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The present invention relates to novel heterocyclic compounds, their analogs, their
tautomers, their regioisomers, their stereoisomers, their enantiomers, their diastereomers,
their polymorphs, their pharmaceutically acceptable salts, their appropriate N-oxides, their
pharmaceutically acceptable solvates and their pharmaceutical compositions containing
them. The present invention more particularly relates to novel Phosphodiesterase type 4
(PDEA4) 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 pharmaceutically
acceptable solvates and the pharmaceutical compositions containing them.

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

RO

(RY

)

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



fromthe groups consisting of hydrogen, substituted or unsubstituted al kyl,
substituted or unsubstituted al kenyl, substituted or unsubstitued al kynyl,
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R?, -S(0)-NR°R?, -C(=NR")-R’, -C(=NR*)-NR'R?, -C(=S)-NR°R?, -C(=S)-R’, -N=C(R°R"),
-NRR?, -OR?, -SR?, protecting groups or R’ and R® to each other may be joined to a form a
saturated or unsaturated 3-7 membered cyclic ring, which may optionally include up 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-pyridy]l or optionally substituted pyridyl-N-oxide selected from 4-pyridyl-N-oxide, 3-



2-pyridyl or optionally substituted pyridyl-N oxide selected from
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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

heteroarylalkyl , nitro, -OH, cyano, formyl, acetyl, halogen, protecting groups, —C(O)-R?, -

C(O)O-R?, -C(O)NR’R?, -S(0)¢-R%, -S(0)-NRR?, -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.

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

novel heterocyclic compounds of formula 1 as defined above.



oxi des, their pharmaceutically acceptable solvates and their pharnmaceuti cal
conpositions containing themor a pharmaceutical acceptable salts thereof.
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Consequ mani pul atiion of
eosinophil is the most prominent component. The magnitude of asthmatic reactions is

correlated. with the number of eosinophils present in lungs.

The accumulation of eosinophils is found dramatically in the lungs of asthmatic
patients although there are very few in the lungs of a normal individual. They are capable of
lysing and activating cells and destroying tissues. When activated, they synthesize and
release inflammatory cytokines such as IL-1, IL-3, TNF-o and inflammatory mediators such
as PAF, LTD4 and related oxygen species that can produce edema and broncho-constriction.
Tumor necrosis factor (TNF-ot) was also known to be involved in the pathogenesis of a
number of autoimmune and inflammatory diseases. Consequently, manipulation of the
cytokine signaling or biosynthetic pathways associated with these proteins may provide
therapeutic benefit in those disease states. It has been well demonstrated that TNF-o
production in pro-inflammatory cells becomes attenuated by an elevation of intracellular
cyclic adenosine 3',5'-monophosphate (cCAMP). 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'



cyt oki ne signaling or biosynthetic pathways associated with these proteins
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enzyme, is a key isozyme in the hydrolysis of cAMP in mast cells, basophils, eosinophils,

monocytes and lymphocytes. The association between cAMP elevation in inflammatory
cells with airway smooth muscle relaxation and inhibition of mediator release has led to
widespread interest in the design of PDE4 inhibitors [Trophy,T.J., Am. J. Respir. Crit. Care
Med., 157, 351-370 (1998) herein incorporated by reference in their entirety]. Excessive or
unregulated TNF-a production has been implicated in mediating or exacerbating a number
of undesirable physiological conditions such as diseases including osteoarthritis, and other
arthritic conditions; septic shock, endotoxic shock, respiratory distress syndrome and bone
resorption diseases since TNF-a also participates in the onset and progress of autoimmune
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].



Med., 157, 351-370 (1998) herein incorporated by reference in their
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t he cent4 aihlbmowdws beendwelinthamcterisdde its immuhatctapttemtatelld where is akwcdsi ¥e
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in turn inhibits the production and rel ease of pro- inflanmmtory cytokines
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unfortunately, is ITnmted dué to their undesirable side efféct pro
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cells in the gut. Barnette, M.S., Grous, M., Cieslinsky, L.B., Burman, M., Christensen, S.B.,
Trophy, T J., J. Pharmacol. Exp. Ther., 273,1396-1402 (1995) herein incorporated by

reference in their entirety. One of the earliest PDE-4 inhibitors, Rolipram™, was withdrawn

from clinical development because of its severe unacceptable side effect profile. Zeller E.
et. al., Pharmacopsychiatr., 17, 188-190 (1984) herein incorporated by reference in its
entirety. The cause of severe side effects of several PDE-4 inhibitor molecules in human
clinical trials has recently become apparent.

There exist two binding sites on mammalian PDE-4 at which inhibitor molecules
may bind. Also PDE-4 exists in two distinct forms which represent different conformations.
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
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| 2of or mireoporgied &, FERnoq iR |t enuretino herete, Segtiyermtpifers of B
Phar ma.c ozyreed woull have Ytr£Btic eHORS In MELAIAID ARERRE 3hAfad¥stiRE BiEORE 1N its
entirety].” Accordingly, conpounds displaying “nore PDE-4D isoenzyne

sel ect i vgspiratorpedisgases. A, B or C are found to have fewer side effects than
Rol i pram [ Hu s. Bet.al., Br. J. Pharmacol. 1996, 118, .1183-1191 herein

i ncor por at ed%'gﬁo}‘%l? é?%ﬁ@é%??f%éﬂupé ] ?\é“'ﬁ}}‘? gfg%W@Fklggltggt%q%é‘guﬁ’

| nhi bi t gé1sctile FTiE4%isodynft? HISIt0fE Wo Ofad SicReds N2k BREH lilfitel! T @&ddus! ddnjpdlhdymmat ory
di seases such as asthrma and other respiratory diseases. Although several

r esear chayg shops FRE-4ontubitione worl d are working to find highly selective
PDE-4 isozyne inhibitors, so far success has been limted. Various conpounds

have shown PDE-4 inhibition. NC,,,, COONCI r'N O,, OIlI/ NO/ N\ I IH
|
Q \\\\\COOH o c!
! NG, S o __
? H 1 N N N\ /N
= N H
(I) é @ MeQ ¢
ARIFLO A CDP340 B . D-4418 C
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N o} Xy, O NH
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CP - 220,629 F O PD-168787 G Filaminast H

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 5CP-220,629 which has the formula F, Parke Davis’s PD-168787
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MO CI RAIPI OL CDP-840 B D4418 Q OCI HNH2 ONO O/ HF-" C MO02SO
\OO/ F Roflumlast D Bay-19-8004 E OO QI "nN/ &NccXl :thOr2 0 }-~ N
HHCP - 220,629 F PD-168787 C Filam oast H SmithKline Beechamis "Ariflo"

whi ch hadV@RW4OPAUI a A, Byk Gul den's Roflumilast whi cRCHEB20HMOIS, nyl a D
and Bayer's Bay-19-8004 which has thebfornul a E have reached advanced st age
of _humag,yehi RiCRk bih@hS G IS yERURRIRGSast I BAYfes t -4
inhibitory acti v!:t yHllﬂcl que Ceqﬁlt ech’ gﬂgﬁg‘(\g‘%&opgﬁ ﬁlg @%FQ' EI?B%E‘{;%,” ng

Pl ough' secEntiyld@ toodffitdvy dndrsidd effeCts prbblems, AriBGRCDPER4B24hdBay: h98664 tere
formula F, Parke_Davis's PD-168787 WO 2004/089940 PCT/|B2Q04/000355. 8 which
has. t he diSERRHBHES EORRInjgaL RIS 354 ireatmAniioT aTiimE Gier cxprBRR ol 'gle?fem%%ever,

recent| go%‘dq: o g?ésgﬁtwd uré%ﬁlffe-qféliﬁfcralstrﬁrspbl ens, Ariflo, CDP-840 and

Bay- 19- 4 wer | scont omclinical trials as a treatnment for
ast hma. O heDuciagpiricalsseobdf duraesearamdimed aCtharidvélopmentpofameel anti-astideatgoi ng

phase-1 clinical trials. Duri he .course of our research ai at the
devel opf&RPOWIS BRY#NE atennial R4 i‘%hlg’(t,%p?fﬁ‘l’(&é” ey A %ﬁ%rﬁ Wi Oopeen

i nhi bit : b Vet Yads b @gma t ' i b N, |3 Gbi
bear i nggk%gcagéﬂélﬁl\l/l ?Jhl\(}ll%vg)ggﬂ %%trg%[ %cg%o er 2(&9 %8% gﬁgtgﬁ%& ?88% %dactlt ?’gﬁ No
PCT/ M) 3 applibdfiornd MocRCTAR(30444 B dat2d @R tdber 8] 200 hereincinadrpdrated by referencein n
their entirety for_a novel series.of tE‘i’C clic ¢conmpo RrYutggful for the

t r eat mefieiloentitely far3afiBYS) SEAES off Eqyclc foamoyrds tyqatme | ON

inflammatory and allergic disorders
SUMMARY OF THE INVENTION

Accordingly, the present invention provides novel heterocyclic compounds of the

general formula

M

wherein:

R', R? ard 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
uncubstituted alkenyl, substituted or unsubstitued alkynyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted cycloalkylakyl, substituted or unsubstituted
cyzloalkenyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl,
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Accordingly, the present invention provides novel heterocyclic conpounds of
the general formula Y -Ar (RBm\ / R / X(RA)n n P-R (1) wherein:

R, R2 and R3 mag be sane or different and are |ndepen ‘?4?4 ed for
each occWQMEE4% om t he groups congj sting of hydr og 3 g_ﬁ g
unsubstituted al kyl, substituted or “unsubstituted aI Q d or

unsubst ipageiteal by MbubsEufs iheterly10 'subkhinubs tdrhhﬂsﬁﬂsht&t)é&' mérw ohcsgkeﬁls i tuted
or unsubstituted cycl oal kyl akyl, substituted or unsubstitute | oal kenyl ,

subst i t sibstitugad ernuisbbstiteted detegooyrlylatiohssubstitied osrunswhstibiged hctte@@r)éalklylal kyl ,

nsubst Tt G SOaPaf S HhEST, PiloGE. qroltAte Eteey obTRLRY: SACBDR 61 oup,

subst i t QENITR® i s R 1-8(O Nm’clér ONRERY |- @IH%yJSRaSMbsﬁhehumd{biubmtéhtst ituted
het er oary] al kyI , n| tro, -OH, ano, fornyl, acetyl, hal oge protecting

gr oups, oty ¢y exaly othey, ayay P&Jome Op iR saturgted) et pasaturgied) 3- NF@GRIPCT NR R2,
-OR, - t t b d
to a f or)ﬁnﬁa sé ur at e{?\ﬁg ﬁﬁ@%%ﬁg@éq@f? t‘n@n&%f&eé&n@;ﬁ@léﬁ Jﬁﬁ% be\r,r\%%g hoq'niam "

opt i onalifferénnceledred drom O, NRS oSt er oat ons whi ch may be sane or different
selected from0O, NRa or S; wherein R4 is -NR 5R6 ; wherein R5 and R6 may be
sane or different and are independently sel ected fromthe groups consisting

of hydr tet ”%pﬂ %I Fay
unsubst%&{éed Fieny #?‘3#@ Iir nsu érdlcfié%%}% eeigﬂ ST ?u ed or
unsubst séledted frone | thal gmlups smhmtsmrtgﬂoédhﬂirogms shobdtitated ecr amslhh:satdtgd akyd,,

substituted or  unsubstituted cycl oal kenyl, substituted or unsubstituted
aryl , sﬁf-ﬁ’égﬁufq.ﬁit %ugsrubatlg,tg@gstq lge@%/'bcgugstrtuteg 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, halogen, -C(0)-R?, -C(O)O-R?, -C(O)NR°R?, -S(O),-
R?, -S(0)-NR’R*, -C(=NR?*)-R?, -C(=NR*)-NR’R’, -C(=S)-NR’R?, -C(=S)-R?, -N=C(R'R"),
-NR°R?, -OR?, -SR?, protecting groups or R’ and R®to each other may be joined to a form a
saturated or unsaturated 3-7 membered cyclic ring, which may optionally include up 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,
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aryl al kyl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclic ring, substituted or unsubstituted
heterocyclxlalkél substituted or unsubstituted heteroarylalkyl , nitro,
-OH, cyan¥?? b, -c(O-Ra, -C{O O Ra, -C(ONRBRa , }(/@%?94/13&9355
-S(O)qNR'RZ C(NR')Ra -C(=NW-N® | -C(=S)-NR Ra , -C(=5)-W

ot ner ogdroxyr, MdEeh, cyalnitre Lo P fifiaordAOY, 3tTinbd Bp st C"

ot her a’forma unsat urat e
cycl i c subsgfutedhorcimsubstitoged iatkuvely) gubstntutedd:e unfubstitutetoal kneytcarboaylo sﬁbsvi/tﬁtm may

be sane or ffer el ected from i s selected fr t he
gr oup CSHE??%’FtHBtegfat]@a% ‘i”iyﬁﬂ %’EStHPtea 5 HBWFWHE"@CFA]%X] bonylereh sy ‘é‘He pr
unsubst yhu,ehufid¥dndhé Bt monbBs b {ubtidted’o uﬂﬁmééﬁltédgggggﬂﬁoerocycl ic ring and

substituted or unsubstituted heter oary ring; Ar is optionally

substi t%ﬁqe]gaggyom @Qtég&@a@#wﬁ@%gf O} danlaeﬁﬁyl opti onal ly substituted

pyri m di ne I ona 17 sel ect ed from4-pyridyl,

Fr o - Bif ageeRe Efi?rad%esé)rr opS e b1 L S R o o

opt i onalNEapgy;i t uents (one or nore) may be same or different and are
mdepen&gntl sel ected fromthe groups consisting of hydrogen, WO
2004/ 08%949 sd@qtpd fromo dhe GoDPSEPnsiEUng pf hydipgen habstfuted o1y umsbstitnied calkyl,

o unsubEbld P piiftieadh AR bbbty WAL 300 SRR O apiffhed o

substi t hWkRfbcyélic ﬂi@ubstl tuted al kyl carbonyl, substituted or unsubstituted
al kyl car bony?loxy, substituted or wunsubstituted am no or nono or di
subst i t WheeiBP lmﬂmmﬁpm@@a §I; kylanino X is selected fromthe group

consi st Y is selected fromthe group consisting of
C(O)NR“H’%f\?%;i@(ra?l%gg)tg((%) NR and - NR7TC(O; R7 is selected fromthe group

consi st mngr@ﬁnlae,ﬁié@ggn, gubstituted or unsubstituted al kyl, hydroxyl, -OR,
substituted or unsubstijtuted aryl, and substituted or unsubstltut ed
het er ocy‘dlereenﬁirmesenm1 ef% P is chosen fromO0 and S, wherein in represents

WShE bR viko RS RbONE,, &

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
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)-NRR?, -NRR?, -OR® or -SR?

and their analogs, their tautomers, their regioisomers, their sterecisomers, 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



wherein q represents 0,1 or 2; with the proviso that R4 is not NH2; wherein
R is selected fromthe group consi sting of hydrogen, substituted or

unsubstituted alkyl, substituted or unsubstituted alkepéﬁ?%@ﬁb&@%%Uted or
unsubstlpﬂéamép%yﬁ I substituted or _unsubstituted cyc ) stituted
or unsubstituted cycloalkylakyl sublituted or unsubstituted cycl oal kenyl ,
subst i t epgralformiRUY hicre! paﬁcaqu, dowiPRghlatel sHinRibit4Re pRiduttiod SETNRLY h@l kyl,

substituted or unsubstituted het eroaryl substituted or unsubstituted
het er ocytheyi are PDEdginhibitors: 4ndy theeefore anp usebltin the wentmenteofoayicty ofzalkgic and

bstit h f |
Z ge tsy: %ﬁ s Etow]ﬁ?gg@ tllﬂ%]lg‘glg O%ﬁﬁga@é@b @Q)ndhﬂg, é}&l& &gf'me?tg %xﬁﬂor _”lé( 04
R, - S( @)lﬂrgidR' rﬁnms MRerflic, coftfinctivitis, SrnalaRdnjubtivitis arb%lsmcphlhé hgdafiuloftiaf omer s,

their regi Qi soners, their SI ereoj s their_  enantioners eir
di ast er FERRASSS, rheyagtoid Arthrisp AEptict ﬁ’é’P‘F dighgters AqErItRE) ‘F‘&llt‘écggﬂF‘a’ol‘l@e%SSb ts,

t heir @g@n ﬁﬂgﬁ% lofPRE" mﬁa'a!na &ﬁﬁeeﬁ&mc eRHeVAbR e}hﬁﬂg {,Aa%wxw

phar mac osition cont aining themor a pharnmaceuti cal acceptabl e
salts t hbodmnd afink respémtory distressngyndrone. sTheroothoands of the presextsinvéntion tane

preparation of. the sa ovel .heter C C ound of the fornula
(1) as- aarienBEy5e0E 1o e Cometh e P A BB e RatBe OBy Y Geosss 11
gener al ( la (1) nore particularly, down regulate or inhibit the

production of TNF-a as they are PDE4 inhibitors and therefore are useful in
the treat rrentFudhelvaef%’G@/atﬁ \ﬁhqneﬂiglsub&ﬁ'éﬁnta Mﬂl&nﬁdzsbﬂgtedj alkyBs c'substititedii ng

ast hma, ghron ,at ,| $ ar bler

rhiniti safkoépll e?ud’s conjaﬁ# ll V|St8|8ést&ut\g§r con?ultj)c %ﬁoaékogll n(‘i’t‘)‘%k ﬁ‘}t%d

gr anul orgycloalik | ‘gubstibgtedt ywiletatifehyll | tsubstitaeat aﬁylahﬂck subbtitiRt e aryl’

ul cerative colitis, Crohn's disease, reperf usj on ] nmy of the nyocardl um

and br ai‘pubsttednhetergryslic: tingmepihsfituted heteraaryhming,’ ‘shbgtituted detemarylatkyl’,
respiratgy t he¢sg1 ﬂg t h&p Nt ks are
par (1 cal SR HERTUDMIBA ring ) RTRRLD Gpl, ) RORIERET AnbRERIOT o
pul nonar yuhStlmws eyCI(CCﬂﬁE)‘) ‘sibistituttesk a}kwk:ﬁrbonyl ,afsabstitetedt slkylcabenyloxgnasd i n t he
"substitute ;st al kox sub It ut.ed ken
- Subst | ok Snacame or Efiient Whiholk oF Bibrs gt et ERfh, jEbbs such as
cychOfIIt ; gkul hYdrswpsnﬂbgerﬁcthwaK&rm&o, o&'s0)! Wis@Sy wialittvdd or
substitute
unsubstltuted alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted amino, substituted or unsubstituted heteroaryl,

‘substituted heterocyclylalkyl ring’ substituted or unsubstituted heteroarylalkyl, substituted

or unsubstituted heterocyclic ring, substituted or unsubstiuted guanidine, —-COOR®, -
C(O)R%, -C(S)R*, -C(O)NR'R?, -C(O)ONR*RY, -NR*CONR'R?, -N(R*)SOR’, -N(R)SO;R’,
-(=N-NR"RY), - NR*C(O)OR’, -NR*R?, -NR*C(O)R*-, -NR*C(S)R’ -NR*C(S)NR’R?, -
SONR*R’-, -SO,NR*R’-, -OR*, -OR*C(O)NR'R*, -OR*C(O)OR’-, -OC(O)R*, -
OC(O)NR*R’, - R™NR’C(O)R?, -R*OR’, -R*C(O)OR’, -R*C(O)NR’R?, -R*C(O)R", -
R*OC(O)RY, -SR*, -SOR”, -SO;R*, -ONO,, wherein R*, RY and. R in each of the above
groups can be hydrogen atom, substituted or unsubstituted alkyl, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or unsubstituted
alkynyl, substituted or unsubstituted aryl, substituted or
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"substituted heterocyclic ring', 'substituted heteroaryl ring,' 'substituted
heteroaryl al kyl ', 'substituted heterocyclylalkyl ring', 'substituted

am' no', ' tituted al koxycar bonyl ' "substituted cyclj i ng'
' substi tﬁ(ggos% %r’%ar bonyl ', 'substi tgt ed al kyl car bonyl kﬁ@]ﬁ@ﬂgmo#gy be the
sane or different which one or nore afe selected fromthe groups such as

hydr oge mnshbsﬁhﬂe@arylaﬂt)d,gmbstlmbadmmsubshwmcycmalm, substituedQgr, uristibstifut&) |

substi tméaﬂi l;g@ubm ituted ,, supstituted *‘éﬁr unsubstl tut ed al koxy,
substit GY eduPynsh 'é | amigy, sybsfippt °6|‘m§ thateraryy kyny! |
substi t ey y | kyl,
Substi t U ‘Eiedh'ﬁ‘s‘*‘%?%su MR YR o A iGhed S m(%'g?%‘%‘éd’"

cycl oal bemdubstﬁutbéhctbmogdh@nngmsubst| tuted am no, substl tuted or
unsubstitute te itu terocyclylal kyl ring" substituted
or unsubstit P&%‘Wé‘%@?%é#%hﬁﬁ “gﬂ%ﬁ'wt a@g'? or unsubstituted heterocyclic
ring, substi Fu&ﬁ&&gléfe&asy%adnﬁdnwmy}l dine, -COOR', - (OR', -(SR',

-C(ONR'RY, -C(O -NR'CONRYRZ,” - N(R') SORY, -N(R') SQ2Rul ,
- ( NN(R)RqurthermR:f ed)ioRhere RlRs mubstitutpd dkyl) RY- . - NR' C[ S) RY - NR" C( S) NRYRZ,

- SONR'R -, NRYRL, -OR'C(O ORY-, - OR', -
OC(O NR'RY, * ﬁ%’ﬁ?ﬁ%éﬁ?ﬁ%ﬁf&%q O ORY, - R'C(C()O) NRYRZ, O-C(R' )C( OR', -
R' OC( 0) RY, ‘ﬁ&’therp?@'ed is WHeR P is®NO02, wherein R', RY and. RZ in each of the

above groups can be hydrogen atom substituted or unsubstituted al kyl,

substituted pﬁnh&rb%{g&ﬁlg%@fgﬁll§gxm.cﬁylgstl tuted or unsubstituted al kenyl
substituted or unsubstituted alkynyl, Substituted or unsubstituted aryl,

subst i tut ed guEGHLEIER: SHERTY ggt@@%ﬁ% | SN EP WD 2004/ 089940
ry

PCT/ 1 B20041 0 unsubsti t ut ed al kyl , substituted or unsubstituted

cycl oal kyl , t I [ [
unsubstitute mtp?]%fg}eang'&h#gﬁaib §OSIF f"g{ﬁgﬁkf?ﬁ ?ﬁfeug@gs %IS%E QF%ﬁﬁSHglﬁ%%thut ed
het er ocyifisubktituted! 4+pyridyl; ssubstituted @f wisubsiButdd t4-pyri@yl-Nokidep upbtituted! or
substituted  or unsubstituted heterocyclic ring, Further prefered is where
R is uMgubstitutedde@ymidkyl . Further prefered is where R is methyl. Further

prefered is where R _is substituted alkyl. Further prefered is where R is
- CHF2. Further prefered is where said Ar substifuent is halogen.

Further prefered is where said Ar substituent is chloro.
Further prefered is where Ar is selected from the group consisting of

-

N N

= : NZ = 2 " I
; and
A P ey ™ a q N a
WAAS W A
Further prefered is where Ar is
N
=
a N cl
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I
Further prefered is where Pis O Further prefered is where X is 0, N CH3,
S. Further prefered is where Yis -C (ONH Further prefered is where Ar is
selected fromthe group consisting of substituted or u tit
4- pyri dyWO 29889¢(it ed or unsubstitut gd 4- pyri dyl -I\I—oxiﬁéf@h@ﬁ’%gt ed or
unsubstituted 3-pyridyl. Further pref1 red is where said Ar substituent is
hal ogen.  FuFhfARdr préfefedie hes madehel &ad B Aiseteted fiohi'@Rigrodp é‘cihlsi@ﬁ@% of-ur t her
prefered is where Ar is selected fromthe group consisting of O- N N N
and Further prefefed is were Ar is N C 4C RECTIfI ED SHEET (RULE 91)

| SNEP WO 2004/ ognggm,P%mJgBa()M/QMws, ]%SNTWGKW i s when nme0, n=1
and R4 is selec edl))fro t Qgr oup dépnsistin of [/ OO0/ HO 11 . F- H
11t.HS1,NS Ny, ~NC 11 117 f Off 000 0O
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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, €.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

f
Vv
0

d

01
AN
0



110 0 ~N/.NO\ Nand NUN _r I 'O O1Q 10 The present invention
specifically excludes the following conpound: C1 ONNOC \ | O/ OCHE,
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The term "alkyl' refers to a straight
or branch®® MYM88¥4r bon chai n radical consisting sol el y PCIIBeethonsssnd

hydr ogen at ons, cont a| ni ng no unsaturkﬁtlon having fromone to ei ght car bon

b b
gt Sms nz\{vﬂh%&%{ﬁﬁﬁa ?r?hlgep >r/ n%et &e a th) f(? rsgg%’r pg}%nsy a%q‘sr}klg;l e(lang ond
n- pentyl reférréd‘)@'gTﬁitMyﬁ?tﬁWﬂyngl -Uau{yyhﬂd thamﬂiet he like . The term" aI kenyl "

refers to aliphatic hydrocarbon group containing a carbon-carbon double
bond and which may be a straight or branched or branched chain having about

2to a Ok I Nl o] § kyl)

" so- pr opdari RGN UeRbBVR Fldup of LRI gootc RERBETY|x ofselh RRERE ol OV 1 o
term" aésyhHe ' moktale SREpressntative ltkaripled bAthoEe groubsare -NYOHYCOGH; ahadhecal s
havi ng at | east one carbon-carbon triple bond, and having in the range of
about 2“55- to 12 carbon atonms WD 2004/ 089940 PCT/1B2004/000355 15 (with
radi cals having in the range of about 2 up to 10 carbon atons presently
being preferred) e.g., ethynyl, propynyl, butnyl and the like. The term

" al koxy 'Theetenh ¢allafldayboryl’ bldpndtes dhdyl echipaho \definéd aboved attached vig eardonpkage to
t he rest of the nol ecul e. resentative exar‘rPI es of those groups are
-ocH3, Jinkasgago shgireshef the Mecu . Representative examples of those groups are —~C(O)CH;,

- C(O)C;,H; and the like.

The term “alkoxycarbonyl” denotes alkoxy group as defined above attached via carbonyl
linkage to the rest of the molecule. Representative examples of those groups are —C(O)-
OCH;, - C(0)-OC,Hj; and the like.

The term “alkylcarbonyloxy” denotes alkylcarbonyl group as defined above attached via
oxygen linkage to the rest of the molecule. Representative examples of those groups are —O-
C(O)CHs, - O-C(O)C,Hs and the like.

The term “alkylamino” denotes alkyl group as defined above attached via amino linkage to
the rest of the molecule. Representative examples of those groups are —-NH,CH;, -

NH(CH;); , -N(CHs)s 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 norbomyl 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.



The term "al kyl carbonyl " denotes al kyl group as defi ned above attached via
carbonyl linkage to the rest of the nolecule. Representative exanpl es of
those groups are - )CH3, - C(O C2H5 and the like. The term

"al koxycawgéﬂ‘iﬁ‘m%%not es al koxy group as defined above ECTABMBH0I3SS car bonyl
| i nkage to the rest of the nolecul e. Xepresentative exarrpl es of those groups
are -C(O- OCH3, - C(O-0C2H5 and the |like. The term "al kyl car bonyl oxy"
denot es al kyl carbonyl group as defined above attached via oxygen |linkage to

the res trhetermHEcymaknﬂyé’ reRap iesywiit aingwentiringtdicaly cdnaifing G thepangy 6f - 0-
C(O CH3 % C(O CH5 and the |jke. The term "al kyl am no" denotes al kyl
group 2. 8boy HBcfoa%(S’%boél‘t ?tﬁﬁﬁe‘éilﬂihaé least qBe |ca?mg@artben dopble berd ofuclhh%,s

I I 5'“’?& -NH2CH3, - NH(CH3) 2,
[TI?I( (ellc—lg) gygﬁﬁgéﬁlzﬁlr&%WT ter gi oa @}1@6 ggﬁgt 2;ea non- ar orratic(rmng) or

multicyclic ri ng system of about 3 to 12 carbon atons such as cycl opropyl,

cycl obu . _Cycl open cycl Qhex nd, exanples of A multic C|IC cycl oal kyl
groups i Elt‘ifﬂ’eg H?’E?F%ﬁﬁ’aﬂPWPHWady Fﬁg}/‘lnngﬁaa‘}ﬁ?rqcﬁ R fo 4% sarben a%’r“ilsdged

cyclic -2-yl. The term™
cycl oal E@ﬁq‘tﬁgfgﬁnﬁ dfpgl??l?g&%:}af%mrﬁg 6&(?%% ailrphign g%?g(}ihega S containing in the
range of about 3 up to 8 carbon atons directly attached to al kyl group

whi ch ar then .at chgd 0 the nmpin str ure at a arbon from al kyl
group t HAF &Y v laTio fafersap e argheiond a5 debmcCatoye ety boadrchfozan ¥

cycl opr |, and the |ike. WO

2004/ 08994 qug?'ﬁ élzag%?i#o ?5}?@% ’The %%%&yfgf%gl kenyl' refers to cyclic

ri ng- coMhatamnritheteantiyché sng'orefers m asfabla 3t teel Srmmybemﬂ nngbaudlt:alavhidl tansBtscar bon
atonms w

h at |east o car bon- _car,bon doubl h cl.opr openyl ,
oy ol o bk AFPOn it AUh L Phe i SR BRrIATS Fleiey Shomh i SopR CRSE S oot i ¢
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"aryl al king'radieslemay the amcmoyyclg:l; quychc; odexﬁmychd ratposysta,r whichymby imbdadet 0 an

al kyl royp as defined above. e. , -C2H5C6H5 and the like. The
t erm " hd¥se fw(spg er FRIFRyTIng yseras, g éhes‘tl‘é?ﬂ% BhospHOTYE, GREhRNe PEYESP: 95 §UHUi cal

whi ch capiisShhe heterocyclic ring radical may be optionally oxidized to various oxidation states.
In addition, the nitrogen atom may be optionally quaternized; and the ring radical may be
partially or fully saturated (i.e., heteroaromatic or heteroaryl aromatic). Examples of such
heterocyclic ring radicals include, but are not limited to, azetidinyl, acridinyl,
benzodioxolyl, benzodioxanyl, benzofurnyl, carbazolyl, cinnolinyl, dioxolanyl, indolizinyl,
naphthyridinyl, perhydroazepinyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl,
pyridyl, pteridinyl, purinyl, quinazolinyl, quinoxalinyl, quinolinyl, isoquinolinyl, tetrazoyl,
imidazolyl, tetrahydroisouinolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-
oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl,
pyrrolidinyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolinyl, oxasolidinyl,
triazolyl, indanyl, isoxazolyl, isoxasolidinyl, morpholinyl, thiazolyl, thiazolinyl,
thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, isoindolyl, indolinyl,
isoindolinyl, octahydroindolyl, octahydroisoindolyl, quinolyl, isoquinolyl,
decahydroisoquinolyl, benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl,
benzooxazolyl, furyl, tetrahydrofurtyl, tetrahydropyranyl, thienyl, benzothienyl,



of carbon atons and fromone to five heteroatons selected fromthe group
consisting of nitrogen, phosphorus, oxygen and sul fur. For purposes of this

invention, the heterocyclic ring radical nmay be a nono | C icyclic or
tricycli VOPHA8PW em " which may inclyde fused, bridgeﬁxﬁ}é‘ﬁ@B‘f’&d&% ng
systens, and the nitrogen, phosphoru§; carbon, oxygen or sulfur atons in
the het efifypholinyl) tharh@phelalyl Kalfotide OMidniphdlinyDX¥uHbAe didpNespholdsy! |,
oxidation states. In addition, the nitrogen atom may be opplonally

quat er npxasiazolyh ¢ chremanyh isockremany! apdyhelike. partial Iy or fully saturated
(i.e., heteroaromatic or heteroaryl aromatic). Exanples of such
heterocyclic ring radicals include, but are not limted to, azetidinyl,

acri di nThe terhetheetoseyd sdfers he hertbcoalinphg rdvienl @k Wefihed absVRaT0E Weteroaryl
ci nnolinyl, dioxolanyl, indolizinyl, naphthyridinyl, perhydroazepinyl,
phenazi A)8 radieal mawhbaaltaghed to b Biais, streture 3h Ry hateroajom orgarhogyatom that

toridi . ' . . . i nyl inolinyl . i i nol i nyl |
pteri di g}ﬁms AU Bk °‘f§‘@§?@éh%‘mqu' noxal i ny qui nol i ny i soqui nol i ny

tetrazo I'mdazoly oi soui nol yl, piperidinyl, piperazinyl,
2- oxopi perazi nyl, 2- oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl,

azepi nyl yrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazinyl, pyrimdinyl,
pyri dazilh§ B,etem@aﬁleﬂ ying YB‘EIS&IO‘PPY] ¢ attached dpithe AiAIn stryugture a4 any heterariprn or

i soxazo j e TV i i | yl, thiazolinyl,

t hi azol %}’%@f‘ﬁﬂ?@gﬁﬁf‘g%m}?e ‘5%%}.9’%84&*@. g oS i azol i di nyl, indol yl,

i soi ndolT}eé termritheferoayylalkyl’ Srefarsitl hetarbarybdngiaditabasdidingt abowd ditecdy bosdedndol yl
qui nol yl, isoquinolyl, decahydroisoquinolyl, benzimdazglyl, thiadiazolyl,
benzopy faakyl g@@ﬁz@%ﬁih&%?wlfi}/kybm@g%op? pitaghgd o the Siaimjstraetureyst; any,
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di oxaphosphol anyl oxadi azolyl , chromanyl, isochromanyl and the |ike. The
term"heteroaryl” refers to _heterocyclic ring radical as defined abgve. The
het er oadh¢ teym nchefegpeyelyl” nigfers oot t gtsraeylicoring eradigiah ast defined, abeye. sy

het er oa . t I n. t ' t
ot uct up SIS al Wl anabiiib oy il AR B A bceroRoll Gt afbon
st r uct uanethageyultsdh et ivnasT a stebldarucair@m t.hat results in the creation of

a stable structure. The term "heteroarylal kyl" refers to heteroaryl ring
radi cal as defined above directly bonded to alkyl group. The

het er oamyl 3l iy J‘he'ie"%gé)%?}lllalwy’ Rferftd Q%Qfegocg'ﬂc Hﬁ% AR & fffilet Bo dftéblly

bonded to alkyl group. The heterocyclylalkyl radical may be attached to the main structure

at carbon atom in 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 atoms.

The term “protecting group” refers to carbobenzyloxy (CBZ) or Tert.butyloxy carbonyl
(BOC) and the like.

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,



carbon atomfrom al kyl group that results in the creation of a stable
structure. The term "heterocyclyl"” refers to a heterocylic ring radical as
defi ned above. The heterocylcyl ring radical may be attached to the nain

st ruct ur VA20AFIMNet er oat om or carbon atom that resul t ECTABIRE0@EEat i on of
a stable structure. The term"heterodclylalkyl" refers to a heterocylic

ring rag laN Hﬁiﬁ? hsR5thing n.%ga;jﬁgin OtifAr Ihe:
heteroc%%‘og?%}#ﬂi;dghlﬁ%g]ﬁ may b%gigttache t’o thg’ mai n gi %@'ﬁﬁ lelI&a%mr(%r bon
at om i n bases likelkalkylphenylamihe,tglyeinol, pberiyh glycinot anditheolikgfsalts of astural siminet ur e.
The term..cyclic ring" refers tq.a cyclic.ring.containi.ng 3-10 carbon atons. -
The t or AFIdRS0¢ @61 BIYFiRe AP o Yelie, depcinsy isoleakling: Botjeucins) tYBme Y56 y | oxy
car bonylcystéiﬁlsa%miﬁép ‘f,rélir{é,ehyc_g%ﬁy gﬁnm\e,"maﬁaﬂ@, rshﬁﬂﬁﬁ@,n?lsiw, drgflired S&rir]

fluorine; chlorine, brom ne and iodine.  Pharnaceutically accCeptable Salts
f or m ng apdthe like; ghatsrnary ammiovium saltsuafdhes edmpounds of inventiorowithraticy] dalidespases

h ' K,. , Cu, ..Z MWh; | t f lc.b h
NN - o 40K BRe il Bt iRl SO L 1R i i) R BETGR st e HRE i .
VO 2004 /0P QB AGiA5 O90HRTine, Lbbslicitss) EUAREHeAhERin TR! Subehifihls are

benzyl am ne, trialkylam ne, thiamne, and the like; chiral bases |ike
al kyl pheelgttedrifiom niffo; amino,, alkile ejkeny), aikynyl, ammeoniwm o1 substitutdd amnyonivan ur al

am no i ds such. as ChhE 2l ani ne, .val.ine uci ne, isol.euci,n

mor 1 euc ke St S S ) BOLAE acif a8 ol bR aphRBREL KD o

pral i ne sulphatks, dhitatesO PhbkpHates, | pepéhilerates,’ Boritd3e hydfdhalides, @dethtéd)etaltidtd,

quat ernary amoni um salts of the conpounds of invention with al kyl halides,

al kyl sumaleatgss ¢ifraies,vfpmarates) osogingtes, tnalmestese  methanparphasmateanibepzeatésds such

as Dis (o] ' ] cids. | I 1 L.ut ed i di ne
wher ei n%ﬁ@%ﬁsbsb fﬁ%@éﬂ@“ﬁ?@ ﬁ’glé{bg% ’egﬂ' ?rgﬁ#b%ﬂnéj%@qcae}ﬁsgz\g?}ag sk{ﬂ%, mgltiﬁ{;ehyl ,

al kyny!| Phammaesitivall9r accejrablet sélesteqmmnibenhydsgtes oracsnpdisenotiem oilehts ofal t s
may include acid addition salts where appropriate which are, sul phates,
nitrat ewsﬁ”b@ﬂ%ﬁ%“é‘,asp‘&"bﬁﬁor ates, borates, hydrohalides, acetates,
tartrates, oy a [ TS St

nmet hanesul phgﬁlgfﬁ%g, %c?]z%f;?ltgg,ﬁwciﬂ;{ﬁ?%y% gﬁ%tg?&%gné%kgg u@%@?@? %sscéa(s)?sbat es,
gl ycer oplisopsdeina b conditiary chtasactdrized bycort dssociatéd: withPiraumdesiraiile daflinymatocye pt abl e

sol vates may be hydrat.e r co i se,other_ solvents of, crystallization such
as al COE@[@J?I/IC respor)llse and a?l cﬁsease gg{i condlt?ons induced by or associated '%h an excessive

secretion of TNF-a and PDE-4 which comprises administering to a subject a therapeutically
effective amount of a compound according to formula 1.

