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SmithKline Beecham’s “Ariflo” of the formula A, Byk Gulden's Roflumilast
of the formula D and Bayer's Bay-19-8004 of 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 of the formula F, Parke Davis’s PD-
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'EF“%FY%&‘?E{‘FHX;F“&“&B?P &R dinguksiituged g%“ﬁ’&%‘?’ dgigu” i‘%%“ftgte‘é or
Un¥ebsaaea }Qfeﬁfzﬁ'yla':lk)fll uorine atomor a Cl-C6 al kyl group;
R7|sah H%Rn atom. a hal ogen atomor a Cl-C6 al kyl

gr oupy 15@6 gvhereaR' 15 aefsdeEanONs ahydr ogen atom a

hal og,qga@%bmonaogzm al kyl group; (M A-B- is -0-CH
2- R2 and R3 are independently a

Cl- b@'&?ﬂ(&ﬂeg@rffﬁi‘bmq’%& is a Cl-C6 al kyl group being

unsubgsty tywitbed W lareSeRE tihdeBd fidntiy thcios »Lb%twt OERS, with the
sel ected fromthe group consisti n %/F roxy group

mpsothetat &8stk %Y, Y ¥ @pd Weage N NaR h@@r §g‘é raRorhas éeﬁned
dbbtorine atomor a Cl- al kyl group; R7 is a hydrogen
atom or a hal ogen atom and R6 and R8 are

i ndegashdiofied lned-tny i e Eng epessntyanptiond doulobandi a
C1-C6 al kyl group.
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The conpounds of formula (I) containing one or nore

asymmetric carbon atons can exist as two or nore
wWGE@seei3sdmers. | ncluded within the scope of tPer/1B2005/003798

present invention are all stereoisoners and geonetric

| somBg § i @)ﬂ%rwgﬁb Rhs E&Tn@%l‘hl%vé') i ncl udi ng

compounds exhibiting nore than one type of isomerism
and r@ﬂ%t%ﬂc%mm%neﬂoﬁemme@tlrﬂelr@@f Al so included are

acid @Edt gﬂﬁ“saﬁf{%dﬁ' _rsglzl{th t&g_lq YRbgrion is

optlca ctive, for ’ex actate or L-1ysine,
or r aR:em*m)tdeogemLsubsmtuhorsm@mbsmmtedragk}@yh|hméroxmé)R“ (wherein R

wpﬁ&dggme QUi Eﬁe PN AR I e y&&&iaﬁ AbSRILLHNhsubstituted

ect roup consis
¢ycloalkglalkpl hytd)smﬁteld C htr amelrbsmytegi rralryd)Vsmb’stltuted or unsubstituted

%‘réz_l%fkgl t(sgtgshl?uﬁd:] dlrmg{lrgs?’aﬁgcf h terﬁﬁyalrﬂ? Qt?bstltufe%rcproﬁ(n%%sgﬁxted
heterbdycBalRyl edubstitwedydri nnsdbstioftdd Zrea}qay)m dng er Gsubstited aon
1de: .(+)-8-(3 4-Di hydro-2/-/-chromen-4-ylam no) -
‘E?S&QSE&'IH%?(:W’E?&VQ?‘H@I) }/L/ ,2,3-trimethylini éazo[ 1, )2 al pyr i
¢t nae- Ena(b@; taovomet, desgioisomer, stereoisomer, enantlomer diastereomer,
tri mat

AP B BT Bl o B T pble
dollateethéesrar boxam de;
(-)-8-[(7-Fl 4-di h hr omep- 4- yl ) am no] -
L/, L/ ,“%%*- p aelshfu P%/Pa%‘g[ai“’%‘g‘a% p¥r Porda - %FTBE?XQ‘C
sﬁfbﬁﬁuents in the substituted alkyl substltuted alkenyl substltuted alkynyl

(7-Fluoro-3, 4-di hydro-2/-/-chr 4-yl)am noJ -
%l})sttt%e ya)zcég@y@/ﬂ hyqus)stltuted cycloalkylalkyl substltuted cyclocalkenyl,

slu'{)stgutgd tc{;rhﬂﬁﬁc&ﬂldllglld%&h&ue% @?ﬂbﬂ(}ll QU BfecC ﬁf}h)o%ﬁm:ﬁ%d
dr o-

(+)-8-[(7-Fluoro hromen- 4-yl) a m noj -
hetérpapylh yie o eybstiysed hs:ﬁerczﬂrﬁa*ylp n%{bPFW‘F‘#n braezremlyzallsnlpw&

éilxbﬁﬁut@d Qﬁilp 9}@%81 ?ubsl(ltuted alkylcarbonyl may be the same or different and
| uor o- S*-di hydr 0*H- chr omen”*- yOGam nol -

eLr¢ sw%edsﬁrctr@blf%m@qnhwqrwd halepgans cagbqyyt icangenitrg, @@r(GO), thio

ms ttuted 0 nsubstltuted a substltu ed or unsubstltuted akox
? r uoro-3,4 o‘(yh dr o- 2 - chronen- 4- rﬁ'

wb?txtuted or unsubstltuted alkenyl, substltuted or unsubstltuted alkynyl, substltuted
clgi( gxhéué%ﬁtﬁfe& eLLRATRLEW il 982 QhdubsidkBY by tie- Gub@tRed or
(mybssmﬂekd&y?bajkf/l gahsttuBdderdinhyhgtimtcdéycloalptely 4 sybs}itutddna
Jn'sﬁ{sg&ge'd%glgﬁﬁ%ngﬁ Qé{l&%;ft(te\c{ or ansubsTEY Q%Al&a@eﬂ%ﬂ(@ﬁ s@bsfluted
pyridine car boXam de;

¢r- nbtitGed| andng- §4b4mdteuyd1r om@ibstithted niegterdaryl, ) substitagd or
uLn/s%bLséltu%dd hc:tc:-:rocyci‘{ctze ri l, Isni)s%?u%go[ lietbrzoc%l\ﬂXlHld Irlgg% sGubstq t% X&
ns)bsBufedShdtéroary ik, dsubisthyted @r 2hisebsritnen gdenidinea MQUYOR™, -
Lokt Z@ibe BRG] T E5RkAR?" THRUONLRE SRR, -
NIR)SD:RU S-RIGRYRD, mﬂ’fd(sww 2NRERY ORRIC(OL) AURTHR -
i oM ARk bl kT SRR e 28]
OC(O)R*, -OC(O)NR'R’, -R*NR’C(O)R*, -R*OR’, -R*C(O)OR’, -R"C(O)NRYRZ, -
R*C(O)R’, -R*OC(O)R’, -SR*, -SOR*, -SO,R*, or -ONO,, wherein R*, R* and R” in
each of the above groups can be hydrogen, substituted or unsubstituted alkyl,

substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or



(+)-8-[(5-Fluoro- 3, 4-di hydr o- 2H chr onen- 4-yl ) am no] -

L/ -(2-hydroxyethyl)-L/,2,3-trinmethylimdazo[ 1, 2-a] pyri
wa@l2owe/6+36ar boxam de; (-J-d- -Fluoro-S -di hydr o- PCT/IB2005/003798

W chr omen”-yQGam nol -

L'n{suﬁ%tu?edt AkyrRTRLBY il & arfbstinadI YL, isGhstiRBedCorC@isitifited

a(ndplksl, [ fubstitpigdr o 3ngubglititedr exciaalkyhr evhstituiedy oy ayrsphsituted

(1:5/ folfks m@/r ﬁ{umﬂl& nsubstltuted c cloalkenyl substltuted or unsubstituted
f é azo )j di ne- 6- car boxam de;

((ycfoa[kemdalkylu @\rhsﬂtsted onrhw\dbwwe@ihammnsubymtw | unsu_bstltuted

t
AT BREETE. bTar s PAELD SarimiaLY Ay
subytizyted t et rensebshituitddni l@@z@Malzyla] pxyrsudsstn@eds car bewbstituted
L/ - (2- Hydr oxyet hyl
%ﬁg (g&gh‘%”a%"ret hy(/l gly[(7 Yot hyl )3 4- di hydr o- 2H chr omen- 4
-yl ) diwrthe] prefedi@d Gf 1a 2erapqmd i acdordiag Gioc Borbweairivderein Ar is

S RS A, o R b T

}dﬂdbeﬁ)xmrlhothh de; or(e- dr Abrepr‘tloSalTﬁﬂ)Btanmmyiay be same or

%{gf%gt}s aé\p#ée gldc&p‘gﬁ%e&y gpﬁiragen g%cg'oxyl ha¥ogen cyano rrrllltgoa%z? Loxyl
t(‘iﬂ)lODka},A/ substtutba tor anRibktithted alky b substituydd-a3, u‘ﬂlsﬂish)dtiﬂ QH(Z)W

ronen- 4- vyl im lp 6- car
SUhtied oror %-ﬁéﬁs g@ut‘ﬁ@ Lyb%@ep%aﬂr%te@amr t‘H‘é\’l?éB?“ted
dﬂtﬁéa@mcrngg ShIRKiRMIS Qire nmsbktitiR® GIYRALIEFI0RY, fs@bsititedl or
are Rformw th resgect to a chiral center where

(1)

ynsebstiedAMIng g oF AesubHtyrtensRhsHtutd Rty laming e

Ni t r E@RRerPrétBirediD A EAMERHE hécdtding BEeaRiIAPRersil Args of a
conmpound of formula (1) include the acid addition
salts (including salts) ther SSui table acid
addition salts
non-toxi c salts|
adi pat e, aspartate,benzoat e; at e¢t

bi car bonat e/ car bornjat e, bi sul phat e/ sul phate, borate,
cansyl ate, citra cycl anate, edisyl ate, esyl ate,

for n%ﬁherf;}f'm&t iSa canE&ﬁlBta@&ﬁde kESRRIEE wikr &l & A} Gre
hexaf | uor ophosphat e benzat e

myMN@@ﬁT@ﬂdﬁéW@ﬁP@K?de hydr obr omi de/ br oni de,

hydr Q‘uﬁﬁérdﬁéfkﬁéy @%'cofnﬁﬁinla'a%ﬁalﬁ% i1 tn%?)f[ whELiAt€and V are

mal eate, nalonate, mesyla at e,
bedtpNtahg Uaand W aterbahsyl at e, nicotinate, nitrate,

phos pRar A 0B d oo AT e i T end W

qg Cagd Utiahat e, sacchar ate, stear at e, succinate,
;?Eg?ﬁﬁper p%t‘%l{ré%t i§ E 6: Jrngf?gmr(s Fl lglﬂo?n%nﬁ%fl?hgﬁ?? %ng and w
dr¢erndd ok N&f. Phar rraceutl cal Salts: Properties,
Sel e(‘FIuirthr}’preferred is a compound according to Formula I wherein T, U, and W
are C and V is NR®,

Further preferred is a compound according to Formula I wherein T and U are

C, Vis NR? and W is C(=0).




and Use" by Stahl and Wernuth (W1 ey-VCH, Wi nheim

CGermany, 2002). A pharnaceutically acceptable salt of
woaowoepssnd of fornula (1) may be readily preparaB2005003798

m xi ng toget her solutions of the conpound of fornula

(I) dhueth¢rhprefterstirie ta @acmpound d@asdmgas Eqnpmdnoﬂicat &y dhehe

Sfa‘ief"reﬁtf%fi& '?%I ‘%éiygtlg’dff"reeg%ns\/‘z 35] e\?f‘apor a{S # te?eﬂeb}/s

?okogetholidyﬁeﬁegryeEa@dgvmnmaon in the salt may vary
rom.co et ionized to.al nost non-i on
Phar &g gq’%/eﬁ; IS & SPPRBING 591 ?g\goﬁo Form &%ﬁ‘p%ums"fofhe

Afbemeﬂtvcﬁ.ea |p@dfe1’rddl0émlﬂﬂuﬁ)@ﬁshwhﬁsm vatedorawdissiaRY atteek R® is
forns., The term "sol vat e" ‘:@Rused herein to describe a

'P?’B‘lhéchOéerPrE@f‘?ﬁfyeI 2R POHFEEPRRa conpound of the

| NV erdyrae Pfé@er&aexsq cBMp&uinahats@maUiol Eadnlufa ac&emyabf ¢he
sol vent nol ecul es, for exanple, ethanol. The t

atprpaentiored ipeetrred) cphodimgnisiviess & YolVventV issNRat ere R is -
86@&@9%&%&%&&%9%19 Wiste selfefan)%r A WGFO ol IRE €

th the 1 nvention incl ude dr at es andsol vat es
wher diuther gre&stegeinta @Pmewlét%?wrﬂwgt fooRorra fheor any of the
%fis%tl\]}(égoﬂl&l?lri] g%'elﬁ%@ Setrﬁt;oHﬁ&qts Whete TDBOV, 46 WAGEUR Svhefel R? is —

hin the scope of the invéntion are
COMBL-eMers rE@f@ﬁ@bb{sTéthﬁfm@é‘]R drug- host i ncl usion

Comlﬁmaa@g@& R cbfip AR LEARIind B Foifuidt RheRBrsined

sol vates rug ang ost are present in

st oi dhitberepreferrediis mopmBousH clatwding 110 FormufvdiereAKsie S(O)m

WH&LIHqugoare conpl exes of the drug containing two or
re organi c and/ or inorganic conmponents which ma be

[ n stRirthéx mefetred is aoompamd stwrding orfsrmule [ aoeit &.

resulti coppl exes nm Is

o P PERRT IR dRbalR tRG o AR bert O if f*@‘*

whae RP Banethyl 64 (8) 1269-1288 by Hal eblian (August

1975) of f.ormul.a (I ne

or nort éJ;E W%t?%ﬁ)’is 80?‘8?‘1%‘ ac Ae‘%%&p%)f’gﬁél W)ﬁgre)?'ﬁ‘c udi ng

Whefealbﬁ&yblbprropﬂfnemye al so included within the scope of

t he ent ntlon i nventionJgn

o DR peomanod fedhTae PRsrBiR MhEG A B

waérpua[mn@ﬂ forrrula (1) wherein one or nore atorrs are

repl ac tons, havi n . ato .
an atk aresy 'Snﬁsgo“?ﬂﬁﬂ?fgrac‘&ﬂ 'f‘%rtgn](: g‘m Yihere U s

gjbgm@daaﬁ,gummmkynunber usual | y found in nature
Exanpl es of |sotopes sui tabl e _for incl ui gl t&e{
conpoFuwasr RS§ ev%lsuameﬁ?l}nsﬁcqq&%%@e%r@% pdereds {is

hydr oggier ;ﬁé‘t‘éhediﬁ a%blnamd%bormg PFHmeM S Whae RIS CHIBC
and 14C, chlorine, such as 36Cl, fluorine, such as
18F, Hudpietenedi 2gempoundpcrding o ormula il siheigavis Osuch
as 131“\511"{\ réfehed Q’é%gﬁgounﬁ%%brcﬁﬁ fb@@rm&ﬁ@v@l@l@ pliS

phosphorus such as 3 such as 35S.

Cer t dfunthprspsefspred islal opmpeung) aé@préle&ﬁbﬁmogladfwlfe&‘ﬁm % (QINH-
for exanple, those incorporating a radioactive

i sotope, are useful in drug and/or substrate tissue

di st rA¢satdingtoonepietesred Tmbodimentohe eompound basdpeformula
tritium i.e. 3H, and carbon-1 4, i.e. 14C, are
particularly useful for this purpose in view of their
ease of incorporation and ready neans of detection.
Substitution with heavier isotopes such as deuterium
i.e. 2H, may afford certain therapeutic
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advant ages resulting fromgreater netabolic stability,
for exanple, increased in vivo half-life or reduced
walomagetdssequi rement s, and hence nay be pref er red/iB2005/003798
some circunstances. Substitution with positron
emtting isotopes, such as 11C, 18F, 150 and 13N, can
be useful in Positron Em ssion Tﬂgegrqphy ( PET)
studi es for exam ni ng substrate regepNorAnoccupancy.
| sot opi cal | y-1abel ed conpounds of flornula (1) can
general ly be prepared py- ohrak, t echni ques known
to those skilled R ocegdes anal ogous
to those descri bed € 3 g exanpl es and
preparations using an appf opricat e 1ot opi cal | y-1 abel ed
reagents in place of the non-|abel ggreagent
previ ously enployed. Al of the conpounds of the
whereil a (1) can be prepared by the procedures
descryj IR} &Q@ngg%%ﬁgégtlz?wgpmp WReOReH a?@éfﬂi’é’d%oxfay

t he speciftic net he exanpl es secti on

withithe heovise dpaiatdedsbens of &loand dhis Noer NB/; r out i ne

oAl b ol O finck ?eg;l;@s@& doblEbRdE B LA MnELRe B3R
encompasses ese processes

pr epaactlng:cumcc ofﬂ&odkﬁdsd Bf mhyp bersdnze era)!fferf:m aad dictas dnﬁmed

quel i nternmedi ates used therein. CGenera
%&Hi esi s The conmpounds of the present invention may
be prAepRl, edandyp e a&adeﬁectdfabofre processes wel | known for

arat.i on of unds of this type, for exanple
°é§ pgg&/?/ﬁeqtﬁathagc? ?bf nRgher 't hod A. Unl ess ot herw se
| ndi cateding®l a nfd2e le&;reRémbcRﬁmexRﬁn arld7p ar®®, RAisanbktiBitédror

b shstinteg b Sp PR e of R Guf B S BRPe  pandse or

dxamph&mmér what RY i@a/ﬁibktﬁhtb@OMnsﬂbtlﬁlidﬂ&d(ybynd preferably an

SPONEGoPaL, P TB R 0 4 5SS B ot Bt S,

SHtissdIgSsubsButed pyilyC br Qj’tﬁnall}C@lbﬁQﬁtéd pphdwn\emadom which the
references. Method A This il Iustrat%s t he ration

W E R RHAb FUbSHRRRIP A2y Be. sams F i reppng ¢ ddgpendently
H}r)ﬂﬁfg@%%}lﬂf P Ha%g@ﬁ odyaRd, Sfltrd)Ycatb ﬁ&ﬂﬂt’or&[ll@}le@ﬁﬁsﬂﬂted or

r ou is | eavi ng he term
B&W eyt %léftftWQd gF ewb ltlach plkew, sehsfued o ysphetiwted

@(&59&8&91 NGuBYRHAI CaPabh&b@fubei Ak rch%md E%sﬁﬁfekio%“}
neahs to yield a carboxy group sucﬁ f'or exanpl e

@iul@gtuggdkg}](ylgafrmp;loxnaqsqbst@gte@;@r aqnpﬂhstltg;eé lpfmlm Of qno or d1
&Est@ecﬁ&ﬂ%&utﬁ{n@ alkgan%llﬂ? S/@ocoﬁ‘hr@t? e é”\lg@ﬂkm&rt OAfRs and
an aryl Cl-Co a Kyl ,group are pre erred. The term
"hydr oxy- prot ecting groups”, as used herein, signifies
a protecting group gapable of be;/g cl eaved by vari ous
nmeans to yield a Xy group, [Such
hydr ogenol ysi s, hydrollysis, eledtro
phot ol ysi s, and dr oxy+
descri bed in ®Protecfive & oups in
edited by T. W G e et g. (Jo
1999). Such as for exanple, ClL-C4
According to another preferred embodiment, the compound has the formula

I NohcQroups are
gani c Synthesis
Iey & Sons,
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al koxycar bonyl, Cl1-C4 al kyl carbonyl, U -Cl-C4
al kylsilyl or In-C 1-C4 al kylarylsilyl groups, and
WOCHo6b4335 koxy- Cl-C4 al kyl groups. Suitable PCT/IB2005/003798
hydr oxy- protecti ng groups include acetyl and
terf-butyldinethylsilyl. The term"l egving group”, as
used herein, signifies a group capaplg-of, bei ng
substituted by nucl eophilic groups,| such as a hydroxy
group, am nes or carboa .qoles of such

| eavi ng groups in budeuhélq, ;kylsulfonyl
group and a pheny gﬁlfényl 0 h%s@ a brom ne,
a chlorine atom a net gfFoup, a

trifluoronethyl sul fonyl group and a
4- et hyl phenyl sul fonyl group are pﬁ@?erred Step Al In
whérsinst ep, the conpound of fornmula (I1V) is prepared by

nucl egphi | i c substitution of t ound of  f I
(111 )eltgw{i')clﬁ i ¢ ishar € aé‘ldq\? "a‘{}’étF‘i? g\'g)ée%?seﬂfdii’“g'é bonds, or
G erig Ned (Wirerd REis AR HITEd alSovele YCik Cbﬁdll BOtH/IURA s Aelabsent;
with the conpound of .fornmul a %B which is
conmeReh egepyenss Af Radl @ng R’ may bssams eidiffergnigpdiapreas defined
mRLbogdg as described in W99/55706 and W002/ 020523.
The reaction is normally and preferably effected in
t he phrieBcind® s asglsfigedaboveThere is no particul ar
I t he solvent to be
&%ﬁ?&hﬁ bﬂgﬁgg?kggﬂ?ﬁ%%tﬁ?&ﬁas no adverse effect on
t he rAssetdingntor mRe priyent ambodireinked addp (A, jand Rinis
| t a |
bR B PTG o), 1723 oL TP PR EODR SHARR 18 o
wstntathsl dcrroflmsnbwtt(tqd—néjkyl @nfyprefseablyl ye dJnS@hSﬁ@lteldy C1-€% nadeyl.

?%%ﬁq)l)p X%n? \9“3{& r?ﬁil% sggsg#talat@ds Bﬁnymﬁéﬂgﬁ% gﬁ/ﬂ)s{igﬁéﬁaﬂprﬂﬁ or
bpﬁonwlimbstﬁutp@' pyrislyl-Oi-axideein (WiidR) the pet grirh@rs opsanghsudstituents
%ﬁg & Qe{ntl rcl)r & Qf?{grp%ﬂ(lf gr ontge & d%h't‘i}h %}Q!? ﬁg eﬁy(ag&z Ll%gclﬁo C)$a’no
ﬂitrpr @mﬁmqll tlﬁidmmdﬂyl asui)stnmteh aomo hnsuhﬂﬂiutsd,lla‘llqok,l shd)stnstg:d hor

'é'?ﬂ"' é‘gl?e{éh(%}és gxtgutgﬁi oéhlbqsébsg%edpr eP et ganﬁ’Aé‘gqsgtﬁ’teedi &

muﬁstmaf eankgldarba’rk)e, r adstitbed MRy lbﬂulisatutddedalbjdtarbwﬁylbxy,
There is |ikew ticu

SlstlitedsronTuR TR AR oF poon et 9k cn bR o ot Rhipped

hagiemhoNMAREYind Secheichbogiarhi, anss of this type may

equal |y be used herg. Exanples of such bases include:

al kali netal aIKOX|pes such as sodi um net hoxi de,

sodi um et hoxi de andnpot assiumter t oxi de; al kal

net al car bonat es, onate, sodi um

carbonate, cesiu onat e, si um car bonat e;

al kali netal h asc sodi um

hydr ogencar boriat e and potaSS|un1hy rogencar bonate; and

organi ¢ ami nes, su as tri'ethyl an*fe, trj propyl an ne,

tributyl am ne, dicycl ohexyl am ne,

L/, L/t &ilf bwmfyqt thtl saAE 196 they Gompayndy (0§ fasafadil hean contain

Me Sy LlWﬁ%@all ﬁxbstntuted carbon atoms. The presence of one or more of

8- di azabi cycl of O] undec-7-ene (DBU) and

thesL @$yamn@3ﬂ@m91[54lns ﬂ@] omPSIndh of (foBRyla (P ¢aHesive rise to

pokas aﬁmmgﬂ\a«&age {h§ eRiGH i @&'be {m%rsfo%a% Eﬁéhcﬂt%)éuk%ﬁch

carrle out wt out an iodid Exanpl es of

such i odi des incl ude: sodlun1|od|de, potaSS|un1|od|de

and cesiumiodide. O these, sodiumiodi de and

pot assi um i odi de are 11




preferred. The reaction can take place over a w de

range of tenperatures, and the precise reaction
woteaperssure is not critical to the inventi onPCTNB2005/003798

preferred reaction tenperature will depend upon such

§t&661§tfn$erﬁ$ndhhﬂngmiahmicendn§ aridhiasspdonrend gndathedr lnheursi, arrcilu'dmg

material s ver, in ene{al ti i ]iés é?gven g

BRSO e Do qeris 6 2t shpeab ard D remiie igmers

Wreted pad3iid in2hOEsmpothids dfifoenul2@iwhiti ifdudes e siggeisoner

may, al s ry widely, depending on many factors,

?fd’i”éﬁ'l"i/"ftbr‘?g‘ BREMF'Sn tenperature and the nature of the

st ar tArtghefBdebddahént a6Fd the 0lnvertion i¥Ph OptRemackiival @bmposition
provided that th act i on IS effectsgI under .t he

TANERIRG 0P UPRIF of BReterslissamapts o e;?é‘?SF'Bd“VSf‘“?“r%a
ﬁﬁ%iceﬁnc@]l? HE&EtaBI@ eﬁ@ﬁx@ﬁt ($échhe lérﬁ?laMﬁchutléﬁlé?ahdcyptable camer

uf fice. is step desi red conpound
qar&*mntb The)phagnﬁs?téﬁalrceamwthw@il)e Ry grampleiadingidosage fomm
&QMléﬁyolaforEa%ﬂbU a (1V) prepared as described in Step

A1l foll owed @f% (‘A2a2) condensing reaction with the
corrpoTJWdCOmpoﬂ nefl %?"(“ll&/)(l)oiﬂo"(%m}'la?u?fstnﬁth}t fhg gproduction of

t
LRASE b0 el tart FRISOTRBDE By HAERL Grelpthu th e Wfment of
atlk:agld: iand inSammatoe Id;seansj upnheﬁmg abhryna,eﬂiremt elmronahitish atopic
&eé%?t?t%gteqng%r%nay% ic’ r {nht? all]glsgﬁqgorp QTFCEIK'IQE @Emgl conjuctivitis,
a:mbpmad grﬁmxbmna:jeﬂsohhm rmunhatmdnarthmhserssptxefshem dabetes,
dt
PSR ey R s WRetserERahih Wt nf Aot b Ao 588
cHronit gidblemil@@phétis endotoxicustiock aidhadnls raphcd“lo@?.ilstress syndrome.
t r ahydr of dd des
g R T T

mﬂirxlih’ﬂegﬂl;hro?rtcbbmcﬁge plﬂflloﬁd'ﬂﬁﬂﬁeeﬁ@{Gf@D)Sd met hanol ,
tetrahydrofuran and water are preferred. The reaction
i s carfi et %te"i‘l??gt“i‘Fé‘t pﬂ%eg‘énlf‘é on ‘Sbés‘@ethﬁ&fe“?aé‘“g an

Ink@Wafey BReARar disdidtr & coftior SarRRerigfd ber Agbtiaed With an
t he bases used, and any base commpnly used in

prslggitablnia flgnmetRISImyse TRRGNSEoRFA ﬁ‘ﬁean'eo‘U“s%‘S‘“ﬁé iggluced by or

BXGmt £ it anSHCBssRe S8&eti ACHUTREF-02AdGaPDE MBI subject in need
hydr oxi des, such as lithium hydroxi de, sodium

thorepbii e inisteripstoabe Fubischy theeppwisallys fachus amoung af 4 RPE-4

nmﬁ)ﬁt%r%ephhxﬁnaemfcarao%gOSIJmf&ﬁqﬁééemn%noﬁ ake place
over a wde range of tenperatures, and the@sarem se

r eact Y@nanodhepesrahodineent sofnthe tventiogals & omethed j of v eating nan
-Elﬁglﬁxmfé%fr)e cBl‘?&itx&xeﬁﬁtah Ahh AURALRA i avwsu éec@'qp%gd 4RADF by

SUC'_ actors as the nature of the solv
gnainisicrige rtatthe isubjsct Habrrapsnticaily q;fﬁen@\reapmomt ¢fsa compound

SRS E b SR Ml bES SRS b i FERAY Al

fmﬁlamma@ry exmdttnom ambiynraurg alispeders witicketan, bedesatsd mlﬂvgh@)ﬂDE -4

nﬁtytors%?ttﬁe{ ﬁr‘eseﬂ? n@?&t%n 1ncqlf(fee %térg not ﬁ%r t%t {nglﬁn?%qon%glgl
eh

etrals an Y enpl oye
drskﬂmechromc ovbsmach\teh zptllntdneryr @medse0 rallenglcefrhm(ttse obosnnehhlllc

grrala%grg% &ﬁir)lgr 15 atgld all:lﬁrl Qut )lfskli%gf?%jgoc\fl%nl(ra?r%%hlt% m%ftlple

sclerosis, Crohn’s dlsease, psoraisis, utlcarla adult vernal cojunctivitis, respiratory
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usual ly suffice. (A2a2) condensing reaction The

reaction is normally and preferably effected in the
wopoes@isss of solvent. There is no particul ar PCT/IB2005/003798

restriction on the nature of the solvent to be

aiptoy emdrcpna)vthdmdtoim apoddyhﬂimsOsmar@ditsr seusf hekdtisOMiveits,

tn jeaction.or t e nts Lved and that it can

IEglsy alngli, inflamypatpig eiwey soncilinns e W afve #8elilip| sszema,

ol ve' reagent’
efopguiltradatits $0di \hRine infamt€ion. habreedati®flammatory conditions

hydr can bons as, di.chl.or onet han chlorof orm and
%g"dg hPS rn8e]t"ﬂg‘aﬁno’ ailfrrécr @ha@'ﬂétﬂrya@“ge?ﬁ‘sahydr of ur an

and dFmﬂ&ﬂﬁref@ﬂfﬂd&ﬁmﬂ&ﬂﬁlb}to@scolnﬂbtlbﬁs shdn BRIk fRbARAT BRcted
nd L/, L/-di math |.acet a and nitriles, such as

3’88& Siffammaiery e ‘f‘ﬂ'éssé“ b‘P%‘i’ﬁ gisordgrsopfe st Wes, Joints, eyes,
byeélgcrinkeRsarand am des are preferred; dichl oronethane
and , L/ -di net hyl fornani de are nore preferred The

r eact °f Prelgped ede Jtlammaterye cppditienscehasen orom the group
CORMENSOMBhARANY chrbfie bBsthustivel ﬂ&ﬁ%rﬁ?y dQaRarticul ar

rest r| ction on the nature of the codndensing agents
used, Y8ndnathsr cawadimeningf aheninveetiators ya umettiod nfor abating
l'rﬁl@ﬁﬁﬂaﬂsﬁ iPhn hk&ed ¥ien BRYisSEd lﬁgl deYivifhn g%?ﬁe %ﬁé’aﬁ or tissue a

| es of such condensi ng nts I n
3\2@6?%? bo§fferiivea amouli -of o@vePDE’r‘*kyhhlbmreror a pharmaceutical

&w&aewbpme?rk@w%emﬁ%oh as di et hyl

azodi car boxylate-trip nylphosphrne 2-halo-1 -1 ower
al kyl Y@hanphiergmbedivadng dethe l@@ctlrpnals aznetiddoofaredtimged Higease of

i.di
BT PR AL B ST oo
asthwmenqllyp hffs}mhorqnhmmt o § DAPIMY inblbitor air o4 NibiaBaceutical
0 Shtﬂ%/greg 91 Q{ﬁ%mat e and isobutyl

rocyani dates, such as diethyl
p h 0s rﬂr@ﬁetr@q/émadatoé tl(eDE:Rﬁ) nerrvasusdysmh énctlele) buahxie\hesum B44ab,

n m carbodijmd
%Z’F‘J.y%l’\%. 3@@6‘[8 Su(%:{3 egtéa Lgﬁz 7'me‘3| ng:a?S%hé@{Q‘la‘é PR8I |S}rﬁ°5ea“d
¢eDOB)vasouthr dis¢Be.
R e S A R e MR =
1251étﬁ.ﬂrﬂ- dietrerast ini azﬁﬂgecl i need theteoB, b3~ ARRINBRANA b UROBIBME 2

tBerxaf uagpopﬁﬁg F HBT and tetranet hyl
FARTEF AP mefe Vi G‘Fho x 8F 10 THE-f n eyt e°r( Prmbgrmageiyical
qhgsgtionsiibe ﬁr@kdnﬁmvéiﬂl@h as

benz ri azol I ox tr| s(di met hyl am no) phosphoni um
hexaf | ﬁgfeafm &Vﬁﬁ s tonpyocesses for the preparation of the novel

l’&tdﬁdi@clﬁddo‘ﬁm@ulﬁds%'flfd}mﬂDé[’)"@%@h%'aHmehexaf | uor ophosphat e
(PyBrop). O these is preferred. Reagents, such
as 4-(L/,L/-dimethylam no)pyridi ne (DVAP), and
murmmnm@&mmrmmwmmmw)nomy be enpl oyed for

.18 0, 558 Sy BB BB A
doné«simrgselel)&)ofpc&rttdncanh duydrio ?@t atbras, Io@ﬂtamlihgt rl'lﬁ(ljd%aﬁlkb'h@n QTavmg
use 1 N

he b
SRR S 0w B R e S5E0 gt
siogerphe,s. 0 mﬁhﬂhetbﬁﬁrﬁﬁrobﬂgl%ﬂ}yleﬁml Uﬁtﬁwop@ﬂcﬁlbéﬁl n-pentyl,

aay f%?%‘b%‘ﬁ%’?ﬁ@bhn net rI/?/E Irqn)elt ﬁ;r: B?perl di ne and

pyridine. O these, triethylam ne and

L/ - met hyl norphol ine are preferred. The reaction can
take place over a wi de range of tenperatures, and the
preci se reaction 13




tenperature is not critical to the invention. The

preferred reaction tenperature will depend upon such
wofaat@wrsssas the nature of the solvent, and thecsiiBedsNEs798
mat eri als. However, in general, it is convenient to

car r yrheuernt helkﬂs/at tqﬁnm tatan aalrpbamehmtq;ﬂé)om fgréupoeanidiing a

Ct b
%&Vn 5?@’%" gligli}e %)g e}nd cehpré] ay,! ngg rz{r@'q ofr %FaanID:% Jh%%m& 2
B abak| 1Y catben eact .00 ethemmef-ﬁltopcre/l é?lﬂp,fopdnwl (aayl),neo -pfopethyd

tart mat l.s Ive t enpl oyed. However,
%F‘SW’EE%“’PE‘Q? ﬁge g ??g’ ef“ré] ef fect ed under the
pr ef eme egtmcal@nyli’ eefsrsaoital straight cahmwehedaclpmrhydobc@rﬂ)yf radical
abut5mnutstoabo 4 hour,s wil |
imeieg Baet RS BEPR LR Fthd SCEYER minE RS o7 wpoabau
@eca‘ilﬂfnrdt&ﬁjs @\Hih radicd1€Bdviiripdin tierangasitadoite upitot Ioecatt@atatoms
m no conpound Qr in i nert solvent under standard

l?fﬁfﬁaﬁl)t bedng prefeErd: -8 ﬁgyr}yg"p{qumlaqnd d5%% ction on the

nat urige Qfrnt Akox9* YEES t¢ on BIRyIEIBIOYCEfingd Bddve @ttadhBdivial dn
has no adverse effect on the reaction or t e rea ents

ovrge] Uemea thengst ftthe molegples IpYEmMig Rame,es & Spdgpups

howdomseaxLeloc, xanpl es of suitable sol vent s i ncl ude:
et hers, such as et hyl ene gl ycol dinmethyl eth

tetr éﬂxydp@f irllacashany Wi refersrie - an Ayl geoup g'laéiﬁﬁlgg above attached
Jné aLc[a fnlﬂéégé & R rand melectit - RbiBinHgas@mprEs @€ such

such as acetonitrile; and al cohols such as
@Omtlmlllldﬁzfyﬁ@fd’&nmd -A{OKuHanol , 1- propanol ,
2-pr ogangy %‘ﬁ%ﬁl%boﬂ?ld JEF&JW%% alkdxyt BRAF R0URBI Sibove
et hers and al co e preferred. Tétrahydrofuran is
mmdpmea earbeny! limknge taethe résb af HraynolssulealNpi-Baritingexoplps of

g@)@ i kewi se no particul ar
SUCh ﬁ%‘ﬁ& ed@&rﬁf ﬁrﬁ%&@ bEe‘l]cat al ysts used, and
any cﬁmaﬂeyst‘slkymmbomlwyus@&rs tp preadtylcorbonyf gromp @s tdgfeed
e h S t

{Bar%? ugac%ed)(/ an ocggen gﬁ&ge E&(Q{fggsegltc‘ S?n lée g{?ﬁ% E gp){%rﬁtmg
thepkes ofadh gmupymnhude—@@(ﬁ)@ﬂgearrded) CT@EzHeact i on can

t ake .nl ace o a wd nge ,,of tenmper I, t he.
pr eciﬁ“@ﬁfr@’a ]fy W'f‘%n’ﬁge %ﬁ a% alkty] sroxp ag s r}%g gﬁo‘{eg‘]@? %hgg%la
an\agiiid dikageltoath@ Feaf eff the d\oteeaietmmhmeimg erabplesofsuth groups
depen P such ctors he nature of the sol vent,
Qﬁ@g?g%ﬂé@%rfﬁﬁéc é\ﬂPaNgé“ wever, in general, it is
CONV eTHeetfetm t‘@yd]@d]lf)y” @¢ferstdoea hedmaiomatic aﬁona dirempmbﬁdlmrreng

of froma t about 2000 Th
P o> oot Bhs aa?%%m agroyy SRS clggentyl

sRNYycdddetydr SNomAinagyexamples ewqﬁumyctle ’RpEsAkM r@mﬂ;ﬁ dintlbde
nature of the starting, materials and i’ol vent i‘ %/,g
PﬁbOé\?@}aPthﬁ%v?d&é‘&“‘tyhéﬂdt‘H’ébqr@’ oFPUS | Sridgedegyelig SIRERS, OF

Eﬂ?ﬁolﬁéﬁﬁ@%{oﬁﬁk egng’;srd(arA;n&uszl ned above, a period of
from abou tes to about 24 hours will usually

suf fi T, terpy r“émmﬂ%ﬂkﬁf Kk HOdR oYFipr HR&EERNIHBING Eﬁfi‘ﬁa‘

LohedifiRg GRGE ré’?@@ LE3 R% thasou 8 RYBER %onE'dHeR1y difached to an alkyl
necessar reacti on may be accorr;pl i shed afte
é

groap e@ﬂqhn@e tthf'é* Hipehegxip the a@w Sipeist & IHecHRae Fpprhe alky
glf B?%?Qsmn% it fR cpéég&p&ya §5H?éjﬁruc%pte NEH-liadie ek anpled ottsh@h

oXy-protecting group can be carried out at an
ppsopq:lp@[@c@p@pylme yl, cyclobutylethyl, and cyclopentylethyl.
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This reaction is described in detail by T.W G eene et
al., Protective Goups in Organic Synthesis, 369-453,
wOQa&383355t he di scl osures of which are incorpoParAas2005/003798

herein by reference. The foll ow ng exenplifiesa
t ypi CEie temamylcbalkerrwomfermg) 4 hysclnprrmgeontlamglggtadlqu containing

f but F
iyl 00 AT el & ¥asnpt flomS MR fenst 8 Tl Ecarbon dguble
bond dubh 8s SicBprapsnyt,aydabitay |, ayd cyem;kntnwlvm th a deS| r ed

hydr roLec r.oup n |nert s.0l
int ﬁé}/pf &8endé 08‘;’1‘9'&9?@ %fag%l RSV §0F fz%rg?xgmg il
%thtdfhxlﬂﬂg ) thﬁ&bngéeof drl]b;’:lhto’g ]?plad ed:afby)g raQias Widh at lleaslcdge asrbon-
i chl or onet oro orm on te oride an
B LR BpBb sl apmate B afil SR bFEh RperCiERedtd the
MhinSHRERRYAt 8Y rt@fbon LRk &ﬁyﬂlfﬂfgbﬁ@rthaﬁdsﬂﬂs ai @eéreation of a
aromati ¢ hydr ocar bons, benzene, , tol uene a

SRS BipiSHER NS BB EXemAlSr! 26 PR e GSelopioperd ethyl,
Hcld%regﬂgﬁ&lhyﬂdfd%l@ﬁéﬁtéjﬁletﬂﬂ L/ - di met hyl acet anmi de and

hexanet osp oric triamde; or mxed sol ven

t her edfe, terer Ay e &eders foan aspR)@ficgadiFal hayjpg in the range o6 up to 14
éa{rbdrrl AaGthdRENY SHhTBE Gy, &tr@l’iﬁl@&kﬁtﬁ inEXAMRhE BipAényl.he
hydr oxy- protecti ng group halide usa e in the above
r eact Theremmardalkyl rélristiogn 3wl gioue At defingd above directly bonded
{oreineail&}’%l%b# yd deﬁnécpsaod@ e ecﬁzégwsyénel OBt oMhsi 1y
orrd di met hyl'si | brom de, acetyl
chI or Thgeerar ehemr@wequ g réimﬁ@pé@bl@ﬁ {hE> mamberrdhEng Edical
gﬁllcbn d & cayAr Rh ISR £ %n@&hh{éft ﬂt&fﬁt@%gjﬁ‘ﬁé@téﬂﬁfrom the
um drOX| e and potassi um roxi de net al
graulb @mazusasg ofioftragen, | phpknhgws,cemfggm and sul§sdFernuspashio pk this

d
BORARR, PRI PRER ) FACoO PORLS AL AR oAy 5 v
msrendwﬂmh Ay ammdb e“used bliidged loy Ispird ring yystedisnend the nitrogen,
Oé;g}éorus Faré{)'lx%,l )ﬂg%gn% or su!fur ag%rg% fn tIRB het%rog}/&)gqmg%ancﬁ may be
p;lste)ﬁmell)r @ddnzérno rVatl&B axfdaaam smgaﬂn auddamnn@emnrdghm adomqm)dbe
I
ol uermtdaand e MReRd Mot RPET Y & Pub@ldfis
hdi€rofraintitic). Bkarhjles sf auchi ln:@r@@ﬁﬁtoungi raditsds nalidelebwrme not

olvent . .it usu fro
et Spncisigmtl, ogey) Ienitis menregieintly Reppgguranyl
aarf;afzarygf mﬁchmyh edibaadiyl, omdblmfger ahpml@frﬂrnyt ,hperhydteazepityl,
ranges rom es er e,
phenatied. phyngt @aw‘n P 1?0%7%4'@ Hyﬁ‘d?th}éE'g‘é‘é‘ WHEPY:
RliRaBBsy12 Qﬁ:ﬁ&ﬁmhﬂd I'qmbmyy grs@qmnomp@ derize¥1eClimidazolyl,
reaction will followto yield a hydroxy ygi;rou Thi s

w&a@@r%qu@oaéwerls@w pivedenyl ¢- OES?/P‘ﬂe'az\W ér@éwe@f‘myl 2-
ong%rra'id?ﬁﬁ Cti ¥ @afpRiyPs akéb x@] 9§9h61y5y AipRSidSny1, 3§>9rr615c3nyl

, t'he disclosures are i ncorporated
merp@m wyrimistinyle Rridazimple qxé?‘ﬂﬂw%@“é‘?é‘mﬂ"??‘)i“ég‘y'a triazolyl,

tnYlernﬁ %oia%&lﬁt '15‘3Qasbmﬁ9}*'lv H&E)ht)n?yl pﬁl%&(ﬁ?lt 'tiﬂﬂzogﬁﬂ Qnazolldmyl

tert-butyldimetylsily deprot ection of

lspttasslyl,  grunsEding!, caﬁqthlé@hélw wi ingolgln a&ql’ﬁf’obéucﬂfld&bny '

?Fﬁlﬁblﬁl {:ICI qctaw& $HH1, fldé@arh&%rs?lmﬁqg/pgeﬁhmolyl 1soqumolyl
Uor i de- pyri di ne conpl ex uoride ron, such as

desehysioeisoaumetybnbenainiidarohl.d thigdraaly), . benpepyensih dheazqthiazplyl,

B&Qg&a%]yll Sfu??r %Jaﬂl))ﬁ @ﬂgnﬁr %t?aﬁ?@hyyrﬁ‘fyﬁ e%&gl ' &n&&ﬁlenyl

presence’ o
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no particular restriction on the nature of the sol vent
to be enployed, provided that it has no adverse effect
woand/dsessseact i on or the reagents invol ved andPpChaB2005/003798
can di ssolve reagents, at |least to sone extent.
thRiearpphesndf stlnnma:bwlwhmdl venlfexidocl udghiamatphelinyl nosulfone,

ILAENT O AN e e

fadicel rpéyabneatmzlmd ta thd geinrsengferect atyehgpapatomroae sarbam dtonhﬁaat

ci.se reacti turels not critical to the
ﬁ%ﬁ‘@‘éﬁ? ﬁreatT‘?{‘e‘%%r Lﬂggép?rg “eaction tenperature will
deperiheupmm “tetedoaryCedrs taan takmamatm:eeoaythd rieg sadicabriThe

dth tart
o) wk AL ey D atedio PRARHR st JEBRH BeprarlopL
&rbdnl a8t #aprebulBACibe Qreatdsnif ak@BRGrudire. ti ne required

for the reaction | sp var ndi.n
oy TREBT SRRy rErs il (ks aa d deghsd sbove
dikRNA bR & ait AIRyISE&Up. TRYhEELET iallyS radivd] xa@) wemached to the

enpl oyed. However, provjdedthat trhe re F
BRNCEPEre BY Cthen ppw s alkyt 8ioup { i gigation of a

ahay qrucayrperi od of fromabout 10 minutes to about 24

hours, will usual Ilg‘bsuffl ce. The conpounds of for rrul a
(1), Enedemmehetarecye b drisrsele 4 hetarerylia ing sadicehay defiagd above.

Pﬁeelﬁé@{r@éy'lc@pn@l:am%gﬁnm Hached % e @chiRRFlicRIY atfah @ detBdatom
conventi'onal procedures, such as distillation,

Pre@rbpg et ﬁhztart:%ﬁ inghe ematiswef a GBS IIeCtYEr i fi cati on.
Corfpomadénm‘héta%cyciwﬁw Odteds b %nl%@é#oéymz rRRahaeA e defiddd

use may be adm ni'st’ered as cr}ést al I'i ne or “anor phous

showelulreetly Pprded nrayarb alkpb gegppe dihe meqeroexcaﬂpllkél ragicaks giay gbe

ch:agge% to %Vigaﬁf\ Structire fdf 4 . alki%n Q{%m %ﬁgro% that results in the
preciprtation, crystallization, reez spray

ctegtlmg)faouable\mwm ive dr y| ng. M crowave or radl 0

freqg

ConverEamo Y R YortS 2aRi Ahe LB S RO58bop atoms,

of i ﬁme\xerdu aalroteqmggromnbos“Pﬁ’i a:d:fardeo g hibstithens yhat segipdoyed to

m a |tab e Q aI eGlr r u
%lf)qi éprr%g (E)I ? S %{ngg@ngv{lﬁg ?h% Sfoll;(itlgﬁal S'gl?gls &l QL
cleipovad invag) reumnmg:acﬁi\&r Fex arphie, ahi'arainoiprayévtipg esaupt' as a

S ISR B 7o BT o P

P e LoMPsYndeC aﬁhtdb& amﬂb-@ﬂjtecah@g;buﬁeirﬁmdedbﬁt raémot limited to,

con t1 onal edure fo a r

SepLt BepBeehn LuPieaRnlc st o Pet b earabhE R k) cand, &
hedres ety 1By Carbanly B t(FmOE). tﬂmllaﬂﬂpeum@dﬁfxyfpwtming frop”
andaswtableotlcally activ &ﬂ%such as t

a
£e&5ry) 1o @omPstiHER ‘tff oK A EEPHP gﬁt% Eh @b Proiests the ‘im"y
RRASdMES UShEDe Hwofsayrotwmagdgionpssmme Bt 4 Wit Aintited o,

or anor phous products. They be obtai ned, faor
@)@a/#pheézyha@tr@wfoayranxwd Skh‘)‘vvée rcgfbowpfme%g HoURTEFE B 2

§d$§t|iluﬁ=§ RERE LRSS (0t tHat YRER bi ,;.eteb@ Mhe Eirﬁ@@eﬁﬂﬁt‘i’dnﬁﬁty
r |ng or evaporatlve dr I Ng M cr owave

ﬁlatﬂbé qaFROYrBFRISELIAE BTQVgS Hﬁi}’dﬁebl{ﬁs“&‘d“‘f‘d%‘“'f%tg’ &HQSB%%Ozph
Jﬂﬁé{etﬁﬁy bey_ mtm/@ﬂﬁfeﬁgl al Oﬂgtrﬂ{etﬁylikll‘}gﬁlﬂéﬂﬁktl@n W bhp-

one or” nore ot her conp ounds he i nvéenti on or in

tobrepesutenydathyl. t B- (pm@roaherwﬁp@erm)ﬁéyl d#-(djhepylphesghigpiethyl,
m&&‘%yl.%rtclI}@ﬁe‘?ﬁf&scngﬁ(ghe&@rété{otmé I'g}ﬁiﬁps and their use, see, T. W.
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will be adm ni stered as a pharnmaceutical conposition

or fornmulation in association with one or nore
W(phm/[memti cally accept abl e carriers or exci prEIIB005/003798

The term "carrier” or "excipient” is used herein to

desehe, | Bteddit Gﬂﬂﬁﬁm erfaniRt fi@khebibla/dhh hRilGOBP 9sHId N @&k

the i nvention e choice of carrier or excipient wl

¥la | arge extent depend on factors such as the

par t i tHe tetm RARePT re RETH RirfidaBbf fﬂf(‘)rmé Rel08HE %%mlﬂé olliB&ne.
exci pi ent on sol ubi IM and stability, and the nature

of t HénlessAbewissrsrecifintarthtatcant’ swtltueeénﬂésqsﬂ bersin refers to
SuBkt A Ewlt in d\‘ He (geclln& \éﬁﬂymé’tfon(‘(ﬁmoféngﬁm fSUEShﬁleI)(F qg@mxy

i nventi on an nmet hods for their preparati on w
hadegen) garbpiyhr @800,t itre, howe(=EN; thie d=$)n selistitusad: or Spybstituted

%ounﬁﬁbs&l‘t&&ﬁ RNehshBRE; R&GS &ﬁ(&{y tJasartut&;)%?aﬁﬁbbs?'iht&mu@ﬁyl

for exanple, em ngt on har maceut 1 cal
Sbbtigedor unsubstituted |atkn/®ri gubBtiskteeb bnsshstitgieCaryhamstituted or

R 8Bkitut ‘%@P%f'é g»%;fa Q IE&b&R\EEFny Fbgﬁ(g/l,t A stituted or

I nventl on mnrstered ora
erbnbstitused acloaly latky |, iswbstiuted os wadubssimitedycycoalkiehyt subttemed or

lgrgﬂps?gpéjd tl?atikcéa%aﬁ?f S??%{il? Iéeﬂdt (srr; tur|1 ngstltlstg(f gméra)o [;ub Wﬁ" edor
uﬂsebsa:lm’tqmbarylld substiteted ot tresubstiooa lmtdrmyn silbstaotreu yr ﬁrfsobnntdmi

S suit ral adnini st
FRtbaa b MU B R By B Ry e S or
ﬁrabbsahsed leapsaytighligbring isubstititad f GhsubstAteduahideieli -dOORS) -

ERUE, Poroe “TRANAID: LR bW B, vgrasore, -

Nai"yscozan -GN POROIFE), | Nch(@)(]pRn clNllmRh JINRIC@®)RY hepm"@@)w
u pr al I qul or atLons. Ll %
R8T R SR s B e 20 - DRSS erk i oo, -
@gtcbw OITC(OHNRYUP'S -RINRYE[D)RF, rfRX 2 CIR*E @) ORP atRX@(@)NWRZ
52@) ed as flllers (n_soft or hard capsul es, a nd
 TRFOCKR} B SO SGrR, 4n9r-OBiOarshescin s Ryand R are

ﬁﬂél)%ﬂ&lntl?' B&k&S 12¥h @9 8roBény @&Hsﬂtu%%’)ﬁh%@tltgﬂeﬂ @fklyl, substituted
net hyl cel l ul ose, or a suitable oil, one of nore

‘%fmj‘F@le‘}iPﬁé alkent s subsiitisd guSwmrlwgedagawm ubsiigted or

driRG BB b ARy TBMbRREY Qreurﬁﬁﬁsgﬁﬁ&ﬂarpy sﬁlgkﬁtuted or unsubslg]ltuted
reconstitution of a solid, for exar‘r‘p , froma sachet.

arpalkybrpbeiittied opr tuneubsiittsat Pxstoafer aubstitusd @n eehsibstituted
éy@%'éﬂ(gﬁﬁsmbgﬁtﬂlgd ofr%Eu'bgﬁtﬁfth c?tshﬂﬁmﬂ&is 'ﬁn;uggtmf’te(? ‘d&h

as those describ Expert I'nton 1n era eutic
ohstisyed; or Qrg;ybstlggqi lgggoebyl Eubgtﬁgtedﬂpdte@qeﬁyl@@bm)g s@stituted

b hlparana s Mo E0SRd 9 5y lflaSsfitle
Agordingrter enct enghiodamhdny the eubstitbous inSthetagoréroemiooed “seastmtt%”
Ghus"Earfi9° B ERE el BET FoP LdiRpik) Suh Ay SBREHE on
‘Gulzsltlmt@ga’lb;ﬂ’f & ‘Isnlostitutkel B@ld) tﬂm sibstitwent g:h Sysubktitiited agdU¢annot

bbor%g%tamén gel | ul ose, cal ci um carboxynet hyl
cel\] ose Oscar mel | ose sodi um cr ospovi done,

pol yPharylapstiticallyi @bﬁé}ﬂableﬁﬁlth)fd)mﬁ@ pail &f5tis invention mclude salts

o Chrriirubed 1 & o Plagke 4 Apcan NaEbens

cefnstgenixd bases qugh AN - aamylahylynedtalnﬁnd;h gsuoatna@r MchyMnhlhe
[ 0
cﬁjg r Ia%/giﬁ (gem\l\’?l #%le%;ﬂ%& ;%’ %lji%, n%M]amm tna?ky amine,
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of the dosage form Binders are generally used to

i npart cohesive qualities to a tablet fornulation.
wo3mdraledse bi nders include mcrocrystalline celPcwhB2®85/003798

gel atin, sugars, polyethylene glycol, natural and

mantdmetamt tlgaJ like), padﬂsynﬂ uhyrhbyarses)[sudo ae alkplpberelaningi gdywnol,

' |
ﬁg{a} v C %Cérr(%{ &ch é e 'kfgkﬁ’lé tl ayurz(ﬂ Sug&g%%s%/ gflc?]?(%/s%lgcg%ef gl,amne,
wdliaé) lﬁﬁ:lﬂeal@(blaﬂﬁhe( mlwhyeinﬁbane s;muay -cdstcled, mmlmoinyd patliag,

anhydr ous .t.he like mannitol. . x dext
DR GSneg PITBE. b o Py S aetiise Hiner 1,8 ] Sor
fdnchatlirflagmito %id@i(mmosﬁfbate% di h.}bdmated anTﬁcb)Iaei“dS) BHEY of

al so. opti onal | ace agents,, su
GG, S OB PH G B G (P ERy B AT e g e from
Sitrbd@ninG, 8MeIN aB&nyd] bt GRAnyd), kirAléhidn daks | sabstitie@n ammonium
resent surface active agent conprise fro bout
%3‘“.% doglpgingpL saltss (g &Pafméﬂi“g@rye?ccggfhﬂe &Pﬁtﬁé{m € rfigd
SRR S8 @b%brogﬂﬁe)\’\'t st OaaDPhatks, Mnifeddds, t Pdsphates,

tabl et. Tab al so generally contain | ubrj cants such
B@CWQH%SHOEWSSPE‘HP%&“QCS ASGIPS ATERiEh aRlgatesy piffates, fumarates,

ScER5EL BalmdREL, %@tlﬁh@@[ﬁﬁbne&é&nﬁ{n@&&s gy 13 bR Restffonates,
magnesi um stearate with sodi um |l auryl sul phate

asgprbptenntalycgeanbesphatss, c dsioeluiasates omidabtigt lkeps wish ¢ ether
@#&ﬁcfea&ﬁgm 0/ﬁcc ?Jl@rsaﬁé ymélﬁ&m lﬁpoéﬁ: Roto 1Kt 1, %ﬁ%ha%z

er posSible ingredients include
anmpmmsdmféhe mvsm@mf the pr¢sartdRMentig) ‘a@hmlksl halides or atkyl

PGS LA ERE PO MY TOBAB- RSN ISR o

ntdvatesoor aboprisePChens Sy doitsf erystaflizatinnssbouas a(bcom)l% t o about
85 wt 0
di si n%ﬁeg?%ﬁ‘?%%%&g E%%Q% f(31611:%3 84 ggg% R @g%y%nigfﬁ% f%)]V?Ar}ttst/g f
trydraliizaion (suflabs dtotolsenibe ermypobedsed tipr e adndtintier tray fam
g‘%‘v%ﬁ%é’%{ Mo & ofleor[a'11 ! ab tles:c/)elentl_%g % htogé E%% 19 Ehe%ﬂrt i ons
nel t "gfeaaui 'axteemhg" me1 tteammng‘eﬂlaetdte dnsorémtqr udeimdmeﬁcdu@s
blettin The. fi.nal fornul tlonrra n
h@mvm@% Ao ettt St B RABE 16 B s
beanaiaps ldla&ﬂ@dlg imhesubjettidtahdyose afflictedbliet & prsdlsposed to the
di scussed in "Phar cetical Dosage .For ns: a} E
%Tor erb)(?r 1gongifigr bu es, AgE pet e)%ge(m;fg Wgy I inical or

E%Kklﬁéal sp¥ploms Y te statlgcﬁﬁ)r&drSBNnﬁni8347 691 8- X). Solid
forrrulatlonsfor or al admnlstratlon befor | at ed

{2 waibitingeticattaten fiforler RIdFmdaeny é1eea Stig @F £ fedgping the

B@Je RAMEnt P EHEIREJe QR 8t 1bRE bréedginkel R ¥edinicsl4SinBloRttereof; or
% sed-, controlled-, targeted and programed rel

relighing theciScRico i U8 SSBr 5P A PRIE GHAS, FBPTOph condition or

Qt%eﬁpén%%f% cmh@a] bmsatd.&nsﬁ{peo,ﬁsescrl bed in US Patent
Details of ‘other suitable rel ease

t ech nHledxgp%fg t(g@. sybi %gtoﬁqegwa@ﬁ isrehercitatisisally sigaifigany or at least
gfrE@;.’nbE A sk g,deﬁgéryglhfgﬁ are to be found in Verma

har maCeuti cal Téchnol ogy On-line . 25(2),
The term "subject” includes mammals (especially humans) and other animals,

such as domestic animals (e.g., household pets including cats and dogs) and non-

domestic animals (such as wildlife).
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1-14 (2001). The use of chew ng gumto achieve

controlled release is described in W00/ 35298.
WORAKESHERAL ADM NI STRATI ON The conpounds of t IR€T/IB2005/003798

invention may al so be adm nistered directly into the

bl ooda §themamt1ciillyt effavtivc dreount’t means cheagmount ef aabmpoupdrthat,

Syita I nteral .adm.ni i ncl

Pher SPURSEEE ' aofs RUTRAFIEY s Bt SR i Mion” S sHffRien

iorﬁffeatt duek a’eatmlentt The/ éthérapdmubaﬂlly efﬁectt\deammtlﬁ rvéll vary depending

rastern i.ntracr nuscul a

donnesme AGpRanE i Sypriyand B S sl Hsical condicion

afdi”f’eiyoﬁmeaésstblﬂthermhadeo beegdted. (i ncl udi ng ni croneedl e)
i nj ec needl e-free 11{ Fﬁgtors ang 'fnfuslon ent t
t echni é%"“gPﬁr FreRsliral o iRGY G TBRHDT QF AN AgHERgTegient to a
PEAHENAHS08RoH tWile aidsE ndaRy caBmigad Iﬂ'ne&)pehtihaﬂﬁteSfeétm hblesd
salts, carho L%dr ates and bufferin %gr eigr abl y Yo
?%‘C%P"ﬁPP‘bfof ACH Ko fereigng 3 n'etitPag) C“ b 'Pcat' fretan
ARBbdkd 088, by NRYI dFdy shgerile fa&mﬁiﬂdtﬁaﬂ&{ f the hetivk atgeeliens to
a sterile non-aqueous solution or as a dried formto
e hgsfed in conjunction with a suitable vehicle such as
steritf, JMSiOISHnfthRe YRlRUe ThGnRRRAr afd GBdMREs, elevated
parenteral fornulations under sterile condltlons qQr
@)amrer%e, sweilingophdl Prigain; b affeesd prsadindy loge of function of the
Qﬁfc aghed usi ng standard pharmaceutical techniques

I knovvn to those skilled in the art. The solubility
of co¥enierds and sieop rafl ‘aﬂemmawweassmatﬂwe%r ghsaifigt capditighs
RRfgpteral solutions may be increased by the use of
appropriate formulation techni ques, such as the
i neorheuradtoid artlufitiss pduu,tswellmg, warmgnandriendagesstof the involved
For mul at i ons r mnistration may be
f or m/H eéer}era] edalrl)]ﬁr'f]e m e'fgn%gs/’or nodi fi ed rel ease.
Moai fmadmrdebaﬂs:& dﬁabewhaammnmsulmsj thideontitianad lead to a
sust ai ned ol | ed- tar eted. a
pr ogr‘éi‘ﬁ‘ﬁ@d“ff’&l"%l%%o“sfﬁ B‘{IPEHW@? ?rl?gt "r‘fg’ & on
may  betihaiiy) rﬁ:hﬁ)(éatiﬂ? rﬁpﬁﬁbdtl@& cSrefry Sﬂér}/ disca#3€, peripheral
thixotroic,li uaiwg adm nistration as an inplanted
depot V3BTRS i‘?g GPEPRyasFUpiseascor the active

co W%Wmnﬁ%@ﬂ@kﬁ&t@fwe%%@s toMstipdtiah, BB&nes6H Bagheh, puffiness
drug-coated stents and PGLA micr ospher es, TOPI CAL

ADM NfSiTage. bppdyred fesirpesinheral eemersadysyrdigi i on may al so
be ,a I t hat
e, g st BEUERL S HOR B HE, e IERER: one
for t paresthesirppose | nclude gels, hydrogels, |otions,

Zfleoggllwggrsetml 18< ﬁ:%reasfeg %W H{)( ,’losgI 8? é&%@gergwgf{ S,
I el alps, er)%tb@ﬁtg@s- jbinbpig rashaﬂﬂagasntangd fever, muscle pain,

m croenul sio S .na so  be L cal.
Car r | BAEn o1 b S5 T »HRoal oty e i
pet r oprateihitia)\\Blomerubsicplaitial doghitigé YBainkiion, Pessyl elirbinbesic

gl ycol and pr opyl ene glycol. Penetration enhancers may
be i nR&SIcHAISt ed - see, for exanple, J Pharm Sci, 88

( 1Q) . scRPRUeARA RAYnduld i AR dsvMMi 3T tf(e%ﬁ&%b%slﬁgsgand face;

Ct her means of topical admnistration_ include delivery
by el Sin thiskering ipain, sWediesph siftssof thmiinesysiaed keges,
sonophoresis and m croneedl e or needle-free (e.g.
Powderject(tm, Bioject(tm, etc.) injection.
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Formul ations for topical adm nistration may be
fornmul ated to be i nmedi ate and/or nodified rel ease.

woRbiiob#xss rel ease fornul ati ons include del aye®#€T/1B2005/003798

sust ai ned-, pul sed-, controlled-, targeted and

pr ogram@temwe@s@nctlwatameﬂmmmpﬁmmdmssm&frl ON

The cggpounds of the invention can also be

adm nistered intranasally or by inhalation, typically

i n ot hethdr arthnitaxf coaditions hawving en ir(fkamtmalry adnm'(mpntaaclaas

m Xt u far ex le . .in a.dr | e

e o it SRR osePe L R P e P ORE b,

phosplai, sweldsg, tadeiesas phosphati dyl choI ine) froma dry

S?\éggcllrﬁ'i’%’n L’Ee{ﬁtl?orré s 'Scﬁgﬁﬁ, @{ﬂsi&?g‘é{t%;&ghgmer’s disease,

( pr ef QI eyheatia icOpHahity- pH&b{}@)b@ esphitiebMvTadyiom Metory O
produce a fine mst), or nebuliser, with or without
the US® of a suitable propellant, such as

1, l %t&rﬁﬁaﬁﬂét&?%&’@ﬁ\hﬁﬂﬁaﬁfns such as retinitis- decreased visual
1,1,1, 2,3, 3, 3-heptafl uoropropane. For intranasal use,
the ww%r rray conprise a bioadhesive agent, for
exthﬁamrﬁmb{fsﬁﬁm iQdets gllc‘ﬂqg)%{e'n& otigﬁdeg{\ﬁﬁgs%é.gg %pic,
cont al ner np, spray, atonizer, or I ser

cont aion®ct), lsmlaa'tsi mmondeed bleHéll rediatisin (sunerayscamd simrithf SV
of t ' et hanol ,
aqueoguleBYF duispHa SARES B Syl (FEBREST L gent. 1 or
di sp anﬂénmgatogwouhl diseabd) guch@s CeotinBibeary, ul@rans eolifs- pdig
activ as..sol.vent and an optional

surf (g?rg}?? Oggl?ﬁ '%‘sregf?l%lf?dé'ﬁ; vt F%}HB oleic acid, or

an .oIdsg,g{aag{dnﬁega@fslreatl?rwmzmg) use in a dry powder or
suspensi on formul ati on, the drug_ product is mcronised

t 0 *a ¥her @lieay diserpersssyeh apcllpRgisrinisis- prepzing dtEkiAg, runny nose

( t XPi &abiki%ns a%éb%latel'd%thsdcme tafill2 luchEE %eBTEMnJQS' @ﬁ&\blﬁ%/ ed
by any appropriate comm nuting net suchas spiral

j et mtiok¢-rsensofv lassdmpledlope rognitiveilesg;, supercriti cal

{140 Bl BERITLNG ol BB RBRI S on BB PEERRLI ©
homogeni Zat | ryin

exanmphsg mjuryomcg ak mfai \nhldr od'dE’Mi}) addlxi respiretosy das’tr.kss syndrome-

cartridges f n an i nsuffl at ma be

For mAaTEs orefh v SRR B Fhased ohREOR G of

t he iipfiemdtes;on, a suitable powder base such as | act ose

or starch and a per formance nodifier such as

- I°e ueﬂ%matr?aﬁﬁ?qnmanwa% InferhAR SPAUHASSERSEY $PHEC ShPﬁ'é toxic
Iact OhECKRNdBR e RN e iatdpy falillrel BEhyCAIM tch8
rmnohyd?@e p?ef er agl%; tcﬁye all artet er ychI hegpguel tca)l%l e
exci pP&EROSiticl ude dextran, gl ucose, maltose,

SOr,Di %{?Ae in ?ﬂut | %}k c?rfcﬁt%[% Qé_Scnatécfg«pREﬁné’tﬂQ g0 B A6es, A

sui't ormul at'1 on se I n anh atom ser
usi ngsuet @otephm;pdﬁ sdglemeiulaneplyitisy-oligneie, abnpimad urinadysisiray
Cont % amer a %%?XUtfev%r a§1 ci%%tss ?egl C;:SISt he CO[TpOUﬂd
of ‘t hé $nventT on on an attuatlon

voleu r@umpymyﬁncjenieiss) Hwalhﬂg,lﬁndlﬂﬁirthérma a’abd:.linvdl@ﬁi jbint, eRevated
typical formulation may conprise a conpound of fornula
(1), $M8pyl ene glycol, sterile water, ethanol and
sodi wxdehLoidrderic Alid;er nati ve sol vents which may be
used i nstead of propylene glycol include glycerol and
pol yet hyl ene glycol. Suitable flavors, such as nentho
and | evonent hol, or sweeteners, such as saccharin or
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saccharin sodium nay be added to those fornul ations
of the invention intended for inhaled/intranasal
woadwioasssr at i on. Fornul ati ons for inhal ed/ i nt PamABZN05/003798
adm nistration may be fornulated to be inmediate
and/ Oﬁﬂeﬂim‘ilgfall bthdde! sasminabpangand tendesessyfiver, nausea,
pol y( Q{'& | actic-coglycolic acid (PGA). Mdified
r el eaS&°PBPHl ati ons i ncl ude del ayed-, sust ai ned-,
PUb S &HronicCdBirnictivé fEimondra dBedsehharcksPs satiWhdeig; ease.
In the case of dry powder inhalers and aerosols, the
dosagengssiite heart @ve%ll@r shOt@esstef bieatintgleasPerphars) edempd: c h
del,i r
he. e R R e e A
met errenhl,dod gerinhetapydséularhissasgi. g §bropisrhyatrsentilationo

about ormula (I). The

over am’!’g% ?f%fr 'i}gge%%q?@wg?n%g '{’y be in the range
aboutvaﬁmlarrglstase abduds afi@rasgjenabis efd metyndsis- padmiloss ot er ed

in a single dase or, nore u s d|V|d

t hr odaratY™ EHeaag Pt PR eb e RUC ISR o
The amnydaagectibntgain, tendendss cfaverray be adm n| st ered

rect or va naII f.or

Supp%lb%/ltﬂ’%ﬁl sa Ync&de ewg%npl&%aggnb ?gngﬁtlc gnagkers for
infladinbiien ée @pe&aﬁﬂetmwmblamy fre¢edy ahd ammfasltanen nditdliviesl
may be used as appropriate. For.nul ati

