ar
s S SO G S
TSN, TR S
(H,N), PR1 (R")n PR
(16) 4y

The desired compounds of the general formula (1) obtained are then converted into
their salts and/or the N-oxides m-chloro per benzoic acid or H,O; and the like and, if
desired, salts of the compounds of the formula (1) obtained are then converted into the free
form.

In yet another embodiment, the desired compounds of the formula (1) wherein Y 1s —
CONR’, R*is -NHCOCH;3, n=1; and P, Ar, X, Y, R!, R?, R, R’, R® R’ and m are the same

as described in the general description, can be synthesized as in scheme III, Further the R*
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to obfifh R BitAMedRRCHT AR gérﬁ:rdl herBfaaRs). Teshtémiddie of the general
usi ng conventional nethods known in the literature.
formvila¢23) ¥ then f¢Bired td thednteragdiate oRthe gengral formula (24) using standard
reducing agents such as raney nickel/hydrazine or palladium on carbon in hydrogen
atmosphere. The intermediate of the general formula (24) is then cyclised to the tricyclic
intermediate of the general formula (25) by diazotization followed by standard coupling
methods (cuprous oxide in 0.1N sulfuric acid, copper in DMSO). The acetyl group of
tricyclic intermediate of the general formula (25) is then converted to the acetamido group
using Beckmann rearrangement to obtain the intermediate of the general formula (26). The
intermediate of the general formula (26) is formylated using standard formylating conditions
such as dichloromethyl methyl ether in tin (IV) chloride and the like to obtain the

intermediate of the general formula(27). The intermediate of the general formula (27) is then

oxidized using KMnO, or NaOCl, to the intermediate of the general formula (28) using



(H2ZNn PR (R4)n PR (16) (1) The desired conmpounds of
the general fornmula (1) obtained are then converted

WO iog/oslmei r sal ts and/ or the N-oxides m chl or BCPEB2004/000355
benzoic acid or H202 and thé like and, if desired,

stagdgrd gneghodsHaowmnnothe diseraturd. ﬁ&lefxﬁfei’ﬂdécﬂat@:@f tH@tg@i'lé?ﬁdfo%ﬁla (28) is

form_In yet anoth

the 1B R A et Gpmatnd e sdron fomelaf@) keit 3 s CON

- 470
R’ \mheNHGOGH!;Rgn é{ggl\lgg; A§6XR§( ﬂmr et e sa'n‘rgm B Alie same as

desaggeé} injheg gprpprglr@sgr@tmnaby dessting fitei appropeiatelpectivated carboxylic acid
Further the R4 WO

h 11
(ac %%1“3@3?63‘3‘3‘ @é‘?j?’?hé%o"i%%%%‘er)36“%#&%%% general formula (28)
with NRICOPHBnalbn sitestioned ary est haero PNl I\/E I I)wgﬁmtmal

literat
me%’fﬁﬁ%q‘%}\ﬁ‘f thé%ler e} e her the %@@rm& R2NRBJOCH; Xanh béd tonverted

H3000 PR 21 22 23 24
to AR R° h%ﬁgiﬁe' met@%%@%gﬁeg@r&z( YImb | X1 i R

dBmuhmofﬂﬁCﬁHthBF(ﬁ%b&ﬁlﬁghre GHNEASCR%V(%%?; into their
saltgéa&ysth{e N?%f %1 %fgi é%@;gexﬁéﬁ & cempeynsls #f dherfoounld (b obtained
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flugrine, is reacted with a conpound of the general
f or s - qxg@é)thl}n@;eeamed out in a manner likewise familiar to the person of
ordinary skill in the art, e.g with the aid of m-chloroperoxybenzoic acid in dichloromethane
at room temperature. The person of ordinary skill in the art is familiar with the reaction
conditions which are necessary for carrying out the process on the basis of his knowledge.

The substances according to the invention are isolated and purified in a manner
known per se, e.g. by distilling off the solvent in vacuum and recrystallizing the residue
obtained from a suitable solvent or subjecting it to one of the customary purification
methods, such as column chromatography on a suitable supp.ort material.

Salts are obtained by dissolving the free compound in a suitable solvent, e.g in a
chlorinated hydrocarbon, such as methylene chloride or chloroform, or a low molecular
weight aliphatic alcohol (ethanol, isopropanol) which contains the desired acid or base, or to
which the desired acid or base is then added. The salts are obtained by filtering,
reprecepitating, precipitating with a non-solvent for the addition salt or by evaporating the
solvent. Salts obtained can be converted by basification or by acidifying into the free
compounds which, in turn can be converted into salts.

In general, the ethereal solvents used in the above described processes for the
preparation of compounds of the formula (1) are selected from diethyl ether, 1,2-
dimethoxyethane, tetrahydrofuran, diisopropyl ether, 1,4 dioxane and the like. The
chlorinated solvent which may be employed may be selected from dichloromethane, 1,2-

dichloroethane, chloroform, carbontetrachloride and the like. The aromatic solvents which
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dioctylsulfosuccinic acid or, most preferably, in carboxymethyl cellulose, in order to
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flavorants, sweeteners etc. in suitable solid or
l[iquid carriers or diluents, or in suitable sterile
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fornmulated in the formof a dry powder with m cronized

particles. The conpounds of the invention may al so be
waismd/oss4@ netered dose inhal er using net hods PiEB206eM0355

in US. Patent 6, 131,56636i ncorporated herein by

reference in its entirety. In addition to the

conpounds of fornula (1) the pkarnmaceuti cal

conpositions of the present invention may also
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drugs sel ected dy. ' al |y useful _
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General Structure of formula (1A)
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49. OO-CONH - 01 HH \ /N1,N / 050. OO
-CONHO 1 CH3 HH H- SO5100-CONHGO0O 1 CH3 HO
WORN4/08900 G Ip 52. OO -CONH O 1 CH3 H O G 5BCT/(B20b4/000355
-CONH O | --CH, Hj _N-OH 481 54. 0 N-CH3 CO\IHOl

e 8 G i TR SR A Y s

compRBIAWMf e ihvédionX P-R  General Structure of formula
(1A) 55. 0O NCH3 -CONHG O 1 CH3 H- O -

CH3
O

Intermediate 1
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-amino dibenzo[b,d]furan-1-carboxamide
cl

Step 1: 2-Bromoisovanillin

Isovanillin (5 gm, 0.033 mol) was dissolved in glacial acetic acid (30 ml). Anhydrous
sodium acetate (5.4 gm) was added to the above solution followed by powdered iron (0.15
gm). The system was flushed thoroughly with nitrogen. A solution of bromine (5.79 gm,
0.0362 mol) in glacial acetic acid (10 ml) was added to the above stirred suspension at room
temperature over a period of 15 min. The reaction mixture was stirred at room temperature
for 45 min. The reaction mixture was poured into aqueous 2% sodium bisulfite (200 ml) and
stirred for 10 min. The precipitate was filtered washed with water (100 ml), and dried to

obtain 3.5 gm of 2-bromoisovanillin as white powder mp: (200-202°C).

IR (KBr) 3233, 2990, 2891, 2844, 1669, 1593, 1564, 1494, 1463, 1286, 1238, 1205, 1019,
987, 805, 786 cm .

'"H NMR (300 MHz, CDCl3) & 3.99 (s, 3H), 6.13 (s, 1H), 6.89 (d, 1H, J = 8.4 Hz), 7.55 (d,
1H, J = 8.4 Hz), 10.23 (s, 1H).

Step 2: 2-Bromo-3-(p-nitrophenoxy)-4-methoxy benzaldehyde

To a stirred suspension of potassium fluoride (1.89 gm, 0.0326 mol) in dry DMSO (10 ml)
was added a solution of 2-bromoisovanillin (5.0 gm, 0.0217 mol) in DMSO (10 ml). A
solution of 4-fluoronitrobenzene (5.0 gm, 0.0260 mol) in DMSO (5 ml) was added to the



HIl } ),NS A\ O 0 G56. 0 NCH3 -CONHa 0 1 CH3 H

- - NS O57. 0O NCH3 -CONHO 1 CH3 H- H- N 58. 00
WO o4 CHF2 H H O 2 Na 11 ~, N S O G 5PCT/(B2804/000355
CO\IHGOlCHSH-H- Ny60 G 60. 0 0 -CONH O 1

abovmus;)enﬂ_on arga ﬁgé’%’%ﬁ}@@%n%é%wehigeg I#) 1%‘%%%’;‘%1 % Jflhe reaction

mixt® Qs QB3RAG0 P Pgﬁl't&ﬁ@%u@@&ﬁﬁ&e cOhteriRendre lpbamidnato water (150 ml)

i nternedi ates have been used to synthesize the
and exsragtedemithtdtind asetatg (s mifx BheThe OrgspisnersTasts weee combined and
washecrl] RGN 119 "Yodium hydroxide (25 ml x 2), water and brine and dried over anhydrous
sodium sulfate. The dried organic layer was concentrated in vacuo and the residue was
purified by silica-gel column chromatography using 20% ethyl acetate-petroleum ether as
the eluent to give 2-bromo-3-(p-nitrophenoxy)-4-methoxy benzaldehyde as a pale yellow

solid ( 5.0 gm) mp:132-140°C.

IR (KBr) 3084, 2874, 1689, 1584, 1506, 1486, 1348, 1285, 1253, 1234, 1114, 1025, 848,
815, 747 cm .

'"H NMR (300 MHz, CDCl3) & 3.86 (s, 3H), 6.89 (d, 2H, J = 7.2 Hz), 7.07 (d, 1H, J = 9.0
Hz), 7.92 (d, 1H, J = 8.4 Hz), 8.17 (d, 2H, J = 9.0 Hz), 10.24 (s, 1H).

Step 3: 4-methoxy-8-nitro-1-formyl dibenzo[b,d]furan

2-Bromo-3-(p-nitrophenoxy)-4-methoxy benzaldehyde (3.5 gm, 0.0087 mol), anhydrous
sodium carbonate (1.125 gm, 0.0106 mol) and palladium (II) acetate (0.19 gm, 0.0008 mol),
in dimethylacetamide (15 ml) are heated and stirred under nitrogen at 170°C for 2h. Water
(90 ml) is added to the cooled reaction mixture. The precipitated solid is collected by
filteration and washed with 5% hydrochloric acid followed by water. The product was

obtained as a yellow solid (3.4 gm).

IR (KBr) 3115, 2925, 2856, 1682, 1609, 1576, 1522, 1343, 1295, 1076, 846, 829 cm -

'"H NMR (300 MHz, DMSO) & 4.13 (s, 3H), 7.53 (d, 1 H, J = 9.0 Hz), 8.01 (d, 1H, J=9.0
Hz), 8.16 (d, 1H, J = 9.0 Hz), 8.48 (dd, 1H, J = 9.0 Hz, 3.0 Hz), 9.79 (d, 1H, J = 3.0 Hz),
10.1 (s, LH).

Step 4: 4-methoxy-8-nitro dibenzo{b,d]furan-1-carboxylic acid
4-methoxy-8-nitro-1-formyl dibenzo[b,d]furan (1.1 gm, 0.0034 mol) in acetone (5 ml) was
heated to 60-70°C for 10 min. To the above suspension was added dropwise a hot solution

of potassium permanganate (1.07 gm, 0.0068 mol) in water: acetone (1: 3) (15 ml) for 10
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N- (3, 5-di chl oropyri d-4-yl)-4-met hoxy- 8-am no
wal2dvengofib, d] f uran- 1- carboxamde C H O N ' pPCTMB2bBIR00355
Cl OOCH3 Step 1: 2-Brono#zovanillin Isovanillin (5 =~~~

min. ?1'3@ rgpcg%%&g%p%gi tod @3’{%&&35 ié?)axglgla?%o%hecg ?ﬁet L¢ gllag%rature and
ﬁlterécp Tthla_?(ﬁﬁﬁ)@ev@asciféh%ﬂtlpﬁeft&lcl a‘?l\ﬁﬁﬂe RYeRQWISY 8drdctarwit® 1@‘56 sodium

e system was ushed thoroughly with nitro
hydr(ﬁ(l&o kalnmm Adidificetiom dollewdd by filteragiop38@ yashing nof t e prempltate

t d
setadh i oS5 Rl Dl LSRG LA TR g o
178°@f(dél=:§ mn. The reaction m xture was stirred at room

tenperature for 45 mn. The reaction m xture was
poured into aqueous 2% sodi um bi sulfate (200 n) and

R RB 547, 200, 4% g”rﬂs(94Tg@33pr18fd bRt Bo8aped, et aag, 1278, 1069,
846, 96,013 2nbr' 0D sovani | in as white powder np: .

(200-202C). IR (KBr) 3233, 2990, 2891, 2844, 1669,
1593, 1564, 1494, 1463, 1286, 1238, 1205, 1019, 987,

'H N@E{gmﬁgﬁ”bl&%% #4@%(335@07 %/ﬂ(d }@gﬁkfg{% 9@8((8(1}1 J=9.0

Hz), $.04.(d,)FH,87 4 8HzDlz), 8@428d,(13, JEH).0 BBt 2 122), 9.79 (d, 1H, J= 2.4 Hz),
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stirred suspension of potassiumfluoride (1.89 gm
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A sipknsidn csfohunethov(}es-ndrcf |dnlnnnoc{bt¢ ﬁmk@n@owm agi (150mg, 0.52

0260 ol ) .in DVEO dd
mmelbgim B4 bR RIDAPOBEEE maransony i gy chipride
ml) WS he&BE b FBI XdnkSeRatWRSfos W R ERe 8kceld iohylr chloride Whe removed

reaction mxture was cool ed to room_tenperature and
under vecwummn tee get Sheveoreesponding a¢idchlopide @xfhlc(hl'g@s f,ﬁ‘ty ected the next reaction

as such.

Step 5b: N-(3,5-dichloropyrid-4-yl) - 4-methoxy-8-nitro dibenzo[b,d]furan-1-
carboxamide

To a pre-washed suspension of sodium hydride (52 mg, 2.5 equiv., 1.3 mmol, 60% oil
dispersion) in DMF (2 ml) was added drop wise a solution of 4-amino-3,5-dichloropyridine
(93 mg, 0.52 mmol) in DMF (2 ml) at ~10°C. A pre-cooled solution of above acid chloride
(0.52 mmol) (from step 5a) in THF (2 ml) was added, all at once, to the reaction mixture and
the contents were stirred at —10°C for 30 min. The reaction was quenched with brine, diluted
with water and filtered to give a crude solid which was washed with ethanol to give N-(3, 5-
dichloropyrid-4-y1)-4-methoxy-8-nitro-dibenzo[b,d]furan—1-carboxamide as a white solid (
80 mg); mp: 315-317°C.

IR (KBr): 3245, 3092, 2845, 1662, 1614, 1581, 1554, 1519, 1483, 1461, 1439, 1391, 1337,
1282, 1205, 1181, 1067 cm-1.



and extracted with ethyl acetate (50 ml x 3). The
organi c extracts were conbined and washed with IN
wae omiosooly dr oxi de (25 m x 2), water and bri neP@nmB2004/000355
dri ed over anhydrous sodi ysn sulfate. The dried
organi c | ayer was concentrated in vacuo and the
residue was purified by silica-gel colum
'H NOIR Q30U BIZ2DMS P B 229%1Dt Nyd (Ragiat e spetirpReguetines= 8.1
as the eluent to give
Hz), 8.06r(dnH.3L % 8-4Anfilz) B8R ddd iy, J4= e ti7d:8/8 benzZH) detdy/de 1Hs /1.2
I ow solid ( 5.0 gm np:132-140C. IR (KBr)
Hz)gﬁgg(élg%ih 1689, 1584, 1506, 1486, 1348, 1285, 1253,
1234 1114, 1025, 848, 815 747 cm-1. '"H NMR (300
cil?11)3863 6.89 (d, 2H, J = 7.2
Step+6: (1)17(3(@-d1 ropyeided-yl) - Hznpethpxg@ qrﬂmoldnppnzy[g,dgfu;am)
d, 2H J =9.0 Hz), 10.24 (s, 1 H). Step 3:
carbﬁxﬂn oxy-8-nitro-|-fornyl dibenzo[b,d]furan
Iron peBder(¥6 Bmigp8.45 tnroph end apinodiume tilorge Ib’éﬁzng dé tymienof Bv&e

heatdfA SOl B Naflg Wi SaDeRErIoRy SeeE R e peo -1
carb&a%@@(%@l , L. SngIdWméuMH@dﬂrﬁﬁetﬁérﬁ)l%ﬂ aBbRedRAtiEkle down

and stirred under nitrogen at 170C for 2h. Water 90
into theyabpee reacisn mixturpat ok cthearreagionorasethigddor Thand filtered hot.

itated. sol I I ' ' - :
MedRRBERE GAbRst: wtis SRREHeE Rt By 1L bRy withou
punﬂ'd'aﬁoﬂtd)@@hﬂieswaﬂle follbwinpeskamples. yel | ow solid (3.4 gn.
IR (KBr) 3115, 2925, 2856, 1682, 1609, 1576, 1522,
1343, 1295, 1076, 846, 829 cm-1. '"H NWR (300 MHz,
DVMSO) S 4.13 (s, 3H), 7.53 (d, 1 H J= 9.0 Hz), 8. 01
(d, 1H, J= 9.0 Hz), 8.16 (d, 1H, J = 9.0 Hz), 8.48
(dd, 1H, J = 9.0 Hz, 3.Ihtéfmedi#e29 (d, | H J = 3.0
Hz 10.1 (s, ,1H). Step 4: 4-net hox
dN&é@@FbIggépﬂﬁ#ﬂ)—ééﬁﬁgmnpeéh%ggi-%-a}/nmo Hlbenzo[b d]furan-1-
4- met hoxy-8-nitro-I-for o[ b,d]furan (1.1 gm
0.0034 nol) in acetone %Ibrﬁjﬂ)aﬂﬁmgé heated to 60-70C
for 10 min. To the above suspensi orflwas added dropwi se
a hot solution of potassium perman anate (1.07 gm
0.0068 nol) in water: aceton®x{ 3\(”5n1) for 10 WO
2004/ 089940 PCT/ 1 B2004/ 000355 47 , ¢k - - - - mn.
The reaction was : for 10 min., cooled
to roomtenperature The resi due washed
with acetone and the N Was extracted with 10%
sodi um hydroxi de sol ution. Acpglif,i cation, followed by
filteration and washing of the precipitate

Step 1: 4-cyclopentoxy-3-hydroxy-benzaldehyde

A suspension of 3,4-dihydroxybenzaldehyde (5.0 gm, 0.0362 mol), anhydrous potassium
carbonate (6.0 gm, 0.0434 mol) and cyclopentyl bromide (6.5 gm, 0.0434 mol) in dry DMF
(50 ml) was heated and stirred at 80°C for 24 hrs. Reaction mixture was then cooled and
diluted with water (500 ml), acidified with 1N HCI and extracted with ethyl acetate (3 x 100
ml). The ethyl acetate extract was washed 5 % sodium bicarbonate and brine and dried over

anhydrous sodium sulfate. The dried extract on concentration afforded a residue which was



yi el ded
4- met hoxy- 8- ni tro-di benzo[ b, d]furan-1-carboxylic acid
W@ 0008/08a90 as white solid; np: 178C (dec.) | R ¢&BIB2004/000355
3467, 2942, 1711, 1694, 1633, 1610, 1574, 1522, 1453,
1417, 1344 1278, 106 846, 826, 743 . cm.-1. 'H N
purlﬁ(egdzy gmmgtogra@gy (u§1ng31|_(b % 9thg)6ac(e6ate 1n petrglgulg@er as the
eluerﬁ‘% prozld%% dgral o]fHue Hitfe &oguct'élg)whltg sQle Gl‘i{) 8'7 9§°CJ_ 8.4

d, I H
J—24Hz) Ste 5a: rrethox-8 nltro 0
IR (KBDe}Phs] K79 ﬂ@QSarl580 daPBoxpBi ]c35§0125|7 leh1 % Pd@ 886, 748 cm ™

suspensi on of 4-methoxy-8-nitro

1 d ld
RSPy s oS B, Ao 300 B S, e gago
7.38 a8, 210 $82 (d, @H).t hi onyl chloride (2 nl) was heated

to reflux tenperature for 4 h. The excess thionyl

chl ori de was renoved under vacuumto get the

cor r espondi gg‘ acid chloride which was subjected the
Step e Atbroac4-cpelopensoxyrdthydsexpbengaldehyde

4- cy%l' é%’toﬁ( (-j%ﬁgtii ?&?gﬁﬁ}fﬁjdeﬁgé’elbg}(g ngmg”%#g g}f%(ﬁe%m%; 1ssdp1ved in glacial

aceti u&ﬁE(G it Axihysleslis sodlinytdadede (B2 gy 9. 72mmod)qwas/added .t8 the above

st b aafocs G B v

nltroé A[Tgolugmf f Eﬂplln)le (3,3 ﬁmfé'i mé@&wl&c@ﬁ@ 2618Q16Gnl) was
ution ovea oride (from
added t@heSpve snﬁéel:‘su(sﬁemio)l atvé§°(ho|\tbed pealod ofil 5 amneThet wagtiom mixture

was 55 WO 45 Sinnhe S GORTE SHEBLT Bhetht 2 soaum
blsul@i'té Ht%dml)vﬂﬂdhstl‘f@ﬁ%r qo%fd The rp@&lﬁlﬁhtfg Wes fiteeddudiastzalwith water
was washed wi th et hanol give N-(3, 5-

(100 dnk) m@r@pﬁrmd}bamy@o angref Brcbm«s-%qypmer@tmeﬁéwprpwbwﬁdehyde
| - car boxa a white solid 80 ng); np: 315-317
asw%tel?‘?év By %@QQ‘% 3092, 2845, 1662, 1614, 1581, 1554,
1519, 1483 1461, 1439, 1391, 1337, 1282, 1205, 1181,

/
%2%39%%@@% j%???fff@m ang(gﬁ ?3{33?5& (481=H)Hér9md 1H),

754!6&.)1H)81@25(311H1H J=8.1 Hz), 8.06 (d, 1 H J=28.4
Hz) 8.44 (dd, 1 H J = 7.2 Hz), 8.81 (s, 2H) 9.43

Steprg‘_ .(25%50189 étﬁ?ycgioc%gmx )3 ([i/lg t?(?ph&?l nvg);%e)?z no di benzo

To alsBir€dl shispehsibn df potassium fluoride (125 mg, 2. 104 mmol) in dry DMSO (2.5 ml)
was added a solution of 2-bromo-4-cyclopentoxy-3-hydroxy-benzaldehyde (500 mg, 1.754
mmol) in DMSO (2.5 ml). A solution of 4-fluoronitrobenzene (500 mg, 2.631 mmol) in
DMSO (2.5 ml) was added to the above suspension and the reaction mixture was stirred at
140°C for 6 h. The reaction mixture was cooled to room temperature and the contents were
poured into water (100 ml) and extracted with ethyl acetate (50 ml x 3). The organic extracts
were combined and washed with 1N sodium hydroxide (25 ml x 2), water and brine and

dried over anhydrous sodium sulfate. The dried organic layer was concentrated in vacuo to



carboxani de Iron powder (467 ng, 8.35 nmol) and

anmoni um chloride (742 ng, 13.5 nmml) were heated at
W@O@4f08r94d5 mi n. N-(3,5-pyrid-4-yl)-4-nmet hoxy- BETIRE2004/000355

di benzo[ b, d] furan-1- carboxam de (800 ny, 1.85 nmol)

~ was suspended in nethangl and al dto trickle
give Frame-AdpaBBoRI PR, DI IR PERE G o et Yl sofdT'500 me)
.1h63¢4don was refluxed for 3 h and filtered hot.
mp:1 . :
thanol was evaporated, and the solid was washed wth
] wat er and taken directly wthout purification to
H NoWRt(3e6 Midz,t GBCI)IS bis-h@3eardied 39 hed(medHat b73-1.81 (m, 2H),

s 0t Goie ot Apr Attt bl idaeb e AL R ISITE Py
OCHF2 Step 1: 4-cycl opentoxy-3-hydroxy-benzal dehyde A

suspensi on of 3, 4-di hydroxybenzal dehyde (5.0 gm
Step @. :0B8 6% lopxnyyloxyrByitrotisfoyoryd dihenao [bedifwigmat e (6.0 gm

0. Q434 yml ) and | j

Interfisats 2 ol By ey RS iRk By &, 006 e, 1.0

mmd:ljfi? Flﬂl?%ﬁé&&v\fioﬁﬁﬁmg?hib@ﬁzgglémmﬁ@, 1425 tivaol) aod Ipetlading (IT) acetate (25
er i

s, S el oSO ID 5 s B 4 R Ul ogen o

130°§?ti%% z;tlg n\?’ége? ?9% rﬁg@zs WaRAGE (Re XoA0d réHRibh GRKRBN BAE etsbted with

. e r anhydrous sodium sul fate. The
ethyldsde€tle €X kractnl)oThe eombittedatrgamc dfyenmde dvashedewith o hydrochloric

_.which was WD 2004/.089940 /1 B2004/ 00
acid Jlloracy 1gies g dEiorer BT ARy U LEieg ST gt =
yeuog&g&@%go?&gﬁ%{,pj@m@e@her as the eluent to provide
.0 gmof the title product as white solid. np:

_ 87-89C. IR (KBr) 2964, 1670, 1605, 1580, 1500, 1463
H NMBRS(300MHz, DMSO) 87670 6062H)E 487 Ho2 HnikD( 3689 @H2H), 5.25 (m,

o B REAE 4R i 5 5, (e Bl o

Step 5 : 4-hydroxy-8-nitro-1-formyl dibenzo[b,d]furan

4-cyclopentyloxy-8-nitro-1-formyl dibenzo[b,d]furan (200 mg, 0.530 mol) was heated in
HBr (47 % in acetic acid) (5 ml) in glacial acetic acid (10 ml) at 50°C for 7-8 h. The
reaction contents were poured in ice-water (200 ml) and extracted with ethyl acetate (3 x 50
ml). The combined organic layer was washed with saturated sodium bicarbonate, and water
and dried over anhydrous sodium sulfate. Removal of the organic solvent in vacuo afforded
the crude product as a white solid (150 mg). The crude white solid was used as such without

further purification. mp: >270°C.

'H NMR (300 MHz, DMSO) & 7.28 (d, 1H), 8.01 (d, 1H), 8.04 (d, 1H), 8.50 (d, 1H), 9.83
(s, 1H), 10.09 (s, 1H), 11.92 (s, 1H).

Step 6 : 4-difluoromethoxy-8-nitro-1-formyl dibenzo[b,d]furan
A suspension of 4-hydroxy-8-nitro-1-formyl dibenzo[b,d]furan (150 mg, 0.485 mmol) and
anhydrous potassium carbonate (200 mg, 1.455 mmol) in dry DMF (5.0 ml) was stirred at



Step 2: 2-brono-4-cycl opent oxy- 3- hydr oxy-benzal dehyde
4- cycl opent oxy- 3- hydr oxy- benzal dehyde (1.0 gm 4. 84
wornok)psosas di ssol ved in glacial acetic acid (2Or/m2po4/000355
Anhydrous sodi um acetate (618 gm 9.7 mmpl) was added
0 0 r ron .
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a whgtessglid 4130 ghmpri2p5248°Gtirred for 10 min. The
preC| pitate was filtered washed with water (100 nl),
ed to pbtajn.80 0 . .
steis ] o il oot RBHERIEY GPeyalb M sarL sehoylieacids
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10 rﬁnl@ltﬂe fmvdldn whs BigayedWEH0-1RCTond ) mivpsndafilkadd Aosthtdiigh @Blite bed.
br onp- cyclopentoxy 3- hydr oxy- henzal dehyde 5500
Amcﬁﬁcatlfnﬁ Ahe mfﬁ]{a}e Tesu Eg@s@a(pzegpmty whichcom filtexgHoppand washing with

té-ikided andifinss b fur SR P'Xﬁ
wa%éS En)q) v{/as aggggﬁgo tﬁg a 61\77@ 3 spenm%rnﬂog?% t eQ(IOO mg) as
whitesalid;ingm >270t@re was stirred at 140C for 6 h. The

reaction mxture was cooled to roomtenperature and

& @Q{%é@%ﬁ%ﬁ%ﬁ@%i&t s dCEAE ool e B ki, 813

1H) 85 ] ¢ vvashed with I N sodium
)’hydz;gf;’(ig% %‘%&m ?:q) r and brine and dried over

anhydr ous sodi um sul f at e. The dri ed organic | ayer was
concentrated in vacuo to WO 2004/ 089940

P | B20 000355 . .
Ster ¥ LS IGr R R AR Fuoromethosy:f-itserdhsnrgih rag-1-
carbdzhmiqe! | ow sol i d ( 500 ng) np: 115-117C. ' H NVR (300

MHz, CDC13) 6 1.18-1.23 (m 2%2’ 1.39-1.53 (m 4H),
A salutign #-@ifluprgmexhyxy- 8-§1t®1 d(h(mzq ) furan- 3oarbexiylic2 phid (',l 0amg, 0.30

mmcgﬁj 16 H}mxtﬁr 87 812)28}}{;%? 5@/ ll’;lgzcﬂqlgegdo 10%1y chlondH)(Z ml) was

heatéd ke refdf:d ,téihﬁéiﬁt%fb It @fli‘fe’ljlhea%ﬂ:ess thionyl chloride was removed under
2- br ono- 4- cycl opent oxy- 3- ( p- ni t r ophenoxy) - benzal dehyde

vacyugpio gegthefoogquaﬂﬁmg)amdacmwmeous sodi um car bonate (150
ng, 1.325 mmol) and palladium (I1) acetate (25

To a pre-washed suspension of sodium hydride (25 mg, 60% oil dispersion) in DMF (3 ml)
was added dropwise a solution of 4-amino-3,5-dichloropyridine (53 mg, 0.30 mmol) in
DMF (2 ml) at —10°C. A pre-cooled solution of above acid chloride (0.30 mmol) in THF (5
ml) was added, all at once, to the reaction mixture and the contents were stirred at —10°C for
30 min. The reaction was quenched with brine, diluted with water and filtered to give a

crude solid which was purified by silica gel chromatography using 10 % acetone in



ng, 0.096 mol ), in dinethylformam de (10 nl) are

heated and stirred under nitrogen at 130C for 7 h.
WOE10e/089990 ) is added to the cool ed reacti onPET/KE2004000355
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Chl or odi f I uor onet hane gas was purged into the reaction
m xture for 45 mn. The reaction m xture was cool ed,
diluted with water (50 m), and extracted with ethyl
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washed with water and dhitevmediate 3 anhydr ous sodi um
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245-248C. Step 7 : 4-difluoronet hoxyGl8 nitro

di benzo[ b, d] furan-1-carboxylic agjd

4-di fl uoronmet hoxy-8-nitro-1|-f®r beI}N)[b d] furan
(150 ng, 0.48 mml) in acetone 20 and water (5
nm) was heated t,9\60-ZQC for 10 ni nC To the above

sol uti on was addéd O

Step 1: methyl-3-(2-bromo-4-nitroanilino)-4-methoxybenzoate

3-amino-4-methoxy methyl benzoate (3.5 gm, 0.0193 mol) (commercial) was dissolved in

DMF (20 ml) and added to a suspension of sodium hydride (60 % dispersion) (1.54 gm,



dropw se a sol ution of potassium pernmanganate (150 ng,

0.973 mmol) in water (5 mM) for 10 mn. The reaction
woam4hgrated to 60-70C for 30 mn., and filterepChiBg2004/000355
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by silica gel chronmatography using 10 % acetone in WO
2004/ 089940 PCT/1B2004/ 000355 52 chloroform as the
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IH, J=9.0 Hz), 8.01 (d, 1H, J=9.0 Hz ), 8.34 (dd, 1H, J = 8.7 and 2.4 Hz), 9.95 (d, 1H, ]
=2.4Hz), 12.57 (s,1H).



at 60 psi for 12 h. Filteration of the reaction

m xture over celite bed and renoval of sol vent
woreionagoolo under reduced pressure afforded PCT/IB2004/000355
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g, CeR3%mph 1gtIéMF1(10ml) was added to the reaction mixture and it was stirred

furthgr Tef0Y ﬁ)eﬁ%{ Fhlo 'ﬁleé}ee{é'tlt)ﬁ %g Eﬂ;gg@%ﬁmﬁ?ﬂ%@%%%?ggﬁ% V\)’lth

watef CIQini}blaJté olwaﬂwdims adzldé'tédland tlfGIWFfll(eZ@i toiget apellovdsdig.
to a suspension of sodium hydride (60 % di spersi on)
(1.54 gm WO 2004/089940 PCT/|1B2004/ 000355 53 0.0386

IR (@g)ﬁ:ﬂ B3, @8@6 N30, 1618, T92C1 5100 143%1182€ 1983, I3[ 1688, 1017,
mtrogen or 30 mnutes at roomtenperature
809,740 komed by addition of a solution of 3-brono-4-fluoro

nitrobenzene (5.05 gm O 0231nol) in DM (20 m) at OC

| QN r
R R S S P 380, L Bl AT 2 (6 =87
Hz), NG ed, Wt §10 1)l 195 leﬂIJHQQ)dH t8134c<ﬁi,(1®1,d#\/&t7&md 2.4 Hz),
), 500&1rr1§i to get}bi) pregdll]pltate which was filtered and
9.9001d|1éﬂ1t=o2gé{2)t he crude product. The crude product was
purified by colum chromatography using 40% et hyl
acetate in petroleumether as eluent to get pure

Step04' quﬁh(ﬁ - Embaly19%hi%EY- 9 H-4-cdrBagd{BrarbodAfidcid 103,
5, 2952 2951 1720, 1600, 1581, 1506, 1492, 14 dod
Metth217metbQBYr9 -mgthgk6-nitesH-4rqarbazoleparhox ylgtsr S04 B Waé%pen ed in

met}grslcg)]s(lggﬁ’) %ﬁ)a]dd%d }E’bth"\@\/l(l%qg—l It/g&-nl% ?g@ a)ctu%l ?Im@t%re(\%as r3thxed for

18 hrs. Methanol was evaporated and the compound was diluted w1th water followed by

addition of HCI. The precipitate was filtered to get a brown solid.