Another object of the invention is a method of treating inflammatory conditions and
immune disorders in a subject in need thereof which comprises administering to said subject
a therapeutically effective amount of a compound according to formula 1.

Preferred inflammatory conditions and immune disorders are chosen from the group
consisting of asthma, bronchial asthma, chronic obstructive pulmonary disease, allergic
thinitis, eosinophilic granuloma, nephritis, rheumatoid arthritis, cystic fibrosis, chronic
bronchitis, multiple sclerosis, Crohns disease, psoraisis, uticaria, adult vernal cojunctivitis,
respiratory distress syndrome, rhematoid spondylitis, osteoarthritis, gouty arthritis, uteltis,
allergic conjunctivitis, inflammatory bowel conditions, ulcerative coalitis, eczema, atopic
dermatitis and chronic inflammation. Further preferred are allergic inflammatory

conditions.
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Anot her object of the invention is a nethod of treating inflanmatory

di seases, disorders and conditions characterized by or associated with an
undesirabl e inflammatory inmune response and all disease and conditions

i nduced BYO 3144898 ated with an excessive secretion of CHERI/USPDE- 4

whi ch conprises adm nistering to a sdﬁject a therapeutically effective
amount of a peRRe pekeAEE AFinfldninPatry dBHifiods af¥ RafBhe AloRIEs Ylectdiefrdmvent i on
is a method of treating inflammtory conditions and inmmune disorders in a
subj ect thergroue qonstsémsa% ipflammatasynsenditiensaefriminunecdisengersoofsthe dungspjoigs, a

t herapeyt i cal l fecti,ve anmount of a conpound according to fornula 1.
Pref er r &4 %W%ﬁﬁ@%P&%ylggﬁditions and i mune di sorders are chosen fromthe
group consi Barthtg ppéfearsd Ara@inflanmitbryalondisiohdTehoseh fomh %@%@h{; ¢ehdistignafl monary
di sease, allergic rhinitis, eosinophilic granuloma, nephritis, rheunatoid
art hri t beonchiglkasthia, ngpratds, and allergigithimitiss onchitis, nuitiple sclerosis, Crohns
di sease, psonal.si UL | ver ' Lvhtis, . respiratory

di stress syné?’g%%?owgéetn%? [6{3 VS g@%&ﬁ ?’F@gh gg‘?deb%gﬁ% wfil%"lug?tl%noﬁ]tasl %tﬁc erd itis,

ut el ti sorgaflot €ssiednclading delivetinigite thd SrghRoMids0¢ ¥ thRuwuticaIndeffécting amdlugter at i ve
coalitis, eczemn, atopic dermatitis and chronic inflammation. Further

pr ef er r 8fj2 eerapound aepfesenteds hymermRAURd agensding toRermyta &Ti il I QUOCT 'Q 11 C

4, LAY YRyl DA FESHIGRAN PR VS 808

i mmune di sorders selec

consi st negowy systefrl mrasibgecy i needi thereoSwhich icomiprisesdidatnidreting @b sdilh subjen@s,
joints, eyes, bowels, skin and heart. Further preferred are inflammuatory
condi t i Hissipewiiratly cffeetive aeowt ofip compundiaceryding to FpaRwlailal  ast hma, nepritis,

and al | er gi Cpfdfleld IifieadddObf Ghe AAEA' nllodd Sydtéhi A Cflodel FoRE OB

abating inflammati I'n an affecte organ o ssue 1 nc I'ng ring to

t he or gashsisting iof degsressidn) anmiesia} denwdntiy, Afzheifders/diseds®,akdia® faikure; Shgukidid
represented by a conmpound according to Fornula 1. Another object of the
i nvent i 6erEProvascHlBr AiseAsss treating di seases of the central nervous systemin

a subject in | S ri L st.er ] . k: Lect a
her apeut  cafrgticy OB ARG ERaga: BERbMD Bl Raiclibaltiih &
subject in need thereof which comprises administering to said subject a therapeutically

effective amount of a compound according to Formula 1.

"Treating" or "treatment" of a state, disorder or condition includes:
(1) preventing or delaying the appearance of clinical symptoms of the state, disorder or
condition developing in a mammal that may be afflicted with or predisposed to the state,
disorder or condition but does not yet experience or display clinical or subclinical symptoms
of the state, disorder or condition;
(2) inhibiting the state, disorder 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



Preferred di seases of the central nervous systemare chosen fromthe group
consi sting of depression, amesia, denentia, Alzheiners disease, cardiac
failure, shock and cerebrovascul ar di sease. Anot her object of the invention
is a et Y284t ing i nsulin resistant diabetes in aPCEAB08PO0R need

t her eof whi ch conprises administering®o said subject a therapeutically
effecti a f C : | t WM ! k9", 0

tr oat mnp Tepstiend, TR R U A T T ey PR ontlhe o
del ayi ngompandp pheardisease ahdcits rsevaity sandpthensgeyf weight, splatsecal donditide randr

condi tign devel opi in a . th may be afflicted with or predi sposed
to the §?8?@}Venﬁ%§g?%?awr§% 'lr?aé?a#'but does not yet experience or display
clinical or subcliThé cRlr LYIHE OfEnptéths tdTeachie? ifflantth i afe Pedne@Ntidvard; (2)

inhibiting the state, disorder "or condition, i.e., arresting or reducing the
devel optemperatire, sWellidgsand paiorinahe laffacied ares, end hossaif functiorbef thei affdctedy npt om
thereof; or (3) relieving the disease, i.e., causing regression of the

st at e, 8Tg§8'rder or condition or at least one of its clinical or subclinical

synpt ons. Thgympals dndistem of ilHladtrhatiod Recidt@PWRE spetifid EdMAitionk Hdlwdet cal |y
significant or at |east ~perceptible to the patient or to the physician. A

"t her apeuts ceieumatsiid achritiss painpswellingzarmth frel tendamess of the iovetpedjothts;hat , when
adm nistered to g n?%f ar treating a state, disorder or condition, is
suf ficient tBTEFREEE 2UDOTYRE 689%2Y PCT/ 1 B2004/ 000355 20 such treat nent.

The "t her apepfshkRubyendbAeiiterR RERMS! instMtls! thidondfipRead 1dQ 1949 viR&y ofonpound,
the disease and its severity and the age, weight, physical conditfon and

r esponsi venessmplicatibes withnan linflamrbatoty compenent]ingluding: retinepsthy, epmqpathys of
acute inflanmation are redness, ﬁj evated  tepperature, swelling, and pain in

the af f ect edNEhEOPathy; gororaty atery giseaseperipherhyaseylpedisease. #dgan. Synpt oms and

signs of inflappRiiLilapaReseated with specific conditions include:
rheumatoid arthritis- pain, swelling, warnmth and tenderness of the involved

joints; geneiteimmenk thyebiditisnwegknsds, édmstpation, shortness of breath, puffiness of the
face, hands and feet, peripheral edema, bradycardia;

e multiple sclerosis- spasticity, blurry vision, vertigo, limb weakness, paresthesias;

e uveoretinitis- decreased night vision, loss of peripheral vision;

¢ lupus erythematosus- joint pain, rash, photosensitivity, fever, muscle pain, puffiness
of the hands and feet, abnormal urinalysis (hematuria, cylinduria, proteinuria),
glomerulonephritis, cognitive dysfunction, vessel thrombosis, pericarditis;

e scleroderma- Raynaud’s disease; swelling of the hands, arms, legs and face; skin
thickening; pain, swelling 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 rheumatoid
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;

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



I nsul i n-dependent diabetes nellitus- insulitis; this condition can lead to a
variety of conplications with an inflammatory conponent, i ncl uding:

retinopathy, neuropathy, nephropathy; coronary artery di S i pher al
vascul ar %@‘%@é@@ﬁf% nd cerebrovascul ar_di sease; aut o mﬁﬁiﬁ?@‘}’?ﬂ%g{st i s-
weakness, constipation, shortness of 2Breath, puffiness of the face, hands
and feet, epemflimmadrysitendisordemgdsuchiaslj eczemaydthérpleematitee (e | stopispasticity,

blurry vision, vertigo,.ljnb weakness arest hesi as; uyegretinitis-
decreased ni Vil ’QF%?f‘,S‘SI’ b%@smda“ﬁ@f‘i%bﬂéffr fliagjpry, SBH,IayS!qHS&km ?r}trﬁerrat osus-
joint pain, §cﬁ§ébs%-m?9mg§ﬁn§diﬁ,ls¥émg,, sWANRE, terltldifekg pain, puffiness of the

hands and feet, abnornal urinalysis (henmaturia, cylinduria, proteinuria),

gl orrer ul orve pinflatrinsatorydpwel diseasdysichias Craims disease lcetativelookiis pajperi cardi ti s;
scl eroderma- .Raynaud' s. di.sease; swelli of the hands, arns, |egs and face;
skin thi ckeﬂ‘iaﬂé?a’ﬁ&PﬂEPaE%IrF‘?tﬁlgbﬁ%eﬁlH‘gs?q%ﬂ"ﬁ@g@t‘%if the fingers and knees,
gastroi nt st jdla- ﬂ%ﬁﬁé’é& inPdhth mgi-hgt Ive lung di sease; pericarditis,;
renal failure; other arthritid condl ’ions having an inflanmmatory conponent
such as rheustheoalitrgydisordgts, such as@iergivarhinitis- shéezingg fthifg auhhy héses and

polyarthritis- fever, pain, swelling, tenderness; other inflammtory brain
di sor ders,® seMitiensmssaciaied with apute franme such agicsrehend injprygllowingestroker

encephal itis: t,onhobi a, ogq!-' ysfunction, nenory |oss; other

i nf | anmat or yseélﬂg/ge@ilgfsr ggm&rcgrtl?s(c)shs, g@céﬁo%s retinitis- decreased visual acuity;

WO 2004/ 0&99H&hriskhé BRR9AHRA9 aBBcardihl isthnhia peh, Shyrtdss Bf Beafl: der s, such as,

eczemn, other dermatites (e.g., atopic, contact), psoriasis, bums induced
by UV radieat lung ijarphsuchyas that svhidhmccurs isdulsrespivatery-distregs syndeomepai n, scal i ng,
swel I'ing, tenderness, wel di,sease, .such. as Crg{]ﬂﬁs di sease,

ul cerative c qrﬁeis-Ofdﬁ?#g’fﬂy%an&%ﬁlréé?g S?fg?ﬁeﬂgf‘_?'%ﬁ’i‘?u?réé’t“ ongry ﬁf?f"f ever,
e A
associ at ed wsyrdramert fever; respimaterycfhilars, tachyebrdad, hypgtemsyorf, d¢ukoeytogis;st r oke-
¢ other inflammatory conditions associated with particular organs or tissues, such as
nephritis (e.g., glomerulonephritis)-oliguria, abnormal urinalysis;
¢ inflamed appendix- fever, pain, tenderness, leukocytosis;
e gout- pain, tendemess, swelling and erythema of the involved joint, elevated serum
and/or urinary uric acid; |
¢ inflamed gall bladder- abdominal pain and tenderness, fever, nausea, leukocytosis;
e chronic obstructive pulmonary disease- shortness of breath, wheezing;
e congestive heart failure- shortness of breath, rales, peripheral edema;
e Type II diabetes- end organ complications including cardiovascular, ocular, renal,
and peripheral vascular disease ,lung fibrosis- hyperventilation, shortness of breath,
decreased oxygenation;
e vascular disease, such as atherosclerosis and restenosis- pain, loss of sensation,
diminished pulses, loss of function and alloimmunity leading to transplant rejection-
pain, tenderness, fever.
Subclinical symptoms include without limitation diagnostic markers for

inflammation the appearance of which may precede the manifestation of clinical symptoms.



sensory |l oss, notor |oss, cognitive |loss; heart tissue injury due to
myocardi al ischem a- pain, shortness of breath; lung injury such as that
whi ch ocgurs ip adult respiratory distress syndrome- shortness of breath,
hyper vent’? J% 087 *Yecr eased oxygenat izgn, pul nonary infi Fh@lp@gfloomss

i nfl ammati on acconpanyi ng i nfection, “Such as sepsis, septic shock, toxic

shock syndIchiiE of fsa¥@inica] 8RipthP sy inhBihdlb@eal tsFBINNEAS, Hudh AINROLBASIoR br
| eukocytosis; other inflammtory conditions associated with particul ar

organs &gcumuiatigasin suorgamsor tser of proinflamymatory! bmpheideelsh o tthe presenogur i a,

" eukocy st OPbefipBraty oP e AR ABARREnargh Y FippoBE ket S CRERENGT Bathag P of veo

joint, 6fayaitidnspédific taihd/d@parliér ke, MEfivation iof lymphdid 28Bcild mbdsackder -
abdom nal pain and tenderness, fever, nausea, |eukocytosis; chronic

obst r ucby teshpignerdinamp igitkedbe- shortness of breath, wheezing; congestive
heart failur elﬂl?iﬁk’r"easﬁ?e?;cpelﬁfi&ﬁ efféﬁlvg.sam&ﬁ{t'@"Sﬁ al  B9e MRereditiPC ol 4
conpl 1 cat u i a

di abet es- end organ I'ons i1 nc i ng cardi ovascul ar,“ocular, renal
and per patietilat leesionl avithin Seakest, neags foalisingi & - thepapeiitialllyi kffedétie, bidodr t ness
of breath, decreased oxygenatjon; _vascul ar di sease, such as )

at her os EPeeBEItionf dhe activiepgiedientat;the paryewaniocalions athis gan bejasgomplisked -pul ses,

| oss of _fu i i [+ Yo ed i . hep.ecti on- pain,

t ender ng%‘é 539?%0\%2?%3;%{0#%%@%%#8? %?}sh{é%ﬁ%?eu@g w@lﬁgﬁhelh?% tation

di agnosti c neéAksabject0br “h rfatiendtedri Gnhodre refeerr aaatnalfanvwiiimalspyefarabigede t he
mani festation of clinical synptons. WO 2004/ 089940 PCT/|B2004/ 000355 22 One
cl ass ohumgbcl i ni cal synptons i s i munol ogi cal synptons, such as the

i nvasion or accunulation in an organ or tissue of proinflamuatory |ynphoid
cells or the presence |locally or peripherally of activated pro-inflanmtory

| ynphoi d cel s _recogni zi hg a, pat hogen r_an _antigep specific tq.the organ
of Lissue. ABOTSaLN BIF ESPTTRaHEY Fommopnds, ackording d thechresey' Puttliongfiss Known
in thg_ pdcifiedDRldw Biiti sheildaot b&isanedito edithitedthéed;i ve anount of an active
Ingredient to a

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

2. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(N,N-dimethylsulphonamido)-
dibenzo[b,d]furan-1-carboxamide

3. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(ethanesulphonamido)-dibenzo{b,d]furan-1-
carboxamide

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

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

6. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-ethylcarboxamido-dibenzo[b,d}furan-1-
carboxamide

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

8. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-ethoxycarbonylcarboxamido-
dibenzo[b,d]}furan-1-carboxamide

9. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-hydroxycarbonylcarboxamido-

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



particular |location within a host neans causing a therapeutically effective
bl ood concentration of the active ingredient at the particular |ocation.
This can be acconplished , e.g., by local or by system c adm nistration of
t he acti vWOZ80%®88946nt to the host. "A subject” or "a patPCIAB2008/000355 host "
refers to mammalian animals, preferab?y human. Sone of the representative

compoundy REGAT e HLERERbx) 3URABarBb R 1caBGEkigd bel ow but shoul d

not consttue t her

N- (3, 5- di chibenzopty,d]farad-1ytarbékaiitie sodiusatet hanesul f onam do- di benzo[ b, d] f ur an-
| - carboxam de 2.

N ( 3, 5- dileNr@rSodighloepparigtd-yD-dnaethexy-8dfyrnd-X-earbaxamjda)dipensefind lerpn- 1 -

di benzo[ b, %%r é car boxam de 3.

N- (3, 5-di chl oropyri d-4-yl) - 4- net hoxy- 8- (et hanesul phonam do) - di benzo[ b, d] fura
n-1 - carl2oXaBisedicKloropyrid-4-yl)-4-methoxy-8-(cyclopropylcarbonylamino)-

N- (3, 5-di chl oropyrid-4-yl)-4-mnmethoxy-8-acet am do-di benzo[ b, d] furan-1-carboxa
m de 5. ibenzo[ i fwagr IseArPOXAMEAS | ) - 4- et hoxy- 8- (3- chl or opr opyl car boxani do) -

di benzo[+a, il AW S bR¥AINA. Q. _d; SN

N-( 3, 5- dlltaéﬁl @%ﬁg?ﬁbﬁpiﬁﬁﬁf”n@?ﬁ?%? Nigyeloprepylcarbonylaming) 1 b a1 furan- | -
car boxam déibénzo[b,d]furan-1-carboxamide

N- (3, 5-dichl yrid-4-yl)-4-met hoxy-8-t-butyl b i do-di b b, d] f -
| - ( car bOliégﬂr(g;S(Bgl&lloropyn%—iyl)-ﬂr%eth%ﬁ%%-tnhuor%aéletgn?lrdofjd)%geq\]zo[%,d]lfurgr?-zl9 [ Jfuran
N-(3,5-dic r?&&ﬂﬂ)i&é d- 4-yl) - 4- net hoxy- 8- et hoxycar bonyl car boxam do-

di benzo[ b, uran- 1- car boxam de 9.

N- ( 3, 5- diScN-@rSedighlotbpdridh4-yB-4methox y-8Setioxyt arkyxamtid o+dybenaofbod] fuirard -

di benzo[ b, g; gur an- 1- car boxam de WO 2004/ 089940 PCT/|B2004/ 000355 23 10.

N- (3, 5- di cFATBPXBYAS d- 4- yI ) - 4- met hoxy- 8- hydr oxycar bony! car boxani do-

N (3, 5 ey G T R R S aRtonarboxamido dibenzab ifiancte )¢,
ran-| - car tarkaindde
17. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-phenoxycarboxamido-dibenzo[b,d] furan-1-
carboxamide
18. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-cyclopropylmethoxycarboxamido-
dibenzo[b,d]furan-1-carboxamide
19. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-trifluoromethylmethoxycarboxamido-
dibenzo[b,d]furan-1-carboxamide
20. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-N,N-diethylaminocarboxamido-
dibenzo[b,d}furan-1-carboxamide
21. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-cyclopentylaminocarboxamido-
dibenzo[b,d]furan-1-carboxamide
22. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(N-methylpiperazin-4-yl carboxamido-
dibenzo[b,d]furan-1-carboxamide |
23. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(N-methylpiperazin-4-yl carboxamido-
dibenzo[b,d]furan-1-carboxamide hydrochloride
24, N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(4-hydroxypiperidin-1-yl carboxamido-

dibenzo[b,d]furan-1-carboxamide



12. N-(3,5-dichl oropyrid-4-yl)-4-nmethoxy-8-(cycl opropyl carbonyl am no) -

di benzo[ b, d] furan-1-carboxam de 13.

N- (3, 5-di_chl oropyrid-4-yl)-4-nmet hoxy-8- (N, Ndi cycl oprop¥l car bonyl am no) -

di benzo[ BYQPYUPER4Y - car boxani de 14. CT/1B2004/000355

N- (3, 5-dichloropyrid-4-yl)-4-net hoxy-zé-t rifluoroacetam do-di benzo[ b, d] furan-

| - car b§5Qm(ﬂS-d:kﬂtloropyrid~4-yl)-4-methoxy-S-gmorphol-4-yl carboxami o-dibegzo[b g[]%lragﬁ- furan- |

N- (3, 5-di chlor opyri d-4-yl)-4-met hoxy- 8- et hoxyCar boxam do- di enze
- car boxarnl-ckebax@mide

N (3, 50k QR L OR 3o vad syt a TSR VS Bob R i hS KB ka3 M do- di benzo[ b, d] fu

N- (3, 5- di ciihedz6Mpyd]futartiWatbokam®deN0Xy- 8- phenoxycar boxam do- di benzo[ b, d] f ur an-
| - carboxam de 18.

N- ( 3, 5- d7-dWi(bPskishierepuriddyyldrmeethexyy8-8-hexrlamincwearb onantide-dihentaih difurho-

di benzo [ b, -1 -carboxam de 19.
N- (3, 5-di gﬁ?%ﬁ%%@ﬁ?% 4-yl)-4-net hoxy-8-trifluoronethyl met hoxycar boxan do-
di benzo28.Ng3,5fdicradropyrid @ay1Paxaeth6hs - #8thylamino carboxamido-dibenzo[b,d]}furan-1-

N- (3, 5-di chl oropyrid-4-yl)-4-nmet hoxy-8-N, N-di et hyl am nocar boxam do-
di benzo[ b,caftoxpmide | - car boxani de 21.

N (3, 5-dipchl o0 | d-4-yl,) -4 oxVYs 8- I nt yl am npcar boxam.-do-

di benz O?%’C@-]@E-rdg%{lﬁrgggg%-gz gﬁ]4%§étg?€§x8-me%(fargﬁ8 LhhoR ! o-gi[)enzoﬂmi]?uran-

N- (3, 5- di clh¢aboxantitdel- 4- yl ) - 4- net hoxy- 8- (N- net hyl pi perazi n-4-yl carboxam do-
di benzoéb, dj furan-|-carboxam de

N- (3, 5- O.c,l‘ﬁ(%)5rsb«;hlq>r@p>4ﬁ«}~|4)yllt41¢éﬂw2ﬂ?§§zlye@om8_rmtha}neﬁiﬂﬁ@raazid% 4-yl carboxani do-
ﬂll- l(ognéo([jPc(ﬁ%%#é@gr)dr]#&gﬁrl%g}g@og&%gq%hgg;oghl(Zr Ihsgr gi&/pi peridin-1-yl carboxam do-
di benzoB b, Nij(3,5rdi¢hi drop i dhaxd U GRIEL R ODE X P 8§ MetRarRaillfdr3ai@¢l 000355 24 25.
N- (3, 5-di chl oropyrid-4-yl)-4-met hoxy- 8- ( nor phol - 4-yl
car boxani dibezpibs6iran-didathoxamide sodiupbsadini de
32. N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-ethanesulfonamido-dibenzo[b,d]furan-
1-carboxamide
33. N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-N,N-dimethylaminosulfonamido-
dibenzo[b,d]furan-1-carboxamide
34. N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-acetamido-dibenzo[b,d]furan-1-
carboxamide
35. N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-(1-chloropropylcarboxamido)-
dibenzo[b,d]furan-1-carboxamide
36. N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-cyclopropylcarboxamido-
dibenzo[b,d]furan-1-carboxamide
37. N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-ethoxycarbonylcarboxamido-
dibenzo[b,d]furan-1-carboxamide
38. N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-hydroxycarbonylcarboxamido-
dibenzo[b,d]furan-1-carboxamide
39. N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-hydroxycarbonylcarboxamido-

dibenzo[b,d]furan-1-carboxamide disodium salt



|

26. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-isopropyl am no car boxam do-
di benzo[ b, d] furan- 1- car boxam de 27.

N- (3, 5-di chl oropyri d- 4-yl) - 4- met hoxy- 8- n- hexyl am no

car boxam‘ﬁ@lﬁﬂ“@@%’ﬁ%[b, d] furan- 1 -carboxami de 28. PCT/IB2004/000355
N- (3, 5-di chl oropyri d- 4-yl) - 4- met hoxy-&- et hyl ami no

car boxa A g b0k Budh iR iy SARRKRTRYS: 2%caboramido-
car boxani dibéhizbny ﬁirbmd}cfawoacamlde car boxani de 30.

N- (3, 5-di chl orop rid- ).- 4-di f | uor onet hoxy- 8- net hanesul f onam do-
di benzoph, Nij-pheny ¥r4rme@pwaﬁm§@1d@¢benm[b d]furan-1-carboxamide

N (3, 5- YoeR7 0Tt I )

O banaol s 5] PP Rl el SR Pl dT R bRl

N-(3,5-d3 dﬁl-bém}tmrdetﬂow B-adetdmida-diberse(b)dpfyrafi-ledaibar@aaild onam do- di benzo[ b, d
] furan- 1-carboxamd

N (3, 5- Gf‘cfﬂ'l(%)ﬁM?I?YSPMUW))ZIE‘HWth@?@?%‘ﬁ%‘bﬂé&‘%@’ﬂ?@%%@%I ani nosul f onani do-

di benzo[ b, b,ﬁ{@(ﬂgz
N (3, 5-di c(ﬁ%’oro ]I}Lg -yl) - -g]?ﬁzuororret hoxy- 8- acet am do- di benzo[ b, d] furan-1

- car boxdanvNgs, 535chloropyr1d -4- yl)-4 methoxy-8-(n-butylaminothiocarboxamido)-

N- (3, 5-di chl oropyr yl) di,f | uor onet hoxy- 8- (1- chl or opr opyl car boxam do) -
di benzo[ b @?Wp&&lfme%ﬂrf@i%a’édesa

N (3, 5- P ' - r boxam do-
di E)e nz oqf Cﬁ!ﬂﬁ’?ﬂyﬁ ‘fln?élt:%)r gogggér%kﬁlgag [ﬁ.%eﬂ?aw’d?ﬁl%ﬁ RRHORN KR

N- (3, 5- d7 (DS alishlompirigd)yl4ehéthonorDaedtimidy-Bbatzbfxdianhd rattesamideani do-
di benzo [hb,d]. furan-1 -c arboxam de 38.

N- (3, 5- di clﬂ1°6 pyrid-4-yl)-4-difl uoronet hoxy-8-hydroxycarbonyl car boxani do-

di benzo f 1.
N (3, 5- él chi %)rsodgélt??r pgnd % Qaﬁeﬁb%ﬁomﬂ ogilu-l ﬂm(flroo%tl)g%zro bdl/ r(z:‘glrlboxam do-
di benzol[ b, d}tfdxammd-Ncrﬂnidmxam de di sodium salt WO 2004/ 089940

PCTI 1 B2004/ 000355 25
49. N-(pyrid-4-yl)-4-methoxy-8-acetamido-dibenzo[b,d]furan-1-carboxamide

50. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(2-ethoxy-2-oxo-ethylaminocarbonylamino)-
dibenzo[b,d]furan-1-carboxamide

51. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(2-hydroxy-2-oxo-ethylaminocarbonylamino)-
dibenzo[b,d]furan-1-carboxamide

52. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(2-ethoxy-2-oxo-ethylamino)-
dibenzo[b,d]furan-1-carboxamide

53. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(2-hydroxy-2-oxo-ethylamino)-
dibenzo[b,d]furan-1-carboxamide

54. N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-methyl-6-acetamido-9H-4-
carbazolecarboxamide

55. N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-methyl-6-methanesulphonamido-9H-4-
carbazolecarboxamide

56. N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-methyl-6-ethanesulphonamido-9H-4-
carbazolecarboxamide

57. N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-methyl-6-propionamido-9H-4-

carbazolecarboxamide



40. N-(3,5-dichloropyrid-4-yl)-4-difluoronet hoxy-8-fur-2-yl carboxam do-

di benzo[ b, d] furan- 1-carboxam de 41.

NI - phenyl_- 4- met hoxy- 8- acet am do- di benzo[ b, d] furan- | - carboxani de 42

N1- ( 4- rretvﬂg%%f?é??ﬁ{) - 4- met hoxy- 8- acet.am do- di benzo[ b, d] POTAR2904R03%50 ani de
43. N -benzyl - 4- met hoxy- 8- acet am do- df benzo[ b, d] furan-| -carboxam de 44.

N- (3, 5- &8cHL(a5odivkilotbpdrid!4-yH-4ndifiiersymethok 8k dahdralfbhagidoboxani do) -

di benzo[ b, d.Lf uran-1-car boxam de 45.

N- (3, 5- di cibenzepydiferan-ly¢arboxamidpdizgdigm(salt but y1 ani not hi ocar boxani do) -

di benzo[, r @l - . i . . .

N - ( pyr i5§._ gléﬁ)&ghl%oﬁ%g% T alglglf tgiﬁqué-g-_aa?t%rghdf 0 IB?IE]O\[?JPEWPPIJ%Igr'ébxam de 47.

N- (3, 5- di cédrboxapidé d- 4- yl ) - 4- net hoxy- 8- acet anmi do- di benzo[ b, d] furan-1-carboxa
m de- N-oxide 48. i _ L

N (3, 5- @0cNHBSoighlpeppyrigtd-yD-ndifiHereinethoxiSaogtasnifo-dihenzelb.dfusambo b, d] f ur an-
| - car boxapm de- N-9xi

N (pyri d- 4£Q§€¢§(a§h§é%%r§%%lt acet am do- di benzo[ b, d] furan-1-carboxam de 50.

N- (3, 5- &ilcRL(@)5ediylilotbpyrivi4-yH-dndiflaoroyretok-8efubdylc tboxamidbhy | am nocar bonyl am

no) - di benzo[ b, d] furan-|-carboxam de 51.

N- (3, 5- di ctibenzefdlfuran-lysarboxamide,spdjurg sglb- hydr oxy- 2- oxo- et hyl ami nocar bonyl am

i no) - dibe . 2 l . .

N3 5 i TG Brladelfigity dooSMIPRIE e Blegoing where applicable | o o)

di benzo[ b, d] furan- 1- car boxam de 53.

N- (3, 5-di chl oropyrid-4-yl)-4-met hoxy- 8- (2-hydr ox¥- 2- oxo- et hyl am no) -

di benzo[ b, d] f"ﬁhpampwdgcg@a(pﬁdgg toy the invention may be prepa_1red by the following

N- (3, 5- %r&gg%goﬂ%r §ﬁbéyﬁ,)ﬁﬂ,@§ﬁa,q{3%h leﬂ?ehalﬁg& m%’e%{b f'o'rmulae are

car bazol*ecarboxam de .

N- ( 3, 5- db bblundertoi do present thosegioapy d&cribédhabove-ine¢latioe s fpmaka(l) dalesst 4-

car bazol ecar boxam de 56.

N- (3, 5- dthenvisedpdieated-4- y1 ) - | - net hoxy- 9- et hyl - 6- et hanesul phonani do- 9H- 4-

car bazol ecar ) . . .

(3 5od on oraiperdie dhenvion. discloses 8 grocess, fyr (he proparation of sogjpoynds of
general formula (1).

Ar
2 AN
(Rs)m k\ | | — Rz
o~
RYn X
P—R-'
1)

In one embodiment, the desired compounds of the formula (1) wherein Y is -
CONR’; R* is _NR’R®: P, Ar, X, Y, R!,R% 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 I.



car bazol ecar boxam de WO 2004/ 089940 PCTI | B2004/ 000355 26 58.

N- (3, 5-di chl oropyrid-4-yl)-4-difluoronethoxy- 8- net hanesul f onam do-

di benzo[ b, d] furan- 1- car boxam de di sodi um salt 59.

N- (3, 5- di VOREHEBMP d- 4- yI ) - 1- net hoxy- 6-acet ani do- di benz 8CBMBIOHPWSHene - 4-
car boxani de 60. 2

N- (3, 5- di CSYNTHETIC $CHEME:-K- di f | uor onet hoxy- 8- acet am do- di benzo[ b, d] f uran-|
- carboxam de sodium salt 61.

N- (3, 5-di chl or opyri d 4M‘¥| LHA- di f | uor omet hoxy- 8elair - 2- yl car boxam go
di benzo[b %3 de s Qa u.m@ har Paggept abl e
salts of Mjg’( 'I‘ Q J%p%md@é"c o the

invention epar edphy the f old R)ﬁ 1esses. (Of\g synmboPBi P, Ar, X
R4 when !)ied int el ombéfr nmul ae are to b nder st ood
to present thos roups ddkribed above in ation to formula“(1) unless
ot herwi se indicated. The present invention discloses a process for the
preparation of conpoundssedH general fornul ¥A1). 7Ar Y (RBA)mYA'R2 (R)n 4

XP-R (1) In ;0N |_Wpﬁimd§R2f Rg 2(1)

wherein Y is 425 MRS L= v ,

and n are as it he gegen descprpti on, (H;N),, e syntPlRéS| zed from
a common |nte he formula (16). The common internedi ate of the
formula (16) can be s@#)hesi zed by using ¥ general process(l@escribed in

synthetic scheme I.. WO 2004/ 089940 PCT/ | B2004/ 000355
In the above mentioned scheme a compound of the general formula (10) wherein Z

is a halogen, preferably a fluorine, is reacted with a compound of the general formula (11)
wherein W is a halogen, -preferably bromine 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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fluori nR? g% RPEREREGn Viinllhh @reAREBAHOEs @bschibed HEDRT gtnefaP R rtibd, LsingMhgr i n W,
is a halogen,. preferably brom ne or iodine, under basic conditions

( pot ass¢anventgmiat methedpkmoven inDhstteratutd. i n DMF or DVMSO and the like) to obtain
the internmediate of the general fornula (12). The ipjhgernediate of the
general formula (12) can be cycY-Ased using nefal cagpound or net al

cat al ysed coupling ﬁ%ndi I Iﬁgdi umrRApe+a g [ R glacial acetic
t —DMEp-

aci d, nickel catalyst™nt k ’! X,
t etraki striphenyl phqﬁgﬂ/}t epal'l aflitum in DMR)And the RRke), preferably
n to the tricyclic internediate (13). The tricyclic

pal | adi um acetate i ,

intermedi ate of the general fa@gypula (13) is then old)dized to the

i ntermedi ate of the general formula (14) using standard nethods (such as
sodiumchlorite or potassium permanganate and the |ike) known in the

literature. e.nternediate of .the eneral fornmula.,(14) is then,converted
Lo the i nt er BEGASTES SOMPRAD G ESpesfl Ao (bf OPTRRA AE: thet SpRVerteti@l . by

react i NgefrNG11€ BRY/BP tHANEINdRCAnldY # @ir6RTARK Y hife SGthpounds it thakdHfila @y m xed
anhydride or active ester) internediate of the general fornmula (14) with the

opt i onabbtyinedistth¢rucancrerded/Iintothefeedormar yl  ani nes (ArNHR7) under appropriate
basic condijions (NaH in DV, diisopropylann r triethylamne gr. pyridine
"RTHE and. t canaidt o pbaete 4hE HeSRE cOmpenHs bt Franiia L br B L 1BE | he
gener al cONRMIR2 i§ LNRIR® theArr Rdwcad Rr2 R R®, R® ,R’, m and n are the same 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 II.

SYNTHETIC SCHEME II.
N w N = F\G
w 3 3 7 N B2
A Gl e g G L 2@1; R
/77 W /<X (O2N) PR
(O,N), PR (ON), PR’ 2%n
17 (18) (19) (20)
COOH Y-Ar Y-Ar
rd N 2
3 S 2 R 10—rR__ R, T IR
B e L4
(O:N) PR’ (O:N), PR (HoN) PR
14) @1s) (16)

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,

COCHj;, CN or -COOR?,



usi ng conventional nethods (raney nickel / hydrazine, iron / anmonium
chloride, hydrogenation using Pd/C, and the like) known in the literature
to the internediate of the general fornula (16). The internediate of the
general OPAMNA8P#8) is then converted to the desired PCHIB204/000355y, R
conpound of the general formula (1) vilerein Yis -CONR7, R4 is -NRSR6 1 WD

2004/089940 Fdkr bEGOLAnAEORIP otadsiuRaltéh DV of BMI0, W4 dn DMF @r DMsdame as

described in the general desCription, using the conventional nethods known
i n the and thedika) to. obtaiArtherintermeR@te2of] the gemdralfR2rmla (i9)- ThRintermediSRAf (He) n PRA

HA, 16 The,desired conmpounds of 't he I 1 bt ai ned
bre t nebeetalarvuA Wk 6 bf EvRgR P Ecmiiab OTRET tematad cAysed Fouder ed.
sal t's ofodditfors OfiBRS] R forfle , tpaRadi@mmaekmte(ahl th® ke preféradlE phliRING abuSEL Rd i nto
the free form In another enbodi nent, the desired conpounds of the formula

(1) whethsitricyclic gntermpahire (204 The trioyRBRBtermpdiagey of tive ganerat forrmapla (30),is RBn R6

, R7, mand. n.ar.e a descrii.bed i h ner escrintion,..can be
synt hes PoaEes AEfie KFRRRTR e P B R0 B, B CHORR FaCE S MRy on

i nt er mediiag NaOH 6hH,$0) ) iEFG IS TN - ABORY, Thd igdrArdiaky o ihe pendrAEforMaRer al
process described in synthetic scheme Il. SYNTHETIC SCHEME H FG FG FG \

( R3) m | (34) uping mathodsHgionm in thy litexature; The int¢rreiate ofthe ganeral foemply (18RS (02N)
n PRA ( %Wc%n?e%ed(t%z&ne ﬁn]tgl)me(d}a% o{“ &Oe) 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 (ArNHR7) under appropriate basic conditions such as NaH in DMF or
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°R®; P, Ar, X, Y, R,
R% R%, 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
3y & N 2 RS R
(HaN); PR! . "R
(16) )

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 is —
CONR’, R*is -NHCOCH;, n=1; and P, Ar, X, Y, R} R2, 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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In the above mentioned scheme a compound of the formula (21) wherein Z is a
halogen, preferably a fluorine, is reacted with a compound of the general formula (22) 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 (23). The intermediate of the general
formula (23) is then reduced to the intermediate of the general 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 DMSQ). 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 KMnQO, or NaOCl, to the intermediate of the general formula (28) using
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The desired compounds of the formula (1) obtained are then converted into their
salts and/or the N-oxides and, if desired, salts of the compounds of the formula (1) obtained
are then converted into the free form.