SRy  Fa LA G TP B o PR Subs

theRdsian 6r /B GIatidHDE iah ioffn betigas ef priafiahimatbry Bhpasid cells
formul ati ons jncl ude de| ay st al ed-

ul sed-,
JHE PESISE loca@)éprg%qr@aeramogwa&ts Hamiaiel lymiphoid cels
Bhtko AR Mh%ﬁﬁ@:—ﬂ' Shtifid e ﬁ\@'ﬂ?@ﬂ@&lsgfe t A@ivation of
| nvent| on may al so be adm nistered directly to the eye
ympieid celisygan gamessurqd by teshpigpenkapwa i adf a ni croni sed

suspefgi c%ﬂlpgﬁnﬁ Q)lf H‘Ie' lQ%nhGn hl%(étfﬁa'i\"é’ ovBHh Wi’de%@éi, range. For
sterile saline. her fornul ations suitable for ocul ar

eathpley ira the depainteing pf adultorimans | d@%ebfrﬁmn@wt"so 05 to about 1000
Q%odegradable (e.g. absorbabl e gel sponges, coll agen)
d non- bi odegradabl e (e.g. silicone) inplants,
prafeeably, fromrbews Oaintd avavit 08 unmtper day nasbausedrA sryzﬂ pgfrable
I QRO

%%g segt-)(fultg gﬁ? 21%utcjr536/ ' ag‘?ydlfh gg’!°§‘v y‘[ségﬁco oP?t.le.ms _lt
g fraquenily bamcs!ssara( te btdin withiachighst gosege ardorhestamgindition is
hydr ox t I 0
RCLERE 8 P&%pﬁltg%hoss L the Rt H(ysg%ﬁ a;sgg%egg,toﬂ@g hthRSde of
@mlhlytmxt;onf o thexlxmglyedesigel, &mmgun mhm’naaﬁnbmstemd,dhp swbgﬁcetb be

ether w,th a preseryative ben | ko

G PR e ol YRR A St 15 98 g OFHE e SEREM e and
emﬁmab of tas bsysidf-mamhtanmamas irf c:hargec ul ar/ aur al
adm 'strti farpul ate
and/ or® 3 8CFOP1§PM§& tﬁ%afeﬁ"gd"vfg '%‘agrgr? %?F?ﬁﬁgah a0yt
dcssaéw&ﬁmdair@fﬁdrg fr@usdbautn@ads to pbibg eldo) m®nF racliveeihgredient
tar ete rel ease. OTHER TECHNOLOQ ES

ﬁ d’l‘fgﬂ}ﬁlﬂg‘e @%Tl??ﬁ’i"?fay be conbined with
sol ubdiée ARG mg@wh@rsuam& tfbre6ral, Siacd), pamyal &rdgarisddrmal
and suitable derjvatjves thereof or

@qIVBE‘rgt@@ﬁPQPH?Cr@% BWHQ,Og mg; tp abpuyy éQODOtrB pre r}grably Srom about
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i mprove their solubility, dissolution rate,
tast e-maski ng, bioavailability and/or stability for
wo oee/054358ny of the aforenmentioned nodes of PCT/IB2005/003798

adm ni stration. Drug-cycl odextrin conpl exes, for

@%amsl o, abaue 256umel afothbecammeurds| admitierefwith & qrhammaseutically
gﬁgﬁeﬁﬁﬁgﬁar%ﬂgm"ﬁ‘dm nistration routes. Both inclusion

and non-inclusion conpl exes may be used. As an

al t er pramd ofgthe eepoiserdasive @ompblendamoordlw folthe preseait inygntiohere

[ i addi tive,
QQéEJfQS’SéB&,ggtréﬁﬁéélfi 61 F"gtgﬁ? o 41 or 'S0 tb%r?tlg)s/er Most
commohly 0ed, 5fd)phlbtme%pyrpbrt)rﬁemetbombenza[épﬂﬁ&ro[zmt a- and

-cvel odextrins, exanples of which may be found
9@9}]%,\%6) ?gbef’é‘sm{ﬂfpm 02518 and W098/ 55148.
Kl T- OF- PARPS3rfadinhiofo-apyridyl)rayethexybesiof pijfeof3 -
nation of active conmpounds, for

nb
g&’é%fdsnegé"&?’b?’%g"dpur pose of treating a particul ar

di seake OMN%EIEdithion:-4-pyridyh-oamntthoxybtime[4510p6{32Fc]pyritine-
g ent .,nvention that two or nore pharnmaceuti cal
SABSAMdGns  at | east one of which contains a

conpoynd iND- @g&:madamepybidyl) 6-diGudromebiydenzoMBy|furo[2,3-d)
condvenl ntly be conmbined in the formof a kit suitable
PYIaE8s: T‘FPWP%*’("P‘Q‘% on of the conpositions. Thus the kit

of the i NnwenBiPdickemsPs- pﬁml)IMﬂwrom&ﬁem¥@5]@ro% ,3-d]
phar maceuti cal conpositions, at |east one of whic
emﬂagpﬁg-cgr EXARIEUIBY fornula (1) in accordance with

the |mvent2Lé@p;y] 5a(aqmm5}$yl)fgm,eﬁ,efgﬁq atzel.y retaining said
nposi tion contai ner, di vided bottle, or

tsirondebergid, 5163@1@4? 3-cAﬁyr&z%%)P@wéf o3YfgR a kit is the

fam |4 ar Blhst of
t abl e‘{s ?a(ggu(ﬁéehsl&gngp W§§Qa%%o}tlghe kit of” rt??]e

fetralidraberzoi 4, SEhieraledtch pyrding?-carboxylaior  admi ni st eri ng
di ff ey ent I\%oq‘é %Qﬁcﬁl%%pyrfd?f) S%QE@yel 2 Qthetra"ﬁglﬂirobenon 5]

parent er al arate

or adm nistefin
ginmplosy- ¢liroridings- cetbpf(eméﬁbyctmg]écg@eu ntervals, or for
titragi ng{;‘tﬁ}ﬁf Separg@:s. @91{1&%54 Hr gl%ﬁr%gx%{}zﬁ n?elrﬁ‘foxy 1,2,3,4-

anot her assi st ¢ I ance
stapdrosteszaf, ﬁhfulto[bhslpﬁ'odmaamnbp&tlmat i on and may be

DOV 20 Wt B, S9N B BERETEUER 5 e
b8, 415Hetraiwd1pelfﬂdsrndm[4 B%hndthémanb@[ylate typically | n the
conr o™ okl 495 il oA i B IR R s eyt
th,é,SFlaltnzgtydmﬂl&bmﬂo[@&b]m@lé @-cabmwatéfoo ngy and nor e
pref rred . in.t out . 300
g © o Rl 8 R A o A B R B 5o
mtoiplrop@lanétyyldlose SQétra‘hgd}m l&ibmutdoﬂfll ﬁ@]lﬁ(ﬁl@@@dﬁbox&% ng,
ile_.an trav us dose on 0 t
TR e e T AR P e
ﬁd&ﬂygtosIlg-lb?lddd[IBS)[llﬁ&ilehﬁfﬁodﬂldﬂdéeg doses. These do_saﬁes
are se aver age man su ect aV|n a wei ght
of abdut @¥- @gg] -HighIgpstrpyr '%ﬂ)am?ﬁ VASREIR Saheng 3. 45-
feea@u}oyl Yr@dﬂ[&ﬁﬁbﬂln&iﬂé Bydiddhtorideses for subj ects whose
wei ght falls outside this range, such as infants and
t he el| der |N9 (m‘ﬂw mglylcarbamoyl) -6- methoxy -2,5-methyl-1,3,4,5-

tetrahydro-1H-pyrido[4,3-b]indole
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As di scussed above, a conpound of the invention
exhibits acid punp inhibitory activity. An acid punp

WO 2amb/agesi st of the present invention may be um(el‘/mzbgs/00379s
conbi ned wi th anot her phar nmacol o)al cally activ

conpd@nd, Nr(sgidi¢hlerad- Ib’tf‘dnlﬁ?féafﬁ? b$- “ﬁﬂ‘&?‘)‘rﬁc‘%‘f‘@dﬁcboﬂ“?x}
7§ 115 Verrfh g%oﬁﬁgfndog@f%]nﬁ harly in the treatnent of

dgastroesophage i sease. For exanple, an acid
punp ldnt agenmputyl-9-ghpyridinylearbamoxl)bomnpbends-srethyhd 3,4,5-

ERABHIR Ablg P s 3URRALIRABLLYGR) |V accopian € sal!

ove be adm ni stered
si mul 1t8ane®l98(l335 dighderadnpyiridyl)p- mth@@bmzaﬂeﬁ]@m[?a 3-
{1;,1 n]j?da%£9 "‘&&rﬁnd??o%l% nmore agents selected from (i)
PETEM receptor antagonists, e.g. ranitidine,
| af ut1|9d| neN (3rf| chelﬂmtdpyr&lm 4 iyhpea- (e@homeqarlfoavrb{i?rrmth‘G(Yah%l3 4-

GRS Pgobit BT B BRI, o7 2ol azol e,

t enataopr am@eﬁ-dmlmmpﬁzdﬂ\ 8- y&)n&inieﬁms;ep,ﬂézbl e; (iii) oral

Ehpara POt - Srnsar riarus hUBREN 7C. o

pol amiezi rN:(3 se@iameﬁopmﬂn -4l)-6- eiaanmqpn A4s,4-t epr enone

A Ipenep b B P gatte R g RGP RR M Gt 1 n

vaccime, N i}&ilUMbldvﬁytﬂﬂﬂL4-§d)3ﬁ@-d(antBy15 rfrElfth(y-l -ox0-1,2,3,4-
ant agoni st s, . dol asetron, pal onosetron, alosetron,
@E&@gforéﬁarbi?l BPRAMIYS t r azapi ne, grani setron,
t ropiget r oGy (F5-3R2Bro-LpJaaaLs-tlfoRtHoRGHRLILE, @Ifuro(yl g])
5- HT4 "agoni st's, e.g. tegaserod nosapride, cinitapri
pytidlingxd- ¢ﬁrlmxam€de (viii) laxatives, e.g. Trifyba(r),
Fyboggl (r ). evac
(1) gﬂ;& A ’\%\19 ndg%nfié’kkl&% % )lrﬁ?g%l él%&éﬂglﬁ%%}?g‘m@gﬂﬁgﬂh &
b)ﬂdlm%mrmmmﬁ@DOQBES (x) GABA8 ant agoni sts, e.g.
4 | e O

50 o S e AL AP R

glzabmamwn)fiepyrldimumcdatpl ne, |omerizine, diltiazem

D o 35 BRI R A Ao BB Rb B A, s APD G AL Ao o-

| er canr di pine, eva nic pI ne,
Plegbobtapiidie; l-pbendammmlht;: ni trendi pi ne, barni di pi ne,

Pk Enons BB 0SB DB BB

glohragainidd)sl -pyeidihiumaate sbdipn ani de, donperl done and

I iride: (.

o £ 1 Bl a ¥ Cridishioree B b orb b ofint BAGM-31s -
diapad tbémm,smaqegut]ﬁyrtdazmapmeﬁbamlde

(? Si ? ) 7;}%?3 55;[@1'{:}?§ {)}lln%?' )03"5, h¥or2>p %Qy%y%]d t?uorom o’xy
bo- mrdnwhmbem[zx),s]ﬁjrb[[z,B d@bﬁidazmema.[baxm@& [1, 7] napht hr |

di 6-13-d TAK-
L5 SMti o Ot Bt Bt Py B T Br ARy SO Tk dphe

amyamﬂena@[4051ﬁirbpzysLd]pﬁtdamh&-%arbaxmtbydro 3 H 1
4-triazol ht?(l anepi tant, [ tans and

3- [[231mst %‘%zg} %dlehlisﬁoﬁ %rd@f HEWPBREA-3 -cy opentyl-4-oxo-
YL aRIBeARl 4, ATRBR YA pRidsht BldatokARie 3S) . (Xi V)

Hel i cobacter pylori infection agents, e.g.

clarithrom cyn, roxithronycin, rokitanycin,

flurithromnycin,
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telithronycin, anmoxicillin, anpicillin, tenocillin,
bacanpicillin, aspoxicillin, sultamcillin,

w@e@enesss | in, [enanpicillin, tetracycline, PCT/IB2005/003798
nmet roni dazol e, bithmuth citrate and bithnmuth

Mqﬁ%a‘%&ltﬁ&@» ac@é’ﬁ(z)bl@éa‘itﬁ tHerddt L\Q%n%{@wﬁ?p%ﬁnd R RbE & its

ni ne,

ferbaco) Qﬁéhehﬁnedba% A BT —————
M%é lsr(ggcqu{.: £sa]~saﬁ5‘t agoni sts, e.g. AMz 517 and
(xvi1) nmuscarinic receptor antagonists,
trospl um solifenacin, tolterodine, tiotropium
@ ﬂﬁlg gpﬂ,%ﬁ} ra‘?@ht ropium ipratropium tiquizium
daf enacin; (xviii) calnmodulin
ant adliwi cotpoursls @f faquil @mnag baupctped 9)76@@ fo(l boivielg processes.
[ c n I i S,2 3 aC| i sol gl
BRSPS WAk PRl il PheitBpdlnns iR oplow
@e go baloisatstood mcerepcbsﬂmmmc peppskdenaibed abgvede nadgemito &rmula
@g s%me vglsan? xamot er ol ; (xxi) beta-2 agonists, e.g.
Fhtitans™ 't 8Fi5ttal i ne, arfornoterol, neluadrine,
mabutle ronb embodimeti the corfgadeofoormuth ¢NbwdicesinlY, is -CONR?, T

@grpg%%eeﬁ,gd,‘ antf ag% te Olélpttedéll ob -t--g;{ léhealﬁllggr l?lhlitcgtg %loﬁble bonds,
;b=€w as AR, GRfDRZ RPxxidi p aleak aeﬁgﬁd‘d iatthe gehel description, can be
proter nol. and terbutalinpe; xiii) al pha 2

S RTGs S gteanore iGiec B e, 1 of ex. i ne,
Gamgmmﬁhaaeltlzanldlne guanf aci ne, guanabenz
tal i pexol e and dexnedetom di ne; (xxjv) endthelin A
ant aggrh,sts, e.g. bogsetan, atras ﬁﬁan anbr i &t an,
cla ent an, %@ ntan Hy tan aHﬁ R%N
( deﬁTU himeg, and
|'opepaim de:F'{xx )oa |0|g f‘nant&gﬁmsttoZC X OR’
nanFg buprenorphlne and al vi nopan; (XXVII) notilin

agon e.g. Pytnr onyci n, "#i tenti nal, SN 305 and
atil noti n (x>o00HI ) ghrelin ago@ca;s e. g. capr%naIeI in

and TZRc 01; XXi2X) Achicy el tinmul ants,

7338 and| g%;’(‘ a(ﬁ%’agon'f’ ° (R,
i tri e d®, SpF- 476 afitP:E- ¥508: (XXX )l

antagoni sts, e.g. NN-2501 and A-770077; (xxxi iOR

pi peraci | 1i®¥ | enanpicillifd tetracyclinggg

met roni dazole, bithnuth citra é nd bi t hnmut h

subsal i cyl at eCOZG%xm ii) duca dn ‘1 i ke pepti def%CHs
e SO g
conduct ande crumr acth ot assI umy 3

( SK- S)E Ciht a’l(go kists, e.g.0 apan®®, dequal i gj UmOR
atracurium ¢gancuroni um and( at)ubocur arine. “ t hod for
assessing biol ogical activities: The acid punp

i nhi bitory actiyi » and ot her bi oI ogical activities of

t he conpounds of" hJ S | nventl U
:I_/G/ = (R In - P(n) ' ,
“w

OR1
(21) (1) o-R'

(20)

In the above scheme, an appropriately substituted aromatic compound (10) can

be reacted with 2-chloroacetoacetate, for example, in the presence of a base (such as
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were determ ned by the follow ng procedures. Synbols
have their usual neanings: nL (mlIliliter(s)), nL
wo(wheeaabistter (s)), Kg (kirogram(s)), g (granm PO1/1B2®5/003798
(mlligran(s)), ng (mcrogran(s)), pmol (pico
delam(ls')h)oxldmmdl t}(erﬁklej ito ﬁbliuﬁltl(eSl)lﬂermédla(téfﬁf the fmlﬁa (11) which
ro mnol ar

R UAFR o eyl £, el e e Sop O (e smeR gosphpri
meid (PPAN O a(eth)u)esﬁ]&in#c écﬁcabl&i e lfk@ﬁb@b})ttampthﬁﬁEr;lﬂ_{ﬁUﬁf& &fthe
Or Cl nge stonmcns

ast e s from sh
Pl 20T PEemERE) F PGt ¢f Hecaben e formylted, fo
kbtdnipte, A‘v”nﬁﬂﬂ&hlofﬂmdﬂbﬂ In@dthyR LBRY $n \WRY Srefth&PBf ﬁﬁl chioBlR, to the

nuco nme fre h porcine stonachs
ugﬁ Z(gb F%?p h(lé\) tsl‘paﬁqterfrieplagzof the formula (13) can then be

mw&@w el dARIORPINNIE MRerinE@hile ATAE Yorm
W{%S M sugrose gﬂti 4lOC The gr ude pel Pg?@%gbfcg{ﬁg\?g ith

Kinge A8FNLY Lysh | ¥n sadiumpo chigteq of opotawium rpermiinganate. The
sl fidde DM theBsmAE Pty bideHbdEstel$2d QcPina tl%‘?étggﬁ%dmtenof the

The resulting pell et was re-suspended

Sippls 65)-ahbe tinfermedial o tfenua (HBnednt Wegr@mpermerted to the
%ﬁ%ﬂlﬁt‘égﬁtth@ﬂ)rﬁbla]@%’ ﬂQQhegmfc%ecﬁ 'Hf'?orm-ﬂlﬂlo( lggﬁ%é fadical

vesicles were col |l ect’e fromlnter ace on
Bipayinatien | fpjlewed dit @ideriep MHE fool ¢xample, mem«gmmame

ﬁhé‘ﬁ’l%@t@c(? th %rﬁecpEa%ctﬁgrpB% re‘é/@té?_&ﬁtﬁ{fh?@\ ne hydrate tolo tain

room orci ne gastiric
thmbqu@ﬁ? ¢fdhe farmklp (H8) whinle caalst arbmatided usmg known methods

0 sure accor
rlrlgtgl fl'e éherr%gt E@ém t(rel!'ssc%y%@gr Jee Y ﬁ'e iRy a?tlnﬁ%ﬁnﬁélfg,)'
T Biter@gdiate 28 fo@Ra6 (19T heconwedteait teothe/ émemieeﬁte\wﬂfermula (21)
B oy R BB s LSRG S hothon
vegansbdicas EF! émmﬁed&te"?r%ﬂ G4 (20gNfollbwed By B4idMdrolysis will
. react,
Qs Bl et . 2 T < %@carsbwm@@y
mading. tli)a aid peﬂide ec dmsﬁmmarﬁgdwmwdcﬁ& éstr ogﬂleﬂhteﬂﬁe%%t@&f
% go &lél n@ 60 m of reactlon xture ﬁ%

‘i"H LI W 9f) apgropgiats anipg HBJF’ Faulp rNHRondos exgmple,
@h@yfﬁ&&ﬁb&sl@@nﬂ&&n§§&ﬂ%dh&¥ i&doh g tﬂ@%e%i’lﬂbt( ., in the
dodec %@E (.SDS). Rel eased jnorganic l{l)hOSp ate
RPSHY Aefﬁo%dg decip DMK or diiseripeatistbyeniing i THEM ure of 1
part Iﬂfan&ﬁeﬂ%lﬁﬂﬁméﬁt UiRE EBMmpoHat & it fo?tmﬂg r@y #hidinlP 1§TM

acet at e drate and 4 rts of % ascorbic acid
‘?B&ﬁB 1%)55 C r%é% ™Png s N }Shﬁggﬁéﬁ*ﬁﬂ%@ & [--wiesreen ¥sand W
iBRkd AR isABEEL, e Amaiffy dWed Ahds @%@@L@o&%ﬁﬁ?g %g‘? a?dcéa

showe ot ent inhibitory activit resul
¥ uBs th HW 1 4y Pbﬁ'ﬁtsmfyd éﬂtthp\gmeyalfdewlph@ camippoyniiesict

dsQledcPBb G t nfhbG: ShAWLi N Table 1. Table 1. NOVEL
HETEROCYCLI NDS USEFUL FOR THE TREATMENT OF

SCNFIEANNAT(RYAND ALLERG C DI SORDERS Cr oss- Ref erence To
Rel at ed Applications This application clains priority
to Indian Provisional Application
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1352/ MUM 2004 filed on Decenber 17, 2004, and U.S.

Provi si onal Application 60/637,232 filed on Decenber
woDbnge/@a@gss. Al l of the above applications are PCT/IB2005/003798

i ncorporated herein by reference in their entirety.

Field of ¢he I nventi on TR&Epresent inventogn rel ates

t oonavel AL igyclicy RSt er agest {,PDE4)
i nhi bilt fs/—(a%d—anréﬁg;@:ku{—mg& t pJoner s,

dif%et eXongy's, regi obsonebs!, st erfoi donkr gr' pol ynor phs,
phar mac ically acceptable salts, appropriate
N- oxi deg?g) and phar macellf¥ cal | y accept alP® sol vat es

t her eof maceuti cal conpogjhliaons containing them
and their use for treating conditions nedi ated by
PDEVT y—ihe i i on, suchras asthma and chronic

Us.
Qb t pUrMONaRA-¥ii s
the Pnven®on A rway int atf’on characteri zes a
nunber @f, severe |ung di segse i,ncl udi ng asthma and
chroni ¢ obstructi ve pul non&ty Ot sease (COPD). Events

| eadi Q.air ohstruction include edema of airway
el 1 sk AR SuR 1Bt e et Rl TEaciod it tesharine
_hymgp t@ Dléld'mahé dmermf:digtardf f:ﬂ@lﬁluid_?_(lfql B@m_mieﬂﬁédizﬁ?@i 8aj ﬁcfnsthé}ﬂge
necrea nmucou roduct i.0n. e alrways,. of asthmatic
AT FERTE = sPPPR, o (TRIa B (v BRPFia S APy necsin ja weld he
ofermirdiath of ofsmalp i Yoy TAE enibriRARRSIT oMM NOR) cah BRIGHSRsed
;I'he n@gmtt ude. of a}st@t;ga{@c reactions is correl atéd
W &K PR B Yromudt RdphiThs il cempeundrpitipraulaiysan be
prapared by edchid R Rfd RORIE PP RKY Mxell SnhRIHAE of AR L] Jr ¥he
IuP s of ?sthmat,l c patients although there are

in th
Py 0 CtYHGY Wih an arprapepteiamine ofdheaformiiaArNEIRE,
fbaféﬁ&iﬁ]ﬁe,oﬁsiﬂgyﬁér{agr_da%@c%B%iiﬁ@ﬂs' $eh %ﬁ kil Re @H&Nﬁjﬁ?h{eggéggtgre

{issues. Wen activated, they synthesize and re

Crdfo |13 AT RISSFRFE OF sadunh Bydrige émDME or diisoprapylethyaming iT NHF

and i1RTycRBREME e bIBIH AL WS cSHS T in Y is —

rel ate _eox%gen S eci_ees’t h_atc cann%?%ig@grgmgo(gﬁr‘ﬁg%@ Yis

bPYRchbisConfé iy CT0i Bis NiTWripNR dla dntted lina f-t-olr betddr-Vadnd W

@B RMBsdn® tRErehfARl Y Gl esigs 0ol

nunlbréfé]ojf aut ol mﬁun‘éﬁl nﬁ?‘ﬁ? mgﬁrﬁ?@%&pgﬁgg’a{%@s% p=0.and Ar,

Sdhs Bl nRt gnd marnepddseritiedrin the getesal aipscoikiiorg cari gpnevhihegzed

RldeRiBsyint ' ciated with these

&r gt eli nsl &g%%&%@%%@%ﬁﬁ c benefit in those
hemadls states. It has been wel|l denonstrated that

TNF-a production in pro inflammatory cellg,hecones

att enuatgg by an el evatigeEtof intracellul ar cyclic

2
aflgnosi he 3, 5' - mppaphosihate (cAVRY” TThjs>4%bond
mesSEnger e r o ulkatled lo /E&he_ph@gs ' rase (PDE)

®D) . Background of

a

ftanf Y f, enzynBs. &Thé sphodi est efase 8hzynes pl ay

Ar
AT
- . ? S
R T ]| JHRY,
V. =
w X
(1) o-r'
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integral role in cell signaling nmechani sns by
hydr ol yzing cAMP and cGP to their inactive 5 forns.
wo obbeasson of PDE enzynmes thus results in an BIBIB2DOSN03798
of cAWMP and/or cGP levels and alters intracellul ar
r es pdmsl&satioee ekitmne, th)eﬂhtebthétﬁat&(lgl)adaﬁ bbyeaated Qﬁ&lan&eﬁﬁb@late

F oces (o i ¢ _nucl eotj. des.
B SRET TP AL TRHRY 1 Bhaing e e asdidis @i formuta. (19). The
inteomadibta rafeboiwa }Egtfa% einpflﬁﬁ basﬁyhﬂﬂyzedi d‘f ivef the aﬁtb%dﬁfﬁ of
e i o e ene, fam in eosino

fogau?ﬁg‘%&f% @??80156‘{“@%%%?0"3%Kpr@athecPr?p&fegé%y ’P@ﬂ“"g the
&sd hatidle [oRe@ahixed BifydridCoredehyE dster Mfﬁqe, inteFrfd¥ikie of the formula

§B%r col. ScL, 19, 160-164(1998 Barnes, P.J.
YL BHIPPFARE BT amdga of theft OﬂwilsAA R( foupmplerpgng standard
mmhdlﬁéhscsﬁéﬂ 4sGhdbe kh&Wh indtﬁe nfé%i}@ @éj% eplifd &%?eﬁce( SESihm

are c|lassifi into ten fa ies on the basis of their

E%?ﬂ%”ﬁ@“g(§€ﬁﬁﬁﬁwé§maﬁHW6ﬂVBN@ sequence, substrate

specith
[ g odIeIr :ylﬁﬂnagﬁéthaﬂgn&%ﬂﬁér{tj | ﬂg& Hysu.%(’@ cml?c{uggscc\%}‘ feﬂﬁﬁi 1)%%%FEH§Y

Ba
iRaFONRAC R and ¥eare Ny jdand 86 arp 7 theniprted [inegdoy-] irfthe rnsmurxgle:pte
d&ubi@ = bat f) 3

! g(ogﬁpa@ Olk 1 Mn@hﬂlr &1 ﬁ Iﬁ R Xﬁ@ﬁ%x éde&%ﬁ)‘ég *?r?gg general
498%3)81011,84@156 mggqud asmwyﬁb@blhlthetgcp@sl sekgmess nor e t han
Qafergi@%h@,ggndl stribution of isoenzynes between the

I's varies markedly. Therefore devel opment of highly
|soenzy sel ective PDEanhIthOHS pQledes a uni qye man
opp fty for sel ve mani n"of various ];j
pat,jy siot ogioga™ essegm,fhéggggdlesreras@0£ypé ;
(PDE4) Od'S an enzymne vWPR'ch regul atesorictivities in OR
cells mhlch | ead gﬁalnflannatlon 2y the lungs. PDE4, (@)
cAVP-@feci fic and - independent enzyne, is a key
i sozyne in the hydrolysis of cAWP in mast cells,
basophlls & sugophlls no gcytes and Iynphocytes The

wé Vatd) {Ran
Ejﬁitgﬁ pgfg atlo aad—» eégiiij
|nh| btﬁo rOf nEdlatg, rease has Yed't Mﬁdespr

interest in the deS|gn of PDE4 |nh|b|t&§

[ Troph¥T. J. | Bpir. ait. car® med., 157, @

351- 370 (1998)] ExceSS|ve or unregul at ed TNF a

production has been inplicated in mediating or
Dumber of undesir

ex rbating o
coﬁgﬁ’ g ost@@aﬂ; phri tisRand oth?mau
condltN t re—stock, \e

nlotb/Jc sheek?,
di stress synorbnme and bone esornyi on dlsease
TNF-a al @ participates in &ﬂf onset and progresauof_ﬂ1
aut oi nmune di seases, PDE4 i bitors may find utility
as therapeutic agents for rheumatoid arthritis,

mul t Ingheabnyt gerssil schame 1ICRo hpprepridieheabeituttdaomatc aldehyde
(%@bﬂz b@@onv!:rted tg th]e mtermedla(téL gtg t%}'mlﬁn?Z?:I) bsluc as 4féactmg it with

ethylbromoacetate in the presence of a base such as potassium carbonate and the like.

The formyl group of the intermediate of formula (23) can then be converted to the
cyano group using a standard aldehyde to oxime to nitrile process via an intermediate

of formula (24) to get the intermediate of formula (25). Cyclisation, for example, in
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Strong interest in drugs capable of selective

inhibition of PDE 4 is due to several factors. Tissue
walz@bnedsst i on of PDE-4 suggests that pathol ogi BSI/IB2005/003798

related to the central nervous and i mmune systens

thoprddee of lafapedpidté BmiielsesH ésvﬁn%dé ot ﬁkh:iahhﬂé? fc8n give the

addlt the [ncrease.in i trac | ul ar

41?%( f “"at@ 3%9."8&@1 a5l Qﬁgr?%'é&&éﬂ'&vénﬁﬁ to
ﬁi@Eménmalruté) lof iférhuldh@3).beRR ex@hple, Cia@&xa@dt effi tE& Gntbrthediate of
wn&z& tent cells where it acts as a_deactivati n%

Rhgspharpoxyeplaride g giye Hiesintrrasdiate of fosmplade

fonuweSHPIARSnatioRFedad ¢hdBOEAR zeRARNA i1 PrBEhLYF lladlum
di stinct gene (British Journal of Pharmacol o
ABbceon b be

n carba, oy giva . insypgdiaty of famuisdeh. dsrowdiere
bomiRadl RE &M{Bel @éﬁ?é §romlﬁéqlnnac1eh@§§d CRl §i%e LESHME d aﬂe of

suppressi on of cell activation, whi ih turn 1n

forraula (@Yuietipwed b)‘ldlsp’éF@%?@é 06fhed?r@nlmfwlﬁrrmltﬂeyf0r example
i N i
SIS EONE sy SETGEROTAD PR 6, topye
weh [aprayith; syifii¢ peidarieldn tl@fcatblweylm(wcéymmdletfe qfrfernﬁmE(ﬂ)
BRGnd %gFll’lbé/%lHQ OF%MDBR'H !m% g{re%?reh% r@%nﬁ?ﬁﬁa acfhdlide or the

pot ent i erapeutic targ

mixed wanhedrideopr QGtWr aﬁterPQEIht in¢rinedinter of fcnmmd)r (unawih yan
u I e

Isproplie! Sfing1 8, b, kRSLE RORTR, (P sRaBbE” pibi “Fhyoart, usi

@ndiEDEs- suchrast theseclarotvnaih the dikoatsre sy gt, eim)thapesgms tof isodium

Al BIT L S PPl Bis B Gl il "\

O eslln lysﬂqnpthbr BnbodBuem(rEth@ dédired Mpﬂhwefbrmtﬁa B),wherein Y

%1 gt s T2 T B inpisliont bl opiand A T 0.,
‘RQIXL &I dndhR’ aveas dedckibelt ia e éeha'gll std:rl]jé@ﬁlJ cfa?l BU SineesRed as
its sever.e ynacceptabl e side effect
‘%F%ﬁ’eﬁg”g"zé‘fqe@# Sypthetie Scl"1181“"‘?I?Phar macopsy chiatr \1_,
GaftrIXhémOBH) which is herein incorporated by
reference in their entlrety The cause of_ severe side
effects of several PDigs |nh| blFQ;or mol ed®) s in hf
cRdni cal. trial §SR3s rec appare@ .
emgﬂ bi ngi A S|t§slb @lan PDE- 4V.at!
i nhivi), r+m)d | es may Biv so PDE-4 exl'st8 |
di stinct?f or ms ORhi ch repr esent QR f f er ent
conf ¢®hat i ons.(33They are desi@hated as High affifdty
Rol i pram bi ndi ng sitePDE-4H and Low affinity Rolipram
bi ndi ng site PDE-4L [Jacobitz, S., hlin, MM,

Livi, GtR Bur oyM . Trophy, T.J.,TMl. Pharnaco.,
50, 891- 8)35 (199 ot was shewn tha certain side
effects ( nd gast s &°ac C\I‘__ on) are
associ at edr, iBT T oh of\k@ y das’ some
beneficial dctlommw'are associ ated

_p1
(36) (1) O-R

In the above general scheme III, the intermediate (34) can be obtained by
reacting the compound of formula (32) (wherein Z, is Br or I and Z; is F or Cl) with

the compound of formula (33) (wherein FG is alkyl, formyl, acetyl, cyano or ester),
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with PDE-4L inhibition. It was al so found that hunman
reconbi nant PDE-4 exists in 4 isoforns A, B, C and D

wd Moébasss T., Engels, P., Fozard, J.R , Trend=CT/IB2005/003798

Pharmacol . Sci., 17, 294-298 (1996)]. Conpounds havi ng
iy regarPPE;- uhDer &pp@piytﬂfbasé@ctoadmbmi dugh as/gotasking oArboBat® in IMF.

i e fe r. sid eff cts
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ar success

|S%%y i,n itors, b ed.
g‘?‘-‘/éfd#paﬂrﬂﬁgv%aw Shdbn ppsmediate, gf bfptmtt;'ﬁ (36) with an
ﬁfﬂrédﬂﬁw amifdesr Mmtemul WNAR? Ofor th@mbR! MHing ﬁhnd@bﬁk basic

Gulden Rof lumilast of the formula D and Bayer's Bay-

qdgops, Skbcrh %%IélOfeok?ﬁﬂlhlnEthﬁdv%raﬁueea@rﬁedma@vme@esqfa@élum

dride FADMH dr i leti3hinc G} PAE af ds which have
g%émn oten{ l%@*i&fgél F?or agt?ngﬁghnclude

Cel | t‘éd’ﬁt anogippeyheripenty 'ﬁé dﬁ%rledrﬂprap@ndseh@rmwg (1) wherein Y
Bl-oemir?s mZd F?rﬁest[h £ Eé?&/é@d']aan@ @Eﬂﬁ %%%eg VS;HF \k/ai'mtﬁ]eq%g

of the fornula H However, it
¥f pbeak {hedattedslingdn #ﬁ@@crsrnqgrrqmm a donblé bend, @mm:szou v

A2 3 ni_C
POk, RAR?, drr RO ity %lrn%gé;%%w&%?@t%ﬂ‘ G bl Giesized as
deyeritied imilie geneea] ayrdhetic sshemed¥sent | y under gO| ng phase- 1
gg%ﬁ%ﬁgJ %Ehéls I nternational Publication Nos. WO

9§ and WD 2004/ 089940 di sclose tricyclic

conpounds usefuszor the t tnembnof |nflannator 2and
e di SQL’L)S*’W TrTe@ HE_| NYE E<C ok
éﬁw er@ onrelﬂestx lmtao w&x
conpounds whi®H i nhi bit PDE-4 R&Vi ng t he fornulaow
bel oM87)(1) wh@s8ei n each occuf¥ence of Rl, R2 &t R3
may be sane or different and are independently
hydr ogen, substituted or unsubstituted al kyl,

substltuted B? gnsubstltuted aﬂ%¥§¥6, substltgged or
akanyI r uns Qg, tu. N o2
?? A ubst T‘fé@ér_ tituted © 4 R
cycloalkylabkyl substituted onxunsubstltuted
cycl oghkenyl , subst it ut ed or4insubsti tuted (1) 0-R’

cycl oal kenyl al kyl, substituted

In the above scheme, the intermediate of formula (39) can synthesized by
reacting the appropriately substituted or unsubstituted intermediate of formula 37
(wherein Z is a halogen) with an appropriately substituted aryl intermediate of
formula (38), for example, under appropriate basic conditions such as potassium
carbonate in DMF. Intermediate (39) can be cyclized, for example, under standard
acidic conditions such as with polyphosphoric acid or methane sulfonic acid, to give

the intermediate of formula (40) which further can be formylated, for example, using
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or unsubstituted aryl, substituted or unsubstituted

aryl al kyl, substituted or unsubstituted heteroaryl,
wOosbstd43st ed or unsubstituted heteroaryl al kyl ,PCT/IB2005/003798

substituted or unsubstituted heterocyclic group,
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g{ISXlll Iolﬁ 4ang§ ggﬁ%éﬁgzgigsﬁe?& b%] %erngrgry gm:(R/e

§sm®‘al $Q!IEEd Yor unsubstit ut ed het erocyclic group,

substituted or unsubstjtuted heter ogécl yl al ky

hal o, -&b cyan| - Ra, - /3? c(Q
O N e B R
- Gp=8Y- NRaRb , - c

(Pa
- SRa, o”Rfr a prot ecthw group or R53Rand R6 may o j oi ned
togetdser with thedtomto whi ch* hey are attached to
forma 3-Zoo®nber optigpatly substicbed’ed sat ur at&gi)R@r

unsat /W;al icri V\pl ch ma tHz’an@bb
up #.0 et ermqt/@iég 8¢ter § ach
occurrencggof Ra and may be s’%\ pr dlfferé(nt and

are inde{ggndently hydr%’gen subst i P8t ed or
unsubstituted al k @lbsti tuted & unsubstit uf®d

al kenyl , Csubstl d or dmsubii@pﬁf ut ed al kynyber?
substitutigtP SUb.S_LI ‘ Sal ksgjr_fj),lﬂzmt ed

nitro,

Pf\ihaRb

or unsubstit wcycl oa subsgilt ulle
unsubsti t ut cy®l oal keny|, Sjpl(bst itute

unsubsti t ut ggp)cycl oal keny{ 4 kyl , substit fedRor
unsubsti t ut ed aﬁWR7 substi t ut e@bmr unsubstitu

r

arylal kyl y Gied Mo ut ed heteroaryl,
substi t ut SUBSTT teroar W)ala. 2R,

substi tuted gRisubsti t ut terocyclic gro
substituted gr’ unsubsti t ut gsg’ et erocycl yl al @IODF{ nitro,
- OH, Iz herabovd whemé V, dedhigtmedivad @GPoan Be Hhoiesigdd Bigreacting

. R -CLOOR ., -C(0 Ro , -S(OmRa, -
t%{ g@%%%formw%’%g ﬁrog:clrg&%rgéﬁz F(‘)r example,(m 2he presence
of a suitable base such as potassium carbonate. The intermediate of formula (43) can

be subjected to cyclisation, such as in the presence of cesium fluoride, to afford the

intermediate (44).  Intermediate (45) can be formed by formylation of the
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Ar is substituted or unsubstituted aryl, substituted
or unsubstituted arylal kyl, substituted or

wae®aletssi ut ed heterocyclic ring, substituted BET/IB2005/003798
unsubsti tuted heterocycl oal kyl, substituted or

HRsHORE (44? %qclhfstvﬂﬂpﬁf:ﬁﬂ)roﬁl'em?bme@{ yl Sﬂ’l@fslh 'tﬁéﬂr@s‘én&r of tin (IV)
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@nverreduiosthe tmtbmmbdcaya: bb &drkaylaaf4Ry; | sustu last»vlthumetd)nmr acid in the

unsubstd t ut ed ar substi tuted or

RIFSFPSS Yy base %‘B‘%? 'B“t’lé’él‘e Ifheuaﬁé B%tfﬁ“le@{a ea"qﬁ%‘i"b‘ﬂl?]ao@}:%“&hen

el cggauﬁdd@t u(rjdauﬁad oﬁrnédnmsduas 1(4:191) ?nfhd fdn kaﬁﬁ]ﬂé:,yatﬂ}d) ahlsydiformate
stjfuted or stitute ete

BliRStd btirbrtih atpatie digtent O3 ek Relpr apmple

zﬁrha{eﬂﬂ)erahﬂélbgm C r(ﬁfgh&b S@niﬁbvldéitlﬁr ﬁfbln’ﬁédm& ,of formule} I(51)

enant j.oner i ast er eoner, , ar naceutica

Inteen '%IBI(él)s%ﬁ"t © N%‘SFFB% gr‘”‘%ﬂ ng%é{)??ﬁ"t?a& W PhOSPhor“S

@@Glﬂﬁﬁ@{oﬁ‘foﬁﬁ) kﬁéaﬁt@rniéaﬁféi‘(ﬂffomﬁl’d (tSlZ)i‘ Re&!cﬂ@@ﬂécﬁﬁ)nh&loﬁ of the

npound according to Fornula | rein the

@Eﬁﬂg?q"ttﬁ E¥)-sfor prample, ithskd/e oy é%&n%x wylfel aﬁ%@t the iftermediate
@by mwcuys&tbwel lwin%dna?é &dtodhula BYRTE etx%ﬁlél ia)Ed fdekod of a

substituted cycl oal al kyl , substituted

Raye Srbaaskeodipm hlé‘lﬁ%’é}{"i @rtft t=_hs Itkg c Proidree thg| ipferyqdiate of formula
gPghi hH&l%gmﬂSIYAd@ bk Ydrmuﬁl{%h b hRAal 15# rea%ﬁ’r%sthb betl Blide

eteroaryl ring, substituted he%eroar

@ the mixagt %@yﬁaeeqr@@w ¢ate|of yhe mtemlgedlgta t9§tf©muldae€§4bwm|a@
e{ﬂp?%nat@ngnﬁybﬁ{ {hte ufoﬂﬁulgl Kﬂ\h?r o ﬁx%arﬂa)f Qﬁﬁ% {}%nﬁ?rgebag{c

erent and are se QCte rogen I ox

deatlitigensuch zasithasy| knowpaincthe hiteratere (ng iy pres¢nice o(f 3§jium

R&E IntStR dr & DAL dp@m}d’dth fikfgstituted or
If})ﬁ Stitute lsopl&gg S' u'bsﬁll Gt ed or unsubstitut ed
al keriy lyet anathst ¢mmdederm,rthud|®irb$t¢mpnue@b &l flesnmitd (1) wherein Y
s %6&\1‘1{&,% (iesd-NRa, T, U, and W are C, the dotted lines [----] between T and U and
between V and W in the ring are absent, the remaining dotted line represents a bond,
p=0 or 1, and Ar, X, R, Rz, R3, R® and n are as described in the general description,
can be synthesized as described in the general scheme VI.

General Scheme VI:
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or unsubstituted aryl, substituted or unsubstituted

aryl al kyl, substituted or unsubstituted cycl oal kyl
wosbaae33dt ed or unsubstituted cycl oal kyl al kyl PCT/1B2005/003798
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unsubst P&t esb) IR koxy, subBts t g e or unsOest i t uPBd
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substltuted or ueﬁ @stltuted aryl, sub
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ihetlﬁemmyllakwd)bfohmhla 38 gvlttsublﬂbﬂoéﬂhylaébt@icetﬂt@Sfd)b%ké CPI& ,88 the

Q%Q%&Qa{% %%r or ubstit yt ed &) unsubstitute
RETLrORYE PYIEO B5° Syl rRaraspibmacatbpmaie. ntgmegitsolafitican be
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mmaned” atHEJIf eolilila @518) f&UhGbleURRE San{ﬁ%hlzp?suc%@@ i®'m ethanol)
ﬁg{fe en d are |ndeendentIy hydr ogen, roxyl,
Ev%rfateﬂmde% ba%"b‘brﬁgﬁrcmgt AEEHP enmh@a}rgkryne in THF or
l&ihbﬁi ammtrﬁ@tn CHydHES RS Ided WeesnAk KitermevRS b FHnSH gg) The

unsub % ed al koxy, substituted or unsubstitut
injeRB Fybla (&) B§'t b¢ oltteiaedby Uepting smineintennediate (58), for
e”?&b}ﬁwecﬁl’tﬁ)@ﬂﬂyi ohlotoBfhdtd, 46 RFmQhe H@Mp(ﬁgt%'bi"f‘o%ula é5962 followed

al kyl carbonyl oxy, substituted or unsu
RyreyRiirHon forpxamplesinithe presgnesrof formalsehyde ané an aJICksdtaiyﬂt sm:h

dsW- folﬂ%flesﬂff@rtl@ AL Idtén@dnﬁ&%@)u% ﬁec Fo?nrngfafég %o? hpH | u%mlg

wherein Ar Further preferted
Sé"’é‘é%#’cﬁoh@“?l@ el mnahlorqm@lnémﬁhyj clmeat m/uw wemtd']ONllal(lﬂ/)

c_ﬁlcﬁfag W %Bﬁmbmeh %’rme(?lgtg r(gfh ?ornnel%ieg:f Ei @ger %dlglte C&?})%g nnq)e

according to Fornu wherein
oxidized, for example with an oxidizing agent such as sodium chlorite, potassium

permanganate or hydrogen peroxide, to form the intermediate of formula (62). The
ethyl carbamate portion of the intermediate (62) can be converted to t-butyl

carbamate, for example, by basic hydrolysis followed by treatment with, for example,
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both N and U and Ware both C. Further preferred is a

conpound according to Fornmula | wherein T, V, and W
waemesasd U is N Further preferred is a conmppamiB2005/003798

according to Fornula | wherein T, V, and Ware C and U

@C mdrlﬁy vé}@l%un Rfr%fn@errﬁ*r@&*atle f Forfn C@gﬁ q'h@%gf ajlggiluﬁd% of

and Ware C and V )
feumtlin€h) qan deeprepackdi by ragimgpbruacid helidsr ofi thg ntmﬁdFammrm qr

%\% slte"g o}: trﬁqgte%&féﬁe & tgy fd%uﬁ%%)p@rm I\N:lbpcropr cjite aémmg of the

erred is @ compound accor
feonutal V\aNHR rforaﬂganmie tifing aﬁmaethcr coneldorprseﬁlen?r tdse known

nts ere.T, [
’Hn@} ogenatuf\?o &8sy & etrhgblpyese'% and re ng%ﬁEa"BaFBWher
cnrsqfre;ryrlcahiylammarmﬁﬂﬁandMeake)or ding to Formula I or any
(L)Jf {/ n (}'F \%‘ﬁ? gent | g&&ﬂ%ﬁ’g 1n egn?ge?b 3?§)mem Be V\s@r?tkeesiz-gd as
des@fved abdeyierallschemae Wx.e not NRa. Further preferred is a
conmpound according to Fornula | or any of the

af ore tio preferred enbodi ments where T, UV, or
Genezalyehiem e Rais - COOt-Butyl (tert-butyloxy
car bonyl ). I\/bre gnrefer abl y,ojRand Ware not (NRa.

Furt her© | scay; nd_agc | P9 Formula |
or any of forement prefern 3 i ments
where T, o or Wis NRar' where Ra is orCOOEt. Mre
preferably, and Ware not NRa. Further preferred is

a conpound %cording to B¥nula I where®® is o

Furt hernera8bes k@@me SV EA, COERAAEHD Cofathe Ointtimedidte (GO Mitha fdr
where X is S(0) m wherein mi s O Further preferred is
amplep sYARGacste aridi Nt GraseichAl AMMOpUR @cstate Capggovide the

rFrrrré hﬁémea.a%gbnedmbﬁ o 6RO AN AGEAIcHHg N EehtD sl 43U ltRiurh
wher e where Rb is nethyl. Further preferred

glamiguio iy dridee bransy T do Irgraganation. \wARr roxids sthgramino
lmgﬁra@dla?@ (385. ﬁr&hemararzyé &k rrréh be ESHVERE] toRIoBTpBEAdR &f Ftmila

npound accordin ormula | where X is NRb, where
(Fkbby@ebmesﬁldﬁscﬁm lhéﬁhemee\flerred is a conpound

accorf iy@tgant)ﬂ\elF %Egdlilﬂerrt, tlﬁ‘@ﬁé'sﬁeﬂorjlﬁ)unds of formula (1) wherein Y
is —CONR*, U is -NR®, T =V=W is C , the dotted lines [----] between T and U and
between V and W in the ring are absent, the remaining dotted line is a bond, p=0 or
1, and Ar, X, R, R%, R3, R® and n are as described in the general description, can be
synthesized as described in the general scheme VII.

General Scheme VII:
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substituted or unsubstituted al kyl. Further preferred
is a conpound according to Fornula 1where Rl is -CHS.

wo Ews/oéwess preferred is a conmpound accordi ng t oP¢GIIBINNS05798
where Rl is -CHF 2. Further preferred |s a conpound
accor di o t o _fBOrmul a | ®ni s QI rR)pr eferred
IS a conpo néaetmrzmio F/rm:r+a ee| is O.
Furt her efyérred is a cb nd accordlxng o Fornula I
where Y is 08O NHAccor di ngot'o one pr ef er o8d
enbodi ment 22t he conpound ks t he fornul altRerein U and
V are each |ndependently C N or NRa (where Ra is as
def i ned above) be pro iBY t hawH,at | e®di one of
U and \L_i¥ Ra,_.& p ed_Lr /
doubl e bondsx \ ot h dot ted
occurrence of R'" R2 and R3 ¢n
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defi nedNahgo or a ppar mac‘eﬂtr cal I y accep abl e salt
t her eof o*Accor di ng to erre pr ef erhedg enbodi nent, n
and p are M R1 |@)fsub ut ed @R urfsdbst i t cked al kyl

(preferabl r CHEZX), Jane>R4 is hytirogen. RE® can
be, for €Xa -COO Ra , .wae¥e R i sna&'s i tuted
or unsubstitut edrtal kyl and pref,erably anx dbsti tut ed

G -C alkyl. Pr ﬁerably Ar i Ran optional | yor'
substituted phenyl ti onaI(T"“}/ substi tut equpyridyl or
opti onal) yposubsti t ut e ri dyl - N-oxi de in whi

one or ndKe opt icong| ugétltu@nIHs may be sa
di fferent Any_ade® hdepgd ydr ogg
hal ogen, cYyafio tro- catb Tl’lvf‘%a
substituted & substltut>e ; kyI sub&r’fut ed or
unsubstituted aloRbxy, substiter'ed or unsubst iotRit ed
al koxycar bonyl(74) substi t ut ed @ unsubsti tut@d

al kyl carbonyl , substituted or unsubstituted

al kyl mard etk @%hémes‘ml’sﬁéafmgn@@f e aporsaiR HdehdeCitltefRddie of
or_di_ substjtuted or unsubstituted al kyl am no.

&6@8%?%?9“% o amRisoethHRipmoaggtaty &1 the PEssecA @l 8 dase such as
?ég@ismﬁf caPboRhte! daf GrAAdRARd ﬂ?e%edrit@ 6f foHHTAY %U}I WhESR otnrrgductlon

rnul awherei n eit her (1) N, Vis or C
WEb I EFIUEiBg 2BFhesuCh &Sy '@bem a@aumne hb@ms borgpe, ( ¢rj yd/g, can

BBardé ml@oheﬁlrﬂtém%atg%ff'fmma@wq}w n}(erjm%dfa“} (glﬂc%g}réh l():F

dotted |ines are absent; each occurrence

cenverss tdhespitiile aitermedipteraf formui(63) wia dke ehioridecitcetrstite of
RRHuT (68 by A ArRim¥nt v &ChLAGHINERAYS; such as methanesulfonyl

chioride in triethylamine or thionyl chloride, followed by treatment with a cyanating

agent, such as sodium cyanide. The nitrile intermediate (69) can be further reduced to
the amino intermediate of formula (70) with a reducing agent, such as lithium
aluminum hydride, borane, or Pd/C hydrogenation. The tricyclic intermediate of
formula (72) can be obtained by treating the amine intermediate of formula (70) with,
for example, ethyl chloroformate, to form the intermediate of formula (71) followed
by cyclization, for example, in the presence of formaldehyde and an acid catalyst such
as p-toluenesulfonic acid. Intermediate (72) can be formylated, for example using

standard conditions such as dichloromethylmethyl ether in the presence of tin (IV)
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or a pharmaceutically acceptable salt thereof.

According to a nore preferred enbodinent, n and p are
WOQpocaaaBsR1l i s substituted or unsubstituted al RygiraB#as/003798

can be, for exanple, -COO-Ra , where Ra is a

stididei to obtenh the intemsedist iof fdrmdlaa(mylnteamddim €13 catbbg/oxidized

bsti tuted G -G a Pr ef
BT ek gL o X edh TSR Kiiuliuh o Baneangie, or
mydrogdy | pedsxiddt too fomnl meSMtlnEMedwt@pf | fd;:hula\l-(aﬁ) dEhei nthyl

whj ch th ot
S T i A M GRRA .

pr}Shsnc hdrolgsin follbw%ﬂ Gy tftatnient withrB@G-ywhhydride to obtain the
tri

ingeed gL gpie T Dt 9 ool Fin Fefsred b

HAStHRShd hdid Balidalok ﬂ?é%ﬁé@@lmyﬂrldémtlvd ébte? @f EHe intermediate of
unsubstituted al kyl carbanyl

BB Do SRS et BORG POS 1o AR o srample, using

StRsddRBgakic Wb s R ihdI®ROW in e 1R&HDSEd (b8!, @0th@bresence of
unsubstituted al kyl am no, Accordlnggto one enbodi nent,

gqdiyng hydridgjin Pwérépmp&wmlyammaﬂ 3ad e likele

COMPOYRAB aRhel O B3 iR erktlthe Gedired RBhAbUNIP BEfBHuIATRIBwherein Y
asynmmetrical | y subst ituted carbon atonms. The presence

5-CENR oV isd¥lE . OY ist-Hd5Q), dsypehibere iCe thegdlaited lé“eP if thiggtween T

GOt @benl 97 MRl & (h) th€ 3 HrY Gbdeh Ghd Femaining dotted line
stereol soners and in each case th |nvent|on isS to be

topbaenss pdenbiechoasuirafi@r § and AT, XuRhBE.& eB' angmearg as described in
{h@%x‘rla‘?él %Qscﬁﬁfi‘(fﬂ E%“ ntftEed! WR3LERATRI ﬁé{b‘fjaltsaﬁh{e VIIL
m Xt ur es udlng acem c m xtures. e I nvention
nay al so contain E and Z geonetrical isoners wherever
ap&ge Jﬁﬁ compounds of fornula (1) which
Traqes e Single isomer or mxture of both the
|soners Anot her enbodi nent of the inyention is a
phar ruceut i cal comosition contai n*fig .one ey nvremb$

t he 8&Ycl i e~compounds, of the” d8nt et | (RO
and tracelg itcal | y acc x0|p|emw W as a
phar meteut i E&F | Y accept abl e ?léﬁ or diluent)y. ghe

phar mad®ut i cal @eohposition way B8, for exanpl @ a unit
dosage form (such as a tablet or capsule). The
conpounds of formyla (1) down reg te or inhibit @h
product i orf 2
t herefore

i nfl ammakor
bronchitis, at%pﬁ@ dermatiti®, "urPrcaria, aIIerw(pR‘
rhinitis, alleﬁglc conjunctlvHP?s ver na

con; Ulstthe/atoive schems iVidpthe Imt@:rmgﬁlawmf dermulagdb) whesy reacted with
t{%%’t@ﬁﬁc%a?e & ftomidl& (P7)c ﬁ%{/n‘ae %Q%mﬁka@@ﬁiﬁﬁnula (78), which

cerative colit di sease usi on .
pmpeid ycateryzctdrwcmwompm nmwdm thebintgimediagheiofermula (79). Reacting

%te%%ﬂt‘t c(l?@p\b{ﬂll %\ﬁ %’nterﬁﬁg%g%@ tfie ?J?Rxﬁiﬁ I@r@ v@}féw rli G is a leaving

res
group (for example R*-G can be an alkyl halide (e.g., iodomethane, ethyl bromide and

the like)) in the presence of a base (such as sodium hydride or potassium carbonate)
forms the intermediate of formula (80). Hydrolysis of intermediate (80), for example,

in the presence of a base, such as sodium hydroxide, provides the acid intermediate of
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The conpounds of the present invention are
particularly useful for the treatnent of asthnma and
W@ booenssobst ructi ve pul nonary di sease ( COPD) . POYE1B2005/003798

anot her enbodi nent of the invention is a nethod of
formadat (8 The final Pemprandsy of Wimeadb), cadi beoprefredoby reacting the
a98 'nhé %g tﬁé“ﬂﬁ)?ﬁ%t ﬁ(ﬁg@?&% BY a8ifve ae%t%?%‘f%t@ﬁne\mé“ gﬂg with an

esl rabl i mMune response, se
amrom)mjlatmm of rthwd"etmdhy /’aNHié,S bai axam]blfw ltSingastandard bastc
con %’Sﬁ%:ﬁ\e/ e§? ?}byt Iaocglﬁwrg Tms E_heer liltgra l.ltrr]é:j (?Pg?g m4t Ienprgste%aébl)te godmm
hychmeap‘éxMH mainlsqpreﬁyﬂmt}tamm mmddfe lakePDE— 4 inhibitor

h t 1 f th
T D e
i-CEVRY U 9ENRY, 80N BT, iVnﬁﬂitﬂmé 0 the domdilinkO--4 beBvren

i mune di sorder ect in nee her eof . by .
T T kPGS P v S Bbe % HSFS e rRaing doted rine
r@frésem iaV&buﬁl’éleUhH o, axlciomwu aed aec;qm‘difn;ig ﬁf ORY @ﬂicmil e as

ar naceuti ca osition,of .t res
WB‘H{ ‘i“othg 8F1f4 é’ﬁffﬁ‘PB?‘y Céfbgg synthsszed agd ‘?Sﬁﬂﬁe‘" the ge“e’a‘
séliep@n®ers which can be treated with the PDE-4

i nhibitors of the present invention include, but are

not limted to, asthma, bronchial asthma, chronic

Gsperal §€lt‘ﬁ“!l~‘elxpul nonary disease, allergic rhinitis, .
ilic gra 8P®nm, nephritis, rheunatoid CGOR

eosi
art b Lidn cyst ~ £{BInos| chroni ¢ br onehiytisss—Fn
Tl '/IL‘e—s'CI er okl g, Crd:hn{j@i sease, psot 'I h g
Ui car,i a, aadl rnal coj unc?lwtls

res ?'? at orydi st ress syndr o, rhemat0| d spo(mlyl |'} is,
osteoarthritis, gouty arthrltls uveits, allergic
conjunctivitis, inflamatory bovvel condl tions,

ul cerative C@abR’t is, eczemn, atapHc dermatitis an
chroni,e~jnfl %Hron. Pr rre /qfﬁ),am*ratory,r
cde'rtlo's ind) ude;—bert lar & ndt i nirtee #8xalll elg]
i nfl armat y condi tions. ur’t hey preferred ale X
i nf | anmat & y Rondi ti ons and ¥ mARe di sorders seheotrdd
frominfl agatory conditions @nd i mune di sorders of
the lungs, joints, eyes, bowels, skin or heart.
Further preferred are inflammtory conditions chosen

f r 0Nt € aBive LWBheRRIX, SHel iR@rrAddiaAs bNEAnAR @82 RAHBE Ebtained by
obstructive pul monary di sease Yet anot her enbodi ment

resuctiqne of b fteraicdiate af et (1Br Wseeen ng IS npnsypibEisdo 9

sﬂxH%t:ﬁEbdaEli( ctipsuRfigRl & sidsh@ted Ryl del ubtiibd drosubilﬁuted
gan i ssue a t herapeuti cal Iu%/Feffect i ve anount

h\tﬂrrﬁﬁﬁlmet(%?e) cgh then B Hested with thedntemndingsoft tfPWl%&?’)
(Jvlkb?elﬁr@&enka '8‘(@?%} @7 -whi& wanqﬁ&ego eRbRAiNBRI cyeflzahla@ to

invention is a nethod of treati ng di sease of

proxidler the infermedinle of Jerawia (4% Bm}l@wf iipfermedigte ﬁBéD ewsfh By
i He Ba to? oA 190-6 Rihe RIPE S leaving group (for example R®-G can be

an alkyl halide (e.g., iodomethane, ethyl bromide and the like)) in the presence of a

base (such as sodium hydride or potassium carbonate) to provide the intermediate of
formula (85). Hydrolysis of intermediate (85), for example, in the presence of a base

such as sodium hydroxide, provides the acid intermediate of formula (86). The final
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a therapeutically effective anount of a PDE-4

i nhibitor or a pharmaceutical conposition of the
w@e@see3ss nventi on. Preferred di seases of the eeniB2as/003798

nervous systeminclude, but are not limted to,

QSRR ATornITNESican bE PRBREH By rédcENEIHTBER 1i§85@e mixed

cardiac failure, "'shock and cerebrovascul ar di sease.
andydrigigooih aetive rtstsai ofterrediatch 86) nwidlh an cappiogriate rstipro @ dife
i S I J
%{";@@B Aﬁgﬁgf ﬁ&t bk d’?né #ﬁil?g{rapﬁdé@thgs‘iceﬁmhﬁnoﬁs §dél? a??ﬁosé Khown
inhghapktaraiuse | (eyg efifethe \eesamsuraf oddigm PDEiUﬁel nhl BMr or
tion of the present
?515\(/’ n? on%ﬁgmpﬁﬁ,%@ﬂ@ﬁ@%nt ion also relates to
pr ocds sfetsadocher einbodimenatha desined edmpdvadnof/feimula (1) wherein Y

AR K A0 Th il Bk ol e oo Bl e espee

deablmtioh thefletted lines fp--Jtim thegings mprebafrmdcttbdnjbdﬂﬂdmﬁfﬁaanﬂmm 0-
hai [ | hyd
08B ST 2 A RE B RS Grdet RS R M one. to-

ei ghtSchambXn at ons, and which is attached to the rest

of the nolecule by a single bon .g., nethyl, ethyl,
n prop |, 1- rret hyI ethyl (isopro 9?§' n-butyl, Ar
- di met hyl grhyl ACt - butyl ). Thg term
end"w rs—t_U alt )ah% piles WRitr staPboR) : (R?),
cont ai ni ngoxk'car bon-carb oublle ,bond and whi ch

be a st®@ight or branched chgbyn nORaving 2 to about 10) OR'
carbon atons, e.g. ethenyl 1 propenyl 2- propenyl

(allyl), iso- propenyl 2-me ropenyl, 1-butenyl
Bt Zhctve sy X, leemteéﬁwat%lpkﬁwﬁwla o Fonbesin b G LWk R

R be{n% B%qh&%{enas%ﬂﬁ dcaﬁ '&‘aﬁler@@\’d g l%nﬁe%ﬂ@et of

one car on-carbon tri aving 1 n the range

fofmela ($8)1 for esople with ctlorbaphanio aeid (Wietfinal chnhds df farimulp
fi..a p: fe](3

g?ecgagﬁr%e @Q grlccﬁ gby Fég#ﬂnrg thg int eréuQatg aotrfﬁtﬂﬁyf? (8%) wllth an

appebpbiatey arping  dth thet émnulaamzlﬂﬂ& foefesmsplleo using adtd(rﬁard basic

S nsa§ucﬂeisot38§%hﬂ%%em% Ef‘?e!?ﬁorﬁ_q et A & tﬂé%ge% oﬁ*"s%& m

e nol ec u anpl es
Isydcile grIoMpr dmsdpw;bglethmlﬂna jn "BAE andd62 Hke). The term

| kyl b k f :
L N T W L A
NREOyr DR €0 and rAT] TJTUI VN, ek alp RéSande3Sdnc€:hs dgsarited in the

shfieh §6seinlomh e dored ks 165 Thm T, g JomstoEttodoutle hapd 830

@ldav-e0-2, can be synthesized using the process described in scheme XI.
Scheme X1
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attached via a carbonyl linkage to the rest of the
nol ecul e. Non-limting exanples of such groups include
WO 2@(6@)54:G€H 3, and -C(O-0C2H5. The term PCT/IB2005/003798

"al kyl car bonyl oxy" refers to an al kyl carbonyl group as

defi ned above attached via an oxygen |ink&ge to the
rest of theg nolacule. Non-limting qxanp es of such

gr oupgR)p iﬂ‘@eféop) d<R3)g t&), The term
"al kyl am n¥¥ %elers to an aI gro s]defi ned above
attached vi g_anORni no Ilnkage to the JesORdf the

nol ecul e. i limting exanpl es of such roups i nclude
-NH 2CH3, -NH(CH 3)2 , and -N(CH 3)3 . Tie term
"cycloal kyl" refers to a non-aromatic noMo or

mul ticyclic ring systemof 3 to about 12 carbon atons,

such as cyclopr pyl, cyclobutyl, cycl oper¥iyd , and

.cyclohexyl I mting exanples of rul t cycllc
cycl oaI Lncl ude per hydu;p‘%,v (R pdamant yl
and nd¥ p)s bridged cyclic gpoups or
sprlroblc oups e.g., sprio (4 %)(M@n 2-yl. The
term' cyclqglk 1 kyl " refers to a cy!

ri ng-contai ni ng radi cal contai ni nTg in the range_of
up t oindhrorhoveschamp . the Bitrsmediate of foym w&?aw@@rwa%v W,
ﬂh kNi 248 qpﬁnw GR BHeCsahlaehy aéﬁrﬁe %@vé ocahhﬁe g@t’l\)grted to the

structufe at ané carbon fromthe alkyl group that
intssmediste of fonmuler @41 |bzzsntre@fmfa\t Stidbp enisatingcmintwre such as for

Cygrr ép@g%g/ n%§1]aﬁ%l lgt)%{: g‘llhf g{x}l@# @Ss)gnﬂ'i: hUl’x‘j Be reduced with a
syjiable peducmgeagm (SWe ag éiz/rrPd/Ey@ﬂ Rerlela¥iyy NH,NHb e tos provide, the

B RO AL BN AP Wkt
mactbrgrthc: mtdmndldte wib ithe foomala £200 Iwnmsancapptoppato precryediate of the

|
f(%mgf)oal %fy ragrr(},d(l)élyfg egx;l%e nt)émg stan ar%ebasw condm?ns such as

o0 a°cycli1c ring-con
t‘rmla kmdwmmnmallmermgra f.g,hie theap@eemé oﬁboxlmmamydpdd n BMF or
one car boncar bon doubl e

ar bon : %‘ ,F% J t% lt(
gﬁﬁﬂ“@Yth?PveHl A g 9n al kyl group which is then
at t achediebigedt doenpowids of formalal(l potadinagirby amgrolfaie dfsremeritioaed
al k ro hat spults.in the creati of a stab] e
ek EroBbh SRR IS el sl el b, Roies ol ' eSiea,
hdm@:dﬂ‘ﬁﬁz @WOOMsQﬂ'&thdmtxlaXﬂ) o&aﬁﬁé@hblttlﬁﬁfﬁydoﬁtdnéh Jintankk free
cl opent term"aryl" refer
& ‘B?P&F‘?Sc ﬁ‘ﬁéq E‘Yt}?ﬁ\?l‘% eicATiEs, QUtr%ﬁ‘Qé N <apWi H‘ tﬁﬁa” .8

Gith BRMIPS AR hBHpBroR PbeRARNNid in"tAdHEritthane at room temperature
tetrahydr onapt hyl , 1 ndanyl, and bi phenyl. The t

' ar y| Heepbstances asperding t%weawptl@rfe%beaéolaeﬁi P'?fb@‘“é‘ﬁ@)% any

Ql'efh%@tlkrﬁbvxjﬂomj% tapt chk atgydlstgﬁ%;%ffa?ed§$lbﬂ'§gmab&\ﬂﬁllil and
he term "heterocyclic

rchgtalhzwgéh%re@@u%ogtﬁlaﬁﬁ from.a guifablls seluerb OF subigetingit to one of
fh@ct'u%}nary purification methods, such as column chromatography on a suitable

support material.
Salts can be 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 (e.g., ethanol, isopropanol) which contains the
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whi ch consists of carbon atons and fromone to five

het eroat ons sel ected fromthe group consisting of
wWoRa60ass; phosphorus, oxygen and sul fur. For POT/BE2eE%003798

of this invention, the heterocyclic ring radical may

B&irad RN OCYRE, oF to bfhi%lv( Ghd desigdd deld di’)b@kd i€ thien T&gd&iy Thealts can

| ude fused, brid iro
ﬁ%@@wgﬂ? bxnﬁﬁtrwg REFSCaRating. pﬂﬁ%é‘ﬁﬁﬂ?%é"g hcarrwaﬁolvaasy@éﬁhe
Qddlﬁd;h' §di ordbp N apdiatingethb GbRERC Baltd 6bthinBd chiBeCethvérRd by
be. op tlonalk%fOX|d|zed to various oxjdation states. In

gatificptionmor aciafiGapion béRathe dieg fPmBgInEL WBISH: 1B riun| cpn be converted
fedafE ni zed; and the ring radical may be partially or
fully saturated (i.e., heteroaromatic). Exanples of
such Tt ghtleyaatad; solyanh gvinghdimey| be pmelovkse mamube aplecterhrom
HichbioRfiidaRe, BZ8IchRkdHane, AHidr&HoRY, carfBRAAHIGNR! ¢ the like.
benzodi oxanyl’, benzofuranyl, carbazol yl, cinnolinyl,
ahebgr@mghg, polvmtﬁdythch,mgw be mmeﬁyjaqydlpqq%lected from benzene and
y
Rﬁfgﬂ% %@?ﬁl}@/lﬁih@“% spRRRY m JnB ;lsp wgtaéi?ay be e gplected from
m@fmawwthaqgh, ngrapRialyiso prqmrnbkfaﬂ lpuﬁayiol angitherke. nyl |
i soq Y Q
tetr ;ﬁh%b%‘?lé ohaucltoﬁ%ﬁl?rfdg Bf)t'epa}é:?] rgﬁﬁyz{bxlle delgcnbed proqesses can be
obtaireship ez fomm| by QSlogd@Dwertemnrq}dbs s@h as crystalllzatlon using
di - ze in I HZER Y,
%ﬁ\pe%/s espa'l dzss nd F%Le dzetlg)f gtger Ps r 1 Zer ﬁb{&yof%rg}g d rﬁth r%m?thane
gyylladaztle,mjcbt,on@)n&‘zlmlnylL ¢thmoa21$]1|prdpy1hql veaterso Ithedh dtbyﬂb,matlons or
oxazol yl
SRR S erproeoRY Xoipe RPERRx Sur a3 AR Rl Megalypn wih
sodentsi axbl a4l hexgnié, npetioletinnyther l(;seoéﬂaerazd{lmdfdml .ethyl acetate,
dol yI ndol yl . .indolinyl, isoindolinyl,
%@Fﬂﬁﬁ@?%Wﬂ@ﬁﬁW?r%ﬂﬁwgﬂgﬁr0|50|ndonI qui nol yI
i SoqLWafnmbwpolydﬁﬁ]ﬂhyﬁT @lcsmgburfdobﬁ/ronnblan@li) ﬁbﬂﬂﬁ@p}il’t of this

f hi adi azol yl , ran othlazo
BRSPS PrePRgRD. SR IEHP Gy CRARGIY OF formula (1) under
digfefcANYALRIOHNS. Y lexarhflé, @R}, different solvents commonly used or their
benzot hi enyl , t hi anor phol.i nyl, thi anmorphol i nyl

BHYrEiol @c'fyﬁﬁa f%'h@wtﬂwat@m §tdiftereny F%PS{?HB% Masfoxp frodes

& 8shliAZ Otdbing ORI NRAY Fast ¥ FelySQEWNT QB ﬁ%: lduridd %rystalhzatlons
heterocycllc ring radical may be attached to the nain

Relymenphy wayelsa by OH@tn@fl @athsmn@ror @aﬁltrutgnthatc@nmwatfollowed by
%rﬁ@ddl bs fdscddlifg. Crﬁ@tﬂr&@n&fofapo%ﬁ)%}ﬁ midy BE GLEGhined SO]ld
erm"heteroaryl" refers to an aromati'c heterocycl
prebryNMRdspsefroscopyel Rnapeetraseeny) differeqtial aerinpiag catagimpley, powder
RibAgiRed b Pol ier RSkl ucture at any heteroatom or
céR@%n afon?tha{%?esaﬁ%s in the creation of a stable
structure. The term"heteroarylalkyl" refers to
20&l0ch Eomosi@diical as defined above directly
roup. The heteroarylal kyl radica
may Oée gir¢santhiavention alse prwides pharmacantieal abmaogitimrcbmammg
0 S i.on
g}escip r&%rg g4 Hﬁy dls,l rQ)refcf utlzl1 f)lg ([n%ﬁjﬁln% edrela\ré]atlte/F y|a, alggﬁ, tauto erlc
farmhet est@coylqumrs,l ngolyraohphsal mmmterﬁqmedamib O‘dEasteromers) and

pharmaceutically acceptable salts thereof (and pharmaceutically acceptable solvates)
in combination with a pharmaceutically acceptable excipient, such as a

pharmaceutically acceptable carrier or diluent.
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The heterocylcyl ring radical may be attached to the
mai n structure at any heteroatom or carbon atomthat
Wommr;/udmss in the creation of a stable struoturH:T/iﬂzaoS/oosws

term "heterocyclylalkyl"” refers to a_heterocylic
radi @ae phmmlnvé@omnw@rﬁum@/c‘rq ip ‘B%ﬁ‘ﬂg’dm{‘g’ %ﬁ‘? ‘é‘l“k

sg% ﬁtabl@&e c {xl %Wc‘lér)é | @rdpt! sdi@fbinG, 8dndsB¥peh ot dnache (like

nari n ture at any carbon atomin_the alkyl
”Qfeopharrbmunqabsmhp(gmons Ry Qontadf p@ﬁlblgf sofid ar liquid carriers or

lt %Ctog:]l:}% suﬁabl srt% %’e‘dL a f{)ln'? ec‘laﬁ)fleeiﬁutloﬁs 3r SUspérsfons.