'H NMR (300 MHz, DMSO):  4.06 (s, 3H), 4.23 (s, 3H), 7.24 (d, 1 H, J = 8.7 Hz), 7.82 (,
1H, J=9.0 Hz), 7.95 (d, 1H, /= 9.0 Hz), 8.36 (dd, 1H, J=9.0 and 2.4 Hz), 10.03 (d, 1H,J
=2.4 Hz), 13.01 (brs,1H).

Step 4a: 1-methoxy-9-methyl-6-nitro-9H-4-carbazolecarboxy acid chloride:
1-methoxy-9-methyl-6-nitro-9H—4-carbazolecarboxylic acid (300 mg) was suspended in
freshly distilled thionyl chloride (2 ml) was heated to reflux temperature for 4 hr. The excess



| H J=9.0 Hz), 7.86 (s, | H), 8.01 (d, | H J=7.2
Hz ), 8.03 (d, I H J=7.2 Hz), 8.19 (s, 1H),8.37(
WG 2004039946t ep 2: PCT/TB2004/000355
met hyl - | - met hoxy- 6-ni tro- 98 4- car bazol ecar boxyl ate
tthMEﬂMhd@WﬁgreQ{&@@uﬂd&'Jaﬁﬂﬁﬂ td gdi¥le b h‘E?}% %BSdé @hlch
am, 0093 nol ), hydr ous SOdI um car bonate
waswbwwgth@nqxtamnpam suthum (11) acetate (1 gm o 0046
mol), in dinmethylformam de (60 M) were heated and
stirred under nitrogen at 140C for 18hr. The reaction
Step5i: N—(Br,ﬁ}dmsompphdm-yndl-fxinéthenesl-mdthwg-hitwm}l-a- bed.
Wat er anr;j@) was added to the cool ed reaction
carbggolecarboxamider, oci pit ated solid was acidified and
To £ptd-R5dhed s*aypefnkiohf@ft h%uﬁnﬁydn‘ﬁ@\?gﬁ@ dﬁ\gt @sv\@&lﬁ& qubzs 60% oil
product was obtained as a yel solid
dispersi@n))in IIMEA3 n@li 3@s addad7dropy@se a salption QS%mulQ}l5 dmmanqpyndme

v S3bogh b, S35 3850 A ofod §80od e 30 i
(from Step 3k)in THRG ), wds ddded,alitt 6ndd Yo thé réabtio mixturdtat -36°C and the
9.0 Hz), 8.01 8‘, }H, J= 9.0 Hz), 8.34 (dd, | H J= )
contgnts,wexeptisred aﬁz§ G Qg5 hr.jThe repption’ was guepchigd) with prige, diluted with
wateP aillh'l) filieffd %9%(79 %@%9 d'f’c‘ﬁﬂrbﬁ%ﬂpﬁ Qq?’tﬁétho:?% Hyf36 1tro 9H-4-

. met hyl - | - net hoxy-9-met hyl -6-nitr0-9H 4-c azo ecar
carbazplgrarbiveanhige as a yellow sohd (250 mg); mp: >250°C.
| - met hoxy- 6-nitro-9H 4-car bazol ecarboxyl ate (1 gm
0.0026 nol) was dissolved in DWMF (10 nml) and added to
IR (KBYU332031990 2936, 2841 ,ue6Ryrb75dE5 16 1 047971399). 169%213;1311 %275[11254,
roomtenperature over a period o
109551‘%@&@@?&45&@& methyl iodide (549 ng, 0.0039
mol) in DVF (10m ) was added to the reaction m xture
'H NVIR (86O WEES: SﬁMrsmda 4fosrﬁh@1r1) fa07s @, ey, I0sh @é 1JH by = zﬂhﬁ ), 7.76-
reaction was then quenched W th brine and | Ut ed ﬁ
7.83 \at @H),T$ 36 [fdds clithif at%O oid 2idnHd), 84 @c2H), fl()e@B &hdH, Heﬁ 2.4 Hz),
10 ng'gl %ﬁg ed to get a yellowsolid. IR (KBr): 3131, 2943,
) 46,7°1730, 1618, 1572, 1514, 1438, 1324, 1251, 1136,
1068 1017 809 740 cm 1. H NI\/R (300 MHz, DVBO): 6
(s, (s, (hg 3H), 7.22 (d, 1
Step|q NJ(3_._5-glcﬁlorﬂgyrld74 yb- 1("(?6 h:ppqy 9Jmet l-g q.lmno-gflgs (d,
carbmlec;rbo,g"gidlét ), 8.34 (dd, 1H, J = 8.7 and 2.4 Hz),
d, 1H J = 2.4 Hz). Step 4

1 nme hoxy-.9 met hyl - 6- ni t r o- 9H- 4- car bazol ecar boxylic
N-(3cqighloropyrid-4-yl)--1-methoxy-9-methyl-6-nitro-9H-4-carbazolecarboxamide (250

mg )'\(F th:}ﬂs?{%lgﬁtlH?MF%Zmlgen d@lde%atngf)(l%%f]‘) GRA RAdd %‘ftﬁrrgt?@& nickel

was sus
(25 mg, 10% w/w) and reduced under pressure (60 psi) for 18 hrs at room temperature. The

reaction mixture was filtered through celite and DMF was evaporated to get a green solid
which was washed with water to give N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-methyl-6-
amino-9H-4-carbazolecarboxamide. Confirmed by ninhydrin.

.The compound was taken directly without purification to synthesize the following example
no 54,55,56 and 57

{RECTIFIED SHEET (RULE 91) ISA/EP!



met hanol (15nl) and added with 1 M NaOH (10m ). The

reaction mxture was refluxed for 18 hrs. Methanol
worm4esepor at ed and the conpound was dil uted wedhIBG4000355

followed by addition of HS. The precipitate was

f i Rgﬁ@&&a‘i’ivg eJong)o*ﬁﬁ@éM&f SAt '1Hvent1|6'n NMdﬁl&h:i Qlaodq 7 of Iﬁsg&ﬁtmed as
hm}tmg in angg'aydare foudd a3 ¥ algle(]j G@)ax;al Str%ul(ed)f Formula<£14).0

Hz), 8.36 (dd, 1H, J= 9.0 and 2.4 Hz), 10.03 (d, 1H, J

= 2.4 Hz), 13.01 (brs,1 H). Step 4a:

1- et hoxy 9- net hyl - 6- ni t r gxfipfe £ar bazol ecar boxy acid

chlorid

Nt@x%ﬂf&!%@yﬁ’ér‘hyl)"'fsn\‘?ﬂtorx&'sémeﬂl@&ﬁ'H%'@éar%b%woﬂbd]fllraﬂ-l-

acid (300 ng) was suspen eshly distilled

thionyl chloride (2 nm) \S\!glgbﬁgglt“?e%toreflux

t enNe(BAtdicklofapyrid-4ryl) -THemethoxs8-anin@-dibenhdd W firan-1-carboxamide

o A0 o o S eSS BB SR Griae os m
0. ZWhﬁ'ﬂ) inVEHSF $100in@)Céonthifing ppedine (ERfig] 0299 mrfsly At 0B &Rl allowed to

walw tosrapmy teapesatisy They reacgwr} wag stiggedh abapon tepipeiaturg fpy 3¢ sin. THF
was oV 6rat€@59@?l?éso | um dr Igsgled I}Qigg sﬁﬁﬁa’céﬁﬁ T, o blcarbonate solution,

suspension o
water. O25solid0sbtained “dssnrualfmd dry) sﬂilcm m&oqmmmmogmwusmg 30 %

aceglélﬁ fhmésf% 4% Utﬁt)% ol?q?\mé\()r_m 9»‘3 35 %‘ﬂwﬁ% yr%y ﬁ-ygl "E ~methoxy-8-

mem@csamhﬁaknﬁmdibar&a[M] ﬁ&bﬂ-\l Qzaﬁsvxdmed& asnmﬁ& soh&r mm 315%Q.
once

TH
IR (0t 8. 144 aPed 46615607 oiiaor 1?@3 L3 1588, 108 a1, 810 o

H W‘Er(g&? ne, %t Zlvméliﬁ’ il'-ﬂ\%gt er dﬁ?| It @dqzﬁngllgﬁgz)’ 744 @,

1HN €3.5 1) CTB (AP0, A=8.4 Hz),- 7.80red, HEK \F 9 -8 Hay, | 8. Bt (5, LED, 8.77 (s,

- 4- r | e boxam de as a yell ow solid (250
2H}T§;_6‘%5(ﬁ’pﬁ%>2§é§.(s’ﬁg)(KBr): 3432, 3199, 2936, 2841,
1662, 1575, 1513, 1479, 1398, 1323 1313, 1275, 1254,

1095, 1067, 1018, 809, 745 cm'. "H NWR (300 Mz,
Exa‘yngg)Z agdz;i Ugre(sgnthgwed ml%rqagtlotgpgndltmrggnpdar tppExagn;ﬂe 1 except

for gm g Hg% app, Opggte %b%%ﬁ%é ﬁ?g?ﬁﬁi &ggejd io'f'E) ihaﬂz%lﬁ))n%bnde.

10.89 (s, | H). Step 6:
N-(3,5-dichloropyrid-4-yl)-1- mft hoxy- 9- net hyl - 6- am no-
9H 4- carb azol ecar boxani d&ampie

N- ( 3N5(3 @-&i’éh%Wd-d-ﬁ)—ﬂxﬁethQ?TEI(N%ﬁeﬂBﬁMbmﬁrﬂl%ﬁ
-car bazol ecar boxam de
dibenzol[b, d]furan-l-carboxalmde

IR (KBr): 3370, 2922, 1675, 1608, 1483, 1278, 1147, 963, 899, 801, 701 cm-'.

'H NMR (300 MHz, DMSO) & 2.65 (s, 6H), 4.07 (s, 3H), 7.33 (d, 1H, J = 8.7 Hz), 7.43 (dd,
1H, J=8.7 and 1.8 Hz), 7.68 (d, 1H, J= 8.7 Hz), 7.88 (d, 1H, J= 8.7 Hz), 8.31 (d, 1H, J =
1.8 Hz), 8.77 (s, 2H), 9.82 (s, 1H), 10.79 (s, 1H).

|RECTIFIED SHEET (RULE 91) ISA/EP|



ng) was suspended in DVF (20 ml) and nethanol (10 m)
and added with raney nickel (25 ng, 10% w w) and

wo edwogd4under pressure (60 psi) for 18 hrs atPeDIBR004/000355
tenperature. The reactionShi xture was filtered
t hrough celite and DWF mgﬁ ev&gfrated to get a green
solid which was washed P er to give

N-(.Ns(&cﬁm% TITel)V nlxﬁletﬁoyyl-k(athﬁﬁédnwxﬂmbﬁmmﬁzo[b ,d]furan-1-

am no- 9H-4- car bazol ecar boxam de nfirnmed
ni nhydrin. .The conpoundavheXamigen directly mnthout

1 IEG NGO eI ) I 5 AU ETRL - (3. 5 4.

(s, 312))@4/36&9914@ PEB/4 B2))04/410@35H, 56 8 Réfarapddnt 28iNm), 6 7.72 (d,1H, J

- s i 1 Aba. o i Beid S 8o 3R € 5l 3B pTae 0, 0

10.80 @em:)r al St ruct ure of Formula (1A). Exanple 1
N-(3,5-di chl oropyri d-4-yl)-4- et hoxy- 8- met hanesul f onam
IR (KRB0 3a0hex908] 2933] 1689, 1608, 1484 dAbbxidd? de282, 1196, 1143, 1101, 1022,

di chl oropyrid-4-yl) -
957, %@@ﬁo Cl8 am no-di benzo[ b, d] furan-1| - car boxam de

(100 ng, 0.249 mmol ) (internediate 1) was treated with
met hanesul fonyl chloride (24 ng, 0.299 nol) in THE
(10 m) contai ni ng pyri dlEii'fém@t%“rrg 0.299 mml) at 0C

N-(“?@S1 dltg{lm?(}vl\g’gl& 9 oom t“n)‘aie ?g?@l} (? ﬁﬂ)t HE(E[P dﬁh.ﬁrﬂhelasiﬂb‘agamlde

G‘VNF(Q Isadiehlotopdridheyr) es |4dmethw§r8mhedlbmzds[bscﬂﬁmaral edrboxamide
di um bi car honate sol utio wat er.. . The sol.i

d
(100gBEa) 449 mEReDprtermeteteyl) Syis EetehitioRishy chioride (22 me, 0.299
t.one r
o T AR Ao o 2 6P g o
warrﬂfdrﬁidmmm;&rature The reaction was stirred at room temperature for 30 min. THF
s JEnate ] QoML 80 90 L el L 1A s SRS S8 o
wate}% Nﬁ(ﬁﬁpgbt&ﬂ@@ %D%Ngxrﬁéa%glﬁﬁ& éé%%ﬂﬁ@ﬁron%@grﬁ%ﬂy using 30 %

acetGhe&i’mlc(rdforﬂnH;s eJuend tdlolbtzl)n 257mg Hf (Nj(S 5-11thq;ropcyrgi -4- y|1-)zj 4- methoxy-8-
7.80 4 Hz),

acetqgr_l@g dgl%enzé[s)d ary% C(—ug)ox?n%]gbe as gvhétg s?léci_| n11?_1)252 .80 (s,

IR (I%ﬂﬁ) 30 FXa0P1, 2935 1231 060! Bo(BY 1$420$49% 4 498, 1392 E38S} 1261, 1101,
diti ons Simlar to Exanple 1 except for using the

IOZQﬁQSerLate substituted sul fonyl chloride instead of
1 NRTRVB0S RS, BMSof 851 €%y, F09 852732 (d, 1H, /= 8.4 Hz), 7.65 (4,

1H, J = 8.4 Hz), 7.93 (m, 2H), 8.41 (s, 1H), 8.76 (s, 2H), 10.06 (s, 1H), 10.76 (s, 1H).

Example 5, 6, 7, 8, 11, 12 and 13 were synthesized using reaction conditions similar to
Example 4 except for using the appropriate substituted acid chloride instead of acetyl

chloride.



N- (3, 5-di chl oropyrid-4-yl)-4-nmet hoxy-8- (N, N-di net hyl su
| phon am do) - di benzo[ b, d] furan-1-carboxam de IR
w@ K®a)ps998B870, 2922, 1675, 1608, 1483, 1278, 11BTT/IE266000355

899, 801, 701 cm'. 'H NWVR5§300 MHz, DMSO) S 2.65 (s,
6H), 4.07 (s, 3H), 7.33 (d, 1?, J= 8.7 Hz), 7.43 (dd,
| H J= 8.7 and 1.8 Hz), EXaB®IRY 1H J= 8.7 Hz), 7.88
(d, ndblis-diT -4-y1)- 3-¢hforopr ido)-
(& N3l Aol byl 8o ki
RECTI Fl EDSHEET ( &ibleEzelb)d]fusapFcarboxqmigle04/ 089940
PCT/ 1 B2004/ 000355 57 Exanple 3
N- (3, 5-di chl oropyri d-4-yl) -4-nmet hoxy- 8- (et hanesul phona

IR (KB89)32d14 iean01 635, db06,ursas- 1493¢ p460 %398, des3,H 23WRI (VO 1099, 1022,
MHz, DMBO-d6) 6 1.19(t, 3H, J= 7.2 Hz), 5 2.99 (q, 2H,

936, 810,772246%0, 5854m97 (s, 3H),6 7.36 (d, 1 H J = 8.4

IHN?@QO?A\?H?}W): 8 256?07@,)*‘2’}&65);5 &?Qf(i()#i? ﬁ22§1)='7¥g7 J& 3, 734 @

1H, 3=8 8Hz},d.68 (&1 H) J= 27HMF)94 @, 8H7T =(%4 D), 7.84 ¢, 731, U= 8.7 Hz)

5446t /7o Pl a1 2l 14530 b g TH3a R0 113 T101,

1022, 957, 810, 780, cm 1l Exanple 4
N- (3, 5-di chl oropyrid-4-yl)-4-net hoxy- 8- acet am do-di ben
zo[ b, d] furan-1I - car boxam dexampl¢ 8, 5-di chl or opyri d-4-yl)

S5 BRI m e g et 8 Becah S BRI A urpn-1-
acetyl chloride (22 ny, @rE®migeol) in THE (10 m)

containing pyridine (23 ng, 0.299 nmmol) at 0C and
allowed to warmto roomtenperature. The reaction was

hr r t I @~ f Qloc3 ' S
RS REA G L R M Lo
'H mgﬁi (o) ginnglew. )fQ§ s.gbgt, i2<B]j,| 204 (q,vﬁlﬁﬁ)e,r4..07r(e,3§k)1 783 (d, 1H,J=9
obtal ned was _purified by silica ge
H2)Chb{theidhr BBy Tisimetish Solt (R ohe-2hHE) o BoSnisadtD: 9.95 (5, 1H)
107gl(yq to obtain 25 ng of N-(3,5-dichloropyrid-4-yl) -
“4-rret hoxy- 8- acet am do-di benzo[ b, d] furan- 1- car boxam de
as white solid; np: 252C. IR (KBr): 3271, 2961, 2925,
2852, 1660, 1607, 1542, 1499, 14/,68, 1392, 1285, 1261,
1101, 1021, 805 cm 1. Example

N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-t-butylcarboxamido-dibenzo[b,d]furan-1-

carboxamide

IR (KBr): 3327, 3201, 2958, 1647, 1606, 1522, 1495, 1444, 1395, 1289, 1197, 1099, 1025,
936, 806, 779, 670, 540 cm™

'H NMR (300 MHz, DMSO) 6 1.22 (s, 9H), 4..07 (s, 3H), 7.33 (d, 1H, J = 9 Hz), 7.66 (d,
1H) 7.79 (d, 1H, J = 8.7 Hz), 7.93 (d, 1H, J= 9 Hz), 8.51 (s, 1H, J=2.4 Hz), 8.75 (s, 2H).
9.38 (s, 1H), 10.71 (s, 1H).



"H NWVR (300 MHz, DMSO) 5 2.01 (s, 3H), 4.07 (s, 3H),
7.32 (d, 1H, J= 8.4 Hz), 7.65 (d, 1H, J= 8.4 Hz),
wa2@3/08a%0 2H), 8.41 (s, 1H), 8.76 (s, 2H), 10.R6I/(B2004/000355

1H), 10.76 (s, 1H. Exanpbe 5 6, 7, 8, 11, 12 and 13 -~ "~

wer e synthesized using reacti on condl tions simlar to
Exanpl e 4 except for usi ﬁ‘g‘ ﬁppr opriate substituted

aci Lg- -
o0 d s B gy HERY YO oBiRiny %g&g‘g{#ﬁg%ylmmxam’do

N- (3, 5- di chl or opyilieazabyd]furanpletaibeya®ide3- chl or opr opy!
car boxam do) - di benzo[ b, d]furan-1-carboxam de IR
(KBr): 3244, 2940, 1655, 1606, 1543, 1493, 1446, 1393,

IR (K%SS 3348282141 20%8, 17899170802871, 1886, 13820128122,199,7018351822, 806,
cm, ' HNMR (300 MHz, DMBO): 6 2.00 (m 2H), 2.50 (t,
6852114) 3.7 (t, 2H), 4..07 (s, 3H), 7.34 (d, 1 H J =

lﬁ({@MH;z @%’%@5% # (tj:ﬂH‘) g li: {%%H7§9§24 cfzﬂ") *7*'37%3—11{ J=84

Hz),21.75 {dz )| H3 J 768. Qﬁz)zm)ss (011,27 £ 9, Ha), HpS5 (4,0 H, 7 < 8,11H#)), 8.69 (s, 1H,
J= @?g? a‘?ﬁsh?%r)c}ﬁfrgl @le{ﬂyﬂ? 9 (%moxy 8- et hyl car boxani d

o- di benzo[ b, dl furan-1- carboxam de | R(KBr): 3302,
2937, 1649, 1607, 1500, 1392, 1196, 1103, 809, 723 cni
"H NI\/R (300 MHz, DVSO) 6 Examplef, 2H), 2.34 (g, 3H)

‘7" 9 Tcn%’ro (i% 48thﬂlrl€%th‘(])i¥_|§ hj"dZA)EW rtr_?zlaﬁéjdrg%g%mcio-
9 95 (s, 1H)d|benk6[bZ¢2]flﬁl&n Il-barboﬁmiﬂﬂ e 7

N-(35d|chloropyr|d4 ) -4- e Xy- 8-t -butyl car boxam
Was dosymthssized] b,k f uh}édmlyswcarqfox al?h(élé dighlpnepyiid-43dp#; methoxy-8-

i B A AL B

potablyiin(t3Qfbxhez(3 dgyBmebhahoR2 (s, 9H), 4..07 (s,
7.33 (d, 1H, J =9 Hz), 7.66 (d, 1 H 7.79 (d, 1 H J
mp:=B0CH,), 7.93 (d, 1 H J =9 Hz), 851 (s, 1 H J =

Thifws cl_illze)ctly BsedProf ﬁrepgxl'aQion oP Eiszﬁnlglé 10 WitH out Kot chractdriédlion.

Example 10
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-hydroxycarbonylcarboxamido-
dibenzo[b,d]furan-1-carboxamide sodium salt
Was  synthesized from  N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-hydroxycarbonyl
carboxamido-dibenzo[b,d]furan-1-carboxamide (Example 9) using 1 % methanolic sodium

hydroxide (1.0 eq.).
'HNMR (300 MHz, DMSO) 6 4..08 (s, 3H), 7.32 (d, 1H, J = 8.4 Hz), 7.68 (d, 1H, J = 8.7
Hz), 7.92 (d, 2H), 8.62 (s, 1H) 8.74 (s, 2H,) 10.19 (s, 1H), 10.80 (s, 1H).



WD 2004/ 089940 PCT/ | B2004/ 000355 59 Exanple 8

N- (3, 5-di chl oropyrid-4-yl)-4-met hoxy- 8- et hoxycar bonyl c
w@edaonsavao- di benzo[ b, d] f uran- 1- car boxam de | R /KR0()4/000355

3349, 3214, 2928, 1753, 1768, 1671, 1606, 1392, 1281,

1199, 1183, 1022, 806, HNVR (300 MHz, DMSO)

6 1.33 (t, 3H), 4..08 E?ﬂm& 32 (q, 2H), 7.37 (d,
N-(3,E|,-didh1080pyrld=|a9y,l)-47-.n7éih6}@' 8-1furk2- 91—&r803?arhﬁi)o)—diﬂex&8[l{,d}furan-l-

1 H J= 9Hz)795(d,1HJ—81Hz),8.69(s,1

H J= 1.8 Hz) 8.77 (s, 8Fhoxamideg (s 1H). 10.95 (s,

1H). Exanple 9

N- (3, 5-di chl oropyri d- 4-yl) - 4- nmet hoxy- 8- hydr oxycar bonyl
IR (KBrb&R2 MRS, 166061696 156d] FahBaidl, ¢46HIZANI 1883 Vi1, 1093, 1023,

thesized by hydrolysis of
890, %?’3’@ éf@fﬂlo‘r opyri d-4-yl)-4-met hoxy- 8-
'H mnqzwmmrIyMsm)Mamﬁgi—m @egz@nﬁdj 3.3 Hz), 7.36 (d, 2H, ] = 8.4
ran-| - carboxam de ; usi ng 5‘80t assium
H), y G Hod (35 818, T4 TeRHEhGIL) B 06107868 158 BonaS 76 (5, 2H).
I difpr preparation of Exanple 10 with out
10'3§jt ﬁz 1)(L)cha acIIIerl sation. Exanple 10

N- (3, 5-di chl oropyri d- 4-yl) - 4- nmet hoxy- 8- hydr oxycar bonyl
car boxam do di benzo[ b, d] furan-1-carboxam de sodi um
salt Was synthesized fr oifample 12

N ( L4d; Rt HEo yl
M Sa L S PR L G D

9) using 1 % net dientd[b,ddfmstanthrcanbaxaomidde (1.0 eq.).

' HNMR (300 MHz, DMSO) 6 4..08 (s, 3H), 7.32 (d, 1H J
= 8.4 Hz), 7.68 (d, 1H, J:87 Hz) 792(d 2H),

'H Wl@%:&d(ﬁMHzFﬂ)Ms@Ad $:0. 1098d 4(183(@@H§Sz 36 (d, 14, J
WO 2004/ 089940 PCT/ 2 4/ 000355 60 Exanp

= 8.4\HEB, BOU(GHIEbrbpy0 Hlzk- 180 (.2t RAZY(dB1Id dim QBﬂz)c gﬁgds 2H),
103X 9 rodihgnag) b, dl furan-I-

IR (KBr) 3290, 3164, 1650, 1546, 1492, 1398, 1292, 1198, 1100, 960, 812, 640, cm”

Example 13
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(N,N-dicyclopropylcarbonylamino)-

dibenzo[b,d]furan-1-carboxamide

'H NMR (300 MHz, DMSO-dg) 6 0.98 (m, 4H), 1.14 (m, 4H), 1.82 (m,1H), 2.12 (m,1H),
4.07 (s,3H), 7.19 (d,1H, J = 8.7 Hz), 7.58 (d,1H, J = 8.7 Hz), 7.68 (d,1H, ] =9.0 Hz ), 8.28
(s, 1H), 8.79 (s, 2H), 10.40 (s, 1H).

IR (KBr) 3311, 3059, 3009, 2843, 1711, 1677, 1631, 1607, 1556, 1470, 1393, 1314, 1297,
1282, 1197, 1173, 1105, 1016, 810, 648, cm’



carboxam de IR (KBr): 3247, 2925, 1660, 1606, 1566,

1548, 1491, 1465, 1391, 1333, 1221, 1093, 1023, 890,
w@1eb4/0398 611 cmi. 'H NVR (300 MHz, DMSO) 6 4rOBIK2804/000355

3H), 6.68 (d, 1H, J=33H25) 736(d 2H, J = 8.4

Hz), 7.74 (d, 1H J = Hz) ., 95-7.89 (m 3H) ,

8.66 (s, 1H, J = 1.8 Hz)Exa"aP"?é“(s 2H). 10.36 (s,

N@Sﬁi%ﬁﬁl}égfﬁdA- ﬁgﬁﬁﬁ{(}'ﬁ% %—t]-ﬁ'luoroacetamldo-dlbenzo[b d]furan-1-

( or op 4- et hoxy- 8- (cyclopropy car
bonyl anmi no) - di benzo[ b, dafhoxamide car boxam de ' H NMR

Qé%cy%wg@ )ila 0,474 t%n}%fét%\jmo ?%gg&% d @F -ﬁ-car%oxamlde

(10091159 dﬂ9’ mﬁlﬁpgflm‘rﬂéﬁlme&)AvVas(tﬁBatGBth] trifldor8adtéi¢ anBydfle (57 mg,
(s 1 10.80 (s, .1H). IR (KBrg 3290,
0.27 mal) m 63@11011)51?6‘1&@4@ sz) 190RINING 92r1d1111 489 meg,gH25 ggnol) at room

emnfisfagy fvr ey A REF R, B RREEY P b pictiorsmetane s

evapamddCB)gdK/BtHe (Ej&rdlle[vkasdhfunatadl wlﬂlamld)wxamcdebtafnl-d WMR §B@Iowhich was
Q- d6) 5

ﬁlter(:ﬁ1 il‘llq)a sobd :mas(pr“n @%y sgfl(fwg% §O§Wn4 @@t pf&l u85,§1_,g %.%/ acetone-
chloﬁgﬂfgn 5§luérﬁ H’I’ob@aln' 330 m%‘zaf’ Nz(036§-dfcﬁlo¥$'fyynh Eyﬁ 0 Hﬁ)e)thoxy—&

tnﬂt@ﬁib]:ctaﬁhﬁlﬁgdlbelmgb d]f&lzaﬁ 1 qa?h@gaﬁ&@@?% wlllmaaohdmmvm 66,

I T T I T (VT R L

653 &xanpl e 14
| N- (3, 5-dichl oropyrid-4 ) -4-met hoxy-8-trifl ooacetam
H NMB. (100 o[BSy 449 K3, 3 BARdek thb = 9 H12), T80 (&, 115, 7.89 (&,

1, =8 Ky 8 T RO L ) 0 e/ LA ATO G 2D, 1077

1H)(1109(gg1H)0 249 mol ) (i ntermsdl ate 1) was treated W th
trifluoroacteic anhydride (57 ng, 0.27 mmol) in
di chl oronet hane (5 m ) containing pyridine (19 ny,

0.25 mmol ) at room tenpg The reaction was
stirred at roomtenperat u%%hweelszo h. D chl or onet hane

NY@s5-dichloropyrid-4-yl)-4-methoxy-8-ethoxycarboxamido-dibenzo([b,d]furan-1-
carboxamide

N-(3,5-dichloropyrid-4-yl) - 4-methoxy-8-amino-dibenzo[b,d]furan-1-carboxamide
(100 mg, 0.249 mmol) (intermediate 1) was treated with ethyl chloroformate (40 mg, 0.374
mmol) in THF (10 ml) containing pyridine (29 mg, 0.374 mmol) at 0°C and allowed to
warm to room temperature. The reaction was stirred at room temperature for 30 min. THF
was evaporated and the residue was washed with water. The solid obtained was purified by
silica gel column chromatography using 10 % acetone-chloroform as eluent to obtain 40 mg
of N-(3,5-dichloropyrid-4-yl) - 4-methoxy-8-ethoxycarboxamido-dibenzo[b,d]furan-1-
carboxamide as white solid; mp: 274°C.
IR (KBr): 3244, 3074, 2970, 2928, 1733, 1674, 1600, 1578, 1550, 1479, 1391, 1278, 1236,
1210, 1102, 1062, 803 cm’™".



evaporated and the residue was triturated with cold

water to obtain a white solid which was filtered .
wabm4mgdoud was purified by silica gel colum PCT/IB2004/000355

chromat ogr aphy using 6 % ac2tone- chloroform as el uent

t bt 30 f N (3.5-dich id-4-yl) -
NG aDMIORY L SadBIh bl S 2] 732 (. 11, 781
Ho), (2061 (BRI BLE IR 5 1) U G R S50 5, Y5 g - 10
76 (s118%, 1099, 1024, 901, 809, 653 cm| '"H NWR (300 I\/HZ

DVBO) 6 4.09 (s, 3H), 7.38 (d, 1H, J = 9 Hz), 7.80 (d.

1H), 7.89 (d, 1H, J =1.8 Hz), 7.98 (d, 1H J = 8.4
Exar}ffma 16 %n@ﬁ (x%re Q}Jﬂlt_%ellzed ﬂlsﬁ% Fgahlorsco?ﬁlt(ois sfllar td BxdrhipleSl5 except

for uNng me&p@mmiatﬁib pyhstititerl wlqrofprmten@s@adsofatm hlosefonaled
do- di benzo [b,d] furan-I|- carboxam de
N- (3, 5-dichl oropyrid-4-yl) -
4- met hoxy- 8- am no- di benzpgdmpikflér an- | - car boxam de
(100 ng, 0.249 mmol) (|nterrred|ateq1#mvvastreated P
N-(Sei-ﬂsphl@npwef%ylar&r@emyﬁglsowtslpzfyc x3mjdo-dihenzo{p,d]turan-1-
m) containing pyridine (&Y Akhig®- 374 mol) at 0C and
allowed to warmto roomtenperature The reaction was
stirred at roomtenperature for 30 mn. THE was

H RO M OASQAS) Bt 71 G By B i Tt BBl 34 0. -
t L

oo L°AEL SR el w2100, 10 Saacenmeehlenhormas sl .