The N-oxidation is carried 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 support 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 tum 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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The present invention provides novel heterocyclic compounds, their analogs, their
tautomers, their regioisomers, their stereoisomers, their enantiomers, their diastreomers,
their polymorphs, their pharmaceutically acceptable salts, their appropriate N-oxides and
their pharmaceutically acceptable solvates.

The present invention also provides pharmaceutical compositions, containing
compounds of general formula (1) as defined above, their derivatives, their analogs, their
tautomeric forms, their stereoisomers, their polymorphs, their enantiomers, their
diasteromers, their pharmaceutically acceptable salts or their pharmaceutically acceptable
solvates in combination with the usual pharmaceutically employed carriers, diluents and the
like. The pharmaceutical compositions according to this invention can be used for the

treatment of allergic disorders.
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flavorants, sweeteners, excipients and the like. For parenteral administration, the
compounds of the formula (1) can be combined with sterile aqueous or organic media to
form injectable solutions or suspensions. For example, solutions in sesame or peanut oil,
aqueous propylene glycol and the like can be used as well as aqueous solutions of water-
soluble pharmaceutically-acceptable acid addition salts or salts with base of the compounds
of formula (1) The injectable solutions prepared in this manner can then be administered
intravenously, intraperitoneally, subcutaneously, or intramuscularly, with intramuscular
administration being preferred in humans.

The compounds can also be administered by inhalation when application within the
respiratory tract is intended. Formulation of the present compounds is especially significant
for respiratory inhalation, wherein the compound of Formula (1) is to be delivered in the
form of an aerosol under pressure. It is preferred to micronize the compound of Formula (1)
after it has been homogenised, e.g., in lactose, glucose, higher fatty acids, sodium salt of

dioctylsulfosuccinic acid or, most preferably, in carboxymethyl cellulose, in order to
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flavorants, sweeteners etc. in suitable solid or liquid carriers or
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phar macedWP2M/B8%MPosi tions in the anpunts sufficient tECHABUOYA03S e
desired dosage in the range as descri¥ed above. Thus, for oral

adm ni stration, the conpounds of fgpefa (1) can be conbined with a
suitable solid, liquid carrier or drtuent to formcapsules,- tablets,
powder s, syrups, solutions, suspensions aps the like. The pharnaceuti cal
conpositions, may, if desired, contain add i dhal conponents such as
flavorants, sweeteners, excipients and thg |ike. For parenteral

adm ni stration, the conpg jula (1) can be conbined with
steril e agueous or organic AT RRYY ect abl e sol utions or

suspensi ons. For exanpl er . ; b_orppeanut oil, aqueous

propyl ene glycol and the |ike'capzhe used as’well as aqueous sol utions of
wat er - sol ubl e pharnaceutical |l y-accepfabl § acid addition salts or salts with
base of the conpounds of fornula (1) The linjectable solutions prepared in
this manner can then be adm nistered intravgnously, intraperitoneally,
subcut aneously, or intranuscularly, with intramuscular adm nistration being
preferred in humans. The conpaeHSsuchiBdf fmnsi@(de adni ni stered by inhal ation
when_application within the respiratory tract is_ int

t he I 5 R JonN,
wherlei n! eClel | Verled | n thg Qf orm pf "an
aer osol under efefred to|m crohizd the coppesad of | For nul a
(1) { after] it ed, je.dg., In lacfoseg, gluco e,ghighe' fatfty
aci ds, sodi um [ | sul fogucdji ni ¢ acid{or,| mokt preferably| in

car boxygrethgt T ceg TG 461)4/’6}?{ SP4p[PCT1B2004g00035p—

achijeve a|m cfoparti AR 5 mior |les$ for |he najEritytgL_part cl es|.
For {the inhal ption the¢ aerosol can|be nix,d\ﬁﬁru \gas| or 3
liqui d prdpel]ant flor dispengtfg thé 4dctiye subptarjce.|An intaler of
atonjizer qr nkbuli zler nmy N i knpwn., See, e, g
Newnan &t [aP. | Thor fa¥ONHg 17 J. Asjffm USA| 1985,
22: 87-92; |i ncprporated he ent re%yr- ird
nebuj i zer |can] al so | be us ,40p, 733; %, 273, p86; land
6, 228, 346,| i ntor porjated h iir eptirety. The ¢onpound
of theFtTugtir e (1) -coRe | - H .
S
o
5. 10 o -CONH 0|1 CH, [ H | - H -
\ / )
6. o) o) -CONH 0 1 CH, H - H -
_— §/N\n/\
§ \ /' o
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formulated in the formof a dry powder with mcroni zed particles. The
conpounds of the invention nmay al so be used in a netered dose inhal er using
nmet hods disclosed in U S. Patent 6, 131,566, incorporated herein by

ref er enc@VQ ROM089%ht jrety. In addition to the conpoundsPET/IBYPHNESS 1) the
phar maceuti cal conpositions of the pPesent invention may al so contain or be
co-adnm nistered with one or nore known DG Sar selected fromother clinically

useful therapeutic agents. The inventionTis explained in detail in the
exanpl es given bel ow which are provided Qy way of illustration only and
t herefore should not be cdf ethl o | i the scope of the invention and

are tabularized in Tabl e gy wh
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(RBImj / I | Rz P-R General Structure of formula (1A 19. 0 0 CONHO 1
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56. O NCH3 -CONHO 1 CH3 H- - 1 S af O57. 0 NCH3 -CONHO 1 CH3 H- H
- 5. OOCONHO 1 CHF2 HHO2 Na N-SO a59. OS-CONHO | CH3 H- H t
iNamf fj 60. OO-CONHO 1 CHF= H- k H~/ Na )il 0 1 61. OO0 -CONH O 1
CHF2 H - WORRPHORIMO REC, TIFIF SHFFT (R1 11 F A1) M/t =- BETAES094BM3$39940
PCT/ 1 B2004/ 000355 45 The fol | owi ng i3t er nedi at es have been used to

synt hesipig mn@wrnggﬂeﬁﬁmiabé K#veHeafBsed%0 @%nthé's@ze the FaIPESRAGLIOE ekdiipledBAAE | ON.
Internmediate 1 (3,5-dichloropyrid-4-yl)-4-net hoxy-8-am no
di benzo[cempprrdsafihe mxeiptanide C O N N

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, CDCl;) & 3.9 (s, 3H), 6.13 (s, 1H), 6.89 (d, 1H, J = 8.4 Hz), 7.55 (d,
1H, /= 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



HZN CI O OCH3 Step 1: 2-Bronoisovanillin Isovanillin (5 gm 0.033 nol) was
di ssolved in glacial acetic acid (30 m). Anhydrous sodium acetate (5.4 gm
was added_to the above solution followed by powdered iron The
syst em wa¥O2PW&EYOt hor oughl y with nitrogen. A sol uti.onP&T FQS‘M”W%?S 79 gm
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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) 5 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 (4, 1H, J = 3.0 Hz),
10.1 (s, 1H).

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



IR (KBr) 3084, 2874, 1689, 1584, 1506, 1486, 1348, 1285, 1253, 1234, 1114,

1025, 848, 815, 747 cm-'. "H NMR (300 MHz, CDC13) 8 3.86 (s, 3H), 6.89 (d,
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8.16 (d, 1H, J = 9.0 Hz), 8.48 (dd, 1H, J= 9.0 Hz, 3.0 Hz), 9.79 (d, 1H J=
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m) for 10 WO 2004/ 089940 PCT/IB2004/000355 47 . - - mn. The reaction was
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the precipitate vyielded 4-nmethoxy-8-ni tro-di benzo[ b, d furan-1-car boxylic
acid (0.6 gin) as white solid; np: 178C (dec.) IR (KBr) 3467, 2942, 1711,
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C mmol) ,(from,step 4) in a mixture of benzene (2 ml) and freshly distilled thionyl chloride (2

ml) was heated to reflux temperature for 4 h. The excess thionyl chloride was removed

under vacuum to get the corresponding acid chloride which was subjected the next reaction

as such.

Step Sb: 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-yl)-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.



Step 5a : 4-netboxy-8-nitro dibenzo[b,d]furan-I-carboxylic acid chloride A
suspension of 4-nmet hoxy-8-nitro di benzo[b, d]furan-1-carboxylic acid (150ng,
0.52 b ﬁfron1 tep 4) in a mxture of benzene (2 n1 and freshgy

di still 3‘ H%ﬁ&‘}?ﬁ“‘ hloride (2 m) wag heated to reflux CAABEOYNS for 4 h.
The excess thionyl chloride was renoveéd under vacuumto get t he
correspondi ng acid chloride which was subjected the next reaction as such.

Step 5b: N-(3,5-dichloropyrid-4- éli{ 4- met hoxy-8-nitro di benzo[ b, di furan-1-
car boxaanﬂ\/fRd3QOMIéz,MS@d5ﬂjls%é b %f(dstbdm&thﬁZi)cﬁeOf(@IHg-/—ZB equi v.
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pre- coolpy 9AsUs] gm. of above aC|d chl orlde (0.52 mol ) (fromstep 5a) in
THE (2 My was added, all at once, to the reaction mixture and the contents
were stirred at -10C for 30 min. The reaction was quenched with brine,

O ot e st EN TR0 Ebryrld ST 4 SnethosS-EalilaineRbbtd dffish 12 vashed with
di chl or Qm,gdxgnﬂdyl ) - 4-met hoxy-8-ni tro-di benzo[ b, d] furan-I|-carboxam de as a
white solid 80 mp: 315-317 C. IR (KBr 3245, 3092, 2845, 1662, 1614,
1581, 15 pom@m(46 mSMmolhmgtmmqun ch ﬂe (74pzmg,llimnollmne 1067
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HZ) 8. @ﬂrb()ﬁiﬁmd@|(‘8003mg,7 1. 35 Hiﬂnol) &agaui)éndeakﬂ meﬂxaﬂ&l&ﬂalfbﬂvedlctﬂck?e ddvm ., 10. 95
(s, 1H). Step 6: N-(3,5-dichloropyrid-4-

4 rret hoxw@@ahomgr@pb@nmtbrecﬁ[tfr wxn The re@aQOwmeﬂgmdﬁmﬂombﬁlte(retBlmtng, 8.35
n ium chl orjde,(,742 5 Wer e eated .at 80C for 15
. N ReBEEY e et SR ot oy s Mhstd e alST B4 R ieetB il e de
(800 N pukfi8RioA® synthE:TzeHE PARMWAg Exampiésnanol and al | ovved to trickle down
into the above reaction m xture a% reflux. The reaction was refluxed for 3 h

and filtered hot. Methanol was evaporated, and the solid was washed wth
wat er and taken directly w thout

Intermediate 2
N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-amino dibenzo[b,d]furan-1-

carboxamide

OCHF,

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 IN 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



purification to synthesize the follow ng exanples. Internediate 2

N- (3, 5-dichl oropyrid-4-yl)-4-difluoronetboxy-8-am no di benzo[ b, d] furan-1I -
carboxamde CI O NN H2ZN C 0 OCHF2 Step

1: 4- cycl opQHPWAI2%40 hydr oxy- benzal dehyde A suspensi on of PCT/IB2004/000355

3, 4-di hydr oxybenzal dehyde (5.0 gm O. ¥362 nol ), anhydrous potassi um

o dry. BN By Wlien eb SRk u i1 OO AN aBRER et ety 50 ™)
m Xt ur eelvast to peovidoHDeth afttie title pridudt avi whitevsaliermpSOOBIAQ., acidified with IN
HCl and extracted with ethyl acetate (3 x 100 m). The ethyl acetate

iy dr ol CRaT 2 9701305380l 0B P8 ) 52 Ton a0 RE s 806, GHB 7Y o1 ded
resi due whi ch was WD 2004/ 089940 PCT/ | 820041000355 49 purified by silica
gel Chr HTRR'Ba0 X i @Eci?s%@s‘ B0k BCSHR o] finPAY, 8183 bfﬁg%@f‘(sd N AU

el uent to provide the title’ product |te

R (KBr)7296M43@ﬁZﬂD1965(i5&D 1500, 1463, 1358,1271 1122, 976, 806 748 cm H
NVR (300 MHz, CDC13) 8 1.65-2.04 (m 8H), 4.93 (m 1H), 5.83 (s, 1H), 6.94
(d, 1H), 7.38-7.43 (m 2H), 9.82 (s, 1H). Step

2: 2- brono- 4-cycl opent oxy- 3- hydr oxy- benzal dehyde

4-cycl o§éﬂi’t%ﬂybderWXQ;’-PBEWZ‘XﬁdWMY'@Eﬂ@lMyd@ 84 rrm)l) was di ssol ved in

. aqudayeaprfigREndyarky e BHNE] (L e o T uREED Shs nStl o sl e

syst em wedicfaclds(26dnh) hanBydFohsy/sodidnh acetate '(@8%?\1 99 fithél) WA a@ledfoomit ABovel. 854
gm 5.32 mmol) in %I acial acetic acid (10 was added to the above

stirred S%lug?}bffsll adty nowlaediron (BER2 m)oihqsymm waphilushed ¢haroughly stithr e was

0,
zg::“r Lﬁqd nﬁrog%x? g\fsgfutlon o’%‘brom%%e(ors%i‘“ |’0§13{n o"ﬁ g amapgéjertl%dac% {1% mﬂueous 2%

added to the above stirred suspension at 15°C over a period of 15 min. The reaction mixture
was stirred at 15°C for 45 min. The reaction mixture was poured into aqueous 2% sodium
bisulfite (100 ml) and stirred for 10 min. The precipitate was filtered washed with water
(100 ml), and dried to obtain 800 mg of 2-bromo-4-cyclopentoxy-3-hydroxy-benzaldehyde
as white powder mp: 107-109°C.

'"H NMR (300 MHz, CDCls) & 1.66-2.03 (m, 8H), 4.92 (m, 1H), 6.15 (s, 1H), 6.90 (d, 1H),
7.54 (d, 1H), 10.25 (s, 1H).

Step 3 : 2-bromo-4-cyclopentoxy-3-(p-nitrophenoxy)-benzaldehyde

To a stirred suspension of 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



bisulfite (100 m) and stirred for 10 mn. The precipitate was filtered
washed with water (100 ml), and dried to obtain 800 ng of

2- br ono- 4- cycl opent oxy- 3- hydr oxy- benzal dehyde as white powder np: 107-109C.
1H NVR (309 2004/089¢99C13) 8 1.66-2.03 (m 8H), 4.92 (m 1HWGT/MB2dm@/006355 1H)
6.90 (d, 1H), 7.54 (d, 1H), 10.25 (s 1H). Step 3

: 2-brono-4-cycl opent oxy- 3- ( p-ni t r ophenoxy).-.benzal dehyde .To a .stirred
suspens BBl 26%031&' g’?%’f‘ﬁ%p?‘fséfgﬁy?'éé"?@%n%&g]fgq@ AR Yeiloyy §P1’I§I\¢S{9r0("2$)5 n )
was addef-psspiaci on of 2- bronp-4-cycl opent oxy- 3- hydr oxy- benzal dehyde (500
ng, 1.75 mml) in DVMSO (2.5 m). A solution of 4-fluoronitrobenzene (500
ng, 2.631 mol) in DWVSO (2.5 nm) was added to the above suspension and the
react i onHVMRUEGO0WMETZs GDCle)d dt18- 12D Gnf 3H),61.39-1.58nen,r 41 t1i. 23al .81 Xy 2E)nas
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conbi ned and washed with I N sodi um hydroxide (25 m x 2), water and brine
and dried over anhydrous sodium sulfate. The dried organic |ayer was
concent Stepedi: #eyclapentylaxyv@enitoe4/f080gkdibazb[b, BP0t 000355 50 gi ve

2-b ~3- (p-Mit h -4- et h b | deh I | | lid
500 o) InpgsRerise 1 HRSEA eyefortRiony ip-tiepuensod bengalodhyBg Fo"amg 11850 1 s
(m 4H nuﬂolz,f?mﬁy&laué §ddighl carbonafl(160img, H).325mBR1N £ patdiiunt (¥Padethte (29 . 7. 87
(d, 1H, 8.24 (dd, 2H), 10.13 (s, 1H . Step 4 :

4- cycl opegn 96 xmm@l),iin dimethyldormamide Hhmd) dre dientgd amd | stirned maderanigrogen at

- br oD~ 4yl - 3. (p=ni - | dehyd 1),
by dr o320 fir o e At A URD B g S o e R RSt A AHARFS et at o
(25 nOeth QQRateTR1X) 25 irrﬂ%.dfﬂéeé&%iﬁ&f &%H?(lig gafrﬁ% ?Nd@ washe& aﬂﬁﬁé%%ﬁ?&lﬁ'f&dgf red

under nitrogen at 130C for 7 h. Vater is added to the coole

r eact i oacidifellowed by ovatertandairied oner anhydtawg sodiom sulfatq ® affar@ the prodi¢teas@onbi ned
organi c | ayer shed w %-hydrochloric acid foll owed by water and

dried o‘)'&l?(}/%ﬁ‘?‘}%éf}ﬁ%‘éoﬁ?w(g# e to afford the product as a yellow solid
(200 ng). np: 230-240C. 'H NMR (300 MHz, DVMBO) 8 1.70 (m 2H), 1.77-1.92 (m

6 51 o BRI GI0b MpZDNISO) 57190 Gf 28} £77-4100 uk 41D, O fh) 201} 525 et 17D

10.'14
1H), 7.53 (d, 1H), 8.05 (d, 1H), 8.14 (d, 1H), 8.51 (d, 1H), 9.80 (s, 1H), 10.14 (s, 1 H).

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 5 : 4-hydroxy-8-nitro-I|-fornyl dibenzol b, d]furan

4-cycl opentyl oxy-8-nitro-I-fornyl dibenzo[b,d]furan (200 ng, 0.530 nol) was
heated in HBr (47 % in acetic acid) (5 m) in glacial acetic acid (10 m)
at 50C f &YO 7004089940rhe  yeaction contents were poured i nt$VRBRAVYSY200 m )
and extracted with ethyl acetate (3 R150 m ). The conbi ned organic | ayer
was was 8ot fort 10 sfh.uUChloestiAastomethane gadwasa parged intovdt aeaction tnidtture doroaser
anhydr ous, saodi um sul fate. Renoval , of tge, r gani & solvent in vacuo afforded
the cr uddnpFRLIIRREHOIMAXtyFs Vas conldy dilyls “f@)wat% Ol anduexirastedovite eyl used

as such i t h i : 1 K MO S
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(s, 1H) ,anhydré® dodjum isilfat&t Rgmaval 4f thef drganio salvérs iy v8euu affarded therpryduct as

di benzol[ b, d| f ur. suspensj f~4-hydroxy-8-nitro-I|-fornyl

di benzo[abv,"lﬂiefﬁffllazlfol@@iﬁﬁ?:szég% Gmol ) and” anhydrous pot assi um car bonat e
(200 ng, 1.455 mmol) in dry DM (5.0 mMl) was stirred at WO 2004/ 089940
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into th action mxture r reaction xture was cool ed,
di | ut ed dadiflhoreaictioxfyeinitio) 1 -feray] elihcnm{b,;dﬁuvdnt(hsmﬂgglOASama) m 4cdtoxe 220 m ) .

The conbi ped,organic ] ayer, was he th water and dried over anhydrous
sodi um fad é‘fa?qﬁéﬁdvélwﬁtha@ tﬁ%@aﬁﬂ%i%ﬁ?- To, theazbpye splution etpst ge‘gr oduct
as a ' : i : sek = : 724 di il -nitro
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was heated . to 60-70C for 10 mpn., To the above sol utjon was added, dropwi se a
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preci pi tveiite solid,ahp:o270°Ct er at i on and washing with water vyiel ded

4-di f 1 uor onet hoxy- 8- ni tro-di benzo[ b, d] furan-1-carboxylic acid (100 ng) as
white sqlid; np: >270C_|H N 300 Mz, DVMBO_S 7.61 (t, 1H J= 72 Hz),
7.60 (d, Hlmn&()@m; DM&?) 5@16(3 GdH, Jiggy2 P@),572§Q &, 1H) 8.0 (¢71H) 8.134d, " 13 80
(s, 1H).1py 8.52(d, 1H), 9.77 (s, 1H), 13.80 (s, 1H).

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

A solution 4-difluoromethoxy-8-nitro dibenzo[b,d]furan-1-carboxylic acid (100mg, 0.30
mmol), in a mixture of benzene (2 ml) and freshly distilled thionyl chloride (2 ml) was
heated to reflux temperature for 4 h. The excess thionyl chloride was removed under

vacuum to get the corresponding acid chloride.

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



Step 8:

N- (3, 5-di chl oropyrid-4-yl)-4-difluoronethoxy-8-nitro-di benzo[ b, d]furan-1I-

car boxam"q, Aﬁol ution 4-difluoronethoxy-8-nitro

di benzo[b,g‘]% B4 carboxylic acid (100my, 0.30 ol ) PGTABA0A0NA3ES e Of
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gel chromat ography using 10 % acetone in WO 2004/ 089940 PCT/ |1 B2004/ 000355
52 chloroformas the eluent to provide 100 ng of N-(3,5-dichloropyrid-4-yl)

- 4- di Y ' _.di . . . ' it lid.
o 52700 B CRES S A Mrbb G Rt R lani Ry A SRR ORGP 75,
1090, 9@drbokamiden 1. 'H NVR (300 Mz, DVMBO) 8 7.63 (t, 1H, J= 72 Hz), 7.77
6 6 (A Bilturcsohal-(As-dforapyias 71 o ¢ difiprémetnexy Brjitro-caicpgo i iran
N (3. bl 959 O . ) 0.
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| vent - 2 5-di chl i d- 4-yl
SO it B A B kS B e BB B, R D D e e whi te S0 1l
np: >270K.(KBR): (34B6,) 33684 3685,3380, 1659855559284, 1395912959995,11133, 1059910,1292,
1195, 1133, 1055, 910, 811, 674 cm1. 'H NVR (300 Mz, DVMBO) 6 5.14 (brs,
oH), 6. 86L@J4cmL, J="8.7 Hz, 2.4 Hz), 7.53 (t, 1H, J= 72 Hz), 7.46-7.51

(M 2H) 15 4R (860 Mih, DNis®) B 574 cord 289, 6.86 (@1, FL2PHES2.4HD), 7.53 (¢, 1K,

J =172 Hz), 7.46-7.51 (m, 2H), 7.80 (d, 1H, J=9.0 Hz), 8.80 (s, 2H), 10.96 (s, 1H).

Intermediate 3
N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-methyl-6-amino-9H-4-carbazolecarboxamide
o]
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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,
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I nternediate 3
N- (3, 5-di chl oropyrid-4-yl)-1-nmet hoxy-9-net hyl - 6- am no- 9H 4- car bazol ecar boxam
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(300 MHz, DMBO): S 3.83 (s, 3H), 3.85 (s, 3H), 6.50 (d, 1 H, J= 9.0 Hz),
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1H),8.37(s,1H).
Step 2: methyl-1-methoxy-6-nitro-9H-4-carbazolecarboxylate

Methyl-3-(2-bromo-4-nitroanilino)-4-methoxybenzoate (3 gm, 0.0093 mol), anhydrous
sodium carbonate (2.96 gm, 0.0275 mol) and palladium (II) acetate (1 gm, 0.0046 mol), in
dimethylformamide (60 ml) were heated and stirred under nitrogen at 140°C for 18hr. The
reaction mixture was cooled and filtered through celite bed. Water (90 ml) was added to the
cooled reaction mixture. The precipitated solid was acidified and collected by filtration and

washed with water. The product was obtained as a yellow solid (3.4 gm).

IR (KBr): 3404, 3133, 3017, 2964, 1724, 1626, 1615, 1571, 1513, 1461, 1435, 1318, 1267,
1231, 1200, 1070, 920, 741 cm™.

'H NMR (300 MHz, DMSO): § 3.99 (s, 3H), 4.11 (s, 3H), 7.24 (d, 1 H, J= 8.7 Hz), 7.67 (d,
1H, 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,J
=2.4Hz), 12.57 (s,1H).



cool ed reaction m xture. The precipitated solid was acidified and coll ected
by filtration and washed with water. The product was obtained as a yel |l ow
solid (3.4 . | R (KBr): 3404, 3133, 3017, 2964, 1724, 1626, 1615, 1571,
1513, 146%° %@?9“2318, 1267, 1231, 1200, 1070, 920, 72CTABRMP4/00ESNVR (300
Mz, DMBO: 5 3.99 (s, 3H), 4.11 (s, ®H), 7.24 (d, 1 H J = 8.7 Hz), 7.67

(85" Ml S ey ool 458 7 W ol e 1= 7 and 2.4
PCT/ | B2004/ 000355 54 Step 3:

met hyl - | - net hoxy-9-net hyl - 6-ni tro-9H 4- car bazol ecar boxyl ate Met hyl - .
|- et hoetisirl-mieonpemira tdwreieac seahaiate (e 0036 ol was fissaleed in

di ssol v i : i i i (104
. 0. 00gF F1 ek iiadd b SRR QuifmANGETI 00l 0T5 W HFOMES

m nut es (1080l )uit reom tfmpeeathsel oviepd petdod &G419 mimgtes SEAIGG& obmgthyhioBlde (§40m ) was
added to t action mxture and i s,stirred .further, for a period of 1
- The Tt J00R i & PR, (HrBhEReeded B B st avagire kit wet Gy er - The
preci pi trgdifer ‘Pé}ta%e?i%ﬁ ot Sr 2Bhefehd 1R vdaAdhd néﬂédt\ﬁirﬂ?griﬁé’a&?&igﬁed/@lth ow sol i d.
IR (KBr): 3131, 2943, 2846, 1730, 1618, 1572, 1514, 1438, 1324, 1251, 1136,
1068, 10vaver TigOgecipddtc ohtainedhwasveidi B@ankiithen 4EY to &t y@NowsplidH) , 4. 05 (s,
3H), 4.19 (s, 3H), 7.22 (d, 1 H J =8.7 Hz), 7.75 (d, 1H J= 9.0 Hz), 7.95
(d, IH J=9.0 Hz), 8.34 (dd, 1H, J=8.7 and 2.4 Hz), 9.90 (d, IH J = 2.4

Hz) . St ¢R (KBl 318l D9y, -2248E1 130 163r8ni15122191‘&,44§@,r1139401m?'iP%S?bész? RARd

Met hyl - | - net Hoxy- 8- net’hyl - 6- ni f r o- 9H 4- car Bazol’ecar boxyl ate (500 ng)’ was

suspend®9,i 10 cmet.hanol (15n ) and added with 1 M NaCH (10 ). The reaction
m xture was refluxed for 18 hrs. Methanol was evaporated and the conpound

was dil y i er_fallo b ddition of HCl . e i,pitate _was
filter edﬁﬁﬁ\@ﬁ%@%@mg)i gﬁgirﬁgr@ﬁ& ‘?-9%&9, @Hi,“-&/@@?ﬂgd-gﬁ 66 1(%’,f *‘3%7, 4.23
( Sy 3|_|) ) . ] — . 1 . .Z =
1H 920 P WEIEE 1 99 BR] SO B2 e 8860 U T SR AR 5 -
2.4 Hz) 9.903d01H,(Jo+ 2 4IHE)) . Step 4a:
1- met hoxy- 9- net hyl - 6- ni tro- 9H 4- car bazol ecarboxy aci d chl ori de:
Step 4: l-methoxy-9-methyl-6-i1itro-9H—4—carbazolecarboxylic acid
Methyl-1-methoxy-9-methyl-6-nitro-9H-4-carbazolecarboxylate (500 mg) was suspended in
methanol (15ml) and added with 1 M NaOH (10ml).The reaction mixture was refluxed for
18 hrs. Methanol was evaporated and the compound was diluted with water followed by

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

'"H NMR (300 MHz, DMSO): 5 4.06 (s, 3H), 4.23 (s, 3H), 7.24 (d, 1 H, J= 8.7 Hz), 7.82 (d,
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



1- met hoxy- 9- net hyl - 6- ni tr o- 9H 4- car bazol ecarboxylic acid (300 ng) was
suspended in freshly distilled thionyl chloride (2 m) was heated to refl ux
tenperature for 4 hr. The excess WD 2004/ 089940 PCT/|B2004/ 000355 55

thionyl cHP3I1EEMhs removed under vaguumto get the coPfZdBMMiHPRESaci d

chl oride which was subjected the next reaction as such. St ep 5:

N- ( 3, 5- thictpil ohlopigie MS nenyd»\)cd uhdervacuwm-to getethhgorrefsr’mdmg agifiichloride which

car bazol ecar bo%?ajg% eﬁ Bre- shed suspensi on of sodi um hydride (100 ny,
2.5 equi®® o%‘i "4 fhrsion) in DMF (3 m) was added drop wise a
sol ution of 4-anino- 3,5-dichloropyridine (244 ng, 0.0015 nol) in DWVF (3 nl)
at -10C. A pre-cool ed solution of above acid chloride (fromstep 4a) in THE
(5 m) %tep §dﬂ@5-da¢hlompym:é-yl)rd-mn@oxwdm@ul-ﬁmtrerﬂfeﬁ- -50C and the

cont ent Lo- -50C for Ihr. The reaction was quenched with brine,
di | ut edia %&e%g%&%h ‘filtered to give

N- (3, 5- Toca Ippe-avastieddsubpsrision df rﬁeﬂim}ly&idﬁé(llwl m@ 23 requidtt 8.0025, 60% 011
car bazol ecar boxan_de és a yellow,solid, (250 gp X250C. IR (KBr): 3432,
3199, 29ispersioghin DMEHE mi)yas adi%iﬁmmwg a smbl@}sn of 4-aging 3, 3 dichjorop

.25 (%S SO i PME T iy o Sy A plys oMt sgfdbiivog e %ﬁ%éﬁ?'a%*) i)

= 9.0 affiorfl stepi4a) in BHB4S d) wﬁb-l)idddiOalD& dnde, ta khe réactlo?xmndt-m): at-500Caad tlss 1H) .

(?;regagolc%@é‘%ﬁ B\Sgdelngtgléco a?tpysro*’g for ¥hr) Tllne ggcggri( Xva,s9 q{fgécﬂxcﬁ with rgn{]e(,) dl%uteé ‘with

N- (3, 5- Waﬁe‘?' SIORKEred -t Yivk- NJ(B@E&BH%WSgnHmﬁ)/Lr—ﬁfeﬂi&x&@- ‘l-%%?@@i _gear boxa

m de (250. ngy) was suspended nd met hanol and added
with ranayamlmaédoxam@asgtyle%SNAIWXZQng)sdpchLﬁder pressure (60 psi) for
18 hrs at roomtenperature. The reaction mxture was filtered through
celite and DMF was evaporated to get a green solid which was washed with

wat er t grR gKBE): B4I1%3 3999]i2986028%41y 1662, 4573, )15 13, T87R 3980133 1¥13,6275, 1254,
am no- 9H-4-car bazol ecar boxam,de. Confirned by ninhydrin. . The corrpound was

t aken dilP¥HIOGT.HOIBAA, 343 £Mi'cati on to synthesize the fol I owi ng exanple no
54,55,56 and 57

'H NMR (300 MHz, DMSO): & 4.08 (s, 3H), 4.25 (s, 3H), 7.32 (d, 1H, J = 8.4 Hz), 7.76-
7.83 (m, 2H), 8.36 (dd, 1H, J = 9.0 and 2.4 Hz), 8.84 (s, 2H), 10.03 (d, 1H, J = 2.4 Hz),
10.89 (s, 1H).

Step 6: N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-methyl-6-amino-9H-4-

carbazolecarboxamide:

N-(3,5-dichloropyrid-4-yl)--1-methoxy-9-methyl-6-nitro-9H-4-carbazolecarboxamide (250
mg ) was suspended in DMF (20 ml) and methanol (10 ml ) and added with raney nickel
(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

iRECTIFIED SHEET (RULE 91) ISA/EPI



RECTI FI ED SHEET (RULE 91) | SA/EPi WD 2004/ 089940 PCT/ | B2004/ 000355 56
Represent ati ve conpounds of the invention, which should not be construed as

limting in any vvaX are found at Table |I .,General Structure of Fornula (I
A) . ExanmpVe 204708994 PCT/IB2004/000355

N- (3, 5-dichloropyrid-4-yl)-4-net boxy-%— met hanesul f onam do- di benzo[ b, d]
furao-|- car bBRepresehtatiVe( Sornpeélinds| aff they inventibny [Whieh should not be construed as
4- et hoxy.- 8- am no- di benzo| b, d] f aran- | - carboxam de 10  0.249 mmol)
(inter e limiing Ipyanyay, ?r&atlp%f %ﬁfﬂb?eﬁeéﬁm rs pf 4534)( 24 ng, 0.299
nol) in THE (10 m ) containing pyridine (23 ng, 0.299 mmol) at 0C and

allowed to warmto roomtenperature. The reaction was stirred at room :
tenperature for 30 min. THE was evdixangtled and t he residue was washed with

ur i 1 ed By PHEobam IR Sret e spel B pREmi-ofb e BellBiraTS  of o m
as eluent to obtain 30 nyg of N (3, a¢hé¥dmidepyri d-4-yl) - 4-nethoxy- 8-

met hanesul f onyl am do- di ben_zog d] furan-I|-carboxani de as white solid; np:
315C. | R (KBr )\ilr(wzd@,hkgmd- Ds- 4-gEthoxydoaminoatibenzofind]fursgdarioamide 145,

1101, 810, s ) \VHz. 971. . : . .7.35
(d, 1H ?l:dbg].“é’ ‘i’%l)Tb %ﬁ?‘gn&;‘ﬁfﬂ}@% tﬁ"‘“ﬁ?z“) ‘%’“éi”fﬁg)%?“lﬁﬂgifi@@’%%zﬁn, » 7. 80
(d, 1H  9:2298.molyin THE. (30 nily cordtihingyfidides(23 n2g;)0.29. amol)sat 02C-ahdl alldRed® (S,
1H). Exanmple 2 and 3 were synthesized using reaction conditions simlar to

Exanpl e WaERdegeomstemperatuse; theareagiionopas; sited b eam demperatieg fos 30 mimy (T8 de
i nst ead .G ' | . . .
N (3¢ o e EOBUHES g A8 rofiduc?luat Svash o AR iutated sodjum bicarbonate solution,
di benzo[ watérf Theselid ohtaimedawasipurifidd byKEiliva g8BIdlumAARomadgfaphy GBhg J0483,
1278, 1147, 963, 899, 801, 701 ', 1H 0 , 0. 8,2.65 (s, 6H),
3207 (. adggnechtasgiorin a5 gluen 10 gblRin 20 Tig T3 3 leRpyTa A  Aracthody by ) |
7.68 (d, ni’éﬁanés‘ulﬁn}laﬂﬁho-d?beﬁ@oo[ﬁ‘agfuﬂdﬂhl-éﬁngﬁnih'éhs white dolidl 1p*t:ld,ls‘le 1.8 Hz),
8.77 (s, 2% 9.82°(s, 1H), 10.79 (s, 1H). I'RECTIFIED, SHEET(RULE 91) | SA/EP
IR (KBr): 3272, 3147, 2925, 1661, 1607, 1490, 1393, 1313, 1288, 1145, 1101, 810 cm™.
'"H NMR (300 MHz, DMSO) & 2.91 (s, 3H), 4.07 (s, 3H), 7.35 (d, 1H, J = 8.4 Hz), 7.4 (4,
1H, J = 8.4 Hz), 7.73 (d, 1H, J = 8.4 Hz), 7.80 (d, 1H, J = 8.4 Hz), 8.31 (s, 1H), 8.77 (s,

2H), 9.65 (s, 1H), 10.80 (s, 1H).

Example 2 and 3 were synthesized using reaction conditions similar to Example 1 except

for using the appropriate substituted sulfonyl chloride instead of methanesuifonyl chloride.