CAtbon ‘at ond term
P‘q@r@ﬁlemnngtrgroouplb cImpoRE!s o%fcemslat@) éa% (P8 stombinsdt with a

Y Eftidr a1aBRIst bW,
Splt}%tlff IS%If.fgrqu{J@ 1 r o ({ ﬁ\%rlﬁ unc afes gtraglg SS bon syrups
HNNIRAY) BEEpEaYonk emShle rluke edbd phaemadéomcaémqﬂs@onsamay, |f de51red

%%wwg{ogél%blpgr%g&r O%sktllavgr%nt% Rfetele[\élgré cnﬁlel’n@%n@ﬂ’)etlﬁle
Fdifatdn@nall ddinnistratibhethe omppmrmds oSthet fabhda (1) can be combined

am no-protectin rou ude d
R TS I e
HaRpK DIMas hoRyIme(deBeanuabitl adueous propylene glycol and the like can

fl uor enyl net hyl enoxycar bon

bqqugfl@)gweﬁlrgﬁ W?Uﬁg?/ E,‘HSE&JQ%/ w@%&@‘:@l%p arma eu lC l’lyea%peptafble
i NAERSY sBlfsObPsAl avitho b Gsaks oOI’thepE@ﬁ;ﬁmt\SS bﬁéorhlyltiir oy The
functionality. Suitable hydrox

t
infeiebleciologons BPBEOR T AABY B “?e&qlé‘fcr“'““%g% %'p‘i‘ve“"“s‘y’

&%E%@Mélﬂpw&wheoam otiidtdmusdlarsar boxy pr ot ect i ng
gro

reffers to a substituent of th carbo%lp oup, ..
t hat Tﬁeo@cr(@%BdSp?@t alsg beradminisiere Ry f"llﬁ‘&l“?“o P @pplication
§Htullqpé ?esﬁlgftm)fﬁéct% %t@rﬁfeﬂ n%ﬂéﬁﬁﬂ&: 'tl{éCdoHl#ﬁundJoﬂFoam&la (1)

h, anoet h
Qar(herdehmreq/lp}sﬁeswla)ogy mlaplatlon in the %rm of an aerosol under pressure. It

1s (‘éf%:ljr&%'o ?IY Ln’%hnlzé/ h)a %thﬂefﬁéﬁg%tf mﬁlmula’z(' lg REQ| R0 B8dH Hofdgenised,

hen
a,g(, m lpttewyglpmss phghqoiattmaﬁghs SO%WH sl @fr(lj%qfﬂyllfwlﬁﬁwmaamd or,
neprre eragﬁls f Wé 81“6&1;'1 fBHEE U BleHoORRRvaN thidrBSirticle size

ene rot ective G oups in Organic
85/ Bt;hﬁ&lr Sless Jommewajew&fsanslesl\leﬂnr Yo fnhalatien formplatipns rthe

haI refe o ar adl
I?TB?H @n (?F’ 'l"é&ﬁ! Rath 3 8h% rsao eré\n Eéel}ég{pgdg lSp%EJIQ%Lngathe
kHstinces UGt inhajtred’ atamizes ed nbigdieernmaeberused. o Such devices are
substitution th an 0 '
ooty SooStrbeeh 8- Tydroly> RARDSIE hEReBiepM. +
YRR, UM, 11985, 2080-K = @ch of Whtﬁ:h(a;ﬁ)npowmlaathhbwheb{y mference in

bstituted_al Ky bst st t
glpneirggr;lrétgﬂbgt B?qjtnggulg?ruﬁ%sla{ﬁ%ﬁet \dsteg d elekgn :l}§l Szgent Nos.

%m@%gai ug,e9s, gss Lua.la u@gzsbmt Qﬁboﬁldﬁz}tﬁylhpremg lbstnefdmmed ior their
uhsubstituted ary substi t unsubs
SpYiet| Q&hp compeydiof Hpéaugpredbsfgbglgplfimn i p&e&e&pbgyaﬁ(mplated in

R bk @% P dei v 1D nlidr i@ hatic s Oahkydrﬂioklydls, of the invention

substituted or unsubstituted cycl ogl ke ubst
@pay also be used in a metered dose inhaler usn%g meﬁlogs crl]igcloseg in 6 § ]l’atentdé

131,566, incorporated herein by reference in their entirety.
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unsubstituted cycl oal kenyl al kyl , substituted or

unsubstituted am no, substituted or unsubstituted
wOoexyd/964335bst i t ut ed or unsubstituted heteroarylPCT/IB2005/003798

substituted or unsubstituted heteroaryl al kyl,

substy hadigsh ©thdesmdahdst dftfeshule(is theghetmaceuticalgsompositions

substituted or unsubstituted D&ter%WéC|¥ | kyl Jlg ore

of 1% preseit éﬁvea&'%ﬁ% ISP icQRtal §SniogragunIst ore

K0S Rherapelicagents. - C( 0) NR xRy, - C(0) ONR xRy, - NRXCONR

YRz, ~N(RQ) SRy, - N(RX) SRRy, -(=N-N(Rx)RY),
-NRXC(0)OR y, -NRxRy, -NRXC(O)R vy, -NRXC(S)Ry,

M@ﬁ%§af\m%en'tSONR xRy, -SG2NRxRy, -ORX,

-0R xC(0
ROpRaseuticp caiépys‘&omoejlw R R P ot for
t\%%&%&tﬁaﬂ%l%gd%é - SRX, -S®R', and C]\IOZ
erein , and Rz are i ndependent 'y cted

hydr dgiercompatystsi af fomanle (Dudrstb eriats @dmafbw & pradutlionos
TN SE}{)ISSE H’{eg qareo PD! QSHﬂPftdr E@ dﬂl@*elfcg&ére aahat; httHé @datRent of

ted a ken stituted or unsubstituted
adrieynytl allesgib ad inﬂamdlamry tdrssasbsmctusltneobStilWl chronic bronchitis,

substituted or unsybst e | g eqdeRhl
"E}ﬂ%‘ﬁbgf"i“f '&d ucrt‘ccaI"(%::al %iefgfilé lﬂ iyt ute or uﬁ%E%sﬁtu?ed
eqnplcﬁalhk,eminpplsu@gtanummd pmnam;snhblstnatmdtmrlam sgptic shock,

@‘ s Isltflgﬁ%l‘ %?Vgg:%wi{) gf% e ﬁs’eas%dﬁg%rg{siopﬁrggaltdfttﬁgrﬁgocg{dlum and
haing reant! mbaiekydnepmng, esdolnsdtid hiick dandr aduitsebisitatdry tdisdress

het er oar | al k bstituted or unsu

W@fi@l“l?cy l'|1eI 0 ROHE}(? (AS tg% Ipl:ﬁs?{g igvention arg pat &ularl}'] tu@&tylhfor the
feanbdoo s adg dh?ﬁnoaflio@ﬁwmegpmmﬁﬁy gsed;s (CORDXd"

groups cannot be further  substitute or a e .
when Y#earqiliss smbpdipent of aﬁbgltvf”ftlﬂ’e& E 'i?y‘ihoa( Qp redting an

m?lHﬁﬁiat&}'H%@‘as@r Mkordcrtd?Q:oﬁdﬂb&t thanetdrized by sulassotinted edth an
cannot be "substituted al ken
ks imblac ORIy RS SBPE s a1 8 SFSF A Fryiiepindiped by &

%é&&%ﬂ&d Qith Méﬁé@%nv@%’e&%ﬂ&ﬁbf YRE- oI ﬁmmw gadisebjease sieed
SucC

as Li, My, Fe .and l) ﬁbhs
thereof @hmr@mg@g@g tq '@)9 éqlpj%% a therapeutlcafly etfective amourtt of a
Mhmltoﬂbraacﬁk}fﬁzﬁkﬁ%la%%oﬁ%rnﬁ th&preeiTinhiéhtion.

triethylamne, choline, hydroxide, dicyclohexylam ne,
met f oYeti nnothﬁengybcaimw% oft Hheaivgntian ife 2t Medafl Y, regige’ an
ﬁr{?@m{n{a ﬁﬂ{l&? opffﬁnclmxﬁlﬁnle Ha3&S 1HSHGHHjBS in need thereof by

7°am ne glycinol, phenyl glycinol and the

bdrkm)s;crmal tpsthof SubEIL aqheramuﬂ@allacﬁf@tw% @EQuRLs oy pyeqnipeund
al anj.ne u I

cord np%qto f’é%hl?qﬂ 8 @laﬂﬁacehﬁ&ﬁ @H‘ﬁ?c{)&ﬁpaé@ tgereg&lk{qﬁgmventlon
Immmna]orp rcoﬂldmmw,s ahil Fookendisordsrnivhich een be iyestqgdavith the PDE-4
ar serin t t

%Hg)rsa%l ta% pl(eseun ﬁnvggtg Bglg{j#élﬁﬁg %rre%gutﬁht&j ongghrg?n Hri:grﬁ:hlal
aqhidls) chalct @bﬂfucgvmrpudinmry shdenss, ofllergib sthinitig, egpsinophilic

uan erein t t I f
%rappl(gmaa?ﬁpﬁgé@ is, }relggpfitm aﬁrﬁ\gﬁ%cygt%%ﬂ'fs& El?rf)sf’ 15 b?o‘?lt;l%gs, n{u‘?ﬁBle
sébrosis, StohA't IdiydﬁseﬁpMQIMmmladslt vemal emmq:tlwum rgajmag)ry

gs?ree:srs Eyn%rrorrrnaecer érlmg:tc?ildl Xponqu{%g leoeart%g!ii Sgoiugp laHgl%is?Cnglitis,

allergic conjunctivitis, inflammatory bowel conditions, ulcerative coalitis, eczema,
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addition salts (where appropriate) such as sul phates,
nitrates, phosphates, perchlorates, borates,

whymsobabi des, acetates, tartrates, mal eates, PCT/IBRIES303798
fumar at es, succi nates, pal noates, nethanesul phonat es,
atm@nz datneems aad ichydnit elampetion neRnaferrod dnBammatotyo corulitions

L e S e S

ar e Rathel préféred dre inflyoataery aonditemsand immesd disordérs tchesen

conmpaunds of th rese t |nve

i gLy SoafiBhy L miBe RisoRits"bh S, o 458,
pBWalssREakhkaal | y acceptabl e sol vates may be hydrates
or c ris t her sqlyents of crystallizatpon such as
o coRier BrHG e T oR cHRhS hefh, kPR, il 35
ch%fc&)‘bﬁﬁlcﬁwptﬂﬁmbﬁfw ai@éasent s of crystallization (such
as al cohols). The co %n s qof the presentplgv ntion.

may 76t rANGBER, Amhodimanh 9fofhergPysstion s wai Fithod off e AYaLing

lmanﬂﬁc{tﬁﬁqﬁ a'f’\r}mé@teﬂ %réah%r&fsﬁue lz?heeltv@ﬁﬁ@ td fheasrgdhdor tisue a
'treatnent” of a state, disorder or_ condition

theneneuidrally  etfqctine edraetny nef r PRb-4yinhipiteh ora fp Bh HATaYticH
g LNt of e PRERABnRintibl1e state, disorder or condition
opi ng |n a subject that may be afflicted with or
pr ed Nsp@m@m embedimentiof the inygniign et method ghtipatingd ditgese of
tgé) A rﬁl%r%ﬁg ?&Hlei'h'a%ﬂﬁﬁct(?ﬁ nEHdSRrédf b§ laliMingserin@lio the subject
|n| ca nmptons of the state, disorder or
acdmhpt:utmlly (efectivehaiountngf tah BDErAtighibifirs o dephaymaceutical
C%%B?#AH thé Esent I%Jnﬁﬁﬁ' ng or reducing the devel opment
0 e se or at least one clinical or subclinical
sy npﬂl'mastehe@tf dlf cengral (l@yous olyster trageblenwithijthee g@yepoupdseof the
causin r. Ngbinteh@4)
RO, PR BRREbP B, Lo, HeBRRAFE il el
Mylrmrhemﬂnseéﬁhe:abimcé{llillre tsboc& agdibjrewovasaildsdiseaseat ed i s
eith i Sti cal | f L% a
per ¢ (?téer em émééna bfgg A g{gn ?She% tlkog gtt geatm% insulin
resdtant’ cﬁzuie;eeoh a swbgécudm&eﬂhtm:&loﬁ bé/eaﬂuemstahmg/ tmmhmn@)ect a
t %g&egﬁh ﬂ?%cgnvi: nélp% %h & i aéé‘ﬂiﬁ;? in 1batn m%l S goﬁarglae:eutlcal
d@ﬁ@dﬂﬂ@ﬁdﬂtﬁe ;&esemhsenﬁlsmch as wldli fe) A
"therapeutically effective anobunt” neans the anount of
a compound that, when adm nistered to a subject for
t r eatyihp GlRweigdx@mpls @ illlStrath/e i¢ fdtakietahddo ndtSn syfwfaly edserint
to effect such treatnment. The "therapeutically
th¢ pcead pspme ghtBEHVeNt@N | vary depending on the conpound,
the disease and its severity and the age, weight,
physi cal condltlon and responsj veness of the subject
to be treated. "DeliverE¥dMP¥ k herapeutically
ef fZRCBisV@icRERY Pyﬁfiylﬁ-' -rhéxyBenZd0s, 510 r8[¥,3-8pysidazine-9-
particular location W thin a host means causing a
t her apeutical |y ef f ect iREbasp®Biste
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concentration of the active ingredient at the
particul ar |l ocation. This can be acconplished , e.g.,
WO pehessd or by systemic administration of theCEE2005803798
ingredient to the host. The classic synptons of acute
i nflammati on are redness, el ed tenperature,
swel l'ing, and pain in the af d area, and | oss of
function of the affected orgamnyy Synpt ons and si gns of
i nfl ammati on associ at egNw{ t hY'speci fi c conditions

include: rheumatoid a | - pain, swelling, warnth
and tenderness of the invo joints; generalized and
norni ng stiffness; insulin-@ependent diabetes

mellitus- insulitis; this condition can lead to a
\Edmi bteyhyd 2- (Emrqthéwahémgs)-lvbtdbummtef | ammat ory

{
g{i}gﬂ]r%%tf ualco %j ?5293?6 gﬁ?rlg&i Qraﬂ[ %Oéglggﬁy(%%{‘)&pﬁeqrgapll 4mmol)
\llabmbratr(MD méa&e refluxeld foe B eltirQ Vihsie the a¢actdrs@BR8E was cooled to
t Kk t]
37 S 4T LG8 BEEL I g
fdelfl‘.Jt\’vxsep@he mbﬁfoalmﬁdmas bfr&d)&ﬁ fdoeh Rinp fOU24 hiid] Water (300 ml)
SCl er

asticit vertigo, linb
MBS AL pRPEE: mbirks aolip Y Pl A Sl B
Iabfgahé (3\KI180 o), Thosmbafed PefahRIPAERS weleSha8Rsd witHARAST (3x100 ml)
%t h%mat osq@( Qm ng pai n, rash, photaosensitivity
dred Qe anhdigl spuiyst pylfakis Siet oneFETafag: the osgicrsisect the
ahmemed wé!sfpuﬁﬁbdlﬁy Silida RIBSIuhA Shro@XtbiaptHI Ushg 10% ethyl acetate
pr ot e| nuria), l\}g}gomer ul onephritis, cognitive

dR/RITGIRE T gk pureipresiypionasbtaped prealalyallow:oil.

El(ﬁBgdﬁia’fazs)sRaymuﬁlsa@ ¢isDERER; 160081 493N es500f 15#1%@@%6,
ace; skin thi'ckening; pain,

dllf(:f‘ éﬂ“f g%i‘”&f 7301 f'i ngers and
kﬁ%ﬁﬁ P Mg ¢ gﬁjt)'anﬁbs %’ty?sﬁ%%}aﬁ”m)r ‘%sshr(% Ciﬁ)"%&%‘,gzm,

|sease pericarditis,; fendl
402N (S, {H 6c86f7d18t(|rr0|4§)haw ng an infl arrmatory conmponent

e e A
Ednd ér(aemshoxypj'tehexy)ﬂmoammmam M2lDgann Smlnﬁ)()r wey 8dded ue hthe
BALRRANPE e oCSESRRTERGP s B RATE i rson
nRofiimymixture was cooled to room temp and ice (250g) was added to the reaction
mass. The organic mass was extracted by dichloro methane (3x 100ml). The
combined organic phases were washed with water (3x100 ml) followed by brine (100
ml) and dried over anhydrous sodium sulfate. After concentrating organic volume,
brown colored solid (8.5g) was obtained.

IR (KBr): 3078, 3061, 3002, 2978, 2931, 2908, 1719, 1586, 1500, 1397, 1384, 1306,
1280, 1182, 1164, 1150, 1047, 1020, 853, 789, 741 cm .

'H nmr (300 MHz, DMSO-dg) & 1.34 (t, 3H), 2.53 (s, 3H), 3.95 (s, 3H), 4.36 (q, 2H),
7.12(dd, 1H, J=7.8, 1.2 Hz), 7.31 (t, 1H, J= 7.8 Hz), 7.34 (dd, 1H, J= 7.8, 1.2 Hz).

Step 3: ethyl 4-formyl-7-methoxy-3-methylbenzo[b}furan-2-carboxylate
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| oss; other inflammtory eye inflammtions, such as
retinitis- decreased visual acuity; inflammtory skin

WO cios064363 S, such as, eczemm, other dermatit esPCEIER005/003798
at opi c, contacta psoriasis, burns induced b

Thei selntion ( efurethdy J-methost-rinety benzol franeZyar X@f)’%ﬁ effelg
@'3%03)%'&&%:0@%@& U C? &S@&%Teﬂ%sm 0°C”f1hg*§f?§ dtld¥ (11.3g,

i sease, such ohn's di sease tive
déﬁm%lwsﬁaiddﬁd & P%ﬂerthé@ reastiprsmiyere Ron0-07@ Jdihgh dichloromethy!

ﬁgﬁ’ efﬁgwle V81 95 hbl) s a%ficfde@gé\bg@gor gg?:‘g@ . o Q{/ater (200

zing; other
eml) e‘faguaddfrcmcnrqaptson gyirderei ang, dichletomethang wasydistidsd off under

t t
SROL NS, AL il My BRLEKGRTRUTY 08 sy v
lcolgmn ahogmetegraphy | wsing; 10°/he§hyt a¢eitaetesuepetrql¢my ediee 3t3g of pure
%M%%ﬁ%@m%kﬁh%&gfﬂﬁfymﬁ%%ﬁhdShortness of breath; |ung

njury suc occurs in adult respiratory
dR:éKBSSSOSSyMthb%ﬂnE&% 0107bt €88t h609, 1573, 1463, 1367, 1337,

a n e d gqnat i on, pulnnnary
q#)?eq {l%é’s“ Hb% qxgn%sf%ﬁ Fé@("y anyi ng i nfection,
éuelhqr@moaﬂﬂsl Bmseam Y @m@gkl) ztsws@mhmok (3 YAYIAQITR, 2H),

tachycardj a, hypotension,

I7éé I%clﬁr’ 22 P‘%‘““?Zt)g{ E#eﬁd M a%‘?r’dt"‘)oll 236nHi i ons

SRPA: DRk w&bn,na;tﬁ,w.uk,as n%tﬂﬂﬁénzggb]fu'rﬁﬁuﬁiﬁrb&yﬁ@a@@
nephritis onmer ul onephritis

éﬂaﬁ ofduiony roif n@rhxﬂs |4sform¥1r7fmstﬁ@>ev %ﬁﬁéwweRZO?b]évarz-cgfhpwlate

ﬁ%iem W%ﬁﬁol) tneb%%xt(%h? 'was $9Hlkd t&%ao"d esaﬁamea% (1.55¢,
d erythema of the involved n]j@omt el evat ed

slérl @mob)n‘clé‘so%ddﬁd Rinency tQithecregsion miktyee @ik %@ Thepl satuder of
@m&mcﬂﬁlrltep@'dé W‘%Iﬂ%ﬁqﬁ r\&%@é%wrﬁﬁ\éﬁg ’ad&%u@r is¢ at the same

| eukocytosis; ~ chroni ¢ obstructive pul nonary di sease-
& tW?é‘ETs(l & mhrverstarideditp ecagliongmixturo mgstong was Histilled off under

%Qduluﬁlnr ?ﬁe QbR V\Qg fi Rér@&‘%ﬁh sucl@%hqéd Y@ﬁ&\lv leg[u%h acﬁgde@%g)

ype dlabe tes- end organ co I'cations Inclu
was ditevedscul ar, ocul ar, renal and peri pher al vascular

B30 SEEERY o B b 20 B s, A
7.18 (d, 1H, J = 8.4Hz), 7.82 (d, 1H, J = 8.7Hz), 12.9 (s, 1H).

Step 5: 2-ethyl-4-methyl-7-methoxy-3-methylbenzo[b]furan-2,4- dicarboxylate.

A mixture of 2-ethoxycarbonyl-7-methoxy-3-methylbenzo[b]furan-4-carboxylic acid
(3.0g, 10.79mmol) and potassium carbonate (7.4, 54.0mmol) in N,N-dimethyl
formamide (30 ml) was heated to reflux temp at 80-90°C. Then dimethyl sulfate
(4.06g, 32.3mmol was added dropwise to the reaction mixture at 80-90°C. Reaction
mixture was cooled to room temp. Water (300 ml) was added to reaction mixture and
acidified with dilute HCl. The precipitate obtained was filtered and dried in oven.
Yellow coloured solid (2.8g) was obtained.

IR (KBr): 2978, 2937, 1702, 1615, 1573, 1441, 1432, 1342, 1297, 1266, 1240, 1177,
1129, 1083, 1043, 1012, 930, 850, 781 cm . '
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vascul ar di sease, such as atherosclerosis and
restenosis- pain, |oss of sensation, dimnished
WO paé/e@sss | oss of function and alloi nmunity | eadi/mgots®mo3798

ot 50 S OIS | 58 (0. At KOO 14 Snfilbd 02 5 310,
%@gﬂ@ﬁ%h%f(@ﬁ@ﬁ  filiz)i N$4 @@L OR4HRe appear ance of

y ‘precede the nanifestation of clinical
Styprpt on6; On-etliyhdsneshylshbramamatbyl-7spathosrhenzefblfuran-2,4-
1 n lg@l cal synptons, such as the invasion or
8% ion in an organ or tissue of ﬁ)rm nf | anmat or

Aymighoe df 2ethyb4-oretiyhd-metesericacthpleenzplplbranet-i ¢ ??é?caqyra&e
f aC% S %OGI‘F :PBr%{)ﬁnidc@xmBQrd 011%’ ”Ph%gl)%'d' Benzoyl peﬁoxnde

or an antigen specific tot
(mréggn 1 emntoil)sns uarboAcIetrawhk)rlcm € ml)ywprma@d dereflxctamp (5é 80-

gq’%é Wé?er Igt%)nr{l 5§ o, Qdéﬁst? F ik %)rge(ntlc I&%&%W@

are e ve over osa e
dianig®mektane es«anmm Therpotribenetl ro%wephasegfwg@ washeg lynrﬁ)n'gater

&ﬁ%ﬁﬂ%h%&% lﬁ}/hl?rglte ég o l) ga%gné)cy ovell Qn%gdn%gs SOQ{I.EJ ﬁflﬁw Xftﬁ\r

mtméﬂhﬁé @fgﬁt’ﬁll:q oloh0,c80kp ofﬁar@hmﬂomcﬁsohg _wasolatmﬂzd 250 ny
e ooy w8inanaclad, 189 [T 105, PR ARbo. [B.0007
ok, mn%{]déeéa)%g{:\%ﬁoggggimﬁﬁder cgntrol to reduce t he
G AR CI00 A7 M SOret 37 KedHby e Rt of 1 o0 FRFn i
§Ql61éﬂ'zﬁ e/fz%f{d 1@9581111123019591 g, J*saHepl and the body

he subject to be treated, and th
§teef7e2eeﬂué~4an@thbb< &rth@l%hylbmoMﬁﬂg?'t%érﬁlwboxylate

?&ﬁ&%{ B Hf &%&sélﬁ}nqg(ﬁﬂg?} 7@6'1@@%%)51) b sanmp eatBslatof1.82¢,

rese I nventi on are |spense In a uni t dosa

fl Mmmobnp dingsithrydy syl Foaside ABbH) versthsated o900 C vodso nﬁ@gﬁﬁ “Then
El{gyg éﬁ?}gn ddr&m)métﬂ%? mgﬁoWbEHzo?o]Rj?ﬁ{ m%ld;bloﬁﬁhtley (3 28,

carrier ner al Y, osage fOfﬂB sultab
18(6r mmloﬁlwasnaiglad to thel neantiqh rm;xture( aingse rafrghie same temp. Reactlon

%951%' voAs rc%lkz(? f r%g.fm&*\;? Snd LA ?}g)@ ?Tgfapg’ddg@ td :%aé%#%Q lxﬂ%ture

era om abou about
ﬂrg&@mmmwmﬁ&tww sieldoeintethane Frddhmde ¢ e%[TﬂPlyed organic
Ip ngégrgltwgflgeg e\wglgx{'atgrr %%?03@2 118§96T§){ Qxfme (Ii]@O m and drled over
laAbw@Rdub Godiamesusfatec IAfﬁlee dorizehtcating utgemhomldnﬂ @ndqr maswm eitie
to be limted thereto; 1. . 0 .
REdE gnass qyas rﬁ“é\tfss BV oS, Icyr-oglaﬁ)éfal%& yDen A [/31 ,eg']y‘f 6%%1‘% n
%etr(ﬂ}dfhy Etheta 26 8ney SFpoafr ﬂ@oﬁ(anwaba)bﬁmmed as pale yellow solid.

3R (kBy>2586C0dd 321 Y06, 191s) 18 MES A0TSRl il ALk,

1194, 1178, 1026, 920, 778 cm ™.

'"H nmr (300 MHz, DMSO-de) & 1.35 (t, 3H), 3.80 (s, 3H), 4.06 (s, 3H), 4.42 (q, 2H),
7.31(d, 1H, J = 8.4Hz), 7.88 (d, 1H, J = 8.4Hz), 10.51 (s, I1H).
Step 8: methyl(6-methoxy-4-oxo-3,4-dihydrobenzo[4,5]fur0[2,3-d]pyridazine)-9-

carboxylate
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d] pyri m di ne- 9- car boxam de 3.

N9- ( 3, 5-di chl or o- 4- pyri dyl) - 6- net hoxybenzo[ 4, 5] furo[ 3,
WO20@j(y3ssdi ne- 9- car boxani de 4. PCT/IB2005/003798
N9- (3, 5-di chl oro-4-pyridyl)-6-difl uoronmethoxybenzo[ 4,5
1d é,lﬁcgt[tié)nd&fd}etw Ainakalzyl B fodnyd-dretahénde{bifuran-2,4- dicarboxylate

-(3,5;dichl.orqg 6-
et o) By AhasabYidbsy bl RO TR ARAS) i

2dd&d Byloofr fedpniThe eqabuny njxtde rmtsmnyd lat r@dn8 tefap. for 3-4 hrs.

\t{\{gtfe{r ar g{ gvtx)'gsn %cgm%%&r}lkg?ngxt re and ‘E}Je solid obtained was filtered and
s";)el( 3(‘16% Thedolliafas drigayin ot Wiﬁtb aowyad)selid (BOTing)wyasl obtained.
B iRl a6 S B 5006 PEEE Sadsl 234, TS o, Tail 1028, 981, 921 em
N5- (3, 5-di chl oro- 4 pyrldyl) 8- methoxy l,2,3,4-tetrahyd
%ﬁgﬁg@% &ﬁ%é@%&?ﬁ% U AR ) C7az{1b(%x?ﬂ‘ € 8.4z,
fg@aﬁﬂ d}r 09'4HEP940@§”1H5’>’1'3‘5§”(?@C yl ) - 8- met hoxy-1, 2, 3, 4-

benzo[ 4, 5] f uro[ 3, 2 yridi ne-2-car boxyl ate
SIGp t ért fmaxithyyl (4-chloro-6-methoxybenzo[4 5]furo[2,3-d]|pyridaZzine)-9-

i chl oro-4-pyridyl car banoyl ) - 6- met hoxy- 5- net hyl
"%xy%tg t et rahydro-| 4 y

,H- pyuspdm:ﬁotl 3-a2>] imetiy) e- G-mstholsprdyoxaed-dihydrekanzalfgifyrol2,3-
ﬁ?]p)(rsdaﬁmg 9tcg{b%;( atg (qun{gdxlélﬁ %&&Wﬁﬂos&o%% QYo idB @ T k)
wlvbsphyeratedctbéteﬁhixﬁt]empchnl1@0-23@:°§r b&e@ytlm mixigre was cooled to 0-10°C.
di chl
)?teg ( l%gi% 86?' %%Sb/? drlgglg\fvﬁy? ﬁ% ge §t¥c{onl r?&tu kbaﬂp@fl ”}he%r&%lﬁ%
cb‘ﬂrtﬂ%%d \g&([jfmeﬁeld ahd dda ie-oerc laﬂebméyblatelé sdlBl (390mg) was obtained.
1 C or -6- -5-

Wm0 Nt S b i G G b e T F b 7= T,

m @@H‘ ﬁLlsdﬁz)Mo 35 (s 1H).
chl or o- yri dyl car ba benzy

6- net hoxy- 5-
SteP 103mqth51 (&@fthaﬁgbaml“ lﬁprﬂ%? 6H{Y4 %Zi“?%?% a‘t(;‘l)f’éxyﬁa‘e

J&y% %ﬁhél% | g hehyl 4- chloro 6-methoxybenzo[4,5]furo[2,3- d]pyndazme -9-
5-di chl oro-4- pyri dlcarbam)I% 6- met hoxy drﬁ)/
0

tﬂ]bOXY!BtCS(ﬁOlBg 183 minglureialytic RNt B A9us0H ?‘H‘GS!“@?SB

Pﬁrgéfém oﬁ'cﬁmof?f(@s(fm Yinl S¥h& ngmb - mt&gexaedZ 280 i
enz [ etrahydro-1 H pyrido[4,3-]indole
hykirogen pressure at room temp Progress of reactlon was monitored by TLC. At the

bR t%ago%étlxgré %asﬁm forli RN ERERATBYA el WIS LAY Wt TRéRMAbI

aﬂmmt)ffdio [fltraBe hs m#mmzaddalﬂﬁo‘}@ywav 219gng yellow colored solid
s (gb:’falgedqll chl oro- 4- pyridyl) - 6- nmet hoxybenzo[ 4, 5] f ur o[ 2,

IR (KBr): 3113, 2950, 2852, 1711, 1624, 1588, 1438, 1301, 1298, 1117, 1021, 979,
842cm .

'H nmr (300 MHz, DMSO-de) & 4.04 (s, 3H), 4.13 (s, 3H), 7.57 (d, 1H, J = 8.4Hz),
8.22 d, 1H, J = 8.4Hz), 10.01 (s, 1H), 10.40 (s, 1H).

Step 11: 6-methoxybenzo[4,5]furo[2,3-d]pyridazine-9-carboxylic acid

A mixture of methyl 6-methoxybenzo[4,5]furo[2,3-d]pyridazine-9-carboxylate
(210mg, 0.81mmol) and sodium hydroxide (65mg, 1.64mmol) in methanol (20 ml)
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d] pyri dazi ne- 9- car boxam de sodi um 19.

N- (3, 5-di chl oropyridi n-4-yl)-2-(ethoxycarbonyl)-8-neth
WOaRy6/d648553, 4- tetrahydro[l]benzofuro PCT/IB2005/003798

[ 2, 3-c] pyri di ne-5-carboxam de 20.

I\ka(sihﬁeﬁecdtoohﬂm{ wpiprat d070°% Kt 3-4GmwiteAion-rhixtiredwés concentrated

di 5- car boxam de
é?r vg dr O[Tl&%be%tze(r)f(%rrgl) [wzas S;dgedptg rrcl:actllonnemlxtt(l:re and acidified with
I‘d1|(xf3 BediThel meapiyatd dbtamdd Wa); -ffite PRIt {HAXAridd, inZovan4200m buff

@F%gﬁﬂ%wFﬁépenZOfuro [3, 2-c] pyri di ne- 9- car boxan

N-R(@(Bi) do&hbmmm db12; 46961 )593; Prs@i 1B hilgo 8r156td99§¥1 — -
etrah dro- 0-car bol | ne-5- car boxam
gnmr(éooMHz DMSO d6)¥4 11 (s 3H), 7.53 (d, 1H, J = 8.4Hz), 8.19 d, 1H, J =

WIS 959331; qlilj)o]"(f)47;lrl 5P dyl ) - 6-di f1 uor omet hoxybenzo[ 4, 5

1furo[ 3, 2-c] "pyri di ne- 9 car boxam de 24.
Neep(13: d-nitreenylos- meﬂWYWllt)[MS]fdrd[B,Gaf]pymldzmeyﬂambm{ylats

L il el SaEEORA A5 ADL AR i cony

@yirl Prime])n d-N-dinethyb @ @!Zf)dli;]e mg&k;mgjl mtgﬂfgbl?,t p-n&fo phenol
i f r oxyhenz , ur , 2= C
B E24 A P VS B o S
StirSedctit cbino rtennmfo(r &-hds| Rexcore gy vei 2oheknitbdi tRfed v2uth.
BHEd Hhedr So ) GEY DRKET Aioh mille AL yolate sodium e

N@cipBatS -otitatiet ovas-fAltepydr indydrjed Gn divéd. UGDAE NRIFHENdred s8id Whs
-3,4- dihydro
‘4, 5] furo[ 2, 3-d] pyri dazi ne- 9- car boxami de 29.

RO (K B) 53 10D c2940) 2858, 1846 Db) 1534 ( 519hi 33popivenyd1y; Brigi {13,

ox -4-
gbgng}¢m6|hydrobenzo[4 5]furof 2, 3- d]pyrlda2|ne 9- car bo

MmInHQOG(MHz DMSO- d6)64 18 (s 3H) 7.63 (4, 1H, J = 8.4Hz), y7 78 (@ 2H, r/—
u -

5-di chl or o-
305—&@%%444@ ditly d?%gé%‘/F gl (d lH J 8.4Hz), 10.04 (s, 1H), 1031 (s,
iﬂ 5]furof 2, 3- d]pyrlda2|ne 9- car boxyl ate 31.
N9- (3, 5-di chl oro-4-pyridyl)-6-difl uoronmethoxy-3-cycl op
entyl - 4- oxo-

4 | a
?tggnlgl m&%@@@%‘gﬂ%p'ﬁg@cep&hg’}ﬂ f%’r?é% ? &ﬁ%’ﬂe'
?-n%rbemmvdend is described as its free base) or t heI t
e al.ts
A RRaSt 2t oLIREORIS SRR SR BFE T rn
e drpldte (wm@r%k?mrml) mqi 4Fammo<3rﬁpd1umd1$> pryhdfne (462 028hmol)
1Wmaﬁyl%l%%%1§e (3188 ml?v%asf 90'0 ed nﬂ) (9& Ser mtrogen .Then sodium

hydride (15mg, 0.38mmol) was added at once at the same temp. under nitrogen.

Bé‘ialne

Reaction mixture was cooled to 0-10°C. Water (300 ml) was added dropwise to the
reaction mixture at 0-10°C and acidified with dilute HCI. the precipitate obtained was
filtered and dried in oven. The solid was purified by column chromatography using
20% acetone in chloroform.18 mg pure product was obtained as off white solid.

IR (KBr): 3195, 3045, 3028, 2937, 2842, 2344, 1655, 1596, 1490, 1303, 1286, 1122,
1024, 981, 812 cm ™.,
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The synbols Ar, T, U V, W X Y, Rl, R2, and R3 when
used in the fornmul ae below are to be understood to
woneprwessat t hose groups descri bed above in relariiBwos/a3798
formula (1) unless otherw se indicated. In one
'@{de(iw@MHzt bmsmﬂmmnrsqs osz)r msmaiL aH,(.A=) 8 viHeY, 8i26 (X liHs J =
the dotted
$ﬂH€E8F4(ﬂ2$h9pﬁ§;ﬂﬁhdoﬁﬁé?dﬁ@élgggﬁﬂgbbonds p=0, and
Ar, X, Rl, R2, R3, and n are as described in the
general description, can be synthesized as descri bed
in the general syntheti &% | . General Schene |
In ﬂdﬂ@ SPROMGr o4 B?%ylb@ﬂnéﬂﬂy@@ﬂoﬁ‘ ﬂkMoMﬂIﬁyhbﬂu@ﬂe 9-
aromat | ¢ compound can be reacted Wit
2- chloroacetoacetate fegrbaxpmnigs e, in the presence of
a base (such assodi um hydroxide and the like), to
obtain the internediate of theyfornmula ( 11) which can
then be cyclised, for exanpl d, pnder acidic conditions
(such as pol yphosphoric acg @) or methanesul fonic
acid and the like), to obtﬁinhnhe internmedi ate of the
formula (12). The int ex=ed e of the formula (12) can
then be fornylated, figy e, wth dichl oronethyl
methyl ether in the pre f tin chloride, to the
internmedi ate of the fornitlal(13). The internedi ate of
the forrmula (13) can then b®%a di zed to the
carboxylic acid internediate of the formula (14), for
as sodiumchlorite
§%Bg.g%t§ i;!l uﬁ"%ﬁ'?ﬂ%ﬁ@ﬁ’é‘? Eﬁéﬁ%ﬁye)ﬁﬁ?gr nmedi ate of the
Aonirtirof(otvanilim (5. Qg 679 emals ey | bromgagetntay(8\2d g 49e3mmol) and
f ( disat &no
A SRR R s R e el T
bdatetdite 8ﬂ<9ﬂ?ﬁjfoa 3(411"?; hegedctien mintene wadiceeled wfropm tempesature.
d ) [ f.all | n
el L P LACKERL Skl b ApRR W A e
galid) obitdmmd war fiteecede alwktdmd abé driehot ednw8.6& ohpune apzq»dmet was
a%drq} P H the internmedi ate of the fornula (18)
02 0 o2 L o (S 8%§&|zed usi ng known nmethods in the art
suel6sass8phiosphor us oxychl oride to give the
[R(ICBETHoA) 2978f 29481 DAtlda 1 1569 693ThE8 7, 14B2yr Y396, EX8e, BX60, 1233,

f onverted to the internedi ate of

ﬂgﬁmﬁ éél}gd %‘ji’: “®xanpl e, dechlorination, such as

t}mdg& (mll\tlﬁglnm*tsgaiﬁm ysed, m}]gg ?cwqmlatﬂ)omn (q;x@m;h 88 (s, 1H),
roduces e internediate o or mul a 0

Baiile Tyt 8By 407 4 o8 Gl {he Heb ABaidE: OF Thd> HD,

ﬁ@gﬂglgH£21) The final conpounds (1) can be prepared

by reacting the acid halide or the m xed anhydride or
Stepi2ae ethyl &(2-eyanofemethoxypheapracetite t he fornul a (21)

W Uie axﬁlxﬁfl)@ rPPolRkRE bﬁ:g?bﬁﬁatuofm uhe sprmmbe MNaNitoxyl Umine

exanpl e, using standard basic condltlons such as 't hose
kyrsoghlaride (71864, 12 Smanallyia ethangf (30mb, suppension of ethyl 2-(2-formyl-

6-methoxyphenoxy)acetate (8.40g, 35.5mmol) in ethanol (50ml) was added at room

temperature under stirring. Water (100 ml) was added to reaction mixture, acidified
with dilute HCI and ethanol was distilled off under vacuum. The solid obtained was
filtered and suck dried. Pale yellow coloured solid (7.8g) was obtained

m.p. 79-81°C.
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presence of sodium hydride in DV or
di i sopropyl ethyam ne in THF). |In another enbodi nent,
wot2oaes/@asgsounds of the forrmula (1) wherein Y i PCI/18LNRA03798
Tis C Wis CGO Uis N, Vis NRa, the dotted line [-
IRGBn)B2ZT6, Y9%nd 7V, i11682,hid78,i 1234 8224139111791 h@&60; 96| 71381794
dotted lines represent double bonds, p=0 and Ar, X
, R2, R3, Ra and n are as described in the general
dHsiri(p00 Mz, DRISOLE) ﬁ M [mhFSH;,gﬁshla(S, ﬂlgstz.n 51 t7xg ;iwz ?Sid)w@ 1H),
era etjic schene la. Schenpe |a: a a
g%géﬁn #Iﬂ) %ﬁér&aajﬁv’&géwwﬂﬁe‘mn{l&w te (17a) can
lseepm,act ed with hydrazi ne hydrate to obtain the

internediate of fornmula (18a). Internediate (18a) can
fThe folytion ok diragihylianHng, pyBdin® (hd3s f303mmelainRaickdoromethane
(YEY &aB Goled 8 -168%C. ”Gmgﬁf@%)orfd@ o '99% do 7 f8nmol) was added
i nternmedi ate of forrruas he i'nter medi at e afs
AEpPwise 40 (d}pgg;ctn@amn@grqﬁd &P s pgler aitiggere Thpre solution of oxime
gﬂ?&ﬁ%@ﬁ@h WQSQ%O%@HEHU])&%(d?cgﬁ)romémﬁ\efdm wﬁgm&jgg)p%se at
or mul can be prepared by reacting the aci
Higl sagre t%ﬂ*P ppder fwitsogen. d# inefa. @ poletian efedimethilr angifio pirédine
I
(06 452 1P ichisfo R on S5t sl B BERERE 18 o
gpareddedd th aesiciiore ovigutei amd basifidd adtht maedk rsodvnmu hictrhenate
I ride .in
Ldih na(t)%lﬁxlﬁg gr%?%\gz;/ ée@rﬁ%/tgcﬁ] bﬁ dn%ﬁl%péhe_?giane ??qubj l)hﬁ‘gf ﬁ%prmed
ergbwidiphans ,WeteneeISb@hwam maer (Fx 150 mi fohlogdd by\bame(mo Yal) and

i DAY s ol e SRl rf e, 7.0g of

hivsarcblouted solidewssi abtavgddot t ed | i nes represent doubl e

glon(gf,G(%Oand Ar, X, Rl, R2, R3, Ra and n are as
gscribed in the general descrlptlon can be

B (KBrg:s1082,029a 8, 29a3.ca84Bexb36,n 75Dl sgeneira) 143y nidzel i 307, 1284,

Aol Foop ST Tsb k0 DS b0ue scheme. the e
kH mgem@o alHi, @JMSH)@S)I\HZQMF@; 9 82 fe& @H? 4. hs%(q', @lt{)e &nﬁ% i85,
The i nternedi ate

T b R e ah S S T ey e 92 )
éﬁf»%“m-eén?&?)u -dibgafdoitlol L SFRIIT BlinliBT. fe( 1) can

{Jare reacting the or the m xed
Fa h e?r 2cféaléﬂ-6-at§=fh0mé3hé§<t><eﬁacetﬁtet Ke93ent - Frewp At wanfheated in

fo%%ild@ dsaflRde 40 t260‘@"f0‘f’l PR AL b : % e D& Rn § 18 %rg{omﬂl &

for” exanpl e, using stan basi c con I ons
Eh‘é tha%re@ﬁmenmﬁmwas isoelhé t4 raor tempemtyre. Water i( H)Ot i was

Y

Id?ig{)ﬁ%gﬁ{ Y é%'n ncir;}g sl%'ilh %_ﬁi;lr{éd% fﬂ ereéinaor%d suck dried. Yellow

@h}@@iﬂ@bﬁﬁ 5le71wafd@lmmati conmpounds of f or mul a (1)

r}qﬁerz%? CC]\IR4 T and V are N, U and Ware C,
§e8 Ilnes -] inthe ring indicate

IR (KBr): 3060, 2970, 2951 1701, 1604, 1447, 1424, 1311, 1272, 1243, 1207, 1178,

1124, 1065, 994, 900, 801, 764, 728 cm ~'.

'H nmr (300 MHz, DMSO-ds) & 4.01 (s, 3H), 7.31 (dd, 1H, J=7.8, 1.5 Hz), 7.42 (t,
1H, J=7.8 Hz), 7.59 (dd, 1H, J=17.8, 1.5 Hz), 8.24 (s, 1H), 12.99 (brs, 1H).

Step 4: 4-chloro-6-methoxybenzo[4,5]furo[3,2-d]pyrimidine
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doubl e bonds, p=0 or 1, and Ar, X, Rl, R2, R3, and n

are as described in the general description, can be
ways/h@sszed as described in the general schensC1/iB2005/003798

General Schene 11: (26) (27) (28) (29) In the above

gengfspdnsidahesre !SJmetlﬁ)Q QRMI%‘é&Bf(J[y 5 F3t2 B%ﬁzﬁﬁtldme -4-one
aromati ¢ al dehy msl can be conver
AePH

{3rftSer hdtimamad) lafphp omblpnd%@@hnlésvabpeqt@aetw% terpp at
Yook [B0et L REiGMAEREA WS 'caoll':ch%o l@ﬁ%@@”%te?f(lé'o A Gvas Ualed

as potassium carbonate and t 1 ke. rny roup
dopvise ta the spasiel mixsurppt §-49 EUIT he p@@plt@aﬁbmm weg filtered and

GRMELIET Yok BRo LA IR @9MR bR, standard al dehyde

ooxmeto nitrile proces¥ via an I nternediate of
gy f7A- & 1760) to get the internediate of fornmula (25).

g&ﬁg%k r163§ 95 9613421 843, ?ﬂilhfﬂ%“ BEANEE3 5 %316‘5‘64 em

ri at’e arh e’such as’forfmm te "of acetam de
tH wer (30e Mz, ENIRCida) 54.06 (sf B)yUl6a (H2BH), 7B0&dd, 1H, J=7.8, 1.5

4{%( gPﬂEﬁSl@ﬁe of formula (26) can be converted to the
i

‘e of forrmula (28). For exanple, treatnent
Stfeplshe-md@li&dyﬁa%pﬂ;ﬂfnﬂﬁ[3tm1whﬁuduaé) with phosphor us

HREBEn Y BRbIS TR RRL afmesimidne (36 1563

Jﬂ)fﬂl)oé}ﬁlﬁtd iountloftd3eedas BRMBAR a0d 1mlphw.umb@ BarB&H (880ng)
can gl ve the internmedi ate of fornula (28).
nethenodi(4h ml) wap hydiogepaiedhatndd Byl dpitogen Aressupy ateroamyFap-

R&dctigh HiieNVasl fMitedéPihkdu ﬂ%ﬂ’nte b, m;euava@masné&cvﬁﬁdmxa%ol
of fornmula (29) folovveg di spl acenent of

Brimhrd hafitttecyarfioaesntratsd U@é@aﬁfﬂuem %98 ara“%mi@r.ed solid was

Mahigde in DVF, to give the internediate of formula

(Pspg?. Hédrol ysis, such as with sulfuric acid, yields
494yl ic acid intermediate of formula (31). The

1R 1é8r):CAROIIYS| R {RUMHA, (396, M, REAPAT&H 15Y3, 1032, 910,

react| ng_the acid halide of the mxed anhydridé
840 73tecrest er of the internediate of formula (31) Wit h

E}PmﬂP{%b&RXﬁ?‘Iﬁwg"@ 0% 26 b4 2%1 g‘rﬁ%aglﬁgy"s‘ﬁegdd her =78 15

exanplie, usrn uch as those
HooM24i(s 1ﬂ—]j,e9$4(tser}a)t ure (e.g., in the presence of
sodi um hydride in DWVF or diisopropylethyam ne in THF

800l ¢! ABedrh B hmerh Dbk RS LERGARTERL, | Lo desir ed
Aok <I>f dﬁmsthpxyb}:nzo[# S]Iﬁeo[B;ZH@pyrnnluduat(é Ogiollﬂ)kﬂ mmonatsl iron
@Q)Q%% 0. 82rrim n cla acetl acnd was hea?%qo 5@ I’??‘L adng %es?nrel (9 3

e gener escrl fron e AR He Sy
2AeE omidheslas aideddropeise tcaihe sgantu@emmure cdrelnesaliel temﬁd{mctajn

Rar eciears! Pieph BRSO BRRF Tlor" Bl W adkr gopiise to the
1280100 titigitueef athQT(ﬁtDJ "Bhe( Fedipiatdhenahdd Was filkerdd; washell vethdwatet
aim% d'l?ie(? 1rn oc\:/IePl. %l}oa colored solid (2.25g) was obtained.

pale yellow solid.

m.p. 194-196°C.

IR (KBr): 3056, 2935, 1631, 1586, 1558, 1500, 1455, 1402, 1384, 1286, 1262, 1213,
1093, 1032, 893, 828, 791 cm ™.
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t he conpound of fornmula (33) (wherein FGis alkyl,

fornyl, acetyl, cyano or ester),for exanple, under
woappr@psssat e basi ¢ conditions such as potassi PaI/IB2005/003798

carbonate in DMF. The internediate of fornmula (34) can

HheR B60 vys! Dssd-89 suMe (i, BHprECdALR, Jof 8 AHLRTa(d,3H) /=

for exa l e, using catalytic palladiumor nickel

&4H2) 93215 A0 (ohH)- group (FO in the internediate

of forrmula (35) can then be converted to the

S%t@ﬁ WWgtlﬁ)x?Eééﬂo[@ gf]quﬁ3f2-°dg%HiMidm-9q/ﬂ oydnidyr ac etyl t hen
It  can be oxidized or i r es n

b amBeehplr S metok e TP ARV (bodF ., 6s
rh?ﬁlf)' Jhtd%ﬁﬁe?l(r}tc%ﬂée {9 62080 @hol) .Ihenfetnyaiyrromme (rodsl)

2 can t e prepared )}/ reacting .t he

WS hleaﬁ-‘dl t|0dls8 o 90t¢1§°‘n§‘ﬁe‘é{s aFipfy ERRFHRD BHXIYE (WRFeCOEL P TgPm
tteﬁ?rehﬁ]é q{hg‘?ght%rﬁn&iuré QEJ'wlggcl{ea 8) aificuf sAMicARITIFODK, (@ b6E5g),

ne of formula ArN for exanpl e,

watem d3md) m. added ndt prgaRic SO WS F%@dk%m&%{@ﬁ@m
Wl?t'[gﬁ Cohbinéd org hdfic ﬁﬂh@esﬂﬁe@@@ﬁﬁx@d Qfith SQeHr (IR10 BNy foBoved

I 1 sopropy et yamne in THF and the like). In
Mebrlmwélmeml)emﬁomqﬁlewer aphyreus ssofwen SR MR (opcentrating

(frgarilc h&%u(n%) th@’% wla§ pu%)ﬂsmcé E@l &M@&r&h&t@@aphy

and bet ween Win the ring
wirey Sttt acdtite ltddtlm@ﬂ)rmt A80Tmot w;e @éﬁ‘?@rw?s’l Cﬂ’éamed as pale
ﬁglpresg@ts a double bond, and Ar, T, U V, W X Ril,
R3 are as described in the general
flgs-clet@hpases aboe2488Csynt hesi zed as described in the

e I ' I tihe
BEB0T oo ok PR T aass PO Ploo SRR oo b
Si’ﬁhhh@@O X, DMS@AQS NIB (sJBH)ANAL Gl Hat eBytHeY BstOi (d.uted =

unsubstituted i %ﬁr nmedi ate of formula (37) (wherein
't

Q“H@ 8B & SN Ust!i)an appropriately substituted aryl
internediate of fornmula (38), for exanple, under

s&prsosrmeih&ybaﬂom 5)61d[3t2- cb]pyrmﬂmheaecapbnxaheaum

car bonat e 39 y4

rsolé‘i‘ﬁl?rpf’é 6- H’r‘iﬁ‘@fybﬂ‘%ﬂ[igg%ﬁo';g (gll%gr{:"c()ihndl tio s ghcﬁﬁ%mg’
%tsxlﬂmaﬂh)y m%mbmgiocacmqsgm ggsoneslt hﬂhﬁaterbl Iwias)lmatedac raflux temnp
give t internediate 0 or nul.a urt
étaHOObSO?%r rﬁ;p%?sgoof rF%ﬁt‘O%W@'to[fg’ t}}) Epgh l&f’ enJ1 @Laction
hiidtGre Al 4" Ro B th 00D . UW ke A6 00i il waks I?(Ediddydrmm'xbg/ to tht heaction
in the Bre§ence of . alew cid

ekt 6 B310°G. G N PYRS RIS COHERSR a8 TP 3p8 Pt oy R4 solid

g lglfi)ﬁeﬂwy SIfcaYRl QurhenrbRaBEABE Rirg 106 ﬁ&td]iﬁhlacl(lérb)"orm
can then be oxidized to a carboxylic acid to obtain

Muteicatoradisplid (0BmaY waspbiaiied- (42) . The final conmpounds

§ 3oveagoethen be prepared by reacting the
?d@{]g}{}){%e orovt he m xed anhydride or active ester g{%

tHh EKBnt 267e2 18t 2718f 2639 Falal 12}6% 1%k 4pptop! 1844
q?ggﬂzlgf 1 ige@ipp,ggjl [eh-Ar NHR4, for exanple, usi ng
stan

ard basic’conditions such as those known in the

[ Fitnen £100NHEENSO-dend #h (P 8158 6d, OFL d o AR Rl (do LA
VLS 3 (L SR LY CHEY AT (16,1 i) THF and the

Step 9: 4-nitrophenyl 6-methoxybenzo[4,5]furo[3,2-d]pyrimidine-9-carboxylate
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like). In yet another enbodi nent the desired conpounds

of formula (1) wherein Yis -CONR 4, Uis N T, V, and
wO@6m64355t he dotted lines [- ] in the ring i nECT/HE2605/003798

doubl e bonds, p=0 or 1, and Ar, X, Rl, R2, R3, and n

ﬁrlﬁlxﬂr?e gf-‘%%étlhﬁ?bén%l?%?fuﬂﬁf‘@fdﬁ;yrlgﬁ’tﬁﬁé 9@5%9{&110%&1 080mg,

synt esi zed as describ eneral schene

GAQRsmmO]) srchestadytig: amaynt ofDMB Ay énwhélﬂéﬂ‘v Gmpewas refluxed for
A QUL Ff‘ﬁg;! gf@m&%%) E%Fﬁtn‘ﬂ@d SH UG SadifRh. A% th@@&{cbm&tmﬁass
I nternme form 38) and propargyl brom de,
fetsrhydscdrph ©ml) was wrdsdeg nue@e nieogerf atgoam tenashtarep Aselusige A p-
s f r
P Rhan Bt O 8RR b RGN, S addf '} dction
mp@wmo@rmﬁtrqgesaunrwpml tampradee Tristhat éming (82reg, 0.818mmol) was
r t di f
c@%cﬁy tlngﬂ‘l'l gerx]l%g#aq’é}'}] Unc! Bl%ro ! gfatécg (\’&fﬁé%degggﬂlgg%ac%ﬁgﬂﬁg at
. omhiemrayuret Hiyd m‘mhgutanmdhwas ﬁmeredwenqaplasﬁadde' gifica gal cOluvin
I?{)rﬁ rtég{g%yl gstin%r ﬁgf? Cﬁlt A taée(a@ . ?lﬂor%? nSl)r(nle | Og)’reids %Jo(fig @g’mg)
pad @sdnadm per rranganat e, or hydr ogen peroxi de),
f ol I(%wed bg i)st ei({%éécati on to yield the internediate
BP- 1SRRI 28 rein R7 is unsubstituted or
UGS H): 1290 8, di 727 kb 7, 1503,Ul538,i 1302,6135 0,129 UbIE5.t 120001 1a4,y1024,
?@t gﬁé@‘% tuted or substituted arylal kyl. The
&% -of fornula (48) can be further obtained
bynbf Q0D mm gle dg)iaet mﬁgem;megio et eHof = 8aHR) TB0(40H, J =

such as with d the intermediate of formila
$.413), 8%(d, élﬂe& W%@M&t(ﬁv@ dé&bt-Pinai GnlHs B4R (adH)-

wi th di met hyl sufoxide in the presence of a base such
as sodi um carbonate. The internediate (‘48) can be
Stop 8 N3 Scdictiero-hrprridyl Hio-meshaxybenzp [ furoBP-d] pyriavidine:
WA hotBhei ¢ acid in the presence of a base such as
piperidine. The azido internediate of fornula (50) can
t hen be obtained by treatnent of internediate

i t fuspemgipn o nst-itropheryl  6ediony szl t-alfield; %n%arﬂwime -9-

&%Bxymeaz{ﬁﬁlg THhe7@fo 90 dn@t ef&mﬂbgtﬁdlelﬁgl)o C%"x‘ldhﬁ (66mg,
cyclized, for exanple’at a tenperature of

OrFlanmeld i ieth formamidet P rrebiviss sopled foor HH'S s nitrogen
LSRR ﬁ%\f’ldg @Iﬁn %49&%10‘1" A0 &pat é)fngé atQK@gﬁmeQCmpyunder

d
treat nent osp or us OX &Porl formth
nifrpgannBefictioremidturg wsredoded(ts Q)IO G?é?d@t@t(ﬁ%mae«ﬁﬁlaéqhdrdaqn“ow

%at#'gr)}%%%tlg{} zfugfﬁg% ? de)E(?)a’nd a%l’dlﬁc)&a{gmi %é lu}{MSé[)E.].Pfﬂé cﬁré-')crlpltate

nt er medi at
de@l yei sfilfred haed i drtedr imedivert eTtef sélak m;nlsapl(rﬁ'@)i by @plumn

%r%m grapehygl fjrpg(e %&%I gtE}qu%et%Ie o) gﬁ(‘?r?ﬁ)%%%n t e? erxgc gt&@uct was

rovi des
6hnxxn¢dasofﬁxd})1tesm final corrpounds of formula (1) can

be prepared ¢ting the acid halide or the m xed
rﬂﬁf{‘i‘?? S%Saécetfb@eéester of the internediate of

FRO(KBH): 28 17 B B0 20m9,22849, 1680, 1622, 1597, 1508, 1400, 1282, 1119, 1022,

903, 806 cm ™.

'H nmr (300 MHz, DMSO-de) & 4.16 (s, 3H), 7.71 (d, 1H, J= 8.4Hz), 8.37 (d, 1H, J =

8.4Hz), 9.37 (s, 1H), 9.60 (s, 1H), 13.19 (s, 1H).
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appropriate amne of the fornmula ArNHR4, for exanple,
usi ng standard basic conditions such as those known in

wot2hes/d6it3ser at ure (e.g., in the presence of sodiPEmIB2005/003798
hydride in DVMF or diisopropyl ethyami ne in THF and the
like). In yet another engesihprRit, the desired

conpQiin f forpula (1) wherein Y is -CONR 4, Vis
-NRa,%#,g’% ,'°'H?1’d’“{;n\fJ’%1’H 't%mfﬁ#exmv%%ﬂfvmézflpyrldwc%men
T and U and between V apgrbékimidehe ri ng are absent,
the remaining dotted Iine represents a bond, p=0 or 1,
and Ar, X, Rl, R2, R3, Ra an are as described in
the general description, cap (%ynthesized as
described in the general sc¢he |. Ceneral Schene
VI:1n the above schene thhe i nternedi ate (55) can
be synt hesi zed by react\Ngg i nternmedi ate of fornul a
(38) with 4-chl oroet hyl ace cetate, for exanple, in
the presence of a suitable IB@$e such as potassium

ate, In nedi at.e 5) can be cyclized, such as
%ﬁerp?ﬁg"ﬁ?tleigx ﬁ%’Z{'BfOPﬁB’(lﬁ’/’b‘&3§ 8fic acid or sulfuric
doi adwell otiaéd sulatiohhef duaiaesl eoldgt 9. 35f mimonrank préfaélyl bidmide

(D ShnBeh S Eoban i SRS Y38 e SRufibis G heotfi?
(e haraisthe migm@ieeas0dtirred Re ot iefipe@tura@firdes hoire M TRGhRNRe
Q?7 usgi ng reduci ng agents su h,as borane in THF or

% (el SR TSMONT M9EAR B et iirate pie cafpppted under vacuo

amnd difuneRidivia waterf (25@mI I 1ewiafien extiagied HitREMPOIcRRE (91100 mL).