8. 4845 HH)JR)XQ(sSJHt)Jﬂ)ﬁﬁj/@aQHQm@rﬁSC(s,-ld{)benzo[ b, d] furan-| -

boxaj_de_as 74C. IR (KBr): 3244,
IR(Ié’élMCHQQ'?élszﬁfé iéﬁ?’ziggglg%%ml%%o 1578, 1550, 1479,
1391, 1278, 1236, 1210, 1102, 1062, 803 cmi. WO
2004/ 089940 PCT/ | B2004/ 000355 62 ' H NMR (300 Mz,

DVMSO) 8 1.24 (t, 3H), 4. EiamplelgH) 4.08 (g, 2H), 7.32

N-%l_,S-g:chg’lq_é;)yrlg éh-grlz%me{ %p% %géar%ﬂ}amyioéqilb%gzo[%%]furan -1-

76 (s, | H). Exarrplc%rg&a@ndeﬂ wer e synt hesi zed
using reaction conditions simlar to Exanple 15 except

for using the appropriately substituted chl oroformate
g 0K B0 RS TBWMsoEE)) ©524 65 TAS), 5 @i%”{@' 181,18 = 8.4 Hz), 6 7.23-7.47
(m,5H), 6 7.73 (d,1H, J = 9.0 Hz), 6 7.80 (d,1H, J = 8.7Hz), 5 8.02 (d,1H, J = 8.7 Hz), &
8.31 (d,1H, J = 6.4 Hz), & 8.97 (5,2H), 610.45 (s, 1H)..
IR (KBr) 3358, 2918, 1777, 1750, 1610, 1560, 1493, 1391, 1284, 1235, 1192, 1003, 803,
619, cm’

Example 18
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-cyclopropylmethoxycarboxamido—
dibenzo[b,d]furan-1-carboxamide

A solution of cyclopropyl methanol (70 mg, 0.273 mmol) in THF (3 ml) was cooled
to -300C. To this solution was added triethylamine (37 mg, 0.374 mmol) and stirred for 10



N- (3, 5-di chl oropyrid-4-yl)-4-net hoxy- 8-i sobutyl oxycarb
oxam do-di benzo [b,d] fu ran-1- carboxamde 'H NWR

w@ 3@d/084%20 DVSO-d6) 8: 0.91 (d, J= 6.6 Hz, 6H)PCT/IB2004/000355
1.84-1.96 (m 1H), 3.84 (d§3J= 6.9 Hz, 2H), 4.08 (s,

min. g\zzcgut;bn?éf t%%hys\zggng(fﬁgnl_lléso 2!1—3_|’-nm(§) ;g{']?[g (g% \Jaggaégécf gt -300C to
the a%cg\)gg,oili%fggn& ?ti%%d—%él%a n(lF%E Yoond &mpegﬁ&% TBikso1utdB6hs then added

to a Nué&nﬁodldthQBﬁpddbhldro@yyﬂ%ﬂ) rfeffmlws Saminexgibenzetdlfyran-1-

carb@?gmtljehbenzo[ b@%{ T (glte}%% qi'_a[nd Wn%la&g&g (%Ié'ng, 0.374

mmoZ) 1%3{_IIYIF ﬁg mlg nT@'l)e:actﬁ)ngwggstgrged: ﬂ rosjmiteﬁp&atdlé ,f016307 m@f THF was

Hz), 6 8.3 -
evapoafed and| the)residge WaHz\)ash@ witlp wates. ”@].q)sohé fbtaﬁ)d(vgas plmﬁfgf by silica
KBr) 3358,.291 % -
eel cplign rpygaeppy ity 4 ¥ fe ey R g A itln Lo me of N

3,5- aﬁhlor%pynd -4- Fll) -4-methoxy-8-cyclopropylmethoxycarboxamido- dlbenzo[b d]furan-

di ch oroqﬁrld 4-y])-4-nmet hoxy-8-cycl opropyl meth
lcatb}oy@“akdb@imtééfm Hﬂér?-fg[ , d] furan-1-car boxam de A

51.14
'H MW %ﬁgg»’ie%&%h%ﬁ% 0{T4), 8105209 28 FIEHNZ), 5 1.1
(m, 850 3dSled] 61Ut Rt 016067 36, 6 S oot §. 154 6 7.60 (d,1H, J =

8.4 50)0p TRO4BIR ¥ orb- GF2% DROCIRE (75 16 00~ 948 1Ehd )2 2876

(s,z@ggg(se?i(rgjr W& $o. agigseﬁ{)e\t -300C to the above sol ut| on

for 30 m'n at room tenperature,
IR (KBt)mwnzx&ésmnemS%déas 14612 9ac be s 0 3113 1089, 1001, 945,
%g 57di chl oropyrid-4-yl) -
817.4/5%et™Moxy- 8- ani no- di benzo[ b, d] furan-1- carboxani de
(100 ng, 0.249 mmol) (internediate 1) and
triethylamne (37 nmg, 0.374 wmmol) in THE (5 m). The
reaction was stirred at Eéam%]f?perature for 30 mn.

S GRS S0, SRS LRt it

col um chr onmat ogﬂmopﬁd]m@ah@l-%mnmm& chl orof orm as
eluent to obtain 15

N-
Wabsydihehized 69y rqgctjpryqtggmqqég% t(BEE%HﬂSﬂ?Sﬁ%pﬁ&r ugm)g the 2,2,2-
trlﬂg%qoFtﬁanqibnsgefgfg%%l%’x‘oglfhﬁét'ﬁa?leI mp: SEIPExam de as white

'H NMR (300 MHz, DMSO-dg) 8 4.07 (s, 3H), 4.77 (g, 2H, T = 9.0 Hz), 7.35 (4,1H, J=
8.4 Hz), 7.63 (4,1H, T = 9.3 Hz), 7.72 (&,1H, T = 9.0 Hz ), 7.93 (d, 1H, J = 8.4 Hz), 8.52
(s,1H), 8.76 (s,2H), 10.18 (brs,1H), 10.76 (s,1H).

IR (KBr) 3342, 2921, 1670, 1640, 1547, 1482, 1389, 1284, 1256, 1184, 954, 810, 758, cm’!



"H NWR (300 MHz, DM5O-d6) S 0.29(q, 2H, J=6.0 Hz), S
0.52 (q, 2H, J=6.3Hz), 6 1.14 (m | H) S 3.88 (d,
WQ@bh04d89990 2 Hz), 5 4.06 (s, 3H), S 7.32(d, | HCTEB28041000355
Hz), S7.60 (d, | H J = 844 Hz), S 66 (d, I H J=
8.7 Hz), S 7.90 (ds,1 H, 5848(d, | H,
J =2.4), 6 8.76 (s,2H E;%mé’?%%o | , S 10.75 (s,
| Hy=(3,5Rli¢Bropy2 8568 y12F-Hethd678-N, N&ﬂ&hylafiﬂﬁocﬂa%&amido-
1323, 1271, 1180,,.1113, 1089, 1001, 945 817, 767,
cni Exanpl e 19 dibenzo[b,d]furan-i-carboxamide
N- (3, 5-dichl oropyrid-4-yl)-4-nmethoxy-8-trifluoronethyl
met hoxycar boxam do- di benzo[ b, d] f uran- 1- car boxamn de
SteW\bst(9s‘$rW@blozenlymé14mQ) Agncthouyr8quredbtycansoxsiniidbar t o
using the 2,2, 2-
dlbéffégﬁ)(ﬂ?mlaa- 2356 oxflﬁg‘ie

tri or oet’hano ad of cycl opropyl nmet hanol . np:

>2B0@,5-didh b 0P yNWHz , 4- M?x?@-ar?n{’o cﬁl?en(z?_&b (ﬁH}ran ‘chi?boxamme

(400gxg:g, Cﬂ)_b glmolb(lgteﬂgyalat\; 1-)2va@ egqqd V\gtltp}gnml qlﬁorpformagg(l@@ mg, 1.09
mmélg| n¢ H‘F %S%Won%a%‘(lﬁg i)y&l?mel(& IRlérajt (5’ éd%&f& Q(l Sgm to room

tempb@att@x;e Iﬁd?¢acl.1432yas]§ﬁ&@d al 286 tdidpératuiel Bk, 120bATHB WWas evaporated

40 PCT/ 1 B2004/ 000355 64 Exanple
and é]ge ’resu{ﬂ ue v\{/\lé)s %%%ﬁe/:do Wlt% wate?lzzl/nd hot ethanol to obtain 400 gx% of N-(3,5-

dichNrépufa-4lyghl Q[ﬂ%BkQS‘bT%ﬂaxfﬁaﬂ%MH??&X cﬁ% Xaﬁtbgie]ﬁfr@/ hé %ﬁ]‘llﬂ)xamlde

ocarboxam do- di benzo[b, d]f'uran-1-car

as whitg snlil whichwas opagrdscudh il the dextmtepoxy - 8- phenoxycar boxam
i do- di benzo[ b, d] furan-1-carboxam de
N- (3, 5-dichl oropyrid-4-yl) -

Step42 WR@SWcl&D%ﬂﬁﬂi—leﬁMﬁtﬁ’o ., N[Hllffh AR &Py %ﬁaml 0-

(40 n}g .99 ol ) “(internedi até 1) S treate
dlbepmihgd] mndreﬁrbpmele( 190 ng, 1.09 nmmol) in THE (15

S D5 R P AR e

carbdsmrrdé eﬂmars@éwl)e(lﬁ)ormém L) mbhit), Wass &M@M&h@MS@@Z o F&ﬂ) and a
resi due was washed with water and hot ethanol to

solutigs off N-Nrdisthierome (2q 3150281 wiobriogIMS@. - ) was added slowly to
the 4bo0E BRINA STRESRRANGABRANRMLAC s BPAF S0k B STHI Blkicd 1o room

boxam d
temptai'maurla eaxt dahmem wiheipe Evater (25 ml). The solid that separated as a result was

ﬁlters@ald[)l@( gm? @8?1%18(? )();Isflllci gel céléllrlmrlrle éhggrﬁgtograyhy ugllngtlr(])y‘!&arglnetr}]lanol in
chloroform as eluent to obtain 45 mg of N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-N,N-
diethylaminocarboxamido-dibenzo[b,d]furan-1-carboxamide as white solid; mp: >250°C .
'H NMR (300 MHz, DMSO-ds) 6 1.08 (t, 6H, J=17.2 Hz), 6 3.25 (q, 4H, J= 5.1Hz), 6 4.06
(s, 3H), 6 7.31(d,1H, J = 8.4Hz), 6 7.59 (s, 2H), 6 7.90 (d,1H, J = 8.4 Hz), & 8.32 (s,1H), &
8.75 (s, 2H), 6 10.74 (s,1H).

IR (KBr) 3357, 2932, 1673, 1631, 1552, 1474, 1396, 1285, 1198, 1101, 952, 805, 670, cm-1
Example 21, 22, 24, 25, 26, 27, 28 and 29 were synthesized using reaction conditions

similar to step 2 of Example 21 except for using the appropriate primary or secondary amine

instead of N, N-diethylamine.



di benzo[ b, d] furan- 1- car boxam de

N- (3, 5-di chl oropyrid-4-yl)-4-met hoxy- 8- phenoxycar boxam
WO dw4dsdeenzo[ b, d] furan- | - carboxam de (fronPGL/ER0AY000355

(100 ng, 0.19 nmol ), was dié§sol ved in DVSO (2.0 m)

and a solution of N N-diethylamne (20 ng, 0.28 nmol)

in DVMBO (1.0 M) was added slowy to the above

solution. The reaction rrEﬁiﬁ?fe s@s stirred at 50C for

5 h, cooled to room tenperature and diluted with ice

Watl’é{(3,6&ﬁchﬂb)'opy'ﬁ(b4w) -4-anethexy-8-epelopentyilamingcarboyamido-

ol umm chr ot oofiyo et AT -sitherhla | 7 °°

chl oroform as eluent to obtain 45 ng of
N- (3, 5-di chl oropyrid-4-yl)-4-net hoxy- 8-
"H NMBt (300 MHLn GPMBE0 Pahi38d (i Yéh2 S7HmyPFHMr laﬁl(lm 2BD Bl d ),

4075@)“’@)052%1‘1%)89 3T, Hf)zﬁ%‘%(d,zl}ﬁﬁ‘%@éﬁ%?%%'\ﬁr (15 843, 1HD.

8795(s ao@@@ﬁ) (s 3H) 37 31(d 1 H J= 8.4Hz), S

IR (H)Br) §glg, 371@2( g9572|.1|p58 516% 175§4( §49]1 1&57 1|2|Q§ ﬁjgg) g%%%llol 1025,
8062 32, 1673, 1631, 1552, 1474, 1396, 1285, 1198 1101,
, 805, 670, cm1l Exanple 21, 22, 24, 25, 26, 27,
Mas38(MAd) 291&r e synt hesi zed using reaction conditions
simlar to step 2 of Exanple 21 except for using the
appropriate primary or secondary am ne instead of N,
N- di et hyl ani ne. WO 2004/ #g9uwple /1 B2004/ 000355 65

-4- - -4-yl carb ido)-
FEPalpldopyrdstvhd-petory FOemspRers gl schoramido
ocar boxam do- di bﬁlmab[h,d]lfﬁtmah-chrmtmdam de 'H NWR
(300 MHz, DMBO) S 1 355 (m 2H), 1.57 (m 4H), 1.81(m

'H NMR m) 41\/1%{25331{1%0 -do) Hy 2% @631{1?,12 5Lq_|§)b (G 15')113 Ngrm )3 4.08 (s,
s g St B A TS 3 s

1H)1498 (s, 2101 107028,1H)806 cm . Mass: (MH) =513.3 Exanple

22
IR (Bra3338 28 dOEpyHa3a- W55 13%: AEThdARTT-d 28R 18t niA%sy hPa 802
6192&9"4 yl carboxam do)- di benzo[ b, d]

furan-1-carboxam de

Example 23
N-(3,5-dichloropyrid—4-yl)-4-methoxy-8-(N-methylpiperazin-4—yl carboxamido)-

dibenzo[b,d]furan-1-carboxamide hydrochloride

Was synthesized from N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(N-methylpiperazin—4-yl
carboxamido-dibenzo[b,d]furan-1-carboxamide using methanolic HCl.mp: >250°C.

'H NMR (300 MHz, DMSO-d¢) & 2.77 (d, 3H, J = 4.2 Hz), 3.02 (m, 2H), 3.24-3.43 (brm,
4H), 4.08 (s, 3H), 4.23 (m, 2H), 7.34 (d, 1H, J = 8.7 Hz), 7.63 (s, 2H), 7.89 (d,1H, J=8.4
Hz), 8.37 (s, 1H), 9.03 (s, 1H), 10.63 (s, 2H), 11.23 (s, 1H).



"H NWR (300 MHz, DVMSO-d6) 5 2.23 (s, 3H), 2.50 (brm
4H), 3.43 (brm 4H), 4.08 (s, 3H), 7.34 (d, 1H J=
W®@20040R940 7. 63 (s, 2H), 7.95 (d, 1H, J= 8.4 Hz)pPCBIERB04/000355
(s, 1H), 8.68 (s, 1 H), 8648 (s, 2H), 10.77 (s, 1 H).
IR (KBr) 3358, 2919, 1661{ 6133 1556, 1593, 1479,
1397, 1285, 1241, 1106, 4xmpie 62 619, cm Exanple
Nzé 5- dlchlorom'rld 4-yl)-4- metholx 84(4 hydroxyplgerldm -1- tyl carboxamido)-

or op met hoxy hyl pi per a
zi n 4-yl car boxaxlbdmw{b,dll m-éf%l‘bl??famléﬁ | - car boxani de

hydr ochl ori de WAs synt hesi zed from

H R O DRSOK) ol b Bla A Y A Ol A P o 10,

3.64 (9l PH), MIH@NSH), 0. HQbrgmHPMQd 1H, ,NHFS 12 3&@ VI3, (s, 2H), 7.94 (d,
1H, é—2844§2{l38 é%ﬁnIH(MBW (2&158 %38 (%;2945 Aoié({ ﬁ:ﬁ)zH) 7.34

IR (@13%{%)&% %95 &% 1{8163T8§ 31456013??}_584%5%244' 1{'&3 43?—3 811,
621 &’ 23 (s, 1H). V\o 2004/ 089940 PCT/ | B2004/ 000355 66

Exanpl e 24
N- (3, 5-di chl or opyri d- 4- yA¥aMPIE2Bhoxy- 8- (4- hydr oxypi per

i di -4-methoxy- hol-4-yl carb ido)-
di b&@oﬁlhl&?{rﬁggﬁmlﬁ g%lr blgf(tar(r)lxyg (morﬁ s Gyogangé?ml ?

DVBO- d6) S 1. 30 qmnmgd]mrmlfmb@mnds. 02 (m 2H),
3.64 (m 1H), 3.64 (m 2H), 4.08 (s, 3H), 4.75 (brs,

' R ol sty fiySBadp §d gt 75 531 a ik g slm, 6 406

- 3 oig, s 1
(s, 31%)3)5 7543%(1 17H(ﬁ 8@%% Te(lﬁg%{) ?g%\z (allﬁ,é J flsgggz)l@%w (s,1H),

8.66 621H3,m 8. E&ém‘@Hé ®80.75 (s, 1H).

- dj.chl i d-4:y] )z 4 hol o4-
IR (R ooy 8 i L83 oS PR ROl s e S e g 045
810, (ygmesz DMSO-d6) S 3.40 (t, 4H, J= 5.1 Hz), S 3.58
JAH, J= 5.1Hz), S 4.06 (s, 3H), S 7.32 (d,1H J=
84Hz) 57.61 (s, 2H), 5 7.93 (d, 1H J= 8.4 Hz), S

833 (s,1H). S 8 66 (s, %Jﬁple 8 75 (s, 2H), S 10.75
s, 1H). IR (KBr) 3345 5 82 1665, 1642, 1551,
( H) ( )

147N,(3$3&Zhlolaﬁ}&id-112ﬁﬂ-4-rﬂétﬁa;xy-si?aﬁxroﬁﬂﬁmino carboxamido-

dibenzo[b,d]furan-1-carboxamide

'H NMR (300 MHz, DMSO-dg) & 1.08 (d, 3H, J = 6.6 Hz), 1.23 (m, 1H), 1.31(d,2H,J=
6.6 Hz), 4.07 (s, 3H), 7.33 (d, 1H, ] = 8.7 Hz), 7.38 (d,1H, J = 7.8 Hz), 7.66 (d,1H,T=9.3
Hz), 7.72 (dd,1H, J = 9.3 Hz and J = 2.1 Hz), 7.91 (d, 1H, J = 8.4 Hz), 8.39(d, IH,J=2.1
Hz), 8.75 (s, 2H), 9.68 (s, 1H), 10.77 (s, 1H).

IR (KBr) 3354, 2927, 1668, 1638, 1552, 1491, 1396, 1280, 1251, 1196, 951, 802, 761, cm'1



810, 761, cm Exanple 26
N- (3, 5-di chl oropyrid-4-yl)-4-nmet hoxy-8-i sopropyl am no
w@ 200b03@m0 do- di benzo[ b, d] f uran-1- car boxam de PEIT/NBI4/000355

(300 MHz, DMsO-d6) S 1.08 ¢d, 3H, J= 6.6 Hz), 1.23 (m

1H) 1.31 (d, 2H, J= 6.6 Hz %.07(3,3H), 7.3 3

leJ:87Hz) 7 Examplg 2 = 7.8 Hz), 7.66

- . l&mn@cé”rﬁd&aﬂﬁﬂbJ

%ﬁ%ﬁ'a‘}&é’?yf 5‘2 “4- gL 4%'%9(&3&48 *ﬂu";éxys 39 (d, | H J =

2.1 Hz), 8.75 ((hbeﬁdlb,dﬂUG&-(lscal‘b_Hamlﬂle 77 (s, 1H)

IR (KBr) 3354, 2927, 1668, 1638, 1552, 1491, 1396,

' NBER 10 BORRE0 6185 Gin 1 27 (s, AP ERH R88 B, 5.96
, 1HY; 6 303ad e 0'438 9@{/2)' Hod( 1 B1; =080 He) V-%-(fr, RERYS am(smH), 8.53 (s,

car boxam do- benzol b, d]furan | -carboxam de '"H N
1H), @300s NAi), 1[01\7@035,(161)) 6 0.85 (t, 3H, 1.23 (m 8H), 3 1

IR (1%1919 335% 29?801856% 16133'_')382518% 1&3 1'25%,984(1%919(26?_‘?53" 8037671, o’

H, 8.53 (s, 875(32,1076(sll—|) IR
(KBr) 3360, 2938, 1667 1634, 1582, 1478, 1398, 1284,
1241, 1196, 953, 803, 67Exa'9m9285xanp|e 28

N-(3(',§5§n§chﬁyr§1)@lﬁh gﬁ;:gf’%l%é%’ fS)et IO Kb x Rinktd- &meﬁi’o[b d]furan-1-

oxa ura car boxam de
(300 MHz, DI\/BOdG) 6: 1cﬁﬁ)((xlamlde— 7.2 Hz, 3H),

3.07-3.12 (3, oH), 4.07 (s, 3H), 5.96 (t, J =6 Hz, 1

, 7.3 3 , = 8. . £.62 , =
'H N'i')mR (30<9MHzf;@M§oi16§ % 1ol 57 %ﬁz ° (9 0§42 @d%}—“l 07 (s, 3H),
S Ty 2 . 531

87}@@9}9'@12&1 J=2.1Hg, lH) 859 (s 1H), 8.79 (s, 1H), 10.81 (s, 2H)
5-'di chl or yri d met hoxy- 8- met hyl am no
IR (@‘rb@%é’@n?déﬁdl i@ﬁblgﬁ/‘f L}rlgh M car boxanmi de” ' H NMR
(300 MHz, DVMsO-d6) 6: 2.63 (d, J = 4.8 Hz, 3H), 4.07
(s, 3H, 5.86-5.89 (m 1H), 7.33 (d, J = 8.7 Hz, 1H),
7.62 (d, J =9 Hz, 1H), Ex®apleR9J = 8.7 Hz, 2H), 8.16
N-(3(,Sd-’dic\illoropyrid-4-yl)-4-methoxy-8-methylamino carboxamido-dibenzo[b,d]furan-

1-carboxamide

' NMR (300 MHz, DMSO-dg) 8: 2.63 (d, J = 4.8 Hz, 3H), 4.07 (s, 3H), 5.86-5.89 (m,
1H), 7.33 (d, J = 8.7 Hz, 1H), 7.62 (d, = 9 Hz, 1H), 7.92 (d, J = 8.7 Hz, 2H), 8.16 (d, J =
1.8 Hz, 1H), 8.66 (s, 1H), 8.79 (s, 1H), 10.81 (s, 2H)
IR (KBr): 3337, 3149, 1659, 1637, 1295, 1098, cm’



1.8 Hz, 1H), 8.66 (s, | H, 8.79 (s, IH, 10.81 (s,

2H) IR (KBr): 3337, 3149, 1659, 1637, 1295, 1098, cni
wW\0209494089940 PCT/ | B2004/ 000355 68 Exanpl e BOI/1B2004/000355

N- (3, 5-dich

| oropyrid-4-yl)-4-diflu orret hqgxy- 8- net hanesul f on

am do- di benzo[ b, d] fur agé’ia“&%lF ﬁxam’ de

N- ( 50dichloPs PRYd-411 4 3difluoromethoxy-8-methanesulfonamido-

- dﬁf(?uorloné)t lgbf(} - dea)s; no- di benzo g d] f uran-| - car boxam
|de (70 nmy, O. 1(59em10db,)i]f(ﬂm!-érm oxaraide) was treated

N TSR P05 £y By i

(70 Rk) G189 nirfol)ginkerinedia o) whs%tfﬁmécawulmneﬂihmwkfaqﬂ ichloridaq22 mg,
stirred at roomtenperature for

0. 19‘@(1@@0?1&}%(129%1) CORRIN &G, Qs W&% Qg&_lﬂ’ﬁ?%‘%e(q}f’a’(‘f%@ to room
temp%&%rg r%%t%n\%sestg%ld% 'r&ﬁ‘n téﬁ%e%ture-rfti€2 $OTHE was evaporated and

urifi by silica col umm
the tebrdoeratra:sg mpiteyl Mu}lngptmﬁte% mdeimriacaihmmt@fsolrumn,asvater The solid

Obtal&_le 321% Qggggcﬂ)ﬁ Iéﬁ]ﬁg éelng)l Nx-u(o nia ograp r}l uos{nogpyf % ac%tc)ﬁe chloroform

as élﬁédiam@sei)tfa&nyjﬁ%gob@h berzohibhibrépyrians-car bodidlabeethoxy-8-
white solid;, np- >250C. 'H NVR (300 MHz, DI\/SOd?_éqO(QJ
metl@n%lf()eyla@mo dlbelgo(ludlfu@nrl ~-cprboxanide-gs whige splid; mpy>

v Gobyph PP 'S 18 9 Y E =2

758% 39{ (7 le) JFG?d A Hz¥ 8.48HBR 185 (d2H),,J 99 B3HL)s 7913H)1 1H, J=8.1

3323, 2926, 36, 1489,
Hz), 1&9@@ ilésé 21421616) 8%@42 2H)p 2077 @121 é%%%%% 1 Example

1040, 812, 621,
IR (@f)3%3§§dzlc })6r908p)1/?36d1 8 1)396 1d2 813 1 }J206r6 o}rlﬁﬁzhoxyOS8 met ha(rzlrcra1

sul f onam do di benzo[ b, d]fur an- 1- car boxam de sodi um

salt WAs synthesized frgm

N- (3, 5-di chi or opyri d- 4- yEX2mPli 3] yor onet hoxy- 8-

met hanesul f onam do- di benzo[ b, d] f ur an- 1- car boxani de

(Exanple 30) using 1 % nethanolic sodi um hydroxi de

(1. N-635 )mchmiowﬁd(as@n-muomm@hqsy-senethgnes@dfonanydo-

7.26 (d, 2H, J= 7.52

(d, 1H, J= 8d @emlbaﬂw‘éeﬂﬂaﬂrﬁ?&r‘d‘ﬁée§°§‘“H}?a“8 19 (s,

2H), 8.68 (brs, 1H), 9.66 (brs, I H. IR (KBr)

2920, 1651, 1524, 1463, 1391, 1278, 1194, 1105, 1005, 882, 815
Wascsynthesivéd ﬁOﬁMQQQWIWQQOOﬁ%@@%@mt oxy-8-

methanesulfonamido-dibenzo[b,d]furan-1-carboxamide (Example 30) using 1 % methanolic
sodium hydroxide (1.0 eq.).

'H NMR (300 MHz, DMSO-d¢) 6 2.95 (s, 3H), 7.26 (d, 2H, J=8.7 Hz), 7.40 (t, 1H, J=T72
Hz), 7.52 (d, 1H, J = 8.4 Hz), 7.95 (d, 1H, J=9.3 Hz), 8.19 (s, 2H), 8.68 (brs, 1H), 9.66
(brs, 1H).

IR (KBr) 2920,1651,1524,1463,1391,1278,1 194,1105,1005,882,815 cm™



69 Exanple 32 and 33 were synthesized using reaction
conditions simlar to Exanple 30 except for using the

wapprogoiat e substituted sul fonyl chloride i nse@EmB20§4/000355
met hane sul fonyl chloride. 69 Exanpl e 32

N-(3,5-dichl id-4-yl)-4-difl - 8- _
Exargpls 34 aairb S0/56h DOHRES o upe e CORIEPE SO SR XA g except
for it hebroppME Y Bilioa bulkchnd bhjoats nkeend 6 etftho SR chloride.

E|z)1 Hé)bs?.(sg (t, 1H, J= 73 Hz), 7.81 (d, 1H J = 8.4

, . , 1H, J= 8. Hz .29 (d, 1H, J= 2.4 Hz

8.82 (s, 2H), 9.85 (s, |‘Z’F‘b“,‘glif.§06 (s, | H. IR(KBr)?
N-(3,%2&4hlo2§§,&id-hggﬂ)’-4-dlﬁ9&oni&ﬁ&y-Mﬁ]&neﬁaﬁﬁxanﬁambe}&amd]furan-

1028, 973, 733 cm Exanple 33 .

N- (3, 5-di chl oropyri 3-4-1}7F3rbﬁxﬂp¥qeuor omet hoxy- 8- N, N-di m
| Y, 3 [ - '

H NHRGATMITE TS IR e e ESELL- 012 HEpih-i (agboytm 2, 7.49

(dd, JH= J8= §.7HEz antV 3 24 Hz) TH8)(, 1H,./5773 Ho)17.8, (W3H73 =184 Hz), 7.93

7.59 (d, | = 8.4 7 =
(@ 1, &7 s 2], 8539 (g /7 110 & S5 B 5 5118 1y g0
IR (I%ﬂrg.oﬁéb 2349, 16V R 1688 0563242, BIS6211966034,1608, 978579 cm”
1483,71279, "1200, 1121, 1009, 823, 623 cm Exanple 34
N- (3, 5-dichl oropyrid-4-yl)-4-difluoronethoxy-8-acet am
do-di benzo [b,d] furan-Il,_car am de
N- (3, 5-di chl oropyri d- 4- y]ijﬂllﬂl_) iT'l uor onet hoxy- 8- am no-d
N'-(@,eﬁaﬁhh)rﬂi)%ﬁﬂﬂlnyl)h-diﬂﬁafdiﬁ@tﬂﬂi)ds-N,NOdimthﬂaﬁﬁﬂosﬂfoh)mido-
(internediate 2) was treated with acetyl chloride (22
ny, ] 0.299 mol )diMnwa,d(]&mmlwaerWmeng pyri di ne
1 a r =
AR aPhNRE, BRRORGE S PORE 8D, SO PP Ha and J = 2.1 Ha),
7.57YE PRI At gB ¢A)0T.52 (d) 1R, JFHE4 Hay, 7.@vaip dHatkd 84z R82 (d, 1H, J=
resi due was washed wth stt lﬁ{ ted sodi um bi car bonat e

8.4 Ho), 81388 Bb 113 (Sahld) it e solid obtained was
IR (BHF) 3f2'729361>26ﬁ§éd 9?0:!%%'57@&'4?@)“12@5! oIt @mlambw,lsaB,rt?m&l"

acetone- oroform as el uent to obtain 25 ng o
N- (3, 5-dichloropyrid-4-yl) - 4-

di fl1 uor onet hoxy- 8- acet anj.do- dj benzo[ b, d] f uran-1 - car box
am de as white solid; npm.Ex%'?REf‘CD 2004/ 089940

ﬁﬂlsltﬁgﬂg%mgﬁﬁgfl)-lqiﬂuoromethoxy-8-acetamido-dibenzo[b,d]furan-l-
carboxamide
N-(3 ,5-dichloropyrid-4-yl)-4-diﬂuoromethoxy-8-amino-dibenzé [b,d]furan-1-
carboxamide (70 mg, 0.159 mmol) (intermediate 2) was treated with acetyl chloride (22 mg,
0.299 mmol) in THF (10 ml) containing pyridine (0.5 ml) at 0°C and allowed to warm to
room temperature. The reaction was stirred at room temperature for 2.0 h. THF was
evaporated and the residue was washed with saturated sodium bicarbonate solution 5% HCIl
and water. The solid obtained was purified by silica gel column chromatography using 10 %
acetone-chloroform as eluent to obtain 25 mg of N-(3,5-dichloropyrid-4-yl) - 4-

difluoromethoxy-8-acetamido-dibenzo[b,d]furan-1-carboxamide as white solid; mp: 234°C.