Example 2
N-(3,5-dichloropyrid-4-yI)-4-methoxy-8-(N,N-dimethylsulphonamido)-

dibenzo[b,d]furan-1-carboxamide

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, /= 8.7 Hz), 8.31 (d, 1H, J =
1.8 Hz), 8.77 (s, 2H), 9.82 (s, 1H), 10.79 (s, 1H).

|BECTIEIED-SHEET (RULE 91) ISA/EP|



WD 2004/ 089940 PCT/ | B2004/ 000355 57 Exanple 3
N- (3, 5-di chl oropyrid-4-yl)-4-methoxy-8-(ethanesu | phonam do) -di benzo [b,d]fu
ran- 1- carhoxamide 'H NMR (300 MHz, DMSO-d6) S 1.19(t, 3H, J= 7.2 Hz), S
2.99 (q, WR200408948, ) & 4.07 (s, 3H),S 7.36 (d, 1H, JPCTFB004H§035E 7 41
(dd, 1H, J= 8.7Hz and J = 2.4 Hz), S¥. 72 (d,IH J = 8.7Hz), S 7.91 (d,IH,
J= 8.4 Hz), S 8.32 (d,1H, J= 2.4 I—|zﬁxan§b|§377 (s,2H), S 9.73 (s,1H), S 10.80
(s,1 H. IR (KBr) 3304, 2968, 2933, 1680, 1608, 1484, 1461, 1332, 1282,
1196, 1123(3,3dirhloropgeid-4-9hA-netinxy78¢thanesilphenamido)dibenzo[b,d)furan-1-
N- (3, 5-di chl oropyri d-4-yl)-4-nmet hoxy: 8- ac.st am do-di benzo[ b, d] fu :
ran-|-carboxan de N-(3,5-dichl oroﬁ%"?’fﬁ"ﬁ'—?l ) -
4- met hoxy-NMR30O MIHREPRAdLAg] §Ur B, BHCAEbOX m),Cbez.bége, 19, /07 349), m?(}v)
[ (22 g, 0.299 "mMmo

(intermsdiatea was treated wth acetyl chloride ) in
THE (10 (si3H).8dmiGidnil HyJ5y8.# dl2)hed .48 (ddy 1HOJ 27 Hmand J #t2.08zpdd’. 2 (M t o

30 mn. TR I AN et T TR s W B A S b P SR T s um
bi carbonpgige (§pHyti on and water. The solid obtained was purified by silica

gel colum chrorratgggﬁraph using 30 % acetone-chloroformas eluent to obtain
25 ng oflRKBS8), 3304i 8@28%%1680,41@8,)14844146& hi32y 1882, 1196, 1143, 1101, 1022,

acet am do-dj,he b, d] furan-1-carboxam de as white solid; np: 252C. IR
(KBr) : %%%152@%%”2325, 2852, 1660, 1607, 1542, 1499, 1468, 1392, 1285,

1261, 1101, 1021, 805 cm 1. 'H NMR (300 MHz, DMBO) 8 2.01 (s, 3H), 4.07 (s,
3H), 7.32 (d, 1H, J= 8.4 Hz), 7.65 (d, 1H, J= 8.4 Hz), 7.93 (m 2H), 8.41
(s, 1H), 8.76 (s, 2H), 10.06 (s, 1HBxammle®6 (s, 1H). Exanple 5, 6, 7, 8,

& except o gERiRoRylda e tibnt s iriapaubaelp aftfEa yearfebde of T ¢

acetyl chl oN-gs-di2OPHAEIN 0 RaltldReMAhReABehzofd] furan-1-carboxamide
(100 mg, 0.249 mmol) (intermediate 1) was treated with acetyl chloride (22 mg, 0.299
mmol) in THF (10 ml) containing pyridine (23 mg, 0.299 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 saturated sodium bicarbonate solution and
water. The solid obtained was purified by silica gel column chromatography using 30 %
acetone-chloroform as eluent to obtain 25 mg of N-(3,5-dichloropyrid-4-yl) - 4-methoxy-8-
acetamido-dibenzo[b,d]furan-1-carboxamide as white solid; mp: 252°C.
IR (KBr): 3271, 2961, 2925, 2852, 1660, 1607, 1542, 1499, 1468, 1392, 1285, 1261, 1101,
1021, 805 cm™.
'H NMR (300 MHz, DMSO) & 2.01 (s, 3H), 4.07 (s, 3H), 7.32 (d, 1H, J = 8.4 Hz), 7.65 (d,
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.



Exampl e 5

N- (3, 5-di chl oropyrid-4-yl)-4-nmet hoxy-8-(3-chl oropropyl car boxam do) -

di benzo[ b, d] furan-|-carboxam de IR (KBr): 3244, 2940, 1655, 1606, 1543,
1493, 14M020%989949083 1222, 1199, 1099, 1022, 936, SPETIBPPOWIE 575 crmi
' HNMR (300 MHz, DVMBO): & 2.00 (m 2H)38 2.50 (t, 2H), 3.7 (t, 2H), 4..07 (s,
3H), 7.34 (d, | H, J= 8.4 Hz), 7.6%‘3&&“ s H J =8.7H) 7.94 (d, 1H J =
8.4 Hz), 7.94 (d, 1H J = 8.7 Hz) SMPES 1H J= 2.4 H) 8.76 (s, 2H),

10. 12 (s, 1H) N-@-dich{cropyyid-Exbapmetioxy-8-(3-chloropropylcarboxamido)-

N- (3, 5-dichloropyrid-4-yl)-4-net ﬁgéﬁ 8- egggll car bgxam do- di benzo[ b, d] furan-1 -
car boxani de | R(KBr): 3302, dbenzo[bdlfgranthearboxamide 1392 1196, 1103, 809,
723 cm 'H NMR (300 MHz, DMBO) 6 1.10 (t, 2H), 2.34 (q, 3H), 4..07 (s, 3H),
7.33 (d, 1H, J= 9 Hz), 7.66 (d, 1H), 7.97-7.91 (m 2H), 8.44 (s, 1H J =
2.4 Hz) IR (KBfp 1X14, 2940, 165951606, 1343) 149310446 1393, 12883, 1EXRMDS, 1099, 1022,

N- (3, 5-dj_ch i d- 4-y| )4 4- met hoxy- 8-t - but yI car boxani do- di b b, d] f
o1 ST i Baor. G201, 2658 1647 1606, 1895 1495, 1444,
1395, 12 , <077 9679, : 0 Mz,
oo & TR FE00 MR BMIGES 2,00 4 28095070 el ) f07 (TR ATE) M

7.79 (d,1H,H= 84 Hz)77.68 \d, TH,98=@d] H2)}.94 (d,dHiid)= 828.134), (94 (@H H£=B.7Hey) ,

ACN TG ORI ORI R

N- (3, 5-di chl oropyri d-4-yl) - 4- nmet hoxy- 8- et hoxycar bonyl car boxam do-
di benzo[ b, d] furan-1-carboxam de IR (KBr): 3349, 3214, 2928, 1753, 1708,
1671, 1606, 1392, 1281, 1199, 1183, Eiddidple 6806, 685 cm1

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

carboxamide

IR(KBr): 3302, 2937, 1649, 1607, 1500, 1392, 1196, 1103, 809, 723 cm”"

'"H NMR (300 MHz, DMSO) 6 1.10 (t, 2H), 2.34 (q, 3H) , 4..07 (s,3H), 7.33 (d, 1H, J= 9
Hz), 7.66 (d, 1H), 7.97-7.91 (m, 2H), 8.44 (s, 1H, J = 2.4 Hz) , 8.75 (s, 2H), 9.95 (s, 1H),
10.72 (s, 1H).

Example 7
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).



"HNMR (300 MHz, DMsO S 1.33 (t, 3H), 4..08 (s, 3H), 4..32 (q, 2H), 7.37 (d,
1H, J=8.4 Hz), 7.75 (d, 1H, J= 8.7 Hz) , 7.88 (d, 1H, J=9 Hz), 7.95 (d,
IH J=8.1 H)) , 869 (s, 1H J=1.8 Hz) 8.77 (s, 2H,) 10.78 (03 1I—2, 10. 95
(5 1. bodiiisoo PeT/ B2t one3s

N- (3, 5-dichloropyrid-4-yl)-4-net hoxy-??— hydr oxycar bonyl car boxam do-
di benzo[ b, d] furan- 1- car boxam de V\aSE%ﬁbﬂﬂ?i zed by hydrol ysis of
N- (3, 5-di chl oropyri d-4-yl) - 4- net hoxy- 8-

et hoxycar bony| NaBiSediahlotiopytiddrylpimethbxy-8+ethoxyaathbonyldattboxdntidep! € 8) usi ng
pot assi um hydroxide (3 eqg.).,n { ol. nip: > 250C. This was directly used
for preparation of Exanple @b%ﬁh@ﬁfﬂ%ﬁ?ﬁ@“@ﬁ facteri sation. Exanple
10 N-(3,5-dichloropyrid-4-yl)-4-net hoxy-8-hydroxycar bonyl car boxam do

di benzo[ b, d] furan- 1- car boxam de sodi um salt WAs synt hesized from

N- ( 3, 5- diRc(KB): 03349, 32 14,\292841 T, H3AY;- 167y th0ex ¥3%2, HARYJ 1199, 1183, 1022, 806,

car boxanj do- dj benzo[ b, d] furan-1-carboxam de (Exanple 9) using 1 % nmethanolic
sodi um dbxi de (1.0 eq.). 'RNMR (300 MHz, DMSO) S 4..08 (s, 3H), 7.32 (d,

1H, J = : , 218 D2A(cd, , - 8.74
(o 2 ORGP0 M TSGR F1 T ST -t 3k BRg g8 Y YRS S e s oo

Exanpl e H?), 7.75 (d, 1H, J=8.7 Hz) , 7.88 (d, 1H, /=9 Hz), 7.95 (d, 1H, J= 8.1 Hz), 8.69 (s, 1H,

N- (3, 5-di chl pyLLd-4- -4-ne - 8- (fur-2-yl - carboxam do) - di benzof

b, d] furah=18 2 %g;g%iﬁﬁ i(hé% féﬁsm?xlyélz‘%é »5, 1660, 1606, 1566, 1548, 1491,
1465, 1391, 1333, 1221, 1093, 1023, 890, 814, 768, 611 cm . 'H NVR (300

Mz, DMSO 6 4.08 (s, 3H), 6.68 (d, 1H, J= 3.3 Hz), 7.36 (d, 2H, J = 8.4
Hz), 7.74 (d, 1H, J = 9.0 Hz), 7.95EXample9m 3H ) , 8.66 (s, 1 H J = 1.8

He) . 8.76 (SN-a:g-)dichlolr%pg?id(-f-’yl)-l - ’ethlog(yzszh§£r’ox%c|_z?rbmllz§(l%gplloexallnzldo-

dibenzo[b,d]furan-1-carboxamide

v W W ow oW

Was  synthesized by  hydrolysis of  N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
ethoxycarbonylcarboxamido-dibenzo[b,d]furan-1-carboxamide = (Example 8) using
potassium hydroxide (3 eq.) in methanol.

mp: >250°C.

This was directly used for preparation of Example 10 with out further characterisation.

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) é 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).



N- (3, 5-di chl oropyri d-4-yl)-4-nmet hoxy- 8- (cycl opropyl car bonyl am no) -

di benzo[ b, d] furan-1-carboxam de 'H NVR (300 WHz, DVsO-d6) 8 0.77 (m 4H),
1.80 (m IH), 4.08 (s, 3H, 7.36 (d, IH J =8.4 Hz), 7.69 (d, 1H J = 9.0
Hz), 7.80VORPW#AB9948 47 (d, 1H, J = 1.8 Hz), 8.79 (s, 2HPCTIBZN04A0032S 1H),
10.80 (s, 1H). IR (KBr) 3290, 3164, 150, 1546, 1492, 1398, 1292, 1198,
1100, 960, 812, 640, cm' Exanple i}'iahﬁpﬁ@’lﬁ'di‘:h

| or opyri d-4-yl)-4-nmet hoxy-8- (N, Ndi cycl opropyl car bonyl am no) - di benzo[ b, d]

f ur an- | - Ne@3ifedixhlatepytid Mvil)-danethoky-S-(DLEDyleari®xanddox-dibed#g[b,dlfukdn-1m 4H)
1.82 (m1H), 2.12 (mIH, 4.07 (s 3H.  7.719 (d 1H J= 8.7 Hz), 7.58 (d, 1H,
J=8.7H), 7.68 (d,IH J = 9.0 HAPoxamide |y g 79 (5 2H). 10.40 (s,
1H). IR (K13r) 3311, 3059, 3009, 2843, 1711, 1677, 1631, 1607, 1556, 1470,
1393, 1314, 1297, 1282, 1197, 1173, 1105, 1016, 810, 648, cm'' WD

2004/ 089B4ABBPCPR4B 2934, 6035606, 836G 4Ah11491,41465, 1391, 1333, 1221, 1093, 1023,

N- (3, 5-qi r ri.d-4-iyl)-4-met hoxy-8-trifl uoroacetam do-di benzo[ b, d]
furan-| %6’2&%02%@3@%(3 5-di chl oropyrid-4-yl) -

4- met hoXy- (300-MH2eDME D) 8 Uf0sr @N3H), GHsO@X A de- 3.8 1}@;,2 786 (8, 249 218y )
(internediate 6& was treated wth trifluoroacteic anhydride (57 ng, O0.27
mol ) i Hali tht &.ddbthald Ha), M.95-¢8R (@i AHNg X6 (sdi HeJ 108 HR) .B. U6 (sn@B)) at

room t rat.ure reaction was stirred at roomtenperature for 20 h.
Di chl or?%t{%&y)ﬁgw&gmr ated and the residue was triturated with cold
water to obtain a white solid which was filtered . The solid was purified

by silica gel colum chromatography using 6 % acetone- chloroform as el uent
to obtain 30 ng of N-(3,5-dichlorofxampletl|) - 4-nethoxy- 8-

trifluoroacetagigdaq-dibhenzo[ b, d]furan-1-c oxam de as white solid; np:
L5000 1 R ( KkedC3sbmionerma-Hyahd oot L5 opronyRitinylamial “1 150 1000
1024, 901, 809, 653cn ' H dihGzoff @) fltdn-1-0hHdkathide 09 (s, 3H), 7.38 (d, 1H,
J=9 Hz), 7.80 (d, 1H), 7.89 (d,

'H NMR (300 MHz, DMSO-ds) 6 0.77 (m, 4H), 1.80 (m, 1H), 4.08 (s, 3H), 7.36 (d, 1H, J

= 8.4 Hz), 7.69 (d, 1H, J = 9.0 Hz), 7.80 (m,2H), 8.47 (d, 1H, J = 1.8 Hz), 8.79 (s, 2H),

10.34 (s, 1H), 10.80 (s, 1H) .

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) & 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, T =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”
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1H, J= 1.8 Hz), 7.98 (d, 1H, J = 8.4 Hz), 8.67 (s, 1H, J= 1.8 Hz), 8.76 (s,
2H), 10.77 (s, 1H), 11.42 (s, 1H). Exanple 15
N (3, 5-dichl Or“p(??%/“ d-4-yl)-4- et hoxy- 8- et hoxycar boxam do- di benzo[ b, d] f uran- |

- car boxafPFR4EE405._ di chl or opyri d- 4- e/ PCT/IB2004/000355

4- met hoxy- 8- am no- di benzo[ b, d] furan- | lcar boxam de (100 ng, 0.249 mol)
(internmediate 1) was treated with ?‘gyp & oroformate (40 ng, 0.374 nmmol)
in THE (10 nml) containing pyridine ng, 0.374 mmol) at OC and allowed to
warmto r dHi3,5-ehigdowipyrizl-4-Fhed nmmx)esrtmﬂuom:etnnddm-ulbmnltt,ﬂlﬁmnat-ur e for
30 mn. THE was evaporated and the £e5| dye was washed with water. The solid
obtai ned was purified by silica g&@F chromat ography using 10 %

acet one- chl oNf30¢ BicRfor&hyHRNA- AP Ob-fr&'tl{bx?fk -HinoXibdizZofb @Fgﬂaﬁh' LRk 4- Y1)

- 4- et hoxy- 8- et hoxycar boxari di benzo[ b, d]furan-1I - oxam de as white
solid; 100 m240:249 er(letlBr(mterﬁ@dzaxe Bowas tregad withapifiporbasteic drhydridel 00mg, 1578,

1550, 147 2 1 102, 1062 3 004/ 089940
PCT/ | Bzéc?%/ %5%’ & é’%*‘ﬂi“fzx!ﬁﬂ’e( Q%B‘J'M&“]‘a‘mé@ irie é Cmoé% m"&?%b 8 rogm 31
4.08 (qte atm% 3‘3e (rébcu&h' wals-stﬁrea at fBom t&n&@atﬁr@%r@@ h. %Dchlo?orﬁ&hz{rﬂs wadl J=

8.1 Hz), g§ 6 (s, 2H), 9.62 (s, 1H), 6 (s, 1H). Exanple
16 and Evapeeat Mthhergsxéwwasm’cgratedamh eold watetito pbtasn slwhmeasphd G/hEbam e 15

P ol opRSR o RERIRE B Sty SHRO b ibrilb sl LURL & JRtRE
ropyri dfioydfbrmd - ke ehiRiiy 18- bisaiu By Y6 GNJ?B gml&epﬁhmeﬁya hhn@lho{yusr an-1-
OVBO d6) e

carboxam de 'H NMR (300 MHz, J= 6. d , 84 1.96
(m 1H) tnﬂucgqac(ettmlderdltsnso[bm.]f@ml carbogan(x@e asmute Solish i, >3g)e (B 4 Hz :

T Iséﬁ@ 508f, {7 Aot Todknsdbliaoa 12, §303 ghlles, Fodd {3y 300 1?93269 s
EX&WD' e 653 cm’

'"H NMR (300 MHz, DMSO) § 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 Hz), 8.67 (s, 1H, J = 1.8 Hz), 8.76 (s, 2H), 10.77 (s,

1H), 11.42 (s, 1H).

Example 15
N-(3,5-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’".



|
N- (3, 5-di chl oropyri d-4-yl) - 4- nmet hoxy- 8- phenoxycar boxam do- di benzo[ b, di f uran-
| carboxamide 'H NWMR (300 MHz, DMBO d5) 8 4.09 (s,3H), 6 7.12 (d,1H, J =
8.4 Hz), 8 7.23-7.47 (m5H), 8 7.73 (d,1H, J = 9.0 Hz), 8 7.80 (d,1H, J =
8. 7THz), SWOWONPINMH J = 8.7 Hz), S 831 (d, | H J = RCTIBP/006358 97
(s,2H). 810.45 (s, 1H). IR (KBr) 3358622918, 1777, 1750, 1610, 1560, 1493,

50 Ly | IR 6, A0 i

di benzo[pz)d}.6007807-(U; ZHY, TRed, UH, A=301 HE), 8145¢€, 1E5)c8.95 (M), 98D (ansl), 1070 no,
0. 273 mml) in THE( (3 %) was cool ed t)o -SSOCWTO tlr(u S s)ol ut P%nﬂl)was added
triethyl ™ sndlX 37 ny, 0.374 mml) and stirred for 10 WD 2004/ 089940
PCT/ 1 B2004/ 000355 63 min. A solution of triphosgene (73 ng, 0.249 mmol) in
THE (3 m) was added at -300C to the above solution and stirred for 30 mn

at roomExapid B6 atidel7 wemsyaaiesﬁrzedaﬁmu@&aétmrboadtﬂ@ds sihfila@ tS BRARPIS 16 Rx&pt
N- (3, 5-di chl oropyrid-4- - 4- et hoxy- 8- am no-di benzo[ b, d] furan-1 -

car boxar@aesu@&tbe aﬁgropoaébgsqbﬁ%qused(qh}ﬂr@fpﬁ@ﬁp instead of gyl ehlpeaformaten ne (37 ny,
0.374 mol) in THE (5 m). The reaction was stirred at roomtenperature for
30 mn. THE was evaporated and the resi due was washed with water. The solid
obt ai ned was purified by silica geExaelqiwm chromat ography using 10 %
acet one-chl orof orm as_el uent to obtain
(3, 5- di cNt@ScHghlorepyrid-g- YA)-ﬂ'l!{'?fBQW'gJ&P@MW&\’WQ;}HMMHfH&M%enzo[ b
,d] furan- 1-carboxam de as white 59:¥|'b§ Hgie 272C. "H NWR (300 WMHz, DMSO- d6)
&0.29(q, 2H, J=6.0 Hz), S 0.52 (¢ l!f‘ 6.3Hz), S 1.14 (m 1H),S3.88
(d, 2H, J = 7.2 Hz), 8 4.06 (s, 3H) S7.32(d,l H J=8.1Hz), 6 7.60 (d, 1
H J = 267.66d|H,J=8.7Hz%Z,67.90(dsIH,J=8.1Hz),
S 8. 48 éllﬂMR 390-_15412.241?1\’}, $d6)76' 003 (44 7 66 Bz, 981 L.3411)96 Gn.1ldD78.8¢4dh5. 1R
(KBr) 29 : 5 473, 1 1 : rd 1389,
001 94§§’H A4 00 3T 3 éc}m 2.8 4011, 6h () 28], 7.92 080 4 817w, 1

8.48 (s, 1H), 8.79 (s, 1H), 9.69 (s, 2H), 10.78 (s, 1H)

IR (KBr): (cm™) 3318, 3175, 2960, 1688, 1293, 1102

Example 17
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-phenoxycarboxamido-dibenzo[b,d]furan-1-

carboxamide

'H NMR (300 MHz, DMSO-d¢) & 4.09 (s,3H), & 7.12 (d,1H, J = 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); 6 8.02 (d,1H, J = 8.7 Hz), 6
8.31(d,1H, J = 6.4 Hz), 6 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
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N- (3, 5-di chl oropyrid-4-yl)-4-nmet hoxy-8-trifluoronethyl met hoxycar boxam do-
di benzo[ b, d] furan- 1- car boxam de Was synt hesi zed using reaction conditions
simlar t&@&ﬁ{@#ﬁ 17 except for using the 2,2,2- trifluoroethanol instead
of cycl opropy ¥nol . mp: >250C. ' H NVR (300 MHz, DVSO-RG)IBZ004/00156s, 3H),
4.77 (q, 2H J = 9.0 Hz), 7.35 (d,1H,%9= 8.4 Hz), 7.63 (d,IH J = 9.3 Hz),

7.72 (d, JH, Ad F - 9 = B .76
(s 209 Agofbn Yeiiiphogéneihs g, § 2b9 dmpiEi TENS ity 355 ated )50 6 1,7
éé_?/Zi B%ggﬁ*}bé’é’g gdggtlalg ixﬁd Es;(tﬂrﬂﬁlélfor ggmin gtlidomAbMperatord. T¥iis 200ibA 89 4ifkn added

a .€ . . .
N- (3, 5- dP A PesPERYen af A*Jxﬂ,?l)dacwtoamésd)\r -metxryBamingdibensetbd]fgan-1-
dib b i ; . . .
N (3 60 RfieidNog Re0BAY fiqhl Sietmediate 1) and tricthylamine (37 me, 0374
di benzo[nndl) fimTHE (5 od). (e avactien NvasXtibrediatc ndomt epypearature- for)30-min. THF was

4- h -8-am no-di b b,d]fin-an-]I - 1 (400 , .Q.99 mol
(i 1t e meNPBAFEEd A e TERQuR Wes WP SHEYAICE NG OGO THEMED P8 BUred BY BOER ol
in THE (gbbcdThmn CRANHOEAshyPYEingl 09, 4toneBhloréforfl Gs 3REnelo! SHGH 1591?%‘@‘ I‘iﬂztﬁ

room tenperature. The reaction was stirred at roomtenperature
THE was (3vahdrlearopyrid-drd)-tHmeethexy- Hepclvpropylastiek yoarboxamsitlerditzendobat) furarhanol t o

obt ai n 400 of. N-(3,5- dichlo rid-4-yl) -
4- et ho ycaé%%&‘ifc‘ﬁp‘%o?i‘ﬁr 8- é?ﬁénzo[ b, d] furan-1-carboxanide as white
solid mmwﬂ@eoumz,gﬂwﬁwgﬁ)'&o.t%b@),/ﬂgwﬂt@ﬁz),%to@ﬂ  2H, J= 6.3H2), 6 1.14

N- (3, 5-di chl oropyrid-4-yl)-4-met hoxy-8-N, N-di et hyl ani hocar boxa
di benzo[(n, dH),06388-(d; 21y hoxanHde 6 4.06 (s, 3H), 6 7.32(d,1H, J=8.1Hz), 6 7.60 (d,1H, ] =

- o ke 8 Gnitelip 8 7 b e B G T, o S ACRUTEL Bl Fh Pevso (2. 0

m) and (§2H?’(3I9459' gm}gfal}loﬁsqg,@myl amne (20 ng, 0.28 mml) in DVSO (1.0 nl)
was added si’owl'y to he above Solution. The reaction mxture was stirred at

50C f or IR (KBrr2fi0e2715% 1682nh596 cy8y taly £323nd2'4h, 1108@d W81 H89¢ £00Aa 4y, (25 nl).
The sol i 7t€@t sgqparated as a result was filtered , dried and purified by
silica s €5p 6®n chr omat ogr aphy using 10 % met hanol in

Example 19
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-trifluoromethylmethoxycarboxamido-
dibenzo[b,d])furan-1-carboxamide
Was synthesized using reaction conditions similar to Example 17 except for using the 2,2,2-

trifluoroethanol instead of cyclopropylmethanol.mp: >250°C.

'H NMR (300 MHz, DMSO-dg) 6 4.07 (s, 3H), 4.77 (g, 2H, J = 9.0 Hz), 7.35 (d,1H, J =
8.4 Hz), 7.63 (d,1H, J = 9.3 Hz), 7.72 (d,1H, ] = 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’



chloroformas eluent to obtain 45 ng of

N- (3, 5-di chl oropyrid-4-yl)-4-nmet hoxy-8-N, N-

di et hyl am nocar boxam do- di benzo[ b, d] furan-1-carboxam de as white solid; np:

>250C . WORGMBBYE00 MHz, DVSO-d6) 3 1.08 (t, 6H, J= 7.BCHEH20040083555 (g 4H,
J=5.1Hz), 6 4.06 (s, 3H), 3 7.31(d%4H, J= 8.4Hz), 3 7.59 (s, 2H), 6 7.90

(d, 1H, J= 8.4 Hz), 3 8.32 (s, 1H), %X%Zgzds, 2H), 3 10.74 (s, 1H). IR (KBr)
3357, 2932, 1673, 1631, 1552, 1474. 1386 1285, 1198, 1101, 952, 805, 670,

cm 1l Exanpl eNg3,5-dichlofepyrib4-y164-néthods8-MNN-diethytaminoyatboxaimidel usi ng
reaction conditions siml to st 20 anpl e, 21 except for using the
appropriate primry or sec%‘b‘é’r’?ﬁh&ﬁw@mi'ﬁg‘?@%we N, N-diethyl am ne. WD
2004/ 089940 PCT/ 1 B2004/ 000355 65 Exanple 21

N- (3, 5-di chl oropyri d-4-yl) - 4- met hoxy- 8- cycl opent yl am nocar boxam do-
di benzo[Stepil.f Nr@;5-dichlorbpyrididayd)-4-methiaxy-8eithenbixycaEhv®@midod. 355 (m 2H), 1.57

4H),..1 81(m .2H 3.9 LH, 4.07 (s, 3H), 6.03 (d, 1H), 7.34 (d,
(1$ ?&éb%"&?fbl%?r@?rﬁ-éaf‘m&%@ 8. 11 (1H§,S 8.2% (s, 1H§, 8.H)79 (s, 2I(—I),
10.8 (s, 1lH) N- ,inﬁJhldroﬁﬁicﬂ-4-y$)1424-ni’e91§%oy-%%éﬁm-cﬂi@&ﬁogbl,@g&anﬁ%%ox%ﬂ&e 1295,

anpl e

1223, 1198, 1101, 1025, ~ 806 cm 1. Mass: (M-H) =513.
N- ( 3, 5- d#@hmer @By mmaol) (iptermadigier Hoxas-tesater-with phyeny] eidoroformate (1900ag,Hed%ni do) -

di b b f. : 1- b 1de 'H.N 0] d6), 6 2.23 .. 3H),
2. 50 ( ormpo iy THE G5 R RHRRinE pyrigh sl g(10°C gl B i R 7 63
(s, 2H) tenipd@Bufed Thel reactiod. wastirredBatIeotStempbbaturd £6314 h, THHvas 8vapdrdtéd 2H) .

10.77 (s, 1H. IR (KBr) 3358, 2919, 1667, 1635, 1556, 1593, 1479, 1397,
1285, 12ad thd redduel s, wabed wigh wvaternarExhetpetbard to obtain 400 mg of N-(3,5-

N-(3. 5 i Bh YA & 2 deitnbx TR ARt attcx B b B R ] Al c2650MEM 90) -

as white solid which was used as such in the next step.

Step 2. N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-N,N-diethylaminocarboxamido-
dibenzo[b,d}furan-1-carboxamide
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-phenoxycarboxamido-dibenzo[b,d]}furan-1-
carboxamide (from step 1) (100 mg, 0.19 mmol), was dissolved in DMSO (2.0 ml) and a
solution of N,N-diethylamine (20 mg, 0.28 mmol) in DMSO (1.0 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). The solid that separated as a result was
filtered , dried and purified by silica gel column chromatography using 10 % methanol 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-d¢) 8 1.08 (t, 6H, J= 7.2 Hz), § 3.25 (q, 4H, J=5.1Hz), § 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), 6 8.32 (s,1H), 6
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.
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di benzo[ b, d] furan-1I -carboxam de hydrochl ori de WAs synt hesi zed from

N- (3, 5-di chl oropyri d-4-yl)-4-met hoxy- 8- (N- met hyl pi per azi n- 4-yl

car boxam do- di benzo[b d] furan-1-carboxam de using nethanolic HCl.np: >250C.
“H NWVR (WO YIS0 d6) 6 2.77 (d, 3H J = 4.2 Hz), 3.REI/BAQO4DHY3SS

3. 24- 3. 43 (brm 4H), 4.08 (s, 3H), 4923 (rn 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). WD 2004/089940 PCT/|B2004/ 000355 66 Exanple 24

N- (3, 5-di chl oropyri d-4-yl) - 4- met hoxXExadmpglé 2y dr oxyp| peri di n-1-yl

car boxam do) - _di benzo[ b, d] furan-| -carboxam de 'H NVR_ (300 MHz, DMSO d6) 6
1.30 (m 2H), N(37Bdj Orznyrldé-mli-%mﬁthzw 8-9°&Pepmlamocar@0wlém 2H), 4.08

(s, 3H), 4.75 (brs, IH), 7. . %‘)'7 63 (s, 2H), 7.94 (d,
IH J= 8.4 Hz), 8.35 (s, ﬂé%ébw“ %‘h)l%agb igé: 10.77 (s, 1H. IR
(KBr) 3349, 2912, 1662, 1636 1561 1596, 1480, 1391 1285 1244, 1113,
1005, 811, 621, cm.1 Examp

N (3 50 LHNMIE D DY TSOMS Hotssctes, 280 15T Groti ] il (BePBbi el ),

di benzo ¢ 4H, J=
5. 1 i), o7 b SHP O3 GF A ESH (6 1 PR HY 7S, PRI B him, T
6 7.61 (&79@,‘|)ZH)8078@31H91 1H, J- 8. 4 Hz), 6 8.33 (s,1H), 8 8.66 (s, 1H), 3
8.75 (s, I—&} é I—? @3( 3345 2911, 2782, 1665, 1642, 1551,
1479, 138 Qv@,lliéiﬂ,, 2?§§,7,65§0;1_> ,3,92 » 1481,014776129% 1223, 24898p| V108025,
N-(3,5-d Rropyrid-4-yl)-4-nmethoxy-8-isopropyl am no carboxam do-
di benzo[%(,fch f'uran-1-carboxan de 'H NVR (300 MHz, DMSO-d6) 6 1.08 (d, 3H, J
= 6.6 HzMasst (M3H)m5188), 1.31 (d, 2H J = 6.6 Hz), 4. 07 (s, 3H), 7.33 (d,
1H, J =8.7 Hz), 7.38 (d,IH, J=7.8 Hz), 7.66 (d,IH J =9.3 Hz), 7.72
(dd,IH J =9.3 Hz and J = 2.1 Hz), 7.91 (zd, 1H J = 8.4 Hz), 8.39 (d, 1H, J
= 2.1 Example 22
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(N-methylpiperazin-4-yl carboxamido)-

dibenzo[b,d]furan-1-carboxamide

'H NMR (300 MHz, DMSO-dg) & 2.23 (s, 3H), 2.50 (brm, 4H), 3.43 (brm, 4H), 4.08 (s,
3H), 7.34 (d, 1H, J = 8.7 Hz), 7.63 (s, 2H), 7.95 (d,1H, J = 8.4 Hz), 8.35 (s, 1H), 8.68 (s,
1H), 8.78 (s, 2H), 10.77 (s, 1H).

IR (KBr) 3358, 2919, 1667, 1635, 1556, 1593, 1479, 1397, 1285, 1241, 1106, 1002, 802,
619, cm’

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¢) 8 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, /= 8.4
Hz), 8.37 (s, 1H), 9.03 (s, 1H), 10.63 (s, 2H), 11.23 (s, 1H).



Hz), 8.75 (s, 2H), 9.68 (s, 1H), 10.77 (s, IH. IR (KBr) 3354, 2927, 1668,
1638, 1552, 1491, 1396, 1280, 1251, 1196, 951, 802, 761, cm -1 WD 2004/ 089940

PCT/ 1 B20 67 Exanpl e 27

N (3, Sd%hgg&z@% rrd-4-yl)-4-net hoxy - n- hexyl am no car B&TARRYE/ 000355

di benzo[ b, d] furan- 1-carboxam de 'H NVR (300 MHz, DM5O-d6) 6 0.85 (t, 3H),

123(m 8H), 31(q 2H) 406(sEx3ﬁDp|e§496 (t, 1H), 7.30 (d,IH, J= 8.7
7. 60 0 Hz), 7.90 (m 2H), 8.10 (s, 1H), 8.53 (s, 1H),

8 75 (s, 27‘413 Sﬁcmgrqpyrnd#-ﬂ)n—ﬁwq@v-&%@ydmalpexm -1-ylgaaboxpmsido)- 1478

1398, 1284, 1241, 1196, 95 C{T e 28
N- (3. 5-di chl or opyri d- 4- vyl )%hbeq'gf'h @y‘}%‘ %ﬁ"gﬁﬁ?’é
car boxam do- di benzo[ b, d] furan-1 carboxam de |H NVR (300 MHz, DVBO d6) b5:

ﬁz 03 (t ‘HNMR?@BO M[,-Iz 3DMSCBd9763 302(n( QH)2H73 (xﬂ QJH) (3502 (ihbzﬂ), 5, @f(rré t1HJ)J —363
Hz . ? ﬁ4z(m 2‘55) 498 (s 3(PB 45’5 (brs,liﬁib_s 7. ﬁﬁ%d g, 5/9= 84, Ha)H)H‘) 6%(S7§H()s 7944, 10. 81

5122 8 M R PR ol A 2 B

car boxamR ¢KBe) mazmm 4$62y1886,11564) lﬂ%amwellelMﬁ 1@3901 1¥YBz100B)\VS, d6) 6:
2.63 (d,J = 4.8 He, 3H),407(s 3H), 5865.89(m 1H), 7.33 (d, J = 8.7
He, 1H) 62¥<md (d, | = 9 He, 7.92 (d, J 87 Hz, 2H), 8.16 (d, | = 1.8
Hz, 1H), 8.66 (s, 1H), 8.79 (s H&: é,g,eza%? IR (KBr): 3337, 3149,
1659, 1637, 1295 1098, cnt WO 20047 8E%Y PCT/IBZOO4/000355 68 Exanpl e 30

N- (3, 5- di chl orNyB;5idielesopyrit-diyl)-4:arethmiy-8 e fpiabidaginasbiofamidayi do-

di benzo[ b, dj furan- 1| - car boxam de
dlbenzo[b ,d]furan-1-carboxamide

'H NMR (300 MHz, DMSO-d¢) 8 3.40 (t, 4H, J = 5.1 Hz), 6 3.58 (t,4H, J= 5.1Hz), 6 4.06
(s, 3H), 6 7.32 (d,1H, J = 8.4Hz), & 7.61 (s, 2H), 6 7.93 (d, 1H, J = 8.4 Hz), 6 8.33 (s,1H), &
8.66 (s, 1H), & 8.75 (s, 2H), 6 10.75 (s, 1H).