& r mul 0) can be obtained by treating am ne

i ﬁ‘i 8?%@8%‘@?‘2&3'('83%“% were vashgsl with wyaten @tﬁleL) and dried over

eityaront Ssdmm Sulfated RERALVAI P ollent BRITEIARAb Gaf th 9¥o{&ﬁét%13.o g)
I n e

%gg) foll owed by cyclization, for exanple,
Q¥REH: of fornal dehyde and an acid catal yst such as

R (aenegudioni7og ai ol. 15k§1?1@§6{q§bﬁ}g 07 §601, 69 898 758 cm!.
fornylated, for exanple using standard conditi oris such

35 AT R0 S Arde- PMSRY B? (sellhhp 86 16s, BH 4p76(s, 685 (n,i4h]).

(I'V) chloride, to obtain the internediate of fornula
61). Internediate (61) ca nbe oxidized, for exanple
epR: ZmeshgxyiZzinpthythgera[buman as sodi um chlorite,

' h n peroxide, to form
R G R A SR I S YT
3810t & 01929 mmieb in ¥, dlrdiethlyladndline6230 ods) wes xided e¢sived fluoride

y : xampl e i-c. hydrolysjis .
3R B0 ST IR e ol Bl SHERBLE o 32T L Ttk bt et
mixtwbvas podldvetoirodne temgetizaire and 1% aqudoas H6BJolutioAg 1 Dilimpdvas

for.nul ) ca red. by reacti

FREPRUBR B BB oL ol Qi P Bl ool el
thfougln €clitatbed iktdi @gaiofayérheask epdratbd afdB@hshed ifithalater (2x100

priate amne of the formula Ar 4, for exanple,
AEPHERLG 55 B cobdf Gk furehoke ehbusEt s st
drinde priotiet 1 LOE) {sedagk ,brown tolle [PWES €6 Gubificd WoWR silica gel
ﬁlyLﬁrlqerlb Ss?ngl p%tr%m%{heglelths)’/? Ecre%%/ 39613 Igg/ lu? er?ug]n? tc; foo-[g' the%rr]gdutct aes
pale yellow oil (4.6 g).
IR (Neat): 3440, 2952, 1725, 1627, 1599, 1421, 1285, 1118, 1005, 951, 818, 748 cm™'.
'H nmr (300 MHz, ds-DMSO): 2.47 (s, 3H), 4.00 (s, 3H), 6.36 (s, 1H), 7.06 (m, 3H).
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In yet another enbodi nent, the internediate (58) can
be synt hesized as descri bed in general schene VIA
woQeno6asssScheme VI A (64) (65) (58) In the abecansederes79s
VIA treatnent of the internediate (64) with, for
exanpl e, cyanoacetl c acid in the presence of anmoni um
e owd the nitrile internedi ate (65)
%ﬁﬁ éﬁg %IPIE IIﬁ"lZI’IIb urrtrepnbgxaldevde such as
Mo tahielNytBtednsolutioh bY Aiettoxy-RaH@RRben26[ bl (from ste%) 2) (6.5 g,

P R0 By 8D LYl R o . 636 o
EslTRRY BYISlonTadtiRioRet &1( &):lhh))‘onﬁéﬂgyl me@méﬁerd(a%gr 4@@%%1) at

sche VI. . In yet anot her enbo nment’, desired
2 D AL o 97 (195 GBI 140 k) NGerwlicg, with pigorous
'stI\I , te or¥aMé 1a§elGras &Bﬁatg@ﬁﬁcp\gaéhédq@ﬁh batek (%@bm%ﬂ dried

and and between V and Win the ring are sent
Pmnw%we@woﬁuwtﬁem@oval bﬁmhvenpgﬂye srudg pregudt (&0, g)xrhe
E¥hde B%dunﬁ?!was%@nﬁémbﬁmﬁéae %olg (ilrsInQ trblgurEIégleg%ﬂ?LQIetate
descri ption, can fes| ze escrl

(ehas an clyer dorefford Fhe Mtaélpa@whléqmofwﬂ gn the above
RGeeR 1M 4o, treatnent of the aromatic al dehyde
Intermediate of formula (22) with, for exanple,

B Aydabr Ho8atdiat @i W7THEpriédBrise,dR42 1has 6 098)057,8S5 cm’
potassi um car bonate, can provide the internediate of
for mul a (66) which on reduction with a reduci ng agent,
Shiotr 00| Mihj dirPMSO)i 260 fsy AH), deQ3(HSHAMEQ9 @ 1RJES.1032),

I I f f I 67 Th
PAEN ST B 80 S PR Bl MBhver ted to the Mitrite
Step dr Trndithixy-Binefhyrurdblfoh-¢eabotydicabidor i de

Loter di .at for trrent
%IaonIgIrIat'Fﬁg Sﬁg’é’ At ,° I};I'Iug’ﬁtqlg@) ?TBIQIIB’II’&{H III’IB’I“II‘Ifgyde
{front step t3hy. arg e Odrmihbl) dnyitetodl @0i0dAL) mh Iaamda Bution of

tr at ment. anat ent sodi um
WA LS b 258 3Ra BPRAHE Do pES oty iRt o
sroadmm sbdjurhh:ﬁloattﬁ 2B &7 RE0REe590°d. IR watkP1250i A1)
such as |ithium al um num hydri de

t
51 e ogPacB iy 80 YRyt Sompaied piog e and dried at 60-

70%Ces gRelintdrMedibtef4qB 7L as “Hi®dsoidn be obtai ned by
tre tlgﬁpthe amne internediate of fornmula (70) wth,

Né 2eahple, ethyl chloroformate, to formthe
Imﬁmmb(ﬁﬂesmsfﬂml 020 785 f ok e mPy cyclization,

presence of formal dehyde and an

Ehrer G0 M - DY A2 4 G e GTOhPE ity 693 (6, 1H, J =
J.04ey, "8 9s & eHf, 4 (§aM, I)&e‘LPH '1?{3@?;0 19 exanpl e using

standard condi'tions stch t’hyl met hyl et her
$tep 5hMeﬁwégemibOWZ-meﬂlyIhevytdh]fmnd@carboxmata| n the

TdY @Elmq'Ieﬁtsﬁspgflslérpgﬁ?‘%éhsxz'-gj-meIhngﬂz%Fﬂfu% 24- gz?rggxy?g Reife

oxi d
(from step 4) (4.5 g, 24.21 mmol)and powdered potassium carbonate (7.5g, 54.61

mmol) in acetone (740.0 mL) was added dimethyl sulfate (4.1 g, 32.76 mmol) and
refluxed for 2-3 hours. Reaction mixture was cooled to room temperature and water
(500 mL) was added to it. The organic material separated was extracted with ethyl

acetate (3x100ml). The combined organic layers were washed with water ((2x100
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wi th an oxidi zi ng agent, such as sodiumchlorite,

pot assi um per manganate, or hydrogen peroxide, to form
wa tvec/edadss | nternmedi ate of fornmula (74). The etHoa/IB2005/003798

carbamate portion of internmediate (74) can be

&f1l)\ued Ueel 6var bntdiank s6did 30MBE RhovEI T sEX@Th&or VAGR
hydr ol XSI s followed by treatnent with BOC anhydri de

B&dﬁ?trﬁ P igbas HPwR MsenuaPd of fornmula (75). The final
omngs°@f fornula (1) can be prepared by reacting
the acid halide or the m xed anhgdrl de or gctive ester

St (Vo0 3H5e HodRd | Hilel Bt K281nIRS 1076)9404 178 can -
ARRRR RﬁOo@bﬂzagg LDR1SP) stAM (dOBHLY 8 o] F§486 OBH?ém,eliHr?,

usi nc? st andard basi ¢ conditions such”as ose

03¢ (d.ilHed 0 Hz)k €6.99 (s, 1), 782 (i Hséridet Idﬁ) sodi um
Bl e S Bonfim b1 SOREARVERIV US4 o FEE 1RO LD

I'm yet anot
donpoehdgtireed fefinxing ssolutipn wif AN (0.9 s mmlem any Nbromo

ted |line
RERmiat |03 & 9T mmdn D cltodl Goenbniff, (001 BE) el g
é{bde'hﬂ mettllme&}'ermatih}’ﬂbﬂQOMﬁUtaeeﬂ ¢arlvuaylamp(rfe>sestels 5}3(4:1@) gbhl&16

51 @ n@ lgcred :l’ r Za? g%@% a eagggcn’rnxgz \8?15 doggﬁ t% éoom temperagxre

sryhﬁltmrsd Ehecbugh @BECbeldb'éhb filrateheasgmnedmahtes mhéen’a/aMld fo. give
S VILLL: ve .schene V|11

?%? uaﬁeé gjt rgé?w'? S T+ apr(og%c)t éﬂ’fd rEsdeksd %e?%fotrﬁ‘é"t step

withar fietheapeifehtidnor nul a (77) can provide the

internediate of formula (78), which on acid catal yzed

cyclization can provide the internediate of formula

SeEp)T: Nﬁa@ammgmym ﬁfemeiywneo[ﬁ)ﬁﬁ}aﬁukhbanylmt ernmedi ate
gf the for is a leaving

QehpTd P | Solifage Oﬁhﬁaﬁw brimpmgiy) Emgthoxy ensdfb]furen-d-
tRbFRIERE 6) & hy)| 10@6%@@1@%&9@5&%;&6& ) (310@ hDewas added

ence of a base (such as sodi um e or
BN T ParBie o Tn okt i Hotogt ancbstineedr ol
héP9. Reldtidh QhiX@tcSwafcobRl & BN t@r‘hﬁerétﬁ@ and fdﬂﬁte@ Wma?er 3D

the presence of a base, such as sodi um hydroxi d

BLd¥Mdadrasted withicthy| sein@al 0L The porabiacd @ganic famrs were
whihed weRANER50RL) fapd Wécﬂox(e})anlﬁﬂfbug’gocﬂﬁﬁ%g[fﬁg Rmoval of

reacting the acid halide or the m xe ride or
whyent gavesarede prpdych (2P b @b fravn( Bisgougoilh P @bm bpsiliss gel

ARME uShg herdratiihi ALdiRfos. ﬁoa{s a%xﬂ{mllt% folSl B 8 Oﬁ pure

st andard basi c cond|t| ons such as those novvn I'n
produst.at ure (e.g., in the presence of sodium hydride in

nglglglobsopr opyI ethyanmine in THF and the like). In
t ‘anot her enbodi ment, the desired conpounds of

Iﬁw\}mﬂ) B402) 1 ANheI688,r 593,i1432, CENIR1 280, u23slomm73 S} IOV crot.
Bl oKo AEE LRSS 0 D b N3 252 GuBEHE5 Dkl
§.¢h@l hink- &stHze,OB 24 (s,elH)e?;%GseHﬂ)s a doubl e bond, p=0, X
ét%p Nﬁb (Z)gﬁ%-l%reth’ox&-’me@gylog%hrb%gyl%ggzorfb]%r%n3§yl)-2—propenoic
acid.

To a well stirred solution of Methyl-2-formyl-7-methoxybenzo[b]furan-4-carboxylate
(from step 7) (2.0 g, 8.53 mmol) in toluene (50.0 mL) was added malonic acid (1.33

g, 12.80 mmol) and Piperidine (0.5 ml). The reaction mixture was then refluxed for 3-
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described in the general description, can be

synt hesi zed as described in the general schene I X
wa@aemenad3ssSchene | X: I n the above schene | X t hBCT/IB2005/003798

internmedi ate of formula (82) can be obtained by

4 dtbuest iReactioh heure wvasrcrmd:uatberoaiﬁq fempafd{uae (abidifiedMARA €li0P%

R7 is stituted or
et HET SRt AhIcaetted e proiaf (EX1B8 prlyy T cembined
Sﬂgbﬁb Ilziyblrts @@reﬁwwhad With wateR {281 0RALO LRI ﬂl‘%&)ov@laéhh&(lﬂ%ﬁ‘s RBium
g e internediate of forpula (83) (wherein
temﬁﬁmmeﬁ B SOReBT U™ \RRTCERVaPTOduG b8 BLes hght yellow solid.
E)I;ﬁth,ll';'s °rqp|o| e cycl | zatl on to pr ovide the i nt er nedi at e
of formul a tion of internediate wth an

[RiNsaRetfiat 16¢16I38’r1|§19?a14% I@Még%ﬂ%l-‘elﬂ@' 03 %!, ﬂé7cm'

group (for exarrple Rb- G can be an al kyl halide (e.g.
rom de and the like)) in the

j.odonet hane, &
pf BRE(08 Mz, é’é‘@é\g@)(%%l &% (sadHy de4u(pn W A6-p@UEs, bH, 7 = 15.9 Ha),
18@5 @ﬁ%HUDL%aT ﬁ%@%ﬁ)(d ti®y, B=0M §1f,f hg.ob gﬁ GIH“Z §t461-1z:3f 12.75

ormJa drolysi s of T nteéfmed
Ggaltpl e, |n the presence of a base such as SOdI um

gr gxi ﬁﬁt}%yp )h ¢ j@?ﬁ%’dﬂ%ﬁr% B flgéﬁhé?{yg?ﬁb%{h%xgb%nz&rb%ran-4-

Wb@!&’ﬂ%@l by reacting the acid halide or the nixed
6 h
?@mel sgﬁeoogollﬂﬁ)wo\fg%)ef L’Fﬁl]@t?:g 5‘ tme di at be%n ﬁ) %@%r@a&j

appropriate amn
xlkawpsum deid dfrdrasiep 83 6hélizs 3. mwmnmwnd aﬁeth)H @gfndk(1 VL) i

e n th e of sodi

it}goﬂo e | n glé/l'-mlg)rw |?dsdgf) G‘ 5 ﬁ@ﬁg?ﬁﬁ(erofoﬂml‘ﬁﬁb@ndn&’ 8

rhmbk))m dlchloycaﬂethamet(hﬁnnki‘)mn@tﬂ%’emﬂ stitriefol @83 h@fls. Water (50 0
f formul a 1 whe Yis

QRS ce ol By o ORAE Phae by SR, eef et
@eymbﬁd sod@sc Eulfatd Mmot'heobe@tvbﬂduddbxn%éu{) gave glﬂsngbcﬁate 9 as

r.i ngs .repre do onds, p=0, and n = O- can .
Gl i eTBeds s dlbufredSaiton BT s Gafut drs gyhthawma in
zfi:étbﬁéTﬁSlO&hIO)ans$dﬂEﬂl’@so}€ltlb? gg ibﬂ:,lﬁb&\/cﬁ: (8! g?fge 3 %nnio'ﬂ?m water

erein T,

t f
(o R S e st o 3 . Bt e b gihued g seld
ma\(emmﬂq ah@ filted todied tRe 8kidd Rtephedifg M@lo(v%gbid afPg).

exanpl e wi th _chl orosul phonic acid. The final corrpounds
Pt or il & ( Methyinl-BydroxhVehonipenzoid Sifwrgl3, Brelpyridine-9-
daPboxyneecli ate of the fornula (88) with an appropriate
am ne _of the formula ArNHR4, for exanple, using

1oy &gl rstiresh ssfluxiog salution A rs by ham i d2.8 mln)oxmdnphenylrmmr
(b5.DShBf WaS ddBedda: so'llﬁlohh&" Weﬁ@?@i_ﬁ%@ gﬁ%ymybyld?hgfﬂlﬁ

DVF or diisopropy amne I'n
%hoxabﬁsvﬁféifuewdmb%m%te tfiven stopndb(hde) df diphenyl| @her 1(50.0

mea[n@ r&fids@d for 1-1.5 hours. The excess of diphenyl ether was removed under
vacuo and the residue obtained was triturated with petroleum ether (3x25 mL) to give
intermediate-11 as yellow solid (1.1 g).

m.p.205-207 °C.

IR (Neat): 3434, 1715, 1661, 1516, 1433, 1287, 1215, 1117, 1014, 755 cm™.
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NRASO2 or -NR 4CO and Ar, T, U, V, W X Rl, R2, and
R3 are as described in the general description, the
Wommmsilnes [ ] in the rings represent doubtBIH2005083798
=0, and n = 0-2, can be synthesized using the process

Eg’@‘m(%@bl\’ﬁm ésclﬁMﬁ'@))@ 3.86théhe HAli(p Hhet-2H 6l d Hs € e Hz),
I iyt | f ) (g Mier )
\>/$\/1’6F$1hleHFi’ZJm8F3{J’E’>li1ﬁ?1| angdgﬁér@! %TEIH% Ty (as deJ;al ﬁgglz%{ ISZ,(bS’
dé‘h be converted to the intermediate of fornula (89)

S AT AP PHIR L5 S A Ly

@an sohasion be of e dMethg1-Wihydrozgy-6MMdtladxly benzefd Li¢furmg3, agrgpyhdme 9-

P Ni,/ NH2N de t
PRGBS g7 P o TR orEBN R GRS e
ftar Iul ahduls) Egeass b&plpspipgous dxipshlsriziaotdsnemaoved under vacuo. The

LG T B A DTV (Dl St AR e

emhurp |cerbontsié. ﬁlgmesbﬁdl skpa chtddagdschileedad wathed svithiuefterdgndt died &o

known.in the re (e. ence of
SEeR Ry BRed  tPi spsido By SRRy Adice gelreghumn
asidg tﬂ]@rordﬁneathymbaatdesau ) 8dn eRBNQPAREISurO IntdrMedibie A2((390 mg)
egpr b%) 3ny of the aforenentioned schenmes can then
?/l W 94dinto their salts and/or the N oxides and,
lnqullgsﬁlgne‘@ salts of the corrpounds of the formula (1)
ta| negﬂare then_converted int ree conpounds.

éC“N—)o Gatt08n! My 4BL 1244 rIREY 169)‘% 189/1 AP Hanner known

M nbd Q3WMHZ%6®MBDE Fheo el @k{p& om(s: higr pPefOXMPERZRY A7),
acid in efature. The

4984t dMe 5 Stldor 4Pn e tIH ﬂt’ﬁé ﬁfﬂﬁ)eﬁwﬁ nllifed~ B Hzol at ed
and purified by any method known in the art, e.g., by

distilling off the solvent in vacuum and

ﬁt%’rl}smﬂni‘ﬁrmgthpmé)eﬂ@di‘élfér%zﬁim’él!ﬂllfﬁ‘%ml‘&omdatleabI e
20! VMRl S4] eMe{hggl Ichioto%-Rhe ?gbetn%g ?f@ E)ghdme -9-

purification nmethod such as co y on
sargeylasb(feonssigm by (339ame).  18% PdSal casbapd 50 m)dbe@vkmnin@@ 0

g{Lg_sa%vmg (tlE@ é]t)e@vamgr%gmtedwgaa Ph Ly g;lr&ug%% gﬁ@ﬁ 'psi. of

n a chl orinated rocar , Su as e
tivtigeérdgas o atalldt avas famaved by ﬁaralnonvamrbﬁbaulvms cvmnegimtted under
h C o] I sQpr.opanol
g%ch?alafr‘]ﬁse tl%Le glgé; J?bé gedg \gas p n ed bes ﬁlca Wﬁelo gotlthnén using
cldgiiofaeni:ametonk (8:2)base elluent toe:{ffoadiaiﬁmnezﬁae: Sal(2@) cng) dadight

0 by filtering, reprecipitating, precipitating
Q{Oﬁ/ aﬁgon solvent for the addition salt or by

svapoe-ati°@g the solvent. Salts obtai ned can be

i e it M R T i
Yahins (300eHe,h; @NS@): Scit.G00(s VFH, 4 00 hHEY4 1b@, eMpt ogadiz),
8 QG526 ol [ A, 11, 7= 9.0 Hz), 873 (d, 1H, 7= 5.4 Hz), 9.94 s,

1H).

Step 13: 6-Methoxybenzo(4,5]furo[3,2-c]pyridine-9-carboxylic acid
A mixture of Methyl-6-Methoxybenzo[4,5]furo[3,2-c]pyridine-9-carboxylate (from
step 12) (200 mg, 0.77 mmol), methanol (5.0 mL) and sodium hydroxide (160 mg,
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di chl or onet hane, 1, 2-di chl oroet hane, chl oroform

carbontetrachloride and the |ike. The aromatic
wosnba/easss which may be enployed may be sel ect edTiBe0wS/003798

benzene and tol uene. The al choholic solvents which may

PG GARNPKEE réRiked SorSEB afpbRd E&E&Woﬂ&ﬁdﬁlﬁiﬁ@i was‘:‘tdirﬁm'e&i under
n- propanol, iso @60 panol , tert- but&Sa& %{e)é ?156
reduced Prepsare; theresidus s GHAEd wiit puases L) AR %ﬁs gitop

WeP QdehE %@kdpﬁ%cﬁ%%ta%a WREe MR adiried 1§ Hff@rdflﬂtfeﬂ'ildﬂlﬁtem

usi n nown techniques such as crystallization using
430 \mm)tasogﬂ‘dﬁeé@hdpent ane, diethyl ether, isopropyl

nq&) geehl orof orm di chl or onet hane, ethyl acetate,
etone met hanol , et hanol, isopropanol, water or

IR]@Jaat)cMﬁBL HHbi 1134, 1288, \289.UrhS.dR1 Bridi S’Qr aphy using
7. 300 R bRGIES 4304, Shyvlindatibe 18U, Vil 11,

xane etTol eum et her &get eth é)
=eI§J7dizr),f8)t3'r(d $HhY - OALHDaB ) (b dires 4 Hah HARBIS A RS (bs.
f@n‘ol nations. Various polynorphs of a conpound of
rmula (1) formng part of this invention may be
mﬁmareuntbgphenyls(t—mlethoxﬂtqnmﬂéifuUd#@fﬂ]nm‘lme-?-s?lrmr‘ﬂaiel)

%P“?lfe‘é‘{ l{ f e\?/lg)r% glmgg\ﬂﬁv px cgé}gmhﬁbo%b AGid (from step

elr 'mxtures for
T33¢63/8tga0 I117&mmo<b)np n[trophttr‘al (37 ziag,i 05¥63), D Wi (5 F @rge AL67mmol),

f
B SRS TR A Hee ) e o
T0-ySCbi 4-8 AbwrdNEhe r&iﬂuﬁ mbrapiad afreryrerabeb ob@hebt wideredciyywas

Pianea8af el o B s BIPRen S JRLe g g o
Agt enspaaed by 3lo:c:cgrpr obe NWVR spe(r:]t roscopy, | rR
pﬁ&%%i%?%va.w Tof an P T R AR R

%%F@@@ lMHiJ ’caL, ms?psmtmqassmhﬁs pesEN = |8mwem i D76 @l 26,
rovli des rmaceutical co 0s
forieh HompaaIa Top 1 of Hah S 41L O1thch i et P ieEE

qalq)al ogs, tautoneric forns, stereoisoners, pol yrmr phs
enanti oners, and diasteroners) and pharnmaceut.i

atspeMa-am%(%iamchloméﬂﬂﬂyl@émtww%elééﬂﬁue%[mlyc pyn ine-9-
gﬁgggﬁgge solvates) in conbination with a

armaceutically acceptabl e excipient, such a

ffh arwelt @tqucsalqtryn at deprepbpry -edreihay Dol 1 theets. 2 FRyidine-
B I@Qtrbﬂgﬁftg fr ﬁglm)" 255 hb OS5 ARYoIPSd éﬂathfih% ¥ 53ﬁlﬁhl©ifopyndme

dosage uni't such™as tablets, capsu

Siﬂr oygs0-3@ mlnwﬂ) i VIF Ehmd.) 3ype pded sedivp ay@mf@ (§¢"/(e é‘lqurﬁl@n in
rr{fao?ﬁgh%: g‘%]f- 099 ’mﬁéb !t of"@ e{ﬁﬁystﬁ::@d‘tf§$J $0-80 iR e ERQsé df

iers or | uents, or be in suitable
mﬁ? Mlae reraoied underf mdned nqeesmeabheeregrduwb@md oyas diluted with

E Efﬁqlgtg%d %(i)frqg% ?i—i 5363'%!? laéattlE ﬁ&d Ofhe sbRE o ANRPWAd R,

can
washed with water and dried to afford product (27 mg) as off-white solid.

m.p. > 260°C.

IR (Neat): 3434, 1657, 1631, 1559, 1494, 1394, 1287, 1179, 1097, 892, 771 cm”.

'H nmr (300 MHz, de-DMSO): 8 4.11 (s, 3H), 7.48 (d, 1H, J = 8.4 Hz), 7.86 (d, 2H,
J=5.4 Hz), 8.08 (d, 1H, J = 8.4 Hz), 7.70 (d, 1H, J = 5.4 Hz), 8.82 (s, 2H), 9.67 (s,
1H), 10.93 (s, 1H).
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suitable solid, liquid carrier or diluent to form
capsul es, tablets, powders, syrups, solutions,
woeg@asisons or the |ike. The pharnmaceuti cal PCT/IB2005/003798
conpositions, may, if desired, contain additiona
conponents such as flavorants, sweeteners, excipients
and the |ike. For parentﬁral adm ni stration, the
conpounds of the formul afAMPE4n pe conbi ned wi t h
SNe«(3, Iselnmmwpymylps-gmuoeomadbfybwzoi@smﬂom 53 PldSzine-
solutions or suspensions. For exanple, solutions in
sesane or peanut oil, éhﬁgBW?“HF%pylene gl ycol and the
li ke can be used as wel | as aqueous sol utions of
wat er - sol ubl e pharnaceutlcalIywacceptable acid
addition salts or salts wthlabase of the conmpounds
of formula (1). The |njectéﬁl Jal uti ons prepared in
thi s manner can then beyadf it er ed i ntravenously,
i ntraperitoneal |y, subbyt sly, or intranuscularly.
The conpounds can al so ni stered by inhal ation
when application within t%ecj eratory tract is
i nt ended. For exanple t he conpdund of Fornula (1) can
be delivered by respiratory inhalation in the form of
Stepde 2sdhaxy carenylyr byssoxye3-methyjleengo [bi foraned-caxboxylic acid
Mhé& T ONdokRiohhe 6PMPoULAl10f m&ﬁf}l@!n@th(n@-?-ﬂ'fe‘@ibeh%o[gjﬁfran -2,4-

been honobgeni sed, e.qg. act ose
fligarbgxydate ffsom steplp aﬁﬁ@mp!e (130 gk sadiwupitbiscrewilan 026g,d .5

(ﬁuw S h&ﬁ@ngl‘ﬁ\%@pé)%horﬁcnac?@{rgw nBj %Ml ??l yly Sv%s lie%tgg in

order to achieve a m cropart e sl z
flgyrtolupee sty tepperhtuavndec hl@sgenFior 2t6iheThenl'w¢tajn| mmure was

I
E&fléﬁ-‘ alj()brgr'telﬂ)é}gtu?ee GARE wal %‘ade% taﬁgeog‘lé tlzlay\% wé'lg B‘?‘Fl}fﬂ C\%l.th

|JQUI propel 'ant” for dlspen3|ng
dishloreimethane.o Aqatausi lager ovas nadidifiedz et  nBRY5°Be withe GoncBhiedied

ol TR, KO BT onfu v NERT S Ui i o

hg85aba2 280PC92, both of mhlch are incorporated herein

Seatpe BRI ol i, R ealnfforae s S "

The2 78| ufish ; oﬁrﬁietﬁo@ﬂﬂb%? Hyﬂfb@j‘/-pQﬁ@ﬁ)ﬂﬁenﬁgbﬁ}lﬁ?hycarboxyllc
(0] he

ence i entiret oun
s%“i (e, g 1§)< %;, CP?fﬂ'iaS& %ﬁ‘hf"‘%‘ﬁ Shepisd) fQ reflyx fmpgrasire.
Priogitekre of e¢anti@df was dhohitpRadisr TIC b\tnﬂhg rRBl ZR6kida itk SRas
The ounds of t3$ i nvention my al so be used in a

’é‘ggd'ageé VERHHA) e'bé??‘ﬁb(mtfﬂbﬂés #rldsd (o Eagfion migtug; and

tﬁ&"p&l@tpltﬁtc obfaine@6fas fillR@RPUALLH JVeh.eiHd dYder £fig R&%Q @rl é?l
their eptirety.In addition to the conpounds of

t(yﬂ'llclal’gﬁ ?ﬂ%‘ﬁ?'h‘é*&%‘ﬂf‘P&féPhYdﬁwgc?Q% Gty gcegate mféllcppfgg@ A3 eluent

6.5% S01flcOIRredBYli Alvaogfddal N or be co-adm nistered with
one or npfe known therapeutic agents. Methods of

AiPeat el Ghe phar maceuti cal conpositions according to
this invention can be used for

Step 3: 2,4-Diethyl-7-difIuoromethoxy-3-methylbenzo[b]furan-2,4-dicarb0xylate
A mixture of 2,4-Diethyl-7-hydroxy-3-methylbenzo[b]furan-2,4-dicarboxylate (from
step 2) (6.50 g) and potassium carbonate (7.2 g) in N,N-dimethyl formamide (70 ml)

was heated to reflux temp at 80-90°C. Then chlorodifluoromethane gas was bubbled
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the treatnment of allergic disorders. The conpounds of
formula (1) down regulate or inhibit the production of

waNBema6caass t hey are PDE4 inhibitors and theref or@r/EB2005/003798
useful in the treatnment of variety of allergic and

igfbfﬁqé‘ ?o@Wﬁx%é&%@?@%.%kﬁkM BtiBiRas MBRIRIEFby TLC. At

ronchit atopic dermatitis, urticaria, allergic
thhiend, tréastiommiixsyrg iwas soelfd) tecropmi temperatyisy hagn water (300 ml) was

C J 1 X | . . .« .
08 K bicton RO A0Re i Y, RN oS Bl Rl cprecipiae
ohitainedavasviiterssl andi dsied On oken a8 49H4Selis Buffrceloeadf sobid ¢hS5 g ) was
kH&V of the nyocardi umand brain, chronic
Omer ul onephritis, endotoxic shock and adult
mas{l4eBOry di stress syndronme. The conpounds of the
present invention are particularly useful for the
treatment of asthnma and chronic obstructive pul nonary
siepeass: ( CDREhyl YeB-laoniokethydThliflacremithokylieneo[b]furan-2,4-
invention is a nmethod of treating an inflanmmtory
dicabgxyateyi sor der or condition characterized by or
S OCEmipUndM twasan symnhkaded abfremi nbjdadiethylon-giflusromathoxy-3-

re nse r i,.sease or condition induced py or

e ShBr ottt 4R e BRRadt; B0 Meobiogriugh “Eenbnein Sggas of
I.n a subject in need thereof by admnistering to

the subject a therapeutically effective anobunt of a

wie-8-34%i bitor or a pharnmceutical conposition of the

N eaayt 3050Venyi 09, Mab, rNotizes, 180Radnents, afist he7l, 1226,

invention is a nethod of treating an inflammuatory

Lol K0 oHP48r968n7 18nitfifén di sorder in a subject in need

G efooMHAPMROSISL SNB @ dIe43uhinestn), 3.37 (s, 1H), 7.53 (d,
t hera eutlcalky ef fective anount of a conpound
bd.ob7 8il A7 T briRuy 5 720)H2: 7.2 WhBidnkTdtizal
conposition of the present invention. |Inflammtory
condi tions and i nmune di sorders which can be treated
Sdep 13: DrethybDriflugramietioxyBsforrnyticazqlblurant2, Andiganbiogyjate
Jl“fi]i%;l UQEmpitly arKasNOt synin@bitdd t Rom@StHERyl Pr PRGHoRHethyl-7-
ast hma, BRroni ¢ Obst Puctive pul nonary di sease,
difluenogethoxybiendo{ #]furare2 4 dicgheAylate by theuirenedure degsinibed insstep
QF&H@%%Hd arthritis, cystic fibrosis, chronic
ronc is, multiple sclerosis, Crohn's disease,
pgor AFBI°6, uticaria, adult vernal cojunctivitis,

BT Rl R S R TR SRR £y Sa BT 1220

CIRTj 1084} 10585959, 719n732amrht ory bowel conditi ons,

cerative.coalidlsn &c , [ e inti S d

pgh 00 Fpfaiind-a- SF Ty PHET  eiRean S #lass @
2 0361 @n$H, NelumHz), Ie9 @ried, ot 72.6HA) 86 @, 18, Uer 8i7dHz),
i&%%ﬁn tory conditions. Further preferred are
f gn ory conditions and i mune di sorders chosen
frominflammatory conditions and i mmune di sorders of

the lungs, joints, es, bowels, skin.or heart,
Step 6:g Ethyl 6-di ¥10romethoxy-4-oxo-3,4-dlhydroq)enzo[4,5]furo[2,3-

o
g

d]pyridazine-9-carboxylate
This compound was synthesized from diethyl 7-difluoromethoxy-3-
formyllbenzo[b]furan-2,4-dicarbox ylate as per the procedure described in step 8 of

example 1.
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Further preferred are inflammatory conditions chosen
fromasthm and chronic obstructive pul nonary di sease.
worame/esiesher enbodi ment of the invention is a mEVIBag5/003798

for abating inflanmmation in an affected organ or

t|35ﬂ 29 Cdellverlng to the organ or tissue a

Prfsr apeutl Cally effective anobunt of a PDE-4 inhibitor

dR (EBphai g cesd, 1220, 16pes; 14790111, 1386, P&skrp, 1041, 891,

jégyventi on. Yet another enbodi nent of the invention is
Hod of treating a disease of the central nervous

Yy ame (B00MHz,sDMSOeds):+ B 1deEBH)heAE6f, 2bly a4fitnil Bt &FiTadlz),

el i i b1 G il b BB e

present invention. D seases of the central ner vous

system tratab e Co

Shvert] dRTInct-Shigto- Gt arandhPe ok S RS Ry Baring:s-
@Jpﬂ@ﬁﬂﬁe denentia, Al zheiners di sease, car di ac

failure, shock and r.ebr ovascul a ase

Thist (FaMPRYo Y #e niy"&‘f’s'f‘?ﬁje %l?ﬂ)erﬁﬂ?yin @ 0’%?%% 4pxo-3,4-
Hih§@bbergo[U/3$fuld 2,3 Apirsdadint-9carboR}IaE bly Nhepretddurcdesdribed in
need thereof by admnistering to the subject a

st P apedPledl- | y ef fective anpunt of a PDE-4 inhibitor
ffp.21g3b@greaceuti cal conposition of the present

ica. S, 05 s R PR 87 2, ﬁéaaeéﬁéﬁ'lé?iaw
Phoot b@s wer%bmm Exanpl e 1
-(3,5-di’chl or o- 4- pyri d% - et hox¥lgenzo [2

dynpyiopdélzz AMS0- d@)anbM (ﬁﬂ@sﬂéﬂ;(w {7 (&, 1H 3H2),
75l £, TFA gowﬁgngj%y g $H0f9%wt}@zgomﬁ, (sAHY xture of

guai co 186. 9 mol sodi um hydr oxi de
(8.99, 224.4mol) in benzene (300 m) was refluxed for

steép yl -Er}ﬁﬁu djdgle{lﬁ?gﬁe'ﬂﬂ? 'gg/f\ﬂ'(glc i l(&Qﬂlle@dcatrQofy@BEn

A MEE L cetate
TR, 4mnoh1)>owais adaex] dr oypihiesized Thefremact |e¢hvlm xﬂcﬂhé)ro -6-

e
o R s stk 3R TPlg gt oA 45 Plobedure
Hﬁcrlbﬂmdneneprlaof@cdmb;c let hyl acetate (3x100 m). The
conb;i;ﬁgeps 9¢gani c phases were washed with water (3x100
,tﬂl')* d &r"ed over anhydrous sodiumsulfate. After
CR(KBN-BAS 1, 0993, M1 801 €3NI 19621447105, 1288, IOUAI2heH81,088,
2?# fied by silica gel columm chromat ography using 10%
' ‘acetate in petroleumether. 15.0g of pure
PH @6 ¢S 00V Bz ODMSOR® - 83 .49, OHY,ell. 3400y, 2, .7.66 (1, 1H, J =72 Hz),

7.78 (d, 1H, J = 8.4 Hz), 8.24 (d, 1H, J = 8.4 Hz), 10.09 (s, 1H), 10.41 (s, 1H).

Step 9: 6-Diflucromethoxybenzo|4,5]furo[2,3-d]pyridazine-9-carboxylic acid.
This compound was synthesized from ethyl 6-difluoromethoxybenzo[4,5]furo[2,3-
d)pyridazine-9-carboxylate by the procedure described in step 11 of example 1.

m.p.- above 270°C.

IR (KBr):- 3046, 2927, 2789, 2497, 1874, 1710, 1630, 1596, 1455, 1280, 1134, 1081,
982, 783, 735 cm’.
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IR (KBr): 3067, 2983, 2942, 2839, 1750, 1730, 1660,
1593, 1500, 1457, 1259, 1206, 1178, 1114, 1092, 1026,

wO a@emen33s . 1H nnr (300 MHz, CDC 3) d 1.26 (t,PGFHB2005/003798
2.43 (s, 3H), 3.84 (s, 3H), 4.22 (q, 2H), 5.022 (s,
II‘H)lmr ﬁ&oﬁ‘hﬁz Qﬁwé@ldé)‘lfﬁ76§ tePH,2r = €3 B\lz), 7.76 (d, 1H, J = 8.4 Ho)

net h enzo b f uran- 2- car boxyl at e.” Et hyl

Qﬂ@»hﬁtﬁo%;ﬁﬁﬁ?’én (én]cﬂite (12. Oy, 47.8mmml)
was added to the pol yph_osphorl c acid at 80-900C under

rea.ng..: r -9-
Stepr E‘?@%‘E‘?"% F,ng'mgﬁrr,.g,g%t% L&ﬁo Fﬁgmr?gss a@ﬁagzqm
edliexylate t he reaction rrass The or gani ¢ mass was
I Y e S D
Hptidanine- 9bq.arttwylnnea0(dlli)0hcrbl)ocahcb d¢séribdd m/&&p @mfydmnjsl

ROGLAI. Sl 8365, k! L FFracRlg ebh Ahid29% 9350 {ﬁé@wm

307 883, 365]74431662 2978, 2931, 2908, 1719 1586, 1500,

8 16
736" 609 Mg RO S 7751k e Tothd el 69 1>
1384d, (1H, J3+§.7 H2), B314((d, IHiH), 63.195, &54 (dSHH J 4. 8BHEN10.14 (s,
@Qé%zﬁg IH J=17.8 1.2Hz), 7.31 (t, IH J =
W4 (dd, IH, J= 7.8, 1.2Hz). Step 3: ethyl
Stepor rml 7Nse(tsJsodmxlardmbhyh,hpmailh)]rﬁmmnxﬂeﬂmlnswioqa B
The sol ut| on of ethyl

IPyEidpe g2 ﬁa?Pé‘P‘ﬁ?)Pdﬁenzo[ b] f ur an- 2- car boxyl ate (5. Qg,
Phis 363M@pound nwag c!yhmesifeat rfame 4-5&@131)enyx4a36 giPlab®ehethoxybenzo

-10-00C. Tin | or |d s added
e TBAR Y b eaiben i 0 e Pitecding Ggcbed W siep 13 of
glagipreor.omet hyl nethyl ether (3.6g, 31.95mvl) was
added dr0£ W se at the sane tenp. \Water (200 m) was
ﬁldbled‘b?‘ti’ 7@4ction nixture and di chl or onet hane was

fma L 858308¢34unsdar 2348C1H40) 159961589 1495, abBRI 1Neg 08B D82,

ered and suck dried. The solid was purified by
&%ﬁ §lﬁ1¢'&l11rormt ography using 10% et hyl acetate in
Fﬁff.ﬁqP ﬁ)@rnﬂq& WSO?&G)?’QS 965 g;lm .PL@@IHCHZ \Pﬁ@g iﬁlﬁedzﬁm

| ow sol
Q%@ 1@7@7 841*6?808 84160 )1(5(783( hﬂ)@@o 11@6’VH) 1326’( 112}37
1294, 1264, 1166, 1083, 1045, 938, 783 cm 1. 1H nnr
(300 |sz DMSQd 6) d 1.60 (t, 3H), 2.83 (s, 3H), 4. 06
4. 40 (q, 2H), ERmpldS | H = 8.4Hz), 7.95 (d,

ﬂ' %ogwﬁrgi It &fiyroihes STy o pviguie
boxylic acid The se+cutbouamufe sediyi salt

4-fornyl - 7- met hoxy- 3- net hyl begzo[ b] f ur an- 2- car boxyl at e
(3.0g, 11.4mmol) in acetone m) was cooled to
10-200C. Sulfam c acid (1.8Bg

NNa
N= 0)
Ny 7
o)
OCHF,
To the suspension of N9-(3,5-dichloro-4-pyridyl)-6-

difluoromethoxybenzo[4,5]furo[2,3-d]pyridazine-9-carboxamide (example 4) (70
mg, 0.19 mmol) in THF, sodium hydride (15 mg, 0.38 mmol) was added at once at
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17. 1mol ) was added at once to the reaction m xture at
10- 200C. Then solution of sodiumchlorite (1.6gq,

WO 200sheases ) in water (10m) was added dropw SePEL/IE20€5/003798
same tenp. Water (100 m) was added to reaction
thiexsame ¢empkeastre nendeasitrdgent Progesds of feactiod evas vaanitared bYHR. At

[ drl ed Yel | ow
coleggrre%hg%ﬁ%gm%gﬁaé %Ac&‘géa%g ggr}]égﬁ’ (300 MHz,
DVBCB:-8)01d 292834633 158H) 35121569, (66, BI&)?,,1284,020§,§,11”8H|I)92,

3 718(d IH J =8.4Hz), 7.82 (d, IH J
L}Oé %%?552@0 ]s, IH). Step 5: (
mahinyzoonHetmmsomﬁy adrisoxy 18; /ret7/d | nz6l @l i Hy 4r-82, Hz),

glzgg‘i\gg(;%ara&bfﬁf)r %?ﬁerﬁb 935155 r]rgg h’%“&éﬁéé’?b] furan-4-car

boxylic acid (3.0g, 10.79mml) and potassi um carbonate
(7.4, 54.0mmol) in N N dExmaplye formam de (30 ml) was

heated to reflux te 00C. Th di

carotts- G taptonsh EReBP A2 Ao O iengg2 -]
reaction m xture atpyidind )4 dickhas la) M xture was
cooled to roomterrp Water (300 ml) was added to
reacti on m xture and Nified with dilute HJ . The
preci pitate obtai neg sAiltered and dried in oven.
Yel | ow col oured SO|Id ( 8 was obtained. IR (KBr):
2978, 2937, 1702, 18 '1573 1441, 1432, 1342, 1297,
1266, 1240, 1177, 11 1043, 1012, 930, 850,
781 cm 1. 1H nnr (300 6) d 1.35 (t, 3H),
2.65 (s, 3H), 3.82 (s dobd.m; 3H), 4.38 (q,
2H), 7.20 (d, IH J 21Hz) 7.83 (d, IH J =8.4Hz).
Sfe@ﬂ @thyl 4-(2- methoxyphenylsulfanyl) 3—oxobutanoate

5o iy 0P8 i TR g T BB 1
goméshn carbbmid 6297 rmtzbq%ﬁsoﬁ mmbademgraw{)&hfaw @mﬂg,% 39

di car boxyl at e succi nim
prnadhgd %“Y‘Fﬁﬁb‘l"}’méﬁ‘apﬁé%%@?f l%élhaw d\é!at(eo(lzﬁ?ﬁgm) ragﬁ%fi fo

'tH?: l‘é?&f@ﬁ%&ﬁﬁé Q&hé)ﬁfabtgg vx(x@noetﬁsll)acéﬂﬁt% (b%@i?ﬂnﬂ)o The cbi¥ined
at 80- C. Water (100 m) was added to reaction

mhx agelate l@egsamre wighed %swaéﬁ)u@ ue? ed) Byedipvehriy iops P4
Qﬁﬁ%@anmc)mce}m&emm PR IHAN %row§se§fy\eﬁ&e seﬂm%%)

wat er fol | owed brine (100

éIR(IéBIr)o%Gﬂ é@ﬂﬂy%ﬂ%u@%obﬁ%{ﬁ@&d lf53§e1579\f114@$ 1309 1263 1176

I L9 organic volume, 3.2g of brown col oured
@?ﬂg lf/\ggé rEtal ned. IR (KBr): 3076, 2984, 2957, 2852,

iHmhr (A00IMHz, DYSD-d) 87141 (1496 3.75 39 2H)128D (s, 3D B,961(2,26H),

AR L2y g 8 G T 0.
3H)6.0 U2dB2{ . 12H) | 540’(3 oH). 7.28 (d, IH J = |

§tepljz thy72 ?70’ m(e?lioxyi)_!%nzeneTb]ﬁuophezl =3-yl)acetate

Ethyl 4-(2-methoxyphenylsulfanyl)-3-oxobutanoate (from step 1) (5 g, 1.86 mmol)

was added to the polyphosphoric acid at 80-90°C under stirring. Progress of reaction
was monitored by TLC. After completion of the reaction, reaction mixture was cooled
to room temp and ice (250 g) was added to the reaction mass. The organic mass was

extracted by dichloromethane (3 x 100 ml). The combined organic phases were
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Step 7: 2-ethyl -4-nethyl
3-fornyl -7-nmet hyl benzo[ b] furan- 2, 4-di car boxyl ate A
WO niosoeu3ss of potassiumiodide ( 1.71g, 10.3 nmedti/1B2005h03798

sodi um carbonate (1.82g, 17.2mmol) in dinethyl
suablfed wiithewtard3 i 100 wels follewedbbly brinegd0bmb@nd dtied over anhydrous

g&&l{uﬁ gﬁl@aﬁe mgy?ncemb tm%gllp%mﬁ Vf)lugle I‘Fém l%dxg)/ % ?]llzl((‘ﬁ %(11 n&r} g1 _et
2thar: dthahacb@wB 0o ¢3 parg, pralugt amﬁlyqllomasyhé({b% to the

h t
L Pt I e LN

ddehed116p 1 1Hatd27o9d 1nB3&, UB4 716)plgén| c rrass vvas extract ed

e Of gani -

o R DUR0% P E S Gal b Ko 2ef i Tt 8% By -

19r0|1ﬂz3 ¢.200d, i) J a0 ﬁiz},é’oBsq\‘/elH anh@derDﬁ Fo@i Uk J = 6.0 Hz),
§| f at After concentrating organi c vol unme under

the crude mass was purified by colum
chronatography usi ng 2096ethy| acetate in petrol eum

Sin 3 doritb S b nlpfhidpbins Vemstrn B 21 1706 1615

E881 2- (15i|e5hoxil§b:ﬁﬂeneﬂlﬁtﬁﬁxph&ﬁﬁ?l)aclﬁ%(froﬁﬂﬁdp 2100 g, 8.0 Afinol)

%36 9 ve% I%Zﬁ‘(t@moék(ﬂol “21!? sad (tg 8% %harll:)%;??dq E P?’EWC g:?ycol

%a(n)tﬁrétleﬁ (gvnth|a|rilm®}ua-(18 nﬂ)"?t)rred%t 9 m @mpératuredfor480 Ablr}. Methanol
S

Bet RYAP @twwx‘g?cu%%t% (0 gbnyyesy 3ech Kothe resption Bixgure apd

]ei&Yz{cteqa%'tm%ylgace% @X)dsaﬂhﬂ-r@h@ c&ﬂblHéd eih pﬁce&teeiapé’xls were
nmet hyl benzo[ b] f ur an- ‘2,

ma&;gj mgbwaéqréZ K 5§@ gﬁb drlpd overaphyrqup sediva sy fatE( g fpycentrated
nm& %Zdunﬁn th A Bt RuCLFRED wasSwdHEPWith YetaR{8 D sah! t) FPRA b -

emp. The reaction mxture was stirred at room
Martesalw(hr’-g) Water (100 ml) was added to reacti on

mmﬁgmglém d@ohm obphaj f3gd) ¢nas; k| (584 ed78nd 5§ Ugks,

I ed dried 1'n oveh.. Vihite colored
4395, 42803025891 22000540233 S8 778, RS .KBY) : 3168, 3078,

048,79
g3t (o DH0-EIE RS AR Al @ty 3o
4.18@, {d,J 3PP, HZJ, 7420 ((ileIJH=6Q Hz),8.25Hz. )1 H) 3. 31(D(S(Debad,l24ﬂ) J
= 8.4Hz), 9.10 (s, IH), 13.51 (s, IH). Step 9: nethyl
(4- chl or o- 6- met hoxybenzo[ 4, 5] furo[ 2, 3-d] pyri dazi ne) - 9-
St-:etpbio2yVmaho@cybuapmﬂé]tlnnpba‘n-ml)dftyylamnne

4d|_%1_6 en 45furm,3-

g](py“ llaerr]% %@ﬁ;&tﬁf hen g acg%%cé: n_gfrohi]st&a 3 ]0) g,ié}iSZ mmol)
phao dxpsmhred s THE)(E(hindjrand edtddor80)C. wader hneatngdbotane ireTHE X0.89

React i tur ﬂ

BT TBAEm e SR o R B ST TR dilue
hghedhl@it a@”ldx(tl 10rmaf) SHFOv b 8poratérburpie e edcpirh @ahd then basified with
sodium hydroxide (2 ml) solution and extracted with diethyl ether (3 x10 ml). The
combined ethereal layers were washed with water (2 x 50 ml), dried over anhydrous
sodium sulfate and concentrated under vacuum to give product to that ethyl acetate
saturated with hydrochloric acid was added and precipitated solid was filtered as of

yellow solid (600 mg).
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obtained was filtered and dried in oven. Yellow
colored solid (390ng) was obtained. 1H nnr (300 MHz,
WODMB@M:B)S d 4.04 (s, 3H), 4. 14 (s, 3H), 7.61 edr/IBidps5/303798
8.4Hz), 8.24 (d, IH J 8.4Hz), 10.35 (s, IH). Step
EO(KB‘@BT%O 3090, 2961, 2934 2838, 1658 1595, 1570, 1522, 1503, 1474, 1440,

BT METER 5] s b B Ay chdazi ne) - - car boxy a

%1 gk (300-MHE, MTEVBOXdEp& B A0 [(4 45D f 119 D(s23B), 6193 \(d. iHh 2/ 7 8.0Hz),

SA0ROTH 2 eSS 1A B RReAE) o

rret hanol (30 m) was hydrogenat ed at 30 psi hydrogen
gﬁessure at_roomtenp. Progress o ct ibon was

it EF'@’&IZﬁzr“‘lelt_'!‘?xyk?“zﬂf’éb]élﬁﬂphet“ésé?fl?‘?t ke was
bid- hﬁflﬁﬂyﬁehféﬂb‘[ﬂ}hﬁg énLlﬂRé@l%damlB@ermsstd{bﬂQf@ﬁ gy £.$4 mmol)

t I he filtrat
e R e R e e e

alfgrn)molg andl et %ﬁ@n (2§5Ha)an3Zﬁrled 4536m térﬁﬁ@aturl%BZ 0 hours.
1301, 1298, 11 21 979, 842 cm 1. 1H n

Nyager (Mm’vag)adq;dzgo QW re@txorgp:vxturg anj_(gpr(aglplt%ﬁ;_qs sohgi V\@ff ggared to
E%'theépr du%té‘s thltgscax?d (d 5265 J = 8.4Hz), 10.01 (s, IH),

&R e amw@gmsfm zﬂza 2958754 4201 181,92 66

2940' @ @‘3“[(% 732 ¢
hzo ro 2 r;T yri dazi ne- 9- car boxyl at e
HmMOOCMEL thSD)de)aM 14b3HM &@@ﬂﬁeﬂdﬁ 0 éEg 27 (1, 2H, J =

O%&%é&3ﬂ(})%ﬂ%@%} é%o dTAIVAS olagt t)eﬂzé@ br&l! 1, 187,

actlon m xture was
¢HNCENG.0 &z .42r(tdH, JEOU). Then wat er (50 m) was
added to reaction mxture and acidified with dilute
HCl . The precipitate obtained was filtered and dried
Srepo\6e NE 130 08 ethufxly- 1623, ¢1tetdalydiro lebnwal4,S{thieno 3 Sec] py iline-2-
gKgg)‘ 3064, 2943, 2848 2522, 1696, 1595, 1455, 1277,
HDOXYI%50 ' 997 ¢cm ' . 1H nmr (300 MHz, DVBO-d 6) d

Fthl1 2- (OSnetl&H)'benZer&Bb](}ﬁbphéﬂ% yDeﬁ;ylSarhzhiz@tc; (ﬂorilQStﬁ) 51 K).3Q0 g,
i3i' bhgﬁsyldlssélvéd téluene é (1§ ané H?) "thé soRmon ‘added para-
?ormatdhw ve. osm@ 4, 8 fob[add P-tolupyesilbmic avid @-0dargh 009 Inaba)
enhea ) D0 trmpersfores o 0 i YAy D s gded tp hggpacton
(agigdre(ﬁé},%&mte@uﬁéﬁymeét%te (ﬂx:?S M-xllo)l mtdg;ﬂbmaglethgl ﬂ:ﬁfaldjllayrgs
neL.etro eno o an
B VeSSt Db ot 7O IR BYb ETYEAS o400 Yt
%Bﬁc%@é#ecﬁlndémmlﬁﬁmﬁecﬁmcﬁd ahmsme%ana (oorxorgr) xture was

concentrated under vacu

TR OCBD 00,0, 505 POTH, AT I D: b Baseal 4Bl AT RT 1422
tigda, 106 984, 983, rglgj;a};tog PRt Angd was fi I tered and dried

in dven. 190 ng colored solid wa
'H nmr (300 MHz MSO d(,)s 1.1 (t, 3H), 2.80 (t, 2H %= 6.0 Hz), 3.75 (t, 2H, J =
6.0 Hz),3.94 (s, 3H), 4.08(q, 2H),4.69(s, 2H), 6.92 (d, 1H, J=9.0 Hz), 7.15(d, 1H, , J

= 6.0 Hz), 7.42 (t, 1H, J=9.0 Hz).

Step 7: Ethyl 5-formyl-8-methoxy-1,2,3,4-tetrahydrobenzo|4,5]thieno[2,3-

c]pyridine-2-carboxylate
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obtained. IR (KBr): 3109, 2940, 2858, 2346, 1740,

1591, 1517, 1352, 1270, 1217, 1117, 1130, 1013, 975 cm
WO 1006064381 (300 VMHz, DMSO-d 6) d 4. 18 (s, 3H)pPCTIE2805/003798

(d, IH J =8.4Hz), 7.78 (d, 2H, J = 9.0 Hz), 8.44 (d,

I 1J 3 @et@oﬂi’zl)z |3_b8-t§9ah§&fobén|ib[4$]tﬁle§0[éUza]pynliﬂleoz‘lca@lﬁ)xylate

(G %%@dpé&ﬂ &ré3-ramply MaﬂS}IIS%OJ‘G‘d e disbleipmethzas 6 B) pod eqoged
I% dlayrh dmzlmnoﬁ e B oA I enBrigt P8RS AN PBS mmol) and

4-ni trophe

@Chimomstybéwﬁw[emes](@ 07 67120.87 gl Was2Hded. dropwise and stirred
GREP g&@f#ngtfg 6§ 7&(1% é"g"‘nﬁ%og(ﬁ%? W Qdé%da{@ e ré’»acﬁoﬁi hﬁhw@as

pyri di ne or mam de
ertipctedi i duddbremethene (o< 0@l hﬁmmomhquovgmw hﬂmhwg@dvaalmd

??élﬂ%\la%ﬁ A%%ﬁr%ﬁg)l dgeé)’ % 4[5 )écyy?lf‘soé%qﬂﬁg sitfatd Qrﬁieccﬁlkerfnlg%dstﬁﬂgr

trogen. n mxiure was coo
GeldH@ glvmpreduc(t?sxecsomiio lW@g).added dropw se to the

W pr ec;&pﬁtg g‘?eﬁo%)? gﬁrz]; ggdl\%z%l]g b(§ tl(ggség%alﬁé%c#r’ :1]%%
137901380, 13BB1 260 268,238,109, fID29) 9Bl 80D Lmiin

SLPE TRRdVER SStkbPal K 50" BF dahc QL AT % S,

4.KBq) 2H)3295(s, 30)5,1230,281, /2987 HASAR(d, 2314, = 1653E), IDF96s,
90, 1303, 1286, 1122, 1024, 981, 812 cm 1.1H nnr
0 Mz, DMSO-d 6) d 4.15 (s, 3H), 7.65 (d, IH J =
8. 4Hz), 8.26 (d, IH J = 8.4Hz), 8.84 (s, 2H), 9.99

s, LH, 10.21 (s, |H, 6 11.04 (s, | ampl e 2
é‘gv( 3: 52-arhsw<aré°'w' ay%?thml é3§!e°eﬂ6§3%ﬁ58ﬁf§ﬁ?ﬁ;iﬁhfw8[’%€l
gyﬁﬁ.wchhm&yﬁ@a& carboxam de Step 1: ethyl

(2-formy - met hoxyphenaoxy) acet‘&e"ﬁ m xt u

Bhev Aelption ﬁf Eshsd)g5 fogy oS- mFBION -1 et wﬁ??gea[‘gﬂéh'enoﬁ 3
(é]gyr?(ﬂﬁh -2 é%b&{wa@é %\fidw cep 8} arsmotgmmao RORAS ¢ 4RBt0h8 (5 ml) was

di met hyl formam de (50 nl) was heat ed

%(@1%1099‘(9)6?@ ¢ o$u1@m4° Agid (08360, L3 mayehnvas: afded gpanee to the
2208 Inikird qumpﬁ{eﬁtsb'lﬁﬁ‘on Mﬁgoafun{ aﬁ&tsﬂ(o 03988 Oaﬂﬁﬁl%ol)

to reaction mxture and acidified with dilute HJd . The
wowRtdr 613 diwas crddeds dfqpmseraédhe §@re¢< teRn- diyogiaw f feagiionwas

ﬁxﬁ&re@b@wwﬁué EndPW n\'lﬁ RaORidel RELadRn mﬁhﬁreygkét&w
m p: 65.5-68 0C 2997, 2978,

@mdlstnlieﬂseff msgsvacmmﬂhﬂs@ld sn@glged mscﬁlteaezlwd MB 3fried.
Yellow colored solid (0.110 g) was obtained.

IR (KBr) 3450, 3070, 2934, 2999, 2896, 2739, 1675, 1555, 1534, 1432, 1420, 1392,
1375, 1224, 1212, 1150, 1134, 1094, 996, 885 cm™';

'H nmr (300 MHz, DMSO-dg) § 1.1 (t, 3H), 2.84(t, 2H), 3.67 (t, 2H), 4.10 (s, 3H),
4.15(q, 2H), 4.80(s, 2H), 7.12 (d, 1H, J= 9.0 Hz), 8.01(d, 1H, J= 9.0 Hz).

Step 8: 2-ethyl-5-(4-nitrophenyl)-8-methoxy-1,2,3,4-
tetrahydrobenzo[4,5]thieno[2,3-c] pyridine-2,5-dicarboxylate

A mixture of 2-ethoxycarbonyl-8-methoxy-1,2,3,4-tetrahydrobenzo[4,5]thieno[2,3-c]
pyridine-5-carboxylic acid (from step 7) (150 mg, 0.446 mmol), 4-N,N-dimethyl
amino pyridine (5 mg, 0.044 mmol), p-nitro phenol (74 mg, 0.535 mmol) and EDCI
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1173, 1055,908, 780,746 cm"' . 1H nm (300 MHz, DVSO-d
6) d 1.17 (t, 3H), 3.86 (s, 3H), 4.13 (q, 2H), 4.88

W@ 3006064355 7. 31 (t, IH J = 7.8 Hz), 7.12 (dd, PEE/IRR605/003798
7.8, 1.5 Hz), 7.34 (dd, IH J=7.8, 1.5 Hz), 10.51 (s,

(Izb'& mgsb%QS %fnol) ﬁl: B¥hioromethane (5 ml) was stirred at room temp for 6-7
-cyano- 6- met hoxyphenoxy) acetate To the m xture of

Iy@dﬁ’remetﬂ faewsinntas mpnitorgd by STAmA the §p¢) TRaFHpR Ryj¥ture was
&)%%@ragx Fn@GN2Qduind el"h@lg '\&%@9 (Zﬂ%z)md}ied B RLORARixture and

, suspensi on of

@dﬁé‘: rxlyﬂﬁhémHQy The eteanpéate gbtaiogd W%ﬁlmwﬁﬂnyi dripd Exqygmaind
t
é}é )n( %%th%d qge@on% (1 10 d@? % < pare é)%(fdlf:t%d)lﬂ Bhff S81bleh 's&g} was

ction m Xture,
@htaluhdfled W|th dllute HCl and et hanol was distilled

f d
B e AT, AR, B84, eSS s 150, 1504 S A
maﬂalasémz@] 123570168.1110C,. 1067 ,KBRY,:982.58 6, msfm 1752 1582
1 7
R MRsSobad 5 4 2388 p gy gy Hh st
&Hj(g, 2H)18.806, 2R)7,124d,7TH, (.s— 9|0H)1z) 77670(6 2Hy J 2190 HZ), 2014(d,
y o IH), 11.25 I St
&%’#7150% (8,113%6%2}5{?‘)’ 9&9&8}/ am no pyri di nc(aS(S ;?Bg P
30.65mmol ) in dichloronethane (30m) was cooled to
-10-00C. Thionyl chl d .9
%ﬁeBpV\n se toI ? He rgac? |rIonezﬂétgi"ﬂgg“'%mpﬁﬁ'%%ﬁﬁ@éyqg%e’éj
ﬁ%lta[; Beélbz]; ; tlﬁléﬂ)d[li 3-@]& ﬁ?ﬂlﬂé‘-l Bﬁilf]ﬂcrb@j'y\lﬁé ep 2a) ;
n1o I chl or one n S e
r opwi SSESPS{‘S‘?‘he san%tn tenp 7u?f |$F5§%ﬁ8%ﬂe\éﬁ°xl§$’ ?
ﬁlrﬁhgdﬂ)b@@ﬂo[ﬁ $1efenef (2 GLAIBriave- ZaSWﬁﬁkbﬁ)WldtQ (ﬂﬁ&n (sﬁpﬁig (100 mg,
') in dichlorg nmethane

&2 Bommed), angad-aminosty §- W)lorwrla@ae(éo t“%ﬁ &é&&wmﬁ ify dimgihyg

ARfakas i inffwal tibigriow aload ui@4linitfo h Cﬂ{eh(keaﬁn% hydride (13
solution Organic mass was extracte ,&é@ di chl or onret hane

8xd.328 mmeD Wascadderh i aneel 2bthg Spme tema dlder pitregeig Biogtgss of
l\gh i 8%%%&3%&%9 0. Athd Qﬂe%a%nhﬁixﬂﬁe (v;rpgodigd)to oec.

over anhydfous sodi um sul fate.
Wotee €4t mAt Wascpddedydiep aviseolouhe reavtl(mgmwurb Pb%ﬂo Condiacidified

5% Y ERTL IR By Bulig Dl MR B R 700 s v

A8Tizd by2igeproppRéllleaching@do pueoproducd 89, mg.08B, - decpgposggabove

%ﬁ%cm 1. 1H nnmr (300 WHz, DMsQd 6) d 1.20 (t, 3H),
4.16 (q, 2H), 4.91 (s, IH),

IR(KBr) 3205 2982 1672, 1556, 1497, 1485, 1338, 1287, 1259, 1181, 1122, 1087,

1030, 946, 879 cm’™;

'H nmr (300 MHz, DMSO-dg) 8 1.1 (t, 3H), 2.74(t, 2H), 3.60 (t, 2H), 3.98(s, 3H),
4.05(q, 2H), 4.71(s, 2H), 7.01 (d, 1H, J = 9.0 Hz),7.65 (d, 1H, J = 9.0 Hz), 8.73(s,
2H) 10.80(s, 1H).

Example 7

tert-butyl 5-(3,5-dichloro-4-pyridylcarbamoyl)-8-methoxy-1,2,3,4-
tetrahydrobenzo[4,5]thieno[2,3-c] pyridine-2-carboxylate
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7.23 (t, IH J =7.8 H), 7.31 (dd, IH J=7.8, 1.5
Hz), 7.40 (dd, IH, J= 7.8, 1.5 Hz). Step 3:
W®200606M3%Y - 3, 4- di hydr obenzo[ 4, 5] f ur o 3, 2- d] pyr Pen/iB2065/0603798
-one Ethyl 2-(2-cyano-6-nmethoxyphenoxy)acetate (6.95g,
29. 5mol ) was heat ed |nN‘or mam de (35m ) at 180-2000C
for 12-14hrs. Progress|of reacti on was nonitored by
TLC. The reaction mat s cooled to room
tenperature. Water (dQONM ) was added to reaction
m xture. The solid obtpined was filtered and suck
dried. Yellow col our 3.50g) was obt ai ned.
mp. 279-282 0C. IR \ 80,02970, 2951, 1701,
1604, 1447, 1424, 131 ch31272 lej@,, 1207, 1178, 1124,
1065, 994, 900, 801, 764, 728 Sm' . 1H nmr (300 M+,
BiepCd 6) d 4.0t (s, 3H), 'Ztaﬂt-l(tdylpxychk'builth-ﬁleShox& 15234

?‘7%:11@50%2%&;445] 'gén(ﬂ%ﬁ'cf!t&"% Eﬁ?gboxrﬁﬁjaa%t ep PR

Qsmthbmarb&rymmmuqﬂyemmE14etﬁx}1j/drblms[nso[2 Stthipyo[R Sddpynidine-5-

SARBOTE 2o Hamysten, 4,0 S2RDBIE £) STILE) 3155 SHPSOTeE i itpacli
p&asium3hylnekidel(1 ¢ aiana v)/atd:rl’(2,5hﬂ))8\pai'50fdd¢ﬁ5arﬂ)sﬁﬁbcﬂ argode o312

ated to refl 120- 1300C, .Reacti o
vk Bt g G APER ounien Hmmm g Seo- g i Jolde g it
Sleeafifattdwith ﬁyarsaﬂérimlcmva@ ddded @b rl) #AO&Aded Bethe reaction

preci pi tate obtained filtered.and dried i ven. .
Wé?fthS\ﬂP‘i BrespeeLBi ava?%ﬁ%&bmé&g S0 et pieghydrochloride
3a?t4 Oﬁne hﬁiréd‘ﬁﬁfﬁde %33@00 %@8 tr1@t5>9§n1n@5@75 mIR4BOC-
138 8 1134, 1058, 931, 764 cm 1. 1H nnt (300

) ig d,gph@%or(lg ang|.(§ ml»w%stﬂﬁd ab Fpom t;zng)ofor( %hrs
i)lldgregs of Zeaf%tloril- WS Hﬁ%mto%dogy (’I%C |fﬂ) the %nﬁp réaction mixture was
6- met hoxybenzo[ 4, 5] f ur o[ 3, rimdine A suspension
@qncmt@rﬁdmnéerﬁvaﬁwtrhoWBm[(AS S]I)rywa%)fdsieQ I yegsttan Effwie and
63dified witi? d@lﬁe ﬁ’@?l"l)he Fﬁ%‘p’i’th%%bﬁﬂ@@@'&?ﬁlt&gd ﬁﬂll{ﬁ"QH% oven. And

amoni a and 10% pa Iad| um on carbon (68
prifhvied an clfla@forny ethalackiptér(d derasedPuse p@éuqé Lo mohUéifg@#Pred

roomtenp. Reaction mixture was filtered
?i??ﬁagh&ég‘l%?. te bed. Bed was washed with nethanol

UBW%OTB]@ If 295%3¢ G99, W8, igncldB.riadad 36hdap7.ua¢tiumo,

ﬁﬁgwgqlé Jngr ed solid was obtained. mp.|40-142C.
3 1637, 1597, 1584, 1561, 1396, 1293,

ﬂI—Z?iih,r (msmmzwwo-mwz 2 @LOH), 245, (1,739, 8A64t, LH), 4.01(t, 3H),
4.70 (s, 2H), 7.01 (d, 1H, J=9.0 Hz), 8.01 (d, 1H, J=9.0 Hz).

Step 2: 2-(tert-butyl)-5-(4-nitrophenyl)-8-methoxy-1,2,3,4-tetrahydrobenzo[4,5]
thieno [2,3-c] pyridine-2,5-dicarboxylate

A mixture of SM [WHAT IS SM?] (90 mg, 0.247mmol), 4-N,N-dimethyl amino
pyridine (3 mg, 0.024mmol), p-nitro phenol (41 mg, 0.297 mmol) and EDCI (57 mg,
0.297 mmol) in dichloromethane (5 ml) was stirred at room temp for 6-7 hrs. Progress
of reaction was monitored by TLC. At the end, reaction mixture was concentrated
under vacuum. Then water (25 ml) was added to reaction mixture and acidified with

dilute HCI. The precipitate obtained was filtered and dried in oven. And purified in
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1H nmr (300 MHz, DVMBCQd 6) d 4.04 (s, 3H), 7.50 (m
2H), 7.80 (dd, IH J =7.8, 1.5 Hz), 9. 24 (s, |IH,
WO20@A6¢xss | H). Step 6: PCT/IB2005/003798

9- br onp- 6- net hoxybenzo[ 4, 5] furo[ 3, 2-d] pyrim di ne A
rdhjcrefiosm:cthy® aceetd 0 236D engeo puke prdductall 8 mz-taffxylardd sdiil as

( a%d 10.0 mmol ), and iron (0.042g, 0.82mmol) in

acial acetic acid was heated to 80-900C. Then
brom ne (3.2g, 20.0 mmol) was added dropwi se to the

IRIKBOIT B3 z%s?ﬁlééﬁﬁsfﬁﬁ‘é%@p o oAl e ties
drlépvii0Se; 1092,t1bes5, Bescin'on ][n lx:gﬁgdat vvgslooc TheWa
P M SO0 o o oL S 1S A SR 8 s,
D e, TR MRUTDN0 SRS @ B AR R .0
}g?gg-? ézgfg’?igﬁ* )1093, 1032, 893, 828 791 cm 1.1H
nm (300 |sz DI\/SO:i 6) d 4.03 (s, 3H), 7.40 (d, IH J

g = 8.4Hz), 9.32 (s, IH), 9.40
(Sgep?' I_tﬁrt bgfyéé (&2 d|chlor0-4-pyr|dylcarbamoyl) 8-methoxy-1,2,3,4-

Qetﬁﬁwa%(ﬁéﬂﬁdlz Bjtftiend 21804 [pFridimd] LNy ied- O-y! cyani de A

m xt ure,

g\ BERRTSIoR Qﬁ%{tﬁ'@*’ngr?z@['mtf@]hﬁwlbﬁ Bethody9y2% 3, hrietriamairobenzo
gis}?:ﬁnno[é 36@ pPTidhe-2 sé‘fk%rtfo%?t% éfr&.la) t(eﬁé?{%]g?n\égfzs Rl and

I'n I\I-mste42/ pyrrol i1 done
topmiggy 3.9 re pyridine/(6f mg, 0. FPEmmel) ot dlmnthmfomunmdw(laml) was

cOALER -§ RoTOMRL rﬁ{m eﬁt eﬁ sodi Elﬁ h&grg: ?8"@3@?% ly\g/?s

guenched by aqueus |on
@6@1413) ongg 9t thel shmk tampl. IétldgamtrogﬂmangwsesofemnacWax:inWtored

o AR LAERR SRR e O eﬁ?%%@%dsﬁa%?%%ymafvi‘%éﬁed
(P isaitg tha mehction reick tupe atr0- H]‘iﬁyldd fmdaﬁsd)fﬂﬁm Hﬁll&HHbattlﬁb
C
B B S SOREOLL AL LR B oS PlRD
atetayd (18%Q taget pura podducroofnay off &hlc&&?gmefwap gbt@inpd od u ct

Rt X GA EE 6@&?@”"1@2

1@5102]52%,cd1190 1028, 904, 825 cm 1. 1H nnr (300

g PO WySory 528 4Bt 0abe 2hugodis sug 470

(ss2H), #05(dStep/ 89.0 Hz), 7.69(d, 1H, J = 9.0 Hz), 8.78(s, 2H), 10.84(s, 1H).
6- met hoxybenzo[ 4, 5] fur o[ 3, 2-d] pyri m di ne- 9-car boxyl i c

acid A solution of
6- met hoxybenzo[ 4, 5] f ur o[Badipd ®yri m di n-9-yl cyani de

9\% (9 5-dichloro-4-pyridyl)- -8-methoxy-1,2,3,4-tetrahydrobenzo[4,5]thieno[2,3-c]

pyridine-S-carboxamide hydrochloride

N
‘ ~N
Cl = Cl
O NH
I NH,CI
S v 2
OCH,
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2.66mmol ) in 50% sul phuric acid (5mM H2SO + 5m water)
was heated to reflux tenp at 140-1500C . Progress of

WO me&ed4835 was nonitored by TLC. At the end, r eaatiBeevs/003798
m xture was cooled to 0-100C. Water (100 m) was added
deppotyse to the reas{d,odichiod-4p r1@lca@ba31QQQ-8 rhB®oxy- 1234

re i tat ] ne ed an ed in ogve
BHEREpt-4lasy gt | e dpridine -gﬁrgf@qyfj (Exgmpie’ 75 (40 me,
exhﬁdlmh;ogrsp@hyd 1hSdtig addiie saahen emhrhyamcmbﬁé asian(s My difred
colored so |<ii 400n‘%§/ was obt ai ned. .- deconposes
AhEea tf@@o'le' B aogmwawfeoratzf} f@dermelglm ough washed
mhletﬂﬁgﬁler alﬂmled 1}505451 tolébﬂgure lﬁ%wézgdf 1255, 1123, 3
i(ng (K§p|)302(§; 2g258 (1634 1§94, 35&3 3484,_%41 1339@,112(5@ 12|1[i| ?097:1075
9sAEla), 9. 27 (s, IH) 9.43 (s, IH), 13.5 (brs, IH.