"H NWVR (300 MHz, DVMSO-d6) 6 2.15 (s, 3H), 7.4 (d, 1H,
J=8.4 Hz), 7.53 (t, 1H J= 73 Hz), 7.56 (d, 1H J =

W(82m)4/ﬂk9)9407 77-7.86 (m 3H), 8.36 (d,1H, J = 2rd1/H2)04/000355
8.81 (s, 10.25 (s, | 7#). IR (KBr) 3344, 2924,

‘HN%%&%@%% gse: 4#%2%33% A LA S

Hz), szyfnst tnealﬂze)d—w m)rEaMle(ncom) BiINGL, 51,10 22,4 tHz), 8.81 (s, 2H),
nﬁ 34 except for using the appropriate
102%(?19% »tuted acid chloride instead of acetyl chloride

 ROOSTSt J730 1A S92 P DR 1T 2
584 ¢mpr opyl car boxam do) - d| benzo [ b, d]
furan-1-carboxam de 'H NWR (300 MHz, DMSO-d6) 6 2.12
(m2|—|% 2.61&t, 2H, J = ), 3753,,2H,,J:
Exargple 3, § 377 apd @dverq_syqlthejlzed-psggmge}ctlo? cgn 1(19ns g_mp.lar tp Example
34 egc%pﬁ%} usu71% ? a{EL suﬂstftut%d émh@llorﬁe grzstéaq’og an]:etﬂzslrionde

.4 Hz) Hz an
865(d 1HJ:22Hz 882(s, 2H), 10.35 (s,
1H). IR (KBr) 3281, 315 7...1664, 1650, 1526,
1496, 1381, 1284, 1217, efflo 814, 677 cm.
315pdieh®Popyrid-4-yl)-4- dlﬂuoromethox -8-(1-chloropropylcarboxamido)-
1&&(3 5-di ch?yoropy);)ld- 4-vyl 4- di Iuc(Jromst h%x;I/JyS cycl opr )

opy! car boxamni do-didenzaibd] llbaml- -dagbexamidear boxani de

'H %&gw&}m@M%g) &1%9% }ﬁ) (i‘gl ﬁ‘H!)%EI ;}' 2?25}598) %H)s’ ¢ 2H, J =

69H~}5) J' 61 (21311&!2],—778 FI@) (7¢63 (i, 1+ﬂ1 ﬂ=#3 $1z4 29 (d, 1}194=(@|7 le) 8.07 (d,

(d

IH, J-|7848H8)1 8(1§ (dQJ—bH J1’0943CH Qﬂd lﬁ)241_[11) @265(é 1@!—!} ZIQQHZ) 8.82 (s,
2H) ?5&)(5 %ﬁg 3143, 1660, 1650 1528, 1494, 1400, 1279,

’:E S 0, 1106, 1056, 819 cm WD 2004/ 089940
IR(I@FBB&@‘56W55664716E$&B% 4494, 1381, 1284, 1217, 1146, 1110, 814,

N- (3, 5-dichloropyrid-4-yl)-4-di f1 uor omet hoxy 8- et hoxyc
677 @R bonyl car boxam do- di benzo[ b, d] f ur an- 1- car boxani de °

NMR (300 Mz, DMBO-d6) 6 1.33 (t, 3H), 4..32 (g, 2H),

7.57 (t, 14, J=72 Hz), 7.62 (d, 1 H J =87 ) |,

7.84 (4 1 H J = 8.7 HzBxardpl8B67.96 (m 2H) , 8. 69

(d

-(3 5- dlchloropyrld 4- y]) 4-difluoromethoxy-8-cyclopropylcarboxamido-
dibenzo[b,d]furan-1-carboxamide

'H NMR (300 MHz, DMSO-ds) 8 0.78 (m, 2H), 1.23 (m, 2H), 1.80 (m, 1H), 7.60 (d, 1H, J

=8.4Hz), 7.58 (t, 1H, J= 73 Hz), 7.76 (d, 1H, J = 8.4 Hz), 7.94 (d, 1H, J = 8.4 Hz), 8.02

(d, 1H, J= 8.4 Hz), 8.44 (s, 1H), 8.81 (s, 2H), 10.40 (s, 1H), 11.02 (s, 1H).

IR (KBr) 3289, 3143, 1660, 1650, 1528, 1494, 1400, 1279, 1195, 1150, 1106, 1056, 819 cm’
1



8.81 (s, 2H,) 11.04 (s, 2H). IR (KBr) 3206, 3107,

2987, 1759, 1702, 1669, 1548, 1499, 1384, 1296, 1279,
wd2@2/s89d®1, 1118, 1055, 810 cmi. Exanpl e 38 PCT/IB2004/000355
N- (3, 5-di chl oropyri d-4-yl) 74-di f | uor onet hoxy- 8- hydr oxy

car bonyl car boxam do- dib furan-1-car boxam de
Was synt hesi zed by hydr oﬁgé%ﬂ'ﬁ
I\N-((S,SEdlcﬁlofﬂpyrrhb&wﬂﬂ-difhl@raﬂwdidxh&eﬁhnﬂdmbynﬁcarboxamido-

et hoxycar bonyl car hoxanj dlbenz
furan-1-car boxarridgtée ‘&@’r"ﬁ ideyot assi um

H %roegg;lk@g& gmgpssd( tdg)na rIBBh@nSHZ) ﬁ M;/BHg%ﬁ)% M'lle J=2 H2), 762

(d, 1)/ = B.78@z) d7-84 (d, HH,J =84. HZ)HZ)86 779€9¢n,7219)6 &ﬁ’ﬁ? (Q,I-I)H,,J = 1 8 Hz)
7 1.8 Hz) 8.81 (s, 2H,) 10.97 (s, 1
881&1)‘ Ay i 8%( 2H31H) Exanpl e 39
IR (m(r)’»‘:mﬁdz.m‘vl 008NV 759-140%) )669; IH4B| LR TBHQ2Y6,8279 IRy 1191,
car bonyl car poxam do- di benzo[ b, d] furan-1-car boxam de
111088 8lMhcsal-t Was synt hesi zed from
N- (3, 5-dichloropyrid-4-yl)-4-difluoronmethoxy- 8-
hydr oxycar bonyl car boxan do- di benzo[ b, d]
furan-|-carboxam de (ExaEshmpB3)8 usi ng ethanolic

&?@$$wﬁi$%§r?ﬁ 494 ql@)lgmmezkzow* %Sgroxycarbmm%g@amldo-

7.65 (d, 1 H Jdrbe%zg[bh?]}uraﬁ Renbdxamhidé J = 8.7
8.06 (dd, 1 H J =9 8 Fz) 8 21 (s, 2H) 908

WaS(Sdnthlesized bbth)zlralymz pf Nl@afﬁélctlbroﬂynldl)‘l yN@-@l0dron8Igxky-8-
PCT/,| B2 0003

cthoR oo RGP PR A ST RrsPlds eyl Fesiss,

otalsgi@fh e |b§ﬁyeq{aaoﬁ] furan-1-carboxanm de ' H NVR
P lPl%Hzdl%lc\SEO(%G)6668(d 1H, J= 3.3 Hz), 7.35 (d,

IHJ:33HZ t,lHJ:72HZ)762(d1

H I\?(#]R (égp&ﬁz ’T@%gg %i% 7(§1$_p gV gz;%oﬂgigﬁ 3 Zsrf??xz) 7.86 (d,

1H, ¥ 84 {5, 7014996 (i, D4) (876 W) 1H, B £ KB Mz 268, (530811) 10.97 (s, 1H),
1651, 1586, 1556, 1518, 1498, 1386, 1281, 1193, 1117,
11.04¢s16 H)8009,

Example 39
N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-hydroxycarbonylcarboxamido-
dibenzo[b,d]furan-1-carboxamide disodium salt
Was synthesized from N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-
hydroxycarbonylcarboxamido-dibenzo[b,d]furan-1-carboxamide (Example 38) using

ethanolic sodium ethoxide (2.0 eq.).

'"H nmr (300 MHz, DMSO-d) 6 7.30 (d, 1H, J = 8.7 Hz) ,7.42 (t, 1H, J = 72 Hz), 7.65 (4,
1H, J = 8.7 Hz), 7.98 (d, 1H, J = 8.7 Hz), 8.06 (dd, 1H, J = 9.0 and 1.8 Hz) 8.21 (s, 2H)
9.08 (d, 1H, J = 2.4 Hz), 10.08 (s, 1H).



750 cm . Exanple 41

Nl - phenyl - 4- net hoxy- 8- acet am do- di benzo[ b, d] furan-1|-ca
WO boxagdode Step 1: PCT/IB2004/000355

NI - phenyl - 4- met hoxy- 8- ni t r g2di benzo[ b, d] f uran-1 - car box

am de 4-nethoxy-8-nitro di benzo b, d] furan-1|-carboxylic

acid chloride (200 ny, 0.J@mpl ) (fromstep 5a of

LTS RSO 1 i

(3 eq.) at room tdibgerofh,diferdmi-catbdxamifle yel | ow

SRR Bl S B T BRI Y25 3 7.5

(t, 1'}'il JPJ"?Z‘HE) 4 mﬁhmyfﬁsm H£)07 8bhenaplb- dbiy,ame3-7 oarkosH,)
de as white solid 300 MHz, DNMBO-d6) 5

8. 661(81&5H(é 13Hz) 78.8B(s; 2H, )1H) 4405 Sﬁ) (k04 1H) 80 (d, 2H),

’313&_%@,0 (23&?%?;&%_859@85526}%18,814@%, (586, 1250, 11934915 1h4s, 809,

75()ij'b_henyl - 4- net hoxy- 8- am no-di benzo[ b, d] furan-1| - car box
am de
N1- phenyl - 4- met hoxy- 8- ni t ro- di benzo[ b, d] furan-1| - car box
am de (100 nmg) (from st el 1r educed using raney
ni ckel (100 ng) in nethano 40 mM) and DVF (10 m) in
t he Ni1gsreagk4-anethyxiy-8zicemniigoidibenzob,d) futan-1eadyoxamide
gentle reflux for I'h. The reaction m xture was
fliterd through celite and the filterate was

Ste&ﬂqn E\qagl{&??q lh&h\ﬁ‘f %Hﬂtro]_d'lﬁeﬁz%?b dHaraRs-carbotaniideecd

to obtain a solid which was filtered dried

to @nwehwdyes pitiod dibenzefbdifiuran-1-subpxylicoecifgghloride (g ms. 0.696

mng)_ rocla ’stea %YE?;;R?)@ ?{ate )Hsvgs rea}gi}_%vv(ltg) agﬁ%g{ﬁ?}) i%)ﬂi‘n’THF (10 ml) in

theisehe S Bf Gﬁsoglcg‘);ﬁ yletifyl9mided(3 &d) at i&rﬂ%rﬁperaﬁd-@ forV¥® h. The yellow
004/ 089940 /' 82004/ 000355 73 Step

sushinssivewgs filteredtandxtiie solid obtpinedovan Wéﬁbfé[ \Mlﬂa]Sf tr | apd, water to
ot RGN Bk RS R bl g pranLcqrboxamide as whit
sol@m de (69 nmg, 0.207 mol) (step 2) was treated with

acetyl chloride n THE (10

WR&B%MP{ZlDM%é)dsb@ % Grta s 450 7 8. 2, 795

4 I t
(@ g BTRED Bl By S L RGBS K0 (S TEg a28°{“he
resi due was washed ethanol to obtain 40 of

N1- phenyl - 4- met hoxy- 8- acet am do- nzoj furan | -
Stapts b HEn Y- MO8V S MiRo-digsof b gptar i 14 S

N1-phenyl-4-methoxy-8-nitro-dibenzo[b,d]furan-1- -carboxamide (100 mg) (from
stepl) was reduced using raney nickel (100 mg) in methanol (40 ml) and DMF (10 ml) in
the presence of hydrazine hydrate (0.5 ml) under gentle reflux for 1h. The reaction mixture
was fliterd through celite and the filterate was concentrated in vaccuo. The residue was
triturated with water, to obtain a solid which was filtered dried to give the product as white
solid (90 mg).

'H NMR (300 MHz, DMSO-dg) & 4.15 (s, 3H), 5.03 (brs, 2H), 6.80 (d, 1H), 7.08 (t, 1H),
7.11 (d, 1H), 7.40 (m, 4H),7.60 (d, 1H), 7.93 (d, 2H), 10.43 (s, 1H).



IR (KBr): 3316, 3237, 2937, 1650, 1531, 1596, 1507,

1472, 1439, 1292, 1195, 187, 1100, 809, 753 cm1. 1H
WORMR4000 MHz, DVSO) b 2.03 (s, 3H), 4.05 (s, BEH/1B26041000355

(t, 1H), 7.28 (d, 1H), 7.393(t, 2H), 7.66- 7.74 (m

2H), 7.82 (d, 2H), 7.91 (dd, | H J = 9.0 and 2.7 Hz),

8.37 (d, I H J =2.4 Hz), 10. 10 (s, 1 H), 10.50 (s,
Step13 HY1-phewylpt- medlibxy-S acetamldo-dlbenzo[b d]furan-1-carboxamide

E}ﬁl:}?.}inﬁg/{glgpﬁdg&%e nﬁa gmlrgn@ hox{b g]ﬁ?rgr?-t lacrgrlgog(agnllc?ee n(z6%[ l3ngd, 0.207
mmd‘l'ﬂ-(s(éb' Iy Raxeaptaenivh eyl @ﬁtdﬁﬂégt 3 ea I)tu‘i HH Q67219 ESnFhidetbyridine

ran- | - carboxam de 4-net hoxy
(1.1 g pen9'é} sndiatayyestolwasmrthagth |t@nmatdrec Aho réag&ol 2AS stimyed at room

nt e rred ate .1
N R AR O TR MR —
mg ofl W 1ipherynel- méﬂ!ﬁﬁy\-@elc@farrddd aibpr AP, Fknl ReArBexdndde ds Wwhite solid;
é\é%r oomtenperature for 16 h. The yell ow suspension
mp: Giltered and the solid obtained was washed with 5

R (RBH330h491 9637, 485001 '1 f
(Nlha rret hoxyphenyl ; 5% oxylg&ﬁlqt“r% Hll 9ér11%% blgf’f b8r7 1100,

809,463 tm 'car boxani de” as Whl te solid. 1H NWR (300 MHz,

' NP3 (iR Vi) 2. ik, 3 435 (S ) 146 o s QddH)lH) 739 (1,
2H), H)66 8. 743k, 81 1k2 (8248, 1.51 (dd, T, 11O Fd $7H) B 37 R 8B =24

Hz), NID [ st h dygdH(enpH)) - 4- net hoxy- 8- am no- di benzo[ b, d] f ur
an-| - car boxam de
N1- (4- met hoxyphenyl) - 4- met hoxy- 8- ni t ro- di benzo[ b, d] fur
an-| - carboxam de (140 ngy ,{,f,qu@ stepl) was reduced

usi ng raney nickel (100 3 n nmet hanol (40 m) and
NDNA-méthoxyphenyD-4-inethoxy s8: acetamid okdithe mai [ bl | furdn-dt-earpaxdnide

m ) under gentle reflux for I h. The WO 2004/ 089940
PCT/ 1 B2004/ 000355 74 reaction mixture was fliterd

SteptIRNAU@ImME Al dxly B h éiyd)- Rhﬁetﬁbh‘-@h"i‘@r@-dﬁﬁ&z@@"ﬁﬂﬂhﬁﬁi-%qwd}(amlde

vaccuo. The "residue was triturated wat er
ob#-mathaxyshhitep wittespolhedfurin-t-eadaxylic edidt ohlgiide @A mg, 0.696

mmc%{\g%lﬁ? %t’:gé V"ngg% gialétg&)( 90 rg%,)t?d WH?'% ob%arwfz]% (2. %ﬁﬂ .} in THF
(10 8130 thedpreddrice of Hu&ﬂpré;@aletﬂﬁhmm@ (@Qq()tht rddh tenfp&tBtutdTor 16 h. The

2H), 7.60 (d, 1
YCUOI‘&'_DMP%tQﬁTg‘X%ﬁQ‘?{W ﬁnqth?esphéfag&swad@savésa@d Wi eﬁq%&[l*gl @nd water

bg a
o YT 15 Bk SRR methapmheny b et s gbgrsfp ghfuren-
carbéanlide ay Whixasolide (90
'H NMR (300 MHz, DMSO-dg) 6 3.90 (s, 3H), 4.15 (s, 3H), 6.99 (d, 2H), 7.42 (d, 1H),
7.77 (d, 2H), 7.96 (d, 1H), 8.02 (d, 1H), 8.43 (d, 1H), 9.40 (s,1H), 10.60 (s, 1H).

Step 2: N1-(4-methoxyphenyl)-4-methoxy-8-amino-dibenzo[b,d]furan-1-carboxamide
N1-(4-methoxyphenyl)-4-methoxy-8-nitro-dibenzo[b,d}furan-1-carboxamide (140

mg) (from stepl) was reduced using raney nickel (100 mg) in methanol (40 ml) and DMF

(10 ml) in the presence of hydrazine hydrate (1.0 ml) under gentle reflux for 1h. The



ng, 0.248 mmol) (step 2) was treated with acetyl

chloride (1.1 eqg.) in THE (10 m) containing pyridine
W@ 1002/085930 at 0C and al l owed to warmto room  PCT/IB2004/000355

tenperature. The reaction 7#has stirred at room

enc SRS 5t BB, 0 HERR £ 5o n vacouo. e
res1d|h'é‘v6‘as"t?1t1t}9t>ébi RN Water4toTBBtHIAXY - SliACRhiRAT W filtered dried to give the
di benzo[ b, d] f ur an- | -car boxani de as white solid; np:

prode@®e whitelanid (BoogMHz, DVBO-d6) 6 2.03 (s, 3H), 3.77

6Tt Pk g i e B8 gl o .

701&1&1{)(01,201@11 1H), 7.48 (d, PHD),7.60Qd, 1H)D7 88 (d, 1), 10.83 36 118,
1H . TR (KBr) 3256, 2938, 2839, 1645, 1599, 1531,
1514, 1469, 1412, 1291, 1195, 1178, 1099, 1023, 825,

sten 3SR S aeciaridna poly foran-t-

carbonamidd - car boxam de Step 1 Nl -b enzyl - 4- rreth

8- di b
o Karages S mnere) Abanghr b A R i TR ARRRE Fhbaramice (90
g, QU irﬁlﬁ‘oli %&@p ), whs 638edTPikD atétypehBiap (34 6§.) in THF (10 mi)

|nterrred| ate 1) was reacted with benzylamne (2.0 eq.)
contalnln'gﬂﬁn(dm (199 ) & Q° Gang alewerd o warm to room temperature. The reaction

was ]stégecggtr B%.Ilgmtﬂgllaﬂ% 86 16%.Origd \\)fas g eﬂo?% gﬁrﬁﬁr x%glﬁiiéegas washed

suspensi on was It
cthafdlt aithedob@in Weghedmyi t bf 5 Bl HCmetndypirng!)-4-methoRy-&tavetamido-

170 of . ) . o
dlbeMQ[baén?fﬂpqn- Lrearbexnige as white splish Bwn289 5 d] f ur an- | - car box

SR isce OISR ok om0t a7

(d, 11-13, 7. 85'1)7 7441163}{);17 9PH)d, 11, 15 9(@andi2y HzJ, 837 [, 28, { m2.4 Hz) 10.

Hgn , 8.01 (d, | H), 8.42 (dd, J= 8.4
10 (s a210436r(z5)1Hb 14 (brt, | H, 9.58 (d, | H J= 2.4
IR ( )afhfs%f’gg?sﬁg%g%ef%%' 1§99th5§‘9><1>518 849N Q2 ¢ benzof s, 4178, 1099,

1023}&25,@1123&1&1& met hoxy- 8- ni tro-di benzo[ b, d] furan-1-car box
am de (125 ng, 0.33 mml) (fromstep |) and iron
powder (56 ng, 1.0 mmol) was suspended in 50% aqueous
ethanol (10 nl) and refl gxafple4d M n. To this was
added a sol ution of concentrated HC 57 ul in 5 m,
50% Nitrhenzyd-demiethrosly)8-acetamidiot dikerzof byd] far an-17gagboxamide
reaction mxture was flitered hot through celite and
the filterate was basified wth 15 % ethanolic KOH,

Stegf 1 NEbRRZAWmettfoxy-8-nitro-dibenzo[b,d]furan-1-carboxamide

4-methoxy-8-nitro dibenzo[b,d]furan-1-carboxylic acid chloride (200 mg, 0.696
mmol) (from step 5a of intermediate 1) was reacted with benzylamine (2.0 eq.) in THF (10
ml) in the presence of diisopropylethylamine (3.0 eq.) at room temperature for 16 h. The
suspension was filtered and the solid obtained was washed with 5 % HCIl and water to
obtain 170 mg of N1-benzyl-4-methoxy-8-nitro-dibenzo[b,d]furan-1-carboxamide as white
solid.



filterate was concentrated in vaccuo. The resi due was
triturated with water, to obtain a solid which was
w0 200te8%d0 dr i ed to give the product as white spCT/IB20@@00355
| S‘E&I n(p 228C. "H NWR (300 WMz, DMSO-d6) 6 3.99 (s,
HIVYIR (308 MHz DMBID-ds} 6 308 (57 3H), 216)2 (A 218070944, 1) 7.18-7.23 (m,

5H§}$1§476&giﬂ,'\, £ %1313@92 g 7= (st4 and szg;tégl Grt, 1H), 9, 58 (d 1H, J=

2.4Hz)benzyl - 4- met hoxy- 8- acet am do- di benzo[ b, d] furan-1 -

r boxam de
N1- benzyl - 4- met hoxy- 8- am no-di benzo[ b, d] furan-1 - car box

ste s treated with
StepR: He1-b ity Wy oty Rl iR ESRUS Hirh o) "B b eanmidag
pyr Ndrhq:ezyl(ctlmaﬂmy Samtrecalmﬂo[a»l d]amead 1 carbeRhMideC (199M mg, 0.33
mrrio? rattlﬁpi) (51e reactjon_ was stirred at room
eﬂ@e fRY 1o PowagE (3081 il dhmmobk wee svependdd inef@% aqueous
ethadd (10 elf addt @Nak 6r I’Wﬁur?qrbctﬁ Lt ﬁggd a-EQﬁlleIel%f COcenaated HCI (7

triturated with ethanol to o ta|
ul i f. rgbﬂ%; laqueoys ethangl) @nd refluxed for 4 h. The reaction mixture was flitered hot

thr el ARGy RIRFRER Vot RhaRed pGR L8 5L Bten ok @ho fwred and the
filtdrste vs&isl)cgrslcéb?&itgﬂﬁrrln ngé?)l-llsj ﬁ%&%ﬁfﬁﬁ% \’zvgﬂnturgtf%]\%\zq gréte(',r[h ob&am a solid
Whlgm;vaaltpge@d-ﬂr@ 0 giyedhe praduct pis wjxrte 2ol (99ag) Bp X28CC., 1

S 9 8.y Sl 5, 3400 TSk o 0.,

7.12603H), 1025(d, 8H), 7.7411.42686 SH?TV '51-M99 @R0H)089940 11).
PCT/ | B2004/ 000355 76 Exanple
N- (3, 5-dichl oropyrld 4-yl)-4- neth oxy- 8- (et hyl am n

StelﬁghNQ%g?%lﬁf‘g@egﬁ’dxly 'agquﬁi?(icp dﬂJenon[brd?Puran clagabr )(()%nmldd%
I- hmzyl-e-mﬂlwmamdibbnzm d]’faﬂanll @@B&%ﬂﬂé desd 188 0.23
terne ended | n THE

mm?g (%?}3 3} bk t(BWé%d &v Ak q‘%(ﬂ'ld&f( 1. 1@91,:), 1@, (lﬁ)gn}}gom@lr@t?g pyridine
(1.0r8g0) ax 0Bt aﬁ@@l‘l@&@d’fﬁe&m o%oﬁ?%h%ﬁ%ﬁﬁ%#@&h}’dﬁﬁagr§t1rred at room

stirred for 10 m n. SO
tempargiyre fost hi Bhe aeeatien @rﬁﬂturﬂgwaﬁ) fitédl amdihe filferdttEwad concentrated.
re was, stirred at room

Th [ 7
The{q é% rrlggr a‘?zbsr ea%{t I‘gr‘!‘ﬁﬂ‘{j)ﬁ(&émlﬁ%(’m & apgr af ¥l -bengyl-Aanethoxy-8-
aceti@iloctliBeritBfH, @FilrhA-8 b aktibx MRk & as(\ﬁllm séh%,ﬁfflf) e2'64

filteration, the solid obtai f|e yS|I|ca

'H NJUR (300 FHz. ERYISRedsd §R5Hy, AH), AG3 1S 3W), 4.58 (d, 2H), 7.21-7.27 (m,
hl b
) S TS o B P 2 %@ﬁoiﬁ BB g PR Gt b o/ = 27
Hz))Qa)ﬁ(d,ol)H)dmelmz(@ [#p.d] furan- - carboxam de as white
Izg % 260C
IR (KBr) 313, 3261, 3035, 2925, 2844, 1660, 1637, 1626, 1530, 1506, 1287, 1227, 1192,

1103, 1025, 810, 741, 696 cm™.




"H NMR (300 MHz, DMBO-d6) 6 1.29 (t, 3H), 3.24 (q,
2H), 4.14 (s, 3H), 7.34 (d, 1H J 8.4 Hz), 7.59 (m
WER04/08970 (d, 1H, J= 8.1Hz), 7.89 (d, 1H J =P@I/IB2biEG00355

8.32 (s, 1H), 8.76 (s, 2Hy¢ 9.45 (s, | H, 10.79 (s,

| H. IR (KBr) 3434, 32 3049, 2928, 1656, 1606,

1553, 1493, 1394, 1286, &%WPleMog 803 cnf' Exanpl e

45 N-(3,5- dlchloropyrld -4- l) 4-methoxy-8 (ethylammothlocarboxamldo)-

N- (3, 5-di ch oropyr| Ey 4-met hoxy- 8- (n- butyl am noth

i ocar boxanmi do) - dibbem[b,cu rap-1f¢arboxamidear boxani de

N@Q@ﬂ&ﬁ%%%%%%?&&%@89 ﬁéa—%{bseng%d ﬂ]]}%‘g! h-(c??é)o@}ude (100
me, B249 Em8l)4irtternedaté) (as sadfendel MITHF (2 ) Bllswéd by addition of
pyrictlzlée) (2:9351%,4%%7% i?‘g’:ll((l)gl?lt’ rfp})%' th r?t@[gq::l' %ﬂg@én?%@égr’e \%%%%ingeddfgrr 10 min.

e

reactiooampitere4ds stirred at room temperature for 3-4 days. THF was evaporated and the

residlh%_hwxﬂagwl%g(} ey \&%}%ﬂ éemnﬁtsgg & qgerealt‘i:oent ‘ale so?ld olb&me%io\LzPs pdl.lnff ed by silica
gel chmt{IpM{rbﬁat%gbﬁbhy ‘ﬁsﬂ@ﬂb%ﬁc@oﬂ@-&ﬂ&ofﬂrﬂﬁﬁz&iéﬂt et $btaiadolmg of N-

car boxam de 4- met hoxy-8-nitro
(3,5-dicblonemyris; 41}/?)&m@thoxwr(@&w}qmleotatqcarb@ﬁmmqoatéﬁ(eemibﬁiﬂ;f,uran-1-
om s a of internmediate 1) was
carb&(a%ge Wh%%gcgfda[rﬁ n%é@rc:s dine (1.1 eq.) in T%—|E (20 m)

'H NMRt(beo MI@@Q]MSOO&) d& nszepzr emj Bhyg,2H)N8. 1@qs 53Ho|, y.34at(d, 1H, J =
errper at ur suspenst on

8.4 Hzm ?é? éen, dHor 1 Wé (%dﬂ er’ n%tléﬁzwdf‘%% 1¥ad he&lﬁ%)hs 3245, 1H), 8.76

gn(g tain 500 ng of
@, 2]%}‘_9( py 1@%-y]7%?%-1 t hoxy-8-ni tro-di benzo[ b, d] furan-1 -

IR (KBr)[3d341i200, 2519, 2908 65911606, I'SE3,NMR3 ( B3d, MES, 12VE0068%) 803
S 4.15 (s, 3H), 7.44 (m 2H), 8.00 (m 2H), 8.26 (d,
cm 1H J = 7.5 H), 835 (d, I H J =4.5 Hz), 8.46 (dd,
Il H J =29.0, 2.7 Hz), 895 (s, | H, 9.37 (d, I H J
= 2.7 Hz), 10.77 (s, 1 H). Step 2:
N1- (pyrid-3-yl)-4- et hoxEx@mnplkiddo- di benzo[ b, d] furan-| -

b . o .
RN Flabrgpyricr - msthaxy Sy BEDeisarbovAmdp Y
car boxam de (SOOd{m),ZO[(, dgﬁﬂ‘hﬁlleéﬂrboﬂﬁﬁndeeduced usi ng
raney ni ckel (150 ny AW W aqueous suspension) in

met hanol (10 m) i n t he presence of hydrazine hydrate
g NMR 3500 MuZ ITE0IETY § o' 5y 24T 2H), 1.54 (m, 2H), 3.34 (m, 2H)
4.14 (s, 3H), 7.34 (d, 1H, J = 8.4 Hz), 7.65 (m, 2H), 7.91(d, 1H, J = 8.1Hz), 8.24 (s, 1H),
8.32 (s, 1H), 8.75 (s, 2H), 9.44 (s, 1H), 10.75 (s, 1H).
IR (KBr)3195, 2928, 1658, 1606, 1549, 1480, 1393, 1283, 1257, 1194, 1100, 1021,807cm’’



The reaction mxture was flitered through celite and

the filterate was concentrated in vaccuo. The residue
wowm40899tur ated with water, to obtain a solid RET/IB20WAD0355

filtered dried to give th&7product as white solid

(300 ng). Step 3:

Ni - (pyrid-3-yl) - 4- met hox§XamMR&bani do- di benzo[ b, d] fur a

n_ - _R_ . _ Y 1. .

et s e DS ppehonamige

- carboxam de (100 ng, 0.30 mmol) (step 2) was treated

stepcls NIAHSFIRE- Dt s ik Efpene iy gy Fishoamise

wad-fin o xtyom Aititoe [t as (bl furdi &-ca®agylico iciiashidrider @800 abg, 1.92
roomtenperature for Ih, THE was evaporated and t he ]
mmol -dTom, stepa Ofg l},lptp\trp%atg,}}) ¥jap ircgaﬁtegézylth #mipepyridine (1.1 eq.) in THF

r t i 0, . - t .
(20 rtt?fg ugE? ail?%sreiélp@wbéf %&bﬁ}%p??bhﬁa?@ﬁ%%‘yf i Qo8 FpaRinft BEL h. The
suspdnsibnnmwah Gikgred- andetha rsolid -ob i dedzefb waitedraith 15- YaHEdx and dvater to

obusiB i) Btoof DB R RRR £ 300 Uty -grboramide o
whit2sdlf. (s, 3H), 4.07 (s, 3H), 7.31 (d, 1H J = 8.1 Hz),

. 7.43-7.47 (dd, 1H J= 8.2, 4.8 Hz), 7.68 Sd, 1H_ J=8.7
H NMR (300 Viglz, BMIPrds) 4 481 U(sHEH), 7A49mn, 2Had8.0Q (m, 283 8264(d, 1H, J =

: ) .22+ 5 8. ; =,3
7 S § 2R yed g8 Lw, s 1By gy
=2.7AH2), 107 (s,300)71 (s, 1 H) IR (KBr): (cnt') 3271, 2922,
1646, 1289, 1102, 803. Exanple 47
N- (3, 5-di chl oropyri d-4-yl) -4- et hoxy- 8- acet am do- di ben

ORA, f -1-¢ ] ' .
stepe? N3-S SR AT Frifo b BB turanct-carboxamide,
z oN| fgp i d-8+yan4-netidtyb® xaro-diber(zZ0[ Rd]burgm -drbkamidd €)(500 mg)
(Exanple 4) was suspended in dichlorongthane. To this. ..
(from gigpl| BAS FROUCE LSRR SangYgueked ( EWrmgi (1% 7av/inaqussys gyspension) in
i e 0 . .
mettfFO ST ORE PREBER CE nolaing hplile @2 1hPATIdP Btk for 4 b
The t&achonrmixturbiwid dliteredt theoughweddite endvtbel filtedste wasc comentrated in
and_t he ¢rude conpound. was purified through .siligca .
VaCC@%I“@&F%}aﬁ‘F /85 BEpRIS %{%W@%ﬁ%@tﬁl% I, Faioh Mgz fligred dried to
ive 1fd OB i VB S: 2.01 (s, 3H), 4.06 (s,
gweéﬂél), 7%%9%3%%036 7.6 )(d, 1H), 7.90 (m 2H), é.43
(d, I H, 8.75 (s, 2H), 10.07 (s, , 10.61 (s, | H)

| H)
Stepll3§ 5&,&%&?.%8%72% s - -g%gimg oS-Eibelllgtﬁg;d]}qug-’l-claSr%%kamide
N1-(pyrid-3-yl)-4-methoxy-8-amino-dibenzo[b,d}furan-1-carboxamide (100 mg,

0.30 mmol) (step 2) was treated with acetyl chloride (1.1 eq.) in THF (10 ml) containing
pyridine (1.1 eq ) at 0°C and allowed to warm to room temperature. The reaction was stirred
at room temperature for 1h. THF was evaporated and the residue was purified by silica gel
column chromatography using 25 % acetone-chloroform as eluent to obtain 6 mg of N1-
(pyrid-3-yl )-4-methoxy-8-acetamido-dibenzo[b,d]furan-1-carboxamide as white solid;

mp: >250°C



Mass: (MtH) = 460.1 Exanple 48
N- (3, 5-di chl oropyrid-4-yl)-4-met hoxy- 8- net hanesul f onam
W0 cdi+4adsdeenzo[ b, d] furan- 1- carboxani de- N- oxi deCEBR004/000355

synt hesi zed by using reacti7#n conditions simlar to

'H @OﬂdvIthBm@m at
7433}{’{@9 g W t E % ¥ d:%gfg{gkﬁﬁagpﬁ ﬁ) TR &*3 4= 8.1 Ho),
esHoRant cH%)t BER 1] bHd}1f=u$ A, tas CyMaiyi e 8.4 Hy), 7.90

B e S i s [ &= vt B9 diiokh 1= 2.4

Hz), §o9[(8t15d1]H)uﬂ%0|(s 188y BoXag tH) (Exanpl e 4). Yield = 0.04

0 O d6) S 2.93 3H),
IR“‘%‘(%S%%-”Z%E)M gl %321@”50314 lao 737 (o)
H, 7.91 (d, | H, 8.34 (s, | H, 8.77 (s, 2H), 9.7

(s, | H, 10.67 (s, | H WD 2004/ 089940

PCT/ | B2004/ 000355 79 | HEXanaple 47- 526, 3304, 2926,

N-(%gzigﬂeg #2}?5 f’r hl/gégﬁ%‘ "i’ﬁﬁ'ﬁi‘yéz % 9 éﬁ%{géléz%%gd]lﬁll P'Sn-l -chZboxamlde-
N-(pyrid-4-yl)-4-methoxy- ﬁ-@q@am do- di benzo [b,d] fu
N SRR it eyhoryet pestiroidy-dibauzoltadifdon di ben

crs s, s SR8, I SRS e

25- 28% aqueous anmoni

this rﬁvgtwma@lmrgrwgee nddeddo 407 @a] 03D mislond) b0 h&sefotGRIBYoic acid
ture. The reaction was

. room
(50 /"i QIH %écgao RN ETNES éF "édgﬂr& heiers pnq stirsecbatwaem temp. for 12 hours.
Dichloonegine & demd Vil urid@lsbé%l:‘@mvﬁgr | e%ﬁ(% & entlj%clﬁ{(}g J¥as purified through

washed with water and brine over

silica §6‘cﬁ°&fﬁm to ohtain &.Q66ne GcBnbf the ddoxidbe resi due was
1 r el. ¢col um chromat ogr aph usi ng
HNYR (36{% et %/P]%?Fj ie BeRioldsoftbe Ao ok 4133 411 y (74@7 (d, 1H),

7.90 2H
(ﬂ@ D NX@%EE agdr;?yo Zﬁ{)égzog[(% l(ﬂ)f llJOI‘ g%(ﬁ r boxani de as

IR (K&ﬁ, 3@%’ 81 1% 2926 28267162568[606H1W1(189}Q2M‘|21 10@“@@ e'xﬁ)l
s 4.07 (s, 3 7.30 (d, 2H,

Massil\’%%l)(—@ﬁ(?% J = 8(7 Hz;_D 7.78 (él 1H, J 8. 4 Hz)

7.82 (d 2H, J = 6.6 Hz), 7.88 (dd, 1H, J = 1.8 and

8.7 Hz), 8.40 (d, | H J = 1.8 Hz), 8.52 (d, 2H, J =

6.0 Hz), 10. 11(s | HExaiopled8 (s, | H. IR (KBr):
1633, 1599,

N-(ﬁ%@&hl%égnd @4- é‘? y?8814ﬁ4etha]ﬁ289l16lf0n]é?1161(910-d1benZO[b d]furan 1-

carboxamide-N-oxide

Was synthesized by using reaction conditions similar to those for the preparation of
Example 47 except for starting  with N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
methanesulfonamido-dibenzo[b,d]furan-1-carboxamide (0.2 gm, 4 mmoles) (Example 1)
instead of N-(3,5-dichloropyrid-4-yl)-4-methoxy—8-acetarnido-dibenzo[b,d]furan—1-
carboxamide (Example 4).