IR (KBr) 3345, 2911, 2782, 1665, 1642, 1551, 1479, 1397, 1278, 1251, 1187, 1026, 945,
810, 761, cm™

Example 26
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-isopropylamino carboxamido-

dibenzo[b,d]furan-1-carboxamide

'"H NMR (300 MHz, DMSO-d¢) 6§ 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, J = 8.7 Hz), 7.38 (d,1H, J=7.8 Hz), 7.66 (d,1H,J=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, 1H,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



| S

, 5-di chl oropyrid-4-yl) -

f 1 uor onet hoxy- 8- am no- di benzo[ b, d] furan-I| -carboxam de (70 ng, 0.159
nmol ) (|nterrred| ate 2) was treated with methanesul fonyl chloride (22 ny,

0. 194 ol YA30049894010 i ) cont ai ni ng p%;l‘l dine (0.5 nl) aRCOIB2004H0AESE oned t 0
warmto room tenperature. The reacti®h was stirred at roomtenperature for
2 h. THE was evaporated and the ri“.]sl du? %?s washed with saturated sodi um
bi carbonate solution, water. The s PS5t ai ned was purified by silica gel

col um chr omat Ngogfmméhmbpgnaz- aqaémaﬁY-er-ﬁégﬂmmo éfrbokaiifo-t 0 obtain 37

N-(3
4- di
I

mg of N-(3,5-dichloropyrid-4 - di f1 uor onet hoxy- 8-
met hanesul f ony! ani do- di benM@zﬂlhaW&Wl'G&mﬂMﬁe as white solid; np:
>250C. H NVR (300 MHz, DMSO-d6) 6 2.95 (s, 7.5 (dd, 1H, J= 8.7 Hz and

705 (o MK <3§3Nif*@ﬂsgf %7%?% S50 gzi'ﬂmﬁ ) obo B e )

11. 06 B 6 9 1 6,
1119 (1 02 6115%7132& EﬂG(Zﬂf y)c= $3BE3), 72612@51}16&89 016567.90 439 2HI, 10 (s1 283, 8.5
N- (3, 5- difBH8.3 (ﬁ@?Hl),dlﬁjﬂs) 1H).di f | uor onret hoxy- 8- net hanesul f onami do

N (o O URRE R0 2055 188X AFRAC AR, PR 128303 V188395580 ', o

met hanesul f onam do- di benzo[ b, d] furan-1 - car boxam de (Exanple 30) using 1 %
met hanol ic sodium hydroxide (1.0 eq.). H NVR (300 MHz, DMSO-d6) S 2.95
7.26 (d, 2H, J= 8.7 Hz) 'EX491Q231H J=72 Hz), 7.52 (d, IH J=

gsh i @%'éﬁw’»?wﬁ@zﬁ"!?i%%*f%é%yi@w%&%%ﬁg%ﬁgn%@fﬁ? B vo

2004/ 089940 PCT/IBZOO4/ 000355 69 é&arbovdmidé2 and 33 were synthesi zed using
reaction conditions simlar to Exanple 30 except for using the appropriate
substi tyt ed sul fonyl chloride instead of nethane sul fonyl chloride. Exanple

32 N ( 3, B-NMR(360 OBz DMSOy)- &- 3i08I(tyd=oh2 Hzo3k),S-04-BaR (e,slH)t 4031, di benzo
[ bzdLZ; 4, i@@ytgﬁﬁﬂ%%% J T,g?“ﬁﬁ,(lﬁﬁo 8%, 2R Y 95 (8, S SH,

8.7 Hz, 2H), 8.14 (d, J= 2.1 Hz, 1H), 8.59 (s, 1H), 8.79 (s, 1H), 10.81 (s, 2H)

IR (KBr): 3322, 3146, 1657, 1637, 1294, 1101, cm™'

Example 29
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-methylamino carboxamido-dibenzo[b,d]furan-

1-carboxamide

'H NMR (300 MHz, DMSO-d¢) &: 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), 7.92 (d, ] = 8.7 Hz, 2H), 8.16 (d, ] =
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’!



|
(dd, 1H, J= 8.7 Hz and J= 2.1 Hz), 7.58 (t, 1H, J= 73 Hz), 7.81 (d, 1H J =

8.4 Hz), 7.93 (d, 1H, J= 8.7 Hz), 8.29 (d, 1H, J= 2.4 Hz) 8.82 (s, 2H),
9.85 (s, 1H), 11.06 (s, IH. IR (KBr): 3264, 2988, 1672, 1590, 1562, 1472,
1256, 119%0 2004989940028, 973, 733 cni  Exanple 33 PCT/TIB2004/000355

N- (3, 5-dicbl oropyrid-4-yl)-4-difl uoroﬁ%t hoxy- 8- N, N- di net hyl am nosul f onam do
di benzo[b,d]furan 1- car boxam de 'ilLLvangg 0 VMHz, DVsO-d6) 8 2.7 (s, 6H),
7.49(ddIHJ 8.7 Hz and J = 2. 57 (t, 1H, J= 73 Hz), 7.59 (d,
IH J = 8.4 Hzay-(3,8- (ﬁ&h16E’op)i’rlﬂ-4-]ﬁ)-&d7ﬂliﬁ))mef'htﬁ@-ﬂ-ﬁletﬂiﬁesﬂﬂ'onaﬁnﬂloHZ) 8.28 (s,
2H), 9. 93 (s, 1H), 11.05(s, 1H. IR (KBr) 3274, 3012, 1660, 1602, 1579,
1483, 1279, 1200, 1121, 100Ctibenzotb.difagan-hicarboxamide 34

N (3, 5 %-35'%%8{?&{9@911&1 2¥y1) 42 Qi oY Hh QB 826¥ii - 868 hAUTh APrufin?: A6 kil

furan-|

N- (3, 5- di70hhgr®pPsg ininel) Yihjerrhediafel uawm&dmwnﬂ%mﬂr&@m&ﬁ[ohdé](ww | -
carboxam de (70 . m% 0.159 mmol ) (i nternedi ate ﬁ was treated with acetyl
chl ori ded-{%%ma}) in THEAI§ mbysentainingmyeidined 09 ml) @b RiGand allpwsdrto ivase togodn i ) at

0C and 2o} @06l TPl iAol STRSREHBran 0 Gor £RCTIR Y a8k el g 21

room t enpe ature a ora e Was washed

Wi t h sattte atsidues adisuwadtied awith naheatsd| sodivem BiCatddate aoidtivmt @ater. Tﬂme solidd
obt ai ned was cgurl fied by silica gel columm chronat ography using %

acet one-MBebYay prafiedpy silica gel cobimp phromatpgraphy Nsing 12-%i asmoa@ﬁbgprqfam yl) -

I A o P A S e s W e

DVBO- d6)m8h2ne?;51fér§rlarﬁid)) diberto[bgd] fiirhh-1 Lafbokamide)as \ﬂhlfe&ohﬂ mp+H250°C73  Hz),
7.56 (d,llH J =8 = 2.4 Hz 8.81

(520,85 1 Ny ¢30E Mz DMBR-deki 2 bl D sy (0t 355 U™ BioH2 smddl = 26002, 3360,
1367, 108 (1889331 JAG 020 4984 O oRHEOTI 0288 999 @, 0k 40 ver©

synthe5|zed U5|hg bndi'ti ons excep
usi ng t hdz)a@B0od I Ue= 3 4l134)] 8.82 € 280 6.70 115, AH)JEl .06 G, déqu of acetyl chloride

IR (KBr) 3323, 2926, 1698, 1636, 1489, 1396, 1283, 1266, 1142, 1040, 812, 621, cm™

Example 31

N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-methanesulfonamido-

dibenzo[b,d]furan-1-carboxamide sodium salt

Was synthesized from N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-
methanesulfonamido-dibenzo[b,d]furan-1-carboxamide (Example 30) using 1 % methanolic
sodium hydroxide (1.0 eq.).

'H NMR (300 MHz, DMSO-ds) 8 2.95 (s, 3H), 7.26 (d, 2H, /= 8.7 Hz), 7.40 (t, IH, /=72
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) 2920,1651,1524,1463,1391,1278,1194,1105,1005,882,815 cm’



Exampl e 35

N- (3, 5-di chl oropyrid-4-yl)-4-difluoronethoxy-8-(1-chl oropropyl carboxam do) -
di benzo[ b, d] furan-1-carboxam de 'H NWVR (300 MHz, DMSO-d6) S 2.12 (m 2H),
2.61 (t, WO2004/0899402 i, ) 3.75 (t, 2H, J = 6.9 Hz ), PCIUBLeI4/0003EE J = 7.8
Hz),763(t1HJ=73Hz)779(€?1HJ 8.7 Hz), 8.07 (d, 1HJ

by B b BB 1950 33 ghte byainekjzed sird Yealion oBadiibRdjmBlaPBastample 1 excrpt o 2

1526, 14@fusink3Bd apprdfriate swstitutdd dfifonllchibridelifsteadsotimétfihne d@lﬁﬂ@' chlcie.
N- (3, 5-di chl oropyrid-4-yl)-4-di fI uor oret hoxy- 8- cycl opr opyl car boxam do-

di benzo[ b, d] furan-1-carboxam de 'H NVMR (300 WHz, DVsO-d6) S 0.78 (m 2H),
1.23 (m 2H), 1.80 (m 1H), 7.60 (g IJ‘,.IH(,]_?JZ 8.4 Hz ), 7.58 (t, 1H, J= 73
He). 7.76 (d. 1H, J= 8.4 Hz), 7.94 (AMPRI2 5- g4 1)) 8.02 (d 1H J= 8.4
Hz), 8. N(3,5-dichiiropPridid-gh-4-diffuordmiethoxy-S-ethafesulfdnnidosdibbio[bJdRFuriisr )
3289, 3143, 1660, 1650, 1528, 1494, 1400, 1279, 1195, 1150, 1106, 1056, 819
cm WD 2004/ 089940 PCT/ | B2004/ 0003b%arboxamidern| ¢ 37

Sﬁggngo?gm BW carg*x%%)ggf W“N&ﬁ(g %ﬁﬁt%ﬁégﬁ ?ég&?%@m )

411H32J(q(d(2l-HH, .17—5877 H!z,an%b‘i 2.+ HD), 138 (t maz MBHz)1HS1 Jd 18, J?— BE)HZ8)177(%4 (2a )
= s

Th 04 (40 Bhy = B RHR 0 W08, 28 Aok (5 288,087 6 1Mcels (et 1400,

1384, 1 629 i F@Q%“Q

N- (3, 5- éggﬁpo)zég?ﬁ I&%g% 1yI % ilsg(?f ﬁézgrlgfr‘rié??? 8 q]lgz I 4? oxy(’:abr gg%yfncar boxam do-
di benzo[ b, d] furan-1| - carboxam de Was synt he5| zed by hydr ol ysi s of

N- (3, 5-di chl oropyri d- 4- yI) 4-di fl ugr onet hoxy- 8-
Example 33

N-(3,5-dichloropyrid-4-yl)-4-difiluoromethoxy-8-N,N-dimethylaminosulfonamido-
dibenzo[b,d]furan-1-carboxamide
'H NMR (300 MHz, DMSO-d¢) 6 2.7 (s, 6H), 7.49 (dd,1H, J = 8.7 Hz and J = 2.1 Hz),
7.57 (t, 1H, J=73 Hz), 7.59 (d, 1H,J=8.4 Hz), 7.81 (d, 1H, J=8.7Hz), 792 (d, 1H, J=
8.4Hz), 8.28 (s, 2H), 9.93 (s, 1H), 11.05(s, 1H).
IR (KBr) 3274, 3012, 1660, 1602, 1579, 1483, 1279, 1200, 1121, 1009, 823, 623 cm™

Example 34
N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-acetamido-dibenzo[b,d]furan-1-
carboxamide
N-(3,5-dichloropyrid-4-yl)-4-diﬂuoromethoxy-8-amino-dibem6[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% HCI
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.



et hoxycar bonyl car boxam do- di benzol[ b, d] fur an-I - carboxam de (Exanple 37) using
pot assi um hydroxide (3 eq.) in nethanol. '"H NWR (300 MHz, DMBO d6) S 7.58
(t, 1H, J= 72 Hz 7.62 (d, 1H, J=8.4 Hz), 7.86 (d, 1H J= 8 S)

7.91-7. oBVQAU4HR9H0 g 765 (4. 1H, J= 1,8 Hz) 8.81 (s, 2HP$TT’I%2°Q4/°‘{0§5 1H),
11.04 (s, 1 H). Exarrple 39

N- (13, 5- ¢ VR I(30Y MHiz, DMED-d) b 11595, camatmx& By Roxpe 3r peny ¢l paxam do-

di benzo[ b, d_)furan | -car boxam de di sodi um sal t s synt hésized from

N- (3, 5- 8izbHl. 2 EhyiH.dl #-8:#)H2), d7717.8 tmedHb83@(d,1H, J = 2.4 Hz), 8.81 (s, 2H),

hydr oxyzﬁzgg thar boxam do- di benzo[ b, d] fi uan-1-carboxam de (Exanple 38)

usi ng i'c sodiumethoxide (2.0 eq.). 1H nnr (300 MHz, DM5SO-d6) S 7. 30
(d, LH, IR (KBB) J344z 2924, B27( 1712,H684, B555213%0), 1367 5E28851.1269,H 118= 1(&778!22,) 7.98
(d, 1H J= 8.7 Hz), 8.06 (dd, 1HJ—90and18Hz)821(s 2H)  9.08 (d,
1H J= 584cmz), 10.08 (s, 1H). WO 2004/ 089940 PCT/ | B2004/ 000355 72 Exanpl e
40 N-(3,5-dichl oropyrld 4-yl)-4- difluororrethoxy 8-fur-2-yl car boxam do-

gl geaigj %b élng(Sa% a@g@%ﬁtﬁeg '\@d.fsm(g[ rea&twn g[j))'}/lﬁct}lp?s |§H5ular-}§ Zizg.l?lal 1TH ‘Jj:
8.4 Hz) 34 Exc%ét fod ,usﬁ=1§|,thelap o&lﬁé subEth&d%cﬁchﬂdﬁdeﬂhk&ad oftacef] t¥loridél, J= 1.8
Hz) , 8.81 , 2H,) 1H), 11.04 (s, 1H) IR (KBr) 3288, 3031, 1651,

1586, 1556, 1518 1498 1386 1281 1193, 1117, 1046, 809, 750 cm 1.
Exanpl e 41 N1-phenyl - 4- et hoxy- 8- ¢el a]egngo di benzo[ b, d] furan-1-car boxam de
Step 1: N1-phenyl - 4- met hoxy-8-nitr o[ b, d] furan-| -carboxam de

4- met hoxy- 83 5-aﬁhmrbgpﬁamy?maimardmaabbpsxlJcﬁlmpﬂopwdibbﬂmmasm ny,

0.696 mmol) (fromstep 5a nternediate 1) was reacted with aniline (2.0
eq.) in THE (10 m) in thdihenzeisdiéuran-licarbopamide et hyl amine (3 eq.) at

room t engenaRUato Mtz BMb0-8% 6 %517 QY 21), 2.61 (, 2H, /= 7.2 Hz ), 3.75 (¢, 2H, J =
6.9 Hz), 7.61 (d, 1H, J=7.8 Hz), 7.63 (t, 1H, J=73 Hz), 7.79 (d, 1H, J = 8.7 Hz), 8.07 (d,
IH, J=8.4 Hz), 8.18 (dd, 1H, J = 9.3 Hz and J = 2.4 Hz), 8.65 (d, 1H, ] = 22 Hz) 8.82 (s,
2H), 1035 (s, 1H).
IR (KBr) 3281, 3156, 2087, 1664, 1650, 1526, 1496, 1381, 1284, 1217, 1146, 1110, 814,
677 cm™,

Example 36
N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-cyclopropylcarboxamido-
dibenzo[b,d]furan-1-carboxamide
'H NMR (300 MHz, DMSO-dg) 6 0.78 (m, 2H), 1.23 (m, 2H), 1.80 (m, 1H), 7.60 (d, 1H, J
=84 Hz), 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’
[



suspension was filtered and the solid obtai ned was washed with 5 % HCl and
water to obtain 110 ng of

NL- phenyl - 4- met hoxy- 8- ni t r o- di b b, d] f -1 - car boxafi i i d.
" AR {0 RSSO, d6) & 4. 15 (5, 4K, 718 (1. 1r) . Peanpyialy 750
(d, 2H), 7.95 (d, IH), 8.01 (d, 1H),'8.45 (d, 1H), 9.40 (s,|H), 10.60 (s,

1H). Step 2: NI1-phenyl -4-net hoxy- 8-Exuniple 3V benzo[ b, d] f ur an-| - car boxam de

N1- phenyl - 4- net ho,xh/- 8-ni tro-di benzo[ b, d] furap-1-carboxam de (100 nmg) (from
Stepl) vas Ne@dediahloepRyia-Ard) drftfigerometborynpeioxy FaroRy AT RORIIRAY- and DV
(10 M) in the presence ofg: i Lelr, o.m ) under gentle reflux
for I'h. The reaction m xt urdénx%)?;’Pplﬁ{%Hr/g ctg ‘?"3‘38?%%@ ite and the filterate
was conc&ENMR 00i MHzaDMSO-dEhe .33 (tcl8H),%a32 (q,raH7 576, M th= GatHn), 7.6D

obt ai n soli ' filfered jed t ' t product .as white solid
(90 gy 6 TadR B0 Mime @uEE G)% bal 7o 298 G 2 6806, 18571 8 Biang”
1H), 7.08g( s,zﬂé\%)lzm(z’.z]g_(d, 1H), 7.40 (m 4H),7.60 (d, 1H), 7.93 (d, 2H),
10.43 (s, 1H). 2004/ 089940 PCTI | B2004/ 000355 73 Step 3:

N1- phenylR- (KBy) B206y 38032982 169; tT(12e hGaS], 548, 149H1-3B4 cEXI60 X204, 1222, 1191,

NI - phenyll- - ts‘rll\g@/-&.am' no- di benzo[ b, d] furan-1-carboxam de (69 ng, 0.207
nmol ) (sltég’g;:g “Peated with acetyl chloride (1.1 eq.) in THE (10 ml)
containing pyridine (1.1 eq) at 0OC and allowed to warmto roomtenperature.
The reaction was stirred at room tenperature for 2 h. THE was evapor at ed
and the residue was washed et hanol Exangile38n 40 ng of

Nl - phenyl - 4- oxy- 8- acet anm.do-di benzol b, d] furan-| -carboxam de as white
sol i d; np:%@égw xopX )‘ﬁ%’ﬁﬁﬂi@@?ﬁf oky3-hyigauycarhanyleathomamidy 7. 1472,
1439, 1292, 1195, 187, 110%??%?%&‘5?“%%%%?%@%7(300 MHz, DMSO) S 2.03

(s, 3H), 4.05 (s, 3H), 7.14 .39 (t, 2H), 7.66- 7.74
(m 2H) ,Wis 8atKesize@ by hydrobysis afdN-(3, 5Hdichlorop@id4-otjd-diffudraneth8xBs- (d, |1 H, J =

§14( 4!_IZ @@9%%3@&%" bé,x%f‘%%%@é&%‘ggﬂ‘ Hgérgggaléﬁfg ?E’,“HTPIP ArBPENE car boxani de

potassium hydroxide (3 eq.) in methanol.

'"H NMR (300 MHz, DMSO-dg) § 7.58 (t, 1H, J= 72 Hz), 7.62 (d, 1H, J = 8.4 Hz) , 7.86 (d,
1H, J = 8.7 Hz), 7.91-7.96 (m, 2H) , 8.76 (4, 1H, J = 1.8 Hz) 8.81 (s, 2H,) 10.97 (s, 1H),
11.04 (s, 1H).

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-de) 6 7.30 (d, 1H, J = 8.7 Hz) ,7.42 (1, 1H, J = 72 Hz), 7.65 (d,
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).



Step 1:

Nl - (4- met hoxyphenyl ) - 4- met hoxy-8-ni tro-di benzo(b, d] furan-1|-carboxam de

4- met hoxy-8-nitro di benzo[ b, d] furan-1-carboxylic acid chloride (200 ny,
0.696 mmWP200488M0step 5a of internediate 1) was react RETHBO440098% hoxy
aniline (2.0 eg.) in THE (10 n1) in 't’zhe presence of diisopropylethylam ne
(3 eq.) at roomtenperature for WE ia el |l ow suspension was filtered
and the solid obtai ned was washed gampled%y  ang water to obtain 153 ny
of N - (4-nmet hoypysea YouVEild = *B ar boxam de
as white solid. HIF. th)o Bgﬁ ww%@%&@?ggyg@% %Ewma}md%s, 3H), 6. 99
(d 2H), 7.42 (d, 1H), 7 7dibenzofbid] furandccarboxamide, 8. 02 (d, | H), 8.43 (d,

N - et dRTR caod iz DvSoldy o siok: @ THERi2a 3 512, 735 (9 0 %33 BT

N - (4- rrenhoxypbamz) A6Ied, hwy——8smﬂzoorsb @emHOJ(b mbﬂz)ras)sl'rmnb%ﬁ)ﬂ de (140
nmg) (from step was reduced using raney ni ckel ép( in met’hanol (40 m)
and DVF @ﬁdsdﬂ‘i Jl-nlSﬂ'&)plséddhc?é{bflokﬂﬁdﬁ,alﬂ)nél AY éHé (1 0 m) under gentle

refluxf 0 0 2 5 7 to re was

i erd Dhisn, 328, JBa R Rase dsly LUE VA ddRiemsnadabs T alodh ot

resi due wsGch'j turated with water, to obtain a solid which was flltered

dried to give the product as white solid (90 mg). 'H NMR (300 MHz, DWMVSO d6)

720 (c 1h. 7,40 (m 26, 760 (d wlbp. 7 BB (d 20, 10.43 (5. 11 S

- , . m o . S . ep

3: 1-(4- et hoxyphenyl) - 4- met hoxy- 8- g(’fg'?"g o di benzo[ b, d] furan-1 -

Kﬁ'ﬂ ?Zxa”][ ﬁe r%‘Jl plllgnyl-4-mte$1hoxy-88acetamdoadlgenzo[l[) lc)l]fclillr?n-l-carf)oxamlge de (90
- met hoxypheny met hoxy- 8- am no- di benzo uran-| - car boxam de

ng, 0.248 mmol) (step 2) was treated with acetyl chloride (1.1 eq.) in THE

10 n t 0 d all t
{onmpor at ST 1 P pREIA- ity s o tr F Apn oAb Seardiiimide or 16 b ' TE vias
evapor at ed and-rhétﬁoxﬁshﬂw diBénz ﬂﬁan-qetdaﬂm lid cacﬁbtcaldmdéo(zrmg Afg, 0.696

N - 4- met hoxyphenyl ) - 4- met hoxy- 8- acet am do- enzo[ b, d] furan-1- car boxam de
as whi tengm tfromstepZesd muemm@teéwamcted)wem mymea( ) o) isTHEW) O md) in7 (s,
3H), 4 0

1 H (Bfeawgg ff 9 11}%5}3r p%leé?ia(r&ne iieq 3 at rg&% mera 7e 7or (lg]h We ye?lo91 (dd,
suspension was filtered and the solid obtained was washed with 5 % HCl and water to
obtain 110 mg of N1-phenyl-4-methoxy-8-nitro-dibenzo[b,d]furan-1-carboxamide as white
solid.

'H NMR (300 MHz, DMSO-d¢) 6 4.15 (s, 3H), 7.18 (t, 1H), 7.43 (m, 3H),7.80 (d, 2H), 7.95
(d, 1H), 8.01 (d, 1H), 8.45 (d, 1H), 9.40 (s,1H), 10.60 (s, 1H).

Step 2: N1-phenyl-4-methoxy-8-amino-dibenzo[b,d]furan-1-carboxamide
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-ds) 6 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).



10 (s, 1H), 10.36 (s, 1 H. IR (KBr) 3256, 2938, 2839, 1645, 1599, 1531,
1514, 1469, 1412, 1291, 1195, 1178, 1099, 1023, 825, 812 cm-1. Exanple 43
Nl - benzyl - 4- met hoxy- 8- acet am do- di benzo[ b, d] furan-| -carboxanm de Ste

N1- benzyW0O1204¢9089840 - 8- ni t r o- di benzo[ b, d] f ur an- | - car box afff HEB2004/000355

4- et hoxy-8-nitro di benzo[b, d]furan-Mcarboxylic acid chloride (200 nyg,
0.696 mol) (fromstep 5a of internediate 1) was reacted with benzyl am ne
(2.0 eqg.) in THE (10 mM) in the presence of diisopropylethylamne (3.0 eq.)
at r oomSteprisd¥laphenylidometipxy-8-Feetamidosgibenzojb,difasanil-¢arbesiamidd t he solid

bt ai ned h ith 5 % HCl t btain 170 f
N bensy! - a: NiTHERY-Srieth o Sraminedbetal e SeRirids (B dheni 4297 soi i a
3y CARGPALSy WA iy chibride! (DN Ra) S0THE A0 s BohERInaB AR 12
1H), 8.4kl egaat lﬁjpff g1dialigwedtoavanmy to room dernperature. he réackion (s stired atroom. 4 Hz)

S 2. Nl-b - 4- - 8- ami No; di b d]f -1-carb i d
N < beny PR S 4 TRy s GBS BdFR e e alied diEHnRf KRG 40y 2
nmol ) (fdgosn NlJpaéaylmﬂxetﬁoap-smmidé-aﬁ,eﬁ%b,a]fﬁraeitml:Arbmnﬁus&@w«e%h& 50%

aqueous ethanol (10 m) and reflux for mn. To this was added a sol ution
of concamed €d HO (7 wul in 5 m 50%aqueous ethanol) and refluxed for 4

o SRR e 8 1L R 5 i o6 sy e
concent 1889 e43icth’vaccuo. The residue was triturated with water, to obtain a

solid ich was filtered dried to give the product as white solid (90 ng)
228G NMRNREO MBED DIMIBO) BIEs @o3H)E49598 3D, 7341, 18)57728 €, 188)7.39%(97 (brs,

(gE? "oty o e 12 g sota, 2100, 791 @8 14y 9B and 2 F1, 837 (EurP= L1 759

N1- benzyj, 40med ﬁo*mﬁr@tﬂﬁ&apﬁgo- di benzo[ b, dl furan-1I-carboxam de
N - benzyl ~’4- et hoxy-8- am ho- di benzo[ b, d] f uran-1| - car boxani de (80 ng, 0.23

mol ) (step 2) was treated with acetyl chloride (1.1 eq.) in THE (10 m)
cont ai ni ng pyridine

Example 42
N1-(4-methoxyphenyl)-4-methoxy-8-acetamido-dibenzo[b,d}furan-1-carboxamide

Step 1: N1-(4-methoxyphenyl)-4-methoxy-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 4-methoxy aniline (2.0 eq.) in THF

(10 ml) in the presence of diisopropylethylamine (3 eq.) at room temperature for 16 h. The

yellow suspension was filtered and the solid obtained was washed with 5 % HCl and water

to obtain 153 mg of NI-(4-methoxyphenyl)-4-methoxy-8-nitro-dibenzo[b,d]furan-1-

carboxamide as white solid.

'H NMR (300 MHz, DMSO-d¢) & 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 step1) 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



(1.0 eq) at OC and allowed to warmto roomtenperature. The reacti on was
stirred at room tenperature for 2 h. The reaction m xture was filterd and

the filterarte was concentrated. The residue was triturated with ethanol to
obt ai n 63VAGIYBRI henzyl - 4- et hoxy- 8- PCT/IB2004/000355
acet am do- di benzo[ b, d] furan-1-car boxalti de as white solid; np: 264-265C 'H

PR (30 2 ) 1 0y 8 e B e viondhbily i, oL, 27

8. 54 (dresidye Was mtﬂratddzw;thgyﬂer (to obtairHp, sdlid whmh( was Tfiltefed dried( t6Bgiye 3kl 3,
3261, 3035 92 l(li é6 , 1637, 1626, 1530, 1506, 1287, 1227, 1192,
1103, 1&%%luc é%’“ i 48 1. \\D 2004/ 089940 PCT/ | B2004/ 000355 76 Exanpl e

44 N-(3 ﬁqm%bomyrmmb &!))a §8H‘€§ bﬁg,wr ﬁsemy 509 (br@tzbi)gogetcqum do) -

di benzol b, d] furan-|-carboxam de oro X

4- met hosy018(da2kh 3-20 (B Hb AN, L&fﬁﬂﬁ(l(daﬂﬂbﬁa&&(de 01,00.43Gg, 1H). 249 mol )
(intermediate 1) was suspended in THE (2 m) followed by addition of
pyridine (29 ng, 0.37 rrm)l) at roomtenperature. Reaction m xture was

stirred ggy 3.1 mn%thoxfga -ﬁdﬁbky-@rhc@{anﬁabm.bmoﬁs Afuraf@! hi ocyanate (32
ng, 0.374 mol) . The "reaction mxture 'was stirred at room

t enper atcarkwxapidg- 4 days THE was evaporated and the residue was stirred in

water (5 m) er . filterati t he SO|Id purified by silica

gel col um cmlA{f}B sthoxyphien Xb 4?18 Tgxg; aaé%lf’% Eﬁ?[ﬁeragf%?w &@rb&‘%ﬁf @obt ain

40 g ofmd\-0.248 mmol) (ste 2 was treated w1th acetyl chloride (1.1 eq.) in THF (10 ml)

(3,5-dich oropyr| d-4 él met hoxy- 8- (et hyl"am not hi ocar boxam do) - di benzo[ b, d
&l

] f ur ancontaininghpprishined . heq Wat 9°€ angl dligwedto wagn ® raenikgpesgore)hs r@vB® d6) 6

125 (U Bty 8 SR P Ay e il 7
(s, 2H) etfnd® (t6, bWlain 10449 ﬁ% Jdﬂ) N IR4-triSoxygHetAA) &%&Qhox?y%‘l%etéﬁ% 1656,
1606, 1553, 1493, 1394, 1286, 1257, 1099, 803 cnis Exarrp e

N- (3, 5- diibshze[baipfaran]l -gashoxamideess ity selid; mps 28§7Gini not hi ocar boxam do) -
'HNMR (300 MHz, DMSO-de) & 2.03 (s, 3H), 3.77 (s, 3H), 4.05 (s, 3H), 6.96 (d, 2H), 7.27
(d, 1H), 7.65-7.74 (m, 4H), 7.91 (dd, 1H, J = 9.0 and 2.7 Hz), 8.37 (d, 1H, J = 2.4 Hz), 10.
10 (s, 1H), 10.36 (s, 1H).
IR (KBr) 3256, 2938, 2839, 1645, 1599, 1531, 1514, 1469, 1412, 1291, 1195, 1178, 1099,
1023, 825, 812 cm™.

Example 43
N1-benzyl-4-methoxy-8-acetamido-dibenzo[b,d}furan-1-carboxamide

Step 1: N1-benzyl-4-methoxy-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 % HCl and water to
obtain 170 mg of N1-benzyl-4-methoxy-8-nitro-dibenzo[b,d]furan-1-carboxamide as white

solid.



|
di benzo[ b, d] furan-I|-carboxam de 'H NVR (300 MHz, DVMBO-d6) ) 5 0.92 (t, 3H),

1.24 (m 2H), 1.54 (m 2H), 3.34 (m 2H 4.14 (s, 3H), 734(d in, J=8.4
Hz), 7.65 (m 2H), 7.91(d, in, J= 8.1Hz), 8.24 (s, 1H), & 114), 8.75
(s, 2H), w0 sdudgse40lH), 10.75 (s, 114). IR (KBr) 3195, 29’2@/131%’5 0033%06, ' 1549,
1480, 1393 1283, 1257, 1194, 1100, 1021, 807cnml WD 2004/ 089940

PCT/ | B20 ngmMHz DMSO1de) 816.08 (s, 3H), 4.62 (d, 2H), 7.15 (d, lH) 7.18-7.23 (m,

N S T A B S B A St P e S SRR S P

4- met hoxya8¢Api tro di benzo[b, d] furan-1-carboxylic acid chI oride (600 ng, 1.92
nmmol) (fromsStep 5a of internediate 1) was reacted with 3-am nopyridine (1.1
eq.) in THE (20 M) in the presence of diisopropylethylamne (0.5 m) at

roomte t for, 12 Th i 0 filtered th lid
bt ai nodoEhe: NIk #metnoR) BarmtiR g Al Hiira ) -cRrbSuiiids or °°
N - (pyrid-3-yN] Joéniymhmwmﬁymmtr@ dﬁééﬁ@%{bQ{]ﬁrﬂdeﬁlbexhnﬁﬁr bg&gm Mg, ag.33white

solid. 'H NVR (300 MHz, DVSO d6) 6 4 S 7.44 (m 2H), 8700 (m 2H),
8.26 (d, mmal) (frem stepd) pad irog. pwd@d (561mg, 0=rmr10$) May suspended ing50%Hqugous 9. 0,

N T oot e (A8 iyl reBlu for £ mhimieTuds aighlf husoitof bt ERncehifhicd R
N - (pyri @rig-syh) 5% ggﬁémsétt&nel)tah@rﬁhﬁe@ f6t[4oh. AT he/feabribn mattRRs lieeréPRst No)

(fromstepl) was reduced using raney nickel %W/ w aqueous

suspensi Brgughreelitgeerdithn filtemtawas jbasifipd Vﬂﬂ\eéér%@ﬂ@ﬂmhédfgﬂb fidteraddang: te( 0. 32
m) unde lgagﬁ%% ﬁéén‘ﬁ?éted% vicdlio, Th%‘Fes d‘ﬁg%k ?rﬂu{%cuo{tﬁ?@?es tfé)lsc%béa%g o‘ilHrough

celite a erate was concen

triturat@Hichivida mateardne‘dczocgbaeaha ﬁ)d&@ﬂdsdvhtd@lsﬁm {9smE) mpe2ZE8Cdr i ed to gi ve
the prodyct as white solid

N1 (pyri & BIMR Y300 Mz, BMSQ- %):ét%r;?fi 6031111) Béﬂid{%ﬁ);l)“fﬂ]r(brﬁ, PHY.-$bbddni b

0. 30 ol 12 (G0 BB TH: BRI ot R IR T e (10
m) containing pyridine (1.1 eq ) at 0OC and allowed to warmto room

tenperature. The reaction was stirred
Step 3: N1-benzyl-4-methoxy-8-acetamido-dibenzo[b,d]furan-1-carboxamide

N1-benzyl-4-methoxy-8-amino-dibenzo[b,d]furan-1-carboxamide (80 mg, 0.23
mmol) (step 2) was treated with acetyl chloride (1.1 eq.) in THF (10 ml) containing pyridine
(1.0 eq ) at 0°C and allowed to warm to room temperature. The reaction was stirred at room
temperature for 2 h. The reaction mixture was filterd and the filterarte was concentrated.
The residue was triturated with ethanol to obtain 63 mg of N1-benzyl-4-methoxy-8-
acetamido-dibenzo[b,d]furan-1-carboxamide as white solid; mp: 264-265°C
'H NMR (300 MHz, DMSO-dg) 6 2.07 (s, 3H), 4.03 (s, 3H), 4.58 (d, 2H), 7.21-7.27 (m,
2H), 7.33-7.43 (m, 4H), 7.64 (d, 2H), 7.87 (dd, 1H, J=8.7 and 2.7 Hz), 8.54 (d, 1H, J=2.7
Hz), 9.09 (t, 1H), 10. 14 (s, 1H).

IR (KBr) 3313, 3261, 3035, 2925, 2844, 1660, 1637, 1626, 1530, 1506, 1287, 1227, 1192,
1103, 1025, 810, 741, 696 cm™.



at roomtenperature for Ih. THE was evaporated and the residue was purified
by silica gel columm chromatography using 25 % acet one-chl orof orm as el uent

to obt ai (pyrid-3-yl

) - 4- met h&@z@@@s{&tgm do- di benzo[ b, d] Jér an- 1- car boxani dePSYTRHOYA0E, | d; np:
>250C WD 2004/ 089940 78 PCT/1B2004/ 000355 'H NWVR (300 MHz, DWVsO-d6) 5: 2.04
(s, 3H), 4.07 (s, 3H), 7.31 (d, |NExdmpfe44 Hz), 743747(dd, 1H J= 8. 2,
4.8 Hz), 7.68 (d, IN, J= 8.7 Hz 778(d, 1H, J= 8.4 Hz), 7.90 (dd,,IH J=
2.4 Hz, 9 Hz)N-@.5xdickloyapyrid-4ryl)-4-mmethgxy-§-(cthylaminothigearbpxamidod- (d, 1H, 7 =
2.4 Hz) 8.98 (s, IH, IR (KBr): (cm1) 3271,
2022, 1646, 1289, 1102, sogiboe“@[abh‘%ﬁamﬁ%ﬁ“&’d‘g'“'de

N- (3, 5- diN:B, Mﬂ:{h}b’rbﬂyﬁ&ly)) 4- Meﬂmy-&’»arﬁmetchbﬂrﬂofbcﬂ]lﬁﬁﬁﬂ-ﬂ-carboxannde (100
[ b, d] furan-|-carboxam de N-oxid

N- ( 3, 5- H& Q24P Ipyrod) oclwewsdlafedét%wsma%vhmo%m@efw@mddw dditipm of

car boxa nég@‘a@lﬁgl
di chl or%@ﬂégze%’o@'g}[] ﬁlﬁg&?gg%:gtblhg?r? Xt ureﬁ%\ﬁ)sloa & OQ"E%% gin (éo finol es)
of mnet afaildvmdchdrtimrozfmbhxtiamedmyl (dﬁﬂ%cyam:te (32amg) memmmur)m THF ahl)URed for 3

hours and stirred at roomte for 12 D c r onret hane was . r.enoved
under vERACHioR Mixfure Bas stireed at g epfgf §T4| ‘@d’stﬁ{gm evaperated agdthec o ym

t bt 9 2.01
(g 0 3 H)ak&l&e%? Ssﬂggclﬁ_@pw%{f)eg I(I{Ii)hﬁf%k ﬁﬁbxqgg}n 'the &Mﬁ ((b%ﬁgecg{gé %ﬂﬁﬂ@éh% )
I'H), 8. g8 qommma)rpnmmgmpwmingﬁ)s % BOetbile- Qlﬂorolfcbﬂ)n ARG obtaﬁom m8oLay- 2926,

2853, 1?:23 dlcjh?orop y’l) }-Lllnse%hoxl ?88-(r’ethyjlammoth§gc8a’rbog(g1r'nidol\{acf ﬁénng(ﬁ}ur;n ?60' 1

Exanpl e
N- (3, 5- @hx‘BB&Qﬁﬁ@XUwﬂﬁésMﬁd ,ﬁlpr@gb‘@xy 8- met hanesul f onam do- di benzo[ b, d]

furan-1- carboxam de- N-oxi'de Was synt hesi zed by using reaction conditions
simlar Hd\]MRd§éO1MHztIhMS§) dgad dt29%(, IH), 3IRAdqp2E), 471 defscB3H), T3F (dsHr YiFng with
N-(3,5-dic rd- 0

et ane S Romdroodan dtehabidh, T 7 SIHD 180 bt dem £, Holy & 324t &5

( Exanpl

f

7

N-(3,5 gs kll)orop P )20 9(S II_rI1)et hoxy- 8- acet am do- di benzo[ b, d] furan-1 -
IR (KBr) 3434, 3200, 3049 2928, 1656, 1606, 1553, 1493, 1394, 1286, 1257, 1099, 803

cm’

Example 45
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(n-butylaminothiocarboxamido)-

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

'H NMR (300 MHz, DMSO-dg) ) 5 0.92 (t, 3H), 1.24 (m, 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’”



carboxam de (Exanple 4). Yield = 0.04 gm (19% . 1H NWVR (300 MHz, DMSO d6) S:
2.93 (s, 3H, 4.082 (s, 3H, 7.373 (d, IH),7.44 (d, IH,7.77 (d, IH, 7.91
(d, 1H), 8.34 IH, 877 (s, 2H), 9.7 (s, 11-1), 10.67 (s, | WO
2004/ 0899%W® 38 %421004/ 000355 79 IR (KBr) :-526, 3304, 12@1(2?120%%@%551654,
1606, 1484, 1279, 1235, 1150, 1103, 987, 828 cm Mass: - (MrH) =496.1

Exanpl e 49 le 46

N- (pyrid-4-y1l)-4-met hoxy- 8- acet am 0%- (ﬁ'%enzo[ b, d] furan-1-carboxam de A

sol ution of N1-(pyrid-3-yl)-4-methoxy-8-acetamido-dibenzo[b,d]furan-1-carboxamide

N- (3, 5-di chl oropyrid-4-yl)-4-nmet hoxy- 8-acet am do-di benzo[ b, d] f uran

1- carboxam de (60 ng) (Exanple 4) and 25-28% aqueous amoni um hydroxi de (3
m) in ﬁgﬁ‘?@g_ i 60 ny) for 24
h at roogrinEFt1 enpe Pg%lt(}\r‘%%%g{er ea tlgﬁrﬁg!sbiﬁ z‘f{ts’edg Hﬁla? ﬂlr gﬁggg)ﬁgg{é@{e and the
filtrate was %m&myfa’anmd dil&wzo[bek}fudaml-mabonylis:s@bmlecthlqde')CMOOmmg;eww th

d b d | . Th
s due oD M fienSh ot Lrtpaiien § G Il roRr oA ne g b BE,
met ham'(%b'?nlmh@ r&eHENE dlﬁoﬁﬁa};?rgmy%lﬂa(w&l%t r@émwé&lBWahﬁle foryﬂz)h AI'he -

met hoxy- 8- acét am do- di benzo[ b ran-|-carboxam de as white solid. np:
267- 268GuspénsivR Wwa0bltened  and\BOsdid oBtairedOdas washe)witht 50% HE]D 3kd waférao (d

2H, J = 7.6 8

(. 2v, Sdngil mh 6 ?9118@&?%? vy it aold i ans Bt as 5 2
1.8 Hz),whitdlidd, 2H, J = 6.0 Hz), 10.11 (s, 1H), 10. 88 (s, IH. IR (KBr):
3243, 3140, 2976, 2931, 2844, 1696, 1669,, 1633, 1599, 1579 1500, 1473,

1385,  13BNMR (309 ME26DMSQalz) SId(s, 32 7.480(81, 2H), &R pl 2HE®.26 (d, 1H, T =

o S U T A s AT h B X T T2 6 20 i .91 (o AR dH )

N- (3, 5- di ghlpsopy 17 ¢ 41yl ) - 4- met hoxy- 8- phenoxycar boxam do- di benzo[ b, d] f ur an-
| - carboxani de’ (Exanpl e 17) (100 ng, 0.19 nmml), was dissolved in DVMSO (2.0
m) and a solution of glycine ethyl ester hydrochloride (26 ng, 0.19 mmol)

T

N1-(pyrid-3-yl)-4-methoxy-8-nitro-dibenzo[b,d]furan-1-carboxamide =~ (500 mg)

(from stepl) was reduced using raney nickel (150 mg) (30 %w/w aqueous suspension) in
methanol (10 ml) in the presence of hydrazine hydrate (0.32 ml ) under gentle reflux for 4 h.
The reaction mixture was flitered 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 (300 mg).