- ni t rophenyl
gHrf@tfr{é%%/ Mt 5{1\45@1%)&34{23@,221@] Pl (trdtd), 4940, B Yol 5.3,
ALY & O
6- ;rmed:(hox befr?zooHAI) g]’/f6 &dr (; F3 J2 3]0 H7F)| r%ﬂ%sn %Hb 90%5r( bma? 2,
é@PHﬁ(uﬁ[hg 0. 409mml ) and catalytlc amount of EMF in
thionyl chloride (5mM) wag # buxed for 3-4 hrs.
Thi onyl chl oride was disti11ed off under vacuum To
t he conEéml P43.6dlichiaro;4- Pﬁdylmamoylbrﬁanetbﬁxyi—) Z,Ms added

oni 1 ophe ey oy AEbebARTUERRL A Roioe 2 bbbl o,

(5mM) was added to re N on m xture under nitrogen at
roomtenprature. Triet XL am ne (82ng, 0.818mmmvl) was
added at room tenpefit ue Ghder nitrogen. Water was
added to the reacti Gags %ture at roomtenrature. The
solid obtained was filltered adﬂ puiified by silica ge
col umm chr omat ogr aphf 0 J%Pefh@l acetate in

chl orof orm buff col o pod (96ng) was obt ai ned.

m p. - deconposes abov@CESOOC IR (KBr): 2925, 1727,

4953 PP B S0, 12291124,
150136111(18 (1BHg, 65. 7B®m@€d) w2dissblved 8n THAY (100, 80. [Td,thi Isblutlon
got%_élyg )cgrbgr?%e( éiiﬁ '166% 4@m?o ) i aq§¢§f§%&%6q oy adlifion of
Nﬁylbﬁm@adﬂtﬂhl(m 46 4; }99158 chyindb Gmdﬁtehmﬂ)dnelmmﬂ 4oi5b1. UR&LRon
qulgyv['e{ n%élger 0Fon %clﬁgl be(? Xl-am'age was g\lzja?) rat%i on rotafvapor and then
Gilnet hmh(wbtenm[)tﬂnlﬁirfdm&[ﬁecﬂwdﬂ Pyl axbife T80 x4). Organic layer
S50 PR BB 2RI B i S e
mn):emaseda@smlemdl 1100 ofkbe HHOfuctd@loWisblidgen
'H NMR (CDCly): & 1.42 (t, 3H), 4.02 (s, 3H), 4.45 (q, 2H), 6.91 (d, 1H, J= 6.9Hz),
7.19-7.27 (m, 2H), 7.52 (s, 1H).
IR (KBr): 3128, 2984, 1714, 1578, 1494, 1324, 1297, 1193, 1090, 942, 732 cm’

Step 2: (7-methoxy-1-benzofuran-2-yl)methanol
Ethyl 7-methoxy-1-benzofuran-2-carboxylate (from step 1) (1.0 g, 4.54 mmol) was
dissolved in THF (25 ml). To this solution lithium aluminum hydride (0.344 g, 9.09
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. Then sodi um hydride (21ng, 0.54mvl) was added at
once at the sane tenp under nitrogen. Reaction m xture
wovage/@asdsed to 0- 100C. Water (300 m) was addedT/1B2005/003798
dropwi se to the reaction m xture at 0-100C and
anmdlf) ) vaeadded aho°di ;iouﬁcﬁndvbﬁ andtskiedfoR Qhﬂkéa@t:ij(ﬁl @&t@bmgd wath
i ed in oven. e SO was purifie

35w blreE Rnd Blimbows 0hg sobi Rt Aperapinirsied on

thﬁbfp&ﬁ 9fem o nﬁ@oﬂlh’é’ @mwcom;salmlowbﬁlak n@dgas of f
onposes_above 2600C. I R (KBr

3@711‘" @B@W §9§gs (Széﬁb“ 4686H). 6625, HHop, 75165298(m i mG’ 11-

]7218% d]211;9 1022 903, 806 cml 1H nmr (300 MHz,

6) 'd 4 Q% }-%771 d, IH J = 8.4Hz), 8.37
@R, (KB LRIV 50, 19387606, 160241588, 903 K36] 1384, 1051972,

652, Affkmixanpl e 3
NO-’('3, 5md| chl oro- 4- pyri dyl) - 6nmet hoxybenzo[ 4, 5] furo[ 3, 2

Séf]m?y ﬂr(dhheﬂmethﬂérﬂ fnoothenyeleb&tzefuran
| | t d
IR 3RO BRREOF TS YN DS
diventiae if dichlgrogietiese 685 bl ) Td rth@l\/ﬁolqmomethmmlnaddezg
| d_t )
TSR APt T 5 o
aidcstired fm. Reeetior mlmume eds titutedewinly @aien0@EN Rl extracted with
T I
\ml), kiried bydr sadietmaduéfate 3xd @OndehtfatedTidegi GO B BE eheOfr8@RL &5 pale

washed with water (2x100 nL) and dri ed
Say"Wt?&ﬁﬁﬁ&PSuS sodi um sul fate. Renoval of sol vent

Ui ey (CBOKY: Fave.0l g 3pnoAnL (s, OHS. Q4D)s, a8 PlBML. 84 fm, 115,
at): 3438, 2949, 1728, 1 10, 1589 " 1426, 1291,

%5%’71716‘@_%}1) 957, 825, 758 cm 1 . 1H nnr (300 M4z,

(113 1132949, 4783, 1|6+z|) 1681,3@34 9: ; -
6.95 (m 4H). Step 2: 7-méth 33%(335&%7%41@32%9@%8? ’lj;rlglﬁm
To a well stirred solution of

t. 2r- . f t 1
b oS ARG PGNP (1o R D)

@l%rame@y'éagwmw bqnizqferame“ro% sg:p 1040 ngoB )92 anthot) hwas
B¢l &n SNIF I'(‘ﬁﬂ'rﬁ)dantd%oaﬂlﬁ %%%Q}f%rmé ?9? 91 was adéied at

Reacti on m xture ‘was co0O oom errpera
Qﬁb@r&q@@%@s wagistines! for 2bat odmOtenperytuma Reantide dvaﬁ qhérmlmidoy

PRARET LR 1108 anBER AR P b desrl ol S APRE
bwavaamh@wdtmm@he@o wil & 13),\baihe (1 5(n2ly, dddidd over sodium sulfate and
concentrated to yield 1.0 g of product brown thick liquid. Compound was purified by
column chromatography using 100-200 mesh silica gel and eluted in 5% ethyl acetate-
petroleum ether. Yield = 500mg (yellow solid) '

'H nmr (CDCly): & 3.93 (s, 2H), 4.01 (s, 3H), 6.77 (s, 1H), 6.82 (d, 1H, J = 6.9Hz),
7.13-7.18 ( m, 2H).

IR (KBr): 3020, 2923, 2258, 1622, 1607, 1508, 1494, 1436, 1311, 1272, 1214, 1095,
755 cm’

Step S: 2-(7-methoxy-1-benzofuran-2-yl)ethanamine
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m.) and dried over anhydrous sodium sul fate. Renoval

of sol vent under vacuo gave crude product ( 1 1.Qg) as
wal200k/0eBs8wn oil. It was then purified through Bi1/iB2805/003798

gel col unn using petrol eumether: ethyl acetate (9:1)

Camaiyy R %éaa%'%%%gtﬁ%ﬂﬁ%g@g %%2493(5162 »?575'3%9' has

dxslsznyed 11281§:that1<_1l](80 milp OB, thisconc.8HE! (07088 & rh0p8. mmpl) and 10%

@8 O(F%_I’ng} d‘gaé%%é?) §|1§ :kégteflg? gl?lg’r'c_)%enaﬂorp Ot 48psi 34D 6h. BRe3Brion

hixuert hox filt@edttghivelie ahd fifiest aver soda bifetd apdivptisntragedito

[, t i r r
3\?@ er%?%cfﬁé%ﬁoz%'[%wﬁlﬂglﬁ (fromstep 2) (6.5 g,
%nﬁi(amb)) S rz BEY2HFB. D (l2H)was (saslide .48 @NEYUET70 (d, 1H, J
chl oride 57 %H 68.26 mmol ) followed by sl ow
a8dHe) i 0 151(”‘1 di cl hl or omet hyl met hyl ether (4.6g,

7O (RBr w9, B85 - 1450, PeL3, anug2,s14381 ads4, 01269,- P202( 9183,CH96,
col d water (100 ni) was added with vi gorous stirring,

9He73dCBani ¢ | ayer was separated and washed with water

ét%is%OEmy) Z-Qﬂﬂme@i{d ?q &Y.%fu%mmx)auﬂcmhm sul fat e

Renoval sol ven gave pro uct %
%—(b@@thmﬁba@é@zoﬂa@n %)w)?tf‘i"@ﬂ“wf@ml Sﬁe@@@ o g Vs nu%qlh\jas
gsfowah G L (lte{ni) &b s saﬁ:ﬁsmﬁeﬂ(ﬂan%e oY) ﬁng,ei) OI@HImdlpand

ford the product as | ow oi |

atbyl chmfgr@atq R.08REal 78‘10 BawY), was@s!cwd af §2 andlfbwstwslgsmom

%g‘l%%aw@ 2 dséll%?ﬁ &Q—Zéagoxé%%(aandgcﬁg res?o{i_ié v@%n ﬂurﬂi'e'h rBSrrcolumn

(}ug)matpgrap}\y gsing |-1|99 -20(7 . megh (silica| g4j | an¢ egq;e(( dn 5|°/§.| ethyl :acgatq
g&)omu tﬁeqéé&t lhl;?hg% %?bfvftﬁlrc%lﬁqﬂdcar boxylic acid To a

{#&hinr eamm)eds smmrmn 801 (t, 2H), 3.57 (t, 2H), 4.0 (s, 3H), 4.12 (g, 2H),

TG TR B BORL BT a Lrem

added a solution of sulphamc acid (2.4 g, 25.26 mmol)

8\"1’%8&"&&"8‘}?1’8?'}”1?3 T%L%"ymfgéﬁytsefg%f’ﬁ%f@a uy 2! I| 22

glg ﬂdm@t er (250 nL) was added to reaction mxture and
' e rod t se arated wa iltered ddr|
-{Tomg Fow- TRt ﬁvéfm %@/ﬁet[aylfagbazna@ %“mpég ?St& g 0190
_/) Q@ﬁd@ﬁﬁve@Qn tbiBetdNeainl). 3%0@is &%km&ﬂ@ﬁydelﬁﬂrﬂg 0.570
122 1185, 1096, 966 cm1 . 1H n d6- DVBO

n@l)4apd(mto'lugpp s@fochacgj_&’A}S mg) $as gdedsqq)i su@e@gd todaze@tr_q)p)lc
dlsfflla%of(? f612h. l_"[D@lu%@e {vas e\}ab‘))ratez add theresitilid wds purftied byiZdolumn

W@mtpgraplwewe&ng 2!9Qt lnthb &g 28l pod sHitorl dyr19F% Predene i

petroleum ether. Yield of pure compound was 20mg (white solid).

'H nmr (CDCl): & 1.3 (t, 3H), 2.89 (s, 2H), 3.87 (brs, 2H), 4.01 (s, 3H), 4.20 (q,
2H), 4.60 (brs, 2H), 6.78 (d, 1H, J=8.1Hz), 7.02 (d, 1H, J = 7.8Hz), 7.15 (t, 1H).
IR (KBr) : 3392, 2931, 1698, 1622, 1495, 1435, 1333, 1268, 1226, 1115, 1084, 1014,
775 cm’! |

Step 8: 2-ethoxycarbonyl-6-methoxy-1,2,3,4-tetrahydro[1]benzofuro([3,2-
c]pyridine-9-carbaldehyde:
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To a well stirred suspension of
7- met hoxy- 2- et hyl benzo[ b] f uran-4- carboxylic acid
wqiwenisisep 4) (4.5 g, 24.21 mmol ) and powder edPCT/IB2005/003798
pot assi um carbonate (7.5g, 54.61 nmol) in acetone
QYMOdeMnmméﬁﬂG@dl QBmEt‘éGMlydﬁi['i ]BéHszufcﬂfB 3-Gpyridihe 7 6 (from
and refluxed for 2-3 hours. Reaction nm xture was

éfsaﬂéd(q 0% ot et HP%F’@S%YFG ifedighloromerhang 25,1. To this

3dAad EHoride- (6I' &8 Qf 9B59 CmixBl) eﬁvh@'adg&p%lﬂvﬁ‘e‘é W3S addition  of
extracted with ethyl acetaté (3x1 m ). The conbi ned

dichlorrecthydpethxlether e(Oldsted 1 R t mmsd} eat CtPC100d1 stimedy for
@bmokéamn ARy notkd b%DHduH ICB%EV& ra@dd with ethyl

H'é?@;?@d
sol vent under vacuo gave pr as brown
weotate Ughyli acetate lgyer 1vpap- w&gecb@nhlwate(rMé@tn)l X 34 38ine,1 xR, over

(R T o Mgy B L9 GPnt; g (e

Skpma®g@ghy vsing HPO-260r9esh (silical dd] add-eited ipz)0% @tl@Q adedgte in

ké%hmﬁ1§§gQ9 tlb?ﬂngg ﬁ%ﬁﬁ%fsgéﬁgﬁﬁg]furan 4- car boxyl

élﬂemwcacml B St3i (tr3eD), 2.2 (tuxi2hi, B&7 (b, OH),0f0%, BN),(4D) @,

. e are et SRR BB Bh T 1 s 30 & T

Met hyl - 7- met hoxy- 2- nethylbenzo[b]furan 4- car boxyl ate
%fron1step ? (4.0 18. 16. ] é and refluxed for 2-
ke acticrrxrsarbomk bypetheysl a4r‘6"f"896’r¥f’lt1é‘??ﬁé?fafft[i’%
an,griﬁjmetge&ego;,]ne@@mgh Celite bed. The filtrate was
gmgntrated under vacuo to roduct (3.1

yGthonyhtmethorylds: %@trﬁryg@&lmofua%éﬁ C&Wé'&&‘ef92r

eatsaldaiye@gmni Et@;%) {190 k2 0. 589 bk dI P Rhd @ABsolvell §Packione (10 ml):
nethoxybenzogb furan-4-carboxyl ate

yaten (Q,@p]) e }hflsr@@t@msul[fqr@ﬁ agjg (81.0 mg, 0.838 mmol) was added and
WRh ki \bﬁsodUalEEtt@W)C (he&e&da%ym&;teki& &gr@%o‘lmmol) iny water

carboxylate (step 6
&t mikvereaddsd doptiye ma%l@éanmm@rb@w“s HYCuamd reaction was

?@{h@g?g&ﬁ £brot8 Resbtion @a? aum&w@{ wadr % o Qrmjpré& gﬁa{tg Q'as

hours. Reaction m xture was c toro
fillerpd pmeng dsicd tigivé 12k rag ofiwvhite setid ey the E@@uthL) and

M £ h { C
SFORRREORLPLE 1 DM B S R0 o, 05 SRS
aH), a3 sy 2HN 6\8A (A UH, 50 @idliz), SWBf(AtId], JReTNA of
sol vent gave crude product (2.9 g) as brown viscous
oil. Purification by silica gel colum using

sfebqnoi-artmphehmn-emy@trsm(y% hothés- B3 4l tee hy dab f1(Hed 26l
éjzi'z g, o]f Pafe g_ uct. mp. 139-142 0C. IR (Neat):
oB:2-qlpyfiqiney Fearboxydate 1432 1307, 1280, 1123, 1020,

9-Lthoxyadbonyl6Zmétorly-1,2,3,4-tetrahydro[ 1 Jbenzofuro[3,2-c]pyridine-9-
carboxylicacid (from step 9) (100 mg, 0.338 mmol ), p-nitrophenol (94 mg,
677mmol), EDCI (0.161mg, 0.845 mmol) and TEA (6.0 mg, 0.067mmol) was taken
in THF (5 ml) and stir at room temperature for 4h. Reaction was diluted with water
(10 ml) and precipitate obtained was filtered and dried to yield 80mg of product white

solid.
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1H nnr (300 MHz, d6-DMSO) d 3.92 (s, 3H), 4.06 (s,

IH, 7.32 (d, IH J =9.0 Hz), 8.03 (d, IH J =28.4
WOHDY6/0683%84 (s, IH), 9.94 (s, IH. Step 8: PCT/IB2005/003798

(Z2)-3-(7-nmet hoxy- 4- met hyl oxycar bonyl benzol[ b] f ur an- 2-yl

)‘Hzmmf amem_gl 6 805 (brs, BEN)@.ouebls, SH), Brss@brMH;M Pln(s0§H) 4.19

nﬁll - 7- met hoxybenzo b;furan -car oxg/ ate
(r OL 00, T R CLTEL %3 SiH7 43 ds Bl SORDOR 05 (i H,
yasg 69 eghgr%gnlﬁ @%%1(1 33 g, 12.80 mml) and

Pi peri di ne e reaction m xture was then
refluxed for 3-4 hours Reaction m xture was cooled to

SR ST Al SrenBrb Lol Sftalbariy (RIS I Bleratyaro
'bhézoé‘bmlilw&ﬂ-eh’galﬂn@-ﬂ egréo&yla/ter e washed with water
em'}o ag(?veg{;]({x?%rrltg)\ﬁ f-6- %B%Q% g%z.% £ &%wawb%%ﬁlrs)ﬁ 2-

of s vacuo
a]pyrldrgh)t 9-garboronates frdm stepnl ), (80 78, 7192 0@nol) iy pNﬂiatz)iml) was

5o 8 5 o 8y 1

dishlog-amdnoparidisg (37H)g, 06238 i) inl BPMFJ2.5 il atd-16%) and7stidrbd

?%’ lh: E:eacﬁonz wgs iueEEl'ged wiglqgesgﬁ%tgé thp;wat:eégéeJﬁnqbgrllzd) éxtrZétgdz with
Rtyhydetfte (10@) x 3).a2rgettic faybowss »)/ashedatvhle wyte} € [OniTe biiaxgogm),
%l? L(P ;*chlrJ Eé"‘(f] um sulf;a?erak%x Xchentraﬁeth% g%t mg oist Ie rp¥o%gjctsa(s) lw%t!e cs)r]ld

CZ)anur(d?wmeMithq/ with rdidti leael Odield @ pukkesdapotdd &3 Siﬁhgzlwhlte
g @)2 propenoic acid (fromstep 8) (1.6 g, 5.79 mml)
(H triethyl amne (1.0 nL) in dichloronethane (15 nl)
mlradomw §00 s l(tomH)etszzl(b@mgrst;@(matz 08)(49@(5'391 B,

i n dichl or anet hane g irre
?8} 4274§S dtr &:83\ds B J(*5§4 Z)ﬁL)Gl(/\th&dB@Qj(ds oHr Ladidten 8.6
rxtiyhe; the organic phase was separated and dried
over \r:g%drous sodi um sul fate. Renoval of sol vent
U EBn A o 281y 240001 €839, dHE7.9 46 1804.)121 Bdil 2828, 765 cm’
). To a well stirred solution of this residue (1.5 g,
4.31 mml ) in acetone (15.0 nl) vvas added a sol ution

ap: Sermpennd et a2§0°Co g, 15. 38 mol in water (5.0 ni)
at 5-100C and stirred fgqy p ours Reaction m xture
was diluted with cold vvater 100mL) and filtered to

gi teat-butgl B3, Hdichloredmydidalcartmmoybid- mmlmmy-Sdm(tliylal,:g; 5-
St 10: Me 1.k-
benvof 4, 5]f‘tgﬂé['%‘@:12{- Ei'?%‘%" Ii%d‘b'g FRERYIAE To a wel |

stirred refl uxing sol uti of tri-n-butyl amne (2.0
nm.) in di phenyl et he(r:I P
(of

NH

° O
5@@“*‘*
N

.0
H3C CHs

Step 1: Methyl 3-(2-chlorohydrazino)-4-methoxybenzoate
A mixture of Methyl 4-methoxy-3-amino-benzoate (0.044mol) in 80 ml conc. HCI

was stirred for 3 hrs. at room temperature, then solution of sodium nitrite (0.044mol)
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(25.0 nL) was added a sol ution of

Met hyl - 2-[ (Z) - 2- azi docar bonyl ) -1 -ethenyl ] -7-
woredohosapienzol b] f ur an- 4- car boxyl ate (from st epPO)/IE2005803798

g) in di phenyl ether (50.0 nL) and refluxed for 1-1.5

h
B 8, Gl B A Gl STRUPA, R
@éﬂtmlcﬁutmmdsexhlo@@x Z@Omn)mot)on go v dong. dtledsaadded drop agse

5P ETlenbristud ooy, T gt Vo il B, i

Verg thitk nmass). (R&8@iolvHzas queDMS@)in 4003mB12(( & NaBQH) witl0 proper

éf)_soliné_é_gd exbradgd %ﬂh diefiy! efher (0 {E@)’.Q%@%&la&% washbd WittTwater
609 xﬂrll)inedl.dv&%odlbm sulphiite abdl emclzﬂlra’te below 40°C. Crude mass was

ﬁ\’ gﬁ)ﬂj hJé‘ft@ﬂ ﬁ%éeg/F ab{i] %)élﬁlqe [h Hé sé{ura[e% e%hyq]algé/tate qo gét

hﬁﬁ&ydc-ﬂyghyﬁlr)ﬂwsaﬁ%(mmmylbei%&[eéfﬁﬂiﬁ‘ruﬁ@{u&a2- c] pyridin
-9- r t rom st .
i AaMCsdb oy s ficks: twBaied WilD:00 . by, 765( 18

5‘@%38 411?2(9%1581@{) PHOERNAr PHS 8RKY CH Q1 H ), Yasg. 4&&5@/9@@3}1

under vacuo. The residue obtained was diluted wt
#ad-81CH.BD. 0 nL) and made alkaline wth sol id sodi um

bonate,,.. s@l e
Ry e S e A b S i e
gidoke2, Brdicamberoflate.  Purification by silica gel colum

%' rﬂ&tu?@l il R/fe?r{lyme %?j %&rg%ﬂf%g%? 4(r?eth(;xl'F %ﬁp @Jol'he QFep 1)

gave pure inte ?/
0042 nrol)and 96Bo@3#-piperideue((0.4043) mol) 1thBan01€?@8n I@E)?Urred for

iﬁé%ﬂ r&%%ﬁ%gejjlgt%ge §%%8812 9 gcijlb’cen%%@g%l“?ér va‘];l.H)npgqfi é{%&?t was

Isblated with&ilicalde) qoltﬁnrﬁ&r()ldatogl’&phyjusmgao% ¢thyl acqtat®5n quroleum

k}E J =5.4 Hz), 855 (d, IH J =5.4 Hz). Step 12:
?rhyl - 6- Met hoxybenzo[ 4, 5] fur o[ 3, 2-c] pyri di ne- 9- car box

matne (@DTi;xt&IT 40, bs, exchange with D,0) ,7.63 (1H, d, J = 8.7Hz), 6.73

MLV A Gr B AR el A g 4
¢arlg sf 50 ny), triethyl amne (2.0 nL) and DMF (10.0

m.) was hydrogenated in a Parr apparatus at 50-55 psi
of Hydrogen gas. Catalyst was rempved by filtration

s&? Fi3 terrﬁslﬁymmﬂgri Cﬁﬂkilﬂkfl -M&@l?f-l 3&‘5%@traﬂ_ﬁﬁof2?ﬁbﬂ%ﬁ)

ai ned vvasdgurl fied b ca gel l'um  usi ng

E‘h?’d’ﬂ irdlend F*U'Il?e")(lgeZ) as an el uent t o afford
E’i%%%’fg?{‘ 8t 8rerkBut{ PO el 6 @Rkt 3. Y& 15l Aol LH-pPRido [4,
3-b] indole-2, 9-dicarboxylate (from step 2) (0.0027 mol) in N, N-dimethylacetamide
(20 ml) at 0°C was added sodium hydride (0.0081mol) Stirred for 30 min. at 0°C then
iodomethane (0.0040 mol) was added and stirring was continued for 2 h. Reaction
was quenched with water and extracted with ethyl acetate washed with water and then
with brine solution dried over sodium sulfate and concentrated. Product was purified
by silica gel column chromatography using 10% ethyl acetate: petroleum ether.
'H-nmr (CDCl): § 7.72 (1H, d, J = 7.5Hz), 6.58 (1H, d, J = 8.4Hz), 4.79 (2H, bs),
3.98 (3H, s), 3.96 (3H, s), 3.91 (3H, s), 3.83 (2H, t ), 2.78 (2H, t), 1.49 (9H, s).
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IR (Neat): 1718, 1672, 1518, 1431, 1272, 1218, 1113,
101 1, 755 cm 1 1H nmr (300 MHz, d-DMSO: d 4.00 (s,

WEH0s/06380 (s, |H), 7.41 (d, |H J = 8.4 Hz), WCBSB20ak/003798

IH J =5.7 H), 8.13 (d, IH J =9.0 Hz), 8.73 (d,

IH J =5.4Hz), 9.94 (s, IH. Step 13:

6- Met hoxybenzo[ 4, 5] furo[ 3, 2-c] pyri di ne-9- carboxylic
Stepd 4A mi Xtant-butpfoxycarbonyl- 6-methoxy-5-methyl -1,3 4 5- tetrahydro-ZH-

il o LRBSLaR B o2 e 2 cir e
e %a(sohmc)n ?ﬁmtestdmtxl rﬁ-rhytdyloﬁﬂmhquéenﬁgyl §84.rimstrphydecs2H-
(0} (0] .
e 4 e DN o B PPl A, 98 oA
@ahe }wzgrsﬁlg@edﬂl\) Na@H (G.Ol(lh(ljcfl)v\gght;oo apdHeBugedipt dveaaghti c
REachipr VoS 8 tenfiorinisd WA iR ditoSiith Ml flolfiche Waer ana
the? &aeed With {thidadcptate343 3, 2 Hﬂb?ﬁquedﬁﬂdyerb%&euﬁeﬂ&&j w]Ih ]lN
3Q0.
B2 salpohi up ke Sqfig e s, DDAt oy iy B el el
H&hwa&aarajdrcéd IH J = 9. o Hz) 8.73 (d, |Z| J =5.4
1 e :
b8 hine (DMSOH: &b em otah 861 THER B2 s 4y di%d2y

bgaa"bmesﬂ af ¢9A\ m%i ureg (off, 1), 2 80 (2H, 1), 1.49 (9H, s).
thoxybenzof4 5] furo[ 3, ] pyri di ne-9- carboxyllc
aC|d (fromstep 13) (65 ny, O 178 mmol ), p-nitropheno

gﬁé} 37:ref7-b gfﬂbam '%E}%plfeﬁ}l& %etﬂo@? )-,1 341 5. &mdngﬁmﬂsl-

no pyridi'ne
prridets, 3-4] MOE%@CM!AOXMMQ hours The resi due obt ai ned

affot ﬁJlutfo%"PfV?éerPB riga&%/ Sion r@ﬁn@th&?f’jﬂ%e‘ﬁ@& 1t3r4' i &Er@ﬁﬁl% 2H-

wat e elnterrrE|ate (?
aglcgodm b indole-Q-carbopylicacREOO005 mel) (e kHF 110 ml)mgidde Para

b el oapbrg, ERGEC GmO'ézéf*‘ffﬁﬂ%"éW%"%@‘ﬁﬁﬁ
bedctioh mxBirelwhdizstirred atiborfidgmstyturd overBight. Riggctiony wadifutied with
:S-i%ﬂ,l é]rgslg\gbt(yvga}l_t%%aﬂjj pregipltgt@l gglmv soﬁd Zv%s f'lﬁjerecl g!lt al}d Jne% 4

N®-nn3 (BM$Cedy):0F @-'34(13'1(1 dyd 7.0182p7 A Qi oy 208 4HD)] 7160 (2RBd2/
'—C7] QY5 SN, SRR T A% %S 2 il 58 %a04 1 b80h,

g NBOQAPHEMB (918 syet hoxybenzo[ 4, 5] fur o[ 3, 2-c] pyri di ne-
carboxyl ate (fromstep 14) (55 ng, 0.15 nmol) and

4-am no- 3, 5-di chl oropyridine (50 ng, 0.30 mmol) in DW
Step®: Wrt-buET 98ISRk nTorLaUF) A 1EAHBat 65 thh & RENYSS-Rid thiyl-
1,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole-2-carboxylate

A mixture of 2-fert-butyl 9-(4-nitrophenyl) 6-methoxy-5-methyl-1,3,4,5-tetrahydro-
2H-pyrido [4, 3-b] indole-9-dicarboxylate (from step 5) (0.0006 mol) and 4-amino-
3,5-dichloropyridine (0.0007 mol) in dry DMF (10 ml) was stirred at 0°C for 20 min.
to that solution was added sodium hydride ( 0.0018 mol) and stirred for 1h. Reaction
was quenched in water to get yellow suspension, IN HC| was added slowly to get

white solid which was filtered washed with water and dried.
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m neral oil) (18 ng, 0.45 mol) at -50C and stirred
for 30-40 m nutes. Excess of DMF was renoved under

WO 606138t essure, the residue obtai ned was di | e BIB200(03798
water (5 nmL) and acidified to pH 5-6 with acetic acid.

Ihe s S f||ter n
St toySoreh 3037 sy b u BTl Lq e
Jr=18,1Hz), 360Q 04, d, R=(8\Hai))4 4B4R4bs), BOHA3H1931.89 BF59), 35892,
1394 12%\/IB (19213 1097, 892, 771 cm1 . 1H nnmr (300
Wad 77 81 .1 1 (s, 3H), 7.48 (d, IH, J = 8.4
iﬁz Brg 28%6, (2932 26h7, 3661, D59, 1268, 14790B4601167H,05d, 7698ma.
5 IH J =5.4 Hz), 8.82 (s, 2H), 9.67 (s,
““gf@"93 %%C | H) . Exanpl e 4
N9- (3, 5-di chl or o- 4- pyrldxim ﬁqdlfluoronethoxybenzo[4 5

]furo yri dazi ne- carboxan1d

héwl:%f ﬁyhlovo ﬁ;axr'&wa@aﬁmyngﬁ Béﬂ'fa[ E]bFEWAﬂ Shar
boxy| ic aC't@trIﬁ'ﬁirﬁQlﬂ@% [£5-blindole-2-carboxylate
2- et hyl - 4- et hyl oxy-3 -nethylbenzo{b]furan 2,4-
di car boxyl ate (from st of exanple 1) (13.0 9),
sodi um p- thlocresola& 269, 1.5 equiv.) and
hexamet hyl phosphori c”aci§ t¥iami de (24.80 g, 1.5
equiv.) was heated if tol uene at reflux
t enper at ure under nitragen r 2-&h. The reaction
m xture was cool ed t e?ature wat er was
added and aqueous | ay
di chl or onet hane. Aqugmﬁs aygl was acidified at
10-150C w th concentrated hﬂcﬁochloric acid. The
preci pitated product was filtered and dried, mp. -
Hﬁi@%@mﬁ&@@vasﬁtyﬁl}heﬁsed b3, following the process described from step 3 to

car box

g;f:g@ gr-? !@ﬁés ﬂé?{cgﬁty foF usmgf l@r/lzyq %pozrr%[iblnfstlég(? (r;f 1odome?hane in s(%ep
2- et hoxycar bonyl - 7- hydr oxy- 3- met hyl benzo[ b] f ur an- 4- car

oxylic acid (fromstep 1 3. , i et hano
B oR S5 900 10 S0 S Bt WiE D s R0 spr B2y g
mazmrzlscsw %; by3 ThE.d, A= 1. hﬁz)eu@o (118a%1i-08. 4Hky<15t6|sqzwa§
concentrate unaer n wate

480 641.1be), ?éﬁéﬁiéh3ﬁﬂﬁﬁﬁﬁkzéﬁéﬂfHblﬁﬁ@@gﬁPtate obtalned

ﬂ@(f(Bfrj 3b £y, 967@'2@38“1'6@231 ligh2, 0461 - 145€1408 U84 SPl6k d1 1851106,
purified Dy si'lica gel col'um chronatography usi ng 20%

&9y 727654 E e in chioroformas el uent. 6.5 g buff

XraNels ohjfcwas obtained, mp. - 195-1970C. Step 3:
2,4-ﬁ§§%ﬁy?-7-difluoronethoxy-ﬁ-nethylbenzo[b]furan-2,
€

4-di car boxyl ate A m xt ukxamp | .
Tt blakﬁbft;t's eI LEyridyI ER b bASB AR Ry B Gty R
1 3,4 5-tetrahydro-1H-pyrido[4,3-b]indole-2_—carboxylate
N
Cl | & Cl
NH

° 0
@“’k
N

HacC L\<7
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step 2) (6.50 g) and potassium carbonate (7.2 g) in
N, N-di net hyl formam de (70 ml) was heated to refl ux

wa ap/0a3sB80- 900C. Then chl or odi f | uor onet hane QeGT/IE2805/003798
bubbl edi nto the reaction m xture at 80-900C. Progress

Phis rc%ﬁggdrﬁr\wél@s%nmgﬂietdqyeféllg%ngLtﬁ;: prdkesk t@l@scﬁﬁ&i frb@atdpl P

m xt ur was codled to roomterrperature hen wat er
¢80 rfor) evdnplad@e sxaept rf@aéimg)r?wﬂpmpwl@eﬁ'ﬁﬁ“%'ﬁﬁ|'f"it%aé of

L ﬂg Uk Seh¥drochloric acid. The precipitate
Wd afne ep?lltered and dried in oven at 40-45 0C

Bmmmr(mnsm@@ s010.4P (181, 5 egchangeiswith DaDn 8F 52 M, 5), 7.49 (1H, d,
74- : e e
2 AR SR 87T S o Bk, 75 G D4030H), 382
DG hes(yiay, a . JBtaHs s hooHNe), WesS 7 $3H )53 e@Hd).om

-di.e | - Z-di u oX\.= 3-
R (B, Ao A an PSS T o SR 458 1407 2501 1238, Hl6ulPa:
demcridast’ in step 6 of exanple 1. mp.- 78-840C. IR
@Q:-_s&%& 2087, 2929, 1719, 1623, 1578, 1508,

& PPy 8 3 1271 1226, 1155, 1104,

1049 966, 778 746 cm " 1Exahp nm (300 |sz DI\/ISOd 6):- d

DL UNCLIERE NG R AP N
8.7 Hz). Step HH-p g:&&[b,‘ﬂlb]mdole hydrochloride
7-di fl uoronet hoxy- 3-fornyl | benzo[ b] furan-2, 4-

di car boxyl ate This conp was synt hesi zed from

di et hyl 3-brononet hyl

difluoronethoxybenzo[ﬁg ﬁaﬁ'Z 4- di carboxyl ate by
the procedure descri b&ayi step 7 of exanple 1. mp.-
71-740C. IR (KBr):- 33 §§7 1726, 1701,
1621, 1587, 1513, 1380 1224, 1187, 1084,
1053, 959, 779, 732 cm & w nr (300 N+E, DVSQd 6) : -
d 1.29 (t, 3H, 1. 37+ﬁ¢ 3th, 4.31 (g, 2H), 4.46 (q,
2H), 7.56 (d, IH J=8.7 Hz), 7.59 (t, IH J=72.6

E§ % ;c/:lmi?lec? ‘t:SOng ldsolultium of]eth_yl Geefatt Ghuratt P wiR HCG wab blded gr@lﬂjt}ﬁ 9-
6, Tdichloor- @mmmwmb @mathoxyr§-hetiybh3 g JteBilfydro | 2 3-

S L 0RO K s T QSO G s o o
P &r Bthy |l doetate ddyle} el denarit¢ddand idainyth etherywastaddedsto phet stirted for 30
Rir? %r%j Hhert etgler g)FeIr Qecantlecri] sasntnee&ocedurfe was followed for 2-3 times to
remove HCI and then filtered out and dried.
"H-nmr (DMSO-ds): 610.5 (1H, s, exchanged with D,0), 9.12 (2H, bs), 8.73 (2H, s),
7.57 (1H, d, J = 8.1Hz), 6.83 (1H, d, J = 8.7Hz), 4.18 (2H, bs), 3.95(3H, s), 3.90(3H,
s), 3.96 (2H, t), 3.01(2H, ¢).
IR(KBr): 3266, 2956, 1622, 1657, 1568, 1483, 1451, 1406, 1254, 1122, 1075, 703 cm’
1
Example 14
N9-(3,5-dichloro-4-pyridylcarbamoyl)-6-methoxy-5-benzyl-1,3,4,5-tetrahydro-
1H-pyrido[4,3-b]indole hydrochloride
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exanple 1. mp.- 210-214C. IR (KBr):- 3171, 2984, 1720,

1673, 1593, 1477, 1374, 1286, 1198, 1095, 1041, 891,
wOs0eoea3s1. 1H nnr (300 MHz, DVBQd 6):- d 1.4 ¥CT/IEb)5003798

4.47 (q, 2H), 7.64 (t, IH J =72 Hz), 7.69 (d, IH J=

8.4 Hz), 8.19 (d, IH J=p8.4 Hz), 9.09 (s, IH, 13.6
(s, IH. Step 7: Ethyl | °
4-chl or o- 6-di f | uor oneg zo[ 4,5]furo[ 2, 3-</]pyrida

zi ne- 9- carboxyl ate Tgis Mpnmpound was synt hesi zed from
et hyl 6-difl uoronet hoxy} 4- oxo- 3, 4-

di hydr obenzo[ 4, 5] furo WHiclazi ne- 9- car boxyl at e
by the procedure descr tep 9 of exanple 1.

m p. - 185-1880C. IRE %)+ 3098, 2994, 1715, 1635,
1593, 1578, 1427, 138% 13%1@283, 1162, 1140,

1090, 945,846,790 cm™" 1. 1H (300 MHz, DMSO-d 6): -
d1.44 (t, 3H), 4.54 (q, 2H), 7.69 (t, IH J=72.3
t#3 conip &ﬁ'id (whs dyhtheslzedSfofin ld#ampl8.12&ising, the Iprocdss deschibel Yor
10.35 (s, IH). Step 8 : Ethyl 6-difl

REPLS t hoxybenzo[ 4, 5] furo[ 2, 3-</] pyri dazi ne- 9- car boxy

'|}ii1n%u(Tl$M§oQQ)"rn©lm(hM@s§ eR3hAh Fea Siied 00,/ 0 @H)y), 8.77 (2H, s),

aﬁ?r(ﬂ Hoci elrre$ #dy ban L3t 5T P URHL & /3= 589 P86 41 the. 4=8dHs
3% @@f s)aa z@?zH R 31%%@9@@%"?46@?106?{' 2b93}5(2Hn83t ep 10 of

IRKKBr) 1@33, 291369665011&07; 1366934831 183!, 11%1125‘111222 11)6@1703

L, 792 cp 1. 1H nnr (300 MHz, DvsQd 6):- d 1.44 (t,

', 4.54 (g, 2H), 7.66 (t, IH J =72 Hz), 7.78 (d,
Melting peing Dgcomposesabpue26fC.1H, J = 8.4 Hz), 10.09 (s,
IH), 10.41 (s, IH). Steg%l]1 le 15
6- Di f| uor onmet hoxybenzo[ Pur o[ 2, 3-</] pyri dazi ne-9-ca
NBQS,y'stdndnlmi-ét}perdyl@rbmﬁhﬁdDMysyﬁmdml-zéw J-tetrahydro-

et hyl 6-difl uoronet rof 2, 3-

*/]pyridazi ne-9-car Eg}(xé)f ({l’ipgﬁl ?#(telypr ocedure descri bed
in step 11 of exanple 1. .- above 270C0C. IR (KBr):
3046, 2927, 2789, 2497/@?{1 1710, 1630, 1596, 1455,
1280, 1134, 1081, 98X @35 cm 1. 1H nmr (300 MHz,
DVSOd 6):- d 7.65 (t,0&HNH) = 72.3 Hz), 7.76 (d, IH, J

= 8.4 Hz), 8.22 (d, IHLJ = 8.4 H7), 10.08 (s, IH),
10.47 (s, IH). -

0 |
H3C CH3

To a solution of N9-(3,5-dichloro-4-pyridyIcarbamoyl)-G-methoxy-S-methyl-1,3,4,5-
tetrahydro-1H-pyrido[4,3-b]indole hydrochloride (example 13) (0.0096mmol) in
ethanol was added sodium cyanoborohydride (0.241mmol.) formaldehyde
(0.241mmol.) and Stirred for 15 min. Acetic acid was added to adjust pH to 5 and
resulting reaction mass was stirred for 5 h. Reaction mass was concentrated on high
vacuum added saturated solution of sodium bicarbonate and then extracted with
dichloromethane, dried on sodium sulfate and concentrate. Product was purified by

triturating in diethyl ether.
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Step 10: 4-nitrophenyl 6-difl uoromethoxybenzo

[4,5]furo[ 2, 3-d] pyri dazi ne-9- carboxylate This
wocormpeussd was synt hesi zed from PCT/IB2005/003798

6 di fl1 uor onmet hoxybenzo[ 4, 5] furo[ 2, 3-

/Heynmr@mstaelﬁ)@aaambo»«y,lsg éXcB:ﬁigdd bmh Dhe), BIBqeH YY), . 48 (1H d,J

gf},ﬁ )gggé’ (T‘i*?‘if %éi% 31%53%?5)1%&8 (311’25(733 721@3!) bSMé?zY(ZH

Jbl;BQ 8910 (hs), 25231883, 861, 744 cm 1 . 1H nnmr (300 MHz,

Wb, S 4o Tgsrothoson i gt o i of b
MatihgPoinB2488C(d, IH, J = 8.7 Hz),10.14 (s, IH), 10.31
(s, IH). Step 11:

N9- (3, 5- di chl or o- 4- pyri d§¥amme ¥ f | uor onet hoxybenzo[ 4, 5
1 T 2v0QB 3. dich16HoPdpindAt 4182 R0 A6 WﬁfﬂydzemIMyﬁ 5 BRIRANY 5.

was synt hesized from4-nitrop
6-di f | uor onet hox%’é‘hlé’o-llf-l’y"dd“ blindole
[4,5]furo[ 2, 3-d] pyri dazi ng- 9- car boxyl ate by the
procedure described in sfep]13 of exanple 1. mp. -
above 27Q0C. IR (KBr):a o) 3034, 2923, 2358, 1660,
1599, 1555, 1495, 1289%_ 1AR91082, 982, 855, 810 cm1 .
1H nnmr (300 MHz, Dvs(Od - d 7.65 (t, IH J =72.6
Hz), 7.89 (d, IH J = T84 (d, I1H J = 8.4
Hz), 8.84 (s, IH), 10. ly , 10.17 (s, IH, 11.26
(s, IH). Exanple 5
N9- (3, 5-di chl or o- 4- pﬁ%cdyl )= { f1 uor onet hoxybenzo[ 4, 5
]furof 2, 3 d] pyri dazi ne- 9-car am de sodiumsalt To
esus |on of  N9- 5-di ch|l oro-4-p ) - 6-
Pl%?H\P HB&W&}?E‘&fﬁ%TfWBPQ H aaﬂgg/%/heda%eﬁ%d@c@@db@r
xeamplel15. exanpl e 4) (70 rTg, 0.19 mmol ) in THF, sodium

dr [ ’?@W&g rrg]to mmol ) was added at once atthe
-dg) e52dhfde~$ e%‘ﬁh@‘?gﬁﬁé‘ﬂth [pPh§ra$2H), T-RadHi &/ =
waslzmmst(me.d), l6>93l(BH, eﬁtJi he H?zljlds sBd ??ﬁh' po S'H'H%Lz’sré% (BSs),

ncentrated under .- 310
g%@éﬁH 5817 (3B hs), 21683@14 M42363 8s), aQB@H $203, 1117,

r 1 3 ) 1 !
B) @%hii 22(9)416%(55773]1@?65%%07134]1 %%OiM(ié 894,304,

3064’“81Hz) 8.24 (d, IH, J 87Hz) 826(3 | H),
RieRtg PRint: Ik ompbeSdbole 250°6) - Exarml e 6

Example 17
tert-butyl 9-(4-pyridinylcarbamoyl)-6-methoxy-5-methyl-l,3,4,5-tetrahydr0-1H-
pyrido[4,3-b]indole-2-carboxylate
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2-ethyl -5-(4-nitrophenyl)-8-nmethoxy-1, 2, 3,4-tetrahydro
benzo[ 4, 5]t hi eno[ 2, 3-c] pyridine-2,5-di carboxyl ate

Wsk@p/0d43set hyl PCT/IB2005/003798
4- (2- met hoxyphenyl sul f anyl ) - 3- oxobut anoate To a

B L(':Bfn Burff wgs lh:@?ié’& Bl 2—Qe5t-9ut91 9-4- ﬁlzroﬁmgfb) d- H)el@%y-S-
e _

was ad pot assi um car bonat e
a1, ,A,Scthqraiwé@twwm [Baddl andelecBdigar gxyl@e @ormmp)S of
Lhéy S

BB ) S s AL SPREORLUL R X of o 05 kiR
dighlpmpyredineivasreptadeg by dcminenyrididex 125 nl). The :
conmbi ned ethyl acetate |ayers were washed with water

(2 x 50 M), dried over anhydrous sodi um sul fate and
concentrated under vacuﬂfmhplegiSve product as of yellow

soly 0 1. .307 38.. 1725
A S b S s e e e
839 cm1 ; 1H nm (aﬂﬁomaemme) d 1.1 (t, 3H),
3.75 (s, 2H), 3.81 (s, 3H, 3N96 (s, IH, 4.06 (q, 2H,
J =9.0 H), 6.88 (t, IH J .0 Hz), 6.98 (d, IH J
=6.0 Hz), 7.17 (t, IH J = CHZ) 7.21 (d, 1H.
Step 2: ethyl 2-(7-nethoxyeenwrae| ,

] thi ophen-3-yl)acet at gy
4- ( 2- met hoxyphenyl sul f a |- 3 oxobut anoate (from step
1) (5 g, 1.86 mml) was &ddad to the pol yphosphoric
acid at 80-900C under stirri©%4s Progress of reaction

YGS 110 QUSE)QIKS% @f ﬁb&;} SAd‘l(th?Jro Qgﬁﬂh)ﬂ? B%tlgxyﬁe!?l%[ﬁ 5]furo[2 3-

reaction, reaction mXxture wa ed to foom
d]@Erlc(aZ%@gt)arbmgmald dexdmpls HHEO rregidn T6HF, sediem hYﬁreden& mg)
SRS aT58 88 y50L AR oL SLOERTIL D0t el 00
(m8nixorddigy IR. At fhelehdwerttibry mitirn avag d@Qentajedanderdréwich. over
t t
e R Al St s Bl A
M%theSIBCn% to get pure product as of yellow solid

#awrcog b DRiso W prmos bl 734y 1indey iRty /-

8917, 8931, 2ﬁ$9837(84m)711)688qm1l1) 1H nnr (300 MHz,
DNSOd6) d 1.1 (t, 3F), 3.91 (s, 2H), 3.95 (s, 3H),
4.08(q, 2H J = 9.0 Hz), 694(d IH J = 6.0 Hz),
7.35 (t, IH J =6.0 Hz)E 7. 37 (d IH J = 6.0 Hz),
7.58 (s, IH. Step 3: xample 1

2- (7- %3, B o 0g fAfdh wﬁt Q&hmcé’ﬂﬁbh% z@:ﬁamﬂm Etshyl

2- ( 7- met hoxybenzene[ Z>] t cetate rom
step 2) (tetrghydrofl]be §]Pdr'§§'8’r b?’ﬁ‘"ﬂé‘t hanol
(10 mM) and to the sol union added Ethyl ene gl ycol
saturated with amoniaff (Ip M) stirred at room

tenperature for 48. @i ¢t Met hanol
9) NH
o | N\n,OCZHs
OCH3 (@]

Step 1: (7-methoxy-1-benzofuran-3-yl) acetonitrile : The solution of 7-methoxy-1-.
benzofuran-3(2H)-one (reference) (7.5 g, 0.046 mol), cyanoacetic acid (19.55 g, 0.23
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was evapor ated under vacuum Water (50 m) was added to

the reaction m xture and extracted with ethyl acetate
wO(280006255mM ). The conbi ned et hyl acetate | ayePsTaBI095/003798

washed with water (2 x 50 ml), dried over anhydrous

#0l iabdnammbohiaineacame (208 ge0.09Amed) in myﬂene wascigtlnxeddfogl 6+€8 h.

“odyuct whi ch hed with
Gt G st patfing RS v B R Gygisteglne by
%lgégkgres?ggg«as gggm &ﬁﬂ%eetitfgﬁg'ashkﬁgéth \%ag&ila?ndéobﬁgagiritéd.S On
R Ao BB 1 ReS ey BbHealreniy Y St (6%
Shmr §C§é|3)( 3. 7blck 2131) 3 @3Qs HH) 6.887X8, 1), 7.LH-7.0529(ng) 361),

%)% 7.25 (s, IH), 7.30 (s
BEohE 1DH) . St ep 4
§feE.E Ry motﬁnzme&d,m slm)am:.ﬁ’min): qsymwcnm.ae

t hoxyb t 3-y|
Fouhe Sporensiod af N oIk BASIel 505G G 1 O 52 e, a
mlv)nd’mﬁ (h%f%%h%&!y ﬁ%e%ﬁﬁan yﬂ@%etﬁﬁi&hé ok @B N ( 750 HElF0.004

& w se and stirred
fn@D waas Iﬂéd?ﬂéirOPAﬁiS%IPth"G @nwttrrﬁdoqu hadteaniony. ddhaddimednigimn of

(v}tep | ee)é(c%;\nyggmo%\ﬁﬁp@ hat ﬁﬁre‘dm%lg\l’)f"c@lﬂmom 1628 Vas dried

basi 1 sodi um hydroxide (2 m) solution and
ex enteye Sedlumistlphaté anchgancetingisd. (Rssuweovm dissotvee in-drristhee gnd

gﬂ?g&éﬁo@{de S gaﬁﬁ)\r’%ﬁi x\gg%@@% P?ﬁo%tf @fhyl Zcefate Qatlilated with

over a ate an concentrat ed
tifdler vacuumto give product to that ethyl acetate

t | |
5730 e P a6 5 e R0 8
BBN0 2767, ISR (11 KBT) 8 88D, 3D CEXCROES, wito3A)). 2838, 1658,
4 0] 1265, 1137,
%‘?@3‘ Effydq:- sy shgnogidr s yhsiiicadiiee 05 10,

Wbiz, BRSO dsuSpensio. 12 of s, aw-meﬂloﬁﬁ-l(bsnzdillﬂl)u;l-364)9fhav(auhine |
}.y_ﬁim%l&ldg(f%nfé}p 2082 Egs1 9 nr_ﬁmol‘} 4y 'l?—[ﬁ%dtlayéa}n%%&& bi769 g
SioapPmbl) whi iddkb)d followed by ethyl chioroformate (0.265 g, 2.4 mmol) and stirred

- (- 6] t hi ophen- 3-yl b t.e
108 KRS S AT D B0 OB S b G OREREpBiyves
séRentthted( B pOsificd. 94 Sinidal pelveurthh 36 ofisle dEthyl T4dFmiethory-) -

and o the solution a et hyl chl orof ormate (6.29 g,
henzgtusap}-yh) a%‘%%%?ﬁ% ne(0.5 nm)and stirred at

Fn&mrt(@mﬁzawhemw 3,90H2)02BS0 (1\V¥H, = ¢ 5@121)11 3)5mqq, 2H J=

t t
G 10 da 0. GedS et Sttt b arS Ui B &3 gees it

Ry EKR5)HA 20F65-BH¥%m, 28Y 9.478 95 2H).2934,
bgog%%zg;d 1“1{37§%1H221 15476, 9“1“440,7 1??625:5 1314, 1288,

1183, 1052, 960, 839, 786, 732 cn 1; 1H nnmr (300 MHz,
?tkiéqz:Eittﬁ%l:8(-jméth3xf—3,’4-(ﬁh91dro[?l-]anz()fwro[a!ﬂ’-c]ﬂy_ri(ﬁngzmo 3.27
carboxylate

A solution of ethyl 2-(7-methoxy-1-benzofuran-3-yl)ethylcarbamate (from step 4)
(0.649 g, 2.5 mmol), paraformaldehyde (0.150 g, 5.0 mmol) and 4-toluene sulphonic
acid (0.0475g, 0.125 mmol) was subjected to Dean — Stark for 2-3 hrs. After cooling

to RT, water was added and organic layer was separated dried over anhy. sodium
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6.0 Hz),3.94 (s, 3H), 3.99(q, 2H), 6.93 (d, IH J=9.0
Hz), 7.26 (s broad, IH, 7.37(d, IH ,J= 6.0 Hz), 7.42
wd 2006/h64353J= 9.0 Hz). Step 6: Ethyl PCT/IB2005/003798
8- met hoxy-1, 2, 3, 4-t et rahydr obenzo[ 4, 5] t hi eno[ 2, 3-c] pyr

bilpDS i REn ALY, Rttt on sifes o, f yielded byl gomethony-
8 Ardipdsa] Ejberipfuf¢[2 36 ]pyridine 2L 1 pesirhoxylate (86%Xk 0l ved i n

0l ) 0 ' d r

PP HERGRRDIE 67055 072 12 bl S UR B P A, 401 5m,

p-19 ¢, GEnEsTlX lda)i €6acird, AH), @19 M, gH, T =068 HmpV P4 &hdH, J=7.5
tjLr at,,12¢ eratures for 10 mn. Water (25

E‘F*ﬁ E\Agg(ta%éé_%gl{zﬁgpr eaction m xture was extrat éd in

Step\ok Edlge 5dbamy1B-mehdxy¥B,4)difydro[1divenizofaco[2 8 keypy ratind-21 &)-

I‘ﬁ%e&a were washed with water (2 x 50 m ), dried over
HROY s sodi um sul fate and concentrated under vacuum

To gisvlatign ofl iyl 8smethoxyd,4-dihgddo[1d Hedzdfud@, 31y Ipytidné-EBF)-

Gl Bim §853) (Bl GH0Tmdser ms3erg shioRgbgtas s

édmhi€ nldrideti0ana g RO hndtizand IMEQithfororfletfly Intliyl efhed) (0.1358@,
t, 2H J = 6.0 Hz%_, 3.75 (t, 2H J =,g 0 HZP1’3'94 (s,

%ﬁ)nnma') 08¢, "G HiRextigymess ‘2% dilgedgyith dichjogpmefhane gwefer was

biEded 1o itbad @rgahilc':', layer Jva?tl@r&lghl&)wasﬁed‘mitl( tvatel bfterkeparfiod. It

Hz). Step 7: Ethyl i .

ya§ o CARACOIGAGHt ﬁmiy ppribeds 1o ¢ ¥ieddh FivbbenPEpY; SPeherend -
: o ! ate (97%).

g{h?r;(gto ﬂ]é?(éﬁé?ﬁ?ﬁ%ﬁej%{d?ﬁ%d%%id% agf,(%’i'{)hi eno%Z, ?H‘?g p}yr

|Iéhnn?é(QDéla}iHéﬁ;ﬁm@’é),@ﬂﬁdrnzﬂ ép 6} Heo 3784br 59263 4R%dp,)3H),

[ Ny E trhae e
o LA RS Ry S SR G R
1HpP5 mmol ) and di chl oromet hyl met hyl ether (0.07 m,

s : TIRpSGER B G BE 23 BT TopBARY 2
rlpadtinetP-earkexylieaqids extracted in di chl oronet hane (2 x

[ ) Toe SIS S gt S

war er (2x50M"), “dried ove us so
earboxyttec ot steed) (Oriderg, V42 mmol) wvagjtaken pr asdioot watsr gukting.

SRR Vaiiged i acte )13 B g 3000y SRR 0457
1333ymdip 98 stiredSor B8 hdd9 O\ ftet 0&Boviig2dcetoBO Tindemdiminishéd
$TegleCprd fon HEEVAE. Gy AsiSbespiinit sipandlig o
#tralydtdf1] bénzofhrsf2,3-cfpydine-5S/cattidkdiic hdill (d1%) YhizhHejs, filtered
%‘(‘)te‘f%i?ﬁgé‘(‘i&'ﬁ{’ %W&%"%ﬁﬁét hoxy-1, 2, 3, 4-t et rahydr obenzo[ 4, 5
JH-hine IDMBBdg:] 1.22 (t, 3H, J = 7.05 Hz), 2.94 (br s, 2H), 3.65 (t, 2H, J = 5.4
Hz), 3.984 (s, 3H), 4.31 (q, 2H, J=7.1), 4.62 (br s, 2H), 7.00 (d, 1H, J = 8.4Hz), 7.81
(d, 1H, J= 8.4 Hz), 12.7-12.8 (br s, 1H, exchanges with D;0).

Step 8: 4-nitrophenyl 2-(ethoxycarbonyl)-8-methoxy-1,2,3,4-tetrahydro[1]benzo
furo[2,3-c]pyridine-5-carboxylate

A solution of 2-(ethoxycarbonyl)-8-methoxy-1,2,3,4-tetrahydro[1]benzofuro[2,3-c]
pyridine-5-carboxylic acid (from step 7) (0.352 g, 1.1 mmol), 4-nitrophenol (0.229 g,
1.65 mmol), EDCI (0.253 g 1.32 mmol) and 4-(N,N-dimethyl) aminopyridine (0.027
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pyri di ne-5-carboxylic acid The solution of Ethyl

5-fornyl - 8- net hoxy-1, 2, 3, 4-tetrahydrobenzol[ 4, 5] t hi eno|
WO020®/068338yri di ne- 2- car boxyl ate (from step 6) @PEQCTABDOFN03798

0.470 mmol ) in acetone (5 m) was cooled to 10-200C.

Rul0f22mmwokdn det(abydybfairay, wik. Hidréd mmin)ghwa;Waaﬂd\eﬁ @lded RCRM,

egtrécltjeavg ﬁ]a Xl%Qetgﬁx%gérgé%;eb&%)cfﬁ%trfgép ﬁﬁ {} Hé I() %I:]m] of
\Satphatddeﬂledsompvwsecmdsmathga;ﬁﬂmm #iqa. gdPrte ietd 3-ndtko henyl 2-

(SRR R} 180, Bl e el m*

dambx)ﬂéted off under vacuum The solid obtained was

BT T VS SLA BT
28964.198739H, 1679, Hz’b54551,0 (BP32H), 14634 .(dd 229, 8. 15394, 24375,

1224, 1212, 1150, 1134, 1094, 996, 885 c¢m 1; 1H nnr
(300 MHz, DVMBOd 6) d 1.1 (t, 3H), 2.84(t, 2H), 3.67

Step BHN- 5345 aﬁhﬁmﬁmn 4§1)1ii(e%ox§@rboéylﬁ%%th&@1,2,3 4 égtra

Ste
%Y@E%ybe@otwM,éwchpmﬂwé-cgbﬁamdxy 1,2, 3,4

ﬁ@tarﬁ)‘ﬂlfﬂﬁ QJ*PQ%QL&B 51&1411'1&8%&1{% @d.125 & 0,765 mmol) in dry DMF,
i di ne-2, 5-di carboxyl ate” A m xture of

QOdé‘f'H éax%i&r(%h% & 8478 tmagly was gdded 4tQ & fodlayedt by émitwphisry|
t t
b (Eths)g@&r%m?mﬁ& ni%wokﬂll Q%‘@feﬁ%ﬁﬂﬁ)i{e&h 91%[9 3({1@9@% 5§f’ne
egbwla&o(%wz’t’ WS)mmpL)mWatgr \#readded (omMngsol(d $®5€dmmlabd
h)

FOSR RGP 7, OO ey LSS o
yBadethexyoatenytbfrimetiraxyt- 133, 4rLe@ahyttro[t1 }benmﬁtdp[Zc?eeipymdme 5-
[r% LB qas concentr at ed under vacuum Then water (25

1 was added to reaction m xture and acidified with
dil-now §DMSO-dihb2p (te3Hp/ ab. 8HODL &# rilerds, &8, 3.64 (1eeHY 4e01d(s,

8ok, S1ED- VY PUES LSt s, SHOFE 3 3551 20500

6k8t4dﬂ1')88175&3{s;(2£5[)0839%,1H)3 115, 3078, 2984, 2939, 2842,

R R%:- 31% 5015, 288 16y Besolih R, (hag o 101
nnt (300 Mz, DVMBOJ 6) d 1.1 (t, 3H), 2.90(t, 2H),
705 (d th 29 0 ke kg da or ) = o 0ty

8. N4% d-dldlﬁ'broﬂyndlﬁ -y 18 mEh3§- 1(,213 43Hraﬂyd?o[3]tgn}£gf)lro[§§-ep
9: 2-ethyl - 4 njt r‘{)ﬁ_hen yl ) - 8- net hox

t et r ahydr obenf Hyxidin FQ—:"I'?B{‘“Z“@" gydroch O"de
pyri di ne-2, 5-di carboxylmt e A suspension of
2-ethyl -5-(4-nitrophe yI) - 8- met hoxy- 1, 2, 3, 4-

Cl cl
o) NH
L NH,0
(o} + 2
OCH,

Step 1: 2-(tert-butoxycarbonyl)-8-methoxy-1,2,3,4-tetrahydro[1]benzofuro[2,3-

c]pyridine-5-carboxylic acid
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t et rahydr obenzo[ 4, 5] t hi eno

[2, 3-c] pyridine-2,5-dicarboxylate (fromstep 8) (100
woro6064338 mmol ) and 4-am no-3, 5-dichloro pyrpdi/m2o¢am3798

nmg, 0.371mmol) in dinethyl formamde (5 nl) was cool ed

5B AR MR Bl 90 AR PRRNT Y AL teidirl 3,10

was added at on same te

parbexyg Bnacief loY e, 463 medldfriowrBtepaNo. ﬁ@ﬁﬁxamp&all 9dywaSL@<en in
@g\tl EJ]& gincg” rﬁofagﬁﬁn%'hggngg]gégpﬁﬁ gmaﬁ O§P.‘Pln%ﬁ an@ ng]ulzgé) ﬁ)r 2 Hrs.