Yield = 0.04 gm (19%).
'H NMR (300 MHz, DMSO-dg) §: 2.93 (s, 3H), 4.082 (s, 3H), 7.373 (d, 1H),7.44 (d,
1H),7.77 (d, 1H), 7.91 (d, 1H), 8.34 (s, 1H), 8.77 (s, 2H), 9.7 (s, 1H), 10.67 (s, 1H)



1330, 1285, 1269, 1202, 1102, 827, 808 cm -1 Exanple
50

WOR{03/0899d0 chl or opyri d- 4-yl) - 4- met hoxy- 8- ( 2- et hPX/IE20@MXD0355
- et hyl am nocar bonyl am no) - 79

R (405388l 2sn i T84 ?685? 138041379 300 Lh ) LEH 9878 o

Mass: dgv;qlme:ag@[lb d] furan- car boxam de (Exanple 17)
nmg, 0.19 nmol), vvas di ssolved in DVSO (2.0 m)

and a solution of glycine ethyl ester hydrochl oride
(26 ny, 0.19 mmol ) and t ietr] amne(lOrﬂ) i n DVBO
(2.0 M) was added sl ow e above sol ution. The

r eNf(b'yﬂﬂ-cl-’fjrl}MUﬁnetll\bﬁsi-SSﬁdeEdﬂﬂo-cﬁbeﬁ%ﬂ) ﬂﬂﬁrﬁl—mvcaﬁwa@ﬂde
to roomten‘g\grature and diluted with ice wat

andt sabtign of &k %ﬁtthosommwa&rm@l;h%wcacatamﬁ%-dshﬁpmb d]furan-

- t

o B i U100 LSS STt

THF n@6 hmbowas ﬂnydﬂmlgomabéd)at’rﬁaspseluamgt 1@% M2®O4m@}39'91404 h at room
PCT/ | B2004/ 000355

rempRiapse. TR oA (P R0 g1y oeh SR aae the et s gpscnigpizd. The

res1due was dissolved in DCM, washed with water and brine, dried over anhydrous sodium
t hyl am nocar bonyl am no) - di benzo[ b, d fur an- 1- car boxani

sulfateearaiscwmeatsdal The, resigue Spsomrifigd\vRsilisa @erplummyaoomatpgraphy

using;3 ?glgl"(/g'%eghtfpbﬂs %D@d %g eQ%qt %@Obg‘?’%gi@f’g '(%él é’é{r}() Wid-4-yl)—4-

methd®y-9-adetamlido- Ehb@ﬁ)zofb gffufam 1 é’drboxa&ud&as(ﬂhltéhbhd»]mp 2@7-268°C

1 8.79 (s, 2H), 8.98 (s, 1H), 10.80 | R
HNM%%%@OOQ%Q, DYiQ-ds)p 658, 0413651, 469ds, 3tb4 301@7 , Jr284 Hz), 7.68
(, 1%@;& 182577 @1 R4 1 2 &P%ﬁ 7296 18957, §é“tdd 1H,7=138
and 8\ H%L%wb @hh@Er peyrs Hz)48)5h)(d42}[ﬂ$t=h@>0}ﬂz3 (R hgdn HX Y0288, 1H).

o- et hyl am nocar bonyl am no{ di be b, d;
IR (KBm: 4]3,(3,54(13@936“2@@1 2844, 1696, 1669,,1 33, 1599, 1579, 1509, 1473, 1385,

13302\?3%% ?255 q%?rl%yrg%d/aéogll }n14 met hoxy- 8- ( 2- et hoxy- 2- oxo

am’nd car bon
di benzo[b d] f uran- 1 car boxam de (Exanple 50) (150 ng,
0.28 nmmol ) was hydrol ysed using potassium hydroxide
(2 eq.) in 3 mM water and 3 nl nethanol for 30 mn. at
room tenperature. The JoxanaplgbSBcipitated was filtered

N-@ﬁ?‘%iéﬁ@g‘ﬁ%ﬂ(@d'% RRh LBy Rt Bl Gtardnytamino)-
DMSO- d6) - 6: 80d166nzo¥b‘l}i]fuﬂalﬂ-3 dasbox3ihide6. 28 (t, | H),
7.33 (d, 1H, J— 7.64 (d, 1

7.8943 énélclzlpgopygd:ﬂgylé-& m%_thm(y -§- phelg)xycq.qbyxar@ldqghl(eélzo[acb]t,'uran-1-
carbo%(a%nde (Example 17) (100 mg, 0.19 mmol), was dissolved in DMSO (2.0 ml) and a
solution of glycine ethyl ester hydrochloride (26 mg, 0.19 mmol) and triethylamine (1.0 ml)
in DMSO (2.0 ml) was added slowly to the above solution. The reaction mixture was stirred
at 50°C for 5 h, cooled to room temperature and diluted with ice water (25 ml) and acidified
with 5 % hydrochloric acid. The solid that separated as a result was filtered , dried and

purified by silica gel column chromatography using 5 % methanol in chloroform as eluent to



(s, IH, 10.80 (s, 1H, 12.5 (brs, 1H. IR (KBr) 3322,
3138, 2936, 1740, 1657, 1638, 1567, 1522, 1394, 1293,

wd 28/049%@8, 1098, 1024, 910 886, 806, 721 cnPE1/IB2004/000355
Exanpl e 52

obtdk (3, 8pdi Cgf;gor f“ dﬁ[(%,kzﬁ @&@gﬂ@qx B 4 Qi X QR 2eBERy-2-0x0-

-ethylamn enzo boxam
etthﬁ,oSarﬁonjlhmmD—yﬂrbedzd{byﬂ]ﬂn@- Frearboxamide asivhite solid; mp: >250°C

di benzo[ b, d] furan-1|-carboxam de (500 ng, 1.24 nmol)

was suspended in ethanol and a 50 % sol ution of ethyl

'H ghvexsdeehed, DmvEoLd, g@ (B84, 3m), 3%7@&215%28‘@%1@%??1{), 6.33 (t,

to the suspensi on. ereacilon m X
1H)§36 dgeﬁé,téa 8t Ha 768 (di hEps e<uh Eiz),6F 97 S4ot, 28 &9 (d, 1H, T =

0 [ h-48 h. The reaction
21 gﬁg ’quseﬁid 8% ’t%ﬂ?%?&sr 1{4% was concentrated in
IR (‘1@)13339Tbe48 A959,Uky 68 SORESAD| FS FD1 S8 HF9L, RIbE, 911))9 1159, 1100,
| SA/ EP WD 2004/ 089940 PCT/1B2004/ 000355 81 purified

10253/919’ fg%‘émgel (100-200) col um chromat ogr aphy using
0.5 % nethanol in dichloronmethane to obtain the
conmpound as a pale yellow solid (180 ng). np: >270C 'H
NVR (300 MHz, DVMSO d6) 8Exanfde$§t, 3H), 3.85 (d, 2H),

5 6..00 (b.n o1 88(dd. 1H. J=
éﬁoa}'ﬁh{?r r%—-f_-}g%ﬁtae}tgﬁ{-kaz-hgm}d%%ox gyla,mgg)c?monylammo)-
g R e g St 10,5

5%1(3 51<§ rgorxgg 4- %éenetﬁ@w ZEthox 0% opstayigpanos earbonylamino)-
dlbé}h6|[iy @ﬁﬁwmc‘a{ﬁm{ﬁﬁ& x&h})re%()nﬂtlb@mg 62@%1?%9%@&(&&%& using

hyl am no) di benzo[ b, d] f uran car boxam de

potasgiugh hydropidei (2 £93| ip- mbtwmsecyalsi (32nét methanol- fro3@trhipl at room
temﬁé? gﬁ?% 1%b§312d0 Bﬁeg@it]ated ?s &gere \?Qs)ﬁ% |18, CRAATB! & obtain the

yse usi ng-
profit aswhuersolfw«somxg)dm CR56W) in 3 mM wat er and 3 n
met hanol for 12 roomtenperature. The so

'H %KQ%M@WS‘P%&@ AP ( eﬂo&d(% AFR: 6B é‘i’ 1Hé, 733 (d, 1H,J=

T RS SRS g e 5

G, 1(&), 1@8@(s,eHa,812(5jaqrs11|H) J= 9.0 and 2.1 Hz). 7.26 (d,
R (Bp igz,,%é?a,g@}g,, 17'ffﬁr)7§ 6572 P638T ¢ 5227,'1§§>4,(1‘§93,1ﬁ18:]11: 98, 1098,

1024, 910, 886, 806, 721 cm’!

Example 52
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(2-ethoxy-2-oxo-ethylamino)-
dibenzo[b,d]furan-1-carboxamide
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-amino dibenzo[b,d]furan-1-carboxamide
(500 mg, 1.24 mmol) was suspended in ethanol and a 50 % solution of ethyl glyoxalate in
toluene (384 mg, 3.72 mmol) was added to the suspension. The reaction mixture was
hydrogenated at 40 psi in presence of pre-activated raney nickel (50 %w/w) for 24 h-48 h.

The reaction was filtered and the filterate was concentrated in vacuo. The residue was

|RECTIFIED SHEET (RULE 91) ISA/EP|



10.77 (s, 1H) IR (KBr) 3416, 3177, 2936, 1726, 1662,
1609, 1487, 1398, 1285, 1196, 1095, 802 cm 1. Exanple

W®2004/089940 PCT/IB2004/000355
N-(3 5-di chl oropyri d- 4- yI)81 nmet hoxy- 9- met hyl - 6- acet am
-9H- 4 carbazol ecar boxa

purifigd By i B Sy 200, A5, £BrARAREIIEY. singy O:% A sghanel in

B R T b b e

rTg, O 00036 nol) and stirred at roomtenperature for

s NG, IS S BN 58 LSRR IR 5P oo

1H), B%%g&d o, =4, ‘?'raﬁd‘é@ﬁH@t hrieqd, oy + s HZjA. 4/3a$ 55 (m, 2H), 7.81 (d,
ofatéd and the solid was washed with water to get
1H, &+ 8deH=508.78 (30 h1 Qs (s, €d) unm chr omat ogr aphed usi ng 10

TS Sl oL AL LR Dol Sl e
boxani de(20 ng), rrp>250C WO 2004/ 089940
PCT/ 1 B2004/ 000355 82 IR (KBr) 3292, 3171, 2935,

2838 1658, 1575, 1547, ﬁmefé97 1283, 1260, 1234,

9\?(3 S%P%)(lgmpé’ll_‘bd ﬁzﬁb@n@%‘g- ey 159}:-2-&&&?4:%@2)-

7.51 (d, 1 dﬁbeﬂzd{b,ﬂ]fﬁriﬂz)l cafbé@niide 1 H, J = 8.1

N-(383; 3lghlgrogyggsi14z)jl) 48“‘?‘@0’(% 8-(%1Q$hox§—28@(o(€t|ﬁgrlfam'1_pc3)-dl 11%128 1d]furan-l-
carb@(rg&%@dcmr?ﬂ% 0§§n 0. 204 mmol) was hydrolysed using potassium

ropyrld 9- net hyl - 6- net han
hydresidé thapypim ol 9iated and émialzftih@@hfd@d%ém hem tempefature The solid

MESEES E DO e

mg). peRged in THE (5 m) and added with pyridine (28
1 , 0.00036 nol) and stirred at roomtenperature f
H NMR (3 00Misz, DMEOsdd) Gt B (012 ASE (svlD), ad8dddutiin/ = a?O and 2.1

| ut f
b, SR ] R PR IR a2 79 8 BP9 21,
1073& rﬁ,@d for 1 hr THF was evaporat ed and the solid was

3h th water to get crude solid was C nm
IR (KBr)@Ha60b7apRRb, 1226 d 66D 10Ne8anA98; h285c|w%fr dPa n‘%ﬂg&m'

gi ve

N- 3, 5-di chl oropyri d-4-yl)-I - nethoxy-9-nmet hyl - 6- met hane
sul phon- ani do- 9H 4- car b§§ n@a{ oxam de( 20

), rﬁ’-tsz,g-(()lqthloropyrid-4-yl)-1-methoxy-9-methyl—6-acetamido-9H—4-

carbazolecarboxamide
N-(3,5-dichloropyrid-4-yl)-1 -methoxy-9—methyl-6-amino-9H—4-carbazolecarboxamide (75
mg, 0.00018 mol) was suspended in THF (5 ml) and added with pyridine (28 mg, 0.00036
mol) and stirred at room temperature for 10 minutes. The solution obtained, was added with
a solution of acetyl chloride in dry THF (5 ml).The reaction mixture was stirred for 1
hr.THF was evaporated and the solid was washed with water to get crude solid which was
column chromatographed using 10 % methanol in chloroform to give N-3,5-dichloropyrid-
4-y1)-1-methoxy-9-methyl-6-acetamido-9H-4-carbazolecarboxamide(ZO mg),mp>250°C.



IR (KBr): 3268, 3138, 2962, 2935, 1655, 1573, 1547,

1483, 1400, 1311, 1257, 1235, 1144, 938, 804 cm. 'H
WORMR4OIO® MHz, DVSO): b 2.50 (s, 3H), 4.05 (s, PGFHB2004/000355

4.17 (s, 3H), 7.18 (d, 1H 83= 8.4 Hz), 7.40 (dd, 1H,

IR (RBy): 312%’42597182§$_%38 g I s A H3?7 1385 Stpepelasp, 1106,
808 ¢!, Exanpl e 56
N- (3, 5-di chl oropyri d- 4-yl ) - 1- met hoxy- 9- et hyl - 6- et hane

"H NR 3afrelil z0 BMSO Y -5 2@ (5a3id), dddr (503t dé (s, 3H) 7.15(d, 1H,J=8.4

Ho), G118 T8l e, Bl e/ 33 i) 63 BB o190 AEb2 o)

831%&81@?0@23'1&1&)%%8 (s52Hb)983ml adged.on Shimyri di ne (28
00036 nol ) and stirred at roomtenperature for
10 m nut es. The solution obtained, was added with a
sol uti on of ethane sul phonyl chl ori de (34 ny,
0.00027nol ) in dry THF (BxampleSFhe reaction m xture

Netd schletomist ol brsethotet-ratBboh A SRS P B T -4~

water to get crude sgl/hdzoWdazBovatideo! um
chr omat ogr aphed using 10 % nethanol in chloroformto
N-(3¢fi- daehloropyrld 4-yl)-1-methoxy-9-methyl-6- ammo -9H-4-carbazolecarboxamide (75

. R T 8ot 0 AR IR B 0E oo

mol)'ﬁﬁﬁ%ﬁﬁ@d al BoBmperatidé Gor ﬁ)hﬁﬁmte%Q?ﬁe solﬁt"{(il oHt&ﬁéd vﬁdk&ﬂded with
1325, 1256, 1144, 1108, 949

73
a sojyHgn o@mglanegsuip}@myk ghlogqig (38 rgg, QQOO227|_6nol)4mO@ry(’§HF (5 ml).The

react%’}? mjxiu%_ zgs stg?’ ?) ffr ml)i!rGTI;lﬁ:d\g s%é_\bbagt]r(a agﬁ)"{ﬁ: goﬁg‘&%a (Whed with

wateil‘tb gl:t erudé. E;(&lldzivhlo& was cslun-hrofhatti@rdphed ushig) 10 Q. méthanol in
a

chloxrqqum 55%. &hicor p§/§1d&1hltlr9p>)r1d141¥9th55€§}’°§y??é’ﬂlﬁ9!yl 6-p¢!Begulphon-
e N (3,
aml@%chﬁag%érefﬁsgﬁ&% ?E?ﬁréf oxy -9 rret hyl - 6- anmi no- 9H 4-

IR (KBr)ba268, 8¢as,9eanteBs, 1855, g/3 OlSG(ZD]l@&;rﬂ)H()O dd 1, 1257, 1235, 1144,
suspended in THE (5 m) and added with pyridine (28
938,844 ™0 00036 nol ) and stirred at room tenperature for

'Hhé\g}zg?éb*f\/ﬁ% ﬂg onyﬁbgﬂlzgﬁt@bﬁfsgz,mwésgg@ gkualHyJ 8.4

Ion of prop
Hz), WHE (dg, 181)J F19e0 arideat H2),7. M-Xt64r(m QHS, 81‘31)r(d,ebeJo=|= 234 M), 8.79 (s,
was eva orated and the solid was washed wi th

2H)941(s 1H), 10.71 (s, 1H).

Example 56
N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-methyl-6-ethanesulphonamido-9H-4-
carbazolecarboxamide

N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-methyl-6-amino-9H-4-carbazolecarboxamide

(75 mg, 0.00018 mol) was suspended in THF (5 ml) and added with pyridine (28 mg,
0.00036 mol) and stirred at room temperature for 10 minutes. The solution obtained, was
added with a solution of ethane sulphonyl chloride (34 mg, 0.00027mol) in dry THF (5

ml).The reaction mixture was stirred for 1 hr . THF was evaporated and the solid was washed



water to get crude solid which was col um
chr omat ogr aphed using 10 % nethanol in chloroformto

W@ 2002/089940 _ PCT/IB2004/000355
N-3, 5-di chl oropyri d-4-yl) - 83 net hoxy 9- net hyl - 6- propi on

am do- 9H- 4- b I
it e 2 SR PO Sl 0 TR 2500 4L fpghanc

chlorg)%% ﬁ\/&ésg’ B}vé,éqgchlg'l%ﬁ%%d kgﬁﬁl-méﬂ&@& 8- ethartd iRonamido-

215 (q, 2H), 4 04
9H-4(<31,rba&b$epar&oﬂa¢m@s,(2(81hdg) n?p>_250°Qd 1H J=28.4

IR (85303 T4 po3s, 1670 1 Tanag  Pipst fasel 1k datm. 994% %?cm
'H N@(}% ﬁf@MH% BRISO): 52H4 (tBBR205 (g, H)) 4.05Qs,881)( 8.17 1BH), 7.16
(@ 18 (3 &4 Hizy; L4 (dgy YHLGL % 939 and 2. iHE), T8ohe? faxdHs -2 thAl. J =

2.4}2%1 9@@%”5‘%5’&%(3@? %g[ﬁm uggn- 1- car boxani de di sodi um

N- (3, 5-di chl oropyrid-4-yl)-4-difl uoronethoxy- 8-

met hanesul f onam do- di bengp{hprisfrur an-1 - car boxan de
(Exanpl e 30) using ethanoli c sodi um et hoxi de WO
200X#(0598ieblopefyridaad)y1-ouethexy-9-guethy)- Nmmlelseemm'ik9H-4-

DVEO-d6) 6 2.53 (s, 0
He), 7.14 (d, 1I(—| sithagd ﬁ&*‘?bg%@% | fg [

N- (3g¥ﬁlchlz)r@pzfr1@t4 y%H,-méfhoZﬁ 9hhéthy176-85111(0d9H44 d:é,rba]z;ol@anbokmll,de

(75 mg29,0092% ml&z)vaﬁswséem@ 1111T§17F ﬁasl 195'3 adsisé V%Kfa ng'ﬂﬁ‘m“i (28 mg,

0. OOE@? ea rred at room temperature for 10 minutes. The solution obtalned was
%Poé) oropyr Pg- 4t pFS f hoxy 6- acet am do- di be

addedowhh di E&lu@@heﬂ@opﬁom&rdbﬂmam o(é4 18¢,e9.00027) in dry THF (5 ml) The

3-nit 4-(2-meth h
B L) e
watel; t8‘2‘§e§6 )soﬁcﬂl o er?XFQ ofuhth Bhlomal a;%é‘de&jsnﬂg $O|%t methanol in

(5 gm 003 gblnDl\/BO (10
chloE’dfbrm Ao §l®b uIt~I+305‘rdmhlo49ﬁ}4nde4= -yl)3-miethosy-Qometbphenarnionamido-9H-4-
7.88 gm 0,04 rml DVBO (10 M) was added to
carbprpiecaRAxamade 6’&? él%é}l%‘r he reaction nm xture was

IR (f(ﬁr)’ r39§23§13§0299é%czy.’§\8161%56n16450m1 f1897,4 303, D88, 1260, 1232, 1106,
action mxiure was cool Ed to roomtenperature and

1087 rmz«:ﬂn‘t ents were poured into water (150 m) and

'HNUR 00 M, DNSOY! 8115, 3802, PR 215 4 O SHP W s, 3H), 7.15
(d, 1H, J=8.4 Hz), 7.52 (d, 1H, J= 8.7 Hz), 7.62 (d, 1H, /= 8.1 Hz), 7.88 (dd, 1H,J=9.0
and 2.4 Hz), 8.33 (d, 1H, J =2.1 Hz), 8.77 (s, 2H), 9.82 (s, 1H ), 10.66 (s, 1H).

Example 58
N-(3,5-dichloropyrid-4-yl)-4-diﬂuoromethoxy-8-methanesulfonamido-
dibenzo[b,d]furan-1-carboxamide disodium salt
Was synthesized from N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-
methanesulfonamido-dibenzo[b,d]furan-1-carboxamide (Example 30) using ethanolic

sodium ethoxide



appeared was then filtered and washed with saturated

sodi um bi carbonate solution followed by water and
waledoedsagmer vaccum The compound was obt ai ned BST/mE20&/000355

yellow solid (8.1 gn) np:8436-138C. IR (KBr): 3374,

3095, 3054, 2920, 1958 1831 38,

' NMR 2300 NG IVBO b2 5B 85 SFD 08k 106 R Mot R, 7-14 (&
1H, %@&1@?7%9@, %}?,JQ'E%HH%@?(? 8 1ﬁFD' ﬁ}&% 6@5 (cl ﬁl{ JJ=84Hz)
8.18 &, 2H)A.J2 (7 165/ E8.4 Bl),, 8. 05 .(d ) HoJ % Hz)

® (i ashdnsd ez Bo§ndna Par Hgberets SBp it By

3-nitro-4-(2-nmethoxy thiophenoxy)-acetophenone (8 gm
0.02631 nol) in nethanol, raney nickel (50% was
added. Then 4-5 kg/cn2 hydrogen pressure was applied
for 7 hrs at roomtenper dhfte 5 sbhe reaction mxture
was filtered through cilrtes to renove raney nicke
(3, Sailéhlmﬂq)y@mm-grh)t-r-ateewbxymacdtamudo-dﬂteazdbcd](lﬁonme)ne -4-
was used in the next ste 904/089940
PCT/ | B2004/ 000355 85 IR %958, 2922, 2852,
1682, 1557, 1465, 1420, 1261 1092 1021, 803, 757
StepCiT3- tothﬁm Q%Mi?phe aceﬁ ehbnd s, 3H), 3.85 (s,
Py 5. 55 (s, p?—78 Hz), 6.84 (t,
1HJ72)703d1HJ-8 9 (m 2
To aBtiped gespensipn ngotg;smng ﬂgqx(lde e 4_r§'_gr§1 & 9{1%8& rgols in dry'_P)MSO (10 ml)
W t 0 I) in DMSO (10 ml). A
was 33050 § 8038 3 2nbby iy RIEReHoELS PROBLBRT moh iy DS, (10 mD
solufferDdB341udd B-Mas adéeplnead (1.88 gii, 1.04286 (16al) b PMIB(10 ml) was

reaction m xture was cool ed bel ow . 5c. To thjs re
addeg tex [heeabovgowsg@ﬁsmq and éhe( geagtgorb mlx‘@qu)me;s md) t\/\Z@ |88Jb under

mtrog,?r? 85 3! é1 dvl{t 0 b RN VOésn&otl&mbefo%W Ee?n;e?ﬁh&%r@c\the contents

I on, reaction was stirred m nut es
werebpmw Bifo whke (1 Sodiland stirned fobby amwsa Thy pgm yelow3wigired solid

was added to.i S rre for an
appqﬁqqlzw%thgrg tiltgred aggwﬁﬁg%mtl}g\ﬁ Sé)il&in? E %gg?tﬁtsolutlon followed

d(s.1
o B B T R st

mp:{1380Q08%@.) at 35-40C. The reaction mxture was stirred

i B 0 B 2l s FERL 3650 1901 50087140, A8, oo
853q9qp@ypq -Filtrate was then extracted by ethyl acetate

(3 % 150 m). Organic volume was washed with wa
'H NMR (306 4y, DVISOY: &RA91(HEH)cHAL tnBHMGE (thdE 7585 HZ) 7.11(t,

1H, J=7.8 Hz), 7.26 (d, 1H, J=8.4 Hz), 7.65 (m, 2H), 8.05 (d, 1H, J=8.7 Hz), 8.68 (s,
1H).

Step 2: 3-amino-4-(2-methoxy thiophenoxy)-acetophenone

To the solution of 3-nitro-4-(2-methoxy thiophenoxy)-acetophenone (8 gm, 0.02631 mol) in
methanol, raney nickel (50%) was added. Then 4-5 kg/cm’hydrogen pressure was applied
for 7 hrs at room temperature. The reaction mixture was filtered through cilites to remove

raney nickel. Filtrate was concentrated. Thick oil obtained (5.12) was used in the next step.



vacuum Brown colored solid (3.6 gm was obtained. np
-136-138C . IR (KBr): 3432, 2943, 2841, 1673, 1572,

wa4@8/0894®9, 1362, 1269, 1051, 888, 822, 782 crdT/IBIoNXR03S5
(300 MHz, DMSO): b 2.73 (s853H), 4.02 (s, 3H), 7 19

IR <1§%r3 e agfﬂsz%?z 1&%@5@% &y 1 a0 8 B 05 oo
"H IR EPERRADMSOR 812,55 (<), Ds 6L 3MY 555 (5 2 H) 665 (, 1H. /=78

Hz), §Lw|c(enld{3dl=17r2) TTQI dyridd, J(=88.4rHL) ), 70l Ingma, chH)th!Qc(ﬂylH,ah%hG) 8.37(
hydrochloride (1.78 gm 0.02573 nol), sodium

SlHﬁydrom de (1.029 gm 0.02573 nol) and water was added.
Whol e reaction m xture was then refluxed for 6-7 hrs.
Met hanol was then distilled out under vacuum Then

Step\ﬁatlenethasy-&ekbewl dikenzpld, 4] theicphane mass. The white

3- amcl;rgogg r(f me IglxI ﬁ‘ih cgy%eﬁchﬁéj-g@% %38%7 l I ergf(ﬂég m&%??g dissolved in
1:1 BOHQ50 ﬁﬁﬁeTheZ&hSlnoerﬂﬁ)&urel@Z@codlé@fb,elolzﬂmb "11043'85 réaddén mixture,

1256, 1054, 1026, 936, 887, 776, 759, 705 cm . WO
sodigmpquiriss$ba8 eTP-PRESOMOBOY3S 3ddesh stoprygwrith swentaingng temperature

belowe)l_&gté% %idgt?on( Sreac%]'c_)')l qvfs\]gz)[u{‘]e%lsfééh’_%o zmété %gl’owll 5‘:'(_?. gh:en sodium
ﬂuor8b(7raldz()3 97821630, om482m1)>1)’veas5a'ﬁd'¢d; o itl-éjn,d sijjxeaafoi motn&ﬂ)w minutes at
i S5t AT oSt S gistan 46, sprpel b oL Ehlennene
ox1de-:|a_ g?QI L, R y36RNn8I)! itl€. (13 s@l‘flfuﬁma01cp(l%%87rﬁl)rﬁ?l3)5 W@ The reaction

ded “at’ 25C and the solution was stirred f
mixtuierwdsestirreReac 1 5-80 nunstes. Kthyl atetapredas mddedéoml@ct @acthnemmture and
col ored solid appeared t.hen flltered d he
Filtr e TF GPOrEATIE LR P (g Qi i i By oEief B s ACSate (3 x 150
ml). Ot 200 hme W AdRPhshéd Qﬁ'ﬁﬁ&%é’rafﬁﬂkywétﬁbﬁgnﬁ@%d BERYéncentrated under
acetate in chloroformyield 1.5 gm MP- deconposes at

vacum)Btorceolrediglid (3.6 waggla@me@ass 1568, 1471, 1428,
m gﬁgs 096, 1025, 805, 775 cmi. 'H NVR (300 Mz,
p 8 2.10 (s, 3H), 3.46 (s, 3H), 7.12 (d, 1 H, J=

IR (EBI? 3123)2; 2943%9841,,1673, 1+572J1¢8871z829t|1362 1263 1061, 888!-8221 782 cm’
Y, 7.76 (d, 1 H J =7.8 H ), 7.94

'"HNMRB (m MHZzgD3ESQ) 5 21F) (s1BHR #(025(s.134) 7.181(dpl é J= 7 8 HZ) 7.56 (t,

15, JrHaaeh 5o @ e A& 15 h A R4 11

Step-4: Oxime preparation

1-methoxy-6-acetyl dibenzo[b,d]thiophene (3.5 gm, 0.01286 mol) was suspended in
methanol (30 ml) to which hydroxyl amine hydrochloride (1.78 gm, 0.02573 mol), sodium
hydroxide (1.029 gm, 0.02573 mol) and water was added. Whole reaction mixture wés then
refluxed for 6-7 hrs. Methanol was then distilled out under vacuum. Then water was added
to the reaction mass. The white colored solid appeared was then filtered and dried under
vacuum (2.7 gm).mp 168-170°C.
IR (KBr): 3217, 3060, 2966, 2919, 2833, 1570, 1485, 1470, 1428, 1328, 1256, 1054, 1026,
936, 887, 776, 759, 705 cm’.