Step 3: N1-(pyrid-3-yl)-4-methoxy-8-acetamido-dibenzo[b,d]furan-1-carboxamide
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



at 50C for 5 'h, cooled to roomterrperature and dlluted with ice water (25

m) and acidified with 5 % hydrochloric acid. The solid that separated as a

result was filtered , dried and purified by silica gel colum

chr omat qgQ?gtmh bHNg 5 % met hanol in chI orof orm as el u@&IIBYHPISH4/ 089940
0 0355

PCT/ 1 B2 80 obtain 30
N (3, 5-'¢i NIMPR (300 MHL, DMED-dk) &t |2C0f1 831(1}2 -£0h XS 3 P391(d, 1H, J= 8.1 Hz), .
et hyl am nocar bonyl am no) - di benzo furan- 1- car boxani de as’ Whl te soflid; np:

>250C 7-43-RHR (dRAG K/HS. B\EBZW) 8(81 1H, 1.6= @7 Ha)il7, 783 dg YH( o = 2.3(Hz)A7.98- 4 .14

7 b0 7 G i g HE i ges (I3 @ [y RS e aifg e )

10. 80 (z), &BB(d RH()KBI)O(%QSIBH) 150:1748(5, &959 1763, 1659, 1640, 1579, 1489,
1392, 1292 1199, 11 806 cm 1 Exanple 51

N (3, 5- @@rbr(@m )3%!7142933»1@%&%8)(&/1@ $%. hydr oxy- 2- oxo- et hyl ami nocar bonyl am

I no)- dibenzo [b,d] furan-I-carboxam de

N- (3, 5-di chl oropyri d- 4-yl) - 4- nmet hoxy- 8- ( 2- et hoxy- 2- oxo- et hyl am no

carbonyl am no) - di benzo[ b, d] f ur an-Exassgledzranm de (Exarrpl e 50) (150 ng, O.28

mmol ) was hydr ol ysed  usi n?4 pot assi um hydr oxi de in 3 mM water and 3
-4

m et hBrdS-dishlozopyyid-4-y @G%OXY'@n%‘émldPéilb%[%Gﬂﬂdalmlé‘@ﬂpﬁamié& was

filtered and washed w th net hanol tO&d‘%ﬁ‘gln the product as white solid (50
ng). nmp: >250C 'H NWR (300 MHz, DMB : 3.80 (d, 2H), 4.08 (s, 311), 6.28

(t, |sz 7. 38-(8,8-didoropsrid-8-i)-imhethdx 68-abetamildo: dibenz8[Bd Jizan-17. 93 (m  2H) ,
8. 18 H J.=21H " 2H), 8.97 (s, 1H. 10.80 (s, 12'5
(brs, (1 boxmecleeﬁ%ﬂém)oéﬁmnol%bé@(a%é) W%s\grspe&%e?!)sm dicly ?roq%lzazlewieg

1293, 12
N (3, 5 c% %étr opy 3&@& wa%gaﬁ dmgt]s@gxéé ?g qhgsi - OX o%ﬁ@%rﬁe&%m) acid
di benzo([Sb%()I]aﬁdJ reanﬂdn nmxtbm«ams néﬂukéc( for 3- hdu:sMndrsﬂmzd atirobny tenpd forei2tmays: 8- am no

di benzo d] f ur - car boxam (500 24 mmol ) was suspended in et hanol
and a bl%] gq;:anﬁreg}opf @cfeycyﬁg]ugt and, tiie crude compound was plPr?ﬁed through

silica gel column to obtain 0.066 gm (30 %) of the N-oxide.

'H NMR (300 MHz, DMSO-d¢) &: 2.01 (s, 3H), 4.06 (s, 3H), 7.33 (d, 1H), 7.67 (d, 1H),
7.90 (m, 2H), 8.43 (d, 1H), 8.75 (s, 2H), 10.07 (s, 1H), 10.61 (s, 1H)

IR (KBr): 3308, 3118, 2926, 2853, 1656, 1606, 1542, 1489, 1285, 1102, 828, cm™

Mass: (M+H) = 460.1

Example 48
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-methanesulfonamido-dibenzo[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-y1)-4-methoxy-8-acetamido-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 (4,
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)



toluene (384 ng, 3.72 mvl) was added to the suspension. The reaction
m xture was hydrogenated at 40 psi in presence of pre-activated raney

ni ckel (5Q %W r 24 h-48 h. The reaction was filterge h ilterate
was conce r@?%ﬁ vacuo. The resi dux;9 was RECTI FI ED Sﬁé%‘f&?&\ﬁ@g%é%) . | SA/ EP
WO 2004/ 089940 PCT/ | B2004/000355 81 purified by silica gel (100-200) columm

chr onmat qRI(RBRY:-$56, 3304)-29280 7831 heeval, 1606, 1884 hbey,ar8s hprse, 1 0P DERIF AL
conpound as a pale yellow solid (180 ng). np: >270C 'H NMR (300 Mz,

DVBO- d6Msass: A(MEH] 7498H) , 3.85 (d, 2H), 4.01-4.05 (m 5H), 6.09 (t, 1H),
6.88(dd, IH J=8.7 and 3.0 Hz), 7.26 (d, 1H, J= 8.7 Hz), 7.43-7.55 (m 2H),
7.81 (d, 1H, J=8.7 Hz), 8.79 (s, 2H), 10.75 (s, 1H IR (K13r) : 3405,
3182, 2985, 1741, 1663, 1610, 1487 Exhafple 49198, 1096, 1023, 807 cm1

Exanpl e 53 ) . ) .

N- (3, 5- di chl OF-Ep¥rid-4-yD-¢tmethoxy-Brasetamido-sibgpze b iforan: b-carhaxamide o)

di benzo[ b, d] f = baxas 3 A v\As Q. YT )
N (3 eoatohl of sainen SENA3PeRropyrid-4sy-4-methosy.8-pcetamidq-fibenzalbdltugag o o1
: g] n; ur alnearbo_xanﬁdﬂ;] Cﬁﬁ»md B) gﬁ(aﬁ‘gﬁl@mlaﬁd 52352)8;/1( écﬁl(étotmamﬁmoi!ig.ifhrlT1 Imymlo)(ihd&(slrhl?ﬁh 0I132/?] ed
usi p sl um _hydroxj de eq.). in 3.mM water, an met hanol for
at roomqlﬁﬁqsé? Zirwas hydrogeaied g‘p%%m 43R Wi TG t(ge HEH f%aiﬁéldaww
et hanol | 'y t : ' ted2 1H
LRS! PR T s AR e B RSOk AR B Ry cPRE 1
and 2. 1 redithje, was di6solved inHDCM, waBhdll with water4inid Brihe, drind Ridf anfydsdus(sddivitd, J =
8.4 Hz), 8.79 (s, 2H), 77 (s, 1 H ... IR (KBr) 341, 3177, 2936, 1726,
1662, 168date 1%§ﬁ°n$§%sﬂ,te<ﬁ%§§,re§@§% wag pyrified by %ﬁ?ﬂg eslafRjmnehromatography
N- (3, 5- qjGal K eEYT = Ml s)- = | 56+ 1yd B3 4-v)oa.
M bazolqié?c |2 Omy rggthéncyl ih- BCVELE énP1dBbiaM 2 B 1is t4 298 Ritp9rid-4-yl)-4
N- (3, 5- dhethdxy-Ppyetardide-dibgnzof eifiranyl -Grboxtimyde £3-vehitensolid Hng: M-WCI ecar boxam
ide (75, nIgM 0., 00018 m)g) was suspended_in THE &-15 m& and added with
pyri di ne (3¥R/3000MHea0B SO-dg) o: 2.04 (s, 3H), 4.07 (s, 3H), 7.30 (d, 2H, ] = 8.7 Hz), 7.68

(d, 1H, J = 8.7 Hz), 7.78 (d, 1H, J = 8.4 Hz), 7.82 (d, 2H, ] = 6.6 Hz), 7.88 (dd, 1H, ] = 1.8

and 8.7 Hz), 8.40 (d, 1H, ] = 1.8 Hz), 8.52 (d, 2H, ] = 6.0 Hz), 10.11 (s, 1H), 10. 88 (s, 1H).

IR (KBr): 3243, 3140, 2976, 2931, 2844, 1696, 1669,, 1633, 1599, 1579, 1509, 1473, 1385,

1330, 1285, 1269, 1202, 1102, 827, 808 cm™

Example 50
N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-(2-ethoxy-2-oxo-ethylaminocarbonylamino)-
dibenzo[b,d}furan-1-carboxamide

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



nol) and stiffed at roomtenperature for 10 m nutes. The sol uti on obtai ned,
was added with a solution of acetyl chloride in dry THE (5 ml). The reaction
m xture was stirred for 1 hr.THF was evaporated and the solid was washed
with wat eWO28048949 ude solid which was col umm chr onmat JSrABRAEWNESHg 10 %
met hanol in chloroformto give N3, 5- ¥ chl oropyrid-

4- §/I ) - | - wbtalroxy - B rre; mygl - 6-ofcet )amajﬁd&}ﬁoﬂepmidb&ybl@ﬁaﬂMy?ﬂzd&h&@-zoxo-

ng) , mp>25QC, WO 2004/ 089940  RCT/ 1B2004/ Q00355 82 IR (KBr): 3292 71, :
7955, 25 Svlamiecarbanymine)diberzeys dITyien A carbeam: ez%,ﬁli«ml,d; 08250803 om »
"H NWVR (300 MHz, DMSO: S 2.01 (s, 3H), 4.04 (s, 3H), 4.15 (s, 3H), 7.15 (d,
IH, J= 8.4 Hz), 7.51 (d, 1H, J=8.7 Hz), 7.62 (d, 1H, J= 8.1 Hz), 7.85 (dd,
1H, J= 9'H NMR (300 MEy, DMSGUs) ; 1119, (t,BED, 3.87 (Hz2H),3t.084( 54 (B H), $.380(Y s,

N (3, 5 il E DY atE T I 0 (o k1 306 A% e B s o T 4

N- (3, 5- di _
car bazol 991%1593.8/9‘(9&}9, 8.98 (s, 1H), 10.80 (s, 1H)
2yl) - 1- met

N- (3, 5-di chl or opyrid- met hoxy- 9- net hyl - 6- am no- 9H 4- car bazol ecar boxam

i de (75 IR¢KBE).3330131480R95NAI63.USHBNEH0, 1579THBY, $393,)1282,d 1280HF9W 109,
pyri di ”%%ﬁﬁ@q{%@ww nmol) and stirred at roomtenperature for 10
m nut es. 1 Ut BN obtai ned, was added with a solution of methane
sul phonyl chloride (30 ng, 0.00027 nol) in dry THF (5 m).The reaction

m xture was stirred for 1 hr THF was evaE)orated and the solid was washed
with water to get crude solid whi cExgmpledl urm chronmat ogr aphed using 10 %

V5, 5 o AP SIBb AP thoxy- G bydtoy2-axe-piylaminggarbonylamino)-
am do- 9H- 4- car.bazol ecar boxandilbenza[b,djfranpt-2ndboxamitld KBr ) : 3268, 3138, 2962,
e 0 O WTLONE RIS ANE N
S5 P oplopn ) (503802 i e 2,
N- ( 3, 5- dipotassiomr bydrokide 4Q2y £g.) linn®tthbwated- ansk Ryinl emethhnalntes 3 minant doerdH- 4-

temperature. The solid precipitated was filtered and washed with methanol to obtain the

product as white solid (50 mg).mp: >250°C |

"H NMR (300 MHz, DMS0-dg)-5: 3.80 (d, 2H), 4.08 (s, 3H), 6.28 (t, 1H), 7.33 (d, 1H, J =

8.7 Hz), 7.64 (d, 1H, J = 9.3 Hz), 7.93 (m, 2H), 8.18 (d, 1H, J = 2.1 Hz), 8.79 (s, 2H), 8.97

(s, 1H), 10.80 (s, 1H), 12.5 (brs, 1H).

IR (KBr) 3322, 3138, 2936, 1740, 1657, 1638, 1567, 1522, 1394, 1293, 1218, 1198, 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|



| b et [
car bazol ecar boxam de N-(3,5-dichloropyrid-4-yl)- I
- met hoxy- 9- net hyl - 6- am no- 9H- 4- car bazol ecar boxam de (75 ng, 0.00018 nol) was

suspended m ) and added with pyridine (28 ng, 0.00036 nol) and
stirred aﬁé%@%@éiﬂ)er ature for 10 minutes. The sol uti onPEBIRAKEYI3SAaS

added with a solution of ethane sul ph(§?1yl chloride (34 ng, 0.00027nm01) in
dry THF The.r th 8L206¢ ohdib : TAF vapor at ed
and the @gﬂegi %%ssjm\?\c/gs eg (Wzg%ﬁ%%@&o E>CT% I%%%?&j %vam i Hglvva er to
get cr udicldalomdthahe thobtain the tempowidras apalegrelpwedlid $1 80omg) mp:m270%hol i n
chloroformto give N 3,5-dichloropyrid-4-yl)-1-nethoxy-9-nethyl - 6- et hane

sul phonam do- 9H- 4- car bazol ecarboxam de (20 ng), np>250C. IR (KBr): 3270,

2 EOEMETIIf. IFRO4AT, VL0 408 B A . g (30

(d, 1H, 11D, 6.88(ddz)H, 7 =407 add 3.00Hi), J269d01 Hynk=3.7iHkE), J7,4377 58 (i, BH),(181 @) ,
8,29 (o dyians o byl (S 999 (5. TH). 1070 (1),
N- (3, 5- dirqirtey opas 9'1%,?2%5,117%} Tewsy 18r0Teidy h 285, 1198 RPBM 643; 86 dn-1

car bazol ecar boxam de

5-di chl oropyri d-4-yl)-1-nmet hoxy-9- net hyl - 6- am no- 9H 4- car bazol ecar boxam de
(75 nmg, 0.00018 nol) was suspended in THE éS m ) and added with pyridine (28
ng, 0.00036 nol) and stirred at rmiﬂﬁﬁ rature for 10 m nutes. The

sol uti on obt ai . it : 00 i de (24 .
000y - anuestdvator e th nduRa LRy ios OB COERBEL! (, (21, 10

was evaporated and the sol idibenzo[byddnean-hicatboxantide to get crude solid which
I hy. t ogr.aph ' 10 ,% et hanol i hl f t '
N3, 5 di SRR PRSI bR G Bngrovs- s sra datan
b I ' ; : QB 2938, 1656,
3225?224%?&?%%@%%%@ 51?%%?@1 eg.goiggg@yﬁ%g@a%%%;@.gggo%m,, " "H NWVR (300
MHz, DivB@drox8lel(5¥§.)(ih 3 BHyateParkh3 fnd mefidhol for 02h ftspodHpmpdratite.(The s8hf), 7. 15

precitated was filted and washed with ethanol to obtain the product as pale yellow solid (50
mg). mp: >260°C

'H NMR (300 MHz, DMSO-d¢) &: 3.77 (s, 2H), 4.05 (s, 3H), 6.88 (dd, 1H, J=9.0 and 2.1
Hz), 7.26 (d, 1H, J = 9.0 Hz), 7.47-7.50 (m, 2H), 7.81 (d, 1H, J = 8.4 Hz), 8.79 (s, 2H),
10.77 (s, 1H)

IR (KBr) 3416, 3177, 2936, 1726, 1662, 1609, 1487, 1398, 1285, 1196, 1095, 802 cm’".

Example 54
N-(3,5-dichloropyrid-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-yl)-1-methoxy-9-methyl-6-acetamido-9H-4-carbazolecarboxamide(20 mg),mp>250°C.



(d, 1H, J= 8.4 Hz), 7.52 (d, 1H, J= 8.7 Hz), 7.62 (d, 1H, J= 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, TH), . 10, ~ 1H). Exanple 58 N-(3,5-dick

| or opyr i,dwb-%?ﬁ‘?qségg"ai f1 uor onet hoxy- 8- ngt hanesul f onani do- PCT/IB2004/000355

di benzo[ b, d] furan-1I -carboxam de di sodPum salt Was synt hesi zed from

N (3, 5- JRQKIBRY: 3RY2,i 3 74; 293)5; 4838, 1658191597483, 1397, 1283, 1260, 1234, 1106,

met hanesul f onani do- di benzof b, d] furan-1-carboxam de (Exarrpl e 30) using

et hanol %8 c8Hdi um et hoxi de WD 2004/ 089940 PCT/ | B2004/ 000355 84 ' H NVR (300

MHz, DIVSR ( 6 {dd H, i a her 414 (d,

1H, J= 8.ﬁ@ﬂé@@z’(wsm531’13?’73(@3‘-,0&%%%5(‘?}57 ﬁﬂ?ﬁjé-i}%@ﬂ’fﬁ%‘b (d,

1H J= &4, 1B (d, 18, ¥8- € 3 Hz ,W.62§1 38, (48.1 He), 7854 dd ﬂléj;bﬁ) 4682 A Hz),

2929, 1524, 1462, 1395, 1275, 1197, 1105, 1005, 890, 814 cn anpl e 59

N- (3, 5- di-Bnfdotdpl/ri2d- Hz)y B)781(s, i n8:89 (8-1&L ) 11667 d®-1d1)benzo[ b, dl t hi ophene -4
carboxam de Step 1: 3-nitro-4-(2-nmethoxy thiophenoxy)-acetophenone To a
stirred suspension of potassiumfluoride (2.48 gm 0.04286 nol) in dry DVBO
(10 M) was added a solution of 2-net hoxg t hi ophenol (5 gm 0.0357 nol) in
DVBO (10 m). A solution of 4-flud8mplep3ro acet ophenone (7.88 gm 0.04286

mol) in 4 4Q; .+ added . S ' EofrSact i on

m xture was ft,%ggcgﬁgargwglgﬁggeﬁﬁ%g&ﬁ% ?‘?o er? l?%fril %%ﬁﬂﬂ ?ﬁ%@c‘%‘i{,gn m xture
was cool ed to room tenperat ur e canbazoleearhuxamiides were poured into water (150
m) and stirreq for 15 m nutes, The | e yell ow coloured solid  appeared was
Chen f11N&hs l&MOM&‘?T&d/lﬁtw%%yﬁ'aggw?-éwlamﬁgﬁP@@ﬁ%‘?@a@%aml%n (1 1 owed

oo (4G DG ol S sy RREAT T PIIE (P RSN a0l ok BiGthe 385 B B8 08,
1694, 1aidl) addbstbredladF¥dom téigerathidfor 10 Atinute§ The s8hdtion bbtained, was 'attiddWAt 300

MHz, DVBO) . 2.59 (s, 3 3. 75 3H), 6.86 (d, | H J=8.7 Hz 7.11 (t,
a golut?on of meghane slﬂ?phonyl chlcgnsde (|3_8 mg, 0.00057 mol) in dry THF (5 nzl).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-yl)-1-methoxy-9-methyl-6-methanesulphon-
amido-9H-4-carbazolecarboxamide(20 mg),mp>250°C. ,
IR (KBr): 3268, 3138, 2962, 2935, 1655, 1573, 1547, 1483, 1400, 1311, 1257, 1235, 1144,
938, 804 cm™.

'H NMR (300 MHz, DMSO): & 2.50 (s, 3H), 4.05 (s, 3H), 4.17 (s, 3H), 7.18 (d, 1H, /= 8.4
Hz), 7.40 (dd, 1H, J = 9.0 and 2.1 Hz), 7.41-7.64 (m, 2H), 8.30 (d, 1H, J =2.4 Hz), 8.79 (s,
2H), 9.41 (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



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-am no-4-(2-nethoxy thiophenoxy)-acetophenone
To the sm&ﬂn of 3-nitro-4-(2-nethoxy thiophenoxy)-acet ophenone (8 gm
0. 02631 HO89%MA hanol | raney ni ckel (50% was added.POHER0M/®0355

kg/ cn2hydrogen pressure was applied Bbr 7 firs at room tenperature. The

t ] i
e s o Sl o W8erhde WAIEENIH TG bhSihaldird 8 {Singl AT mBhEn
st ep. V@hﬂﬁﬂﬂ;ﬁﬁ&@%@a Near,,smﬂﬂmpmza&) -1-8ethdRy(XKBrethy l-ZQ&Banéﬁﬂlﬁxonﬂlﬂﬁﬁr 1682,
1557, 1420, 12 92, 1021, 757 ¢cm 1. '"H NMR (300 M4z, DMBO): 6
2.50 (s, 9?‘3%03%2%18036 @F@ @)‘Qs)f’g’%gg"l% 6. egm(d 1H, J= (7 8 Hz), 6.84)(t,
1H , J=7. 1%)%1%) c?537()0'314&&93]5 16397 454, 1)481713329 (2%, fm 11 @%4&%2%"327- 8),

8. 37( hoxy- 6- acetyl ~di benzo| b, d t I’0phene
3-ani no- Hmmammzmmm)eﬁdm)(tmmpﬁ@ms 495@3;13}1) 01324 3H)) 7. 1610

di ssol ved in : reaction mxture was cool ed bel ow 5c. To

this redét 116n/n18>6t1d¥)e7 405(6@. IJFnJm9P|ap€2(11H@87é§T7@3 74D, 19 (dpdHs hdded

sl ow y gge(gpﬂg t bgkow 5C after addition, reaction was
sti rredvg%plzggﬁﬁht eggbel %MT-R)e% 16}IIdl um fluoroborate (3 97 gm 0.03648
nol ) was added to it and stirred for another 30 mnutes at and bel ow 5C.
Above di azoti zed sol ution was then ladﬁ.qqemp the stirred solution of

copper (1) oxide %5 21 gm 0.03648 nol) in O.1N sulfuric acid (1800 m) at
35-40C. The r &tdhPulichlaropysid=4-ylisl-methoxycd-mathylss-propipwamido-9fdy| acetate

was added to the reaction mxt to renbve inorganic
compound. Filtrate was then ext ragP:?%g“B Ae’{ﬂﬁ'glﬁgacet ate (3 x 150 nl).

Or gani ¢ NgB,5rdichiedpyfid-aed)-Mrhéthaat- mm&mhléomﬂomﬂ Rrdaftfazalkbarbbeimigeoncent r at ed
under vacuum Brown colored solid (3.6 r’? was obtai ned. np -136-138C IR
(KBr): 3482ng,20488018%8w0)) wzsvsgsveméqdzm THE3(5 mipond pdded withepyriding (28 swg, 822,

L2 2, g Bk el o e 3 i e S ldpegl o (5,
8. 94 (s adlkll witht epottitionoMPpropionphchloride® (24 mg, 0. 00027) 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-yl)-1-methoxy-9-methyl-6-propionamido-9H-4-
carbazolecarboxamide(20 mg),mp>250°C.

IR (KBr): 3282, 3138, 2966, 2938, 1656, 1645, 1481, 1397, 1313, 1283, 1260, 1232, 1106,
1087, 802 cm™.

'H NMR (300 MHz, DMSO): & 1.15 (t, 3H), 2.15 (g, 2H), 4.04 (s, 3H), 4.14 (s, 3H), 7.15

(d, 1H, J = 8.4 Hz), 7.52 (d, 1H, J= 8.7 Hz), 7.62 (d, 1H, J= 8.1 Hz), 7.88 (dd, 1H, /=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



1- met hoxy- 6-acetyl di benzo[b, d]thiophene (3.5 gm 0.01286 nol) was suspended
in nmethanol (30 mM) to which hydroxyl am ne hydrochloride (1.78 gm 0.02573
nol ), sodium hydroxide (1.029 gm 0.02573 nol) and water was added. Whol e
reacti on WQIUMERES then refluxed for 6-7 hrs. Met hanoPCTEB004180358i sti | | ed
out under vacuum Then water was added* to the reaction mass. The white

| or ed i d t ' i .
o8- 170CH Nk RRSPAED PIASOIE'S 3 s LS8l £06 (B 08 andeBF T 6 0,95 ™
1328, 12§,J4044z)1926.,d, B8 =8FHz)/ BT GpH, J 95’2(1!&3,17 89Q1, 2004/ 0894 ,

PCT/ | B2004/ 000355 86 'H NVR (300 MHz, DMSO): 8 2.30 (s, 3H), 4.0 (s, 3H),
7.14 (d, 8185, 24} 82(d4d}, J7 B4 He),, 1H, J= 7.8 Hz), 7.86 (d, |H J= 8.7 Hz

), 8.03 , l?-i) , 5. 1- et hoxy- 6- acet am do
Ui bonzol B DA S NS R GOS0 PRI o coal ved i n ary THE.
Then thionyl chloride (3.54 gin, 0.02977 nol) was added at 25C and the

solution was stirred for 30 mnutes. Reaction nmass was dunped in ice-water.
Red col ored solid appeared was then filtered and washed with water. The

solid was purified by silica gel (]@%—r@?mcol umm chr omat ogr aphy usi ng 20%
ethyl acetate in chloroformyield 1. - deconposes at 170-174C IR

(KBr): 3296 N-gnRdichl&adyritis6$])-1lméthoxyiiet4mald-dibeffo(b}dfopiat 4775 cnl .
"H NMR (300 MHz, DMBO): S 2.10 (s, 3H), 3,46 (s, 3H), 7.12 (d, 1 H, J= 7.8
Hz), 7.49 (t, 1H J= 7.8 Hz), 7.o6%xhexamide j- 8 4 Hz ), 7.76 (d, 1H J= 7.8
Hz ), 7.94 (d, 1H J= 9 Hz), 8.56 (s, 1H),10.22( s,1H ). Step 6:

1- met hoXgfy1288LaH1 L _'Eﬁﬂé, j - car bal dehyde

1- met hog@@}ég?ﬁgmﬂg g‘le en 3P@p§%{]ﬁ)@%ﬁ§tﬁ§hﬁ(ﬁ% gm 0.0055 nol) was
suspended in dichloronmethane (25 ml) and the solution was cooled to -10C
To t hi s Bk stirrethsuspensiaidefihotassiun flyride(R dBighe 0(04286 gnol) iDdY2D®SO(1D mall) |  at
once at -10C under nitrogen atnosphere followed by drop wise addition of a
sol ut i onV&s adsied 1 splehign ﬂg&"ﬂ@bw H’i‘é?d((é.m@‘g}#,/ mod) woRMafP (19 ml). A

0 il o AR Bl sl APl O LATOA IV OO TR 2
t he reacddded to the above suspension and the reaction mixture was stirred at 70-80°C under
nitrogen for 4 h. The reaction mixture was cooled to room temperature and the contents
were poured into water (150 ml) and stirred for 15 minutes. The pale yellow coloured solid
appeared was then filtered and washed with saturated sodium bicarbonate solution followed
by water and dried under vaccum.The compound was obtained as pale yellow solid (8.1 gm)
mp:-136-138°C.
IR (KBr): 3374, 3095, 3054, 2920, 1958, 1831, 1694, 1611, 1538, 1351, 1262, 1104, 978,
853, 814,724 cm’’.
'H NMR (300 MHz, DMSO): 8 2.59 (s, 3H), 3.75 (s, 3H), 6.86 (d, 1 H, J=28.7 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.



m xture and extracted with dichloronethane (25 mM x 3). The organic |ayer
was washed with water and dried over anhydrous sodi um sul phate. The organic
| ayer was concentrated under vacuumto give the crude product brown sticky
solid (80WOR4/390247-250C. IR (KBr): 3347, 2923, 2851,PCIIB300408¢335 1578,
1557, 1530, 1459, 1278, 1248, 1222, 10%57 1014, 822, 753, 693, 599 cm. 'H

NI\/R (30 ) 04 S 74 J= 8.10
2005 Wb BER208 A0l 30 s Wbt doonly 3. W B 5 8 10

HZ) 9 78 NMR (B6D.MEQ, BMS(O) $.213% (s, 3Hp34§5(@s3H)1I5)55(\£\Q29%50@99H0J 7.8

PCT/ | B2004/ 000355 87 Stgp :1- et hoxx{ 6- acetam d

dl benzo[HR)d8- 84t pHede!.2), JdtEk JH; & =& dzNo 74 9481 @H)o'h%(dllH J =1.8), 8.37(

- met hoxy-,6; acet am do di benzo[ b, d] t hi ophene- 4- car bal dehyde (800 ng, 0.00266

mol) in ‘15 mM) and water(2m ) was added sulfam c acid (387 ng, 0.004

mmol ) while stirring at 10C. A solution of 80% sodiumchlorite (360 ng,

0. 004 mol) water (2.0nm) was added drop wise to the above reaction

m xt ure Sdmﬂ h%h?’@%‘@?em henzelhdlthiephene owed to stir at 10C for

addltlo d .t recipit whi ch
i1t er o SIS niphRenoy yadRpBRdIR 5 s DB Bl S BsbBRE
(KBr): 33149{C13(-562ml)3%8 re2diibh, mb@uie, wdHEoo16db 6dlow1 527 TolthixOreadtidif mixkire3,
821, 7820n| | Step 8: M xed anhydrl de pr c%Sr ation: 1-nethoxy- 6-acet am do

di benzo[sedigm mta}f;h@n%& &5 {05036 mel) awasi adaedoslawly Wlmomgmmg)temmgture

chi or of GPI & C (af5b it B o5 vig, e Yol 3D BRAE, bR SRS e R 1 g,

0. 0019 fl’ﬁio}o%@ﬂe @ygemto 03648cmél) thas taddeEed it @hd %erédz oY snotHe 30thipltedRES Was
dunped i n water %00 m). The solid appeared was filtered and dried under

vacuum (adbelpw) 5° Abmdmsqtnzsd sphtlema; theazséed tegbestined/wlutionsd coppsd) 1561

1527 1459 0 0 1 7
TR (O (H R0 Tt by iRl aitddgoo Tl i 330G T Ths reageS™
SH), 7. Jfixtute wa's @tlrrécf%rll)S-?»(Y nﬁﬂutésﬂ Etﬂ#ﬂ,acétat% was added o {Hé reddtonnixti?e bld ) .

8.15 (d, 1H, J 8.4 Hz), 8.81 (s, 102(51%
filtered to remove inorganic compound. F11trate was then extracted by ethyl acetate (3 x 150

ml). Organic volume was washed with water followed by brine and then concentrated under
vacuum. Brown colored solid (3.6 gm) was obtained.

mp -136-138°C

IR (KBr): 3432, 2943, 2841, 1673, 1572, 1488, 1429, 1362, 1269, 1051, 888, 822, 782 cm.
'H NMR (300 MHz, DMSO): § 2.73 (s, 3H), 4.02 (s, 3H), 7.19 (d, 1 H, /= 7.8 Hz), 7.56 (t,
1H, J = 7.8 Hz), 8.06 (d, 1H, J=8.7), 8.16 (m, 2H), 8.94 (s, 1H).

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 was 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’.



Step 9: N-(3,5-dichloropyrid-4-yl-nmethoxy-6-acetam do-di benzo[ b, d] t hi ophene
-4- carboxam de To the stirred solution of anhydride (270 ng, 0.000655 nol)
and 4-amno 3,5-dichloro pyridine (118 ng, 0.00072 nol) in DVF (10 m), 60%
sodi um hyWIQ%?@ B0y, 0.0013 mol) was added at -20C. . FRGERAB2004/080355 _

mai ntai ned for 30 minutes. Reaction nd%s was dunped in water (100 n1) The

vashed wh IBGEPER BNIOR 8 a8 e R0 B! SR8y T Bodd” 55 He £5! (e

sol i d wa, JWB'Hd?e'ﬂSQYd H, J&asgeHz)( 8@9(&0@91 )CR3E) 181)! PIRY ggmphy using 20%
acetone in chloroform (Yield 12 ng) np- decorrposes above 5C PCr"TICICr)
Cl-1=T 1121 11 C0il ICACD WD 2004/089940 PCT/1B2004/ 000355 88 IR (KBr):
3430, 3349. 3293.., 165 4 0 1025, 807, 775 cm 1. '"H NWR
(300 M bﬁ/sé)"?“g"’év éé‘c%‘g’m'gﬁ) °A‘26@“’§§' éé)“ 7.26 (d, 1 H J= 8.4 Hz),

7.77 (d, Ox1ﬂdd (237‘—%& 000992 m?)l)BQai dissolvid ih=dr$ THIZTHenthiy( ehlodidte (3154 8m/ Hz) ,

8.19 (s, | e 60
N- (3, 5- cﬂ@ 7ampiwauadd 9%"@@{1? awrmm@nwa;ssna@é@réﬂ minuigsb Bascsion nagss ur an- |

N (3, o ot i in b 3Py Y8 IO Sl ibsalsibas thea flissed and washed with
di benzo[ate] ﬁ%&%@ildwﬁ@rﬁlﬁiﬁm sgesldlax genadwo%m) bslufeh atrbﬂafdgmphy‘ @@ingroet hoxi de

(1.0 eqg.) .in THE/ et hanol . , DMBO- d6 , 7.30
(d, 1H, ¢hyl agetgtejip phlorofarm (yteld mgnyMPfsecqngosesratGGO(ld4 CH, J = 9.0 Hz),
%gﬁp?eﬁl&dﬁn 26, $93%91658, 1368, 1491, 9826 Sr26b Y 0gd, Tos, 3054975 crdP- 25 (s, 1H).

N- (3, 5- ditRMR GOoNVIEzADM SOy 5di. fd (sosnmtim(téysﬁ) Fur>- ylrpa}r-hmqm)dww (t,
di benzo[ b, d] furan- 1| - car boxam de sodi um WAS syn hesi'zed from
N (3, 5- dﬁH‘,hh)Msz)t @.63-(¢] YHA/ €84 Hon.ohed oAy 8 UB1kz ), 7.94 (d, 1H, J=9 Hz),

Lo um SR RLICHEG B I h e crhanol T ) USIng erhanolie

Step 6: 1-methoxy-6-acetamido dibenzo[b,d]thiophene-4-carbaldehyde
1-methoxy-6-acetamido dibenzo[b,d]thiophene (1.5 gm, 0.0055 mol) was suspended in
dichloromethane (25 ml) and the solution was cooled to -10°C. To this solution was added
tin (IV) chloride (7.3 gm, 0.0275 mol) all at once at -10°C under nitrogen atmosphere
followed by drop wise addition of a solution of dichloromethyl methyl ether (0.948 gm,
0.008 mol) in dichloromethane (5 ml) at -10°C. The reaction mixture was allowed to attain
room temperature under stirring for 30 min. Cold water (20 ml) was added to the reaction
mixture and extracted with dichloromethane (25 ml x 3). The organic layer was washed with
water and dried over anhydrous sodium sulphate. The organic layer was concentrated under
vacuum to give the crude product brown sticky solid (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): 5 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,/=8.7Hz), 8.13 (d, 1H, J=8.4 Hz), 9.75 (s, 1H), 10.23 (
s,1H), 10.49 (s, 1H).