W se e reacti o
iftet macmn ®Lt11©t1hgj mdltad)ldqrr-bwl dicarbordiel (3t78 gHE] 0. 01t2ﬁ anol)
Ef)vr ecclla%fi tgltlt ang Ei?rl v@ﬁb%yft Io%he% &qt d 'R%% tloﬂ rﬁl\{(ﬁlpe was
pur i soprop a eac
pxmnitcdtwn&()sotvgnt athqn and addaﬁodmmh epetasshmw eerzsmﬁh@e | Fhe solld 2-

Sk gy PSR 32 b i Ml

(:ﬁB&yHHchd SO0V Yiltered oilt, (vhshed Mjth water 44d driedhh yacdo.60

(o (Bsdig o34 B b, 8095, A0 356 E4Purf Mo i

3H), 4]5063@(251'), 6l99)3.(d,!:_1)§alfg|?4 HZ)I;JE.ISIS ?i;,libll J=8.4 Hz) 12.7(br s, 1H,
5- (3, 5-di 0- 4- pyri dyl car banoyl ) - 8- met hoxy-1, 2, 3, 4-
F’éé‘?‘é‘i‘??/mtgg)éﬁ;ow 5] t hi eno[ 2, 3- c]
iéﬁ)l di nB- 2- cahipprbmi e St Qp(télrt-butyloxycarbonyl) 8-methoxy-1 2,3,4-
-tert-butyl oxycar bonyl - 8- net hoxy-1, 2,3,
f“éf%“&ﬂ?&ﬂ@ﬁ'&?i‘ﬂl"@ %f]PHT'QWGISZ”Sb%’ﬂY'a“

ITWS' SinfjRuit Gk b@ﬁﬂ‘lleéli‘edaﬁbﬂ 2- (tert-butoxycarbonl};l)g m%thoxy-l 24 ,3, 451-
yaro enZO

Et hoxycar banyl nmet hoxgl 4-tetra
}qtqqh%@ffbewéqrwrﬁ -gpyisding: eaabwiew acid LfrpR” piep ohh tieg, the
Bfoce ARtiBedih step 80 Oda@ﬁgsuspended in ethanolic
pot assi um hydr oxi de and water (2.5n

was
Steetd Naffeb- dtchlorwratm -400c2- ftent—bmlme?@onm ﬁa%&ihonoalsﬂ 3,4-
Ee\fﬁafi.?aﬂiéﬂtﬂemﬁ% %3¢ Mﬂd@&d% eave¥ahpeat ed in tol uene.

ate satura hydrochl oric acid was
ahde@n(pp@ndnwas\/\mthaﬁa@d from ﬂfmetrqpéqml i Zotiertrbyty loxxcaghodyl)-8-
h bhat r
g{eetﬁl%k 2 53 43%“2 h cgrwg%oisﬂr%)[;z% cg%rﬁlm ﬁédrﬁcg(yla& Giysh §téb 2)
hwgthelpmcssdlescgaw in(s®pQ erg)}amnlfrlﬁbt hyI amne (0.5 n),
( e . h 3

Stirr g?@fgdjg oéln?ta %E@ %}yf afgt(%’r%. r og@?g}g jof 4?6?’;%)\/\@%1(5
BH3Y 40088(st il d7.082(A U, JAt 8.4 hez), i3 4(d; éHCY F& Hi)x 876 %(s b,
i@ggge ! fﬁ S une%%t gadum Then water (25 m) was

&dt o reattFon mx2t re and acidified with dilute

The precipitate obtained was filtered and dri ed

%%p% "o 8ot pure proddCSHFBHTR LK nAEEh s+
Y@rahybitdli Jbeskofuro[2,3-c]pyridine-5-carboxamide hydrochloride
N-(3,5-dichloropyridin-4-yl)-2-(tert-butoxycarbonyl)-8-methoxy-1,2,3,4-

tetrahydro[ 1]benzofuro [2,3-c]pyridine-5-carboxamide (from step 3) (645 mg,
0.0013mol) was taken in dry ethyl acetate and ethyl acetate saturated with HCl was
added to it at 0°C. it was then stirred for an hour. Ethyl acetate was removed under
diminished pressure and dry solvent ether was added to it. Solid N-(3,5-
dichloropyridin-4-yl)-8-methoxy-1,2,3,4-tetrahydro[ 1 Jbenzofuro[2,3-c]pyridine-5-
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IR (KBr) 3430, 301 1, 2953, 1690, 1550, 1473, 1463,

1392, 1363, 1257, 1243, 1190, 1043, 101 1, 999, 875 cm
WO 2o0dbHesmss (300 MHz, DVMBCQd 6) dl .2 (s, 9H), 2. 96T/iB2005/003798
2H), 3.36 (t, 2H), 4.01(t, 3H), 4.70 (s, 2H), 7.01 (d,
darboxdmide Shydrochlprid8 (XII) (vehs filtdred) wasl@dOvidliy Yiry ®tespt 2ther and
$g%;ert-butyl)-5-(4-nitropheny|)-8-nethoxy-|,2,3,4-tet

dr obenzo[ 4,5] thieno [2,3-c]
PYNMR (DD 81B.0dd(haxy U at o4 Hz),‘rB>4¥13(|t @Hy T/ =S\ FEANHAT34(S 3H),

4 ridine

?%%9?18 et R R MR AR S AR
m@(ﬁa@h')(5&22@233927297167@14»&mgl,nczm doegret hane (5 m)
was stirred at roomtenp for 6-7 hrs. Progress of
reacti on was nonitored b¥ TLC.. At the end, reaction
mi xture was concent r at e§*¥MB¥21lvacuum Then wat er (25
m A mlaﬁ&%%ﬁanrmy—mnmmyxnm B-tawnshyaebd|Henesturd[s,b-
di | ut’e recipitate obtained was filtered and
dried in oven cl%lﬂ'"{fo&F"f”’é?ﬁamﬂéIIWG'F’GP'BF‘HF et hyl
acetate (10% to get pure product 110 ng buff col ored
solid was obtained IR (KBr) 3015, 2939, 2851, 1652,
1534, 1474, 1421, 1361, 2, 1281, 1263, 1164, 1142,
1056, 1092, 1005, 848CI . 1H nnr (300 MHz, DWMSQd 6)

A 38 (t, 2H), 4.05 (t,

dl.2 (s, 9H), 2.97 (t°
3H), 4.78 (s, 2H), 7.® IH J=9.0 H), 7.55 (d,
=9.0 Hz) 8.2 (d , 2H

2H, J = 9.0 Hz), 8.01 @
J=9.0 H). Step 3 : @@
5- (3, 5-di chl oro- 4- pyri dyl tir bdanoyl ) - 8- net hoxy- | ,
2,3, 4- tetrahydrobenzo[',%ﬂthleno[2 3-c]
pyridine 2-carboxylate A suspen5|on of
2-(tert-but I) 5- é4 nitro he ) - 8- net hoxy-
Stepa 14. 6emehpaih 30dfstrabmirofl 1 hereNopi3.2 3 Bjridine-9-carboxylic
8 gldlne 2, 5-dicarboxylate (fromstep 2) ( 1 10 ng,
50mmol ) and 4-am no- 3, 5-dichloro pyridine (

@-eﬂmmaﬂioyylr%méﬁhﬁ@th%ﬂdﬁﬁﬁwﬁ@él]P‘BIZ u;OIMs:]rty&é}néz? to
6&%(1}%9? aPBd@rg)mnktE @Wexa%ﬂl%rb)sﬁcﬂ gﬁb Ry dErhéle \’\fa}%ls@gved in

s added at e sanme tenp. Under
miethaiad € h0 mﬂar dgrtkis KO (4.8 2ci 203 mampndissotved én 1§yl water was

%c{ea h gxza; E'Qactlgn? ar%)!t I dg;ég( gﬂégngaﬂggv&g@%le SR%%QQI% Ilrgﬁcglre was
pancentragedaind @ssme)@aaddmatwdh f«waml (2hi mb and hewtrelizadiwith (he ml)
%ﬁ%&t}gu @fn%.ogla%l ctrillﬁ)cl:' ?g?lo fl‘hé %% gll{[jatggﬁgztug«%d \9% 1f8f%e%va'ﬁﬁ] dried
puttee vguod U ieldo€l . m(ﬂawf)fellmls«ﬂrct)d solid was obtained | R

AT NE NG L et e

c]pyridine-9-carboxylic acid

6-methoxy-1,2,3,4-tetrahydro[ 1 ]benzofuro[3,2-c]pyridine-9-carboxylic acid (from
step 1)

(1.6 g, 8.09 mmol) was dissolved in 1M NaOH (25 ml) .To this solution di-fert-butyl
dicarbonate (2.64 g, 12.14 mmol) was added and reaction was stirred overnight at

room temperature. Reaction mixture was extracted with ether and aqueous layer was
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1H nnr (300 MHz, DMSO-d6) dl.2(s, 9H), 2.89(t, 2H),

3.60(t, 2H), 4.02(t, 3H), 4.70 (s, 2H), 7.05(d, IH J
WO208/084348) , 7.69(d, IH J = 9.0 Hz), 8.78(s, 2PHX/IB2005/003798

10. 84(s, IH. Exanple 8 iV5

dcBifleddwizh boia@ivin hydroghy |shHae MHtehmaoipitaie2otByidedt was Eikeyal aid

‘ﬁifér“%éq‘iis ‘tf‘ir‘]‘la‘g% ﬁll% ﬁgg lﬂaf)eyyellow 0§43~ car boxami de
Bt-hrds EDNBORR6A-42(HWH), Y8 1¢kar o aHM Bl )Xt BHYER 9565 BH),, RT48brds,

:%‘%)t’ éaﬁf{b@"rf gégizé ;—&K‘%}g;ﬁpat 4]('I@(arrpl e 7) (40 ng,

Sepl ) was Suﬁﬁ%iiﬁéhyl N ethydr-p&glody@rbatyl)-Ginethowy-1}2,3,4-
drochlorlc aci d X/%‘L élrred at roomtenp for 1
W @P&dmﬂt}\’mz"fé}&%@é’r"ép nesd LAY B under vacuum and

s hedp \%rtdh wdé; %mb{éslz@a hﬁacrm apae;dbuteﬂycbmowp&ntemoggn 2,3,4-
pur e sa t ﬁ Br) 3020, 2928, 634, 1?33
tzsdydroiws@zo&l 3,2- clpyglﬁmefzaliboxxzcwc'dl using the,

% e%é"dé%@ﬁbe(i%@%%%‘%fex%@l%) 53. 921(2t 2H) 3 31(t

Step 4: W—@éﬁﬁchlpﬂpymdm ‘!}yé-ZHiefmgylpg(garb@H)l) 6'9“&5’(% 1 2 3,4-
gi:?gg%rom?ﬂz&ﬂwg !iif C nghme@S@ﬁBbﬁnﬁdEt hyl

or o- yl car bano 8- met hoxy

This reampduish s dp'ﬂihégjlzeﬂ ufrerp 34@Ltr@pbwl drkrat lzmdamesbwﬂ)r@
t X
R S R e Rt A L T R
Qﬂmm*pr)oces?dexhbqsi ig ofep P pﬁwapwiqa@m um car bonate (22.7
Il t
g[?om)a titare X %92%45@ %‘\Fg Gl ?%a)m%@ﬁ%g& 45azt(br
s’l,42(m, 7.08 (GHH, Rea8dilm, hvodutd Jvas.Iif Het §r7é@ o), d8i6i7¢se1H,

be Fll%@ﬁg was evaporated on rotavapor and then
BicnEnesy™ Yater (250 m) and extracted with ethyl

Sept ate (50nb: c4). O gaW(I5dichEropmeridindsheémethaxyedbi-
| f
éfﬁr&hg%wigﬁ%rizg?uéaﬂfloc(]wréﬁdaz 13 caﬁboxa"‘?yetewd%&%(gunacf uas ae

ve! ligw sigpension 1bf NVF3 6Gixﬂltﬁ§:pyndd1 -4-yB2-(¢eri- b\Bﬁ))xywrb@le)-&
, .9 LH, J= 6.9Hz
eipgiy |35 e ol Abbizafiic b2 lpyfidhed garBoiiide rogy sop 4
g@)@%g)lﬁ a8y dx141914€thé|r3(2(4 ml 28Kyl atdaB, satheHa, 92 HL324 arl) Was
Ste benzof ur an- 2- Et h

S0, SRRy RSSO Ve, VA BOTCHPERCL Pl 1) e

bBtaedwadstrded Ty div@s) elhes 204 Yieered. I’TFh'EHEhd dbtaiitkd wad Gurther
this solution |ithium Ium gﬂr (0.344 g,
purgfenghy|rgfl W‘%&B@@P%{P gﬁr e §ég and stirred

ML IDMRREYT 8N 3 Wa®: QUERAS Bestbmb,tAH), 4.03(s, 3H), 4.29(br s, 2H),
7.16(d, 1H, J = 8.7 Hz), 7.90(d, 1H, J = 8.4 Hz), 8.78(s, 2H), 9.29(br s, 2H, exchanges
with D,0), 10.78(s, 1H, exchanges with D;0).

Example 22

N—(3,5-dichloropyridin-4-yl)-2,9-dimethyl-8-methoxy-1-ox0-1,2,3,4—tetrahydro-ﬁ-

carboline-5-carboxamide
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ice and filtered and the filtrate was dried on sodi um
sul fate and concentrated on rotavap to yield 600 ng of
woth@/qussduct as a pale yellow thick liquid. 1PCmIB2005/003798

(CDA'3) : d 3.98 (s BFD 4.74 (s, 2H), 6.62 (s, |IH),
6.75-6.79 (m IH), 7.1 IN7.17 m 2H). IR (KBr):
3392, 2941, 2840, 1735 |1§ 1622 1588, 1493, 1436,
1284, 1095, 972, 93267 31¥ent 1 Step 3:
2- (chl or onet hyl ) - 7- -1 - benzof uran
(7- met hoxy- | - benzof urag- 2-yl Jpet hanol (from step 2)
(1.5 g, 8.42 mol) wa I vied in dichloronmethane
(25 M) .To this solu Rylam ne (1.7g,
16. 85mol ) and met hap (‘o‘ullfomyl chioride (1.44 g,
16.85 mol ) was adde at 6€ and stirred for 2h.

?qt m@rmoﬁ Fépav@ondi | uted with water (10 m) and

ract ed MAt et hyl ac éate (25m x 3). Organic |ayer

mas washed with wat 2) brine (15 m),
dri ed over sodi um sul te an c ncentrated to give

1.5g of the product §ch|ck liquid. 1H
nmr ( CDCl 3) . d 4.01 , 6.47 (s,
IH), 6.81-6.84 (m HJ 15 7 17 (n1 ZFD IR (KBr): 3

ié%@e%g\gg of 27%3%]{]251 ;g?])'e?l%%ne c%}?’n%ercjiag/ hvajlzblg (41217§ g, 25
&%omﬁ Q@Wa‘dﬁ Peng ofsunmbr, 8.5W))vas 8lofddl dt Fddnetemperature for 18 h.

b Il LA W S SR

SiBCtitidy G¥Reh&fazbdidR dlmmdé Be ﬂ‘ﬂ?@'v}as%éi)awddﬁfﬂheaﬁsuﬂ%nner
and reaction was stirred for roomte erature

fremdYiethy] 4vasthguedreming-ispzata QﬂtSQ&gZWW)v% (F2ommel -7
Qndqueh\f CQ\Z@%VEStSr}nﬁ\EBYA wé’t@ﬁt'ﬂ{eerea(cagn Mixtdfre Nas Qijgﬁéﬁ © pH

a er was wth'water (20 ml x 2), brine

BﬂS)b,y thie adstitianvelf Na (selusion fratvaten) deflavesd dwyrtiFrifged! 0rlc9°C for
y}g eﬂo%fl%rdoa lg'ecq itdtd, G Glas kﬁﬁzﬂ‘ﬁ"te;eh Iy udell QY 5iith f&oﬁlﬁl%' rr‘éilctlon

purifie y colum chromat ogr aphy using 100-
wﬁ@husumﬁwmogel and eluted in 5% et hyl

e
ASsolultlbh of Bydazotel (frdnistep 1)7(16.09¢Hzrhde) An 33did. etigingl wigs HRhfed to
ff%ﬁ% orll§h 'Eh%zs%bf?%tgvg%é&eéz{lzrgl%ebeé(su%%%rg%gu%zq_ pljégscl)l§d an:b4ﬂ?e4 residue
was purified by column chromatography to afford pure tetrahydrocarboline in 30 to
40% yield.

"H-nmr (DMSO-ds): 3.15 (2H, t, J = 6.6Hz); 3.43 (2H, m); 3.83 (3H, s); 3.96 (3H, s);
6.84 (1H, d, J = 8.4Hz); 7.70 (1H, d, J = 8.1Hz); 7.70 (1H, b); 11.90 (1H, b).

Step 3: Methyl 8-methoxy-9-methyl-1-0x0-1,2,3,4-tetrahydro-/-carboline-5-
carboxylate

A suspension of Methyl 8-methoxy-1-oxo0-1,2,3,4-tetrahydro-f-carboline-5-
carboxylate (from step 2) (1.32g, 4.81 mmol), iodomethane (0.821g, 57.8 mmol) and
K>CO; (1.77g, 12.83 mmol) in DMF was stirred at room temperature. for 18 h.

minimum amount of water was added and the compound was extracted in ethyl
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Step 5:

2- (7-nmet hoxy-| - benzof uran- 2-yl ) et hanam ne( 7- net hoxy-| -
whenwsntassan- 2-yl )acetonitrile (fromstep 4) (5201/MERN05/003798

2.67 mmol) was dissolved in nmethanol (20 m). To this

£cBidfe: Tllfgrgz(rgc Qg& vihs sépap"% 1% on ARG @R, Gnd gg‘tgeﬁfgﬁed

was added and hydr ogenat i on at 40psi for 6h

lméattqdwdrﬂ?rﬁ%swrﬁetovﬁi&)r¢ cruge peqgiuethybighhore Brrilicatiom 8y ¢pluay

oy | 500 ng
T e R i P
'H-emoECREL): 213D, 28, 4.0/ t 6,9H2)K)3,554(28L (; 3 3H)(3H,6S)43398 (3H, s);

1 LRy ST DAL aR T 17 g L 6 408, 5
Step9s: N2th3] 8irk&8Boxyl294alimexBsl-1-810-t,213)4- @tmﬁ)yﬁo-ﬁth}bblme -5-

2-%7- ﬂ}? hoxy- 1 - benzof uran-2-yl) et hyl car banat e
RrPYEt hoxy- | - benzof uran- 2-yl ) et hanami ne (from step

'g_a a @%Qﬁbrﬂ&‘l M&hﬁl%mﬁﬂﬂﬂk))ﬁ%lwaﬁlyﬂﬂ -‘b&@h@-td&aﬂ'&fo Wbafbbl)me 5-

o this solution triet am ne

aaeps iy dromrien DoAY onelbandjoigne bt BidE RAR mhon

ﬁd&i§%m RRG @ gl bane simdly §ds alidddosndce mperat mﬁee rdaBtion
THF was evaporated and the residue was purified by

r@@qttuwaé Kiiserafon gk ap FAPMuSmAgraEOYIIOD WAL dded apd the CQE‘IPOU"C‘
Esde)&llal:‘tteg% efhfyis%e%t@yd) g@tﬁ@tlaaﬁne R&s %éﬂaﬁa‘t@@ %Fl@d(ag\s%oanhydrmg

tairn hi ck
Na:394 (and @pgentrgte@):pn(l@r redpged ;ges§tyre(tp afm they dgsu(eg ngpqm/l

(?%_ﬁgtj‘{eqng%hﬁznée%@ld(brs I H), 6 47 (s, IH, 6.76 ( d,

08-7.15 (m
‘St-ap7 (@@bh)}dﬂy(éﬁr Pohyl (Bl el ﬁ&)@}izl) 32583>(2JrLtt et T &Vak 3(90
4 J t
SRRt AL DD S0 L A 7 e T e
Stepp 6)5:(50 methﬁxﬂﬂﬁ-dmmwl-]/mso diﬂs‘is@tevlmdiydn-ﬂ-oénbehme- -
5 rr’iﬁ)‘ T.a this para formal dehyde (17ng, 0.570 nmol)

N 8f'Gene sul fonic acid (2.5 ng) was added and

AlztbspEﬁ?ﬁ@ﬂoﬂtEe a;zawfrm Riep 4¥l(1sthinbl) ad aloshol bke xﬁbthariﬁd) lwuemated :

R i RO 2 RinoDoR o g Bentroln 11T davsg dhe %I solion
@dtﬂhﬁﬂwésrﬁcfbﬂg@&ﬁ@ﬁggﬁd td(’hftbﬁi the H&ueal &difh eno%(yleidd of

ure Cco un WwWas e S
pER O ot R W e 6%%]3%55* chgé%m
éSb’é (3H)45)2Q A0QGH 25')‘!)6 824(1ﬁ10d (}bﬂeriéH) 66 GLH.®, (¢ 8

= 7.8Hz 15 (t,
@«Br)6 vsgtzromzmlt &wgﬂloxyréé lmstbgsl 01%‘33 %@hydroﬂ

Bineld 1084, 1014, 775 cm 1l Step 8:

éﬁ ?F}oxycar g%u’l% 6- met hoxy-1, 2, 3, 4-tetrahydro[ | ] benzof

Ar ofdyton  of 8- methoxy 2,9-dimethyl-l-oxo-1,2,3,4—tetrahydro-,3—carboline-5-
carboxylic acid (from step 5) (1 mmol), p-nitrophenol (1.5 mmol), EDCI (1.5 mmol)
and DMAP (0.1 mmol) in dry THF was stirred at r.t. for 18h. Minimum water was
then added and the precipitated p-nitrophenylester was filtered and washed with water
and dried (50-60%).

"H-nmr (DMSO-dq): 3.00 (3H, s); 3.17 2H, t, J = 6.9Hz); 3.55 (2H, t, J = 6.9Hz);
4.03 (3H, s); 4.38 (3H, s); 6.92 (1H, d, J = 8.4Hz); 7.64 (2H, d, J = 9.0Hz); 8.10 (1H,
d, J= 8.4Hz); 8.36 (2H, d, /= 9.3Hz).
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c) pyri di ne- 9-car bal dehyde: 2- et hyoxycar bonyl - 6- met hoxy-
l,2,3,4-tetrahydro[ | ] benzofuro[ 3, 2-c] pyridine (from

WO sitoepe433s (0. 420 g, 1.52 mmol) was di ssol ved iFCT/IB2005/003798
di chl or omat hane (25 m ). To this stannic chloride

Btepe757:g, N(55-dishiprppywidinadétdimedukE meghaxych-exooh2 34
ggg%?fézpqémg,gggrm% gige(0-17 g, 1.52 nmmol) at -100C

for eacti on was quenched by pouring
dn xrsotied of genittnpheaxlt estart @bnuisteh ©t (y mmedletad d-ankihdr)s-

O NI e

nasudumswasecpfm i1Bln etdrobm teroparamredhwamntherogpidiied/ with ifevg drops

op g)AF,’ ég?o Slie aé?lﬁe Pre Bltebtgf oui%ﬁﬁgsd ffilltelt?ﬁjl %Eﬁdgta!ﬂ@p ﬁt ate

\Nﬂmhe (BMSOMG)I-IQ&]@IH @oaebsnz) 209138, 1 3.986H, sR.4% (3H s);

5353 L -5l M pedidy s s h ) ol T

MehingHbdpve 096 (s, IH). Step 9:

S R O e

2- et hoxycar bonyl - 6- met h@gmiple233, 4-t et rahydr o[I]benzof
urol 3, 2- c]lpyrl di ne-9- car bal dehyde (fromste 170
n9-(S Sihlara By rigyY)-Gridwaramethexybenzof4st] trp ﬁlipy" ine-9-
water (2.5m). To this $BPe¥AMHe syl fami ¢ acid (81.0
ng, 0.838 mmvl) was added and then reaction was cool ed
to 00C . Then sodi um chl org" (85 ng, 0.950 nmol) in
water (2.5 m) was add dzmi;@,wi se to maintain

t enperature bel ow 100C@n eaction was further
stirred for 2h. Reactio
m) and precipitate wa
120 ng of white solid uct. H-nnr (CDC 3)

d 1.3 (t, 3H), 2.93 (brs] 2¥),~3.86 (brs, 2H), 4.08
(s, 3H), 4.21 (g, 2H), 40@3“2(brs 2H), 6.82 (d,IH J =
8.4Hz), 8.03 (d, IH J 8. 7Hz). Step 10:

gt I
?tfi]lelf Eﬁ%@%ﬁdﬁgﬂ“&%‘fﬂ%%‘ﬁ?‘z, 3, 4-tetrahydro[l ] benzo
Toarofdl s pylutioh nejuatacob(160Rg| B8AS moles) and propargyl bromide
th - B
T I MO s

(n])&@) arg, th@ nﬁﬁBrenwml stl)rpd Rt roiot BEipeawke (094 -41gour§ TThemmikjure

Ao P oF P 0 ETe o PRE PRl Wi SoPE e e o

draf difieed vReBwAtE0(2. WS Itdids uliedctxwhdtdd wall ethyl(akEradl (3x 18010). The

BT B B R R i st B PP L e e anpigdhous

{ddiwsn swifdle. R8mBvhl obsdiven2itider YacBb gwrrthe prdtilict (#1810 é) ds Brown

3. 419 (g, 2H), 4.89 (brs, 2H), 6,86 (d1H J =
Alaty). 7.43( d, 2H J = 9.0Hz), 8.13 (d, IH,

IR (KBr): 2949, 1728, 1619, 1589, 1426, 1291, 1107, 1001, 957, 825, 758 cm™.

'H nmr (300 MHz, dg-DMSO): 2.49 (s, 1H), 3.86 (s, 3H), 4.76 (s, 2H), 6.95 (m, 4H).

Was quenched with water (20
on and dried to give

Step 2: 7-methoxy-2-methylbenzo[b]furan
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J =9.0Hz), 8.35 (d, 2H, J = 8.7Hz). Step 11: Et hyl

9- (3, 5-di chl oro- 4- pyi dyl car banoyl ) - 8- net hoxy-1, 2, 3, 4-t
wereakhydsd benzo[ 4, 5] furo[ 3, 2-c] pyri di ne- 2- car bORB28052003798

4-ni trophenyl (2-ethoxycarbony 1-6-nmethoxy- 1,2,3

T4at\€etu d&x*?&é@fselhuc]rl Qﬁﬂﬁ{em&%l’(zap?openyloxyl benzene (1180 g 0728

carboxyl ate” (from st'e

mls$)) m. N, Wth(yiz asihing (MsL)awasa eddﬂdomuge ﬂtl@rlctehglgﬂ | %\5%74
B3] oG HRCLNT, %aeee% 02s. 2 i ﬂ%ﬁlﬁokz)eae%eﬁ mixtre

- am nopyri
(v@s @omd)to agom 1ereratne and W%@@luefcxus H(H solpmtﬁ (bht)weag added

BUSDEDBY i, b ey el o Dhfibing niThd 4 e
@dse \hathﬁtdfmganic lngctrewaS(Stth)ad ahd iwashed MOith Wated (Axd @ vand
{
%}e q%uv(ré’n{ el gd\?%lg s&ﬂum %&%v@aﬁj 8¥ golge%tt uﬁg r%c&{ ﬁ&\g crude
pibfbichWZ .0g) hwdark b:ﬁowh (dxldﬁ Wputhen plmﬁladllllnrdugiwlqz@emﬂiumeusmg
;%:'%)oieu%] %l%er( %E@ ag% (3’ )l) zlszan( ;Iuegilj (afﬁ)ri g!} (prodlﬁﬁss( ]?aZeS S?ezllow

§is(4.€4), 6.83 (d, |H J = 8.4Hz), 7.61( s, 2H), 7.66

1%8@ Y'gg%% 17%635_91%%% %25!75;’5‘851@ ldfgogﬁ%)ﬁ% ?1[%20

9P8mr %6(7 Ivlﬁm te-DMSCTOnPDENEH ) I00 $s, 3ARG.38Cs, 1BYAh@S @n, BOD).
tert-buty

9- (3, 5-dichl oro-4-pyridyl carbanoyl ) - 6- met hoxy- 5- net hyl
Step 3: ’Lnfk‘thdx?hﬂﬁbﬂl?[Hénidéﬁ]fﬂiéhlﬁairﬂoﬁddehyde

Jgé ndol e- 2- car boxyl at e
R Sl T RUPALT REhe Ty RIS N K2 D3 ) in
ehyl 514 Hé@taheewﬁ%nem Elﬂoﬂilﬁf‘(ﬁ%ﬁ e, ((psﬁ%maj foubwe@Gy mew

cone. was stirred for 3 om t enper a

addisiongd| Lo idisthleromethy| mthih gtheri(86. 1 @ @Mﬁml?% abg 0m° *Cand
Wiie8 rforWaf h@dﬂg gol@V&%fer ?lOO m Was eﬁﬁed WP Ggbrload ﬁmtueérﬁle)org’arﬂﬂ:

stirred for A solution of stannous chlorid

(amero\gzg mqlr;tted ﬁndlglaphed dgiewaterc(2x38% Mg ged dgied SALY @éydrous
Rt Qi Refo aﬁ'm%ﬂa&te PO oIS AR 1HE chide Moduct

was contl nue forns very
e puri fied lmsh@ung\@hbldlm wnmmetwﬂeum@h% m—acmﬁt :1) as an

G TR A LSRR 1L P o (200
mpel 60 Wn sul phat e and concentrate bel ow 400C. Crude
IFE 009, 0 S L, 9 2 g
hj/dmo(:?fﬁ)IOd%Hd,eiem'SO][ @0%0 ®hBH) s, AH), UG &H, J=a8.u tHn),
7.12 (s, 1H), 7.81 (d, 1H, J = 8.4 Hz), 10.00 (s, 1H).

Step 4: 7-Hydroxy-2-methylbenzo[b]furan-4-carbaldehyde

To a freshly prepared solution of sodium-4-methyl benzene thiolate (prepared from
42g of 4-methyl benzene thiol and 14g of sodium hydroxide) in toluene (700 mL) was
added 7-methoxy-2-methylbenzo[b]furan-4-carboxaldehyde (50.0 g) at reflux. Then
HMPA (62.0 g) was added slowly and reaction mixture was stirred at the same

temperature for 4-5 hr. reaction mixture was then bring to 50-60°C, water (500 mL)

was added and layers were separated. The aqueous layer was acidified (pH 4-5). The
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H-nnr (DVMBO-d 6) : d 10.06 (3H, bs, exchanged wth
D20), 7.90 (IH, bs), 7.65 ( IH dd, J = 8.4Hz, J =
wd 2@btpg4355. 59 (IH, d, J = 1.8 Hz), 7.12 ( |H, BCT/IB2605/003798
8.4Hz), 3.92 (3H, s), 3.8 (3H, s). Step 2 :
szmti e;é;barheti y/ias $ilteret,myhshed meth hvaxat- BxH04mby bt aady @ &t Zight
id£ q dol e-2, 9-dicarboxylate A m xture of
‘g gucct, hydra2| no) - 4- met hoxybenzoate (from

’sH ﬁ-’rﬁr (3))0 (»ﬁ{i)@@MBIb))a asxﬂ(sl\B}E%pc 141 IBE V=00 61§, 070863 1H),

tg%q%éa‘)( tlrredfor 18 h at room
%}Qt‘g et (én 50% &diPrat ed under vacuum
G 5101- nM&xy'—ﬁﬁl'eﬁgﬁﬂenm[bﬁuﬁinu -EAbeeild@he M

chro hy using 20% eth acetate in petrol eum
R Rerell Rtrghitpesanagt 7-Hyorpry 2emeihylbanzoloilurarigrhmidchyde
%0 ) 163no(e|sﬁn ﬁMFJSEO %Lé"%)s added %O\%é'bd Qotasglum carbonate

@6@@, ééﬁ.ﬁ mp}es)(@d-pgclepiqqtyl promide (42 Og 91.2879‘910138 @pd glrred at 70-
2ot Iibr b—@t . Qﬁfm‘:'ctamdn mlxture was then (hoo Cfd to_ro techa'atuTe and

- 6- met hoxy-5-net hyl -1, 3, -tetra
watey) (1iSddatas agdeddo ¢ El@rq;sgaw}q materiaf @emr%@ ‘MQSI estraaséd with ethyl

a%et'élf%r@xﬁ}(*)gw T%e%mgmgd Q)[r%ﬂchﬁg%{'s Wer! dp3Was d with water ((2x500

tetra ro-2H pyri
9L pandadr béﬁwraatnéyctrfnrsmﬂ@meqyl@fp RONOBRI svblent ungleNyacuo gave

[ﬁb(gjr P@% Mﬁ%g@g%}o@ﬁ&%& rr eda1E o?ogomﬁsnadgfdogocdit Eg]n
IRC(H@NEBMMI(OO16)194®50’mlf)29mb%78ablaé,d10831,c94§177|0rdrn;mg was

1 t

SR S B0 8 2 B0 SR B 08 o JBL T 0a

ltPhe’r?QAﬁ)Hh) b7.ilhés, $H) Tt75qa, 18, Ved.®Hey 9996, uH).sul fat e and

t d P fied b | el
ST A5 DOt o A0,
Tlet aol \ed:JI’n etirhetr . sd+ht1dmm of C@G&cﬁbpenty?ox_?/z metlaﬂbelﬁp[b]quanA-

7.5 . I H, « J =8.4 .. 4.79 H, 3.98 .

cel?ﬂ?%éfih’yg%?g%é (g3 Ig,ﬁé) r’nolg_s)g ful}é%;gq:nc sﬁcgd é7(6§)3. g( 5?]?87tm§l’es§ in

adetée (@0, mL) waiadtﬁd @3blutien ofSécdfunftchlorite (51 0 g % 5642 r5r101tes)t in
e

2-t | - 6- h

g1 Y p oG e ey Ty b Mol Poloaatbs i i e

réaction HiktomR; &flidZepfitbd Mds Yilter®d BRE Pt fied by R IdoKRsy te@hmque to
5-tetrahydro-2 Hpyrido [4, 3-Db]

geﬂ&&e"fé’“r@rﬁ‘#‘{?h’rboxyl ate (fromstep 3) (0.0026 nol)
IRKBBE Bﬁ)@ohédﬂoﬂh) 14%8s1 %0dad 1 |1|‘do§|a)@k* 170 'Ol )

sol ut’ion and refluxed for overnig Reaction was then

HawerdAPQ MHze daRYSON\Pabordrh @, 1B e?a4MSt s 597 (M, buh89 6
1\1\@!1%r9 @Ag), t&‘@f‘(s\/\mﬁe%‘(‘& tihy, 9U8Y4 Hﬂcﬁiﬁ 133 ﬁhog X 2

ueous |ayer was neutralized W sol ution

S!ml (t d\(’igtnlqylz%csmeammcznmmnmgdbnmcaatwrngylavas
ol 4 Elﬁf)&giow|7-ecq'cWﬁédtyloxya-methylbenzo[b]furan-4-carboxylic acid (40.0 ‘
g, 0.153 moles) and potassium carbonate (42.0 g, 0.184) in acetone (>4OO mL) added
dimethyl sulfate (24.0 g, 0.307 moles) and refluxed for 4-5 hrs. acetone (305 mL) was

distilled off and reaction mixture was cooled to 50C, ice cold water (500 mL) was and
the solid separated was filtered, washed with water (2x100 mLO0 and dried to get off
white solid (43.0g).

IR (KBr): 3434, 1715, 1632, 1409, 1445, 1267, 1102, 1001, 938, 770 cm™".
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with water and dried. H -nnr (DVMBO-d6) : 7.86 ( 1H, d,

J = 7.5Hz), 6.61 (IH d, J = 8.4Hz), 4.92 (2H, bs),
WO20B36§3BH, s), 3.92 (3H, s), 3.81 (2H, t), 2. 80T(R1405/003798

t), 1.49 (9H, s). Step 5: 2-terf-butyl

9t frér (300 MK g IMISO) & 1.6-2.1 (m, 8H), 2.43 (s, 3H), 3.43 (s, 3H), 5.14 (m,

@%Tgpgfggﬁng%&r}%Qr bgo(%/ [E’%tf}gﬁ gg_‘\ggts ﬁ 1Hgyu do [4,

Sref 87 Mty c9ulypaitiaoty-L-bbomBi b yibe bzafifinyh-4-ca3bexyte et

A NN S e
(@b@;@ |aO (ﬁj@l chQés? ifM@hpbon EE¥AChloAdO QD ALY )was DIAEY (@OMBDPLL7-
nd resu

ting reactign m xture t d at
w6 ionerteapEL Aedbeslp r@%-g-cafﬁeesad?tfﬁ oB3Mae 11 dueley apd
RfRkdd BRY Mouf RMREGT maide %@@dd&ldttatr&ﬂn }éﬁ‘lﬂeﬁﬁiré ald ﬁitered
was filtered out and dr

@Qqqugl"dCelye bedz Theiht jtrate7wzz§ C()gqqntr@ed gnder vgac&% glvg]preéuct ?3 1g)

é)szl;ﬁ'og'n oll, ‘I‘hg p%}t ol:ﬁall%h((( bto Qwas] takerd akiddd Jfor fext 2tep 2ithout
3H, s), 3.66(2H, t), 2.80(2H,
@ﬁhﬂﬂwsﬁégﬂﬂ s) Step 6: tert-butyl

F.% gr gx,gal @;ag@.gvadﬂh@ydxgm&wkan _G-cHRIdagmIE 5- et h

I@ adollestiped a¢lbmw¢faMeth)ﬁl %w»@i/qpp@yl@w -2-brojespgtiyylbenzo[b]furan-
zcgrﬁ?)ﬂjleﬁé ?gh(r?rg’[ h)14011101§s) in dlmethyl sulfoxide 5250 .0 mL) was4added

t etr ahydr o- pyri do
vhr]eradm;bdium @rbhn@ar(BM)ﬂ afZé n(mleqhasﬂ%l HY°C(apd @0@ fop2y3

nd agt] nomngfur% \%SCDAO? OBV fn é t PcOQZd '(mbt)ed '\&';]thd{;vyter
UM BB Ppkdt s

was stirre
Ll)tand rexwaged otk ctiyd diasate (3500 del.)( The @ombmnd) ongaaﬁdayers
tirre on d
AR bPed S RO L S ST B0t S G
V&hﬂnbﬁl 90koldennghechcrudesprbduct €rleg) asdsdverdvisgaul oilaPaificatieh by

1%¥g%ﬁgymngsélg%ﬁqorg; ethgip%%tgteﬁ(é? (Sijas 3 elueg){( %@@?%ﬁ%‘ %9f
phrklp rdal)uct,] = 8.1Hz), 4.47(2H, bs), 3.96 (3H s), 3.89
3 83T hglh. 15k 1832 dal7 Taaskh 12574, b2l sarn gl
ﬁﬁﬁ r(%mgrﬁ?z chQDMBDiS 1. 6Me10 Frm rmJ)sz 0D, 387 60@. (nEmm ® (d,
JHpdt AGHR): ysk%”n(ﬂylHN kﬁzhﬁﬁé%lhﬁﬂf&“p@ [4 3-
kiepdol @- 2(2)23-Postiopkftyibhy-3-harperd rvag IR bEei anelyipg-

foll owi ng the process described fromstep 3 to step 6
punwewaﬁyﬁe 10 except for using benzyl brom de instead

g6 4 QQMBtilhaN folufiors b8 PM8thyl-2-formyl-7-cyclopentyloxybenzo[b]furan-4-
carboxylate (21.0 g, 0.0868 moles) in toluene (250.0 mL) was added malonic acid
(13.5 g, 0.1302moles) and Piperidine (5.0 ml). The reaction mixture was then refluxed
for 3-4 hours. Reaction mixture was cooled to room temperature, acidified with 10%
aqueous HCI solution and extracted with ethyl acetate (2x250 mL). The combined
organic layers were washed with water (2x100 mL) and dried over anhydrous sodium

sulfate. Removal of solvent under vacuo gave product (19 g) as light yellow solid.

IR (KBr): 3435, 1716, 1630, 1509, 1404, 1335, 1289, 1215, 1145, 1031, 951, 757 cm’
1
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H - nnKDMSO-de) : 10.52 (I H, s, exchanged with D20,

8.75 (2H, s), 7.52 (IH, d, J = 8.1Hz), 7.25(3H, m,
wo&o@s’&ﬂ;ﬁﬁi d, J 7.2Hz), 6.80 (IH d, J = 8. 4HPL /152085003798
8 4.50 (2H, bs), 3.86 (3H, s), 3.64(2H, t),

Hergnr( 200 Mz, daDBEO):9H] .62)1. (ni, RHKEN.§8 (5,334)85.12%,41H)29.38(d,

1 1106
1053 730%s Pt bl o SR R e 200 el 6 D) 786
t(r §H, Bert%0 Hz). Hox ¢l op
%-tédij I’l?re%gtprloi gli 2%% dé’f 'gﬁ%?i’-”ﬁ%n}u g-metLoxyb%nzo[b]\f uran-4-
Hariylxyhitr[ 4 3-]indol e- 2- car boxyl at eThi Zego:ripgggdf \r/vgfn
S S 3 O P B BBl B on e
(yj/)eﬂ prppcﬂm}d aoid (Lo g, 0070 SIS moles § @r&ﬂtr@fl(lgl @ﬂm thrHE) iNacetone

%ﬁ)ﬁmg&&as atgp};%u\@qo" gjq)yl 7hlg@%((qnlare exchanged

9g,J 0638'3%) in gepgne
(130 nd,) ad -F0°8. a]thZs)lrrecﬂ £8r21-§ AouiS N, softiidR o@%bbluﬂ)azlde (11.0 g,

35)19%“6‘5 )l hwafw? o t“)(ag ppdee)ag ld)oggr)pd @Q‘FFdd r 112|:1(rp(3pg cold
32t (1.89F4was2Fad, tﬂeﬁ&Q.d EBRdted L@@%lte%s&sso}vdeg dcglgg(%%o

1123, 1021,773 cm" 1 Melting poi nt:
lgﬁinlaﬁ:é[llggcr was dried over anhydrous sodium sulfate. Removal of solvent under

wmoﬁ g'évazp@g@fﬁ@duo@mlgmm yl) - 6- met hoxy- 5- net hy

tetra%/ ri do[ 4, 3-6] i ndol e
Mﬁ%@%éna@ 163& 181, 11 B4 1385112811248, d 341102, Bg6, 758 cm’
dcetate saturated wwth HO was added tert-butyl 9-

(S" di chl or o ridinyl carbamoyO - net hoxy- -nethyl- |
-H amy £390dMHz, dlﬁﬂé‘ﬁ@blé[l &42.3(m] 8Hl)d 3188 (R 3BarSlaxyd, aH 6.51 (d,

(axAoP5 6 1Y) 7(19(5)%1125 rg)d,)ic)aa%g{,lﬁ@ed at O0C for 2 h.

Et hyl acetate | ayer was decante di et hyl ether was
§Gﬁedll 0 M@ﬁtyl-éthyrlr@d—ﬁ‘-mldPGHMnybmaMSmmno[enktgpyrhtﬂyeﬂ-
sanme procedure was followed for 2-3 tines to
rerma’\[}Il HCO and then filtered out and dried. H -nnr
Towoee! ejred kfusing sdlktiors of exolbatyd@chingi ¢5t0 B’Z,Q)Z,S%%)l%/t) in

é ?ﬁnypgﬁw\:}r (§0 é%%()éf&s aﬁ?idfsgioiwo(] EISM %@Y ‘é5[ @ﬁ aggc?carbonyﬁ) 1-

@h@ﬂ(]gl—lneﬂmyb&nz@ﬂo](uzm -4-t3grbox3label (2120, 00642 Iirl%gdgﬁnhlzcgﬂhenyl

gl 6(3@ L)l reﬂ]ﬁx d7for135 g%ou 48[%e e]iéleSSg' ‘of d?phenyl ether’ was
75, R

removed under vacuo and the residue obtained was triturated with petroleum ether

(3x100 mL) to give intermediate-12 as yellow solid (16.5 2).

IR (KBr): 3434, 1715, 1661, 1516, 1433, 1287, 1215, 1117, 1014, 755 cm™".

'"H nmr (300 MHz, dg-DMSO): 8 1.6-2.1 (m, 8H), 3.87 (s, 3H), 5.16 (m, 1H), 7.22 (d,
IH, /=9.0 Hz), 7.50 (d, 1H, J=9.0 Hz), 7.87 (d, 1H, J = 5.4 Hz), 8.42 (d, 1H, J=
5.4 Hz), 1.27 (bs, 1H).

Step 13: Methyl-l-chloro-6-hydroxybenzo[4,5]fur0[3,2—c]pyridine-9-carboxylate
A solution of Methyl-1-hydroxy-6-cyclopentyloxybenzo[4,5]furo[3,2-c]pyridine-9-
carboxylate (16.0 g) and phosphorous oxychloride (320 mL) was refluxed for 15-16

hours. Phosphorous oxychloride (300 mL) was removed under vacuo. Water (20.0 ml)
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Exanpl e 14

N9- ( 3, 5-di chl or o- 4- pyri dyl car banoyl ) - 6- net hoxy- 5- benzy
WOI0d6/0843855- t et r ahydrol H pyri do[ 4, 3- |indol e PCT/IB2005/003798

hydr ochl ori deThi s conpound was synt hesized form

exsadded atliD-10sCn Ghantedtepwalee €90 dd9orashaddedf e sebicholphinedIBas

Od 6 C
s RIS G o b IR o
%IIHB(BH n) 7.01(2H, d, J = 7.2Hz), 6.86 (IH, d, J =
@? 75 66 (2H, s), 4.24 (2H, bs), 3.88 (3H s),
J477%), 2.99 (2H t). IR(KBr): 3231, 2935, 1650,
116@<73r) 1156@166848307 1451 12714083, LAB4] 00112%,cnf075, 703 cm

Roimieb afin B PBtspIc ST SR IOy T A R R 1 @, e
gﬁ%@mlzgﬁlg(% & 18]S abydiz)) 1H2 @yri,dof 41 3z), ]l ndopse 1A a

N9- (3, 5-di chl oro-4- pyri dyl car bar noyl ) - 6-r net hoxy- 5- net

Se6h- h14: IdehFI-11cRlok B3 R bmEthP bk Btk 64 3110} 4 [BAQ] By ridine-9-
hydr ochl ori de (exanple 13) (0.0096nmmol ) in ethanol was

erlewylatedi um cyanobor ohydri de (0. 241mmol .)
Tor paksghyds (2 Wﬂ?mloh)or@-ﬁdly@bkiﬁeﬁib[i STfurdf3, 2% Pyridine-9-

Acetic acid was added to adjust pH to and resulting

pasbep agen (8883 endipshydroysy Ragaspigm @rwnapéa&lmswymg%swas

FRPEE HafiBh Gds 6t SBAR af AQWOPT ARERH0S AlikAL RS mwa itRBugh
of “sodi um bl carbonate and then extracted with

gelith bed:ofifirats abainedr Wasqeaspensraig i Uhighvecugmgto quarter of its
G&aﬁg nxfr{e%sﬁdue%b&%e twa%ﬁutgél‘ wltﬁ 'v@a@ergyoomew gats 69prbdct as

di e - nnt CDVS
EelbWamgéd with D20, 875(2Hs) 7.48 (I H, d J =

§.)p1*z'§d ]336 77 (1H, d, J = 8.1Hz), 3.96(3H,s), 3.89 (3H,
PP T2H, bs), 2.97(2H bs). 2.89 (2H  ps). 2.5
IKG‘H}&)lﬂsRW!KBﬁ)S 133R22720218, 1pIBe 0111 6FEm 1566, 1471,

i (@%"H% HOBMSE3 5,880 autf Aok @ ih, v MRIG I 798 0 1

NE-9((BEIZ); ﬂiS(o‘,(d bHoJ 45 gyH4) di92c@r Bty 5.) H8).met hoxy- 2- met hy

| -5-benzyl -1, 3,4,5- tetrahydro-I H pyrido[4,3- ]Jindole

Thi s compound was synt hesi zed form exanpl e 14 using

Si&g prifessMidsdr i bedifiwromethylixgbenzo[4,SHuno(B 2RYRDidinG Y-
é ? (I'H, s, exchanged with D20, 8.75 (2H, s),

carboxylyte 4 5 =

A mixture of Methyl-1-chloro-6-difluoromethyloxybenzo[4,5]furo[3,2-c]pyridine-9-

carboxylate (8.0g), ammonium hydroxide (2.0 mL) and 10% Pd/C (4.0g) in a mixture
of methanol (100 mL) and dimethylformamide (5.0 mL) was hydrogenated in a Parr
apparatus at 40-45 psi of hydrogen for 5-6 hrs. catalyst was removed by filtration and
residue obtained was diluted with water. The solid product obtained was filtered and
dried. Yield=6.5 g.

IR (KBr): 3433, 2075, 1720, 1634, 1288, 1219, 1115, 1017, 771 cm”.

'H nmr (300 MHz, dg-DMSO): § 4.04 (s, 3H), 7.62 (t, 1H, J=72.0 Hz), 7.61 (d, 1H,
J=84Hz),797 (d, 1H, J= 5.4 Hz), 8.13 (d, 1H, /=84 Hz),8.78 (d, 1H, J=5.4
Hz), 9.93 (s, 1H).

Step 16: 6-Difluoromethyloxybenzo[4,5]furo{3,2-c]pyridine-9-carboxylic acid
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8.1Hz), 7.25 (3H, m, 6.93 (2H, d, J = 7.2 Hz), 6.80
(IH, d, J = 8.4Hz), 5.65 (2H, s), 4.80 (3H, s), 3.47

WO t@blped3sy , 2. 68 (2H, bs), 2.63 (2H, bs), 2.3Ir(BH2065)003798
IR (KBr): 2922, 2809, 1670, 1577, 1546, 1510, 1410,
350lutiorys of 1 1Msthylg g 26-didlyaromethylaxibenzaidSifurpd3. eimytidine-9-

swpa@é S5 @b@y@zﬂé&@g démm%&oﬁzeg d 'Oqumﬁl\oles) and L water

r|d|nylcarba
9133/61 methang) moa(bm[Li w3s @ﬂumore 5clsrﬁ H\i%wrwd é’Fﬁ re§1oved

99&(’9? ‘Pﬁﬁtgc}d(’)‘%%sesﬁﬁfrgfﬂegﬁésﬂﬁg oﬂit&ﬂm #ad Gilide Wi Water (50.0 mL) and
peidifipd -withg agetis - aced. rHitey slid- sppﬂapgrw:@oﬁ tered,3wgshed with water

(Bel5h i P 05 RV 34 plAae bR el © 10)

usin rocess de exanple 10.
IR G633 20754 16590163612 BHi 1A ES, WadS, ﬂ@fidl, gkemby

QA PRI, Sn ORI et /=0 00n 10 1 {8 90

39d(shyiH, daz3. méLzsa 8. dadpbk.afr 84 Hsa)ds Ui{ds &H1 J 6.4 He), 10.02 s,

ig?pen5|on of
(3, 5-di chl oro-4-pyridyl)-6-net hoxybenzo[ 4, 5] furo[ 2,
3- d]pyrlda2|ne 9- car boxam de (exanple 1) (70 ng) in

R e R O B S e LR

w&$oﬁﬂmktored by IR At the end, reaction mxture was

oz g o D sl s e 2 pythe st e
90336 0. 08@’5mo&s)139 e phendit4 N gy 0.¢238 Gndvey Eﬁlﬁﬁ@ﬂ 60.295 ol@H,
é ﬂ-'qg)l'_gth)g %n? g)yrlélpﬁ (2%5)11@3> O((ﬁ)HE‘} ,qjozies dn é@/lfse_l O_“] d‘)mL) was

Featdtinb @0 173°C for 4-5 hours. The resndue obtamed after removal of solvent under
7V- (3, 5-di chl oropyri din- 41% (et hoxycar banyl ) - 8- net

MR Was gltgra@d vyiths waler %a@ 8 ny ]tcbélﬁg grigrmgdiate-18 (6.0°'mg) as yellow
kdid3- c] pyri di ne- 5- car boxam de Step 1:

(7- et hoxy-1| -benzofuran-3-yl) acetonitrile : The

8- at3°81¢-of 7- met hoxy- 1 - benzof ur an- 3( 2H) - one

(K Scfnﬁgem@,)zo@i 1®46, 15940461, 1976, 128 ANRAEHT9 ?783&15 d
and ammoni um acet af e §7 08 g, 0.092

e N T T U A R P RS
stswlﬁppawww?% £98, wa iﬁEP‘éQﬁ (E,g@ﬁp sdn d”FﬁhﬁdM

ressure. Brown ck reS| ue wWas ta
kOA7 €, lhshed wi th water and concentrated Cn

B £ R BB Eeptibyl B psmppor
pynidiné-ZoarBxamide3. 72 (s, 2H), 4.023 (s, 3H), 6.887 (d,

) wel &fifed "sohitidn Q)W4-I§i'ﬁbophenyl 6-difluoromethyloxybenzo[4,5]furo[3,2-
c]pyridine-9-carboxylate (6.0mg, 0.015 moles) and 4-amino-3,5-dichloropyridine (4.9
mg, 0.030 moles) in DMF (50.0 mL) was added sodium hydride (60% dispersion in
mineral oil) (900mg, 0.0225 moles) at -5°C and stirred for 30-40 minutes. Excess of
DMF was removed under reduce pressure, the residue obtained was diluted with
water (500 mL) and acidified to pH 5-6 with acetic acid. The solid obtained was
filtered, washed with water and dried to afford crude product (5.6g). Purification
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7.679 (s, IH). Step 2:
2- (7-met hoxy- | - benzof ur an- 3-yl ) et hanam ne
whyasoet3bdri de To t he suspension of |ithium al peT/IB2008/003798
hydri de (580 ng, 0.01 nDI) in dry ether, a solution of
- f ace I
thgrof BB shr GGER R %*‘%‘a‘d@d“ﬁé“gm & SR TeE 208
]sbducr@daff-whltmmllﬂ an hour By addi ng m ni num of wat er
%ﬁ‘ gss of chloroform it was stirred overnight.
[oro orm | ayer was dried on anhy. Sodi um sul phate
Rreatprid 8ht1662,6056, Ra%a, dBRY, Wl , 41 %8s bl SPe D49 &13ef7ﬁ?e¢m'

1 a 9 r £

B R BPERAPhy 8t 1680 0 By AR Chapty VS (0l

J= 34%@ $.08 (RHH, J =8.7 H3} 8H5)(d, Hi,cya=75(4tHz),28-|$4cs 2HY 9G8 (s,

]E!ﬁ) &ﬁz (s, 3H), 7.276-7.182 (m 2H), 8.082 (br, s,
es with D20). Step 3: Ethyl

2- (7-met hoxy-1-benzofuran-3-yl)ethyl carbamate To the

suspensi on of

2-(7- met hoxy- | - benzof ur BABPIE 24 et hanani ne

N G308 e Plo i 618-py Fiaym -6t diuctb method Pk ngo[4,5] R r6[BR L o) py ridifie-9-

THF, triethylam ne (cditbdai@e sodiimnmol ) was added

foll owed by ethyl chlorofegmte (0.265 g, 2.4 nmol)

and stirred for 18 hrs. r was added to it and

extracted with ethyl aétdte® Organic |ayer was

concentrated and purifiogdNga Silica gel columm to

yield Ethyl 2-(7-nmethoxysl benzgfuran- 3-yl)

et hyl car bamate (82% . nT |( P 3) :1.23 (t, 3H, J =

6.9 Hz), 2.890 (t, 2H, 6 ), 3.510 (q, 2H, J =

6.5 Hz), 4014(s 3H), de]:18(q, 2H, J:'71Hz)

4.728 (br s, H exchanges Wit h D20, 6.823 (d, IH J =

B gvelisjirred s@g@smngﬂ@@( >-dighloro- pwgiyt)sé dlﬂmromg@]@)ﬁybgnzo

b f
(FrPos 3 T B ansby B SO b S0 iy dn ey T (o
mwlhyhs Paddgd sastivm kydride ()i disparsion B-ojl) Y45tmg| Icld P emeles at 5-
%J(?E%ESB%{&?&S% 3én'%€ﬁ§égan 2_155re éd) und%?}rcg& E&%Wﬁ@ solid

ne sul phoni ac I d
¢WBaitedi7 &gy Washed Svithnoipentares (236 b]lle)carelddmetd Bulgn redugtdapriessure
{g -3 hrs. After cooling to RT, water was added and

rga ic layer was separated drled over anhy.
Bpd>asEad. phat e and concentrated. On purlflcation on

B Qe O b oSS P e o 4385 10T BfLosy, 7m0 om
1H niBe3bo MHA e DVERYY § 7HS (d)rtH, (Iemmn 1.42%, (H), 7383, (d 1 J
3&% Pﬁi) d%((éj 8&;?452{02"%@% 6%4% 2@2’7é 19&6 79

IH J = 7.04 (d IHJ:75HZ) 7.162
(t IH J =7.6 Hz).
Example 25

3,5 -dichloro-4-(6-difluoromethoxybenzo[4,5]furo(2,3-d]pyridazine-9-

ylcarboxamido)-1-pyridiniumolate
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Step 6 : Ethyl

5-fornyl - 8- net hoxy- 3, 4-di hydro[ | ] benzofuro[ 2, 3-c] pyrid
WOime/@¢355H) - car boxyl ate To a sol ution of et hplCT/IB2005/003798

8- met hoxy- 3, 4-di hydro[|] benzofuro[ 2, 3-c] pyri di ne-2(lI

H) - carboxylate (fromstep 5) (00264 g, 0.96 mol ), in

met hyl ene chl oride, was added stfnnic chloride (0.424

g, 1.6 mol) and 1, 1- dichlorg hyl met hyl ether

(0.1655 g, 1.4 mml) at -10 G€¥Reaction mass was

di luted with dichl oronet e? ter was added to it

and organic | ayer was thm’u iy washed with water

after separation. It was c ntrated and purified to

yi el d Ethyl 5-fornyl-8-met hox3CH; 4-

di hydro[|] benzofuro [2, 3-c] pyridine-2(l H)-car boxyl ate

§9e§)/9]' :&ffﬂ%%é—ﬁ?@#orﬁ)pyﬂ%l ne-@-o&gi ( 3{‘3) %ﬁj)lug' %& 4(am|ho g 5-

Bldhlora pFiidifieh €5.Ggm, 21-4)306611(895) (lnl chloH)forJn €108. nﬂLHZv)is added220%

%9'6’“1“ 8%‘58‘3‘#‘ b Q)}P‘}"@ ??é H%%!%ﬁ K%% gér%efo %ﬁ%wﬁwsmrfdo@ﬁr

dopelt Iﬁa@wab(_[)rgymlc dihesstryc A0 OX \paje n@.OISG) Eehé/tlon mlxture was

AN ORI

Sl Smhltd el éodidentestCdisappearstiaORlord¥orth ld§ Svell B0 abkticSaciBivas
added suh{gham c,acid (O 148?'8 1.53 mmol ) and sodi um

RSP PRde gequesd pressure; oThe epiflue, ghfaingd r“faéd’uf‘ﬁ?d R sflica el

baluinn usihg 6% mehaisl MEhRECHANEs idaint & FVdproMRE aPHES SHIRY
aq% dilution wwth water, it yielded

et hoxycar bonyl ) - 8- met hoxy- 1,2,3,4- tetrahydro[l]
Wesrazafagr of 2, 3-c] pyri di ne-5-carboxylic acid (41% which
sflltered out washed with water and dried. H -nnr

ORsEn: 35-digh ()fo 4-gq=|dlﬂyomnyetbg(y|qgl}zo[QS]MO[ZQ}dbyrlgpgme&-
ﬁlcﬁﬁ)oﬁimldgﬂl é)grl?gﬁ’ulﬂolli'?e) T(?’a%?é‘ﬂi 4t§ped %ﬁppenswnggf 4 E&r)ogllnényl
&dg’&m(qyetl]qxp/be\qlza [485]4qu 3 q]pyryda;@e-g c(amoxglate|(|l-[)0 mg, 0.2481
ﬁ%‘l@ﬂgleaﬁm% 5. ci:?a@ro p?h@ﬂe oﬁd@ k%’ 1 h§5¥d; mglole 1 1anMF

- (et hoxycar bon 4>t etrah enz
G- Q Lo pas addepl ﬁ‘%{i(@ﬂ"/ﬁ)e@ai & arga 84962 menolesy of 3 0‘@1 Tbé reaction

1% A&t Q\Q§Yh(éﬂ 16N % c%m %teh’pﬁ‘aﬁl’re il £ [1 h)ﬁ%r (t)%)l ]mqgt){]xrze

of ur of pyri |ne oxylic acid roms
yes tiasuzdlgltedlwah watet (25mi.) and acidifishwith a@ti2 238d gThekli6 Separated

wroky N D 1

an notﬁafrgw lrtllsa% @%ﬁ%ﬂte 1(8;2% |°g“btmee AUt of ge yﬁF%H)ere

wmecgwlthrvga;ﬂermnérdnlp@ ht/er anhy.esodives sudfidtde he eesidhg obtained after
t at nd or. er S

rg?émhgég%% eWt %vg %Jﬁég of? g%ca %e c Hnﬂi} usi g‘%lrgma\é\@ 4n gl'_llor?ﬁ)ém

@@h!ewemae gwhnpmdattcagoﬁfpﬂmﬂ solid. ¥iidld:cmgel to yield

Apnibggphenyl  2-

IR (KBr):- 3233, 3065, 1659, 1633, 1602, 1484, 1428, 1343, 1241, 1194, 982, 855,

810 cm™.

'H nmr (300 MHz, DMSO-dg):- 8 7.41 (t, 1H, J = 72 Hz), 7.65 (d, 1H, J = 8.4 Hz),

790 (d, 1H, J = 8.4), 8.23 (d, 1H, J = 8.7 Hz), 8.82 (s, 2H), 10.08 (s, 1H), 10.17 (s,

1H), 11.09 (s, 1H).
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(et hoxycar bonyO -nethoxy- | -tetrahydro benzofuro

-cJpyridine- - carboxylate. H-nmr (CDO3) : 1.288(t,
WO Bbk/oak3ss 7. 2Hz), 3.086 (br s, 2H), 3.729(br C12iB2005A03798

14(s, 3H), 4.194(q, 2H, J = 7.1 Hz), 4.710 (br s, 2H),

6.896 (dd, 2H), 8.154 (dd, 2H). Step 9:

V- (3, 5-dichl oropyr idi nE,(lm,yﬂ,l};ga (et hoxycar

bonyl ) - 8-nmet hoxy-1 ,2,3,4-tet ra h r&[%#,b n%ofBro - Qo)1

mmmmhmet@-@ﬁvor@wmw'éeW“él%?la carboxamido)-1-

4-am no- 3, 5-dichloro py‘;);,m“ngmq,g,telzs g, 0.765 mml) in

dry DMF, sodium hydride " (0.0162 g, 0.675 mml) was

added at 0 OC foll owed by 4-nidrophenyl .

2- (et hoxycar bonyl ) - 8- net hoxy- 41 2,3, 4-tetrahydrof

1] benzof uro[ 2, 3-c] pyri di ne- 5- rboxylate (0.197 q,

0.45 mmol ). Water was added t M Solid filtered out

and purified on Silica Gel Eblim¥'with CHO : EtOAc to

yi el d N-(3,5-dichl or opynjdi & N
yl)-2-(ethoxycarbonyl ) -§- xy-1,2,3,4-tetrahydro[l]
benzof uro[ 2, 3-c] pyri di ne- rbox am de. H -nnr
(OM50-d6) : 1.20 (t, 3H, J =;p9Hz), 2.74 (br s, 2H),
3.64 (t, 2H), 4.01 (s, 3H), 40975(q,2HJ=7.1Hz
o & 3vell Bfirr&d sugpdhsion’ oD%n(tr@phdnH, 6-diftno@methepybenzo A duro [

?]@m@ye 9- cgggﬁﬁat%g%( mg,gégg%lréglé)?e%ﬁQ llléfﬁ,g 4&181l<§r§?y}1dme-

Nokite (EX@ el 6.7891 mmoles from step-1 Example 25) in DMF (5.0 mL) was

Mﬁé Na hgwglfqgﬁl g{Fér %* %}I A e - U ar%%é)?’og 'ﬁﬁxtﬂr \%srtﬂgh

Ryseaab omé @tﬁroﬁhﬁ@m@erature in 2. O hrs. Reaction mixture was then diluted

}%ﬁé&%d?ﬁlg Xé%az;ﬂdggﬁq {uﬂtlﬁ acatic Cag?% 3&9 %ﬁ(ﬁ Separa?ed YRkl
gf&h ey ﬁéelib% mi‘u}ﬁgﬁ WS): ~8mBRLdD Obgylmb @ﬁla; wert etastedysgitofvhter
enzo urof ridine-5- -c - lie aci
g driedooss aﬁm §0 \%/rp SHifate- eB‘el\'nge}“eo%%aé&eéjn%}eé r%Sv(a&lgtg solvent
E@%g&éﬁ&l Gh Hlléaoéél'tobﬁﬂmotfsng%%ﬁsmmm twy clilopofdm 4slan7alugnto
or

and refl| uxed 2 Hs. After extraction
WVEmr@vﬁWOﬁfd’@tl@tS@“ -icld:BPmBut y|  di carbonate (2.75
%nb>% 6 nol) was added to it and stirred it

over ni ght at room tenperature., Reaction xt S
SR (KBOT 3A3632H, S6M, QHED. 82 Horl 66t 4500 1817 183 L 1587 082

? ??'Sli .per sulphate. The soli d 2-
E ’but oxycar bonyl ) - 8- net hoxy tetrahydr%[azgl[

Haofr (3] ¥HE, DMEO-idi- vl 6 (tcHi, bbxi? i@ et Edog
d H
i Ir%)r?r(g{ ‘%ﬁ/égj%")s) W ?x\? Zii) g%‘é'?ﬁ? THAZE 21D,

3.895 1D, 102A4,(s,A1B5. 4 Hz), 3 985 (S 3H), 4.576 (s,
2H), 6.998 (d, IH J =8.4 Hz), 7.815 (d, IH J= 8.4
Hz) 12.7(br s, IH,

Example 27

3,5-dichloro-4-(6-difluoromethoxybenzo[4,5]fu ro[3,2-c]pyridin-9-ylcarboxamido)-1-

pyridiniumolate sodium
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exchanges wwth D O. Step 2 : 4-nitrophenyl
2-(tert-butyl oxycarbonyl) - 8- net hoxy-1, 2, 3, 4-

W etorabwssy o | ] benzof ur of 2, 3-c] pyri di ne- 5- car borg1/E2605/003798
Thi s compound was synt hesi zed from
2-(/ er/-butoxycarbonyl)-8-net hgxy-1, 2,3, 4-
tetrahydro[l] benzof uro[ 2, 3-c] pyri di ne-5-carboxylic
acid (fromstep 1) using the pgocess described in step
'8 of exanple 19. Step 3: /F
L- (3, 5- dlchloropyrldln 4- yI¢LZTAbert but yl oxycar bonyl )
- 8-nmet hoxy-1, 2, 3, 4- tetrahydpolts benzof uro
[2, 3- c]pyrldlne 5- car bogal Thi s conmpound was
synt hesi zed from4-nitr
2-(tert- butyloxycarbonyI)CS-
nmet hoxy-1, 2, 3, 4- tetrahydro[l?B@hZofuro[Z 3-c] pyri di ne-

o cai bowllat 8tifréd ONuSp@Bion) WBI NG stIREAGBSHR
des o% ega le 19. H -nmc(S %?mn?hmq

*Hna(f‘béﬁrrg 3 ?gﬂ}vymgnﬂ?magboxmdo) & pseq:mumom W g, g 3409
rﬁlﬂbl,es)‘?‘n Q'H(FS(S O?nHE) waﬂ; a@@é%(@% %d)um l?%de%% Hfjl 0. 3]5(?9 élggéles)
3 § 10|(|l|un@gdﬁgfg§@§tm@sphpr@éf@)e rea@tlgrp rruxture was then stirred for 2.0
Hotrs(at, ool BRbOLRARY fd ?étPcléar Yeblutifn. Trhe e%a@@’sdl Ob%ameéi after

tetrahydro[ | ] benzofu pyr i car
splyentdempyal wge triturated with dlethyl ether ether was removed by decantation.

e icte SHiRRBRGRA LS Bl dhy ﬁ tert-but oxycarbonyl )-8

hoxy- 1, 2, f yenzof uro
\P@dBU%TE&rldlne 5- carboxan1de (fromstep 3) (645 ny,
19 00450800l ) was taken in dry ethyl acetate and et hyl
acetate saturated with HO was added to it at 00C. it
IRAEBOhSN 0512028, 463F, d681ah5HA633, 1EtG)¥388a¢E84al BOWAE! 7, 1092,

r..di mni shed pressure and dry sol vent

162%@%?%g§%§§36d toit. Solid N(3,5-
'Hinoirl (300 MHz, BIMSA-dy)l-)5 B4, helxy < 8.2 1) 2466, nahyd of Hhp

f hlorid
7o 1 dach P R R B S ST S
\a8D & IHLH VR (CD3OD): d 3.040(t, 2H, J = 5.4 Hz),
3.443(t, 2H, J =5.7 Hz), 3.984(s, 3H), 4.393(s, 2H),
7.005(d, IH J =8.1H), 7.77(d, IH J = 8.1 Hz),
8.569(s, 2H). IR (KBr; 1) 3422, 3233, 2722, 1674,
1493, (i_zsg,H) 1272, (10{)9 EC"?!PA%&% 2 1

- (R953, &dmllmap%,g ridJi)06- &nmb}m@m&tyhﬁéﬂs 1-4-6x033,4-dihydro

4- tetrahydro[ nzofurog pyrldlne 9- car boxami de
hydr ochl or i bgnzofg, g urp{2,3-d pyrldazme 9-carboxamide

6- met hoxy-1, 2, 3, 4 tetrahyd_igfg benzof uro[ 3, 2-c] pyridin
.

e-9-carboxy|ic acid
CONH
o}
N
N,
0 Et
OCHF, ©

Step I: ethyl 6-diﬂuoromethoxy-3-ethyl-4-0xo-3,4—dihydrobenzo[4,5]furo[2,3-
d]pyridazine-9-carboxylate

To a solution of ethyl 6-difluoromethoxy-4-oxo-3,4-dihydrobenzo[4,5]furo[2,3-
d]pyridazine-9-carboxylate (from step 6 of example 4) (261 mg, 0.803 mmol) in n,n-
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2- et hoxycar bonyl - 6- net hoxy-1, 2, 3, 4-tetrahydro[ | ] benzof
uro[ 3, 2-c] pyridine-9- carboxylic acid (fromstep 9 of
W@X@ﬂfpbesg) (1 8 g, 6.10 mml) was di ssol ved iPCT/IB2005/003798

glé{[w&g . To this KCOH (6.8 g, 122.03 mml)
o ?’fﬁieamﬂlwéw@mdev\@é ragidb&mamwor)emst added @i 0-80°€C
mg hRfoberk adh@V h C ture

r higfol AVEHRR! @a gﬁﬁgsb (§§| nmol}"was, %aﬁtt% rthe( Fagction

concentrated and resi
"}“r%mpd ogresst ¢faraction was tnipnftorsd by ) TISt Atr the edd, aemaﬁh Wilkture

wiY Qbled %o §Qb“5 'V@aﬁ%{ gb‘@mﬁ))r\%csl RAhdA ér%)vglg%%_tge éea@t ctnda‘xglre at

filtered drie nder’ vacuum
Qfé(? powdsgglqhﬁ;d wWathedilu®e hydrochloric acid. The precipitate obtained was

n t hgx 4-tetrahydro[ ]
erS P PPV SRR 0 bR S0 e cphin e wine
Wonetht exstate jrghBordforret Wahy ebl@bd $dbanzavmpy) 8ad oBaimedyr i di n

-9-551_5@9Fyllc acid (fromstep 1) (1.6 g, 8.09 mml)
Issolved in IMNaOH (25 m) .To this solution
IRi(KBex B0%,12942, 2850at Hank1s, (5326144541, 1386, 1243,7783, )1 1%6:5090,
9%9%@ %d%g eaction was stirred overni ght at room
t enper at Ure “"Reaction mixture was extracted with ether

'Himthra(B(0eidbis, DMBE-d NSRS GH, Hg.ds. 3 ("qhzfm)Oh as 2, liili‘) by gy d(? 9&D

t bt d t
S en bt QRET AR P M vl )
-nnr (DI\/ISOC/G) d 1.42(s, 9H) 2.81(br s, 2H), 3 7(t,
, 6.9(d, IH J 8.4

%195( 4. 74( br 2H)
Sv%—f;')) 75( - d'l‘l!i"“lr"e‘h%xm?’ Fﬂlyf 4-81‘@&4311h341rnb¢nzen5t5¢fuyb[z 3.
dﬁvy(rtdaﬁmblstwwﬁaaaenyl ) - 6- met hoxy-1, 2, 3, 4-

tetrahy 8{¥ ] benzof uro[ 3, 2- ri di ne-9-carboxyl ate
A s T heorepstbiest sl Aot 4-dhydraenvold S| ro(2,-
dibytitl &Airde=dbHr
Pyt lws%’ﬁiﬂ’! @Ry été ﬁcrﬁbmgx(yﬂmmglggg(g )s(odllum h%&g?)&de

t et rahs\édr of enzof ur o™
ramp )2}“ insthagolt 28 rpf)o‘c'%beadmist;r relfles temp.SPlbere&s of

re{%%‘t%iﬁ@b%lniﬁltglr%g% él At the elnsj r§ac{1t01é KrbxtPrel s )?83%6816%% 1jnd6r
V?fét"no%v«nl W@eerBm]} way Gh’y@l toofehdtioe! rmnxm%teramd acidified with dilute
HC3, ﬂlecﬂr&MﬂSda@e‘ Qﬁalﬁeocafﬁpﬁﬁé’}ga 91?(1 AL SinCS npoéﬂqmgvﬂlte colored

synthesi zed from4-nitro
sopid was pbtaisgd-y| oxycar bonyl ) 6-
g,etalgggey 735.87%: 4-tetrahydro[ | ] benzofurof 3, 2-c] pyri di ne-
carboxylate (fromstep 3) using the process

Im@@prw@ 2360st2p, B52f 1562,a599,61388).126%,-10817, 14 BB )65,
3968 0H . 2. 84(br s, 2H), 3. 71(br s, 2H), 4.01(8,

4 53(br s, 2H), 7.08 (d, |H J = 8.4 Hz). 7.76(d,

H HOr @O&MHADMSQ da - B, (t,2H), 4. 300K S 7.68 |, 18XFD2D8E),

73‘3@1*‘15@(39% org yrl(gi HEA58-Y Had gddretiDdi | 2, 3, 4-

Step III: 4-nitrophenyl 6-difluoromethoxy—3-ethyl-4-oxo-3,4-dihydrobenzo[4,5]
furo[2,3-d]pyridazine-9-carboxylate

A  mixture of 6-diﬂuoromethoxy-3~ethyl-4-oxo-3,4-dihydrobenzo[4,5]furo[2,3-
d]pyridazine-9-carboxylic acid (form step II) (90mg, 0.276mmol), triethyl amine
(41mg, 0.415mmol), p-nitro phenol (43mg, 0.304mmol) and EDCI (79mg,

0.415mmol) in tetrahydrofuran (3 ml) was stirred at room temp for 16-17 hrs.
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tetrahydro[l] benzofuro[ 3, 2-c] pyridi ne-9-carboxam de
hydr ochl ori de To the suspensi on of
WOR{08/06+365 chl or opyri di n-4-yl)-2-(tr/-butyl oxyceebhiBegdsy003798

6- met hoxy-1, 2,3, 4-tetrahydro[l] benzofuro

IErégI%ssC ])P)‘erabt‘i’dnn 82 mw@afw gec( fp&qm £h&PreftidnORK ) was
diethyl ether (1 ), hyl acetate saturated

wn@wtr?@ upder raguuip g hagy d@tﬁr é-"r{UmQt W?Srf’éde%@eﬁeﬁﬁt'@htmlxwre and

ﬁ?cﬁﬁéd ngh ra"ilfittelﬁ@l Yie p?é% thfgt({ dejdr&d ﬁrﬁf’ar‘#édlem oven.

al ne tirred in dry |e et her and
87In1|glmf'é®10rﬂ?hs§>lldo\laﬁdbt9m®| ned was furt her purl fied by
ref Ilu IISI\/% i n isopropanol overnight. Yield 400ng H
SUMBGA 5) 6 3.1 1(br s 2H. 3.5(br s 2H),
IR((KHr}; 3]35{)3084 DOLIT4%, 1688)1 58F,.1568,d 499, B4 1333 1766:#205,

8.78(s, 2H), 9.29(br s, 2H,
165?3 Oﬁéedéblﬁstkhg%zgs &%0 78(s, IH exchanges Wi t h D20) .
'EK amrp (390 MHz,(DM8Deds): 08 d 321 (t,i 3#H)n4.3¢ (g, 2H), 7.78 (m, 4H), 8.42 (d,

?c‘_g:'%lo?b E“%B§§8 ’tlggg)r%éd%%%()ealoﬁ?/\}l&g} ;igﬁgr gl-r/e\bar ation A

Stdp penyi: on N¥-(35-aiehloed-Apyyidh6idiflasrdmrehokg-Sratiyl cl-aol- 344-

aval |l abl e NaOH (1.4 25
‘F"’E{U Eglﬁélfb\ﬁ’y g‘?%‘?yéﬂjaé'f‘e'%‘i?ﬁg‘f"@ﬁ’d‘éer at urc(a for g18 h.
At vwaspélphR acofi f I4&dtrthh1y]6N Bﬂlﬂlﬁbﬁdﬂéﬂdﬂ@d& -athyl¥-oxo-3,4-

o, P oLt Lot Shen s me

Gh@mﬂ&ll)'aéndmﬁﬁfof&@[éhm rﬁg(/hdme (32 mg 0.19mmol) in dlmethyl
- nmet hoxg 3-am no-benzoat e (%4 25 mmmpl ) in

f(omfsmﬁﬁd mb wasngoolef] o Na R &d%@tmgzs Ehf'r?niﬂd)un? fydride
Q«@&gr() 36rﬂ_1h81) MRS aldQNotWisel iR AR @dp. %ﬁ@%lfr@%eﬂ Fh%g.%sdocyf
fo

he addi ti on of NaOAc (solutlonln wat er | owe
reaqtionwag manitored b ELCo At the, endy rsagtiondpigtuge wﬁ%ﬁqOﬂﬂdttatOeIO C.