1- met hoxy- 6- acet am do di benzo[ b, d] t hi ophene (1.5 gm

0. 0055 nol) was suspended in dichloronethane (25 m)
wap@408m4e0l uti on was cooled to -10C. To this BOI/B2001M00355

was added tin (IV) chloride (7.3 gm 0.0275 nol) all

H NMR 340 M BMSONE SR0KS.G50uEdh D &1 @R} ST E BB, 7.51 .
h
1H, f(rgﬁ.t%y%[z)a?'%_% {g,cﬁ{,rﬁgsgrﬁz 2R, LX 8isA (g1 ;}p @I.Qg?s{, if)e

reac ion nM’xt ure was
attaln roomtenperature under stirring for 30 mn.
|d water (20 ni s added to the reaction mxture

Stepaina @R@Pé&ﬁe@f%'?#o 128 if @25 M x 3). The
Oxin®¥ gza‘f‘ gﬁlu lo209H2 WaSY) ‘o@§ fa?s‘éol%d th aMatEF, 2héh thidBA chMEide (3.54 gm,

s sodi um sul phate. The organic | ayer was
0. OZ%HnmeBMaataédedJ A’ C and dhrusolutiongyasestiried fer 3 mipHesd Repction mass

v S BB, R TR T 300 (LI g v

watel 2Tk 501@4‘3215 é@rZﬁedlBﬁ&hca geﬂ-@ll)@d(ﬁ)?%plu‘r’lﬁﬁchﬁﬁﬁtog&ﬁﬁlyamﬂng 20%
"H NWVR (300 MHz, DNB€O§) 2.10 (s, )-% %‘g ,
cthylzacgite i, chiorpforn-yigd 1 &E)MP Hegompgsgs aq |{0-574°G o

IR (@833% 3%165'% 1%3% HZ7)1 slfzéd; (1)09’16310%- S%Sﬂ)#izam

'H 1@\@1@43@8&&4@ DMIO): wm@/(@oeﬁ,as% &7 38 é7p12 (d, 1 H, J= 7.8 Hz), 7.49 (t,
1-net hox%q 6- ace

1H, drﬂe&ﬂé v, %llgpﬁe'n%4ﬂz<‘)a786>@’l W Lz 78 He )dl- 2 Fod = 2 Ho),

et acet am do
8'563; %ﬂ [%?g,] Hﬁ'ophene%-carbal dehyde (800 ng, 0.00266

nol) in THF(15 rr1) and Water(zml) was added sul fam c
acid (387 Je stirri

StepdllomeOhps o pesdiBists AimPEA T {"QPP%%“ ﬁaﬁ%a%}f ﬁ%mlA)
-métﬂo g@%@éta&?do% 5, aRAdERemRr APs Vggﬁeo bos3 I?1@01?bb@ééesuspended in

I on m xture over aperlodo
dxchhirdmmmet @59hl)randtthd$mlltﬁ®r Wasjdwq1¢<btva+10‘3© Tﬁ thls Witl@@n was added

I UNTEY TN BT —

follo@feﬁo&pgﬁ?swﬁgoa‘ﬁﬁlt%ﬁf’g a E"olﬁ{f&i bf d?o%&om%ﬁ&? medidA&ther (0.948 gm,
2611, 16 87, 1561, 1537, 1459, 1264, 1013,

0.008 2dqly 82¢mhlor®u@pa® (SN et - K6y The tractiorepuFtate Wis allowed to attain

roony; Itm%ttl{? %ﬁcﬁ %gwgﬁ[‘ér 30 1rr1b((3)9(1)c/1| Viv%tera %20 dm{ ‘6%); added to the reaction
mix®rOHIME S8l Ivithdsh]Shosfetane 23 ml 8k Thkbrganic Bilydr Wwiewashed with

sol ution was cooled to -20C. |sobutyl chloroformate

water 29 drigd o@em@@umcyulgﬁglpgpqes’gbq gr@ﬂnc daysr FYAS cgmeﬁgated under
Vacugxm to gnyé th% c%)de p%o&ﬁ%lt i)ro\0(§?'1sst1"3fg§I ?611(13(800 mg),mp -247-250°C.

IR (KBr): 3347, 2923, 2851, 1678, 1664, 1578, 1557, 1530, 1459, 1278, 1248, 1222,1067,
1014, 822, 753, 693, 599 cm’".

'"H NMR (300 MHz, DMSO): & 2.10 (s, 3H), 4.12 (s, 3H), 7.36 (d, 1 H, J = 8.10 Hz), 7.94
(d, 1H, J = 9.0 Hz), 8.03 (d, 1H,J=8.7Hz), 8.13 (d, 1H, J= 8.4 Hz), 9.75 (s, 1H), 10.23 (
s,1H ), 10.49 (s, 1H).



20c and stirred for 10-12 hrs. Reaction nmass was
dunped in water (100 m ). The solid appeared was

wo doresmao and dried under vacuum (270ng ). np -BCHIERBOM0035S
IR (KBr): 3283, 2960, 1779871743, 1658, 1561, 1527,

Stepifig meAY st e peniafnibpfiths + prbeiga ¢,

J =60 giselutior of $-njethoxi-h- acetamglo(dﬂpen'zb{)b,djmxﬁe(mm caﬂballdleh.j'de (800

me, §odAs ol Ky apafbrcniy g fdecipflamicesd (I he, 0.004

mmol) wﬁleﬁhrﬂn%I at 10°C. A solutlon of 80% sodium chlorite (360 mg, 0.004 mmol) in
35d|cloroﬁ£yr|d4 ) - 1- met hoxy- 6- acet am do- di be

watep Q[ Omby) as agsied tiop wisedq }t?o%baﬁ? FECQ! RIS VPR £Beriod of 5 min
and »%H zﬂfo'v\%ﬁ t8 éu@&flﬁodc 'f&iead(iﬁl%g %{1 WQ%S%%\@%QMCF to obtain a

4-am no | oro pyr|

preclpnatalvﬂm(mﬁltcrbd and dfisdantien nadwdrﬂ 3ﬁ§)rr(g5)2 ng, 0.0013 rml)

MPYRS added gt - CC Reaction was nai ntai ned for 30
TP RERRAG T 0n~mass was dunped in water (100 ni).

IR (KBH: 3349, 813N 3628, 1 1578¢ 1587 1561, W537) 1468011464, g, 821,782cm™

filtered. The residue was washed with saturated
sodi um bi car bonate solution followed by water. The

Stepsﬁgh‘j‘ﬁemﬁhgﬁﬂf;@ E;&grmé%%&l lica gel (100-200) col um

chr omat ogr si'ng Yo acet one in chloroform

1-methixgt@ade2amiglp dibenzdfrditinoptenc-dhmavteox¥ 6 @cildEEUDRhED.000949 mol)

I T AT -

190 hoolﬁ@ﬁ obPahd. diik 1268 (3@1 -
( 11% m %DI\/IS 6) é]ﬁ’%p)é e %'lsalﬂ%?_bamﬁ% 0 93rﬂbl) wasd added at
20° c-,anges 1(r@d fggr |l|0-1} =hrg. Reagiion mas;w:{sddumgqq 1n3wa@r 11 )'nl) The solid

8.19
appe(ere’g %vlalgl)qiltggég ﬁsdri%glz?ﬁgr \)&g%?g(lgrgg :}lﬁ'lp 3758 360¢2) .
IR (KBY)33283i2860,017GPy t 143, 4638, )1581,d1 5271459 8 TR N29B- X6t 4197, 1178,
= dj b f -1 - b id di It Wa
1066%%(?‘%8@?,2 ?% yran car boxam de sodi um sa S
'H NMR%.?,@ M) 'DMS ¥r8 0’.9§}d|éﬁ %@szloz @8T(c}h Wyn&aa(’ﬁ?tsm 7.27 (4,

di benzo[ b, d] f uran- I-'car boxani di npl'e 34)
1H, é’f&wb)n@lﬁlddsbﬂuﬁﬁii&m de 1H1/G& %@[Z)) 811r5 (‘dHEHetﬂﬂ’a&éle) 8.81 (s,
oo MHz, DVBO-d6) 6 2.02 (s, 3H), 7.30 (d, 1H,
1), J02H ,7.42 (t, 1H, J= 73 M), 7.60 (d, 1H J =
9.0 Hz), 8 02-8.07 (m 2H), 8.19 (s, 2H), 8.98 (d, 1H,
Stepd: N-83,4-diéhleropyrid-4-yl)-1-methoxy-6-acetamido-dibenzo[b,d]thiophene -4-

carboxamide

To the stirred solution of anhydride (270 mg, 0.000655 mol) and 4-amino 3,5-dichloro
pyridine (118 mg, 0.00072 mol) in DMF (10 ml), 60% sodium hydride (52 mg, 0.0013 mol)
was added at -20°C. Reaction was maintained for 30 minutes. Reaction mass was dumped in
water (100 ml). The solid appeared was acidified with 10% HCI and filtered. The residue
was washed with saturated sodium bicarbonate solution followed by water. The solid was
purified by silica gel (100-200) column chromatography using 20% acetone in chloroform.
(Yield 12 mg) mp- decomposes above 275°C

'RECTIFIED SHEET (RULE 91) ISA/EP



10. 25 (s, 1H). Exanple 61

N- (3, 5-dichl oropyrid-4-yl)-4-difluoronethoxy-8-fur-2-y
wo ecanognoaon do- di benzo[ b, d] furan-1I - car boxam dePcDIB200W/000355

salt Was synthesized from 88

IR (KBS SL T BEr B2 H78e R BB A e o
'H N%ééb%angr bﬁ@@i Cz(g%g S’Nfgé 44 X?ﬂ)e 7(215 (@ o%, Y 81411 Hz)) 7.77 @,

1H, J=32 {1, 7_’Bl9l(d,J1H:.B=87I-H2))799B(Y I(Hj,l-l&ﬂ Hz);s 1%&61141,)% 37(s,1H ).
7.44 (t, 1H, J =72 Hz), 7.68 (d, 1H J= 8.7 Hz), 7.88
-7.92 (m 2H,) , 7.82 (d, 1H, J =8.7 Hz),), 8.18 (s,
2H, ). 9.20 (d, IH J= 2.¢xdigple 600- 33 (s, 1H . WO
2004/ 089940 PCT/ 1 B2004/ 00035 89 In vitro Studies
N-(H5-wicilarepyfidrhybphdidluesemethory-Bracptamidomtibenzof,d}fyran-1-
assay, PDE4 enzyne co Vi to the
correspondi ng [ 3H| K/éﬁ'fd%&@uopo ion to the anount
Was@mthE¥eedr & en(3, S-Eh:ﬁlc{r&irﬂn@-yAM:’dﬂhemmm]soxy-8 -acetamido-

guantitativel caonverted to free ade 03|
dlbemb,é]fmae Ingar bovamigs (fpvempte %ﬂdﬁ@gv%tﬁg‘qw@ S50 AfoRe 1.0 eq)

| dase. Hence, the anmobunt of [3H] adenosine
lnT]Iq#I%eh?1§§led Is proportional to PDE4 activity. The assay
was performed with nodification of the nethod of

o B RO 0 B B R i 2 -7
Hz), /’F?’ﬁ’ d, S‘H J Y99 fiz), 008.07 ¥in, 38448 3848)2H)p8.H8 (d, 1H, J = 2.1 Hz),

ences i ncor por at ed her ei n by reference in their

10.2644,i1HBty, at 34C. In a 200 ul total reaction mxture,

the reaction m xture contained 12.5mMof Tris, 5 nmM
My 2, 1 McAW (cold) and 3H cAMP (0.1 uCG),

(Arersham). Stock sol ut gemapRielt he conpounds to be
i nvestigated were prepared in DMSO in concentrations
sucm-(aasudnqmerolpm@r%ht%mupnomﬁ@ow§rfu§£nﬁ%"sb°é?a"%

d 0.05 b he PDE4
activity,  oriobzofbbRpceat ek it et "2 0
m xture (25 gl/tube). The assay was initiated by
dd f (751 d.th '
Was mollissiedirow-£9Srieniereeyat 4)3,4)""&1&%29@%@;;@% s
ylcaat?g{))( ?CgOé? ﬁenz% l% hﬁgrah Necarbfiad xfagllpmsm tglgﬂé;ldh@ s8dium

oollng on 1 C es and
ethokelidi (1 i0asa.)ah THF/ethanol

'H nmr (300 MHz, DMSO-d¢) & 6.68 (m, 1Hz), 7.32 (d, 1H, J = 8.7 Hz), 737 (d, 1H, J =
3.6 Hz), 7.4 (t, 1H, ] = 72 Hz), 7.68 (d, 1H, J = 8.7 Hz), 7.88 -7.92 (m, 2H,), 7.82 (4, 1H, J
—8.7Hz),), 8.18 (s, 2H,). 9.20 (d, 1H, J = 2.4 Hz), 10.33 (s, 1H).



50 ug/reaction of 5 -nucleotidase snake venom from

Crotalus atrox incubation was carried out again for
wQ@0ooaiogpo4@t 34C. The unreacted substrate was sSPOEIERIEM00355

from (3H) Adenosine by ad@tion of Dowex AG 1-X8

(Biorad Lab), (400 ul) which was prequilibrated

(1:1:1) in water and ethanol. Reaction m xture was

then thoroughly ni xed InpbinweStwdiesce for 15 minutes,

vortexed and centrifuged at 14,000 r.p.m for 2 mns.

f.i.er cepirif D| e super nat ant was
m‘@éﬁﬁa—%i‘ ﬁg ?er’as‘eﬁngsnméwcontai ni ng

L}

Scintillant (1 rr1) and m xed well. The sanples in the
Pl AR ES pﬁmnen% eoBhned [ c ARd 9aRd baﬂrésxoﬁdmg[ﬂmrs -AMP

Counter theP 4act|V|ty was esti mat ed
in pmpmym tmahe presenbf PREfupresdnt.i Bse {18t S-AMB| @613:30% quantitatively

conb VAL BT oA 5 B0 1 sghe venom 5

nucld¥idhde. AHcEY thed@inbvitt ¥f ¢TH] héencsifp dibtgsed s romatiathl to PDE4
agai nst ot her Phosphodi esterase enzynmes, nanely, PDE

acthmYCa sup. 2+/ca| nodul i n- dependent), PDE

Saggaé,ﬂ;{,l eg%,gngg@ 813 (14 CaItIBH (?P 1R netfldEoP Thompson and

- speci
Appll@ﬂﬁhqsmaﬁmx)y, 125Ul 0;S3 Me3 ) eannr Mzamqoeaasexmu (Proc. Natl.
inhibitio n nM concee%tratl ons. The

Aol B B T a8 SO P Ao voRh 4R b terence i

their éﬁ’(}?&% C%t A?F]ZN;[I?% ﬁﬁ)sgl O@gﬁg@%&%ﬁh g’rﬁlxuﬁ%gﬂg@lzr@%d;{%n thixalte contained

12. sglvggﬂnz 386M Mgcm 1§M tAMR (ccdd) ands'IBOABIP (b u@)ﬁ(LAmersham)
07 5,5

Stocly  spdutions. 9B t 10‘15111398“?8%1 t84ge 11§V?f“§%t?8 9%’%‘?3%??%%;‘4?%36&30 in
concentrations such that the DMSO content in the test samples did not exceed 0.05 % by
volume to avoid affecting the PDE4 activity. Drug samples were then added in the reaction
mixture (25 pl/tube). The assay was initiated by addition of enzyme mix (75 pl) and the
mixture was incubated for 20 minutes at 34°C. The reaction was stopped by boiling the
tubes for 2 mins at 100°C in a water bath. After cooling on ice for 5 minutes and addition of
50 ug/reaction of 5'-nucleotidase snake venom from Crotalus atrox incubation was carried
out again for 20 min. at 34°C. The unreacted substrate was separated from (H) Adenosine
by addition of Dowex AG 1-X8 ( Biorad Lab), (400 ul) which was prequilibrated (1:1:1) in
water and ethanol. Reaction mixture was then thoroughly mixed, placed on ice for 15
minutes, vortexed and centrifuged at 14,000 r.p.m. for 2 mins. After centrifugation, a sample
of the supernatant was taken and added in 24 well optiplates containing Scintillant (1 ml)
and mixed well. The samples in the plates were then determined for radioactivity in a Top

Counter and the PDE4 activity was estimated. PDE4 enzyme was present in quantities that

yield <30% total hydrolysis of substrate (linear assay conditions).



14 7.011 14.12 15 15.13 - 16 63.64 - 17 9.09 103.9

18 3.47 19.08 19 4.792 9.008 20 10.26 8.29 21 1.19
wW@3008/08P®20 1. 283 9.34 23 3.776 4.138 24 3. 006PQI/EBL004AH0355

5.069 8.897 26 15.59 - 2796.396 4.16 28 1.399 6.33

29,2..1 . :
pcAPiESnth 5buRcer o dpshudtdf YEO MG, otprcpopppodiesterase
enzydibs, Inahzdy 3PBB 1(B2.slgl208almoddlid-defhdentB4API3E %GR 4tihGlated), PDE
5.8..199 146, 2 4,637 8.44 7 .53.>278.2 38
3 (oGP s Di§ (6B gmaciBe) g ERE & fosnepifys photorecepior).
Results were expressed as percent inhibition (ICs¢) in nM concentrations. The 1Cs

values were determined from the concentration curves by nonlinear regression analysis.

Example No. ICso (nM) ECso (1M)
01 0.5058 8.57
02 1.027 2.07
03 0.7617 7.386
04 1.184 13.62
05 7.8 80.87
06 1.61 559
07 5.598 7.86
08 4.68 110.3
09 1.035 137.8
10 1.853 38.18
11 0.887 4.34
12 0.557 16.18
13 74.03 -
14 7.011 14.12
15 15.13 -
16 63.64 -
17 9.09 103.9
18 3.47 19.08
19 4.792 9.008
20 10.26 8.29
21 1.19 238
22 1.283 9.34
23 3.776 4.138
24 3.006 2.94
25 5.069 8.897
26 15.59 -
27 3.396 4.16
28 1.399 6.33
29 2.14 19.26
30 1.63 3.59




41 156 -

42 959 -
0.7732 6.37 46 133.9 -
we 20388946 50 9. 93 146.

43 17.93% at 1 uM 44 1.719 3.93 45

47 2.437 28.83 48 1.674 11.89
9 51 1.98 121.8 52 8.HGI/B2004/000355

53 1.05 71.45 54 236.9 - 59 126 9 VO 2004/ 089940
PCT/ | B20Q4+0068355—92 A5——A—canpey
gener al ‘1 P Yy KC (n \ m-! MSOZ“M)DA\ p- R
(1) wherlein: 3lR k2" and W%v helsane »f0diffefent
and are |i ndegéndent |y sel¥d%d for |each occurrenge
fromthe grodps consistin@.@¥ hydrogen, swubstitufed or
unsubst ijt ut ed4al kyll, subsi$32uted of uns4ystit uted
al kenyl , subgki tuted or unpepstitued al kygyl,
substi t yred gp UNSUbSTI T, cyclpalKylg 4gUbstif ut ed
or unsulystit qveu cyctoal kg/llﬁkyi T Ssubst rgwg:zl ot
11t od o

unsubsti tutede 141 56.95

39 0.5981 9.19

40 22.04 11.33

41 156 -

42 959 -

43 17.93% at 1 uM -

44 1.719 3.93

45 0.7732 6.37

46 133.9 -

47 2.437 28.83

48 1,674 11.89

49 13.2 -

50 9.93 146.9

51 1.98 121.8

52 8.13 821

53 1.05 71.45

54 236.9 -

59 126.9 -




cycl oal kenyl, substituted or unsubstituted aryl,
substituted or unsubstituted arylal kyl, substituted
W@eoounswhst i t ut ed heteroaryl, substituted or PCT/IB2004/000355

unsubstituted heterocyclic9group, substituted or

unsubstituted heterocyclylal kyl, substituted or
Claipgsubstitut ed heteroarylalkyl , nitro, -OH cyano,

formyl, acetyl, hal ogen, protecting groups, -C(O -Ra,

-C(OORa, - C(ONRaRa , -S(Og-R a, -S(Og-NraRa |,

- NRaRa, A ediijmund SRgemaralbemla (i R3 substitutents

ortho to each other, may be joined to a forma

saturated or unsaturated 3-7 nenb

sane or different selected fromO, NRa or S; wherein
R4 is -NRBR6 ; wherein R5 and R6

di fferent .and are i ndepe selected fromthe
groups consi sting of” hytRe Nhut ed or

unsubsti t ut eqR&jmk-yd—l— subsgt or—unsubgd t ut ed

al kenyl , substituteH\ r j | kynyl ,
substituted or unsu ( st cychodal kyl, substituted
or unsubstituted gygl oal kyl akyl, sybstituted or WO

2004/ 089940 PCT/{RBX904/ 000355 93 unsubstituted
cycl oal kenyl, substituted or unsubg' ted aryl,
substituted or unsubstituted arylalkyl, substituted
or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclic (})ng, substituted or
unsubstituted heterocyclyl al kyl, substituted or
wheggisubsti t uted heteroarylalkyl , nitro, -OH cyano,
1 Bal,Rgen apfRor di i d¥RafRaclectebféd) dich occurrence
R', Rafi® g( 89 C%%Ra o qlgc‘y?@ﬁl%@-%gfﬁ%% NRa‘fQ-aeNRaRa, _
from @fe=SoupiRaBasistingCGYf=18)drépea, subﬂﬁ@%mypsubsmmaqlkylmdqsntuted or

unsigsuisschethem st o SrPsi Al alSmhE i e Bia g pMibsiiuted
cycl{SgﬁE?Er 8thstivfitd Cor IMQubsihlited E¥RIoatIldkgnalshibstituted ucke umgubstituted

wo heteroatons which may be sanme or different
cyckelkenyle dubstivuted, orNmasubstitgted Agryl, s sbptéated dor upybsHited arylalkyl,

roup consisting.of substitute r ¥ :
sunlipel; ot ausoni L FERR b TS of IRHttutel BcRichbric group.
subQtutdA v RRbibstiued eseERayelkis sibstiguted or snsabttithitetidnbtteaoatylalkyl ,
unsubstituted heteroaryl ring; X is selected, fr tE‘f O-R*
nitrgr 60l cyars, sormyl, @eetyl, IBlages, aFICQURS; SToUPSs e COOR", -

g S RO gt :re L GRNRER® NE7RHEA fivo R? substitutents
C(d)%g’l\l%giﬁ%{)ﬁm%; ’ I%giss ’s@ézﬁe{d rom -t he0 gr gllljps ' u?
ortHoOBHasit biher, daylbedion@dno aSuldshi dattretdd or unsasurbist i3t Utrethbered ring,

hydroxyl, -ORa, substituted or apsubsbituted

al Ky’ ; . i e samé or different
whigh yhay sntioraliysicludeaip & Ty ditrspatems aghich may
selected from O, NR? or S;

wherein R* is -NR°R® ; wherein R’ and R® may be same or different and are independently
selected from the groups consisting of hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstitued alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylakyl, substituted or



heterocyclic ring ; wherein P is chosen fromthe group
consisting of 0 and S; wherein in represents 0 - 3;

wOob@resa4n represents 1 - 4; wherein g represeet/mEB20041000355
or 2; with the proviso that3R4 is not NH2 wherein Ra

| ted. f |
s R e s OF SR R By, P REE Sp pmsubsituted
arylélﬁilu b@dsltlhlléd? dr ahmﬁﬂutedshﬂﬁﬁbaxyutsﬁﬁstﬂﬁtedl 03] ub;slhbstluﬁdi heterocyclic

, Substituted, or unsubstjt cycl oal ky
nngsub§glpsltlbﬁt§<a eF nggpqefiu@é@r@yghy@ilpﬁ sg%?tptuted or’ unsubstituted

tgd oor St I I apa
hete;cg'g i{’ﬂkﬁ'ﬂt IZ% OH, Y. %a&%gé:g ar Iga st R reqQNRR, -S(O)
R?, -S0Q)SRIR Yt @&hém?m aK](ygNR “5NBERY, ©¢=§d bﬁi“&inmm uiNeC(R'RY),
ar substituted or_un titut het
el SOREHRS prtlraine o fRan bRt P RS el sty o dfifed f o fom s
satuSeRBdd drdh@eht&] 39NaahBéred Uyar rW% 294/ B89 8Gonally include up to two
PCT/ | B2004/ 000355 94 heteroa alkyl ., nitro, -OH,

hetergatamas whishmydy, bessaateyar dlﬁﬁ%rpmg%erhectqsirf&ré & NRy ergeu ps,
-C(O-Ra, - C(OORa, -C(ONRaRa , -S(Oq-Ra,
-S(O)q NRaRa, -NRaRa, -OR a or -SRa; and their

e 20 SR P e LB B SRR U Cbsttated o
unsfsBRERT SYMBGA, subbfiufedPed Wi¥RbdRted hBRIdCyclic ring and  substituted and
phar maceut i cally acceptable salts, their N oxides,

unsybisétuteddieserasiobiingical | y accept abl e sol vates and t hei r
phar maceuti cal conpositions containi ng t hem or
X isphkcted deut theagrowgcampisting ef @a8(0, aeNBGf with the
proviso that structure belowis not included. C1 HQ
Y i€lselebtell frohNhe\ group OnéistigOdF2-CYO)NRE eNRES@)g —S(O)NR and -

According to claim1, wherein Ar is optionally
NRQQQ%tltuted

R’ is selected from the group consisting of hydrogen, substituted or unsubstituted alkyl,
hydroxyl, -OR® substituted or unsubstituted aryl, and substituted or unsubstituted
heterocyclic ring ;

wherein P is chosen from the group consisting of O and S;

wherein m represents 0 — 3;

wherein n represents 1 —4;

wherein q represents 0,1 or 2;

with the proviso that R*is not NH,

wherein R* is selected from the group consisting of hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstitued alkynyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylakyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocyclic

ring, substituted or unsubstituted heterocyclylalkyl , substituted or unsubstituted



phenyl, optionally substituted benzyl, optionally
substituted pyrimdine, optionally substituted
w@Eyidsdossel ect ed from 4-pyridyl, 3-pyridyl aneCT/1B2004/000355
2-pyridyl or optionally suB$tituted pyridyl - N-oxi de
selected from 4-pyridyl - N—OXIde gy i dyl - N- oxi de ang) .
heterpany{alkyy | Difgoo:PHeCyanp; (M ety Bﬂa %Bﬁ%t?qttn@éﬁf’@s( oHEOIR', -
g2 D€ aQ enqngpd a
cXO?%ﬁépeﬁ%%ntly qﬁgﬁggfe§«$¥on1Fhe groupgﬂ§6ﬁ5|%tlng of
and thyid amjegs,, tﬂwlduaovoyﬂers, ki log givjsomeesn theimst¢reaisomens iy lenantiomers,

uor oal k bstituted or unsubstituted al kyl, )

theirodipeiPoTIRa it PRLOBLPHY hes RaeRBR oAb asepGblls. their N-
oxide¥) kRS Ph&rﬁia@é’utﬁlah? Y EPEAPRYdIvatedl BSd ithdit BHarRiaceutical compositions

unsubstituted al Kyl carbonyl, substituted or
containigg bern tartphdrmaadeytiesd rabeapabl saltssthersef withethie groviso that structure
beloynsy st 'ltéjtded amno or nono or di substituted or

UnsUbsPTtti%ed al kyl amino 3. A conpound according to

claim1, wherein the substltuents in the " substituted

al kyl', “substituted alkoxy “subgtituted alkenyl

"substituted al kynyl"' substltq;e~ cycl oal kyl"'

“substituted cycloal al kyl' --.‘tNtuted

cyclocalkenyl subélt?(P | af kyl' “substituted

te

aryl' substltuted h ring', “substituted
heteroaryl ring,' " sub ¥ het er oaryl al kyl ",
"substituted heterocyclyl al kyl °#fzng’', ~substituted

am no', ~substituted al koxycarbonyl', “substituted
cycl ic ring" “substituted al kyl carbonyl ',
spbst i Th¢ edmpburyd aetobding Itmxj,dimahdwhmzinbﬁr ti.heptimmlycﬂubstituted
selected fro gh

di fferen mhlch on r
phengl SpUSTAY SHOHHES g BRI hy APHRAIVh SHOYEHCS ¢ BYBmIRe:  optionally
subsféﬁﬁﬁ’{@lopynﬁ}yf §e@ecté@i&9%9§g’9 K etdih hRPOQAHE tloﬁf'ﬁl}ﬂe?ﬁ@stltuted

. substituted or unsubstituted al k
pyrl@l%bxrdatseldcted froms dipytidylbN egidel Royydyl- Iélcm(sdq ane féay@dyl-N -oxide

in wglpﬁ;g)ggsﬁrlla ul eglfulept}e(g%e QL. Mo SUb t | t ; I%%Bg rga gf r?n ané WS 1gdependently

seleo‘ié%pﬁf@)ﬂnttldé erbups cHﬁbﬁMﬁ@tdﬂﬂﬁﬂée@rWﬁi)ﬂyy|halcﬁgléhsdyahblt1ﬁdo Odarboxyl,
unsubstituted cycloal kyl, substituted or

trifluonaalityds istlbstideted yor @asu&@hwed allybt pebstigedpror unsubstituted alkoxy,

oS A, D PR ESABS G S caony
substifdASér ﬁﬁéhsﬂltut@&taﬁ{)@@y&drwlcﬁdyky&bsfltlmgl oxSlmlimbstttuiteé chinino or mono

unsubstituted heteroarylal kyl, substituted or
or diypybsiiseted prteybpined 3EpRIMIBor i ng, substituted or

ug%%)bilfqlg(\%t %gjp%t{@‘l Cﬁl&aﬁvlg Qﬁ&% i:( Q)/ﬁ:grel Rl‘? %ﬁtrtuents in the

substl‘ﬂ(lt@l) &R&R,Y ‘qubMitufsd Ra)kiaXy’, suH‘de(ﬂcD)eﬂféﬁ,yl’ NRl'bRMuted alkynyl’
substggtgmg)@qalkyl_’ ¢ NFl%tcl:t( Rl ek '\ﬁ%)l NRYRZ SO\IRX ﬁe_nyl’ ‘substituted

aryl%l&(qo%ﬁggwe% %ﬁ’éﬁsfuted ﬁ&‘&%l@rﬁé’ ‘sﬁb%ﬁted heteroaryl ring,’

‘substituted heteroarylalkyl’, ‘substituted heterocyclylalkyl ring’, ‘substituted amino’,
‘substituted alkoxycarbonyl’, ‘substituted cyclic ring’ ‘substituted alkylcarbonyl’,
‘substituted alkylcarbonyloxy’ and may be the same or different which one or more

selected from the group consisting of hydrogen, hydroxy, halogen, carboxyl, cyano, nitro,



R'OC(O RY, -SRx, -SORx, -S02Rx, -ONO2, wherein R, RY
and RZ in each of the above groups can be hydrogen
W(ammmpssmﬂost ituted or unsubstituted al kyl, substT/1B20@00355
unsubstituted al koxy, 9ubstituted or unsubstituted

e Gt RS o Bl R  peiuned atkony

substitQH DSt ihdtbSEtuasdy ARk substitisdd btiuashbsafutdd a1, tsubstiguted or
cycl oal kyl, substituted or unsubstituted cycl oa Ren

unsubgiibeed t aryk dsubstituigds @b s‘tﬂsﬂbﬁt@ﬂefb rArniglkys u pahstitueds cpro\msubstltuted
cyck#lﬂ&f b&tbls{n:ﬁ{e%g ot E}S{{u'btsﬁtﬂgs t glé lsHlPs? {111&%{1 dr Lﬁn@fi‘bstltuted amino,

€roar ute er ocC
substbtutedt of thrsdbsmtutedh satpst $Ltbl§ﬁtﬁd:dh et arrmahsjlltlab&y]heteroaryl substltuted

BT g ekt 1 DRl 10 T o
unqu{fﬁﬁ’t@é hbt‘é?ﬂc@ghcahﬁ% substitutdd] %r ﬁl%gﬁﬂft‘éh eI, nQCO@Rx -C(O)R?, -

, whérein |sms)y 6. The conpound

C(S)RECENENG RE ﬂ(é)i)@NR"Rﬁhé‘fRe CONR'R’s - 1§(R9é$ Rt éﬁRa)S@aRy -(=N-

eIy SRR AR R AR R R N R, -

SONWIRY- el ns@,NR*®-, 9 oi(he @NNOWRHCZCOLMG((D)DE’L&I m)G:(O)R" -
wherein X cxhosen from the grou consi stin S,
OCEANRIGH3 K IR AR e o0 -BEGoNORYg -RSCEIRIRS, -RCORS, -

X Qi x1 ke O

ROURERE, . S LR SR MR A B AUEr e above

grouﬁ’@TdahBBQOHj/&G@aﬁ&torﬁﬁ 1§11bstTth&:dC ofpmisnbistaatedr dlkyg t;ubstltuted or
clains 1-10 or is siﬁectedfro

unsupstypigd c@h@mtquhgtltawds%éwthﬁ%\&doﬁ RSP pr Snsubstituted
P [

oAt SRS 07 MREBAS BByt oo, s

or uBsybstitutigd .cytBalkyhe swbstiped dr avsobstitnigd t oyctloedkemylz §ubst1tuted or

I T T T T

heterl)? 1,196 ds?l It H&gr(ﬁgﬂgfaﬂ&ﬁ‘ YinkOsiHs@tuiedlér uﬂ%%tﬁht‘édﬁfete‘r@arylalkyl

el’éct e m t he consi sting of o-
substituted or unsubstituted heterocyclic ring.