"H nnmr (300 MHz, DMBO-d6) 3 6.68 (m 1Hz), 7.32 (d, 1H, J = 8.7 Hz), 7.37
(d, 1H, J = 3.6 Hz), 7.44 (t, | H, J:72 Hz), 7.68 (d, 1H, J= 8.7 Hz),
7.88 -7.92 (m 2H,), 7.82 (d, I H J =18.7 Hz),), 8.18 (s, 2H,). 9.20 (d,
1H, J= 2.WOPRHO#/08940 33 (s, 1H). WO 2004/ 089940 PCT/ 1112084TaBWELEP03F9 | n
vitro Studies Inhibition of Phosphod’esterase Enzynes (PDE4) In this assay,

PDE4 enayeer: qoméﬂ{dxs'-é-ﬁé‘ﬂtamdﬂﬁnid'[ﬁ,mldmﬁ&ﬂddaﬁ‘ﬂoiﬁﬂl ac-AMP in

proportion to the amount of PDE4 present The [3 - AMP t hen was

quant i t at i vellp a sebitipgrafd amethoxy-Seacetapidogibenzel:dl ﬁdlmﬁs%bﬂéewet(w action
of s nak%cg/ 5%%65mol)tqﬁ ?A‘Qﬁﬁ %iﬁ&l f(?m\l)lt Rieaic bl S(%7 ﬂ)%eﬂ%h ne

| i berateéd1’'s propor e assay wa ormed wi

modi f i’ c aimelhwhile stieingeat hOWC. X sdllhmmsﬁﬂﬂ"/amﬂmrﬂmhlm(momagm Minoy);in197 1
10; 311- 316) and Schwart z and Passpneau &Proc Nat|. Acad. SCI. U S A
1974; 7¥alesgA0midwas added drop ¥iss 0Hheabave deacHon BiBIG Ry AReE9d PEF 8MBNnCce i n

th
i xt Ur o A WS Mold 3 ad FUTE 180 idiorafyPiid Btk ESOTY b Gugéd o JHERh 0%
(0.1 uOp)qclp@mteavhbhlﬁjtcred?mdcdkiedalhdn:rivaumrm(350mg¢.orrpounds to be investigated

were pr g I n 5,, centrations such that the DVMSO content in the
t est sa‘na‘(g[?e °°&r‘ﬁ’°ﬁ?§t @@ .05 % by volune to avoid affecting the PDE4

activi tm(ﬁsr)gsamhgz mezmemsﬁﬁdssb 11861, h%317€ﬁ59 0264, T0 X3, 828, 7826’
pl/tube). The assay was initiated by addi tion of enzynme mx (75 1) and the

m xture was incubated for 20 m nutes at 34C. The reaction was stopped by

boi l'i ng i,"5he Sl{,lu S for m.ns %WOC in a water bath. After cooling on ice
for 5 m $: Mixed anhy 1 Prgpar 0g/reaction of 5'-nucl eoti dase snake venom
from Cr qiRéthex 26 ae&tamidd’ Bibeh£0]b \ifthiop ﬁéﬂel-ﬁéarb%hca&@d fé3(50)fng2(b 600'949 @Hholp4C.

The unreacted 'substrate was separated fro Adenosi ne by addition of
Dowex A@azd)ssolysl oy BV _@19) ml)(aad Shesofution was qnalpdpo e2¥C Isobawédlloqum;a)e in

for 15 CaEhBalo0 a3 ARG S ARobIib risiL A (42580080 M F s BIGARE- ¢ o7
centrif Qo axﬁhstlr?edSﬁﬂ‘pi(ElZ iks. tltacﬁwﬁfaemva@uumd tlﬂlomera(lc)oaﬁged'hé Rolid wel |
opti pl ates containi ng. Scintillant g? and mxed well. The sanples in the

pl at es \ePeareduas filtared Andhdacd wpder &en 7omsg)-mp - 25th°C.
IR (KBr): 3283, 2960, 1779, 1743, 1658, 1561, 1527, 1459, 1370, 1293, 1269, 1197, 1178,

1066, 1007, 813, 770, 730 cm™.

'H NMR (300 MHz, DMSO): & 0.95 (d, 6H, /<6.9Hz), 2.08 (m, 4H), 4.13 (m, SH), 7.27 (4,
1H, /=8.1), 7.91 (4, 1H, /=8.7), 8.02 (d, 1H, J= 9 Hz ), 8.15 (d, 1H, J = 8.4 Hz), 8.81 (s,
1H), 10.2 ( s,1H).

Step 9: N-(3,5-dichloropyrid-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
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Counter and the PDE4 activity was estimated. PDE4 enzynme was present in
quantities that yield <30%total hydrolysis of substrate (linear assay
conditi onﬁ,?? wg(gﬁl 089940 PCT/1B20041000355 90 Additionally, activity of
t he conpo 7 t est ed agai nst ot her Phosphodi est er aRCT/IB3904966355 nanel vy,
PDE 1(Ca. sup. 2+/ cal nodul i n- dependent) PDE 2(cGP-stinul at ed) PDE 3

(cGP-i nhkhy )343(P[3'§4§ 93P1692 4563, %Z‘PFIQS?Q%@ (&@ﬁ@ﬁ%b‘

phot or ecept or Résult's were expressed ’as percent I hhi Bi'tion (I C50) in nM

concent r‘HtNMBs(BOO‘ M2, @NSO)ad Q)8 (sye3t), 460 Qs rBiH)eﬂZﬁ (d;rm Hhg& =@ttt At don
curves hy nonlinear_regression analysis, Cso (nM 01
0. 5058 ¥ = b He) ot G, AH, J .6 Hra99{da . J%% 71H_ZJ8§ 1%5613’&)%%7( ,B130.87 -
06 1.61 5.59 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. BXxample 60 792 9. 008 20 10.26 8.29

N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-acetamido-dibenzo[b,d]furan-1-
carboxamide sodium salt
Was synthesized from N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-acetamido-
dibenzo[b,d]furan-1-carboxamide (Example 34) using ethanolic sodium ethoxide (1.0 eq.)
in THF/ethanol.

'"H nmr (300 MHz, DMSO-d¢) § 2.02 (s, 3H), 7.30 (d, 1H, J= 7.8 Hz ), 7.42 (t, 1H, J =73
Hz), 7.60 (d, 1H, J = 9.0 Hz), 8.02-8.07 (m, 2H), 8.19 (s, 2H), 8.98 (d, 1H, J = 2.1 Hz),
10.25 (s, 1H).

Example 61
N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-fur-2-ylcarboxamido-

dibenzo[b,d]furan-1-carboxamide sodium salt

Was synthesized from N-(3,5-dichloropyrid-4-yl)-4-difluoromethoxy-8-fur-2-
ylcarboxamido-dibenzo[b,d]furan-1-carboxamide (Example 40) using ethanolic sodium
ethoxide (1.0 eq.) in THF/ethanol

'H nmr (300 MHz, DMSO-ds) & 6.68 (m, 1Hz), 7.32 (d, 1H, J = 8.7 Hz), 7.37 (d, 1H, I =
3.6 Hz), 7.44 (¢, 1H, J = 72 Hz), 7.68 (d, 1H, J = 8.7 Hz), 7.88 -7.92 (m, 2H,) , 7.82 (d, 1H, J
=8.7Hz),), 8.18 (s, 2H,). 9.20 (d, 1H, J = 2.4 Hz), 10.33 (s, 1H).



21 1.19 23.8 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 WO
2004/ 0899 | B2004/ 000355 91 Exanple No. |1Cso nM ECso (nM) 31 1.425
3.46 32 ‘3'2’5@689% 12.08 - 34 3.552 é4' 76 35 8.199 14CI/B3AN4N0ST 8. 44
37 21.53 >278.2 38 1.41 26.95 39 0.%b81 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 . .
In vitro Studies

Inhibition of Phosphodiesterase Enzymes (PDE4)

In this assay, PDE4 enzyme converts [°H] cAMP to the corresponding [*H] 5'-AMP
in proportion to the amount of PDE4 present. The [*H] 5'-AMP then was quantitatively
converted to free [’H] adenosine and phosphate by the action of snake venom 5'-
nucleotidase. Hence, the amount of [°H] adenosine liberated is proportional to PDE4
activity.

The assay was performed with modification of the method of Thompson and
Appleman (Biochemistry; 1971; 10; 311-316) and Schwartz and Passoneau (Proc. Natl.
Acad. Sci. U.S.A. 1974, 71; 3844-3848), both references incorporated herein by reference in
their entirety, at 34°C. In a 200 ul total reaction mixture, the reaction mixture contained
12.5mM of Tris, 5 mM MgCl,, 1 pM cAMP (cold) and *H cAMP (0.1 uCi), (Amersham).
Stock solutions of the compounds to be investigated were prepared in DMSO 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).
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substitut ed Qdditiwnallg] adtivitgdfahkydmpautbsweteittsted against ot Photphodidstataseny!

substituted or unsubstitued al kynyl, substituted or unsubstituted

cycl oal KRPYMesy, Bamelyy PRE é(C%H&:%*"é‘fqh?’e@‘éﬂ"‘éﬁ?@%‘pxM?(C,GPSGFHQNWQLeRP]%r
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02 1.027 2.07
03 0.7617 7.386
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08 4.68 110.3
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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 4792 9.008
20 10.26 8.29
1 1.19 2338
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
20 2.14 19.26
30 1.63 3.59
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al kyl, substituted or unsubstituted al kenyl, substituted or unsubstitued

al kynyl , substituted or unsubstituted cycloal kyl, substituted or
unsubstituted cycl oal kyl akyl, substituted or wunsubstituted cycl oal kenyl,
substi tut @EP%Q”“%‘??%’%SH tuted aryl, substituted or unsubsPCT/B200#/008358 al kyl
substituted or unsubstituted heteroary?, substituted or unsubstituted
heterocyghﬁ&s,ring, substituted or unsubstituted heterocyclylal kyl ,
substituted Or unsubstituted WO 2004/ 089940 PCT/|B2004/ 000355 94
heteroaryl al kyl , nitro, -OH cyano, fonnyl, acetyl, hal ogen, protecting
groups, -C(O-Ra, - C(0)O Ra -C((?)NRaRa -S(Og--Ra, -S(Oy-NrRaRa, -NRaR ,
“OR or -SRa:land f\rr@mp%ﬁapgggqerﬁ termauls @t oners, their regioisoners, their
stereoi sonmers, their enantioners, their diastereoners, their polynorphs,

t heir pharnmaceutically acceptable salts, thei Axi des, their
pharmaceutically acceptabl e sol vates and t heiwy’pharmaceuti cal conpositions
contai ning them or pharnmaceutical acceptable galts thereof with the proviso
that structure belowis not included. CI p NG \ I | / OCHF2 2. The
conmpound according te claim1, ein Ar is tionally substituted phenyl,
optional ly substituted benzyl, stRyut ed pyrimidine, optionally
substituted pyridyl sel } Rr2and 2-pyridyl or
optionally substituted pyridy /9& from 4-pyridyl - N-oxi de,
3-pyridyl - N-oxi de and 2-pyri dyl X r'ch optional substituents (one
or nore) may be same or diffgrént and are indgpendently selected fromthe
groups consi sting of hydrod®nln hydroxyl, hal ogen, cyano, nitro, carboxyl,
trifluoroal kyl, substituted or unsubstituted kyh, substituted or
unsubstituted al koxy, substituted or unsubstlituted al koxycarbonyl,
substituted or unsubstituted alkylcarbzﬁyl, substituted or unsubstituted

al kyl car bonyl oxy, substituted or unsub Jituted amino or mono or di

substituted or unsubstituted al kyl am no
wherein:

|optl
I

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(O)-R*, -C(O)O-R?, -
C(ONR'R?, -S(0)¢-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;

wherein R* is -NRR® ; 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



3. A conpound according to claim1l1, wherei n the substituents in the

"substituted al kyl', “substituted alkoxy "substituted al kenyl' “substituted
aIkynyI tituted cycloalkyl "substituted cycloalk | al k
substltdygé&géﬁsﬁgalkenyl' substlt ed arylal kyl" §ppﬁﬁ?@ﬂn§§yl
‘substituted heterocyclic ring', gtltuted heteroaryl ring,

' subst i tunsesttingéd bytdéadkéﬂyl{,yéubstltuﬁddb@'t uﬁsubﬁiﬂutb@taeylocmkuﬂuﬁédkdﬂ unisubdituted
substltuted am no' , substituted al koxycarb substituted cyclic
ring ' suyakyl subsituied \arunsubstiyted heterngpds Nbatl@lgedawym%léﬁt%m‘IWOCY&h@l may

be t_he Isl‘?]rge SHg%} tﬁéﬁe%trh;{/\@kmtlﬁl Oﬂeté}g‘gﬁ Cyl lec%l?&tlfuftgdn Bpeltlrgsqlgéfw.sed

consl st rogen r oxy, O en, ano
2004/ os%a@od?gmmynsz AR, O(M}BSEyanQShaiﬁgen( =Q)O)-Rhi @(@)}) R st(t(ﬂ)NRiRt,d | S60),-

b d_al ky b b d ub d
unsubat i R SanieRy RO cE el N &SRB K ror R Nk kB ed or
unsubst | 'Ni{“ﬁd -BRY 'aSRﬂ’;Erﬁfekﬁh%gSt P§oP'ik5‘AH&‘R6Ed‘é ﬂo%{e)f'n?da}%f &HQ E'f&'[x‘ﬁgd or

unsubsti t cycloa tuted or unsubstitute eny
substi t waadated ouumahﬁaueﬂ Bt-'emem’uemd cych(u Hag,i whitle ehagroptioaaibs tnctudb ap tatyo,

substituyt ed or stityted het stifuted et erocycl yl al kyl
ring suklqrpat B‘F‘é(‘}’ A% B§W?9& i/é?IS%PF‘yP h‘lﬁsﬂbgtl tuted or
unsubstituted heterocyclic ring, substltuted or unsubsti uted guani di ne,
-COOR', -C(OR', - (SR, -(ONR'Ry, -C(OONR'R, -NR'CONRYRZ, -N(R')SOR ,

N SR e BVl ipfi P e Bl B e

-OC(O R unsubsﬁﬁ(t@) &Rlzﬁkyl subStNRCOoOufkibstitedRterodyc Gt Arighind stﬁt@)e&JB?ﬂFZ
-R"C(OR", - ORy, -SR', -SOR', -S02R', -ONO2, wherein R', RY and RZ in

each of Qﬂﬁ@bﬁlﬂé%hetgﬁoﬂ)ﬁ@n&an be hydrogen atom substituted or unsubstituted
al kyl, substituted or unsubstituted al koxy, substituted or unsubstituted

al kenyl X gs seddcied fren the grong oonsistingtod €, SaD)ﬁWNRaSUbSti tuted or unsubstituted
aryl, substltut ed or unsubstituted aryl al kyl, substituted or unsubstituted

cycl oal kylis setdosdd fruhﬁdus)rgrwpsumimhgtad—@@l\rsél k&TR/B(ORLbS(O),NRE chrdr —
unsubstituted am no, substltut ed or unsubstituted aryl, substituted or
unsubst i NBt€@®); het eroaryl, “substituted heterocyclyl al kyI ring' substituted

or St RS BT Dby B G B B FyRYe
al kyl 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 hydrogeh, 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



I

5. The compound according to claim4, wherein R is nethyl. 6. The conpound
according to claiml1l, wherein R is substituted alkyl. 7. The corrpound
accordin 6, wherein R is -CHF2. 8. The corrpound accordin

cl ai ns 1g%bgpg4fo%b%er ein Pis O 9. The conpound accor di PG /1B2004{0903 1
wherein X chosen fromthe group consisting of 0, S and N-CH3. 10. The

compoun I ading to
e e N s o B T SRR
1ﬁ The G(@h@dtfn{C(éDNBI’HT n§(OR-RY, S(03,-NRIR? eNRiE.,, -ORBoeiSR’Ar is selected from
t e grou on5|s of substityted qr, unsubst. tuted dyl; substituted

P unsuists el anatogs. i BP0 B e atES B B0 R SR SOy | !
13 The (RGMARNREATE 9p H\g}g{ t t al ogen.
14. The corrp%%d accgrgl:egg ‘%lgmg@.sm% V\heragdfd%nwég? %cﬁgﬁ%gﬁuﬁg tg 01?0. %5.
The conmaides, their phdimapenticallyaacoefitablevdobratisnandrthes phatraadeaticdlrcompiokitions oup

consisting of O- YN N N; and Cl C conpound accordin

cl & m 180G hgmapT PRATagcaCheogptabipralte iFbeol RAUR QKOG h CRSTES 1 15
or 16 WhRlAi R m:&clu'aeé and R4 is selected fromthe group consisting of WO
2004/ 089940 PCT/ 1 B2004/ 000355 97 11 _ HO H101/ H 101 HH

(o]

o] o] H‘QM
(o}
O
0

OCHF,

2. The compound according to claim 1, wherein 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, hydroxyl, halogen, cyano, nitro, carboxyl,
trifluoroalkyl, substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted alkoxycarbonyl, substituted or unsubstituted alkylcarbonyl,
substituted or unsubstituted alkylcarbonyloxy, substituted or unsubstituted amino or mono
or di substituted or unsubstituted alkylamino

3. A compound according to claim 1, wherein the substituents in the
‘substituted alkyl’,  ‘substituted alkoxy’ ‘substituted alkenyl’ ‘substituted alkynyl’
‘substituted cycloalkyl’ ‘substituted cycloalkylalkyl’ ‘substituted cyclocalkenyl’ ‘substituted
arylalkyl’ ‘substituted aryl’ ‘substituted heterocyclic ring’, ‘substituted heteroaryl ring,’
‘substituted heteroarylalkyl’, ‘substituted heterocyclylalkyl ring’, ‘substituted amino’,
‘substituted alkoxycarbonyl’, ‘substituted cyclic ring’ ‘substituted alkylcarbony!’,
‘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,



2, NS pNSNRNS N -Nr -G f OOFO0OO0OO f/N~f NF N OCH5N OH ,
NOOOOOOHrA NNA)YyCF3 OHHO NJ\ Op// vOOHI iINOI %H
OA -~ NON,,/ 1l SOOMHHI OH~ tHU~-vVv,YI UNO _ ITuNJ . y -N
||NNON02|QPW8394@}HHHH}HHHHfN0N~ O f MGTABRPO4/0003/YN  f O
0 ,NUN~ NyN,, ~f SSOHHO HION/NV pr andNyOH | 1 NOHI ff 0 0
15 The SETROYARCERTbiMul of \dbiBsiitict Ak Suiflied 5 uitbsiredsanishyect ed
fromthe grou si'stin
substituted or unsubstltuted alkenyl, substituted or unsubstituted alkynyl, substituted or

L.

unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted amino,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, ‘substituted
heterocyclylalkyl ring’ substituted or unsubstituted heteroarylalkyl, substituted or
unsubstituted heterocyclic ring, substituted or unsubstiuted guanidine, ~COOR*, -C(O)R", -
C(S)R*, -C(O)NR*R’, -C(O)ONR'R’, -NR*CONR'R?, -N(R*)SOR’, -N(R*)SO;R’, -(=N-
NR"RY), - NR'C(O)OR’, -NR'R’, -NR*C(O)R’-, -NR*C(S)R’ -NR*C(S)NR’R? -
SONR'R’-, -SO,NR'R’-, -OR*, -OR*C(O)NR'R? -OR’C(O)OR’-, -OC(O)R*, -
OC(O)NR*R’, - R*NR’C(O)R? -R*OR’, -R*C(O)OR’, -R*C(O)NR’R? -R*C(O)R%, -
R*OC(O)R’, -SR*, -SOR*, -SO,R*, -ONO,, wherein R*, R* and R? in each of the above
groups can be hydrogen atom, substituted or unsubstituted alkyl, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or unsubstituted
alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkenyl, substituted or
unsubstituted amino, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, ‘substituted heterocyclylalkyl ring’ substituted or unsubstituted heteroarylalkyl,

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-CH.
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



WD 2004/ 089940 PCT/|B20041000355 98 H 11 HO HHO11 O NS- NS N ~NOHNS~
Il NHN~\ Il OO0O0SO0O ~N /. t.No\ }.Nyandt~H~J/ Of OOf Y 19. A
conmpound according to claim1, N-(3,5-dichloropyrid-4-yl)-4-nethoxy-8

met hanesuMQHANP#IB4MI| benzo[ b, d] furan- | - car boxanm de or a ptEIBIERsHIssal |y
acceptable salt thereof. 20. A con®und according to claim

|, N- (3, 5-di chlZr opbhe ebrdpoyinyl-a¢cordingdrclagms 1-10 or 11, wherein Ar is selected from

N, N di net hy!l sul ph i do) - di b, dl.f -l -carb i .
bhar macont Besp oRoSa b G o Snirtetel Yhyridif Rk caShobaimisdo ol ai m
1, N- (3, S5yeidgINOs,aae shibktitutéd br tnduBthaed 38yridyl.

(et hanesul phonam do) - di benzo[ b, d] furan-1-"car boxam de or a pharmaceutically

accept abl e s?% t tﬂgr%g%oéﬁsj ﬁg@?’ﬁ%ﬁ'@?@??ﬁ%ﬁ@r&ﬂ shid sGb&tient is halogen.

1, N-(3,5-dichloropyri

acet am do-di bepzo[R, d] furan-l - carboxam de, or, har.vaceuti cal.ly acceptabl e
salt thereof. ?E'23.ﬁ}f_‘;@8}&?88ﬂ3“§(§@8%? ﬁr?amf 69’&‘?‘?%1’ sald halogen 1S chldro:

1, N- (3, 5- di chii®r opptid ddmfpotihdl -adcoi@ing @ tafin 12 , wherein Ar is selected from the group
(3-chl or opr opyl car boxam do) - di benzo[ b, d] furan-1| - carboxam de or a

phar rraceQSlﬂlﬁléféilggf acceptabl e salt thereof. 24. A conpound according to claim
1, N-(3,5-dichloropyrid-4-yl)-4-net hoxy- 8-

et hyl car boxam do- di benzo[ b, d] f uran-1- car boxam de or a phar macetﬁ}i cally
acceptable salt thereof. 25. A conpound according to claim

1, N-(3,5-dichl oropw. N

but yl car boxam d or a phar 1y
accept abl e salt ng to claim

1, N-(3,5-dichlo ; and

et hoxycar bonyl ca xam ge-or cl

phar maceutical |y

16.  The compound according to claim 15, wherein Ar is

N

7
AN

Cl Cl

17.  The compound according to claim 1-15 or 16 wherein m=0, n=1 and R%is

selected from the group consisting of



WO 2004/ 089940 PCT/ |1 B2004/ 000355 99 27. A conpound according to claim

1, N-(3,5-dichloropyrid-4-yl)-4-net hoxy- 8-

hydroxyca{"pog%l car boxam do- di benzo[ b, d] f uran-1- car boxam de or a

phar maceu & ‘f’?/s”%?ccept able salt thereof 28. A conpoundPGEBEAE3SS0 cl ai m
1, N- (3, 5-di chl oropyri d- 4-yl ) - 4- net hoxy? 8-

hydr oxycar bonyl cardaoxam do-gli benzo[ b,d] f uran-|gcar boxam de sodium salt. 29.

A conpound acc g to cq) el N (Ba _chhI ) id-4 hoxy- 8- ‘
(fur-2-yl-carbgxam do) qnzo{b ciI um an-1'-c r.ﬁgﬁf;m deg orm%ceutl cally
acceptable salt thereof. 3. A conpo®nd accordi‘hg to cl aPm

1, N-(3,5-dichloropyrid-4-yl)-4-net hoxy- 8-

(cycl opropyl car bgnyl am no) - d| enzo[ b, d] furan- 1- car bgxam de or a

phar maceuti cal Ly epta t therepf. 31. Aﬂ ound aHgﬂg@g to claim
1N—(35d|chlé rids 4’3/ th’ox-8-oczt15,§ o %

(N, N-di cycl opr opyl ar bonyl am no) -di bemzo[ b, d]furam | - carboxarf® de or a
pharmaceutically acceptable salt thereof. 32. A conpound according to claim
1, N-(3, 5-di chl oropyri d- 4-yl - 4- met hoxy- 8-

tr| fl uor oacet amyplo- benzo[ ur an- | gcar box phar gace ally
accept abl e sal eof A conmpoynl g/ng\n/e\cfal m NW/O\/K

1, N(3,5-dichloro yr|d4yl) t hoxy-

et hoxycar boxam do-di benzo[bod]fur an- 1- car boxam de or a phar macRuti cal'l y
acceptable salt thereof 34. A conpound according to claim

1, N-(3, 5-di chl oropyrid-4-yl)-4-met hoxy- 8-

i sobut yl oxycar bﬁxa do- di benzqib d] fuxan-|1 xam de or # pl’g maceutical ly
accept abl e salt 5.4 A i;ﬁ 3c| ai$m

1, N-(35d|chlor yri y.I)-4- t hoxy- 8- o

phenoxycar boxam do- di benzo[ b, d] f'uran- 1-car boxam de or a pharmaceutically

acceptable salt thereof. 36. A conpound according to claim
1, N-(3, 5- dlchloro rid-4-yl)-4- n'e hoxy- 8-

cycl opr opyl rret ar oxam dq d| o[ b, d] fur @car boWE\Q«J a
phar maceut i c N

g
0]
o] o o] o
o
§/n\“/kll\/ , §/H\“/“\/\/ ;,H\)Lo/\
s s

18.  The compound according to claim 17 wherein m=0, n=1 and R* is selected

from the group consisting of



acceptabl e salt thereof WO 2004/089940 PCT/IB2004/000355 100 37. A conpound
according to claim1, N-(3,5-dichloropyrid-4-yl)-4-net hoxy- 8-

trifluoronet hyl net hoxycar boxam do-di benzo[ b, d] furan-| -carboxanm de or a

phar rraceu‘fv%zé’?; B9%0cept abl e salt thereof. 38. A conpoundPGR/EBPUME3F0 clai m
1, N- (3, 5- di chl or opyri d- 4-yl ) - 4- et hox{8 8-

N N- di et hyl am nocar boxam do- di benzo[ b, dg; or an-| - ﬁr boxam do or a

phar maceut i cal |y ccept abl g ?al t, theredlf [ 39 op,wa'tmd/accor A claim
1, N-(3, 5-dich /eﬂ bH- 4- -—s-—ﬁéthoxy ? ‘H@,&

cycl opentyl a rboxam o dill enzol b, d]f@ran I-carSaoxam de o‘r a o

phar maceuti cal I y acceptable salt thereof. 40. A conpound according to claim
1, N-(3, 5-di chl oropyrid-4-yl)-4-net hoxy- 8-

(N- et hyl pi perazi n- 4-yl car boxgm do) - di benzo[b d] furan- 1- carboxam de or a
pharmaceutical | §§ accept bne s@l Y t hereo 4¥\ A ﬁorrpq.und accprding to claim
1, N-(3, 5- dichl§ﬁr rid- 3 thoxy§- gl'*)ﬁ]} -4-yl

car boxam do) - di bepzo[ b, d]f @ an-| - car boxangde hydr ochl 42. A conpound
according to claim1, N-(3,5-dichloropyrid-4-yl)-4- rreth y- 8-

(4- hydr oxypi peri di n-1-yl carboxam do) - di benzo[b d] furan-1|-carboxam do or a

phar maceut i cal | y acceptable salt. thereof. conpound according to claim
1, N- (3, 5- d| ch18r opy Feupeupd acoordingtie glaing 1, Nrﬁéﬁpﬁe\lbmpynd -4-yl)-4-methoxy-8-

car boxa a‘fgpﬂ? LjQ d‘fﬂef 5[%Arh]¥ur&?‘i o} erﬂﬁiegﬁ- %hm F@ﬁc%‘l’l&'agé’éplt%le

acceptab e S oun accor
1, N-(3, 5sali1thérb@ﬁopyr| d 4- yl)-4-nmet hoxy 8- |sopropyl am no
car boxam do- di benzo[ b, d] furan-1-car boxam de or har maceut i cal |

acceptabl e saPP- t hérceamoua%accmze&fﬂﬁlﬁm byc@rf\jﬂlﬁb QpYy&EMdaA- bﬂ)'*meth%x)"&
car boxantd *J‘n%‘h%%?ﬂs%a??%%% R L SR eP R pharpnogtioely
accept abhdeelstalblé silbtesdf. 46. A conpound according to claim
L N3, 5-d ChI2(1).r Opxrclognpﬁur){é Zlcgcdérdrlrr?é poOCIZJmBI ,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
(ethanesulphonamido)-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically acceptable
salt thereof.
22. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
acetamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically acceptable salt thereof.

23. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
(3-chloropropylcarboxamido)-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically
acceptable salt thereof.

24, A compound according to claim 1,N-(3,5-dichloropyrid-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.



et hyl am no car boxam do-di benzo[ b, d] furan-1|-carboxam de or a pharmaceutically
acceptabl e salt thereof. WO 2004/ 089940 PCT/|B2004/000355 101 47. A
conmpound according to claim1, N(3,5-dichloropyrid-4-yl)-4-net hox3/-8-

met hy! ani ¥ 7@31’??8‘2‘% do- di benzo[ b, d] f yr an- 1- car boxani de’ K§rT/H32004/000355
pharmaceutically acceptable salt the %of . 48. A conpound according to claim

I, N-(3, 5-di chi7or opy gérflpéumdl accdrding to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-

di f | uor onet hoxy- 8- net hanesul f onam do- di benzoLb, d] furan- 1-car boxam'de or a
phar mac dydiosxr¢dryonydeashaxapmido-ditenza[hdlfuran-1-ggboxanzidepoa pharmacentitaly to cl ai m
I, N-(3, 5-.di 0 . de4-yl)-4-

difl uor&ﬁ‘getpﬁa@il( sl”E@m{rréeljte fz"inesul f onam do- di benzo[ b, d] furan-1|-carboxam de sodi um

salt. 50. A280npuUBsSmpear adcodirglo @latn M N~(35{dicHodpehd At fpy rhéthdxys-) - 4
di f | uor gnet hoxy- 8- et hanesul f onam do- di benzo[ b, d] furan-| - car boxam de or a
phar mac dydioxxearponydeasbaxando-dihenzalhalfurmn: 1-carboygmydesedivg sabcording to claim

1, N-(3,5-di chloro L= 4- i ) - 4. . (2 & s34 AL o

di f | uor onet htgé'y- 8%5?\19 ?“n‘%ﬁt%??f’l'é’&’g&Ss?bﬁ“Péhl‘érﬁ’éod-‘%*}'%’é’ﬁ%f t‘)1 )(IR 4urrr1%tﬁc_nfy_ %ar boxam
de or a (fipiaylrmacsoxamidd)Hdibarzofnd]alrhe- 1 sratboxhmileanfa phdrmateatcgiyicteprabtor di ng
to claiml, N (3,5-dichloropyrid-4-yl)-4-

difl uoréﬁ’éfhﬁ’b@@fu 8- acet am do- di benzo[ b, d] furan-1-carboxam de or a

pharmacout i o]y REGABYAY Sogal bRERAYIN-(B3:cidiSRRIAIILRASREHbs! 0 ol al m

di f | uor qepddpragyyléarbdnytithimopdibenzd[bdlfacanalrcatbyxamilie oz o phareateutivatly
-carboxam de or a _pharnmaceutically acceptable salt thereof. 54. A conpound
accor di r§cepéabls saltherept (3, 5-di chl or opyri d- 4-yl ) - 4-

difl th - 8- o[eR¥c . ly- i d
2 phar maceut) bal 15 anRanp RIS AT IO ST o ABRORRT 1G

cl ai m 1,(N;N-didyclbpedpydoasinylainifio ) diberzofb,d]furan-1-carboxamide or a pharmaceutically
f I uor onet hoxy- 8- et hoxycar bonyl car boxam do- di benzo[ b, d] furan-1 - car boxam de or
a phar raeeptRblesall thergpbept abl e salt t hereof .

32. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
trifluoroacetamido-dibenzo[b,d]}furan-1-carboxamide or a pharmaceutically acceptable salt
thereof.

33. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
ethoxycarboxamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically acceptable salt
thereof.

34. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
isobutyloxycarboxamido-dibenzo[b,d}furan-1-carboxamide or a pharmaceutically
acceptable salt thereof.

35. A compound according to claim l,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.



56. A conpound according to claim21, N (3,5-dichloropyrid-4-yl)-4-

di f1 uor onet hoxy- 8- hydr oxycar bonyl car boxam do- di benzo[ b, d] firan-1|-car boxam de
or a pharmaceutically acceptable salt thereof. W 2004/ 089940

PCT/ | B200WOoH984%48940102 57, A conpound according to clai RCT/IB2004/000355

1, N-(3, 5-dichloropyrid-4-yl)-4- _ _ _
di f | uor omet howy - 8- Ny gimBXYiEREdeg AINGE sUiRBAGh Rt [ ehatokgb oxam de

;
di sodiumsalt. 58. A conpoungmlé%%oc?agflﬁng to cla

N- ( 3, 5- driflnbromethylindthéx ydarbekanddo-flibenzo[b,d]furan-1-carboxamide or a

uor oret hgxy- 8- f ur - 2- yl carhoxam, do- di benzo[ b, d] furan-1-carboxam de or a
phar mcéﬂ?ﬁ%ﬂe%}ca&é@éﬁp&ﬁq%séghﬁ@ ereof . 59. A conpound according to claim
1, N1-phenyl -3k met D @smp8nft &lcoriinPro RENKQBB-ALhFPYrid-£ 5 R0 aHbLR 80T 2
phar maceutical |y accepPa%l e sal tﬁ?ﬁerelof. go. A conpound g‘écorgﬂl’ to claim
1, N - ( Npediethylquhisogdrhexpmido-dibenzafb,d]furan-1-carboxamide or a pharmaceutically

acet am do- di henz ,d] furan-1-carboxam de or a pharnaceutically acceptable
sal t thearcé?ﬁtaﬁe Bai{&ﬁréggnpound according to claim1,

NL- benzyl - 4- ngt hoxy cgm?s@s@mcefam%' ReaR] BNIB fsudidiotopyRd RRYHIAL H8theky-8- _
pharmaceutically acceptable salt thereof. 62. A conpdound according to claim
1, N-(3,d&ckhpeitylamipgaarbxamydo-dibenze] b, d}fyras-1-carboxamide or a pharmaceutically

(et hyl ami not eEHlOCE}{tgloxa I do) - di benzo[ b, d] furan-1-carboxam de or a
phar macetfEFRIaNIE Al WEteQk: apl e salt thereof. 63. A conmpound according to claim

1, N (3, 5-di o4y, or oR¥bingotind/AccoftingiotPair BN-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
(n-buyl am not hi ocar boxami do) - di benzo[ b, d] f uran-1 -carboxan de or a
phar mac eN-ingthlylpiperazin-dpylaarhoxamido)difrenezelb,d] fian- Ircatboparuidsd asecor ding to claim

1, NI-(pyrid-3-yl)-4-nethgxy-8-acetam do- di benzo[b, d] furan-I|-carboxam de or
a phar na@@ﬂ??cc?&?{‘f%}lya?fﬁ‘éoﬁ%@#%?g‘ﬁfepkt hereof. 65. A corr%)ound according to
claim1, N-(35- d'&'&bﬁ?@@h’d b&ofhiﬂ%t)o‘&aiﬂ@&ﬂ%)5'-c§chloropyrid-4-yl)-4-methoxy-8-

acet am do-di benzo[ b, d] Turan-1 - carboxam de- N-oxi de or "a pharmaceutical |y
accept ab(Nemethlylpiperazindeyl. cad®xamido)wdpenre| baijfiwand1 «carbosarnidgihydiochloride.

et hanesul  orm gk GPBRRIAS H5-ATTS AT LNKG,Sstieberonyeidr g drmethory-8-
phar mac e@ifyardxyPiperidin-1-yl carboxamido)-dibenzo[b,d]furan-1-carboxamide or a
pharmaceutically acceptable salt thereof.

43, A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
(morphol-4-yl carboxamido)-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically
acceptable salt thereof.

44, A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
isopropylamino carboxamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically
acceptable salt thereof.