Wiles (MRSmb! %@ aﬁaédtcﬁs;ﬁ@tscamhy Sackic@Sm fxﬂﬁ@ af O o@aﬁd%rd.ﬁed
reaction w thout purification. Step 2: Meth

Bithdiuio kil thaprecipitae ghtaingdevasdHipdand dilecbmbw)r:/m i Tihe sgdidovgs
;Qmaj ggecoﬁnﬁpéw £ r?é]hglr'%ﬁ{ 2 scéénreqmcﬁio%%ﬂa 17(8 [;kg plre

cru I'n acl c e was heated to reflux
madvctWh%O@aJhQﬂeqﬁtoffv\dBtetSh% renoved under reduced

Rressksg B¢ the resi due was purified by colum

I?romatograp y to afford pure tetrahydrocarboli ne in
IRO(KiBy): 49k7y2980d1678) 16Q0r 140HNBOY,N26), 1123 .108D, 623—|cmt J =

oo I h 7 43 2R 2 Wl 2
hY8§ (dL 1HAO= 8 KHiIz)8).17 St Hh J3= 3.4 Mz}, 1883 (s, 3H), 11.20 (s, 1H).
8- met hoxy- 9- net hyl -1 -oxo-1, 2, 3, 4-tetrahydro-~-carbolin
e-5- carboxyl ate

Example 29

N9-(3,5-dichloro-4-pyridyl)-3-(4-chlorophenyl)-6-difluoromethoxy-4-oxo-3,4-
dihydrobenzo[4,5]furo[2,3-d]pyridazine-9-carboxamide
C

CONH—{ /N
CI

~

N
OCHF2 o) O
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A suspension of Methyl
8- net hoxy-1| -oxo-1, 2, 3, 4-tetrahydro-yS-car bol i ne-5-

WO zaé/bassd at e (from step 2) (1 329 4. 81 mol )BCT/IB2005/003798
i odonet hane (0.821g, 57.8 |) and K2CO ( 1 779
Bepg3Lmethyl | H{4piHoRpREenyl)-¢- fiéhwa«tm?tbw‘l e%méﬂatlmobenzo

f[%]ﬁl.%[m dipyMdake-9 ek xyite Wat er was added and the
ound was extracted in ethylacetate. The organic

ITé’yér sQlakions b afthyle §;difivqreetboxyatryai? dihyseebenzalas 1furo[2,3-
QPIYFiREMifd- @Qb&m&@é (FFoRAUERE oPE ?@W@ (‘i@& a@f@mmswﬂahanol

product which, "on purification
é?ﬂﬂ@ibram@lp@pﬁbﬁwﬂw&a@é@l lmdes)cul@sdfr da I\mgre@ fiyinol) and sodium

g%beéﬁé Hzée ggo g g,/%wa%agkéér_ ﬂ?"?@ﬁ% 3the reg&gfé?gﬁ‘%m‘rfi las

4tigedl @G H)om;)tcm;s fop 4 hty; Hshanob waF distited d)ut Jinder8ydthiay; The

éor?c%{lt#téé n'%SS ‘évgs h%atﬁmg re@(xopﬁm$fra%{ﬁ§ln¥ eatcetl acacri OPr/ogreé IQf

Inczictionew &- mmatotﬁtd)qyl HI@ Afsheerslovater was aﬂded\/kﬂ(\d']gollld obtained was

%he 8 r(m)a( y‘%%dq?(}a?éé lrdg\%(ﬁ% Sd'{lé%inﬁvexaée lr ah%od%ao s?llﬁﬁgq%’ngZHlas
lobtdmadathane (O 0699 0.486 mml) in dry DMF, NaH (0.0

nmol ) was added at once at 00C. The reaction
r[f?&tlggg%%gs stirred for 5h at room tenperature water

VRS K&l 806422989 A 8¢ D4880LA9d, 18RS, 1a>49,rm93 ad46,1828 thy |

SR RO T el Yo e, 25

mHﬁsumaﬁ)w 28 Gsorigh. t he desired di met hyl derivative in
guantitative yield. H-nnr (CDO 3) : 3.14(3H, s);
3.31 (2H, t, J 6.9Hz); 3.58 (2H, t, J 6.9Hz); 3.90

S@EHZ SII 3- Q&hé&blphe%)y J) éﬂnﬂﬁo.(o%gémos‘)m &eoﬁﬁmlﬁsldr&benz"o[zt 5)

Q“'ﬁ@t’%ewnﬂa@"ﬁ?%f[}%}"'q adfko- | |, 2, 3, 4- tetrahydro / ?-car

ROhiixt@reSof @&?bgwlch%rcﬂ)ﬁér@lfé am%nﬁth@say 9loxb3a- @ﬁ}t/d%benzo
Efrom st e i'n al cohol |ike nethanol” was

4 Jhreld %sﬁmldaame R@Prbeaylﬁﬁdlﬂpmaﬁtep dorfl €l fige Oat6u mendilo and
doditn ﬁraiay,ae ChRE, 6k ERoh % H:(eih%bl?m gz: pg-g HeRSq @%ﬁu,{ ﬂgﬁﬁi

and filtered to afford the desired in 70%yie
Progress of meastiory velp momtogd PBHLGs)At the 1ghd( Pgdction mjxture was

?on%ﬁ?t) ted%n%Zr \(a%lﬂum t’l(]me)] wate@ é%_'ﬁg wg%gcggé ?(flﬁag‘t dm rﬁ rxﬁx?e and
acidifigd w1tl$ﬁé1|gje 6ICl.plhgi pmcgplh@mb)tamed was filtered and dried in oven. 140

ﬁggg ééfloréd?ol | PRt Ykl - 0x0-1, 2, 3, 4-tetrahydro-/?-

car boxy Iate A sol utlon of
&nrethm@iOQC9 di rret hyl - I - oxo-1, 2, 3, 4- tetrahydro / ?-car

1a nmol ),
;%g r Sphi enoquﬁé )359 FAP? ffé?%ﬂh? 1%24 o1 %235 afd- DvaP
tmnmr 300 M Hz, DMSQ-dIHB AEs(ms 6H),18e1) (df 1H, /= 8.4 bkz), 284 (s, TH).
M ni mrum wat er was
Step III: 4-nitrophenyl 3-(4-chlorophenyl)-6-difluoromethoxy-4-oxo-3,4-dihydro
benzof[4,5]furo[2,3-d]pyridazine-9-carboxylate
A mixture of 3-(4-chlorophenyl)-6-difluoromethoxy-4-oxo-3,4-dihydrobenzo[4,5]
furo[2,3-d]pyridazine-9-carboxylic acid (from step II) (140 mg, 0.34 mmol), triethyl
amine (38 mg, 0.3774 mmol), p-nitro phenol (52 mg, 0.3774 mmol) and EDCI (97mg,
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then added and the precipitated />-nitrophenyl ester
was filtered and washed with water and dried (50-60%.
WM200nm43$DI\/ISO cf e) 3.00 (3H, s); 3.17 (2H, t,POT/EB2005/003798
OHz) ; t,J—69Hz)403(3Hs)438
¢ éHmT@i) in @t@wctwfpran@ mi) wasgtizredrt:roqi Enp( H] 6-d17 hid. Progress

& rgﬂlg)n s ]nQor{lt'o#eld tg" TI:]C ‘Afgthé 'é%b re§ctlon nglxMre was ‘goncentrated

anq!gr BICENIE: hﬂ@ﬂd’rﬁﬁf i(20 ml)awasl addel ©-relichien hmktukg ane tabidified lwith
diRied H%’l STk grtegl})[}?tp%%{aﬂle wa&aﬁlpe%d d( ?P% rnsgg%ng;&vg ¥uff

a solution tro enyl
qotas¢d) sokid ovag obtainedb- 3, 5- di chl oropyridine (1.2 nmol),
H {49.258¢0l ) was added at once and the reaction
iXxture was stlrred for 18h at roomtenperature it was
IRHEBrad 1 kb, R96Scl 1740 he 8721890 1523,1090, 604 TC173, Do, 1654, 961, de
5%4625\2'6%&14'& ed out that was filtered and dried (80- 90%
DVMSO- 6) : 2.96 (2H, t, 6.9Hz); 2.99 (3H, s);

‘H B8 (GG(HMI&), DMSGasK-3H7.75 1, 18, 92 70IH), ‘)d81 (Td H8J4=|'&Z§ )Hz)
S

) S
Ta9, abg\7e'4225§3%‘b§[‘f'ﬁ%%{méa"(‘5‘§)(éﬁ\*/i% 1%@!2‘087 MO 14,
1B1B, 317(?]1.H)Exanp| e 23
N9- (3, 5-di chl oro-4-pyridyl)-6-difl uoronethoxybenzo[ 4,5
]furo[ 3, 2-c] pyri di ne-9- carboxam de Step 1:

StepT¥VhoXy9-23,%-dichloP99 ﬂgl}-):& @@ﬁf(ﬁﬁ@meﬁ?l) &-Qlbr %e'tl”x?q
| f | na
051(?) 8# SQHT%B?%%@C@QX @lpygg%se ?rmb@samif DVF (600mL)

Ms;ﬂ:@l@i@ﬂ &Nyl irophen 2 6B chiRRRh Sy B -6- &ﬂﬁ&oﬁ.‘é h?%;)—4 398' 3,4-

re was stirred at room tenperature

dH‘dg‘iogenﬁ%‘é5lﬂlrﬁ?E?u?i'é]%@Ztﬂﬁ@rﬁathxyleteé&omtqpéﬁb(/léO mg, 0.245
nini§Yy &RIY.- Emﬂ_@hef Hl@llllorol:ﬂyk'lﬁfn@g@l A}qg%sfpr?&%p tlﬁ g}n%(?l%ylilf%gx%{mlde

vacuo and dil uted
(o> atasegoald o eB9rf0°Cacedent witr¢@xn1, Then ) sodiihe hgdridei (ﬂ@d1g

099 BRI dsIMELSIVR ISE at RS Eﬁ?‘ﬁem m ]h* W?lt f {rgém)ﬂrogre%% otareactlon

dri ed 'over anhydrous so
wapmpaiiered iy LGy et Ltbe gedy eeactien vixdahe otas(codt8 .16 0g)0°@SWater

| 619, 9, 1426
(0 % ggacd R Wh o tspackh dindii 4 o108 o ¥ ipanni
dige ﬂ@qhe precigitages obtaingd was 8Beréd andBddied th dGen( The 266d was
PN ORI chiohBRei ing a0 %irsione i chlowprm yme pure
Pl@dﬂlqnwa@nbt@rhed asmffwbmysoﬂd (2- propenyl oxy) benzene (

8 c/28 moles) in N, Ndiethyl aniline (1.0 L)
m\nlpé a@ogggd@’ce& um fluoride (134 g, 0.874 mmol es) and

IR (kBriri32043¢ 1 1y@937earE d69% 1851751 BROD34f 01914t 82hEM 1B S1084,
l(ggaé"ztl' % m xt ure

'H nmr (300 MHz, DMSO-de):-  7.65 (m, SH), 7.83 (d, 1H, J=8.1 Hz), 8.22 (d, 1H,
J = 8.4 Hz), 8.83 (s, 2H), 8.96 (s, 1H), 11.25 (s, 1H).

Example 30
N 9-(3,5-dichloro-4-pyridyl)-6-difluoromethoxy-3-butyl-4-0xo-3,4-dihyd robenzo
[4,5]furo[2,3-d]pyridazine-9-carboxylate
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was cooled to roomtenperature and 10% aqueous HC
solution (3.0 lit) was added foll owed by addition of
wetdwghesaset ate (2.0L). The m xture was the filPper/m005/003798

through Celite bed. The organic | ayer was separated
and washed with water (2x1.*Q_L) and dried over

anhydr ous sodi um sul f atoann al of sol vent under
vacuo gave crude produ (F2.0g) as dark brown oil. It
was then purified thr ilﬂ ca gel colum using
petrol eum et her: ethyl Tac@t é\\(,g: 1) as an eluent to
afford the product as Pafe Yellow oil (4.6 g). IR
SEPID) - tBA26-diMidPomdMdry-

Y R IO A Rk v o S ot
‘ﬁeyr'éwne-ﬁrcwowatesm 6.36 (s, IH, 7.06 (m 3H).
i€ Bompound was synthe ibed i

7- met h%xy- 2- rretyhyl Sk;éer?z%y e Sﬁrrngnp r(ﬁceg%\rf bagxdaef'cd ﬁcyl/d% SLT‘B IaOf
%lfnplegﬁef(qe@aetgmbmmlgﬁwg replaced by n-butyl bromide.

T mt @6)1\711212 BURBLAENE @lodl {, %@B”h 5 fmgsm? £‘5‘7§ §”§’1!{)e%)27 @

SI gvvas added st annous 'c
5% éY). %6 (1. de d =542- 3o 681 i,  Hos=@f4 Hz)18. 18(d 1H, J=

giygg)hbqb@smfﬁyyl met hyl ether (56.1 g, 0.488 noles) at
QC and’stirred for 1-2 hrs. Ice cold water (1.0

L) was added with vigorous stl rring, the organic |ayer

46 02 B0l Lt PR Y 2

moidveine-?g_av@xyhmmd .product (68.0 g). The crude product
5 eoPiolihg s Bhbelob8 Byt sii ﬁ%‘@ UG Y Bt B ot

eparopled8. as pale yellow oil (52 g). mp. 167-1700C. IR

) 1 5 1399, 1242 1175,
38l Y bty 6%%%&?%@% 2 iy e 37 66
28, 3H), 4.03(s, 3H) 7.09 (d, IH J=8.1 Hz), 7.12

0. 00 (
7%3 '7]H)yi§r02§'/31§£)n€t6 N 63?11101%111*{53 a§n184(—dcblflbé1=§e7ﬁl)§€e9 T@(Sa
IH).eshly prepared solution of sodi um4-nethyl benzene
thiolate (prepared from 42g of 4-nethyl benzene thi ol
and 14g of sodi um hydroxide) in toluene (700 nL) was
dell- %4-nietopasdyi@diTRioPoth&iR 4.4 e
f'?&’é) ﬂ) Hadprgl?’ldux Then WBLQ’M—%SO \?ﬁ@ﬁ?«ﬁ?ﬂ%{%ﬂyﬁ
PR 9By Rgdazinedicathoxpiate ure was stirred at the sanme
Thig LIl Rad ShtidsiBed I h
bri ngrpt o] 50a G%htc SlWat lseyr th(egsg%te &%eam{/gétaggdseg@édngl ?%yglr gf
Wée%separat ed. The agueous Iayer was acidified (pH
"Mmh (300hesRl Dt Lat HE:
A TR AR DRl LB
2dboduct (44.0 g). 1H nnr (300 MHz, d6-DMBO) d 2.50 (s,

73%m, A18.d2 (Don) Fe od 1) % & (@2hw, - 43 H5 8,98, 1),

Step IV - N9-(3,5-dichlor0-4-pyridyl)-6-diﬂuoromethoxy-3-butyl-4-oxo-3,4-
dihydrobenzo[4,5]furo[2,3-d]pyridazine-9-carboxylate
This compound was synthesized by the same procedure as described in step IV of

example 28.
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7.69 (d, IH J =9.0 Hz), 9.99 (s, IH, 10.98 (bs,
IH). Step 5:
wa2@gobapent yl oxy- 2- met hyl benzo[ b] f ur an- 4- car bpREIEesR/®3798
e To a well stirred suspension of
,;pkyqngxyzﬁynethylbenzo[b]furan 4- carbaldehyde (39. 0gq,
221 noles) in DV was added powdere
IBo&I@g)gr éﬂﬁ%&?%dé&”’e 1556@ 169@, 12@255@%&?@5)0%@60 637, 615
cl opentyl brom de (43.Qg, 0.287 noles) and stirred
at '70- 750C for 4-5 hrs. The reaction m xture was then
'towhe30p MHa PVl At0A0t. 3D, had ém, 2H), 4.75) (PnaH), 4cbded
it. The organic material separated was extracted
wi'th ethyl acetate (3x1 00m ). The conbi ned organic
'I 63/ 6y sHwWeF&2viaded. Mi(th1kvaf 8.1 H2x 808 (A )H.ahd 8d+ He)l 8.83
Gég%lq@nggrg s sodium sul fate. Renoval of sol vent
r\ Zave product (55.0 g) as |ight brown
viscous oil. IR (KBr): 3432, 1710, 1639, 1501, 1429,
1278, 1122, 1093, 943, 7270 ¢m.l . 1H nnr (300 MHz,
d6-DVSO) d 1.6-2.02 (n1£é¥FﬁL%i50 (s, 3H, 513 (m
| H) N9X3,8dlididorold-pyridyh)-& diflubiegmetioxly-3-cyclopehty)-4-oko-3- ( d,
IH J 9.0 , 9.9 , St.ep .6:
7 eyel opctibiraRgimal g e R L serbox oy i ¢
acid To a well stirred sol ion of
7-cycl opent yl oxy- 2- met hydna b] f uran- 4-
car boxal dehyde (55.0 g :O @257 nol es), sul phanic acid
(76.0 g, 0.787 noles) a ﬁt%ne ( 600 nL) was added a
sol ution of sodi um chl 0.562 noles) in
water (150 nl) at 0-500%Rd @t i red for 5-6 hrs. Ice
cold water (1.0 L) was added to reaction m xture;
solid separated was filtered and purified by acid-base
$StepHhi agbyd 6-dify@roni&thaxy-dtyqepeatybderioi4-dihjRdfokiBnlo]4,5]furo
é%gﬂ 1&42“ %51%, %%%3, 1267, 1131, 1009, 958, 770 cm
a6y R 46-DVBO) d 1.6-2.1 (m 8H), 2.47
THs chpound. 0ag( synthedifed lﬁ‘z/ 8@ fache préteddre=asAdeferitizd ,in 6tep3 of

e%(ainple% excepZeth)(ch'romldé was rep?aced by c)yblopentyq b‘omlde I'H). Step
‘Mehxhy (300-MKg, DPISOLIL):08 VI-B- (exHy | 68 1o D) Wisarb; ¢H), RS

g ob e PR D BB: R 63 S By 572R M S £ 81
Bl 81§ 4010, o+ 8. HHD. m{sewH)). and pot assi um car bonat e
(42.0 g, 0.184) in acetone (400 nL) added di net hyl

sul fate (24.0 g, 0.307 noles) and refluxed for 4-5
S¥ep 11 assidﬂnﬁréﬁaﬁofy-é-c%@@e@lmmdxb@ -@fhlyd RbenZopaSTrIRR,3-

m Xture was cooled to ice cold water (500 nL) was
dpyridardnesdroagbaxghspdted was filtered, washed with

a8 @6m c?u?ﬁaqgas Qh@sﬂﬁd &d shie Q)?dce&fré aWdbdcfib&Pin Slep 11 of
(43. 343 1715, 1632, 1409, 1445, 1267,

example 15001 938 770 cm” 1.1H nnt (300 Mz, d6-DMVBO) d
H Bnlcbo Mz, Bls04:43 (.és (o3t on) 3t 43(bhS 4HS H)45 ®ml4H{, 15

(bm, 1H), 7.65 (m, 2H), 8.18 (d, 1H, J = 8.7 Hz), 9.59 (s, 1H).

Step I11- 4-nitrophenyl-6-difluoromethoxy-3-cyclopentyl-4-oxo-3,4-
dihydrobenzo[4,5]furo[2,3-d] pyridazine-9-carboxylate
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IH), 7.32 (d, IH 9.0 Hz), 8.03 (d, IH J = 8.4 Hz),
8.24 (s, IH. Step 8:

wo/R0hP64335 cycl opent yl oxy- | - br omonet hyl benzof bJPar/m2000m@3798
rboxylate To a well stirred refluxing solution of AlBN
tmd Qorﬂ'gn)una Riehs Ny RhEARE Wy Cth& isath nEro(:é’&r@astes@nbEﬁ lm{eﬁsﬁl of
in carbon tetrachloride (500 ) was added a Met hyl -
epeplEdnt vyl oxy”- met hyl benzof bj fii ran”- car boxyl at e
finO(390 M}{zl%MS"@Jng)a @@@'(Hﬁfﬂmxﬁm fo, 485,3.0WRS 2H), 5.49

Reactlon m xture was cool to’'room t enperature and
(5 0.7 (ror 41 O P et e A8 (6 1Bt & b iz D01 G,
centrated under vacuo to give product (3.1 g) as

rown oil. The product obtained (50.0 g)was taken
ahead for next step without further purification. Step

Sep 1Y A ichloresdprridyle ¢ diftuoromethasy:3-cyclopentyl-f oxo-
,&ﬂdly”ﬂml&nmn,ﬁ]fato[Z,deip)srulautnlef%camboxylate

’E{?%g%/rggoun as s? 8@%4(:8 )99 tgig%gypgg‘%@gn%%g%%hf‘” f%B IV of

eaaainbtn@Sde (250 0 mL) was added powdered sodi um

car bogat%é .0 g, 0.21 mmol es) at 105-1100C and

TP ARYC -3 hours. Reaction mixture was cool ed to

IRO(KB):e G133, 2026, @360 2170, 1672,d1 48Dt 1399AL280, (2D00L)89aRLL, 8§16,

,(;.{ltraq:t ed wth ethyl acetate (3x500 nL). The combi ned
4Ric | ayers were washed with water (2x500 ni) and

ar mﬁd(300 MHADMSD-d6E- &b am. ) f ase(bnRemmvms (®f, 2H), 5.49

ol t cru ro V].SCpuU

m YAB T 43R Qv 5ol t Pt B PL s T ol P87
gkt eI oipBEs (LAY 112¢ed, alHe (95:5) as an el uent afforded
2 1 g of pure product. IR (KBr): 3429, 171 1, 1688,
1593, 1432, 1307, 1280, 1123, 1020, 973, 831, 737
cml. 1H nmr (300 MHz 1.6-2.1 (m 8H)

3.92 (s, 3H), 514(1"% leg(d, IH, J = 9.0 H),
BllﬁBltG@h of Bhodphodiedteriage E&zﬂﬂle@S(PDE-ll) 9.94 (s, IH.

( Z) én ehﬁs #58), BpEAR F94YW&Y%étfﬂ)ﬁlwli’/@a‘%%?ﬂﬂslkfé‘ﬁ%[[g’}]f%
N Woboraon 6 AReRRbint ¥FEDE4T PreSentetle PH IF-RUP then was

sol ution of

Quantitgtively eqavenjad-to fieg E1H3 gdenoying vydplipspljaly byutha getion of snake
%51“@(-}“1 d)glgés%]ﬂ?]cg th9a.9|§\.g§ z)gghzﬁaenbﬁné %e‘ﬂeﬁ&iels(p?o%grt%nal

was a oni c ac g, 0.1302nvl es)
Plp&,ﬁ‘haétmé/ (5.0 m). The reaction m xture was then

refl uﬁl%%sga a3 Pgrf&gtépgyiﬁag%ﬁ%%%ﬁn %@%%&hm ’ﬁ%mp%h &

roomt enpe atu 0 aqueous
ApplermanoBioshdmestyr &8tled 0Bt h3 ) ptl Ssbwertet end Pasa@@awri(Broc.
C [ r i Gyl ' .
7 QEEP ST 050 LRLFARUHON SRS, Wk R
ﬂ'&’ﬁ:mmalm dfeirsmtivegntat d#'dern ‘ae&ﬂ()cul getakerepetivd usixtufd, Sheyyeaction
@ S Ghh M SIS Tris, 5 mM MgCl,, 1 tM 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
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IR (KBr): 3435, 1716, 1630, 1509, 1404, 1335, 1289,
1215, 1145, 1031, 951, 757 cni'1H nmr (300 MHz,

WO 2ifeMBS) : d 1. 6- 2. 1 (m 8H) 3.88 (s, 3H), 51?(:13311{2005/003798
IH), 6.46 ( | H, = Hz), 7.10 (d, IH J = 9.0
ngltwm%enzwe miy (7§ ) 1!51 mf)m'xwwaf dncubatgd for 2@6m(n@tes at
KlbC Jrhe réacHodiehs stgh%ﬂ b?;r]boxlmg the tubes for 2 mins at 100°C in a water
Met hyl - 2-[ ( Z) - 2- azi docar bonyl ) -1 - et henyl | - 7- net hoxyben

?@pbwﬁar &pcling emriesofay| atmeingtes ands @dgyiers johryOopg/reaction” of 5'-
hddleobidhst- SMEd ARBAT ﬁbmwmf’arm&#ay 69&mggﬁ&ewloh%%nle Wt
an-2- yl)-2- propen0| c acid 5nol es)
egdintfpl [20amimeat( 34°6. flibp ¥ Iﬁe?&teét wétra(@wsm))amd fidedH)
[ f 0 |
AJEoe! 7 aBh P TR AETENY (P01t 0079) it Lo
Aregwlllbltatedn(ldfl)slodmem andi effmngl. Reag@iog, migtute Mam Ithes) thomughly

FPLE 0o e DG et 5300 . 72
gepaAdice dentaigdtiont e seple dif sisosuperdatant \ml\ﬂakaﬂﬂxdndd)ied BCA
g@“%r 16\/}%% c%rnka grr)go%l/cgrét&ﬁnmp angl aréilnsl%gé ugp SHPE%E@FS lgqflmplates
vaieg:lmeryéétd:rmmslcﬂor r_hdldaRlv(ltKBﬁ R: ToBK]cﬁmfh? 3118d the @PIIES dchididy was

PO A
3kﬁ)st;rat5(lihéal(maylcbbdltl(ﬁmsﬁl (d, IH, J =15.0 Hz), 7.12 (d,

IH J,= 9.0 Hz 7.7 3H). .Ste 2: .

et nyRE e chiyeded frptsah iy vuRys e Mo Tpe

[Ys ivalugiewSe debingy lfidethd Qorce@dtlon SSubves ®Y noelfided | ke@&ssmn

solution of tri-n-butyl amne (5.0 nmL, 25% by w)
Enyl ether (50.0 nL) was added a sol ution of

Met hyl[- Zxdn{pld NoZ - 0 Z 1 Q@)D O MY TBxak@t R&NYT | -1C,, (nM)

7- met foxybenzo[ b T ur asrs4- cdr boxylsat e ([2{k.90% aDi 542

nol es)| i n d2phenyl ethsr (350.0 wl) and refruxed]|for

3-3 hqurs. 9The excesd.7df dijphenyl’ et her33wa% ar emdved

under jvacud*and the B4&%idud obtaiéned vas t#9% ur at ed

wi th petrofbum-ether 3100 m) ®o give inf. at e-
p”nl p Q0. 3327/@1:;?% LRy 2424748740
TS AN A IR -0 L B/ A Sl Y S
1661, T5164s 1433342 Ar’a'tLdT?&“LL IS b TR A 1
1H nm{ (30Qy VHZ, | d6- O - o3 Z2 T (M Hs 7 (s,
3H), 5.716 (o TH)27.74%%0 (M, TH 2d4= 9.0 HZ)p.027. 507(d,

IH J3 9.01Hz), {7.8717%04d, |H, J=25.4 HF), 8392 (d,| IH,
J= 5. dHz) 1727 (IS A Mt ep P8 2.69
Met hyl}- - chloro- RZWHT%i(NM nzo[ £75] f uda[ 3 24%c] pyni di ne
-9-car hnvyll‘gfa / cnl}ﬁzinn f

Met hyl -1 - hydr oxy- gub;gi;bentyloxybenzo[4,5]furo[3,2-c]
pyri di ne- 9-

Although the invention herein has been described with reference to particular
embodiments, it is to be understood that these embodiments are merely illustrative of
the principles and applications of the present invention. It is therefore to be
understood that numerous modifications may be made to the illustrative embodiments
and that other arrangements may be devised without departing from the spirit and

scope of the present invention as defined in the appended claims.
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carboxylate (16.0 g) and phosphorous oxychloride (320
m.) was refluxed for 15-16 hours. Phosphorous
WO e00go6M3ss | de (300 nmL) was renoved under vacuorPCTAER2005/003798
(20.0 M )was added at 60-700C. Then after water (200
L) whl Ratraid patehle aRICRtiPNs bandi PRIHPAARES Hubli¢atipey citeg i s
We&'ﬁcéﬂﬁ)tneire(l%i‘eln @B kgor AR bl rréi%ﬂm&co 1 e &n?é OBt as 1f each
product as yellow solid. mp.|95-197 C. &gﬁyhm
mgdyglual pasent, pateny appligation, qrzzliehcailmgvas imy!lﬁca ilVldm‘lly
Mz, (s, 3H, 7.62 (t, IH,
g’grc%{ﬁégpbm) r%%e@h@é?)] bﬁqefg"g%j 0 Hz), 7.50 (d, IH J=
5.4 Hz), 7.92 (d, IH J=5.1 Hz), 11.27 (bs, IH. Step
14: '
Met hyl -1 - chl or o- 6-di f1 uor onet hyl oxybenzo[ 4, 5] furo[ 3, 2-
c] pyridi ne-9- carboxylate To a suspensi on of Methyl -
| - chl or o- 6- hydr oxybenzo[ 4, 5] furo[ 3 , 2-c] pyri di ne-9-
carboxyl ate (8.8g) and anhydrous potassi um carbonate
i n di met hyl formam de was purged mafron gas for 2-3hrs
at 70-800C. Reaction mxture was filtered through
Celite bed; filtrate obtained was concentrated under
hi gh vacuumto quarter of its volunme. The residue
obtai ned was diluted with water (100m) to get 8.0g
product as yellow solid. mp. 210-213 0C. IR (KBr):
1718, 1672, 1518, 1431, 1272, 1218, 1113, 101 1, 755
cml1l 1H nnr (300 MHz, d6-DMSO): d 3.86 (s, 3H), 7.62
(t, IH J =72.0 Hz), 7.15 (d, IH J = 9.0 Hz), 7.50
(d, IH J =5.4Hz), 7.92 (d, IH J =5.1 Hz). Step
15: Met hyl
-6-di fl uor onmet hyl oxybenzo[ 4, 5] furo[ 3, 2-c] pyri di ne- 9-
carboxylate A m xture of
Met hyl -1 - chl oro-6-di fl uor onet hyl oxybenzol[ 4, 5] f ur o[ 3, 2-
c] pyridine-9- carboxylate (8.Qg), ammoni um hydr oxi de
(2.0 m.) and 10% Pd/C (4.Qg) in a mxture of nethano
(100 nmL) and dinmethyl formam de (5.0 nL) was
hydrogenated in a Parr apparatus at 40-45 psi of
hydrogen for 5-6 hrs. catal yst was renoved by
filtration and residue obtained was diluted wth
wat er. The solid product obtained was filtered and
dried. Yield = 6.5 g. IR (KBr): 3433, 2075, 1720,
1634, 1288, 1219, 1 1 15, 1017, 772 cm'1 . 1H nnr
(300 MHz, d6-DMSO): d 4.04 (s, 3H), 7.62 (t, IH J=
72.0 Hz), 7.61 (d, IH J=8.4 Hz), 7.97 (d, IH J=5.4
Hz), 8.13 (d, IH J= 8.4 Hz), 8.78 (d, IH J=5.4
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Hz), 9.93 (s, IH). Step 16:
6-Di f |l uor onet hyl oxybenzol[ 4, 5] furo[ 3, 2-c] pyri di ne-9-car
WO banepb43ss aci dA sol ution of Met hyl PCT/IB2005/003798
- 6-di fl uor onet hyl oxybenzo[ 4, 5] furo[ 3, 2-c] pyri di ne- 9-
Mer@laivyl ate (6.5 g, 0.0221 nol es), sodi um hydroxi de
(4.Qg, 0.110 noles) and water (10.0 nL) in nethano
{60. 0A gbmpovad of helfereth @br 1-1.5 hrs. Met hanol was
renmoved under reduced pressure. The residue obtained
was diluted with water (50.0 nmL)Yand acidified wth
acetic acid. The solid separated was filtered, washed
with water (2x1 0Q1L) aqd dried to get 5.5 g of
product as off-whije , 3433, 2075,
0559, 1634, 1289 ®irTS. 1185 I Fags om 1 aH o
(300 MHz, d6-DWVSO): d 788 , J =72.0 Hz), 7.60
(d, IH J = 8.4 Hz), 7.94(d, 5.4 Hz), 8.1 1
(d, IH J =8.4 Hz), 8.76 (d, | 5.4 Hz), 10.02
(s, IH. Step 17: 4-N trophenyl
6-di fl uor onet hyl oxybenzo[ 4, 5kf)ur o[ 3, 2-c] pyri di ne- 9-
carboxylate A m xture of
@h&kint uor onet hyl oxybenzo[ 4, 5] furo[ 3, 2-c] pyri di ne-9-car

boxy!l 5 : | » heP
001311602 . @150 ! 550 1P 8, BASAR, .
fhdeipanddritly| hydiogen, pysnbstitute (@50ngubsﬁtu&©19m(yﬂml@bgtitliltcd or
DMF 3,0 dto 70-750

vaop R, ARG el O ' Puske SRl fr Wipe o
Vasb@itvied cydldalkyt, ssubditmed br w&hmnn(t&f)cﬂldﬂk)ylaﬂlql gslubsiltuted or
i nt er med| at

RS o el ofilSguf S ey Uy, sisnged
32 28hsubsiliftited 1009, suBdtutedn dr  ulisubstitutdd3CGoyIAK, sibstMBD) or

d 7,51 IH J= 8.4 , .76 (d, 2H J= 8.4 ),
vvssbsﬂﬂt;gdd hﬁ?roa@';zs}lbmﬁﬁ%@énsemtlﬂffﬁ h?@%?f‘f’%f}'g%?t%id or
Gﬁ@bﬁiﬁ)ted Betérdcidlic grbup, JsabSitdtediD) ,unBubBiltuted, hetdrhoycSlatiyl, -

NERS -600dE) SO py QD ECNRIE - RNy SRR,
hiidr @B, dand Qd/rfd)&liym%c&ylc A516EoRAIORPS -SFY, 6 afitblectigl dréd or

sol ution of 4-Nitro
ghen FYORT ey |55§é§lg§nt§ [eaorthiprte Fahapther, the two substituents may

G& Wﬁéddiong ‘f&'ﬁp §r3bp Yehitee oﬁtﬁbngfm su&tl&ae% JARIrR&d oﬁ 'ﬂﬁlsaturated
-am no- 3, 5-di chl or opyri di ne ngg 0. 030 npl es)

mhc (56 whwh)m%@t@a@i dinglyd¢ upntch gleropigsosaieatpd frgmoﬁ
N@;g}geral oil) (900nmy, 0.0225 noles) at -50C and
stirred for 30-40 g1nut$ Excess of DMF was renoved
under eacke dersirenpeed K erd Rf may pe sanepuer difierentgad) aiggsdependently

q%rb’ée‘ﬁ?s”ﬂsﬁﬁted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl,

03

[ =
[N
o

substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl,
substituted or unsubstituted cycloalkenylalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic
group, substituted or unsubstituted heterocyclylalkyl, nitro, halo, -OH, cyano, -
C(0)-R®, -C(O)O-R?, -C(O)NR’R®, -S(O)n-R?®, -S(O)n-NR’R®, -C(=NR*-R®, -
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water (500 nL) and acidified to pH 5-6 with acetic
acid. The solid obtained was filtered, washed with

WO pabes43am1d dried to afford cr ude product (5. 6g()T/132005/00379s
Purificationthorough, silica gel colum usjn

SEMER DAROR”, i-6 (TN B orG85REI-NehR Bav &NB R?g QF'odfifet or a

e A

gitg hed7pgformma B-7 membeneptiogdly swbstituterbsanaey or unsatuelled(qychc

hzﬁg 'wh chgrga)( %tlo}lemy lr]clude%pj Hﬁ% het%oa?é’ng Sﬁlecleh' froﬂn IgR or S;

@c@&bcc(ugen@rq)f R*engR® (rgy b¢ kme q_r1dlf_fe;rer(t§nd ltd)independently

E?cg% é@é{'@%ﬂé&oﬁg S?mmgirﬁgﬁ F%s%trted or unsubstituted alkenyl,

Euhsmﬁl&dZOC] mysulbsmituu@i- %k}mw bevbatitugtd sodinsnbslituted wytloalkyl,

St {xtg?eg ogIH Sﬁﬁsg?uot <p40y6 oralka'lafk)yl éulgltl%ulteljioorr gnsu ﬂltute%cé%cloalkenyl
Elﬁa,sﬁt}.:fed r of 3nsbaijiptyd | ycloetknytaioiho xubsiinied &Oﬁlnsmystxtﬂxed Td3yl,
d THE (10, dded
FRE PR gsmsthstial pnetiol Pty Yy B get nosroary!
&ibéﬁt-uteﬂ @?Gnafgdntsﬁeﬂ hét@d)anfymlzky&(hﬁ‘bmﬂﬁtétﬁ ?r untdibstiaged l&mucgdhc
naer reduc Ies e SOl al ne
A o S AR S MR e ot e A
Bée@d Shaldgek, 22R6@Jting Brdup, 2CRHIIC.COR-RNealPNBRDAS(ARIB, -

2 1353 1445, ,1389,, 1270, 1132, 992, 789 cm 1. 1H
ﬁﬁ%%& dEROMEYR 9 7.45 (d, IH J = 9.0 H),

7. 47 AI is s’uBQntutgd SQur(sdbstldebd ayE stbsfhtutdd) or u%s@b@tlt@ﬂ:d arftalkyl,

Hz) , (d, I J= 5.4 Hz), 10275 I
Eipé“tﬁ?eé 2)5 gnglbstltuted 'heterocycllc ring, substituted or unsubstituted

hé{ér%b}cwaﬂcgfl ﬁ@st%ﬂ%h g QH&BB%&@%@&M%&”&{ BubitifutddP¥r

dazi ne- | car boxam do) - | - pyri di ni'unolateStep 1
nnsahstwae%heseraarxlﬂlk&o pyri di ne-N-oxi de : To a sol ution

of 4- A% hNR?, Qhé‘rbh®rs%seéfﬁde9'a9@ve(5 Ogm 0.0306
mol es) in chloroform (100 ni) was added 20% peracetic

aci d sislaptntessr from® tai2; 0. 597 nol es) (20% peracetic
acid H‘@%n%t@%?frgﬁ(ﬂﬁSDer Vogel 's Practical Organic

Chenmi'stry, page no. 458). Reaction m xture was
then Bt¥r VemdaWV areensht @dmn@mdy &,1&70,48 WRS O ovb) withtthe

?rok/igg &a?gtqeaﬂpg& S\Q%eulm ﬁﬂd W&tse V\Ih%lle ReliQ gﬁl (%?'med

I sappear ed. Chf orofdorm as’ well” as’acetic
wewer enoved under reduced pressure. The residue

et neghey ST AP b eSS Ao RORE, O o
| i ghtXy=e0) ${@)m or NR®, where R is as defined above;

each occurrence of m is independently 0, 1 or 2;

Y is~C(O)NR*-, -NR*S0O,-, —~SO,NR*- or -NR*C(0)-;

R* is hydrogen, substituted or unsubstituted alkyl, hydroxyl, -OR® (wherein R®
is defined above), substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylalkyl ,substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heterocyclic ring,substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted heteroaryl ring or substituted or

unsubstituted heteroarylalkyl,
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solid. Yield: 1.7g Step 2:
3, 5-di chl oro-4-(6-difl uoronethoxybenzo[ 4, 5]furo[ 2, 3-tf

wQ pywrioeazi ne- 9- yl car boxam do) -1 - pyri di ni unol aP@T/1B20as/@3798
well stirred suspension of 4-nitrophenyl

o? 5 lgf %ﬁﬂ&{g &tl}x%ry b K)QSOE‘! };texfeglg enantlocr)neé 4 éiiastereomer

azi né =car ate (100 ny,
miwh@ﬂ) phatmamungalt? asce@tabhl salnt,d\l pyld«i: @F nl@arma@%n@hély(a%pﬁgle
sglva%?fg’ 0 les) in DVF (5.0 nL) was added NaH(60% (4 x
6(5 962 mmol es) at 5-100C. The reaction m xture
was then Fhd oevepbund acommding to cloyanlt ehquein dhesubsiimerts  the

hrs.
s o) cReRl A LRE B, Yl oot
sabginited egbloudiyladiyly mubbtizatedvicydiomatkayl, abetiate oySrak@ylzlkyl

I ed wth wat
P v ety SRSfiet nrshr pURlG IR EoFRal g Do iR
tﬁfdr@i'ylﬁlﬁﬂpV@bstmﬁteds Oeveedddycwatkyp uing] | etistomted i dyicba riyel and

gt loRracelE ar Tieptietf GeRypbi e Biglenty Dol

KRSk, dabbokkiBrcyano, 33 ,0x3(066), th@bEsS), 1ﬁfb3t,|tuﬂ°:60ﬁ unlélﬁﬁt;uted
a(lllgé(s) sm%gdfs 1241, L@%&tgéa 3382 85bst1p18_f:1do_or ﬂsw 1tutegm%1§enyl
sﬂagstltﬁtdl od unsuﬁstlﬂutéﬂzilkyr@l 95Qbs(tﬁ'uted bt unbubsti@uitét) aryﬁ sa6btifutbd or

L(rgubquq}ed f@/le@]gyl,( §ub5|t1potedE)pénJ¢q5@b921@Jted8 cycloalL}"_ll) su%stltuted or
Lgls&)sgfu?elal c9519alﬂylﬁlﬁyld blfblst%@{e@ BELRONYRRAZELbaRbA, rs@f)s%xttﬁe(ﬁ&r

pyridi n-9-yl car boxam do) -1 pyri di ni unplate To a wel
wisgbstimgpdsersjpatkemda ks s@smufeﬂoghwypstltuted amino, substltuted or

lgusﬁ%sfléu%r RAGLAOX XRERARd bp Rdsubstitied get@rocycllc ring, substituted

I'pyridi ne-9-car boxylate (330 ng 43 nmol es) ,
betespriypkylatkyh ritigc lsnbstiptady o ambstmmmbbP@@a(yiaAleyLnﬁlbsmutPé3%

f Ex Q
JHg@l sfifbied! ?@8% eJECoéR é{mh@ %@ RF ncR?ﬁu( Ry CONER, -
NREDINRIR ,mT‘KRL)S@RYNabT(R D}?@uRél KMRBBY)CM C(@)QR)YOMR"RV

ur gpk b yur shienapx
]gﬁifgﬁz@ﬁ ]t%ﬁ (:E/sa ]?g;@ and g%?ﬁkﬁ edesvm Ia?\tcet |O§ ’
@RIGO)NRR* ,S-IGREfCé@)@Wat -QB(HRE, @ﬂ(@ﬁ‘ﬁl‘w “RINR GSOIR/| -R'ORY,
a6 y ( F?Bﬁ;b Anicex | QKBKS. )
X 8{@%& %&@@R gec red over gHySﬁéogbﬁ S\eﬂ{ t%€.
ONO,,varranu R, ditaad REéth ath efthc elmye &roup$ issndeperdentlyalsydrogen,

r.i.fied on usin t hanol i

s@ﬁﬁgvtg{" 8rr Hqsgést%me g‘h §ucb tltu or uns C}% aﬁ(%x ! fsy%&%ﬂteél or
wehbsdtutedi edlkk:nyllS@ﬁlg;tlmtqm or Zﬁ@l@tltuted alkynyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted

cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted amino, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted heterocyclylalkyl ring, substituted or unsubstituted
heteroarylalkyl, or substituted or unsubstituted heterocyclic ring.

3. The compound according to claim 1 wherein Ar is an optionally
substituted phenyl, an optionally substituted pyridyl or an optionally substituted

pyridyl-N-oxide, wherein the one or more optional substituents are independently
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IR (KBr):- 3436, 3233, 3034, 2923, 2358, 1660, 1599,

1555, 1495, 1289, 1129, 1082, 982, 855, 810 cnD . 1H
WOoum6/0@0S | Vt Hz, DVECd 6):- d 7.60 (t, I|H J PCHZissis /003795

7.72 (d, |H, J =8.4H), 7.96 (d, IH J = 8.4), 8.06

ﬂ)@roéeﬁ'b hdeergﬁl l?alé)'é%}l C}a‘mg 6m(rg’ calrk!zxy*l] tnﬂﬁor%al’k?l) ’su@tlﬁlged or

@ssb%r%qﬂ dJky, s '@utﬂifqr @m‘rltbﬁtﬁtltﬁ@»%&méhzsewnsw o wssbsznﬁqd
m&zyéasrtg?,g 1! &gﬁgﬁ’%ﬁg}ogg)ugh%ﬁthghn'éﬂf@éa%oﬂyﬁ°@h%meda or
wnsabsiifuied @lkblcater(y.l(uqyf suhstiotedt ¢rosngubstituted amino or mono or di
di n- 9-yl car boxam do) - | - pyri di
%:Bﬁﬁgﬁté()ﬁlr%%g &6&1@1%% mmol es) in THF (5.0 nL) was
addedt 60%T®9d®mmm9d¢q0dbngtm4:l$nr?rgvhea’ilBAV'@ mol es) at
5-100C under nitrogen atmospherenx The reaction mxture

was then stirred 2.0 hour sfat oom tenperature to
get clear solution. The yello ild obtai ned after
sol vent renoval riturag yet hyl ether,

et her was renoved hy decant ation| The yellow soli d

obt ai ned was dr| e der Vacuuni™Yield: 150 ng. mp.:

>250C | R ((KBr 928, 1633, 1 , 15 3,

1446, 13881 b0ty $gisrink w103 of JoisreinEigndgEgre bot

glﬂdgﬁz&Warlyotzrg (300 M—IZ DQ/EOHS 6):- d 7.42 (d IH
—_ t =

8. 4) ’ Zﬂlf aompcp.lnd gccorc%ngﬁo Iqujm 1g (gg V(lgere@f]:l)and y a@qbctt]aN

éHdUdnﬁVEherdit 10.30 (s, IH). Exanple 28
(3, 5- dlchloro 4- pyrldyI2 6-di f | uor onet hoxy- 3- et hyl -
4- oxc7 3, 4. The ﬁ%pqynd according o claim 1-3 or 4 wherein T,V and W are C

hanzald, 5] furo[ 2, 3-d] pyri dazi ne-9- car boxam de Step |
et hyl

6- di f& uor Jﬁé?%&%ﬂnéﬁWPg W0-claig-133 ar 4vhgiginobehgest W B¢ €
Mgl 3Nke. d] pyri dazi ne- 9-car boxyl ate To a sol ution of
et hyl

y
6- di 3 uor dhpeempoupd aceerdingtolainHyd poh ahers[ndT, 3] pad B @2e €
andQt RWgedazi ne- 9- car boxyl ate (fromstep 6 of exanple
4‘3 (261 ng, 0.803 mmol) in n,ndinethyl formam de,
sodi uth hydht demp@ad gegording®3laimmol-3 ondsvharkited and U are C, V

wgggwﬁ Loni trogen. Ethyl brom de (95.4 ng, 0.388
was a ded to the reaction m xture. Progress of

r eactlllon Whe coropriund pexdrding tFlcl@im 89 dri@ whagkjn Reiabydrogen.
m Xt Uhe Wﬁ‘%e? po%ﬂd% %l tgglalrx\%% qr lg)lqlerem ﬁ is meth Pded

dropwise to NEPTEGRET
13.  The compound accordmg to claim 8-9 or 10 wherein R* is —-COO-t-

Butyl (tert-butyloxy carbonyl).

14.  The compound according to claim 8-9 or 10 wherein R?® is -COOE:t (-
COOCH,CH3).

15.  The compound according to claim 1-13 or 14 wherein X is O.

16. The compound according to claim 1-14 or 15 wherein X is S(O)n,
wherein m is 0.

17.  The compound according to claim 1-15 or 16 wherein X is NR®.

18.  The compound according to claim 17, wherein R® is methyl.
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0-100C and acidified with dilute hydrochloric acid.

The precipitate obtained was filtered and dried in
woen64ss was purified by silica gel colum  PCT/IB2005/003798

chr omat ogr aphy using 10% et hyl acetate in chloroform

104 B ISR

1562mellz¢b{34 1386, 1283, 1162, 1140, 1090, 960, 885,

846’ 2§6 ﬁ?l %n%ﬁn@%ca@%‘%QO M_lf_rﬁx 1%%%% I@’)is bengyl1 ?87(2m3

21, 68 Thelgompéund accoBling thix)aim g-198r (28, whpv,'qm 13 li sgbstjtuted

IH. Step II:
%%?%Shtgteg%&yhoxy 3- et hyl - 4- oxo- 3, 4-di hydr obenzol[ 4, 5] f
ur o[ 223- dhpysmptand mo@hngaobtawm,ovlumlrdR B-@Hxt ure of
et hyl

6- di fPuor Jﬁﬁfwn%acecf)mgtﬁcg%zg’ vﬂmeqe lhyd gen%o[ 4,5]f
ur o[ 243- dhepysmphand acoltirgas by |l 22er 23 wbercmtneip 01 )
(120 0. 34mol nd sodi um h 51
mml) in FFS ﬁ?ﬂ%‘?‘m F5OHNE Qg nk'ﬁia@?é’&g?gg?rgp uxgterrp
Prograess ahe t@asduh® iccorisng i Biaimn €d dpRS WhéeinAl ist-G60)RTHY,
react| on mxture once traL dl under vacuum Then
wat er?’( 50 AnfomPRY @A%aﬂéw*gﬂ%c PELEEPSHO M R ur e and
N@J(Sjs-ﬁiicﬁ%r(\/wlp?n?lj -6thRthiobenddf& SR, P lpskiMidit-@i ned

was filtered and dried in oven. 98 ng white col ored
@Hoxamiflés obt ai ned m p. - above 235-237 0C. IR (KBr):

Bi&opheAAI-8-rdiRvky- 1159 2-tetraiitobehds] 8,5]thidR [2,3L 37
g% k3 1180 10%%8 964, y741 %5 %?}101 %ﬁm]tnm E( %

Wmetav‘sé)%rbe?)ylate,d 1.35 (t, 3H), 4.30 (q, 2H), 7. 63
£E3 5- hiéhloﬂo zr-pg:%’dﬁca'f%)nogﬁ S%etﬁ&y-il_bfl?) Adetrahfaidbdizd . 8. 18

Step |11
w ﬁ}qhgqng[@yﬁeﬁy)[yndme 2-carboxylate

g'j f ﬂrogcf!E-‘py@chy ésm%m&@-'l 4- M&réhﬂrdyew ﬂhﬁfemb 4.3

azi ne- 9-car boxyl at'e A m xture of
demfhwmmmwd@cﬁﬁm 4- 0x0- 3, 4- di hydr obenzo[ 4, 5] f

%@8{92(3% dlg&jlg%réi P?Hyl&ﬁba?ncﬁ@lrfp%%bkf Qcﬁ' ﬁte(rglglﬁm step |1)

am ne nmol ),
penro[#SifupibPro]py(idiBedg;cado804tarol ) and EDCI (79rrg,

BT M SSRGSty
wroahydor bid-phyido[4,8:b]iAdole-Beaboxglylateeact i on mi xt ure was
GG S P A LR SR T
idehhdedqeH-myﬁdn[ﬂBtbamdaole}mcmbnsyjamas fil ter ed and dri ed
tlept b%V?B 3 §7J’H110k%8-f4f-py% gllggr amo (H JS eyyl%xyg -CyC 'oE‘r%le methyl-
1,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole-2-carboxylate;
N9-(3,5-dichloro-4-pyridylcarbamoyl)-6-methoxy-5-methyl-1,3,4,5-tetrahydro-1H-
pyrido[4,3-b]indole hydrochloride;
N9-(3,5-dichloro-4-pyridylcarbamoyl)-6-methoxy-5-benzyl-1,3,4,5-tetrahydro-1H-
pyrido[4,3-blindole hydrochloride;
N9-(3,5-dichloro-4-pyridylcarbamoyl)-6-methoxy-2,5-methyl-1,3,4,5-tetrahydro-1H-
pyrido[4,3-b]indole;
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mp. 140-1420C. IR (KBr):- 3 115, 3081, 2962, 1741,
1668, 1589, 1518, 1499, 1346, 1333, 1266, 1205, 1108,

WA 0®a/06060, 858, 804, 745 cm1 . 1H nnr (300 MMZI/IB2005/003798
DVMBO-d6):- d 1.32 (t, 3H), 4.30 (g, 2H), 7.78 (m 4H),

]89-@%5-%igl’]1o%y:-:%s-Py]rg{gfécgqu%w!(_gp)-’&getﬁ&y(ﬂmetlhlj_l’é-ﬂen:zyﬁl ,é’,4,|_5IZ )

t&dPahlySroB-Hpyridopt, D-HUnquye; i dyl ) - 6- di f | uor omet hoxy- 3- et hyl -

4- 0x0- 3, 4- dj.hydr.o
STy S mey) frmathory-msthyk | 34,5 terapydro-1H-
[Srigdp@sshjindolef2-chrbixylaepheny|

-dLf h - 3-et hyl - 4- =3, 4- _di ,
Vi spsnBr g pgm i nehab et Relort ) 9 LRREVAR ) °
o et Il o man e (3. ) RS cool ed-
V8.5 Sishlntrer tindr S brraa bifent 2 Lot RPN 35 g,
Hridferdatbonanide doedctioidet se at the sane tenp under

ni trogen. Progress of reaction wa ,tored TLC.
Bt 5 Bipy Bt TS oRs S B RSy dbpefis o Thaer
l}%@ﬁl@_g(@a%x%ademo@MM; dropwi se to the reaction

m xture at 0-100C and acidified with dilute HO. the

M bidishtosanyridintday e g-dimsthy - §-methewy-heno-d s edrtetrahxsipes &

skl dovas,gurified by col um chromat ography using
%B&llgégétcgrr?e mlgc’hl oroform 178 ng pure product was

bhimhlvewr4-46 diffuproptethosybeora[4 5] fwol2, 3-dIpadazime 7 C0C. | R

Kl T o~ 1678, 1600, 1494, 1407, 1262,
‘éiag@‘?xaﬂ?&%?i}'péég‘“ﬁ‘%%%“? 1H nmr (300 Mz, DVBOd 6): - d
3,5-8ichlorq-4-36-YlifludropBthogybepkd[4, S Tu® B, 3-tlpytidin-93y leartpxa@idep-) ;
IRQ%JHJ:&4WL817M,m,J=&4WL
Rrigpivnislatg y 719 50 (s, 1 H). Exanple 29
NS-d{cBloBo-di(& Hifbomettpyyberzd[¥,5 FurolB, 2 blppridipiersarioxgmitiop v
orﬁmet h(ax%- 4- 0x0- 3, 4- ,
RPHBUAR AU 5] £ ur of 2, 3- d] pyri dazi ne- 9- car boxani deSt
K- (3,5-dicklobylt-pyridyl)-6-difluoromethoxy-3-ethyl-4-oxo-3,4-dihydro

3-(4- or.o nyl ) - 6-di f] uor opet hoxy- 4- oxo- 3, 4-di hydro
Wéé‘iégwﬂrogﬁfgﬁ’é’ﬁﬁzzg‘eoﬂd Wel‘ixa%ﬁ e-9-carboxylate To a
N@Jéfil,ﬂdﬁﬁ1065-4@%1“&}}1)-3-(4-chloropheny1)-|$-dciﬂuot:ometh(fxy-4-]0)]50-3,4-

- dj f | uoronet hoxy- 4- gxo- 3, 4-di robenzo[ 4, 5] furo[ 2, 3-
@PW??@‘&%,ﬁ@fgf%émw%zaiﬂé'iﬁoa‘ﬁ%dﬁep 6 of exanple 4)
9685 1aTh1 oPo-4-p5Hdl) - 6-QifRibRuaited ox -2yl -4-dxo SM-Gihgdrobenzo
ghenyl hydrazji ne hydrochl oride (72 ng, 0.4 nol) and

odivifi?-S mEatiee-?-4abRy1a® 4 ol ) was added at room

N6 5-dLARE-AGEdyIP6 A IR IMRS-3Sdyt Iop&iftly1 At oxod3dn t enp
foJr@4 lhrsr Elt’i}‘Fia]\n)g)Ij was distil edyou?&ﬁ%der vacuum The

Q‘:ibYﬁffel?WF(&_@,élf“fr‘?é%%dmé@dmt9e%?r‘?%y'@@fI ux temperature in
AGEHafm AL R ally S LEPt&51S sallthercof.

28. A compound selected from
N9-(3,5-dichloro-4-pyridyl)-6-methoxybenzo[4,5]furo[2,3-d]pyridazine-9-
carboxamide, N9-(3,5-dichloro-4-pyridyl)-6-difluoromethoxybenzo[4,5]furo[2,3-d]

pyridazine-9-carboxamide, or a pharmaceutically acceptable salt thereof.
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reaction was nonitored by TLC. At the end, water was

added, the solid obtained was filtered and suck dri ed.
W(Tlmmedsissj was dried in oven. Wiite col ored soP@TIB2005/003798

(160nmg) was obtained mp. 182-1840C. IR (KBr): 3064,

igsimﬁﬁpgéﬁrﬁﬂaﬁgﬁs@aﬁg nerdy e cppibppna 0 P00 O

dichlordH)-pyridy JB-thetho6bnzopt, ABirg[d,3-d]pyridazine-8-cdrbbigamid®. 23

%ﬁ %D Step I1I:

- k"&’- hl or ophenyl ) - 6-di f| uor onet hoxy- 4- oxo- 3, 4-di hydro
e, 8 {dithblo-i-pyid2)-8-diflupyonietdaz reazd)4,6 HniofX 3d] pyralazide-9-A
m xture of .ethyl

%art(od‘a‘i‘ﬂﬁjfaé?%b’ﬂenyl) 6- di f | uor onet hoxy- 4- oxo- 3, 4- di hydr o
benzago[ 4, B doutpolind Riedie Yo 3)B dRhloay- b@yryd)dl)t & (from

'f’tztig&b)ewéhﬁﬁﬁ"%? P e NOTS o Fyia-

6-8ffludronic@itRybeREdT 8,5 B%[ 11 -c Jpeadihé-9-Rarbasganitad) iof ®r ed by
TLC. At the end, reacti on m xture was concentr at ed

mh@amwemuwcemh@ﬁsmgﬁowo M) was added to reaction
m xt ye ante anfholihE@fVidil 90, WhereliCthe IJSlﬁpd@lh@CllspND-@iﬁ-

obtained was filtered and dried in_oven. 140 ng yello
diehlerocipysisiy)) - %ﬂsoremﬁtapﬁ@anzom,ﬁfum@B’ofx‘leyrw@o%cafmam'de
1 3095, 2641, 1686, 1591, 1492, 1283, 1149,
1094,969,825 cm' 1 . 1H nnr (300 MHz, DMBOd 6):- d
7.72 3(zm @+Hharrgacputiqabicompdsitige-cgnpfising)a compound(agcordipg to

{.e
al lf %rr%p g%{/ g%%hfimag?lgﬁ%”yho c?t%bl%exg lpée 4-di hydro
benz 0134 54 metbpP otyred)ipg/an infammatory dz%ratﬁ;oshwrdfr@rﬁ\ondltlon

g] %%&%Fl Toorf or assocnIaSed éVltgla]p undesirable ﬁﬂammatory immune response or

pheny l'uor onet hoxy- 4- oxo- 3, 4-di hydro
indwced bt osgsséqnatcx{ RitlBardxoyssivd agaretion 9f ENF MIHW -hohis

éofngp?%ne Si m'sttL) ?ét%%%uﬂg%t 1rp ne%ﬁ t}m%yf% gﬁidfﬁ%ﬂcgﬁysef%%e ( 38

aﬁohnlEE‘Q copspoomd Q:c&r]imgrmbl)nm n30et Bahydrof uran (3 ni )

was stlrred 16- 17 hr. .oqr
reacti®on \f%‘%‘eﬁ&?ﬁi Pftéﬁabﬂgn%ymg"f_ ARy Ctoﬂglﬁg'ﬁ & m?réua'fgt% fsgrﬁler
EOnxirising a\dﬁi&nﬂ@n@&@ﬁ Bt &ﬂmm&d(eﬂlematwthmapéﬂmeﬂlymeemve( 50

m) was added to reaction, mééur and acidified with
eyt af aggmpoypdacsprdingse £laimy 1+ hed was filtered and

dri edssin q¥@Nmethd@NELchiafly 0! iMd 380vitdrenmsthe binfhm@ekory
IR (KBr): 3 115, 2963, 1740, 1687, 1592, 1527, 1490,

qeagition19r7 gmmyne) gisordgpds agima. dronchigh @stiria chropie ghgtructive
%lgglgm{&%meggsgierg& r‘hmﬂls egsg’n(fphllcléfhnui’oma 71'%pllﬁ|¥t)s; rieufdtoid

arthritis, cystic fibrosis, cIZromc bronchitis, multiple sclerosis, Crohn's disease,

psoraisis, uticaria, adult vernal cojunctivitis, respiratory distress syndrome, rhematoid
spondylitis, osteoarthritis, gouty arthritis, utelitis, allergic conjunctivitis, inflammatory
bowel conditions, ulcerative coalitis, eczema, atopic dermatitis and chronic
inflammation.

36.  The method according to claim 34, wherein the inflammatory
condition or immune disorder is an inflammatory condition or immune disorder of

the lungs, joints, eyes, bowels, skin and heart.
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7.89 (d, IH J Hz), 8.44 (d, IH J = 6.9 Hz),

8.54 (d, IH J .7 Hz), 10.14 (s, IH), 10.31 (s,
wo bos/o&tsep |1V : PCT/IB2005/003798

N9- (3, 5-di chl oro-4-pyridyl)-3-(4-chl orophenyl)-6-diflu

or ozt hoXthe 4nethod according to claim 36, wherein the inflammatory

0x0- 3, 4- di hydr obenzql 4, SJV ur 0[2 3- d; syri dazi ne-9-carbo
copgitionds a8ty RN ORSHUGHVR ppimy e.