4. The compound according to claim 1, wherein R! is unsubstituted alkyl

5. The compound according to claim 4, wherein R' is methyl.

6. The compound according to claim 1, wherein R! is substituted alkyl.

7. The compound according to claim 6, wherein R'is -CHF,.

8. The compound according to claims 1-6 or 7, wherein P is O.

9. The compound according to claim 1, wherein X chosen from the group

consisting of O, S and N-CHj.
10.  The compound according to claim 9, wherein X = O.

11. The compound according to claims 1-9 or 10, wherein Y is -C (O)NH



I Iand I '\ A G C1L A .nnn. .Nw.iw-. 16. The
conpound according to claim15, wherein Ar is N Cl
W@Ehoo4/089940 17. The conpound according to cl ai m BET/EB2064/000355
16 wherein nm=0, n=1 and R$ is selected fromthe group
IC ?PSJHS tiliﬂi?cc?ﬁpd@d%@ékﬂﬁ&% 40iRETI-1 62004/ G0&356Ar $7sel¢cted from
H1111H H NS- .~ - N:
the sPUPSoPFIFITES 8 bR o7uns Ik LB upstibige B e outed 4-
idQ1-N2bki DN SRR o ufub@ituRd@-pyridyH H iN H N, -, CF3 NY
py“‘ﬁi,_,,,‘ et of nfhubitulbd 3-pydyt!

13.  The compound according to claim 12, wherein said substituent is halogen.

14.  The compound according to claim 13, wherein said halogen is chloro.

15.  The compound according to claim 12, wherein Ar is selected from the group

consisting of

(l)-
N N N+
Z NF = = |
_ ) : and
AN 2N "Ci N ci al A ci

16.  The compound according to claim 15, wherein Ar is

N

=
AN

Cl Ci
VAN

17. The compound according to claim 1-15 or 16 wherein m=0, n=1 and R* is

selected from the group consisting of



,NNJ VNN , 00} HHH i"NIrN)-NUN VNN, N-r N
O10l OOHHHHHO Il O0~, NUN _,-- I-- NUNS/
WORJ0+08®98) 0 H H H / NOHN-N~O' andN~N OH 0 O 18pC/iB2004/000355
compound accordi ng to claivyl7 wherein m=0, n=1 and R4
is selected the groug consistjng of WO
2004/089940 PGT/ 82004/ 0808_5/ 98 di'\[(o ?NW
N-$~N‘I§”‘N-S§4\N OV\NSH [110 00
NN/ ndbN N O o O 19. A%onpound ©
accor di ng to cI aim1l,
N-(3 5 di chl oropyrid-4-yl)-4- methoxy 8-
el?gj\fonam-ldo- benz d] fur an-E- r boxa HW
a p ar nceuti Gept: %/lkowgt 14 éN}J\OH 2&]
conpouné accord| to clai
1, N-(3,5-dichloropyrid-4-yl)-4-net hoxy- 8-

(0. Ly
_N N _N__N _N N~ §/ ~
YT I i T
§,HYH\/ §/n\rs]/“\/\/ i/n\)J\O/\

S

18.  The compound according to claim 17 wherein m=0, n=1 and R* is selected

from the group consisting of



(N, N-di net hyl sul phonam do) - di benzo[ b, d]

furan-1-carboxam de or a pharnaceutically acceptable
wa 208/0899¢r eof . 21. A conpound accordi ng to cl aP@m/1B2004/000355

1, N-(3,5-dichl oropyrid-4-yb$-4-met hoxy- 8-

(et hanesul phonam do) - di benzo[ bgd] f uran- | - car boxam de 0

or a,ph& naceut i Iq y acceptabllle saI th rw/eQ/\ZZ M /

cogjl?ngF,dk ccord 0/¢cl ai g - N ﬁ‘
chIo opylrld 4-yl 4 thoxy ;

acet arF? do- di benzo] Y d] furan-1|-carboxam de or a
phar maceutically acceptable salt thereof 23. A
compound accordi ng.to cl ai m

1, N #8, 5- di chl Br opgr Nd- 4- I hoxy 8 (i N~
- chir-drprt opylicY 'do)-d o [P N_N_J
furan-§4- car boxanhgde or a phar ceutl cal I@ EEcept abl e

salt thereof 24. A conpound according to cl &
1, N-(3,5-dichloropyrid-4-yl)- 4mathoxy 8-
et h)él car boxam do- di benzo[ b, d] furan-I-carboxanm d

phdPmaceheorepgungd aﬁe@émgafa cligdp N-Gyhdichloropysid- ‘hyl) 4methoxy-8-
metl%ﬁﬁ&%ﬂ%nglﬁcﬁ Al o% r]ﬁld‘glﬁléi“ c'll)‘bozl(amlde or )2(1 )})_hgr_nila}ceutlcally acceptable
salt thenteyf car boxam do- di benzo[ b, d] furan-1|-carboxam de or a

ph oun uctglgga(agliug ﬁgc%(f:cggé ?cg(]l:l%n??ll\lt -(3, g chil?orop % 4 A1) 4-methoxy-8-

(N, Nldlwiee 1§ﬂ &Q}n‘?c[ «Qﬂﬁéngoﬁ) Mhukartht %ﬁl’fh@%ﬁhd% or a pharmaceutically

et hoxycar ony ca boxam do-di benzo
accepnabhrsaltﬂmwdfoxam de or a phar maceutically accept abl e

Sal@é ' e%g)@\él\gi 5(?(1%4 1{92?0&‘10 {383810h{099p% “4-y 94 rznzathoxy 8-
(ethahe@t!l’lﬁl?bnﬁm‘i’dcﬂf&l%nﬁé’bg d]lredn- ch)arb%xﬁiﬁfdé@fMpﬁarmaceutlcally acceptable
OoX

hydr'oxycar bonyl car am do- di benzo[ b, d] furan-1| - car boxa
salt tlhﬁl(stef or a pharmaceutically acceptable salt thereof.

1 I%_Z( 3, % 8%%8 %%%O??? agn g) cl?xjn Lﬁf n@t’% dlCthéOpyrld -4-yl)-4-methoxy-8-

acetzﬁﬂldb%&l% (BRI &2 1 Revbarhd e Gr B@ﬁi@[ld@eﬁﬁ(fauy aébei;tdbw ﬁﬂxﬁereof
m de sodiumsalt. 29. A conpound according to cl

1, BB( 3, B-e@mioupd @wr«ilagm §lrim LN} hrdiehlogopyrid-4-yl)- “4-methoxy-8-
r
<SR B AR Bl gy
accep@m@um%@@d{or ding to claim

I\I-(35d|chloropyr|d yl) - ¥1

4. A compound according to clalm 1 N-(3 5 d1c loropyrld -4-yl)-4-methoxy-8-
ethylcarboxamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically acceptable salt
thereof.

25. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-t-
butylcarboxamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically acceptable salt
thereof.

26. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-

ethoxycarbonylcarboxamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically

acceptable salt thereof.



(cycl opropyl car bonyl am no) - di benzo[ b, d] furan-1-car boxa
m de or a pharmaceutically acceptable salt thereof.

W@ 004M8®anpound according to claim PCT/IB2004/000355
1, N-(3,5-dichl oropyrid-4-yl9- 4- met hoxy- 8-

( di ¢ycl opropyl car.bonyl.am -~ b.d] furan-1-c
rbbxank et BRI B R OB A4 Y A ey
hydré:iea®ohylcaboxAnidiordibdnael bad) a4 RgrboRa@ldioa pharmaceutically
1,N-(3,5-dichl oropyrid-4-yl)-4-methoxy-8- tri
acceptplle sefhBsteddi do- di benzo [b, d] furan-I-carboxani de or a
phgg mac L3 8 dA-y4- -8-
Cgﬁg’poung%gg%gk%%/ %%%f(ﬁ;ﬁ%?)gtjilﬁln?ﬁw (3,5t ﬁ]lgfll%ﬁ;pyn%% yﬁ4 methoxy-8
hydrdxyaibdnglcaiibokdmidoglibdinde b;djfirant wetbosamid@-sodium salt .
et hoxycar boxam do- di benzol[.h, d -1- carboxam de or _.a
oHA BRI SCEOIEE i B O Eh BRI A BetrBy-s-
(fur-@-@ﬁ@ﬁﬁ%rﬂiﬁ@ﬁﬂiﬁbﬁ‘ﬂ)[ﬁ,Q]fG}aﬂl IMarboxamide or a pharmaceutically acceptable
1 N (3,5-dichloropyrid-4-yl)-4-net hoxy-%-
salt theyedlut y| oxycar boxani do- di benzo[ b, d] f ur an- 1- car boxani de
223#% OEE rca&ngaolrliléc;i %cgclokéén%ﬁgcﬁ%‘% ERII-@,58-91chlo{'ctb%ﬁgé{-yl)gémetﬁoxy—8-
(cycldpiSpyBatbodylahing) atilysnzofbdd ] frin-4-cartoRaaide®r a pharmaceutically
phenoxycar bogxam do- di benzo[ b, d] f ur an- 1- car boxam de or
accepfablp salhBWEPEi cal Iy acceptable salt thereof. 36. A
cogpoun : :
TRP (5 B BAERRA Bltotdinf LATn 1N, S:dichlopopyrid-4-yD)-4-methoxy--
(N, Nedicyagpropyltarboindamne)-dixeand[td]furdnelrzabbxaihidé or apharinaceutically
-C rboxa}lm d% or a pharmaceutically acceptable salt
acceptpRlp &plf theygel2004/ 089940 PCT/ 1 B2004/ 000355 100 37. A
cofpoun ; i
TR 5 S BERhA) Atotding LAfTn |-Gy dichlopopyrid-4-yD)--methory-S
trifluprdaftétemniderdib bydofte d fovey d acaooxamiidioerdi prenmadauticdlfyacaeptable salt
ther c:ﬁr boxam de or a pharmaceutically acceptable salt
P er?gf§;8. ,C compound according to claim
1, 2% ( 3, A-cdhfplhid 8RYFdifl th dthihr ANOB! @i -8-
N, N- di et hylhg)r‘% nocar bo%m d%%i’gg(ﬁ’z%[ bl,ﬂg]&%pgrngn{ ?rl_)élarrngtg)c()xy °
ethoxpeathexamide-¢ibenzofivdifisrar-d Fdagboxamidenr ambarmagentieaiyrasegptable salt
theres?' A conpound according to claim
?N- (3, 5-di chl oropyri d- 4-yl ) - 4- met hoxy- 8-
cy%4. opeAtshipduid seobdn@ it daindi, NeBznfiohdldpytidnt-§h dambtinoxy-8-
~amde or a pharmaceutically . )
isobutyloxycarboxamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically

acceptable salt thereof.

35. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
phenoxycarboxamido-dibenzo{b,d]furan-1-carboxamide or a pharmaceutically acceptable
salt thereof.

36. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
cyclopropylmethoxycarboxamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically

acceptable salt thereof.



acceptable salt thereof. 40. A conmpound according to
claim1, N-(3,5-dichloropyrid-4-yl)-4-net hoxy- 8-

w@ bboamsdoyd pi per azi n- 4-yl PCT/IB2004/000355
car boxam do) - di benzo[ b, d] f wan- | - car boxam de or a

gg gﬁﬁ ucté)iérg)g:ug ﬁgc%tcr:cggé ?‘cgclflﬁlfnS ?,H—Bt,glg{c?lﬁ)frépydf'ljd#-91)-4-methoxy-8-
triﬂular&hétﬁ#ﬁie@icﬁ@bﬁb_@%ihg:d%eﬁka[b,‘hjﬁ?irﬁD-&Hrngamide ora

(N-nethyl pi pérazi n-4-yl carboxam do) - di benzo [b, d]
pharfgeenticallly acsaptoblesnit therenfdr ochl oride.  42. A conpound

TRE (3, Aalhelaf aliordine 2 gpim b digplagopyrid-4-yD-d-methoxy-S-
N,N{Hethiylath oy dibpedrhidiortibdnzy|b,d] furan-1-carboxamide or a pharmaceutically
cgg@oxggﬁ?o&f- di benzo[ b, d] furan-1| -carboxam de or a
accep ¥ $dal |y acceptable salt thereof. 43. A
TR 5, B GTRRAN AR g A | N5 dichlopopyrid-4-yi)-4-methoxy:.
cycltﬁ;;mtyrbzhﬁinodarybxamido-dibenzo[b,d]furan-l-carboxamide or a pharmaceutically
cag@ox Eﬁorlo -di benzo[ b, d] furan-1| -carboxam de or a
accepiRaie g f€ally acceptable salt thereof. 44. A
ioﬁk@'?gn% &ﬁ%ﬁlﬂd_ R il @Qcotr&lgg Z@c‘:llﬂi')m L,N-(3t,5h-dichlo§opyrid-4-yl)—4-methoxy-8-
: , 5-di chl or opyri d- 4- - 4- met hoxy- 8-
(N-m@bygpi@pwgnﬁ-gbcarbg)?/angdo)-cfii enzo[bl,d] furalz)-lycarl?o(;(amide ora
car boxam do- di henz uran-| - car boxamni de or a
pha%%?‘ﬁﬁgl&ﬁ??cggﬁasl% sag&}cl:%%%fabl e salt thereof. 45. A
coapound @agvudd Agcdréing k@tlaim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
1, N-(3,5-dichloropyrid-4-yl)-4-net hoxy-8- n-hexyl am |i1o_
(N-recihiBiparerod-dl ershobymdelrdibrrizalt.d uapd xeams aramie Hydrochloride.
ggan%.gﬁﬁg;u{ac%@gdpb%{ ra}ta@o?%iﬁglttcg?llflnﬁl i‘N—B,5-Q%%?prn@4-yﬁ-4-methoxy-8-
(4-hildrdk {p3péridin-¢ Al eahoyamidiof-diblehzofb difutanxle &boxtngde anmk no
car boxam do- di benzo&b, d] furan-1-carboxam de or a
pharprageutigabyiaseentable salithicgepfapl e salt thereof. WO

gggg/r 8?%3&}%0&)%2 Ila%?oqgiﬁé QOO3RR 1, NLBLs Afchl oI9S NU-methoxy-8-
(morphdk-4-31 GartloxcAnhido peipenzd{bld firand-cashdramyjdBor aphtammpheautioaly

car boxam do- di benzo [ b, d] furan-I|-carboxam de or a
acce H‘gﬁﬁéﬁé}&ﬁrfi ally acceptable salt thereof. 48. A

cogpound, AeeohdliRecd:§ing @t m 1,N-(3,5-dichloropyrid-4-y1)-4-methoxy-8-
1, N-(3,5-dichloropyri d-4;§§I)-4- . )
isoprtiplylantno parb boatyid8-datesnire(bel fir 4o haatbavardids on 2 oharmAceuticaHy
-| - car am de or a pharmaceutically acceptable salt
acce?ﬁ@&e%&%%@‘.’qu compound according to claim

1, Ms( 3, A SHrkpuRaaBdOrtifg4o Ylaim 4;N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-

n-hexylamino carboxamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically

_acceptable salt thereof.
46. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
ethylamino carboxamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically

acceptable salt thereof.



di f| uor onet hoxy- 8- net hanesul f onam do- di benzo [ b, d]
furan- | -carboxam de sodiumsalt. 50. A conpound
waemwaenghiomy to claim 1, N-(3,5-di chl oropyri d- 4- yPQF/1B2004/000355
di f |1 uor onmet hoxy- 8- et hanesulflonam do- di benzo[ b, d] f ur an-
| -car boxam de or har maceu . acceptabl e salt
t héf-eof A cgmpopnd 6‘?&96‘8%1 toyelpigy Nq@ 4%10@\05%»111(1 4-yl)-4-methoxy-8-
t if 3 catb Gk AHaBIARPAZD B, A ¥ arb id. 11
me hgllayfluo?omatﬁ-ﬁll Xy- 8- N, d(lﬂms yI amoﬁ%rghlefoéﬁgma%n Cgutba
acceptabldsalt thesgof. | - car boxami de or a pharmaceutically

T SRSy Subardir iRkl fim R AR A%
dlﬂu@fﬂdﬂ%@@hﬁweﬁmﬁ%ma@e&bpﬁqmma HafBexanrde srar box

am de or pharmaceutically acceptable salt thereof.
pharglaceum@lbhﬁpy@mblﬁ@@léﬁmm to claim

g?ogrcggﬁaggé %c%é%ﬂ%ﬁ} M%I}'B €n thihgﬂo?@ﬁ A%’Qr oxam
dlﬂubﬂmablﬂm@-S nhﬂralﬁaﬂﬁfd)hamaiol-ddbmoﬁpd abhe 1 satboxtimedecsoflium salt.

210,38 Brnas Gprne i i b-05-dichloropyrid-4-yD)-4-

dlﬂugf(frﬁéﬂ%)%r‘@%mgffééuﬁbﬁéfﬁﬂd@ﬂﬁ&‘ﬁ%[ﬁQi]ﬁ?ﬁiﬁfﬂc%o%ﬂﬁﬁ%‘?Eib d] f

uran-| - boxam de or a pharmaceutically acceptable
pharmatauticaibyr aoeptabls salithesegfound according to claim
1 (3, 5-dichloro
{or Brremrugl BE5HBE ol 0% 0. Hishiarmragidt B of b,

dlﬂuaicfn‘}{{t]ﬂﬁcyLS BRI Rivhe iy thenifdsuBfonahidb iRsedEb Ibed Flryn- 1 -carboxamide or a
acceptable salt thereof. 56. A conpound according to

pharmp@ﬁum%;_lly\ac(csptsblmsélﬁmﬁ@éyr| d- 4-yl) - 4-

Tt e oA SOty P ERY sCARRAK AR A henzol b

diﬂuﬁﬁﬁlﬁﬁﬁhcﬁ@'l-&aﬁairhldbkt&bmﬁ[b dr2004A082840e or a pharmaceutically
PCT/ | B2004/ Q00355 102 57. A conpound according to
acceptablerspli therqos: 5. di chl or opyri d- 4-yl ) - 4-

di f,é uorm}%hga%xa %Mﬁgwa%ppwmc%gﬁ?rs@%efﬂ -gliyhenzol b

d]Turan-1 boxam de-di  sodi u A conpound
diﬂuamxmtknbmyg@ (bchlbmpm;jylcalkbq)@nﬁd(dﬂhbﬁngo [bpd] furan-4-optboxgmide or a

di fl met hox yl car boxam do- di benzo[ b, d] fura
pharﬁ‘a?eugl ID0365RRE 165‘?“ ﬁ‘er?ﬂqar maceutical |y acceptabl e salt

t he4 eof A compound according to claim 1,N-(3,5-dichloropyrid-4-y!)-4-
difluoromethoxy-8-cyclopropylcarboxamido-dibenzo[b,d]furan-1-carboxamide or a
pharmaceutically acceptable salt thereof.

55. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-
difluoromethoxy-8-ethoxycarbonylcarboxamido-dibenzo[b,d]furan-1-carboxamide or a
pharmaceutically acceptable salt thereof.

56. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-
difluoromethoxy-8-hydroxycarbonylcarboxamido-dibenzo[b,d]furan-1-carboxamide or a

pharmaceutically acceptable salt thereof.



59. A conpound according to claim1,
N1- phenyl - 4- net hoxy- 8- acet am do-

waledwengopd, d] f uran-1 - carboxam de or a phar macepCT/IE0I4000355
accept abI e salt thereof. 602 A conmpound according to

i BEOTIAS BT i S LS PrsA P gia-4:yD-4-

diﬂu@ﬂﬁ'ﬁ -h @bk Y siSRatix8mER-dibét¥e[ t@lffuranflcarBoxamide di

~conpound according to claiml1,
sodululmsaienzyl 4- met hoxy- 8- acet ami do

d] £ uran-1 - i K
actbpt abrieneaipd frcordfh RO S hsHiaiaiogRasER, Y
diﬂu@%o’cihd’(hdx.y firR-HicditoRhmidopdibértto b, djfjrardH roatbooayide-or a

(et hyl am not hi ocar boxam do) - di benzo[ b, d] f uran-1 - car box
pharg)m:@@cg,l,ly gecppiabissalt theree]) | y accept abl e salt thereof.

&)’?%ASC%%W?%S%% é&iih Qr ElQm?ll ay mpﬂcilnyé -4-methoxy-8-acetamido-

dlbeﬁm{b,dlfytaarﬂl m’rbmammde box aharma;celmcmw[emabﬂ]efsak thereofcar b

de ora r mac tlc | ] tabl e
ChBbeor Aertbdng arseine Sees b SRR pigD-4-metoxy-s
acetzh%d@%éngo %ﬂhﬁraﬁl‘l I@fﬂi‘ﬁéﬂu& oﬁl(é%aﬂihai@utlcally acceptable salt thereof.
benzo[ b, d uran- 1- car boxam de or a pharnmaceutically

ac 6&pt aBl eompsiund @m@@g fo gaim b, N bfpenyid-metbexyragetepiido-
aveffo et Bueb b Apfedat) adbeb i et

phen MB.C AUdongdulnyl aam&mg &bblems a) N-(3 Shdcldofopyfi-4-A)-4- methoxy 8-
nmpound accordi ng to cl

(ethysha@@o@@qa@m)@ﬂg@cy)rqlgempq g]f\gpa@fétqqg;wa@Me or a pharmaceutically

am do-di benzo[ b, d] furan-1-car boxam de-N-0
acce)?laggias E%Héréﬁgr maceutically acceptable salt thereof.

6763A C(Almmupuilna@cmrdmggo tlaine [l AN#(8,5;dichloropyrid-4-yl)-4-methoxy-8-

(n-bu N RIS CaPO G ERP S RANDES: bFABoKEiARAE R EbEAFYicall

% |t thereof 68. A conpound according to
acce Fd %0&51%3?5 di chl oropyri d-4-yl) - 4- met hoxy- 8-

(268t h oAyecﬁnmmdebd:grtimgltm oleam b oNYA(pyrichd)yd ed-bestbraxyts-agetamido-

_ car m de. or a har tical ac
dlbegacﬁp dhﬁqane PR OOkBiS8 37 68bBRT PrA LsG o bOSES s
L& hl id-4-yl)-4-methoxy-8-
R0 P37 BTBRR e it i IR itloropyrc 3 4 methry
acet@ra*dmy@bmzy[@d]@nendtmbmnmﬁrmrmmaya@uﬁéﬂ%q%emble salt
(%Li.ran | -carboxam de or a pharmaceutically acceptable
thergdf ¢t her eof .

66. A compound according to claim 1, N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
methanesulfonamido-dibenzo[b,d]furan-1-carboxamide-N-oxide or a pharmaceutically
acceptable salt thereof.

67. A compound according to claim 1, N-(pyrid-4-yl)-4-methoxy-8-acetamido-
dibenzo[b,d]furan-1-carboxamide or a pharmaceutically acceptable salt thereof.

68. A compound according to claim 1 N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
(2-ethoxy-2-oxo-ethylaminocarbonylamino)-dibenzo[b,d]furan-1 -carboxamide or a

pharmaceutically acceptable salt thereof.



70. A conpound according to claim1l
N- (3, 5-dichloropyrid-4-yl)-4- nethoxy- 8-

W@ 200808000/ - 2- 0X0- et hyl am no) - di benzo[ b, d] f ur anP¢F/IERO®IN00355
am de or a pharmaceutical | ¥3 acceptable salt thereof.

71, Ac ound according to claj . .

N- ?93 5- rcgmp@pggﬁqo&(ﬂhg% §lgugl L&-ﬁloi-gl_cgl_oropynd-&yl)-4-methoxy-8-
(2-h§ 2otV 8108 et S RioeirBY AR 118)-d bR 8 firail fB4rBBzdmida bhg

xam-'de or a pharmaceutically acceptable salt thereof.
pharm2ceuticabynpoeptdblacelb therend. t o claim 1

N-(3, 5-di chl oropyrid;.4-yl),-.1- O0X Y- 9 .
ety - B GsRaRE Heonita e S E B B isBloxmygi-4 - methoxy--
(2-ctRBRY- DR 6Lt H S ahing)-dibe e Rd[BlAl faranal -tarbd teni@o@br a gRarmfceutically
conpound according to claim!|
acceplablg salt theestfor opyri d- 4- yl ) - 1- net hoxy- 9-
e

methyl - &- N

or ' b A R ARRE S RARRRTLIA RO S oA FERE I ef oy 5

(2-hpdropp diecto settgydardinod-dtbenzd [ bjdifutan-1-carboxamide or a pharmaceutically
N-é)S, 5-di chl oropyri d-4-yl)-1-nmet hoxy- 9-

accepaplgypplt 1688 anesul- phonani do- 9H 4- car bazol ecar boxan de

or 78 PhardRGRMhd 6&ldrding aast 2ONS3 5alidh1blR8yE8M-viR1-niethoxy-9-

conpound according to claim1l
methyl-63icBtaniiddrPHrbparbazdletaghoxamidemr A phgmeaceutically acceptable salt
ther t hyl - 6- pr opi onam do- 9H 4- car bazol ecar boxani de or a

%ar maceutical ly acceptable salt thereof. 76. A

conpound @agudd gcording t@tlminl1 N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-
N-%S, 5-di chl oropyrid-4-yl)-4- . .
methyl-prmethenese lpbegangdadfhdsadarglensshaxamids aphermacspticallyn
- j[de disodiumsalt 77. A conpound according
acceP'!éb%%é?@né?éq{f(s, 5-di chl oropyri d- 4-yl ) - 1- met hoxy- 6
aced.anm daottipoanad a¢dordihg ko cpine heN-(3,5 akicHiovopptidid-yj-1anethoxy-9-
pharmaceutically acceptapl e salt thereof. 78. .
methﬂl'@sﬁ,t@naﬁlﬂh@%ﬁaﬂb%‘ﬁ& ¢ B%Olﬁcaﬁbpﬁ% met Hoxy 2 8- Aapmgfeutically

acceﬁg ledhpenzQisd, d] furan-1 - carboxam de sodi umsalt 79.
?3, o-dichloropyrid-4-yl)-4-difl uoronethoxy-8-fur-2-
| c@5.box Andoigpoudd begording ity clping Lirld+3,5tdichdeopysidnti e 1 -methoxy-9-

I S e
therdo®r mul a (1)

76. A compound according to claim 1 N-(3,5-dichloropyrid-4-yl)-4-
difluoromethoxy-8-methanesulfonamido-dibenzo[b,d]furan-1-carboxamide disodium salt

77. A compound according to claim 1 N-(3,5-dichloropyrid-4-yl)-1-methoxy-6-
acetamido-dibenzo[b,d]thiophene -4-carboxamide or a pharmaceutically acceptable salt
thereof.