45. A compound according to claim 1,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.



acceptabl e salt thereof. 67. A conpound according to claima1,

N- (pyrid-4-yl)-4-methoxy-8-acetam do- di benzo[ b, d] furan-I|-carboxam de or a
pharmaceutically acceptable salt thereof. 68. A conpound according to claim
1 N(3,5-\¥P&H%‘?§8Wri d- 4-yl ) - 4- net hox]ﬁi)B- PCT/IB2004/000355

(2- et hoxy- 2- oxo- et hyl am nocar bonyl am 110) - di benzo[ b, d] f uran-1 - car boxam de or

a pharnmaceutgycal | rneqfiz sV 9940 4. Q.

pCT! 1 82004/ 000355 & i‘g’gﬁ%}{.d %@rgﬁr‘?ﬁgo%ﬁy?’gc@g e \r%%@g’%ﬁ'gug %%‘9 4-methoxy-8

N- (3, 5- dhethylamapyoartebxdmydg-dibened[bd}fyuradn-1-carboxamide or a pharmaceutically

(2- hydroxg- 2- (i)xo- e hlyl gm’ nocar bonyl am no) - di benzo[ b, d] f ur an- 1- car boxam de or
a phar & %?Iltltbeﬁe eptable salt thereof. 70. A conpound according to
claiml N-(3,43: di GhbOhpanid &ebrditg fotaifBLNG3 $=dichl id-4-y])-4-
(2- et hoxy- 2- oxo- et hyl a?ri no) - 8i bengzg[ ba,ld] fusrza’}fsl- I 9cgl;olgg§<lgr‘r‘i )cli% 4or a

phar mac elifliareinkthox p8erapthaidsel ferdmidodireand[b,dJfuranAl -canbppamitleacaor di ng to clai m
1 N(3,5-dichloropyrid-4-yl)-4-net hoxy- 8-

(2- hydr (B@UQ@CSQQﬁa%m?%tﬁ%%ﬂwlB@ﬂ o[ b, d] furan-1-carboxani de or a
pharmaceuticajgl Y RQ66apSRY &cofidg bREARAN-(T3-dich16RPHAYADyfgcor ding to claim
PN (3, 5 di ohl 0 o CTPGY &aiing fo UM ILN-C, ichl eyt

met hyl - glifeeromethdpy-8Hndthaugsb Howdnsidardibenzotb défuram- bcmbax amalesbdinad dait.

acceptable salt et e Fea i RS G sl

opy ) . .
et hyl - G418 rbmBRSR|-BOARAT: Sl fsridbido-8 RO H FaRh N0XAh:t8mi8E ofa Phar maceuti cal |y
acceptabl e salt thereof. 74. A conpound according to claim1l

N- ( 3, 5- dihatrhapeuticatly dcdepjable salhtbeteoky - 9-

accopt abl o oot ¢ HePaBpouEReRhe SRR N oY BT e e Y

N- (3, 5- diifthdrememvk{-8-N; N diméth PRSI iamido-dibenzo[b,d] furan-1-carboxamide or a

met hyl - 6- pr opi onam do- 9H 4- car bazol ecar boxam de or a pharnaceutically

accept atphermeadeuticallly@cesptablg salt thereofipound according to claim 1

N (3, 5-di chl qpopyrf do - ¥ldd scording to claim 1,N~(3,5-dichloropyrid-4-yl)-4-
difluoromethoxy-8-acetamido-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically
acceptable salt thereof.

53. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-4-
difluoromethoxy-8-(1-chloropropylcarboxamido)-dibenzo[b,d]furan-1-carboxamide or a
pharmaceutically acceptable salt thereof.

54. A compound according to claim 1,N-(3,5-dichloropyrid-4-yl)-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.



di f | uor onet hoxy- 8- met hanesul f onam do- di benzo[ b, d] furan-1-car boxam de
disodiumsalt 77. A conpound according to claim!]

N- (3, 5-dichl oropyri d-4-yl)-1-net hoxy-6 acetani do-di benzo[ b, d]t hi ophene
- 4- car box ¥ 2984/ @é 949 pharmaceutical |y acceptable salt tHGEBR0047080355
N- (3, 5-di chl oropyri d-4-yl) - 4- dlfluoroWéthoxy 8- acet ani do-

I(zll- ?gnéogfjcﬂ} ](c)r opyr'l%88@)9\?';6(?’%.e g@ﬁ%ordgmntsﬁ 75gdlf;hlor(ipy“idcaP’Boxam do-

di benzo] dlﬂdn}rbmemy-&lwdwxg&mtﬂmybatbbummaldlbénﬂ)[:ngﬂiréhﬁ’»Q ShobdramideBA004/ 000355
104 80. A rret aid for the preparation of corrpounds of general fornmula (1) Y
- Ar (R3) (R/)n P-R (1) wherein: , R2andR3may be sane or

di f f er ent an%sareApgﬁ.@sms&wdl s lonadifth 5\05)3 SAMAGHHIE AR, frOm the

groups consisting o dr ogen stituté unsu al kyl ,

substi tuchﬁdoromethony{ﬁibﬁnr-lzeylbaﬁommangmbenzm[bslt]furalt~bdaxbnxamaiebﬁial tued al kynyl ,
substituted or ubsti tuted al kyl, substituted or unsubstituted

cycl oal k@agR%e“t‘%qusath?R}iﬂéa syt t i’éﬁ-‘é’ bstituted cycloal kenyl, substituted or

unsubsti t ut e§9ary'AcahaB§aﬁ& Ao ﬁbeﬁtNltEl-Le‘ﬁ?l m&g&ﬁgizaacetﬁﬁ& Lituted or

unsubstituted heteroaryl, substit or 'uns Itute terocyclic group,
substit udibdlzofb,d]ﬁsamsltaathctmwmﬁaowphaymhqeluad:dl}yla,ccmtdrh:le 'saltJthecbocﬁr unsubsti t ut ed

et ooV AL aBpbpdind ol Rl M SRR P B ' "
Fr s e e e

i ncl ude up t o6lt.wo Aedvmpoandamowhngto alaim hdNIsbenzyb4-mkthd-8atetamaloect ed from
0, hra O(Elbesnzo[b d]furan-1-carboxamide or a pharmaceutically acceptable salt thereof.

62. A compound according to claim 1, N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
(ethylaminothiocarboxamido)-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically
acceptable salt thereof.

63. A compound according to claim 1, N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
(n-butylaminothiocarboxamido)-dibenzo[b,d]furan-1-carboxamide or a pharmaceutically
acceptable salt thereof.

64. A compound according to claim 1, N1-(pyrid-3-yl)-4-methoxy-8-acetamido-
dibenzo[b,d]furan-1-carboxamide or a pharmaceutically acceptable salt thereof.

65. A compound according to claim 1, N-(3,5-dichloropyrid-4-yl)-4-methoxy-8-
acetamido-dibenzo[b,d]furan-1-carboxamide-N-oxide or a pharmaceutically acceptable salt
thereof.

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.



wherein R4 is NRSR6 ; wherein R5 and R6 may be sane or different and are
i ndependently selected fromthe group consisting of hydrogen, substituted

or unsubstituted al kyl, substituted or unsubstituted al ke%la substituted
or unsubsYVORIMP8Iynyi  substituted or unsubstituted &FA/HB2I04PPO3SS
substituted or unsubstituted cycl oal k'}')?akyl , Substituted or unsubstituted

cycl oal kenyl ,ggsubsf | L Mtied-(85Yd; iUt Q.
unsubstitute ? ar%gﬁw@fa]%ﬁgﬁ t te}#‘igrelﬂrgs’ubsl%hﬂ?‘ll??ggukﬂglzgorg{?t&??y 8
subst i t U eydmxyt2aexdiethiytantinekantmingtandpa)-dibenzofbadj fursnHi searboxtaeddeoor a

unsubsti tuted heterocycl Ialag , _SHbstituted or unsubstituted WO 2004/ 089940
PCT/ | B2ROATHRSE%4E yfﬁé"ﬁ%ﬂ%? ga‘h’ﬁegkkyl , nitro, -OH cyano, hal ogen,
-C(O-Ra, -Clfg) O NRR8rding 15(cH) 3,5: yH% Ry e

G R Rl & PR ding S 1 105Gy RREL yD & TR

pr ot ect i (BethpxytZrexmethiFamine)-dtbenzo| tedlfirant Foarboxxamidesorj aphasratenticaliyor m a
saturated or llm%gtt Hratgd 3-7 nmenbered cyclic ring, which may optionally

i ncl ude a9E°RAPIE S tEEEPLT oat oms whi ch may be sane or different selected from

0, NRa or S; Al i SA g6mp&iRTaccoRIMg Q1AMAUN-(3SFERbIopgrials-§ bthbk - or
unsubstituted aryl, substituted or wunsubstituted arylal kyl', substituted or
unsubst i (t2dtyészueffexq:etyulamne)-dige@o[lsdllﬁmml thathpxamidaora pharinacaudidalbet er oar yl
ring; Xis ﬁhlle%itet fremthe group consisting of 0, S(O, and NR Y is

sel ect e PO T P§8b consisting of - (O NR7, NR7S(O)q, -S(OgNR7 and -
NR7C(O; R7 im, seI&@émﬁoﬁﬂmbﬂmgmqmmqoms{)s'@s—mﬁlo@%pﬁwﬂmg)enmem&ﬂd-t ut ed
or unsubstituted al kyl, hydroxyl, -ORa, substituted or unsubstituted aryl,
and subsmetbﬂt(edcmm@n%tqathﬁleécafh@ia@rlé‘t91’04 pharmaegpticaliyageepiable sakt| ect ed
fromthe grreoyp consisting of 0 and S; wherein mrepresents 0 - 3; wherein n
represenq1 - 4; wherein g represents 0,1 or 2; with the proviso that R4

i's not NHZ2 Wl ei nA Bempsurtly4bcomiy toldmtl NS dihiodoysyBA YT -afétbxkd- ,
substituted or unsubstituted al kenyl, substituted or unsubstitued al kynyl,
subst i t unethylsf-methanpslphonemidac bt 4oedrkazolecarboxamide or a pharmaceutically

acceptable salt thereof.

74. A compound according to claim 1 N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-
methyl-6-ethanesulphonamido-9H-4-carbazolecarboxamide = or a  pharmaceutically
acceptable salt thereof.

75. A compound according to claim 1 N-(3,5-dichloropyrid-4-yl)-1-methoxy-9-
methyl-6-propionamido-9H-4-carbazolecarboxamide or a pharmaceutically acceptable salt
thereof.

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



substituted or unsubstituted cycl oal kyl akyl, substituted or unsubstituted
cycl oal kenyl, substituted or unsubstituted aryl, substituted or

unsubsti t | kyl, substituted or unsubstituted hetero ,

subst i tut‘gh%g?‘&{tfﬁ"ﬁbst i tuted heter ocyg ic ring, substi tL?tCérGB6904)‘/’00355
unsubstituted heterocyclyl al kyl H3ituted or unsubstituted

het er oaryl al protecting
groups, - O)l@dRa Réé&)@)& fISagdle p&f @ﬂ%ﬂ%ﬁ%ﬁ%l}@%%?%herag%@ gﬁm? , - NRBRa,
-ORa or -SRa; WD 2004/089940 PCT/1B2004/ 00035% % and their anal ogs, their
tautoners, their regioisonmers, their stereoisg -rs t heir enantioners,

their diastereoners, their polynorphs, their pharmaceutically accept abI e
salts, their N oxides, their pharmaceutically acceptable solvates and their
pharmaceuti cal conpositions Qr a pharmaceutical acceptable
salts thereof conprising the g the conpound of general
formula (10) vmthacorm@y d ) 21) in the presence of
a base CHO W(R3) e~s R2 mz (11 CHOz (RRm W> R X
(X2N)n PRA (12) wherein Z is g tn Wis a halogen, to obtain
the internediate of the geney formul'a (12)f b) cyclizing the internediate
of the general formula (12fRUu ng a reagent chosen fromthe

0))

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)¢-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;

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



group consisting of palladiumacetate in DMF or glacial acetic acid, nickel
catalyst in pyridine or DMF, and tetrakistriphenyl phosphi nepal | adi umin DV

to the tricyclic internediate of the general formula (1%1). CHO R X (O2N)n
PRL (13)WRB"Y839489s9940 PCT/ I B2004/ 0@g355 107 c) oxi diPATHB2MQBT cycelic
I nternmedi ate of the general fornula (I3) to the internediate of the general

fornul a fdiédoatigdig ,SAtb ORI c9hnd, haRigeR, HREMEE)ERYACRONIRI s ) m | |
R2 (02N)n Plg’tw(u%%a) _(3‘%( convec?ti ngat ﬁg ?Ir%g)?nedi%{t@e) of gt Eg@generéls Y ul a
b

(14) to RheS(MeeVRRI| £ENR)-Rie GeNR)aINR R orGESRNRIBY , -0ES)-® NGB RAY,ONR?,
b ti0ga i d boxyl i j d f the gr. i St
of nera AIRHIOR S8 Brvind aesios oo K ind AR 8hen SR b Be b ore B | "
general EguratddaruhddtumtddB-v hﬁexﬁwréd)eﬁlibﬁr%y%tchtxﬂéﬁépﬁddéhy Fhclhed & RAWY!
am nes (ArNHR7) under basic conditions; Y-Ar 91 X1 R2 "(R3)m (02N)n PRA

(15) e) heteroatomsgvhipl maytbersamgios diffesentt selectedframa O, NR raniSa. (15) to the
I nternmedi ate of the general formula (16). Y-Ar (R3)ml | R2

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

unsubstituted heteroaryl ring;

X is selected from the group consisting of O, S(0), and NR?;

Y is selected from the group consisting of-C(O)NR’, —NR7S(O)q, —S(O)qNR7 and -
NR'C(0);

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 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 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(O)-R?, -C(O)O-R?, -C(O)NR'R® , -
S(0)-R?, -S(0)-NR’R?, -NRR?, -OR? or -SR?;



(H2ZNn Y.Z PRt (16) f) converting the internediate of the general fornula
(16) to the desired conpound of the general formula (1) wherein Y is
-CONR7, R.is NRSR6. WO 2004/ 089940 PCT/|B2004/ 000355 108 Y-Ar O%R?)éml | R2
X (R " PRYO04/089840 and optional Iy co&verti ng the conpouffd<IBPO4{NBSYener al
formula (1) into the corresponding s Pts and /or the N-Oxides. 81. A method
for the plARAF MG, HeiRBRIAT et regiBRBhRts, HRirireoi Yihed | R2
\/ X (R4§hrE1l P-R1 (?% wher ei n: 'R, = angél'% marglgt%e lé%aln%rsbtr eﬁie]p erentg’and

ar e i ndetheindbastérgomerse thaird pblymarpltsy theic phemmareutidally nadchptableosaits, ttmisNst i ng
of hydroge ubstituted or . unsubstituted al kyl. .substituted or e

nsubst | 0k TiH RhareSealy ARctaimbls QiFted oo HArP I RpROAEAL Sorepesitiangd o
unsubst i ¢gntapfing eherd 6124 Bdrmadsiftizhl dcuéablo Saltd TRetbsttdoprRthgie kepd &ty | akyl
substituted or unsubstituted cycloal kenyl, substituted or unsubstituted
aryl, substituted or unsubstituted arylal kyl, substituted or unsubstituted
het er oar 3)l reactinigsthe tormmpounsk ofigeserabformulad ti0)heitlea oappoursl afitbeigeneral fbusmiila ut ed or
unsubstituted heterocyclylal kyl, substituted or unsubstituted

het er oar Yl 13! ik\the presedict bf,a bas¥l, cyano, fornyl, acetyl, hal ogen, protecting
groups, -C(O-R3, -C(OORa, - C(ONRaRa, -S(0Oqg-Ra, -S(0Og-NRR3, -NRaRa,

,-OR, -SR or when two R3 substitutents CHO
w
3 -\ <N
®m~E ] @RZ
HX
/ 4 PR!
(O2N)y
(10) a11)

CHO
(R3)m_l,/j\w | \/Rz
/XY
(O:N)q 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
d N 2
(R} —./jjjf;—R
m y X P
(OZN)n PR1



ortho to each other, may be joined to a forma saturated or unsaturated 3-7
menbered ring, which may optionally include up to two heteroatons which may
be same or different selected fromO, NRa or S; WD 2004/ 089940

PCTI | B2004P30B#H8%40 109 wherein R4 is-NR5R6 ; wherein R5P&AIBEY4¥ISHe sane
or different and are independently d& ected fromthe groups consisting of

hydr ogen, ~si ' . ' v, Ubst .t [0S ituted
al kenyl TE) gg@%’ﬁ% %‘? E‘S‘%’?E ﬁﬁ%&% hg%ggF%%lyft)m%lgggﬁltPﬁge@g%&l edlé%s uﬁs%i tuted
cycl oal lg¢herasfohatlat(id)acing sodiamxhldrite begbtassinopérinangingdte substituted or
unsubstituted cycl oal kenyl, substituted or unsubstituted aryl, substituted
or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocycliccgdng, substituted or
unsubstituted heterocyclylalkyl, substitugled or unsubstituted
heteroarylalkyl, nitro, -OH Cc{RW-ZHRTOfen,—RE( O -Ra, -C(QORa, -C(ONR Ra
, -S(00g- Ra, -S(O g NRaRa , - C(=NRAY- YC(=NRa) - NRaR' , -C(=S)-NRaRa ,
-C(=S)-r, -N=C(RaR'), -NR R3, (Ogl,, -SRaPRorotecting groups or R5 and R6 to
each other may be joined to a forma s wrat ed or unsaturated 3-7 nenbered
cyclic ring, which may optionally include up to two heteroatons which may
be sane or different selected fromO, NRa or S; Ar is selected fromthe

group consisting of substituted or unsubstituted aryl, substituted or
unsubst id)gorieramg theliktgtmediato of itheugendral foymvda (1) teethelinteemedigte lof ¢her gangrahind
substituted.or _unsubst {tut feroaryl ring;. 1S selected, fromthe group
consi st I RGIUR (15 BRESE Yo RN - By "Bistine ancrety et EnBogi A SHERL (1o o

- C(O) NR the ph¥p Yorbisting &f GdidMalid@ mixelBhkidAde, Bid a&tiveedse&!iffkrnhedBletdTangr oup
consi sting of hydrogen, substituted or unsubstituted alkyl, hydr oxyl7, - ORa,
subst i t igeaerab formmudai bleb) i with ¢t aptydnallysubstiited iaryd tagchederoanyt abngndst (ArdER ')
heterocycl,ic ring ;..wherein Pis selected fromthe group consisting of O,
and S ‘Wﬂ@'ﬁéﬂsﬁcﬁflp@ﬂp%sents 0 - 3; wherein n represents 1 - 4, wherein g
represents 0,1 or 2;

Y-Ar
7 N o2
<R3>m—L/| AR
(ON)s PR
(15)

e) reducing the intermediate of the general formula (15) to the intermediate of the general

formula (16).
Y-Ar
3 7 N 2
(R%)m y| « |/"'"""‘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®.



with the proviso that R4 is not NH2 wherein Ra is selected fromthe group
consi sting of hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted al kenyl, substituted or unsubstitued al kynyl, substituted WO
2004/ 08990 200aMEMBR004/ 000355 110 or unsubstit ut ed cycPé&Fﬁ%ﬂ“‘,"“%ﬁ%titut ed
or unsubstituted cycloal kyl akyl, subd¥8 tuted or wunsubstituted cycl oal kenyl,
substituted or unsubstituted aryl, substitsed or unsubstituted arylalkyl,
substituted or unsubstituted hghero stituted or unsubstituted
heterocyclic ring, substitute b‘r?n ? gutfed heter ocycl yl al kyl
substituted or unsubstituted h oarylalgyl , nitro, -OH, cyano, fornyl,
acetyl, hal ogen, protecting groups, -C(O-Ra, - C(OORa, -C(ONRwWRa ,
-S(0O0g-Ra, -S(Og-NR3Ra , -NR aRa, CRa@g -SW and their anal ogs, their
tautomers, their regioisonmers, their stereoisoners, their enantioners,

their digsuel espiionsily tduiverting! W0 cBhpoutdieof MBAEEREAU AR YIFCHEPIRD! €
salts, their N oxides, their pharmaceutically acceptable solvates and their
phar mcé@ﬂpwpd@ﬁﬁﬂ%%ﬁq lonthe N-6hxidesni ng t hem or a phar maceutical acceptabl e
salts thereof conprising the steps of: a) reacting the conpound of the
general formula (17) with a conpound of the general fornula (18) in the
presence of @1baseA hféthdd fof Repraffaratisa ofifompOals BT gbiRral foddula(d)B) Wherein Z
is a hal ogen, wherein Wis a halogen, wherein FG I's chosen fromthe group
consisting of CHO COCH3, CN, COORa, under basic ndipf ons to obtain the
intermediate of the general fornmula (19). FG W~1 ,>R2 X (02N n PRL

AN
(R"‘)m———}c R?
ol
YA

P—R'
)

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(O)-R?, -C(O)O-R?, -
C(O)NR’R?, -S(0)¢-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;



(19) b) cyclizing the internediate of the general fornula (19) by using a
reagent chosen from the group consisting of (palladiumacetate in DMF or
glacial acetic acid, nickel catalyst in pyridine or DVE nd

tetraki st WO IMosphi nepal | adi um i@ DVF, to the tri cfcqﬁ@zoq“m@rs?redi ate
of the general formula (20). WO 2004/ 89940 PCT/ | B2004/ 000355 111 FG (R3)m
5-1 1 1 AR X (@®@2Nn PRL (20) <c¢) oxidizing the tricyclic internedi ate of
the general formula (20) if FGis CHO or COCH3, or hydrolysing if FGis CN
or COOR2whereint RibisiNR &R neslhartia RY andR® gap de samk arr differeftldid areGaepefdRa)iyn | 1
R2 X (O2N)n PRA 4) d) converting .the internmediate of the general

formul a {E1%#§edt Gior,dB% aretie PRGN OF HYSGRetRr SHOSRPIAT upsbstiQes afkay | s

- CONR7,  QipstitfiRAt drdhsaBstibiel v aliRAyIC 3nbMEd Gr AnbebshRRE Sk iry? M subfiftu@l QP
consi sting of acid halide, mxed anhydride, and active ester Interned ate of
the genarsabstitatedrutyci¢alkyl, wsubktituted ®pt insuhktituteduloyelpaliyaklylar substtutddetogr oar y|

?r111551 s (ﬁsm%zated %g}c 8zrllkte)rzliy,i (s:ubgg{{l?édt i)ro Hr?g-ubg{itu ed a&yﬁ?) Ql}bs%tultéa g\)r %nsuéstgtl%lc}b n PR

arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocyclic
ring, substituted or unsubstituted heterocyclylalkyl, substituted or unsubstituted
heteroarylalkyl , nitro, -OH, cyano, halogen, ~C(0)-R?, -C(O)O-R?, -C(O)NR’R?, -S(0),-
R?, -S(0)¢-NR*R?, -C(=NR")-R’, -C(=NR*-NR'R? -C(=S)-NRR?, -C(=S)-R?, -N=C(R’R?),
-NR°R?, -OR?, -SR®, protecting groups or R’ and R® to each other may be joined to a form a
saturated or unsaturated 3-7 membered cyclic ring, which may optionally include up 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 unsubstituted heterocyclic ring and substituted or

unsubstituted heteroaryl ring;
X is selected from the group consisting of O, S(O) and NR?*

Y is selected from the group consisting of —C(O)NR’, ~NR’S(0),, —S(O);NR’ or -
NR'C(0O);

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 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



e) reducing the internediate of the general fornmula (15) to the internedi ate
of the general formula (16). WO 2004/089940 PCT/1B2004/000355 112 Y-Ar
(R3),- 92 11 RR X (H2N) PRt (16) f) converting the internedi ate of the
general fWORINUI48) to the desired coppound of the gendrG/BREHMNNES (1)
wherein Y is -CONR, R4 is NRSR6 ; Vit (RMR2 74 X (R4) n PRt (1) Q)

d opti ' h I 1) th
cor rooponal R ERRY LS SuBRTRAY T a6 BRI sfbsihled BD, (0
\(/)\,L conpounsualsstinfted) epeloalkeryd) sabistitutel]) or YhsubstitGted)anyl] Ribstitited’pmurbubstituted)

erein:

Sl et o By ARIR e ORPUESt R BT REoGH o PSUBHE O PR DS IFIRTBCIY
Subst i1 STOHRHECLE VAR e A SRR bl | hulesg ™YL
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)¢-NRR?, -NR°R?, -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 comprising the steps of:

a) reacting the compound of the general formula (17) with a compound of the general

formula (18) in the presence of a base

FG
w
R @-Rz
;;[z HX \
(O2N)y PR
17) (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).

FG
w
EnEI (7
/Y,

(ON), PR!
a19)

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).



|
WO 2004/ 089940 PCT/ 1B2004/ 000355 113 cycl oal kyl, substituted or
unsubstituted cycl oal kyl akyl, substituted or unsubstituted cycl oal kenyl,
substituted or unsubstituted aryl, substituted or unsubstituted aryl al kyl,
subst i t utsashoos/089subst i t ut ed heteroaryl, substituted orPGHERBUWIPHPed
het erocyclic group, substituted or Hdsubstituted heterocyclylal kyl,
substituted or unsubstituted heteroaryl al k , hitro, -OH, cyano, fornyl,
acetyl, hal ogen, protecting groq,os (O O0Ra, - C(ONRaRa ,
-S(0 g-Ra, -S(0O g-NRaRa , - NRWE)m g —RSr when two R3 substitutents
ortho to each other, may be joi @ a saturated or unsaturated 3-7
menbered cyclic ring, which ma{;) btl onal I'y i nclude up to two heteroatons
whi ch may be sane or different selected20yomO, NRa or S; wherein R4 is
selected fromthe group consisting of -NRSR6 ; wherein R5 and R6 may be
same or differ ent and are independently sel ected fromthe groups consisting
of hydr

unsubst i &xg{ﬂz % B@tl tﬁ%@ﬂi}gﬁw@? tUt e&g@ﬁﬁ%@ydffﬁ]ﬁ&?@&ﬁ&qqlﬂ%ed or

unsubst i §rfyaeb1fN, &gwacmy@@oﬁaumﬁeﬁftermeafa&%me?a%ramﬁhaa (! akyl,

substituted or” unsubstituted cycl oal kenyl, substituted or unsubstitut ed
aryl, substituted or unsubstituted arylal kyl, substituted or unsubstituted
het eroaryl, substituted or unsubsti tuted ﬁrocycl ic ring, substituted or
unsubstituted heterocyclyl al kyI bstl tut unsubsti t ut ed

het eroaryl al kyl , nitro, - 2C(O) Ra, -C(O O Ra,
C(ONReRa , -S(O) a-Ra, -S(O)q NRaRa C( =NRa) - NRaRa,
-C(=S)-NReRa , - C(=S5)-R, -N=O&@RRe). -N ORa, -SW protecting groups
or R5 and R6 to each other may be jOI\I;l\ﬁg to a forma saturated or
unsaturated 3-7 nenbered cyclic ring, 2h may optionally include up to
two heteroatons which may be sanme or different selected fromO, NRa or S
Ar is selected fromthe group consisting of substituted or unsubstituted
aryl, SLﬂ)&iohﬁdﬁlﬂgitt@ﬁnteﬁﬂédlbl‘étdf&?;j@ieﬁl Yorflukd/(14) GLhs tintbmiiate of YRS penetdl t ut ed
het erocycl ic ring and substitut or unsubstituted heteroaryl ring; X is
sel ect edfomwlm(ﬂib@v@?r@@dea mSONR n yyaraating spactivaied kmdoxylivaciy chesesdrast ed

from the grglool{x% &%Qfgh 'op 9018fhallg:é O)nl}j)BeZi anhy&i?’é ?}18 actlvc'é Ogtgxl\lllgtermedlate of the

general formula (14) with the optionally substituted aryl or heteroaryl amines (ArNHR’)

under basic conditions;

Y-Ar
4 ~ 2
(R3)m—y l | —R
(ON), PR’
(15)

e) reducing the intermediate of the general formula (15) to the intermediate of the general

formula (16).



NR7C(O); R7 is selected fromthe group consisting of hydrogen, substituted
or unsubstituted al kyl, hydroxyl, -ORB, substituted or unsubstituted aryl,

and subst unsubstituted heterocyclic ring ; in P hosen
fromthe %’b&hgﬁ@gg‘@i ssting of O and §;, wherein mrepr \g@mg@‘qoh‘%sgv\her ein
n represents 1 - 4; wherein q represents 0,1 or 2; with the proviso that R4
is not NH2 wherein RB is selected fromthev-gfoup consi sting of hydrogen,

substituted or unsubstituted aIkyI ute or unsubstituted al kenyl,
substituted or unsubstitued al & or unsubstituted
Xﬁteé cle oaIkyIakyI substituted or

cycl oal kyl, substituted or unsugfﬁ
unsubstituted cycl oal kenyl, sub uted or nsubstltuted aryl, substituted
or unsubstituted arylalkyl, substituted %5 unsubsti t ut ed heteroaryl,
substituted or unsubstituted heterocyclig ring, substituted or
unsubstituted heterocyclylal kyl , substituted or unsubstituted
heteroaryl al kyl , nitro, -OH cyano, fornyl, acetyl, halogen, protecting

grou pRE f-)@oﬁi)eiﬁiz the iG{eBn€Hints, of 16¢ @ehdrERBriulaq(16) ¢p 8B, desiiéOrompowdBsithe

S and | Qg@s, sf tautonmers, their
r egi oi soﬁ‘Fé‘Fré"l ﬁ’t"‘f’?@lar WQP@H? die &9?\% g éﬁ%ﬁt honers, their diastereoners,
their pol ynorphs, their pharmaceutically aggeptable sal ts, their N oxides,
their pharnaceutical ly acceptabl £ S at e nd thel r pharnmaceuti cal
conposi tions containing them &) acceptabl e salts thereof
conprising the steps of: a) react “a ?,(o o,und of Formula (21) with a
conpound of Forrmula (22) in t he { Bnesence R a base NO2 Z 1R )m~ Z HX ~'R
H3000 PR (21) (22) 115 wherein Zis a haI ogen, to obtain the internedi ate
of Formula (23)

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)

M

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



31 N2 2 (R)ml R X H3COC PRA (23) b) reducing the internediate of
Formula (23) to formthe internediate of Fornula (24) (RamNH2 2 | t' |
X R H3CQC PRA%é%f) c) cyclizing the internediate of Fornula (24) to forma
tricyclicVPRWREH ate of Fornul a (25% (RA)yma | = R2 PBXT/IB2WE00G3F8 (25)
and d) converting the acetyl group of Hihe tri cyclic |nterrred| ate of Fornul a

(25) to cz@loalﬁ et é\IBsﬂﬁxtéH%tp UnSuiiihaéd) éy@ﬁ)amylﬁﬂeghﬁétﬁutga EPrlmék tt6d (R3)m

(26); e) fornylating e internedi ate o orrrua
(26) to ccrblpdkmxlhéulrsmltuécdrsm unsubgtitutedr aryil, a supstitptedicor uRyuhstituted= aRdalky,

H3COCHN sib¥tituted 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(0O)O-R?, -
C(O)NR’R?, -S(0)¢-R?, -S(0)g-NRR?, -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 cyclic
ring, which may optionally include up to two heteroatoms which may be same or different
selected from O, NR? or S;

wherein R* is selected from the group consisting of -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 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, halogen, —-C(0)-R? -C(O)O-R? -
C(O)NRR?, -S(0)q-R?, -S(0)-NR’R?, -C(=NR?*)-R?, -C(=NR*)-NR’R?, -C(=S)-NR'R", -
C(=S)-R®, -N=C(R°R?), -NR°R?, -OR?, -SR’, protecting groups or R’ and R®to each other
may be joined to a form a saturated or unsaturated 3-7 membered cyclic ring, which may
optionally include up 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;

X is selected from the group consisting of O, S(0), or NR%;



(27); f) oxidizing the internediate of Fornula (27) to formthe
internmediate of Fornula (28) OOH (R3)mIl | R2 X H3COCHN PRA (28); 116 gq)
activating the carhoxylic acid group of the internediate of formula (28) and
reacting the activated carhoxylic acjid with an optionally substituted aryl
or heteroaryl amne (ArNHR7) to for m14 compound of fornula (1), wherein R4
i's - NHC(Y)ieHRlected €pin ahéldryus wovsiktingh of tHG{OINRE( ONQ"‘@(@LPLL(C(%’NN ggroup of
the formula -NRSR6; and i) optionally converting the conpound forned in
step (g)NBICE)) into a corresponding salt and/or N oxide. 83. The use in

t he man t f i . an Y f n

accor di g Foistted xR A QontinioChidhen SulMRUBH cblurRuRiREY By

di seaseshydebixyhr d@Rg sabutitwteddot i wisabstingedicarel; i Zmdl dupstituteds DPCumudstituieh an
undesirabl e inflamuatory i mune response and all diseases and conditions
i nduced Nh5tereRYciEB8; ated with an excessive secretion of TNF-a and PDE- 4.
84. The use in the manufacture of a nedi canment of an effective anmount of a
conpoundvheseia &ris chesen droam thegraup gonsisatingofi0 ard $8 or 79 for treating
ianam*rqE [V ndi tions,and inmmune disorders. 85. The use according to
claim 84,193\5%‘(}3?‘&6%%5&8 (i)ﬁ Pammat ory conditions and i nmune disorders are
chosen fwigsieih heegresomes comgi sting of asthma, bronchial asthma, chronic
obstructive pul nonary disease, allergic rhinitis, eosinophilic granul om,
nephr i t i whereipqaepresent0.diofRsitis, cystic fibrosis, chronic bronchitis,

mul tiple '

cl.er osi. hns Lsease, psoraisis, uticaria, adult vernal
coj unct i Vi {hg,p?&éidptlh% o{r}'ynoctjﬁugzr ess syndronme, rhematoid spondylitis,

ost eoar tWilidréin R* i§ @eleyted fidi ithé Eroup\Rhéibting f hyRIr@hch, SEBkkitAEd bY ihdubstituted
inflammat ory bowel conditions, ulcerative coalitis, eczema, atopic
der mat i talkylaswbstitated mr ansubstitutadaalkenyl, 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(O)-R?, -
C(0)O-R?, -C(O)NR’R?, -S(0)4-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 a compound of Formula (21) with a compound of Formula (22) in the

NOZ N 2
(R3>m—-9j HX@—R
z

.
H;COC PR
21 (22)

presence of a base



86. The use according to claim84, wherein said inflanmmatory condition and
imune disorder is an allergic inflanmatory condition. 117 87. The use
according to claim86, wherein said inflammtory conditions and i nmune

di sorders are selected fromthe group consisting of inflamuatory conditions
or immune disorders of the lungs, joints, eyes, bowels, skin and heart. 88.
The use according to claim87, whereinisaid inflamatory condition is chosen
from the group consisting of bronchial asthma, nephritis, and allergic
rhinitis. 89. The use in the manufacture of a medi canent adapted to be

del i ver edwhereanZ or gisabogen, @ obtairs theéntamediatect Formulr®3)nt of a conpound

according to any one of clains 1 to 78 79 for abating inflamuation in an
affected organ or tissue. 90. g, HFeyin: e pranuf acture of a medi canent of
an effective anobunt of a conpound I to any one of clains 1 to 78 or
79 for treating diseases of the, tral "nepyous system 91. The use

according to claim90, wherein &ai d dls&g 5 €s of the central nervous system
are chosen fromthe group consisting of depression, ammesia, denentia,

Al zhei mer gy uéﬁlg%ﬁe inkAholiak off@b}rﬁ{f]\§£23§re'ftﬁft%¥13?ﬁladi %?1?@5@\6{[‘%8&11@15 gﬁ')sease 92.

The use |n { nuf act ure of ective anou
conpound according to any one RJS or 79 for treating insulin
resi stant di abetes.

H3COC PR1
(24)

2

¢) cyclizing the intermediate of Formula (24) to form a tricyclic intermediate of Formula

25)
(Ra)m _.__~/ I | >_ R2
7 X 7

H3COC PR1
23) ; and
d) converting the acetyl group of the tricyclic intermediate of Formula (25) to an

acetamido group to obtain the intermediate of Formula (26)

o IS

H3COCHN
(26);

e) formylating the intermediate of Formula (26) to obtain the intermediate of Formula

27)
R3)m /:C-é

H3COCHN
27);

f) oxidizing the intermediate of Formula (27) to form the intermediate of Formula (28)

HaCOCHN
(28);
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g) activating the carboxylic acid group of the intermediate of formula (28) and reacting
the activated carboxylic acid with an optionally substituted aryl or heteroaryl amine
(APNHR") to form a compound of formula (I), wherein R* is -NHC(O)CHs;

h) optionally converting the -NHC(O)CHj group to a group of the formula -NR’RS; and
i) optionally converting the compound formed in step (g) or (h) into a corresponding salt

and/or N-oxide.

83. The use in the manufacture of a medicament of an effective amount of a compound
according to any one of claims 1 to 78 or 79 for treating inflammatory diseases, disorders
and conditions characterized by or associated with an undesirable inflammatory immune
response and all diseases and conditions induced by or associated with an excessive

secretion of TNF-a and PDE-4.

84. The use in the manufacture of a medicament of an effective amount of a compound
according to any one of claims 1 to 78 or 79 for treating inflammatory conditions and

immune disorders.

85. The use according to claim 84, wherein said inflammatory conditions and immune
disorders are chosen from the group consisting of asthma, bronchial asthma, chronic
obstructive pulmonary disease, allergic rhinitis, eosinophilic granuloma, nephritis,
rheumatoid arthritis, cystic fibrosis, chronic bronchitis, multiple sclerosis, Crohns
disease, psoraisis, uticaria, adult vernal cojunctivitis, respiratory distress syndrome,
rhematoid spondylitis, osteoarthritis, gouty arthritis, uveitis, allergic conjunctivitis,
inflammatory bowel conditions, ulcerative coalitis, eczema, atopic dermatitis and chronic

inflammation.

86. The use according to claim 84, wherein said inflammatory condition and immune

disorder is an allergic inflammatory condition.
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87. The use according to claim 86, wherein said inflammatory conditions and immune
disorders are selected from the group consisting of inflammatory conditions or immune

disorders of the lungs, joints, eyes, bowels, skin and heart.

88. The use according to claim 87, wherein said inflammatory condition is chosen from

the group consisting of bronchial asthma, nephritis, and allergic rhinitis.

89. The use in the manufacture of a medicament adapted to be delivered to an organ or a
tissue an effective amount of a compound according to any one of claims 1 to 78 or 79

for abating inflammation in an affected organ or tissue.

90. The use in the manufacture of a medicament of an effective amount of a compound
according to any one of claims 1 to 78 or 79 for treating diseases of the central nervous

system.

91. The use 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. The use in the manufacture of a medicament of an effective amount of a compound

according to any one of claims 1 to 78 or 79 for treating insulin resistant diabetes.