78.  N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-acetamido-
dibenzo[b,d]furan-1-carboxamide sodium salt

79.  N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-fur-2-ylcarboxamido-

dibenzo[b,d]furan-1-carboxamide sodium salt



Y-Ar (RBAmR2 X nX (R4) P-R (1) whereini R, R2
and R3 may be sane or different and are i ndependently
w@edognswdo f or each occurrence fromthe gr oupSPCT/IB2004/000355
consi sting of hydrogen, sub®tituted or unsubstituted
al kyl, substituted or unsubstltuted al kenyl ,
su |§§t i t ét wathed Toribe pEapRKatien obfqumypapnds eﬁgfsl@rql feramlapfl)
unsubstituted cycloal kyl, substitugted or
unsubstituted cycloalkylakyl, sub Ut &8 or
unsubstituted cycloal kenyl, substiftuted or
unsubstituted aryl, substituted or
arylalkyl, substituted or unsubstijtuted heteroaryl,
substituted or unsups ¢
substitut ed géSWﬂSUOStItUIed het/er ocydl vyl al leyl ,
substituted fthsupst/ t I al k , nitro,
-OH, cyano, forrryl z [
groups, -C(O - O)ORa C(O|NRaRa , -S(Og-R a,
-S(O)q-NRaRa, - , - ORa, -SR’ or when two R3
substitutents ortho to each ot her be joined to a
forma saturated or unsaturated 3- P mgibered ring,
whi ch may optionally include up to two heteroatons
whi ch may be same or differét selected fromO, NRa
or S; wherein R4 is NRGR6 ; wherein R5 and R6 nmay be
whesez{\me or different and are independently selected from

nenb! PRy EgatR ey o SO hL e B egeh ocoumence
fron@ltﬁ%egﬁbh ps S6MRSdtink Wrasl dedgedNsulRGiukddugdudubstitiled alkyl, substituted or

substituted or —unsubstituted cycl oal kyl, subst it ut ed
unsubstitaesiu balkénylit sbsdtaeddoer ugduhktyued QUFUQYIH gebstitwied or unsubstituted

cycla%lzg]gg%lib{sﬁ{ z‘%i y Clu?lgJl lbﬁﬁguﬁdt c @gfkl aﬂ% Lg{sltl u?de £r unsubstituted

cyclBAlER} K ¥libstifEs tolrt lhﬁsﬁﬁlstﬁtﬁte&l f‘kﬁﬁlb S tsubsﬁtﬁéd hert enadsytuted arylalkyl,
substituted or unsubstituted eterocyclic, ri

subssitied jor unsubsitutas hebaoarylyt ilstiuted r e yryupstipied) | | Béterocyclic group,

N

nltr&é@é@,’ cyrbpgermyl; ety Ralogefy( flo@cRag grafs) NR{GHR’, -C(O)O R%, -
C(O}@f@ﬁ%&ﬁ(m S(b@;(NgngRgﬂgaR , ,’Eﬁ’) S{%Rﬁr wM&afubstltutents

ortho to each other, may be joined to a form a saturated or unsaturated 3-7 membered ring,

which may optionally include up to two heteroatoms which may be same or different

selected from O, NR? or S;

wherein R* is NR’R? ; wherein R® and R® may be same or different and are independently
selected from the group consisting of hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstitued alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylakyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocyclic

ring,  substituted or unsubstituted heterocyclylalkyl, substituted or unsubstituted



-NRaRa, -ORa, -SRa, protecting groups or R5 and R6 to

each other may be joined to a forma saturated or
waemansmat ed 3-7 nmenbered cyclic ring, which nBgT/IB2004/000355

optionally include up to t#Ws heteroatons which may be

sa r.differ selected fro \\ r.S. LS ana
het G PRIafiuh” Pitshr OHe SRBt AR S MR of CLOIRRS: SHERBIR: . -S(O)¢
R?, LSI@?IJONRPRU,L%NR?)LW, SOENR-MRER?, aC(=9)MRIF, LERHR?, -N=C(RR?),
arylal kyl , substituted or upsubstituted heterocyclic
-NR'RngOBy, -SBbarptectingigrorps ernBibad Rt tet eagh thes msarbgljoined ¢p a form a

I, r . .
sdh? oEEhSGHAd AL bRGT R, G RLL A b i Rl wp o o
hetepbat63 OWNRH, mayNRY ke 6, diffGeh) ghiRiedfiom-ONMRTGHS);; R7 is

sel ected fromthe group consisting of hydrogen,

substituted or unsubstituted al kyl, hydroxyl, -OR,

substituted or unsubstituted aryl, and substituted or .
Ar igrssigetsd ifiom B 2raeR eonsisiiag of suhstipted ofasabstitpted ardc sabptituted or
s EnBUIRHD SGRRREL P anlos BB hterocIR GhE o) substiuted or
unsupstiepedlseervsryDridg;or 2; with the proviso that R4 is not

NH2 wherein Ra is hydrogen, substituted or

unsubstituted al kyl, substituted or unsubstituted

al kenyl, substituted or unsubstitued al kynyl,

X is%@&%khtﬂ&ﬁ%ecgrowmmih bt @dS@)chRPNKRY| ,  substituted

or unsubstituted cycloal kyl akyl, substituted or

: [ glgsqgf S| nhut e _ 7 _
Y lgﬁu ge?i ?S%n:ghé;%ﬁ@algu stilngu(t)f; o}N%ﬁsgg%ﬁ(to Bﬂ’eds (O):NR" and
NRA@al kyl , substituted or unsubstituted heteroaryl,

substituted or unsubstit.uted heterocyclj.c, ring, )
R’ SsGeiet s G oo s bbea PR oRpel e RDnsubstituted alkyl,
hydl_%‘é?lﬁt LORE eduifitad Ui tinkidsafhtdie tagyioaimil aliksttuted Nbi Nsubstituted

cyano, fornyl, acetyl, hal ogen, protecting
hetegoayahsring (O) -Ra, -C(OQ O R a, -C(ONRaRa $(O) g-Ra,

- S - N -NRaRa, -ORa of .- SRa; WO 2004/ 089940
Wheﬁ’éfﬂ %%éﬁ%%@o%@nﬁ%& ﬂé@ﬁn&ﬁal ogs, their
wher@HhPPBEesents L B; 1 egi oi somers, their stereoi somers,

their enantionmers, their diastereoners, their

whepeih yreprpsents t héi r phar naceutical |y acceptabl e salts,
their pharmaceutically acceptable

whet hei r l\rl-seoxsidﬁlfs ]

LGN IAPRESS A ﬁgg’r phar maceuti cal conpositions

with the proviso that R* is not NH,

wherein R? is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstitued alkynyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted cycloalkylakyl, substituted or unsubstituted cycloalkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted heterocyclic ring, substituted or
unsubstituted heterocyclylalkyl , substituted or unsubstituted heteroarylalkyl , nitro, -OH,
cyano, formyl, acetyl, halogen, protecting groups, —C(0)-R?, -C(O)O-R?, -C(O)NR*R*, -
S(0)¢-R%, -S(0)¢-NR'R?, -NR°R?, -OR* or -SR?;



contai ning them or a pharnmaceutical acceptable salts
t hereof conprising the steps of: a) reacting the

wa@ eovposardd of general formula (10) with a conpoRemMIB2D04/000355
the general formula (11) 10¢ the presence of a base

and %%mgl;gg, %}%top%s%eg%@ﬁ@%% gl%?ﬁ) géré%i?ggp%gm(eﬁse)ngnmiomers,
heirMRG§tEleBm¥Ys t@eiP iR ' bR GRS their N-
0858 S 3 A | B R ! AR 80! i
oxidesyttherrrpliaraagewicatln eiceppitabla solvatesnahd tigeio phargianeutizal compositions

contifRTHGn FRE B Alichl spafi Py B eRl ihrdind BBy
in pyridine or DVF, and

a) rdaBfifi@he ThmpBhenyt RAesPrRARAN bPHItH DcbMmpbMid $tht Beneral formula
tricyclic "internmedi ate of the general fornula (13).

alf%ﬁmegﬁg&ﬁkbfuuﬁée X (2N)n PR1 (13) WD 2004/ 089940
PCT/ 1 B2004/ 000355 107 c) oxidizing the tricyclic

intermedi ate of the general fornul ag(43) to the
intermedi ate of thg g ral formul 4. (14) using sodium
chlorite or potas mepg mngana&ﬁé@ﬂa

// z PR

(O2N)y
(10) (1)
CHO
R, T@\W]I/\; R2
(OZNL(/ X PR’
(12)

wherein Z is a halogen, wherein W is a halogen, to obtain the intermediate of the general

formula (12).

b) cyclizing the intermediate of the general formula (12) using a reagent chosen from the
group consisting of palladium acetate in DMF or glacial acetic acid, nickel catalyst in
pyridine or DMF, and tetrakistriphenylphosphinepalladium in DMF to the tricyclic

intermediate of the general formula (13).

CHO
< = 2
(R% ——’I‘Jl/\; R
m 7 x )
(O2N), PRy



OR), bl R (02N). PR (14) d) converting the
i nternmedi ate of the general fornula (14) to the

WO pdoensmdd at e of the general formula (15), WhBCEIBR00M4/000355
is -CONR7, by reacting an #U0ti vat ed carboxylic acid

o) N2 T AP BT A G formi b B énlgfmadiate of the
genedf rf@rrnﬂlla Eﬂt) &g dolftim %lﬁ)ﬂtetdg?o%&hﬁ%h&ﬁfn bgtituted

aryl or eroaryl am nes under” basi c
conditions; Y-Ar 2 (RmL. RX (02N)n PRA (15) e)
reduci ng the i nternedi ate of th@ neral formula (15)

to the internmediate of th genea formula (16). Y-Ar
I R (R mY X (HZRB)H R2 converting the
i nternedi ate of the gener 15( |]a (16) to the

desired conpound of t(dw),, R4 iBR-NRSR general
formula (1) wherein Yis - 6 WD 2004/ 089940
PCT/ 1 B2004/ 000355 108 Y- Ar yml | - R2 .

d) converting the intermediate of the general formula (14) to the intermediate of the general
formula (15), wherein Y is —-CONR’, by reacting an activated carboxylic acid chosen from
the group consisting of acid halide, mixed anhydride, and active ester intermediate of the
general formula (14) with the optionally substituted aryl or heteroaryl amines (ArNHR’)

under basic conditions;

Y-Ar
Ron—ey L R
(ON), * IR
(1s)

e) reducing the intermediate of the general formula (15) to the intermediate of the general
formula (16).

Y-Ar
7 N
(R3)m—;/jx_,ﬁ; R?
(HoN), PR’
(16)

f) converting the intermediate of the general formula (16) to the desired compound of the
general formula (1) wherein Y is ~CONR’, R*is -NR°R".



X (R4A)n PRA (1) g) and optionally converting the
conpounds of the general formula (1) into the
waeosmespaendi ng salts and /or the N Oxi des. 81.pr&r/mnomomo3ss

for the preparation of conmpdunds of general fornula
(1) Y-A (RBmI R X (R4)nyEy R (1) wherein:
R, R2 and R3 may be sane di #ferent and are
i ndependent |y sel ect@dmf‘tﬂ" ac rence fromthe
groups consi sting of Eyg geﬁ( upstituted or
unsubstituted al kyl, stituted™or unsubstituted
al kenyl, substituted or unsub? i tued al kynyl,
substituted or unsubstituted i\/m oal kyl , substi t ut ed

g) ad opsokslyi tohagtisy Ghoad t de or

supst [ t]gt ed l€£%/oa kedr%ﬁ@klg%b%ﬁ{?%t%gwf formula (I) into  the

Comﬁﬁ T’%ttﬁta@@/%frt N-@xjdes.i t uted or unsubstituted
aryl al kyl, substituted or unsubstituted heteroaryl,
substltuted or unsubstituted heterocyclic group,
subbt i t Atreethod farnisaisparttisrest BHRUAGYSH Qéhé‘ljarﬂ')lnnu
substituted or unsubstituted heteroaryla
-OH, cyano, fornyl, acetyl, hal ogen,
groups, -C(O-Ra, -C(O)ORa, - C(ONRaRa , -S(O) qg-Ra,
-S(O g-NRaRa , -NRaRa, ,-ORa, -SRa or
substitutents ortho to each other, may be joined to a

forma saturated or unsatu - rbered ring,
whi ch may optionally eher oat ons
whi ch may be santR é —cﬂ‘(llf @ 2 NRa

or S; WO 2004/ 089940 P
is-NR 5R6 ; wherein R5
and are independent|

é sel ected fromthe groups
consi sting of hydro n)“ substituted or

unsubsti t ut ed

al kyl, substituted or unsubstituted apkepyl,
substituted or unsubstitued al kynyl, substituted or
4))
wherein:

R', R? and R® may be same or different and are independently selected for each occurrence
from the groups consisting of hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstitued alkynyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted cycloalkylakyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, substituted or unsubstituted heteroarylalkyl ,
nitro, -OH, cyano, formyl, acetyl, halogen, protecting groups, —C(0)-R?, -C(O)O-R?, -
C(O)NR'R?, -S(0)q-R?, -S(0)¢-NR’R?, -NR*R?, ,-OR?, -SR® or when two R’ substitutents
ortho to each other, may be joined to a form a saturated or unsaturated 3-7 membered ring,
which may optionally include up to two heteroatoms which may be same or different

selected from O, NR? or S;



unsubstituted cycl oal kyl, substituted or unsubstituted
cycl oal kyl akyl, substituted or unsubstituted

W@ yoHosdokenyl , substituted or unsubstituted arpeT/1B2004/000355
substituted or unsubstituteé® arylalkyl, substituted
or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclic ring, substituted or

whekéitd RO${-NREIR€dwheleff RE Ykd R|6 %J&yﬁe saﬁiébocit dlfféfeﬂg aﬁ)({ are mdependently

unsubstituted heteroarylal kyl |
seledied dtpum, the CgoppRaconsigling ©f %{dro@@lo)slummted 918(11@}1(1)st1tm¢d alkyl,

SubStl@% CE])S? Hﬁ%‘ufggtlt’utedc(aTl%e)nyg,eangéq{&% Fggsubstmﬁggﬂgynylaﬁlbsututed or

unsubSitatedPrcO¢IOgkiN g sWsatiRG Ur Rasdatduki t@c%@ﬂ@laﬁk&h e Euﬁm}hted or
be JOIned to a forma saturated or unsaturated 3-7

unsulsifgisdeycloptenyl, subitutosh o Hnsibstitind awhl sybstifedige unsplbstltuted

oy YL AR Sy MBIl s

ring,gr osybstituted soi nlglsubstﬂ;mtbd;t hevatoeylclgaralkmS wlnbstithtetl e dr anydubstituted

subst |t ut ed or unsubs uted al k Juted,
hete ROV 4 e Gt SYURy CFIoEEh g A SHGUOTRECEIOBIER: , SOy
R’ s(@ kmtwut NIES-RF QEYNRF 3LmﬁaRaK¢|\§s§  RIFERE est(tspﬁvt N%C(RaRa

consi s i ng” of O S(O IS select
-NR R Of@Rah eSRy}; pratection graps 0y IbfandCR @p i, othNRﬁs_( B ;pmed to a form a

O oNR7 0 R7 R7..is. sel ed fromt p
satug Bk P Ty aroyehed S FrEur B are pE el piel e t tvo
hetefdatoyls, whibly eia g>b)é|same ORaiffesed deiette bR O, RS HPSE i t Ut ed

aryl, and substituted or unsubstituted heterocycllc

ring ; wherein Pis selected fromthe group consisting
of 0, and S; wherein in represents 0 - 3; wherein n
Ar iy egdecterfrom the -grmp comkistieg nf spbstptessemursubstituted agyl, sibstituted or

I,OVI 4 rein Ra.is selected.
unse b G EEY p S PR BRI QPR IS BEE | BOY eqUpitted or
unsuggtﬁu{égqlb{epga@g rm:gl kyl, substituted or unsubstituted

kenyl, substituted or unsubstitued al kynyl ,

Xls§é19<§ FrHﬁletHe Q;QI%@E%% Subs Itute "000355 110 or

unsu stl tute cl oa unsubsti t ut ed

LSO o cAPRD 7 IO ASI SO or

NR7€((D:)§t ituted or unsubstituted aryl aI kyI substi tut ed

or unsubstituted heteroaryl, substitut ed or
R’ i5,selepied fom the gr@pgrcgevgtmgcof hydrogen, substituted or unsubstituted alkyl,

hydroxyl, -OR? substituted or unsubstituted aryl, and substituted or unsubstituted
heterocyclic ring ;

wherein P is selected from the group consisting of O, and S;

wherein m represents 0 - 3;

wherein n represents 1 — 4;

wherein q represents 0,1 or 2;

with the proviso that R*is not NH;

wherein R? is selected from the group consisting of hydrogen, substituted or unsubstituted

alkyl, substituted or unsubstituted alkenyl, substituted or unsubstitued alkynyl, substituted



ring, substituted or unsubstituted heterocyclylal kyl ,

substituted or unsubstituted heteroarylalkyl , nitro,
WO 04/08993N0, forrryl, acetyl, hal ogen, protectiPgr/IB2004/000355
gr oups, C(O) - C(O)Om C(O)NRaRa . -S(O)q R a,

or %ﬁ&asgj@%ed tCM%‘Pﬁlkb’bLﬁ‘J@ﬁ‘ﬁP@d %@pfuhsaal.t%ii §Mﬁe@1§ylakﬂeus|ubstltuted or
unsu%Etﬁﬁ?c@' SRMBIKEnyl Ig@lbé'tmﬁgkfef Wi ﬁtfuteiglt 51'?1 I substituted or unsubstituted

di astereoners, their ynor phs
arquilkbdr sttt odc at hysu’astue;wﬂd@t@ozﬁal tssbstitited ror Nnsubstitées] heterocyclic

ringy, IEPHURER: REar rpbiss TEEO T b ERUREDY oh unsubsituted

heteﬂ@agnmyle Uhitf2LORS Sﬁdhbaﬂirﬁyls akdtsl, hm%gapfpr&e&mg gbﬁﬁls treo)-R?, -
reactl n t he CO ound 0 the genera

C(O}%BmﬁCéOQPiRgRaw $GQ)aRco§f@qﬁ\ER&“ R Ry erfdR a0 -SRor nul a
and {‘%E %1%&%?&&1 %ﬁ?o?ﬁ%?, t@é efegﬁ)zs%%egg thé%gtFi)emsLm(g?V\shRghreleri%R%omers,
theiri diasteftahneege rtheinhil@herphs thsir Cﬂ‘lmﬂﬁﬁ\cdun@a‘ﬂﬁ Becegtablepsalts, their N-

b
OXIdgsg Rﬁf'r‘l? fplagtgmxcsut&ﬂ ¥i ml? felurtse &P@tﬂ@el 5@?23@?@% p@mpositions
contdiftin hé‘}n Q%gkhatﬁﬁceﬂw&&meﬁgble %(alts(tggll&f‘cd:)n@nsﬁﬂgqt)ne SR%S ot)‘

cyc izing the internmediate of the general” formula
by using a reagent chosen from the group consisting

a) rq;«llFtéxéé lelcgtgllg]lnj P{fht e§ernie£ﬁi :¥8r116qla %@C Iwg dg ch}nlpguncf og 'the general
formu®f (18KinSthé prR&EIRAGERNI nepal | adi umin DVF, to the
tricyclic internediate of the general forrrul a (20).

WO 2004/ 089940 PCT/ | B2004(,000355 111 F

R

D2
Z I R

Z HX ]
(O2N), PR
a7 18)

wherein Z is a halogen, wherein W is a halogen, ,wherein FG is chosen from the group
consisting of CHO, COCHj3, CN, COOR?, under basic conditions to obtain the intermediate

of the general formula (19).

(R /:Q Q R?

(OgN)n PR!
19)

b) cyclizing the intermediate of the general formula (19) by using a reagent chosen from
the group consisting of (palladium acetate in DMF or glacial acetic acid, nickel catalyst in
pyridine or DMF, and tetrakistriphenylphosphinepalladium in DMF, to the tricyclic

intermediate of the general formula (20).



FG (R3), I RR X (2Nn PRL (20) <c) oxidizing the
tricyclic internediate of the general formula (20) if

WO-HUBS@HO or COCH3, or hydrolysing if FG is EN/IB2004/000355
COORS, to the internedi ateldf the general fornula

(14). COOH (RBAyml~1 1 ~ R2 (E@N)n PRA (14) d)
converting the internedi a general fornul a
(14) tothelnterrredi%t)—?‘z' hl al fornula (15),

wherein Y is - CONR7 (E)\/ act n n activated

car boxylic acid chose Mrom 'g’r oup consisting of
acid halide, m xed anhydri de, (aopl active ester
internedi ate of the general forrmula (14) with the
optional Iy substituted aryl or heteroaryl am nes

© o ARG R s gnid @A yEf e £l or cocn,

or hydrobysingdf BGds OGN 6hEO0RAEH ahe ﬁ%@hl@te(o]ﬁﬁe gé?lel;ah formula (14).
i nternedi ate of the general formula (16)

2004/ 089940 PCT/1B2004/000355 112 Y-Ar

COOH
(R3)m—§Ixj© R?
(ON)y PR’
(14)

d) converting the intermediate of the general formula (14) to the intermediate of the general
formula (15),wherein Y is -CONR’, by reacting an activated carboxylic acid chosen from
the group consisting of acid halide, mixed anhydride, and active ester intermediate of the

general formula (14) with the optionally substituted aryl or heteroaryl amines (ArNHR”)

under basic conditions;

Y-Ar
/ N
(Rs)m_L/l < | — R?
(O,N), PR’
@as)

¢) reducing the intermediate of the general formula (15) to the intermediate of the general
formula (16).



(RBAym 07117 R X (H2ZN)n PRA (16) f) converting the
i nternmedi ate of the general fornula (16) to the
walzwinedsconpound of the general fornula (1) REBIB2D0¥/060355
is -CONR7, R4 is NRSR6 ; Y&r (R3)ml | - R X (R4)n
PR (1) g) and optionally conv Qging t he conmpounds of
the general fornmula (1) into the" rcorrespondi ng salts
and /or the N Oxidegr? 822 Ror the preparation
of conpounds of generdr Y 1) Y -A (RBymj R2
X (R4)n P-R (1) n: RIPRR2 and R3 may be sane
or different and are i ndependently sel ected for each
occurrence fromthe group cofMi)sti ng of hydrogen,
substituted or unsubstituted al kyl, substituted or
unsubstituted al kenyl, substituted or unsubstitued
e TSl r
D el ne TR Sgtlh% gt X Faumgéés{\@?‘%g%e §é8p8und of the
general Sorbsila (L) tvderaiy 3 oalJONRK R is lehéé%l stuted or
unsubstituted cycloal kenyl, sup gltuted or

unsubstituted aryl, substitutediOr unsubstituted
arylal kyl, substit wmhgﬁzﬁgkat ed heteroaryl,
substltuted or unsubstit ocyclic group,

substituted or unsubs®%uted hePBrocyclylal kyl,
substituted or unsubstituted heteroaryl al kyl

4y

g) and optionally converting the compounds of the general formula (1) into the

corresponding salts and /or the N-Oxides.

82. A method for the preparation of compounds of general formula (1)

)

wherein:

R', R? and R? may be same or different and are independently selected for each occurrence
from the group consisting of hydrogen, substituted or unsubstituted alkyl, substituted or

unsubstituted alkenyl, substituted or unsubstitued alkynyl, substituted or unsubstituted



nitro, -OH cyano, fornyl, acetyl, hal ogen, protecting
groups, -C(O-Ra, -C(OORa, - C(ONrRaRa , -S(0O g-Ra,

WO B(00pgp9NRaRa , - NRaRa, -ORa, -SRa or when twoP@BIB2004/000355
substitutents ortho to eatBB ot her, nay be joined to a

cyclq,aﬁlwgl aﬁxﬁ%{.{tﬁ{e 59 og‘gﬁ“ﬁ%ﬁ}qt rat cj?ﬂg%ﬂ Sél%r edte%y or' Sinsubstituted

cyclduBteal D adud Bl 65 mshwt@mlor sebstifigécedr uriabgiited arylalkyl,
fromO, NRa or S; wherein R4 is selected fromthe

subsgwgquorb @ngq@tlmqg{ deterqard Reubstifiied Or nurRsbyiteteRaretpgeystic group,
subs?tﬁ[@% &runq{llgsfu%tg@h yﬁ?ﬁ%ﬁﬁdﬁgﬁﬂgéatdrmn%sﬁﬁftgadhét&%gxlylalkyl

r oups consi st rogen, substitut
nitroy n@Hbsdyanmt fotmal, k@detyl,shtiegert, Lpret(dctmg grspbs -C(QFRY -C(O)O-R?, -

cofbE reBar Stolb e, R cy BRRE; For ihbaiaye i aostiwtent

orth®fo 4B UIRE, 'Iﬁzgll%jjonféﬁ% 9%116”}’ 4 %Kﬂﬁatecﬁmﬁishﬁlkﬂt&%-qrmembered cyclic

unsubst i t Ut cycl oal kenyl, substituted or
ring, wisicly stauytqpttledalébr iniclude siptiattive tnetetoatems wbidhsmay be same or different
sdaéﬁ%% %% thltuted or unsubstituted heteroaryl,
?Pt unsubstituted heterocyclic ring,
substitut ed or unsubstituted heterocyclylal kyl,

subsfituted or unsubstituted heteroayylal kyl , nitro,
wherer R cip aiscter dramdhe 2rouppnRgting ef IORG Whergindy NadkR® may be

e B ARyt AR B gy o

substifNRaRar unﬁ’é&tmmSRalkymr aiibsttutedg og nmsuiistmlted?S ahﬂ&dle&ubsﬁituted or

I T RO TR ——
I t

oG ol A G0 e,

substimkeelodrathstbsitnted erydalbylpsubstititestt <p1nglsnl15st1$1up<é heterpasd, sybstituted or

bst ted b t t,ut ed
unsulg R olerS S HE e St et AR MRyl csubstituted
or uhbubStiRRd BHEShHIAIKA, itro, L% bsyhrid) iRt deaf eC@(a}-RP -C(O)O R, -
ring; Xis sel écted fromt he ou conS|st|n ama
COBRI, , 0B (MR R SU0igbeiR D25 SOATRY | G2OTB OB YS - NRR'

S LR AR e BB MY i o

may tHRgoBe@UYH aCORA | Sédtitgtedfor hm@ét@@&lﬂ 3-5 uhahbdred egeliar ring, Wthh may
unsubstituted al kyl, hydroxy substituted, or

opthmﬂm pepludeynete ta\nyheteraﬁamé mémh nay él sgpe grdiffssentt splestpd from O,
erocycllc ring ; wherein P is chosen fromthe group
ORsi sst | ng of 0 and S;

Ar is selected from the group consisting of substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted heterocyclic ring and substituted or

unsubstituted heteroaryl ring;

X is selected from the group consisting of O, S(O)q or NR%;



wherein mrepresents 0 - 3; wherein n represents 1 -
4, wherein g represents 0,1 or 2; with the proviso
wo bat/oge940 s not NH2 wherein R is sel ected fropa1/iB2004/000355
group consisting of hydrogér, substituted or
- e I feut 7un ut 7
v AR iR, Bolt ot e CRRR PR IO) St or -
NR'€(@gstituted or unsubstituted cycloal kyl, substituted

R IGHEeL o0t B B SarReiig of SYeesis qobehpied or umsubstituted alkyl,
hydrHi‘}s‘IUb@Rat WuBgitated! rsh'&%’f)étit%g daQf, YRS UBHstifud e c10r unsubstituted

aryl al' kyl , substituted or unsubstituted heteroaryl,
hetermapd tciringt; ed or unsubstituted heter ocyclic ring,
substituted or unsubstituted heterocyclylal kyl
whexsethtsi dhosedfram thngrobp totsidseng ofietaed Sar yl al kyl , nitro,
ano 0 |, acetyl, hal ogen, protecting
eSS L (OO ka, - &0 NaRa - S(O)g- Ra

whefeﬂp)egféglaﬁgeq 4-NRaRa, -ORa and -SR a; and their
anal ogs, their tautomers their regioisoners, their

whersineq apresomte Ol ondiei r enanti oners, their

astere 3 pol ynor phs, their
Wlthg a‘?rﬁﬁléga%n?i{a Efnoqgﬁgﬁépt able salts, their N oxides,

whetfelieR? 1sp§b@d’cf@lcﬁbﬁ1| thalgrotipacunsiptifd bﬁhﬁdlbg’é:li, 86bstingled bﬁ uhsubstituted
har naceuti cal ngom tions contalning themor
alkyg B

sebstitted oy ersﬁubae Bt éBP@ls%qbﬁtﬁuieﬁé’Fé‘éﬁuh%Hﬁ?ﬂ|3§Wﬁ@j1 Hibstituted
or u?i%t?o@ﬁ u?éd Eggloﬁlﬁ?ﬁtéuggtlthgﬁ 810 ﬁjtu?Jd tc?&? #ﬁ%y;\[ SFB% tuted or

conpound genera
unsubﬁtlthi&& qybleal&aﬁyﬂ eifibstitihed er dpsubstiizd2aryl; RsubstibatddRor bidmBstituted
% WO 2004/ 089940 PCT/ 1 B2004/ 000355 1%‘?
arylaode Bl dsorau‘l*ﬁé‘i’%tlé?‘? heferensylnisHostiied QF apprbafted Raterocyclic

nng,}_&%ﬁ%&ﬁalorf Q&S Geut 6%3)heterN9cl)ﬁﬁg‘g)lm ,I sfbdtithiéd Xor unsubstituted
heteroarylalkyl , nitro, -OH, cyano, formyl, acetyl, halogen, protecting groups, —C(O)-R? -
C(0)O-R?, -C(O)NR’R?, -S(0)¢-R?, -S(0)-NR'R?, -NR°R?, -OR" and -SR?;

and their analogs, their tautomers, their regioisomers, their stereoisomers, their enantiomers,
their diastereomers, their polymorphs, their pharmaceutically acceptable salts, their N-
oxides, their pharmaceutically acceptable solvates and their pharmaceutical compositions
containing them or a pharmaceutical acceptable salts thereof

comprising the steps of:

a) reacting the compound of the general formula (21) with a compound the general formula

(22) in the presence of a base

NO RS
G G | SR
Vv HX
PR’
HaCOC

(21) (22)



(23) b) reducing the internedi ate of the genera
formula (23) the internedi ate of the general fornula
W@ 2000/0D9MNHZ (R )m % RZ X H3COC PRL (24) C)PCT/IB2004/000355
cyclizing the internedi ate1sf general fornula (24) by
whetteaz 01 zbalogén, tobbieiHe RieriRiile dlihe Hehd fnhGRBE)!
chosen fromthe group consisting of Tuprous oOXi in
0. 1IN sulfuric acid, and copper in DMSOto a tricyclic
i nternediate of the general fopmila (25) (RmYO |\
R2 X ~ H3000 PRL (25)R%)MHZ fcgnvé@)gzthe acetyl
group of the tricyclic inte [ of the general
formula (25) to the apgiggn do groggt 83. A method of
treating inflamuatory di seases,(zgj' sorders and
conditions characterized by or associated with an
undesirabl e inflammatory i mmune response and al |
b) r%i l§éeasgl§an cogdi ti ?ns i nduced by or associated with
aﬁ a3 L Infarmegiate of dhe generalHormigla d23Poie- intashiediate of the general
foriglAR24)ses adninistering to a subject in need thereof a
therapeutically effective anount of a conpound
according to clainms 1-78 or 79. WD 2004/ 089940
PCT/ 1 B2004/ 000355 116 84. A nethod of treating
inflammatory conditi Ry, N gesorders
conprising adm ni stering ct in need thereof
a therapeutical ly effggpive arfount,rof a conpound
according to clainms 1-78 or 7&4 . The net hod
according to claim84, wherei dai d inflanmt ory
conditions and immune disorders are chosen fromthe
roup consi sting of asthma, bronchial asthma chronic
©) c¥plang, theiiperpedipsndiggnerakoasela (24| ey djzotizbiioh folRwed by coupling

using A$LAHRRMNHOE G BLAMHL 2108p con lalrnlgtolf%hprous oxide in 0.1N sulfuric acid, and

copper in DMSO to a tricyclic intermediate of the general formula (25)

(R —:jj(‘,@—Rz
~ X

H3COC PR1
(25)

d) converting the acetyl group of the tricyclic intermediate of the general formula (25) to the
acetamido group.

83. A method of treating inflammatory diseases, disorders and conditions
characterized by or associated with an undesirable inflammatory immune response and all
disease and conditions induced by or associated with an excessive secretion of TNF-« and
PDE-4 which comprises administering to a subject in need thereof a therapeutically

effective amount of a compound according to claims 1-78 or 79.



rheumatoid arthritis, cystic fibrosis, chronic
bronchitis, multiple sclerosis, Crohns disease,
w@smnagoie, uticaria, adult vernal cojunctivitPGI/1B2004/000355
respiratory distress syndroige, rhematoid spondylitis,
osteoarthritis outy.artheit] t 1S, al l.erdi .
co%‘FunC%\i \x}?e{tl'imosd; olanjrf%t%tl rgf?aﬁﬁrg%brl C%%:l{ialh P? ia(%is ,n%m%ne disorders
compHisigy @tnhiviitezidgltb taisabjeeiCiaeiged thateoph chetlgjenttdlly effegtide amount of a
chronic inflanmtion. 86. The nethod according to
compqua geeprdingfie pRIMAS §x(B@Ti’Af | anmat ory condi ti on and
[ ne r : s
condi 1 onE R SRR (Bl 8y h AL Riimgtory conditfons and
immuiedisorders aracliosén fromethe gyoupandsistingf aatheha, bromahigl asthma chronic

di sorder,s are sglected..fromthe.group consi sting of .
ObSHURYS, HIPGRYY  STRFALS GALCTBI | TP e SRRl c&rafpRa. nephriti,
rheuldid@S$ arthi®id) lc§sti HiBfosisP6MBhi, brékdhitisa Mehlhgiersclerdk®, CrbBns disease,

met hod according to claim87, wherein said _
psorgipisy afiearispradulioMerngl eajunetividh orepirqterynistiessysyiiome, rhematoid

oL BHESBs BB Bl LI BB R 1E LBy bowel
condiidneclllegrativegmnlias, eckana) atapingerinatitigandidironie infragnrhation.
said organ or. tissue a therapeutically

andint  bhe metodpseerding @ slaget: adcn faig %égry condition and
immE@5eHaRg éé th &1'1&@'32?11?%@;1{3& Z&Td}tﬁ)%: A net hod of

treating disease central nervous system
CORfr i sThgmetahdiactatipigitoglairo 84, whizpmchid inflamedwtdrfieprdifions and

et R bl o 2205 & FRTRBHAGy condiions o
immBREQESHIBY of heCluAEI ks, KR8 RIWRISS kil afl BEABES Of the
central nervous system’are chosen fromthe group

coB8i st Thg methafemcerking o claimmddi whergonsaid jizflammatory condition is

Al zhei nmers di sease. cardiac.fajlure, .sho RN
chosgly G B acubicRro o s SRuouB T s Bkl i hini
i ngoll i NArA&hSd Ftt abdtind BifREneAIGATh 3h Bffe@edbryagtop tisfig domprising
~a subject in need thereof a therapeutically effective
delivenpgno efid corgampouguace srammsytically effeqtive amowntopf pgcompound

represented by a compound according to claims 1-78 or 79.

90. A method of treating diseases of the central nervous system comprising
administering to a subject in need thereof a therapeutically effective amount of a compound
according to claims 1-78 or 79.

91.  The method according to claim 90, wherein said diseases of the central
nervous system are chosen from the group consisting of depression, amnesia, dementia,
Alzheimers disease, cardiac failure, shock and cerebrovascular disease

92. A method of treating insulin resistant diabetes comprising administering to a
subject in need thereof a therapeutically effective amount of a compound according to

claims 1-78 or 79.