3- (4gchl o method Yor)ablting] ﬁﬂﬂmﬁﬂmhﬂ Q%yffébtddXﬁga'il, at-tissue

di hydro benzo[ 4, 5] furo[ 2, 3-d] pyri dazi ne-9- carboxgl atxte
cquinrisingsteliyering | the P3gan A tispie a4RETARAYgally gffective amourit o

r r4idine (44 ng, 0.27 nmol) in

Cogll] ﬂgﬁcﬁ rﬁgﬂoq;zgng 10300(* jlWas cooled to -30-40 OC under

ni t r39g enA rm@ﬁd §6F§?‘1§1ﬁ€ ﬁy'&réilsa@f thesrpral ey omnm B ™ as

@% a(a}m %e&"’}ﬁfﬁeéd%eoflﬁrlﬂﬁﬁ%éﬁh&ﬁ QGffBctive

ro ctlon was nonitored t the end,

amemnbfmnompomdm«e:ov@& oeiiad - 3Q)0r011100C Vater (100 m)

was Lﬁ;:ide o\ﬁ' zﬁ@ora&lg R@ﬁaﬁ?@;tv&lﬁf&mtd%é%e ¥ B

and aci d| dte HCl . the precipitate
nabdnmsmﬁdnmdﬁpfesmbmrwdleam,cﬁemen@ai Alphegyerp disqdse ognliacd was
fi{la:luri fi eg X A ch({Se tography usi ng 20% acetone in

HYS roﬁwerﬁbé;o‘f?ﬁ uﬂﬂré Pi'oduct was obtai ned as of f
whi t4d. solA dhethed pf treatinp dnsuli® REB@EN! difbe(ekBENPTiGRN4, 3

1. 303 72,.169
mwr% 2 Sty e ed mefwghegy ety o g
d 8dcordifg ®.chm(1730 &1, 7.83 (d, IH, J = 8.1 Hz),
“8.22 (d, IH J = 8.4 Hz), 8.83 (s, 2H), 8.96 (s, IH),
11.25 (s, IH. Exanple 30
NO- (&.5- dA piucess dordthpyrepatwlion &-adietdronyciinemiyoxyd G dhaimyl -

4- 0x0- 3, 4-di hydr ohenzo . .
WSRO eBLeninD fr LR heEPar b ol Pt P 11 By
rifig ¢ ésbhﬁrd@ﬁm: B&i@é ﬁrdbxatisyb(émxo—camf}n@lh@ydr obenzo[ 4, 5] f

uro z"é‘g %gg - 9- car box% gte Thi's conpound was

syntﬁ}asn §/“°f°n WHHEOBPESERUPE as described in step
| of exar(pl e 28mexingptcoripbiyd dﬂfm‘rmmhe(l(mghampllzé,aéd(mdn

n- but bro 9 1H nnr (300 MHz, DVsQd 6):- d 0.92
a'@tthe%a asg deling (’PﬁvesH) 1.77 (p, 2H). 4.27 (t, 2H).
4.48 (q, 2H), 7.64 (t, IH J =@ 3 Hz), 7.68 (d, IH J

=8.4 Hz), 8.18 (d, IH, J = |\7 HzZ), 9.10 (s, IH. Step

- P

6- di f | uor onet hoxy- 3- but yIH4- gxp- 3, 4- di hydr obenzo[ 4, 5] f

uro[ 2, 3-d] pyridazi ne-9-carboxylic acid. This conmpound

was synt hesi zed by the sane pfopcedure as described in

step Il of
to the intermediate of formula (11)

(R2
O
EtO,C
2 OR'
(1)

(ii) cyclising the intermediate of formula (11) under acidic

conditions to obtain an intermediate of formula (12)
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exanple 28. 1H nnr (300 MHz, DVsQd 6):- d 0.92 (t,
3H), 1.33 (m 2H), 1.77 (p, 2H), 4.27 (t, 2H), 7.62

WO @toe/0b4d55 ) = 72.3 Hz), 7.68 (d, IH J = 8.4 HeqdT/IR00:8003798
(d, IH J =8.7 Hz), 9.16 (s, 1H). Step IlI-
4-ni t rophenyl 6-di f | uor onet hoxy- 3RHut yl - 4- oxo- 3, 4-di hyd
robenzo[ 4,5] - furo[ 2, SHQHWi ne- 9- car boxyl ate This
conmpound was synt hesi zed [helsame procedure as
described in step |l togt-€ e 28. 1H nmr (300 Mz,
DMBQd 6):- d 0.90 (t, 3H), 1.3R(m 2H), 1.75 (p, 2H),
4.26 (t, 2H), 7.77 (m 4H)@28-42 (d, 2H J = 9.0 Hz),
8.47 (d, IH J =18.4 Hz%, _(8.98 (s, H—’DS. Step IV - .
NO- ( 3, 5- di(@nI ofermalagipe i thg | intewnediatg 9br %‘tlﬁo(g%)-sqtyeﬁ“;/ltbe
Q¥ RaidedT formula a3
di hydrobenzo[ 4, 5] furo[ 2, 3-d
Thi s conmpound was synt hesi z
described in step |1V5G &R%%8. mp. - 210-212 OC.
IR (KBr):- 3434, Zgégib 694,~1660, 1494, 1282, 1209,
1124, 1094, 1060, C 615 /R iéw),lH nnr (300 MHz,

2

Egri dazi ne- 9- car boxyl ate
by the sane procedure as

DMSO-d 6):- d 0.90 (t, 3H), 1.33 (m 2H), 1.75 (p,,
2H), 4.25 ({w, 2Myizing, 88 intermedigte pf tho foymule (137 tg7yigld the

bbbyt o = 9.4 ). 0 83 (2.3

NO- ( 3, 5-di chl or 0- 4- pyri dyl ) - 6- d¢®PHor onet hoxy- 3- cycl op
entyl - 4- oxo- 3, 4- HaC R,

di hydr obenzo[ 4, 5] furo[ 2, 3- azi ne-9-carboxyl ate
Step |- ethyl EtO,C™ X" T

6- di f| uor onet hoxy- 3- cycl opent yl ﬁ 0x0- 3, 4-di hydr obenzo
[4,5]furo [2,3-d] pyridazi ne-9¢uapr boxyl ate This
conpound was synt hesi zed by the sane procedure as
descri bed (vn stestprifyingf thexanmpinedia® ef cfephulet Oy¢) tor giveden
was r&% agted b% 8§3c| opentyl brom de. 1H nnr (300 MHz,
PREBsYaY- o fmiteA6) + | 3H), 1.68 (bm 2H), 1.86 (bm
4H), 2.05 (bm 2H), 4.47 (q, 2H}Q206:49 (bm IH), 7.63
(t, IH J =72.3 Hz), 7.88. (d, /,(RJ)“: 8.1

(15)

(vi)  brominating the intermediate of formula (15) to yield an

intermediate of formula (16)

CO,CH3;
BrH,C
’ | I \/(Rz)n
&
EtO,C”° "X
OR;
(16)

(vii) converting the intermediate of formula (16) by oxidation to

provide the intermediate of formula (17)
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Hz), 8.18 (d, IH J =8.4 Hz), 9.12 (s, IH). Step Il -
6-di f | uor onet hoxy- 3-cycl opent yl - 4- oxo- 3, 4- di hydr obenzo

WO 2006pé436[ 2, 3- d] pyri dazi ne-9- carboxyl i c aciBCT/IH2065/003798

conmpound was synt hesi zed by the sane procedure as
described in step Il of exan@d) @Hg8. 1H nnr (300 MHz,
DVSQd 6): - d1.68(b5l| 2H) , 12(bm 4H) , 215(bm
2H), 5.15 (bm |IH) % R0%8.18 (d, IH, J = 8.7
Hz), 9.59 (s, IH).

4-ni trophenyl - 6- di f uérorret hm‘y 3-cycl opent yl - 4- oxo- 3,
4-

di hydr obenzo[ 4, 5] furo[ 2, 3- d] pyrl dazi ne- 9- car boxyl at eTh
I S conpoudiinwasonsattihd ehsiiztedhddiate dfefosimuie(17) acthe imntemadiate
descri in step Il of exanple 28. 1H nnr (300 MHz,
%r@%@i"f’eﬁgl d 1.66 (bm 2H), 1.84 (bm 4H), 2.04 (bm
2H), 5.49 (bm IH), 7. 75 (m 4EpPLCHs 41 (d, 2H, J = 9.3

Hz). 8.48 (d, IH J = Hz) | 9/8?]2)(5 IH. Step IV -
N9- (3, 5- di chl or o- 4- pyrlﬂyl
6- di f | uor omet hoxy- 3- cygN - 0XO0-

3, 4-di hydr obenzo[ 4, 5] furd# 2, 3- éPPpyrl dazi ne- 9- car boxyl a
te This conmpound was synt hesj ged by the sane procedure
as described in step IV of e Ie 28. mp. - above

250Q0C. Br 3, 1

1399, 1288%( 2%58’“3%%% thggégmé%%@ of 1ofthly 14 0 40" an
meﬁﬁedmtlzpf DivBdad8)): - d 1.65 (bm 2H), 1.84 (bm 4H),
2.05 (bm 2H), 5.49 (bm IH, bea. (t, IH J =72.9
Hz), 7.77 (d, IH J 8.7 Hz), 8.f6R%d, IH, J =8.7 Hz),
8.82 (s, 2H), 8.85 (s, N %, IH. Invitro
Studi es I nhibition of j

In this assay, PDE4 enz comwerts [3H CcAMP to the
corresponding [3H 5'- in proportion to the anount
of PDE4 present. The [3H] #%-AWP then was

quantitatively verted,to fre adenosi an
phosphat e ’é ﬂégg’gf‘?t% B R ge\/eeﬁ%mrmug (15]'%o Jikid the
iﬁienﬂémdteetﬂodmﬂe(zob-lence, the anount of [3H adenosine

—

sterase Enzynes (PDE4)

| iberated is proportional to 'A_li activity. The assay
was performed with nodificati ? t he net hod of
Thonpson and N7 /(R n
N\ l | =
X 1
OR
(20) ;or

(xi)  hydrolyzing the intermediate of formula (20) under basic

conditions to yield the intermediate of formula (21)

COOH
N* | | (R,
Na P
X 1
OR

(21)
(b) () converting the product of step (a) to the heterocyclic

compound, or
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Appl eman (Bi ochem stry; 1971; 10; 3 11-316) and
Schwartz and Passoneau (Proc. Natl. Acad. Sci. U S A

wd 2004/064835 3844-3848), both references i ncor poret/EBL005/003798
herein by reference in their entirety, at 340C. In a

cont ai nedtD. sl nqpfitbiledpglRnRRgia R Agidiafe, o

raixeld 3idhyd AN of Gn lcting ¢ster,( odoeahiagihe Bodusk wiibl ant anoping obfhe

he .c ngds .t,0..be jnvesti re prepared in DVBO
ffoﬂn‘g%%ﬁﬁ#rg’t}?e&ggeg‘ﬁ% Ocﬁ(ﬁgtcg@hg&g}l\%g content in the

t est (®anpbgsondildconotrtiey the detefdbcPGickoimpowndl intow shld oaMaixdle

ffecting the PDE4 activity. Drug sanples were then
BY&¥d in the reaction mixture (25 m/tube). The assay
was initiated byaddition of enzynme mx (75 nml) and the
m xt ure s incuhated for 20 m nutes at 34 0C. . The .

r eac?"r”on RIOgESH g"dége BP9 (ﬁ]ga lmeéo%yﬁh%gorp%qpng OE'chg" I
\aﬁeréiQQ%di\gre@re\gaﬁ &, lbﬁfcdhw gé}frés;éﬁt caht Hd&'tg:d?iﬁeé Ee-1fietheTring
m nut e nd addition o .reaction of 5'-
fﬁU&?eébiqug%s%"ghXwéﬂgméﬂna%‘ﬁ?& CORPHYPS X (Si gna)

i NncuRAt i OPnNGSMERIOF RdoRdingadpsotf or 20 min. at 340C.
The unreacted substrate was separated from (3H)
Adenosi neliby atfivetiBg2 stmpsyne ! Remyle $42) (Bj or ad Lab),
(400 ul') which was prequidj$rat ed),(1:1:1) in water and
et hanol . Reaction m xture was;then t horoughly m xed,

pl aced on ice for 15 m nutgs, rtexed and centrifuged
at 14,000 r.p.m for 2 mns. Ler centrifugation, a
sanpl e of the supernatant was taken and added in 24
wel | optiplates containing Sciegillant ( 1 m) and

m xed wel|. The sanples in the plates were then
tﬂé‘%ee'f‘ﬁf‘ﬂfé’éat?ﬁfrfof‘%g&é’&tivi ty in a Top Counter and the
PDE4 activity was estimat e(%g PDEARpRzYyMe was present
in quantities that yield < 5al  hydrol ysi s of
substrate (linear assay i ). Results were
expressed as percent inﬁ%@’%{){ﬁ%noﬁh%m in nM
concentrations. The |1 C50 val ues were determ ned from
.the concentration curves by23onlinear regression

anal ysi,s., Al though the invention herein has been
wisseip Roddf» iapf npesrths eaneas definsdebeeul ar enbodi ment's, it
I's to be yinder sdQading hatorlye gdus BRRE itk ia®lof fiHRLRI23)
illustrative of the principles and applications of the
orsyaetgrpypteyicldhe intgrmediate|of famBlad2)o be under st ood
that numerous nodifications may heg,pade to the
illustrative enbodi nents andNGpa% ot her arrangenents
may be devi sed without r@g&a’l\t{:@romthe spirit and
scope of the present i tion 1defined in the
appended cl ai nms. All patents, patent applications, and
non- patent publications cited 4Pt his specification

are herein, jncorporated by reference .t he, sane
extent as ?‘i"} e%ﬁz'i“% Hle\}i‘taﬁn%ﬂd'abea‘ffjrﬁ??“l?a&siﬂ‘tthe presence of an
ARt tcad1l R, inteFmdaibdd éfFadniud(28Rs specifically and
i ndi vi dual |y

(R2)n
(RN N,
X OR'
o]
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indicated to be incorporated herein by reference. W
Claim 1. A conpound of the fornula (1) (D wherein:

weamhoessur rence of Rl, R2 and R3 nay be sane BCT/IB2005/003798
di fferent and are independently hydrogen, substituted

or unsubst.itut al kyl .. substit.ute S tit d
al kenyl , ‘lﬁ)ost‘f %{"3%3’}/%?‘]%hn?%rg‘g{hf“teu?feg&gﬁldﬂdyﬁ%§,tlo %Eﬁ the
istepsddidtaibffdrmaula @Tsubst i t ut ed cycl oal kyl, substituted
or unsubstituted cycl ogl kyl al kyl, substituted or
unsubstituted cycl oal fely| Nsubs jﬂj ed or
unsubstituted cycl oal kenykal yl |l S/ bstituted or
unsubstituted aryl, substi ;unsubsti tuted

aryl al kyl, substituted or &hsubstituted heteroaryl,
substituted or unsubstituted layeroarylal kyl,
substituted or unsubstituted heterocytlic group,
substitut &g ordeshistilsing tthit mctrinediae of yarhyplaa(2R) o, provide the
NRS5R6,. -C(=L)-R -C(O-R5 , -C(OOR5 -C(ONRSRG ,
'9‘§(‘E$dﬁ%t"f4gf,(f°5ré{l?)§2§i- NRSR6, nitro, -OH cyano, 0xo,
fornyl, acetyl, halog -%5, - SRRh0r a protecting
group, or when two R2 o}"\qfwol |s‘d stituents are ortho
to each other, the two sub may be joined to a
forma 3-7 menber optionally subgiR'tuted saturated or
unsaturated cyclic ring, whi cgzépay optional ly include
up to two heteroatons sel ecte romO NR5 or S; each
occurrenceipf FRomaatindeheMieredisanE formuda {2818 frovadd the
are independently hydrogen, substituted or

inteangsiate ?ﬁ@@ﬂ“lé(%}l , substituted or unsubstituted

al kenyl , substituted or unsubstisuted al kynyl,

substituted or unsubstut ed_cycloflizkyl, substituted
or unsubstituted cycl oal kyl aJ |, “$ubstituted or
unsubstituted cycl oal kenyl">sSutsstft,ut ed or

unsubstituted cycl oal kenyl al kyl , @ubstituted or
unsubstituted aryl, substitutedspor unsubstituted

aryl al kyl, substituted or unsubstitutéd heteroaryl,
subst i t ut édi)or displagsthe brondne ¢fsheinteamgdiate ki formula (29) with

bstituted. | t 3 ,
U0 BT BByl 9o

or uns eterocycl ylal kyl, nitro,
hal o, -OH cyano, - G -Ra, - SR, -C(O NRaRb,
-S(OmRa, -S(0) m NRaRby - -Rb, - C(=NRa) - NRaRb,
-C(=S)-NRaRb , -C(=S)- RaNx- ), -NRaRb, -ORa,

-SRa, or a protecting group or RR'and R6 may be j oi ned
together with the atomto 6)ch they are attached to
forma 3-7 nenber optional |y ‘substitut®®d saturated or
unsat ur at gyt drflySihg!Ghe WREARAERY oPREINANAIB0) toNGlekdehe
up to two heteroatons selected from O NRa or S; each
intsomedige obfoonulR@land Rb may be same or different and

are i ndependently COOH
(Ra)pYN I l ‘/(RZ)n
Na P4
OR'
(31)

(b) (i) converting the product of step (a) to the heterocyclic

compound, or
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hydr ogen, substituted or unsubstituted al kyl,
substituted or unsubstituted al kenyl, substituted or
wae®abetsss ut ed al kynyl, substituted or unsubstPCTB2d05/003798
cycl oal kyl, substituted or unsubstituted
cycl oal kyl.al ky It i . .
cycloalkeh@l, éﬁ%é#ﬁ?g?é@&ggdﬁkgﬁggﬁpﬁingk%gacmlmhdqa
raixed @shyeide; | calak yakctivesestest andueanding theuproduss tWith aneaimiag pf the
ubst it g, or sybstitute rvlal kyl, substituted or
1%H?§Béﬂ$%§t%@"léﬂ@?ﬁ%??Vaw§%B@?¥Fu%§% or unsubstit uted
het erepar ybpdidaylly cawérsing thathetdrooyclisrempaitnidtintd @ dalt or N-oxide
%etgﬁocyclic group, substituted or unsubstituted
#Ferocyclylal kyl, nitro, -OH cyano, fornyl, acetyl,
hal ogan, a poedsecirithg pgparation of G kdterBtyclie Gfra)dbniR of claim 1

vl doRed HRSS T b (hh £iaE N CoR T oaE Do 0 37 CTOINR

Sombpsikingut ed or unsubstituted arylal kyl, substituted or
unsubstituted heterocyclic ring, substituted or
unsulidk i t Qheer mefesf deviellung §ieps ubst i tut ed or
unsubsti t yhed RedtmgMpolidd W fordful SR tWhetire, i9Br or I and
unsubstituted heteroarylalkyl; Lis Q S qgﬂmggg mher?
Reis For£d, With p 5enpang\pé formujas33) WheelngliG ¢ ylpacepyl,
dyan@dr dntkeger fromQo 8; T, U V and Ware each
i'ndependently C, C=O, N, NRa, Oor S, with the proviso
that at |east one of RYp U V and WERANN, NRa, O or S,
where R3 is as definedl}( %, eacff dotted line [- ] in
the ring represents an\gp 'onhlx e bond; Xis O
S(O nor NRb, where Rb i sWasZzdef | nedRAbove: each
occurrence of mis indepggdently @31 or 2; Y
i sS-C(0)NR 4-, -NR 4SQ2-, -SO 2NR4- or -NR 4C(O-; R4
urglehadicegeditions ubpro ide thedntormediata df Serimula @4) al kyl |
hydroxyl, -OR a (mhgﬁﬁin Ra i§xgefined above),
substituted or unsubsti\tuted gy@®mal kyl, substituted
or unsubstituted cyclogﬁ%llal substituted or
unsubstituted aryl, subst | or unsubstituted
aryl al kyl, substituted S tituted heterocyclic
ring, substituted or unsubst%buted het erocycl oal kyl,
substituted or unsubstituted heteroaryl ring or
substi t ut egh or cydNsHPSihkt ik@fedtebPAbIMAL KBY) Q6 PiBld the
anal og, tautoner, regioisoner, stereoisoner
isteamei@eef foravla&i%r eomer, pol ynorph, phar maceutical Iy
acceptable salt, N-gxide, or gharmceutically

h

accept abl e solvate t %&gof. }Rﬁn
. U \ S
L |
' V:W X /

R1
(35) ; or

(ili)  converting the functional group (FG) in the intermediate of

formula (35) to a carboxylic acid group to obtain the intermediate of formula (36)
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2. The conpound according to claim 1l wherein the

substituents in the substituted al ky!, substituted
w@bdoengd3ss substituted al kynyl, substituted cycb@EliBegd5/003798

substituted cycl oal kyl al kyl, substituted

cycl ocal kenyl , substitH t.ed cycloeégﬁnylalkyl

substi tuted arylalkylf bstitut g{yl substltuted

het eroaryl ring, substit ryl al kyl ,

substi tuted heterocyclyl a}.kyl , Substituted cyclic

ring, and substituted aIkbeano { are independently

sel ected from hydrogen, hydroxy, hal ogen, carboxyl,

cyano, nitro, oxo (=0, thio (3p), substituted or

unsubstituted al kyl, substituted or uUnsubstituted

al koxy), subst iconvetngrthanproldedti vfitstep dhkenythe heterocyclic

substliuted or unsubstituted al kynyl, substituted or

PRYGBET Pt ut ed aryl, substituted or unsubst i t ut ed

aryl al kyl (ul)subairxwdsmngmeomtemrcﬂmhsdf fbm’tu@j(%yml apadcidyialide, a

sub d or ubstitut.ed cloalk I
ety o pn RSty theceeE B pmEtled ML aipe of s
'@hnwmsmmHRf&uﬁﬂdﬂeyﬁkﬂﬁyMenyh@bmmtmmsubst|tuted or

unsub tltuted m no itute bstitu
heteﬁébrpr"§ﬁ ?VWH?@%qﬁﬁwﬁﬁ§ﬁ ?t Wﬁ? 1W@t %8rNﬁWFe
thérdgf, substituted heterocyclyl al kyl ring, substltuted
or unsubstituted heteroarylal kyl, substituted or
unsubstituted guanidine, -COOR', -C(ORX -C(SR',

- O)4J5IRXR)A, ro&‘a(s.@}“m parati INFXGONRBZyclic DKUY claim 1

' N( @p@)epgoyed lm F{yd ésqz@en ’hpg@]N %x((ﬁfg{%g?’v %@% absent and

¥ fesMoQ)MﬁSE@ .and NI - comprisin
th§%@§1:%’do_tt8%( ﬂ(% ISI o NRy C( gﬁ‘-@é@) prising:
-R' C(®) 0ROy or rROI@(O@}hﬁFin&wmg Qﬁ -R' OC( 0) Ry,
-SR', - SOy, éggﬁg’an%terme%f f(‘!}’ﬁﬁ[ae(B ﬂlerelm i8R ¢albgen
in each of “the above groups is independently hydrogen,
witlban integmediate pf tha fumylai (@ Yiuaderdpsiy pondiigpst i t ut ed or
unsubstituted al koxy, substltuted f unsubsti t ut ed
al kenyl , substituted Q{r nsubs 36 al kynyl ,
substituted or undRibstr y t et 21N, substituted or
unsubsti t ut ed arylalkyl éhbstlt#med or unsubstituted
cycl oal kyl, substltute ﬁ unsu aﬁltuted
cycloalkylalkyl subst i ? ted or substituted
1%%\@&' tk@myérmeaa&b%ffowme@zg;r unsubsti t ut ed
cycl oal kenyl al kyl, substituted or unsubstltuted am no,
substituted or unsubstltute F%hbstltuted or

unsubstit uted heteroarrjﬁ)p J;;}
het erocycl yl al kyl ring, su‘gtlx d or unsubstituted

heteroaryl al kyl, or substituted ®R'unsubstituted
heterocyclic ring. 3. The conp@and according to claim
1 wherein Ar is an optionally substitited phenyl, an
opt i onal | yii)subsyclizing ethe pintérohgdiater ofirfommtla o34} Ity yield the

bst%tutgpggﬁgi | - N-oxi de, wherein the one or nore
8‘??8 i uénts are independently
R?),
T\ é )
RO sy Az
OR'
(40)
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12hydr ogen, hydroxyl, hal ogen, cyano, nitro, carboxyl,

trifluoroal kyl, substituted or unsubstituted al kyl,
wGaoen643s8 ed or unsubstituted al koxy, substit urEUIB2005/003798

unsubsti t ut ed alkoxycarbonyl substituted or

unsubsti t ted | car S bstl ted or

unsubst i t (tikd FR f‘té'ﬁrgﬁ %té&?yé{ §u% gee 03 to yield the

iHREhdUSdd sftb@sulag@ino or nono or di SubStItuted or
unsubstituted al kyl am no. 4. e compound according to
claim3 wherein Ar is § The['c ,Q:pound according to
claim1-3 or 4\/\,her%;_ are both Nand T and W
are both C. 6 Thec:\*f‘r}:uo‘ﬁfq1 cording to claim1-3 or
4 wherein T and V are both Ngind U and Ware both C

7. The conpound accord r'g?g to claim1-3 or 4 wherein T,
V and Ware Cand U is 8. The c@&hpound according to
claim1-3 1 ibldiaTafBRylic
5. “The colmbund B, e e o o
dgidingryydigteciChe fimylai(¢2)NRa. 10. The conpound accor di ng
toclaiml1l-3 or 4 wherein T andcbogre C, Vis NRa and
Wis -C=0 11. The conpoungd acch (R to claim8-9 or
10 wherein Ra is hydrqggﬁ—j\ ITHe conpound accordi ng
to claim8-9 or 10 wherel WRxX' rrethyl 13. The
conpound according to claim8-908f 10 wherein Ra is
-COO-t- Butyl (tert-butyl oxy4Zarbonyl). 14. The
conmpound according to claim8-9 or 10 wherein Ra is

- COOKb) ( - (WDOOCHRmEeEng . thes prottiet ebnserur(@ alec dredihstgracyclic
&)l m o3 or 14 wherein Xis O 16. The conpound

rng to claim1-14 or 15 wherein Xis SO 111

wher e| n mii)s Ocony@rting He intormpdiptadolfomural (43t an asidihatide, a
rgbxgor gl?yr?é g "Eﬂe rnezfcgv %t&mﬁlﬁbrea&i%%ﬂ-@groﬁg#ﬁ@fﬁn& ammﬁ of the
foumdalAmIdHaémoylddMg: ltetrrqrb'dlqnomiﬁpundhelr@l n Rb is

g%’g:% Op¥)l té(%nél X(Il_g[\)'eli%gg Bhe h%tefo%%%%@%p%%qgtg'ansglt bPN-oxide
thereof.

46. A process for the preparation of a heterocyclic compound of claim 1
wherein Y is -CONR®, Uis N, T, V, and W are C, the dotted lines [----] in the ring
represent double bonds, and p is 0 or 1, comprising:

@) one or more of the following steps of:

) converting an intermediate of formula (38) to the intermediate
of formula (43)
(R Hn IL Rz)n
OR1 OR’
(38) (43)

(ii) cyclizing the intermediate of (43) to afford the intermediate of
formula (44)
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21. The conpound according to claim1-19 or 20 wherein
Rl is substituted or unsubstituted al kyl. 22. The
w@ e0vpoeu3ss accordi ng to claim2l, wherein Rl i SPETZHB2005/003798
23. The conpound according to claim?21, wherein RL is
-CHF 2. 24. The conpound accordiﬁg to claim11-22 or 23
wherein n is 0. 25. The conpou Ecordlng to claim
1-23 or 24 wherein p is 0. he conpound accordi ng
to claim1-24 or 25 whetgi -C(ONH. 27. A
conmpound according to clain11 ofetl ected from
N9- (3, 5-di chl or o- 4- pyri dyl) @Qnethoxybenzo[4 5] furof 3,
2-d]pyrinidine 9- carboxan1d
2-ethyl - Nobrh E’lh'%nlvﬂe) rrtge‘rﬁ@&lﬁ'l@xyf forduB, 44) etor pibMdine
benzo[ 4, %Lh |eno T c] pyridine-2,5-dicarboxyl at e;
igte(me @P myH®dA2) pyri dyl car banoyl ) - 8- met hoxy- 1, 2, 3, 4-
t et rahydr obenzo [ 4, 5]t hi enodHd, 3- c]
pyri di ne- 2- car boxyl at e ; > —RH)n
N5- (3, 5-di chl or 0- 4- pyi,t - met hoxy-1, 2, 3, 4-tetrahyd
robenzo[ 4, 5] thieno[?2, 3-c] ri di ne-5-carboxam de
hydr ochl ori de; Ethyl (@5
9- (3, 5-dichl oro-4- pyldylcarbannyl) 8- met hoxy-1, 2, 3, 4-t
etr ahydr o@b)enzm{ldﬁzxﬁ& fand efteriing] thy rintekimedial- ciafoboulyl(ai)et;o
t.er
5% b e o8 Syl B VReIE B By S s Ryl
unksubsBtufedr sibatituald el cor lsubstituted or substituted arylalkyl,
H pyri do[ 4, 3- 6] i ndol e- 2- carbox%oate; tert-butyl
9- (3, 5-di chl oro-4- pyrldylca ) -6-met hoxy-5-benzyl
-1, 3,4,5- tetrahydro-| 2LdBA, 3-
] i ndol e- 2- car boxyl at XON
tert-butyl-9-(3,5-dichloro- prrldylcarbannyl) 6- netho
xy-5-cycl opropyl nethyl- 1,374,5 -tetrahydro-
1H-pyrido[ 4,3 -b] indole- Z4®arboxy,late ;

o1 3 o 5ot r WRpHTDYS 6y RPEE 5t ST gRe © eve e

1%%&%& of foflfula (47)
N9- (3, 5-di chl or o-4-pyri dyl car bajoyl ) - 6- met hoxy- 5- benzy

| -1,3,4,5-tetrahydro-| prrF&BF 4,3-2>]indol e
hydrochlorlde ] 1/4Rm

N9- ( 3, 5-di chl or o- 4- pyr b3 banoyl ) - 6- met hoxy- 2, 5- net
hyl -1, 3, 4, 5-tetrahydro-1 Hpyr! do[ 4, 3- ]indole;
A-(S*-dichl oro”-pyri dyl car kemoy O |

- met hoxy”- net hyl - S—benzyI-IAAStetrah¥dr -
H pyri do[ﬂvng &anﬁ%p% thé intermediate of formula (47) by oxidative

debromination to give the intermediate of formula (48)

COOR7m
R*n
\ = / (
OHC™ ™x
ow
(48)
(vii)  converting the intermediate of formula (48) to the intermediate

of formula (49)
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tert-butyl-9-(4-pyridinyl carbanoyl) - 6- et hoxy- 5- net hyl
- 1,3,4,5-tetrahydro- | Hpyrido[

wa2®@e/ds3sndol e- 2- car boxyl at e; PCT/IB2005/003798
N- (3, 5-di chl oropyridi n-4-yl)-2-(ethoxycarbonyl)-8-neth
oxy-1,2,3,4-tetrahydro [|] benzgfuro
[ 2, 3-c] pyri di ne- 5- car boxagide L _®n
N- (3, 5-di chl oropyridin-4 ‘X- Jmet hoxy-1, 2, 3, 4-tetrahy
dro[|] benzofuro [2,3-c] pyrididae-5-carboxam de
hydr ochl ori de; (49 )
N—(3,5-dich|oropyridin-4-y|)-é-netﬁoxy-|,2,3,4-tetrahy
dr o[ | ] benaaif)ur @nj@tide th igynrediateeofFormanl D@L ntoi the intermediate

4& ugﬂé ride;

form Peh oropyri di n-4-yl ) -2, 9-di net hyl - 8- met hoxy- | -
oxo-1, 2,3, 4-tetrahydro-y5- cemﬁollne 5- car boxam de;

3, 5-di chl or o- 4- ( 6- di fdongl ‘/hdﬁbbenzo[4,5]furo[2,3-d]
pyri dazine-9- ylcarb | - pyridiniunol ate

3, 5-di chl oro-4-(6-difl uorongthoxybenzo[ 4, 5] furo[ 3, 2-c]
pyridi n-9- yIcarboxan1do)w®pyr|d|n|unnlate

3, 5-di chl oro-4-(6-difl uoromet hox enzo[4 5] furo[ 3, 2-c]
pyri di n- 9i) ca?mb&agﬁ}\ﬁd)‘@%qt?wgfo&ﬁb'?é? O & gdempgrature of
I\d%;§(3§r glo%tgmd;/ﬁdr}gﬁe iRdetrhélfded obrofthiih kol omet hoxy- 3- et hyl -
benzo[ 4, 5] fur o[ 2, 3- d] pyr i dagPIfE-,9 - car boxani de

N9- ( 3, 5- di chl or o- 4- pypi tR4) chl or ophenyl )-6-di flu
or onet hoxy- 4- oxo- 3, 4- benzo[ 4, 5] f

iro[ 2, 3-d] pyri dazi ne-9- car bgyam de

N9- (3, 5-di chl oro- 4- pyr|GWI)-% di f kL uor omret hoxy- 3- but yl -
4- 0x0- 3, 4- |hydro .
[4,5]f urofg 3. Cﬂn% r?n%g}%ei hnéer@eglgtrebof fqrrg%xléi (51) to provide the
ihN@rh&lidie off folmhda (524- pyri dyl ) - 6- d|fluoronethoxy-3-cyclop
entyl - 4- oxo- 3, 4-

di hydr obenzo[ 4, 5] f ur o[®, 3-d 89?¥ga2|ne 9- car boxyl ate
or a pharmaceutical | W”a e salt thereof. 28. A
conpound sel ected fr

N9- ( 3, 5-di chl or o- 4- pyrld% Mo
3-d] pyridazi ne- 9- carboxa%

N9- (3, 5- dig lOIeQu&vayrdeaMbr)naﬁngmel HRIAERIE Ok Yh@0Brqb2) f
]furo[ 2, 3-d yri dazl ne- 9- car boxam de, or a

%ff?&‘ﬁ’i*ﬁé@ﬂﬂeé'&el%ff(ﬁ&’é‘@&@ole salt thereof.29. The
conpound of clai m 28, wheregpRgt he conmpound is N9- (3, 5-

di chl oro-4-pyridyl)-6:nmeth o[ 4,5] furo[ 2, 3-d] pyri
dazi ne- 9-car boxam d s di nﬁ%?ﬁﬂi

N9- (3, 5-di chl or 0- 4- pyYi ty1)i<6- di f | uor onet hoxybenzo[ 4, 5
]furo[ 2, 3-d] pyridazi nes$- OR;

R; nethoxybenzo[4 5] furol 2,

;or
(xii)  hydrolyzing the intermediate of formula (53) in the presence of

a base to provide the intermediate of formula (54)
COOH

(R%n
[ X ™
(54) OR’
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car boxam de sodium 30. A conpound sel ected from
N9- (3, 5-di chl or o- 4- pyri dyl) - 6-

woretohosagbenzo[ 4, 5] f ur o[ 3, 2- c] pyri di ne- 9- car boxen/B2005/003798
N9- (3, 5-di chl oro- 4- pyridyl)
6-di f].uor th 0 ri. dine
carm @8 of e pRAVAERE e Bopbi OB s KR oS pRcRIR
<®ﬁmomhboconpound of cIa|n130, mhereln t he conpound i's
hB-(3,5- : :
di chl or o- pyr |°3y?rfm%th8 '?tfrbngp ltajltrer:e flg%rin X %5 4“53]c %du}}a(l)lf%,a
mixed pwydddene)rgncaanm«as&m ahd rsanding the m@duc/t\wnh an amine of the

BERUF Ao & Y EPREORtos TG CERInaZRY ©) C2cT “one

phar gce ubpt&mhllyccmwapg thb lhetemxeydlipicempound 3nto A satedid-dxidé
% ing an inflanmmatory di sease, disorder or

¥Rt ti on characterized by or associated with an
undesi rabl e |nflannatory i mmune response or i nduced by
or associ at ed Wlltf En excessi ve secretlon of TNF 7

PDE- 4#7whi GrPTeestH FardBs Piepitinsdfer RAgows!ia cunmgvad © clgim

Weeén YnieLeoNRa, v henepeyty, aad Wyare Cf @6 bty 1agopNt] befwedn T
compound according to. claim1-30 or 31. 34. A mgt hod

Y rand betweeanV i 300 Wirathsr §ing 85rbssBn thr remat tted line
r‘éhx%&rnﬁeardoﬁgl%l’)hcﬁbﬁw p AANArNi &dnfrisipg: t 0 @ subj ect in need
ereof a therapeutically effective amount of a
conpdiind aecormeef ths fellewing stemoofor 31. 35. The net hod
accor di ng o Cé@wmlﬁéme\{mgmuﬁtetdmrhmal @gymat ory
condition or inmune disorder is asthma, bronchial
asthma chroni c obstructivey Rfmnary di sease, allergic
rhinitis, eosinophilic gr Iona nephritis,
rheumatoid arthritis, ey fibrosis, chronic
bronchitis, nmultiple sclejgsis, Crohn' s disease,
psoraisis, uticaria, adul t er nal cojunctivitis,
respiratory distress syndro rhemat oi d spondylitis,
toshiecio@rrhduidte ofsfpmgdm(S;ﬁ) arthrit | s, utelitis, allergic
conjunctivitis, inflamuatory bovvgl condi ti ons,
ul cerative coalitis,® e, st "c dermatitis and
chronic inflammation. o036l T} et hod according to
claim 34, wherein the infl&a tory condition or inmune
di sorder is an inflammtor yOBondl tion or inmmune
di sorder of the lungs, joi 5&, eyes, bowel s, skin and

h t.37. h h d | 3 ;
reart 31 e el fes gt L6 CLmIN ETRLD

akehédiat oM@k @spary di sease. 38. A nethod for
abating inflammati onoi n an affe%tz)ed organ or tissue
n

oA

o (| I >
XY
(56) OR'

(iii)  converting the intermediate of formula (56) to the amide

intermediate of formula (57)
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conprising delivering to the organ or tissue a
therapeutically effective anbunt of a conpound
waewenaidssy to claim 1-30 or 3 1. 39. A net hod BET/IB2005/003798

treating a di sease of the central nervous system
conprising admnistering to a *'Zﬁ ect in need thereof
a therapeutically e ' u of a conpound
according to claim1- 40. The net hod
according to cl aim 39, 2Whére1n the di sease of the
central nervous system i gr@®&oressi.on, amesi a,
denmentia, Al zheimers disease, cardiac failure, shock
or cer ebr@vasoedugingdhs amisle infarmediateeaf Horsnudef (57} watrpyide the
insuljn resi f@betes conprising admnistering to
ag'%eulﬂfegg{d?aﬁ%%tggﬁdu]?L%?eof a therapeutically effective
amount of a conpound accordingRBe claim 1-30 or 3 1.
42. A process for th rdfion of a heterocyclic
conpound of claim1l WAgre; and Wrepresent C, U and
V represent N, the dotted fgnes [- ] in the ring
represent doubl e bonds, (88nd Y is-C(ONR 4-, conprising
(a) one or nore of the follow ng steps of: (Lﬁ) i
convertingy)a corpstingithefanies itaraediato)of fprapdd H3RI0 pepvidg

: s defined above (10) to the
e flindliflc bERrAATESSS © (11) (11) . (ii) cyclising
the internediate of formula ( 1J) ®Ader acidic
conditions to obtain an ifntgrmedf aite of fornul a
(12) (12); (iii) fornm®gLNHg eNfnt er nedi ate of
formula (12) to yield i nt epredi ate of fornula (13)
(iv) oxidizing the intyr&eﬁl—ésdﬁale of the fornula (13) to
yield the carboxyl.ic acid internediate of la (1
(i) (VEO0SrRFDg o | e i T, P Byt i
intbdhedizfe 6 feenan(gont er medi at e of fornula (15) (15) (vi)
brom nating the intermediate of formula (15) to yield
an >4 n

o N | < |

j
OCzHs (g0) OR

(vii) formylating the intermediate of formula (60) to yield the

intermediate of formula (61)

CHO(Rz)n
| | %
OR'
OC,Hg (61)

(viii) oxidizing and esterifying the intermediate of formula (61) to

give the intermediate of formula (62)

COOH
xRN
1 7
O N~
OC,Hs  OR'
(62) ; or
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intermedi ate of formula (16) (16) . (vii) converting

the internediate of fornmula (16) by oxidation to
w@emeioassi he i nternediate of fornmula (17)(17) PCT/1B2005003798

converting the internediate of formula (17) to the

i ntermedi ate of [ or. . - [ I Z]

the inter medi aogveg{l o?r'r%%r?e?'%é@ftf%r"éﬁll%%zgﬁqwmé}n%ate
of fidrevutag@d)at e of formula (19) (19) . (x) dechlorinating
the intermediate of fornula (d§yqto yield the
intermedi ate of formula _(20) CcB NAr R2) NVOR'
(20) or (xi) hydrolyzifhg Pt & Redi ate of formul a
(20) under basic cOgdiNg yield the internediate
of formula (21) (21)5. (b) ©R) converting the product
of step (a) to the hetlerqgeyclic conpound, or(ii)
converting the internediate of formula (21) to an acid
hal i @®, a(iri xewnwartiygirtheleproduct anf atepi @ dat e, heapeyclic
crea&ki n?rthe product with an amne of the formula

N f o yield the heterocyclic conpound; and (c)

opt i onal | gii)c oncosvdriimgtht rgermetietead forimuta (Gohtocmradidi hatide, a

Rk Pt S5 2B SR e o SRR Mg o e
fohere AANARG1od il the heeseydlicNompbwddand/ r epresent C, the
P L8 Rpbty gy B BB TRE SRR R e

thdresre of the foll ow ng steps of:

48. A process for the preparation of a heterocyclic compound of claim 1
wherein Y is —CONR4, V is -NR? T, U, and W are C, the dotted lines [----] between T
and U and between V and W in the ring are absent, the remaining dotted line
represents a double bond, and p is 0 or 1, comprising:

(a) one or more of the following steps of:

(i) converting the intermediate of formula (64)

Oy ':;/}
X P
OR'
(64)

(R%Hn

to the cyano intermediate of formula (65)
\/(
N LD
X7 NP

OR'

R2)n

(65)

(i) reducing the intermediate of formula (65) to yield the

intermediate of formula (58)
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(i) converting a conpound of fornula (22) (22) to the

internmedi ate of fornmula (23) (23) wherein Rl, R2,
wanenease the sane as defined above; (ii) CONRET/1IB20€5/003798

the fornyl group of the internediate of fornula (23)

to a cyano group to yield the internedi ate of formula

(25) (25) . (iii) cyclizingth it er medi ate of

formula (25) in the egen le’df an amide to yield the

intermediate of formi'& (26)Tiv) chlorinating the

internediate of fornmula (20R to yield the internedi ate

of formula (27) (27) . (vé dechl orinating the

internedi ate of formula ( 95 to provide the

i nt er medi gtip ofonté@tingltite (M&nediad®) of. foriviulh (38PNG PaGvidey the

the internediatg of forrmula (28) to provide the

infrrasdiateiptfPEn s OPbr nul a (29) (29) . (vii) displacing

the brom ne of the internediate of gegrmula (29) with a

cyano group to give the i Péate of formula (30)

(30) . or (viii) hydpol ¥gi i nternmedi ate of

formula (30) to yield e inteB diate of formula (31)

(b) (i) converting the Yddgsj “0f step (a) to the

het erocyclic compound, or(ii) converting the

i nt er medi éive ofyclizingrtheainteBngdiate of formuladSPatoj the intgrmediate

I X dride, or an active ester, and reacting the

%£%¥ ugﬁ%thh an amine of the formula Ar)NHR4 to yield

t he heterocyclic conpound; an

converting the heterocycly

N- oxi de t hereof. 440 AN or the preparation of

a heterocyclic conpSEé of cdmti m 1 wherein the dotted

lines [- ] in the ring?re{§Pesent doubl e bonds and Y

s O NR 4-

@®hnoptional ly
ound into a salt or

formylating the intermediate of formula (60) to yield the

intermediate of formula (61)

CH?R%n
\I/
O XY
OR'
OCaHs 1)

(vi)  oxidizing and esterifying the intermediate of formula (61) to

give the intermediate of formula (62)

COOH _
xRN
1 7
OYN X Z
OC,Hs  OR'
©2) or

(vii)  converting the intermediate of formula (62) to the intermediate

of forumula (63)
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conprising: (a) one or nore of the follow ng steps of:
(i) reacting a conmpound of formula (32), wherein Zi is
w@eooened3sand Z is F or A, with a conpound of POI/M2E/003798
(33), wherein FGis alkyl, fornyl, acetyl, cyano or an
ester, (32) (33) under basic gspditions to provide the
internmediate of formula (34) X34),. (ii) cyclizing the
i ntermedi ate of fornulfa [{34) zﬁ)gldtheinterrrediate
of forrmula (35) (38, N x{™1T) converting the
functional group (F@_in therf nternmedi ate of fornula
(35) to a carboxyli c?ﬂﬁi deymroup to obtain the
internediate of formula (36)(36) ; (b) (i) converting
the gplodu6) of copvesping athe t prodirs RBtstapodglk|th ctheo hpisienrslic
I onverting the internediate of formula (36) to
an[“pé{é'}%oﬁim i de, a m xed anhydride, or an active ester,
and react {ing tdvavetingithe intevnteHiaterofdorimwa (68) torae acgrhalide a
A NHRS i el ] e | 0 i :
P Stbod oh ol b\, L LERUELE (EOMBARE S A of e
fomhitla ArNHR boi yikdd thedeemtycli¢ Sompoymdoogss for t he
preparation.of.a hetero I.C f. ' ol
ther&n « ARiRpP et T FREEY fesbioc P RBHAS R g s Bl v-oxice
thatofeen V and Ware absent and the remai ning dotted
line represents a double bond, and Y is-C(O NR 4-,
conprising: (a) one or nore of the follow ng steps of:
(1) mneact iAngroedss forttky prepiration «ffa Hederodylche C@dpounth ef efaim X

el VoRSEENG A RSP € B bl B Ftetihe
dn@t ©r i dhedl&@noV dndr wulnathe3g @93bsérit) JheCigmaintighgotich line
i ntermedj at e of fOJm,H a (]39(2 to yield the internediate
rspe;ea}s&ﬂoable Q@l}d, and p 1s 0 or 1, comprising:

(a) one or more of the following steps of:

@) converting an intermediate of formula (22)

RZ
OHC._ /( )n

I

HXT Y
OR'

(22)

to the intermediate of formula (66)
(RHn

=
c,Hs00c~ /I
X N

OR'
(66)

(i)  reducing the intermediate of formula (66) to provide the

hydroxyl intermediate of formula (67)

131



(40) (iii) formylating the internediate of fornmula (40)
to yield the internediate of fornmula (41) (41) or (iv)
wo@xoodiogd3sy the i nternedi ate of fornula (41) torPgi/E2dos2003798
carboxylic acid intermediate of the fornula (42) (42)
(b) (i) converting the produ (BSOf step (a) to the

het erocyclic conpou erting the

i ntermedi ate of for an aC|d hal i de, a

m xed anhydride, or an a ster and reacting the
product with an am ne of "t he forrrula ArNHR4 to yield

t he heterocyclic conpound, arQR(c) optionally
converting the heterocycliqgegpnpound into a salt or

N- oxi de thereof. 46. A process for 'the preparation of
a het er oc¥id) i cconeerpogitiee bfdratydiintednadingr ef Moriiuias (67C@NRN
A4 Ui T, 'V, .and Ware C, the dotted lines [- ] in
TWE“?‘*'%%%%B‘M%@# doubl e bonds, and p is Oor 1,
conprising: (a) one or nore of tmgz.follovvl ng steps of:
(i) converting an interoediate 0 formula (38) to the
i nternmedi ate of fornul a A‘ (43) (i1) cyclizing
the internmedi ate of (43) to af ord the internedi ate of
formula (44)(iii) fornylating taR internediate of
formula (44) to yield the |n§1 rredl ate of formula (45)
(iv) oxidizing and esterifyi 53 the internedi ate of
iyotdathah (AR chRrigliing obdi@, [ nter medi ate of formila (46)
wherein R7 is unsubstituted or substjtuted alk
unsubst it (Wked @rnaingsther igtemedialp of oformaypstady u e@“’&r the
sihstdideibedmany (@) kyl , (46) . (V) broninating the

i nt ernedi ate of forrrula(46) to ive the internedi ate
of formula (47) (47) . (vi) con mlng t he

i nt er medi at e of formlﬁfi@ oxi dati ve

(69)

(%) reducing the intermediate of formula (69) to yield the

intermediate of formula (70)

(R%n

Ses

(70) ;
(vi)  converting the intermediate of formula (70) to the intermediate
of formula (71)
! e

(R)n

m@

(71)
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debromi nation to give the internediate of fornula (48)
(48) . (vii) converting the internediate of formula
W@ 248¥/064353 he i nternedi ate of fornula (49)(49) ¥EI/iB2po5/003798
converting the internediate of formula (49) to the
I ntermedi at.e of  f Y [ A {
i nt er medi Q{“Z o{ycp%lﬁ%g %gg%eéétltégofgﬁ@e@aggpquffoimSOthe
idernpdiatoofdfotnaulp(78yi de the internmedi ate of formula (51)
(x) converting the internediate of formula (51) to
provide the internedi ab& of formula (52) (xi)
reductively dechl ori natifig.t h&"T nt er nedi ate of formul a
(52) to afford the interms&diafle of fornmula (53) (xii)
hydrol yzing the internmedi atejof formula (53) in the
presence of a base to providg the internediate of
formula (54)(b) (i) converting the product of step (a)
t o the hetwér)ocipahylatingo theo imeimedinte( o Yorowiay €72)i togyiekle the
interped at e qf rmula (54) to an acid halide, a
‘HE%%*"%%%%F‘P“ %Vggr an active ester, and reacting the
product with an am neYofy the formula ArNHR4 to yield
the heterocyclic conp8ufid; amho(c) optional |y
converting the heterocy@\c chfpBund into a salt or
N- oxi de thereof. 47. A prdce for the preparation of
a heterocyclic conmpound ofXChaim 1 wherein Y is - CONR
4, Vis -NRa, T, U and WareorRC, the dotted lines [- ]
between T and U and bet ween@¥ and;Wi n the ring are
absent, the remaining dotted |ine represents a double
bond, and(i) i soddiging 1the dofpgmeadigtangf theaYoramla 613) ripraveothe
; i s of: (i) converting the
1?1%{53%%%?12‘({05&8?(’?& mula (38) (38) to the internediate
of formula (55) (55) “o{l 1) CXC| izing the internedi ate
0

of fornmula (55) to affokéd t C@/(R'il)nnterrredi ate of fornula
(56) % iim
X

OR'
(74) ; or

(x) converting the intermediate of formula (74) to the intermediate

of formula (75)

\Y o
c COOH
N (RHn
7/
72
X
OR'

{75)
(b) Q) converting the product of step (a) to the heterocyclic
compound, or .

(i) converting the intermediate of formula (75) to an acid halide, a
mixed anhydride, or an active ester, and reacting the product with an amine of the
formula AINHR” to yield the heterocyclic compound; and

(c) optionally converting the heterocyclic compound into a salt or N-oxide

thereof.
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(iii) converting the internediate of formula (56) to
the am de internediate of formula (57)(iv) reducing

wo bweaeizse i nternedi ate of forrmula (57) to proRCTEB2652003798
am ne internediate of fornula (58) (v) converting the
amne internediate of fornula (58) to provide the
internmedi ate of formula (59) (vi) cyclizing the
i nt esfredi At poass fartiuprapr8®n dfa hptarecyche compasnpdnediclaine 1

f fogmul Q) (Ve 00 myl_ati | At | of
Pt e (BONR bV T a1Rs Mot sl Tt Uy GriRe BFRUTEE, €7
Hewwvdeh )T andi iaad begwaerdV ead &V iirf thie mipg taheeatiserit cthereahiaining dftted
fornmul a 26% to, giyve theOi niyerrredi.at,e of formul a

lns 3SRIFseytS @ \'}’é?'?%‘n‘i‘garldr%sl Af & EENAMS of formula (62)
tg t he idnbﬁtf(b'ffﬁﬂd)rato@tlﬁffolﬂ(ﬁﬁﬁyl;taps(cﬁ& (b) I(|) convertidng
the product of step (a), to the heterpc i ¢ conmpou
or (ii) céiver??ﬁﬁ'ﬁgtaﬁéz‘ﬁeﬂ?e@l’aﬁ%f}?g u%f()?g)o‘r”ﬁr%r IR 83) °f &
\aiﬂqdaacind:rrhediind ag foammageu vateharl RY ﬁmns@fstiﬁfe]fiamtlhbsstu&@talﬂfy,l,
and reacting the product with an anine o e formul a
s sty ted or 9‘3’@Pwtefiﬁé‘/?’ﬁ’ét%958@§ﬁg|°if é“béBW{fgd‘W&%'kand (c)
optionally convqﬁt)ipg the heterqgygtic conpound into a
salt or N-oxide t%"é{ﬁn/izoﬁs. A process for the

preparation of a hgtedocyglic RN of claim1
wherein Y is - CONR [ 2 , U and Ware C
the dotted lines [-H betweerd T land U and between V
and Win the ring ard’@bsent, g 'renmaining dotted
line represents a double bond, and p is Cor 1,

te orqyidedhaigtermediate gefognulati8 of the fol | owi ng steps of:
(i) converting the internediatecgk formula (64) (64)
to the cyano internedi ate of f |(@)n(65) (i)

reduci ng the internedifre of formiula (65) to yield the
i nternedi ate of forrrula? M58 (iii) converting the
i nternedi ate of formul a[( p to°Provi de the

internedi ate of fornula (t59) ™® ;

(ii) cyclizing the intermediate of formula (78) to provide the

intermediate of formula (79)

7
(R3)p-1\ COyR
( I Z i/(Rz)n
HN N S
0 H 0R1

(79) ;

(iii)  alkylating the intermediate of formula (79) base to provide the

intermediate of formula (80)

(Rs)p-1 C02R7
Swtai
r3-N N X
o R' OR
(80)

; or
(iv)  hydrolyzing the intermediate of formula (80) in the presence of

a base to provide the intermediate of formula (81)
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(iv) cyclizing the internmediate of formula (59) to the
internmedi ate of fornmula (60) (v) fornylating the
wo ooenessi ate of fornmula (60) to yield the i ntEcTERoEH®3798
of formula (61) (vi) oxidizing and esterifying the
i nternmedi ate of ﬂnm@@xGQ toceive the internediate
of formula (62) (vii) copyerti the internedi ate of
formula (62) to the intér 557 ReBr unul a (63) (b)
(i) converting the prédi
het erocycl i ¢ conmpound, org (iR) [
intermedi ate of fornula (63 pto an acid halide, a
m xed anhydride, or an acti e) ester, amnd reacting the
prodygt Wihh ag,gking @k bRRudOLMULE ANHBA thed hétedcYclic
t he heterocyclic conpound; and (c) optionally
eompeend;ohg t he heterocyclic conpound into a salt or
N- oxi de t har eo [ i
a heter oc@'?l [ céoélgﬁ%%ﬁhgqgt?&%%gﬁtém&zfom? glﬁ%gﬁk%%a
jxed) apkydriNRzor am actyve egtet, yWdareacting thehprodent tveth an graige [of the
Inand . Win the ring are
%ﬁéé@?&{*ﬁe%fyéﬁg?ﬁﬁ‘ﬁ%?‘%g?f%g}ﬁp?ﬂg" )r(}c{edpr esents a doubl e
bond,(c)and optiansllyoenvérting thephetesdcpiglic qoapownkintera satioe Nogxide
%H% Eollomﬁng steps of: (i) converting an internedi ate
F*Por nul a (22) to the internediate of fornula (66)
(ii) reducing the internmediate of fornmula (66) to

provide the hydraxyl interpediate of faorml (ki)
P onverei na PRESH Jihs PTG biot Fefaoisht PiRofnd o Klaih 1
wheraif Y BLEONRY| Etie- N, $(@)puil @; T,08)and B83re iy therdotiedrines [-—

i.th hi [ [ _— . i h ..
G g ' 37 et g g iy B8 3bach® e Emainipe dpied
e repredenisa doo®I} bond) p il uad Rgs NRE compesimedi at e of

formula (69) to yield H]e i ntermsfdi ate of fornmula (70)
(a) on¢ or more of the following steps of:

6)] reducing of the intermediate of formula (77) wherein R is
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, or substituted or

substituted arylalkyl,

COOR’
2>, R
_+ !
CINGTS
OR!
(77)
to yield the intermediate of formula (82)
COOR’
A _~(RHn
HoNHNT
OR!
(82)

(i)  reacting the intermediate of formula (82) with the intermediate

of formula (83), wherein U = NR?, S(O)p, or O
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(vi) converting the internediate of fornula (70) to
the internediate of formula (71) (71 )(vii) cyclizing

wo bmeioe3ss medi ate of formula (71) to formthe PCT/IB2005/003798
intermediate of formula (72) (72) (viii) fornylating
the internediate of formula (72) to yield the
i nternmedi ate of fornul a 873) (i x) oxidizing the
internmedi ate of the formu @3) to give the
intermedi ate of formula (74) (74) or (x) converting
the internediate of fornmul @3 74) to the internedi ate
of foQ la (75). (b [ verting the product of step
T’é’fo‘i‘%rﬁiﬁg‘“&@?%‘?‘%@%ﬁq&‘?&lazgﬁpound, or (ii) converting
the internediate of formula dogd” to an acid halide, a
m xed anhydri de, or a,n\activ eﬁiznﬁr, and reacting the
product with an am q 0 la ArNHR4 to yield

(c) optionally

the heterocyclic co
npound into a salt or

converting the heterocycHc
N- oxi de thereof.50. A pggapess for the preparation of a
het erocyclic conpound of claim1l wierein Y is - CONR 4,
V is -NRa(iyi slkyl@isgOthe Tintamtedidtearoed Ormulae (8ot toedorm the
J'%nes .%t- gobetlv\f(‘&g T and U and between V and Win the
nferrgedipte oLfOrENE BYhe remmining dotted |ine represents
a doubl e bond, and p is 0 ocodr’ conprising: (a) one or
nore of the follow step g:(Rzg,j) reacting an

i nternedi ate of forymul| €)|vvhereinpislor 2 wth
an internedi ate of 7) wherein R7 is
unsubstituted or substitRitegg@al kyl, unsubstituted or
substituted aryl, or substituted or substituted

aryl al kyl, to provide tH®)internedioate of formula (78)

ii) cyclizing,the i.ntermed ate of r mul 78) ta
EJ:rlozli do i) g{‘%"}?ﬂﬁlﬁrf‘%uﬂrée éf?‘S&'ﬁ’ﬁl‘Hf %‘7@"‘?"“?@@) to? proyide ythe
mkdaybdlhte Bpfdriiglai®g)er nedi ate of fornmula (79) base to
provi de the COOH

U™ 2> —(Rn
A
R OR!
(86)

b) () converting the product of step (a) to the heterocyclic
compound, or
(i)  converting the intermediate of formula (86) to an acid halide, a
mixed anhydride, or an active ester, and reacting the product with an amine of the
formula ArNHR* to yield the heterocyclic compound; and
©) optionally converting the heterocyclic compound into a salt or N-oxide

thereof.
52. A process for the preparation of a heterocyclic compoundAof claim 1

wherein Y is —SO;NR*, the dotted lines [----] in in the ring represent double bonds, p

is 0, and n is an integer from 0 to 2, comprising:
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internmediate of formula (80) (80) . or (iv)

hydrolyzing the internediate of fornmula (80) in the
wpemseasss of a base to provide the internedi at BCDfB2005/003798

formula (81)(81) . (b) (i) converting the product of

step (a) th Pm; (ii)
convertin thegonog érg%ygfgﬁeoa or nu Hﬂxla?{gb to an acid
hal i de, a m xed anhyrgj T ) _active ester, and
reacting the product( hedi Remof the formula

ArNHR4 to yield the heterocycldgr conpound; and (c)
opt i onal Iy converting the 8@t erocyclic conpound into a

saé% OX|€I lﬂ r@g 51. A process for the

ot ‘QFEHP? iafe g formya (&) ooyl i ¢ conpound of claim 1
wherein Y is - CONR 4, Uls-NmZCS(O)mor o T, V, and
Ware C, the dotted linesy[- between T and U and

between V and Win t(dz&;p-F&?{ r} Riysent, the renmaining
dotted line represents a bond, pis O and Xis

NRa, conprising: (a) one o(? mﬁtﬁé of the fol | ow ng
steps of: (i) reducing of ??e i nternedi ate of formula

(77) ¢ \Se?ef ?éaemfgthé %t&ﬂéu’@étdftféﬁxﬁ% @88) @szﬁ{ Athib %F‘th@'f&iﬂula

unsub ituted or substituted aryl, ‘or substituted or
édﬁélllqouﬂ%thahsfﬂe@w@ﬂc compouyidisgng the internmediate of

for [ f
(82) 65 Pl b EARE AR SRIBHANS Lol N
thetdRa, S(O)n or Q(83) to provide the internedi ate of
fornmula (84) (iii) alkylating the internedi ate of

formula (84) to formthe internediate of formula (85)
(85) 33.0 rA piogdss Hgrdthe [pyepanatjort higa heterocynbidicampounl of claim 1

LB SR B SHER WSO BRI 36 o WAy
danbidtente b éy @ayd h iscandotagxo i, 0 ©r2, comprising:
(a) one or more of the following steps of:

() nitroxylating the intermediate of formula (87)

’T. ~N
<R3>p{%wt N | 2(RY),

(87) OR1

to provide the intermediate of formula (89)
NO,

To A
(R3)pb§N? » | 3(RY),
OR1

(89)

(ii) reducing the intermediate of formula (89)
NH,

(R»p&NI_I S(Ron

(90)
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(ii) converting the internediate of fornula (86) to an

acid halide, a mxed anhydride, or an active ester,
waneneasi i ng t he product with an am ne of thePdDIBIOO52003798

ArNHR4 to yield the heterocyclic conpound; and (c)

opti o ly.converti th eterocyclic conmpound into a

tgéﬂ“f“cg:’?th?\%&w gaf ﬁgfog'gfll? %?ad; A process for the

prepabpt i edactidg thehinteemediyte [df dFomarip @M dwitli ac¢omipoudd of the

S ebth AT S MO b ™

i ntegey f optidvdallp céhvertingpiic ktengy (i) coampouet intogsaltioe N-oxide
intefnmediate of formula (87) to the internedi ate of
'i’hSrFPr{ula (88) (b) reacting the internmediate of formula
(88) with an amne of the fornula ArNHR4 to yield the
het erocyclic conpound; and (c) optionally conyerti.n
the h¥ter &VEF?SQP‘EE}WWE?UP%P %ft%?yeﬁ%?ywoasz%@'alm
Whaeiaof is CONRY, PisaCoBss €20, U ken,pr BPaRadht dottddf1ing [----]
het erocyclic conmpound of claiml1l wherein Y is - NRASO2
brtweaury arddV ip s THES ahgent; theeenfaining datted lingsigpresepiglouble
b&HRS &R H=odtpr8ingonds, p is 0, and n is an integer
fromO to 2, conprising: (a) one or nore of the

f ol | dal ng o8¢ epmorsfof the f%llﬁwmgétﬁmﬁftii ng the internediate

of formul g)(87}odvertiak enéliftErnicafatd Jﬁf%ﬂ’{ﬁéj@&)e of formla

(89) (ii) rfeducing the internmediate of fornula (89)
(90)to provide the internedi &% formula (90); (b)
reacting the internmeditite of dor@ela (90) with a
conpound of the fornula Ihe|f9 mul a ArSQ2C or Ar COC
to yield the heterodteiG c Xonpeund; and (c) optionally
converting the heterocyclic conpound into a salt or
N-oxi de thereof. 54. A prod¥8s for the preparation of
ﬁ)tﬂ@ﬁx%ﬂ@&{&kbﬁfo%%?w&f of claim1l wherein Y is -CONR
4, T1s C,L Wis C0O is N Vis NRa, the dotted line
[- ] between V and Win the ri
remai ning dotted lines g es bl e bonds and p=0,
conprising (a) one or rellof Jit follow ng steps of:
(i) converting the inter d|>8tGOFgf formula (17a)

fP=FeHsabsent, the

(18a)

(i)  reacting the intermediate of formula (18a) with a compound of
general formula R®-G wherein G is a leaving group to give an intermediate of formula

(19a)

CO,C,Hs
NP SR
N Z
a~ X
R0 OR!
(19a) ;or

(iii)  hydrolyzing the intermediate of formula (19a) under basic

conditions to yield an intermediate of formula (20a)
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to the internediate of fornula (18a) . (ii) reacting

the internediate of fornmula (18a) with a conpound of
w@enenad3ss ornul a Ra-G wherein Gis a | eavi ng grOUB20GH/003798

give an internmediate of fornula (19a) (19a) ; o r

(iii) hydrolyzing the internedi agpgqof formula (19a)

under basic conditions to yield an inter nmedi at e of

fornul a (20a)(20a) . (b)NT )nng t he product of

step (a) to the heterogyﬂ ' und, or (ii)

converting the intern&di atle wimul a (20a) to an

acid halide, a mxed anhydride, or an active ester,

and reacting the product wth(2é® am ne of the for rrul a

ArNHR4 to ){l el d the heterocyclic conpound 3%

opti dRbl | ¥ contaaverting thee PrASHEr Gy ¥FR @ oftp d‘efcfﬂcéfdéf

Sbdould, of Oxi de thereof. 55. A process for the

preparatl on of a heterocyclic_conpound of cla

wherei n Y(is - covgting the intgrrediapg pisfopmda (@aP?Na‘V’ palide,

é\lﬁﬁxedtanﬁ%d;m: [ &nl defife dster) ankaQEaWﬁ ?th\( PRt it ah BRiirel dTGhe

abse he remal ning dotted Tines represent double
foomula AeNHRpﬁoylelédwdwtemouglIO(@)np@w@ ard npore of the
fol I quj ng EntBRAaRR Nebxid
formibh ( CRUSAy Phnyeink R SOC R oD PRIRE fl L e
NblzoNHRa to obtain an internmediate of formula (19a)
(19a) ; or (ii) hydrolyzing the internedi ate of

For T P BRe RS IneRRSlaRusfR B A BB ook Bl bf\aim 1

wheroiant 1sng:(]NIé‘ Pisct O tis @FO,SIIJ eN,(\ais NRJ, thhdottesltlme eyt i ¢

PP G eesBy g S BERrialfod REl R BB b,

Bdhdaaid \pe-0psingprisingnd react| ng the product with an
am ne of the for rrulf%éAlgothM ttoepg/gfgl d the heterocyclic

conpd@hd; ©8hgr more o owing s

(i) reacting the intermediate of formula (17a)
CO,C,Hs

OHC (R,

l -
OR'

(17a)

EtO,C” "X

with a compound of formula NH,-NHR® to obtain an intermediate of formula (19a)

CO,C,H;
N AR
N %
a~r” X
R0 OR'
(19a) - or

(i)  hydrolyzing the intermediate of formula (19a) under basic

conditions to yield the intermediate of formula (20a)
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(c) optionally converting the heterocyclic conpound
into a salt or N-oxide thereof. 56. A conpound which
WO 3006064353 PCT/IB2005/003798

4 fornyl - 7- met hoxy- 3- net hyl benzo[ b] f ur an- 2- car boxyl at e
CO,H

2 et hoxycar bonyl - 7- nethoxy 3- nethyIQpnzo[b]furan 4- car

boxylic aci d; AR

2-et hyl -4- nethyl 7- neggow - Ibenzo[b]furan 2,4-

di car boxyl at e; O OR'

2- et hyl - 4- met hyl - 3- br ononet hyl - 7- met hoxybenzo[ b] f ur an-

2, 4-di car boxyl ate; 2-ethyl - 4 HRdhyl

3-fornayl - 7-nmet hyl benzo[.b] fu n 2,.4- boxy

Vet Pl 7- R0 oSy RE: Fis GO B SP ). Bar Boxiepesti

Mahpwhd, 2r br onoret hyl - 7- met hoxybenzol[ b] f ur an- 4- car boxy!|

at e;

Met hyl - 2- {8} ny Fervertive thspiransdito Pt (ranta 4202 1o 8 gid alide,

§ Bixed- e(nﬁydfﬁ‘!eh&xah dktw@&dwl sndyreavting el pedueo vith fab amineZofithe

%%WH{; IZ;: Y'gl%léiliﬁ hetreayplissampopndiertbny | 1 - 7- met hoxyben

zo[ b] &yr arbpﬂonﬁﬂf/ QQﬁ%Hﬁx"the heterocyclic compound into a salt or N-oxide
2- et hoxycar bonyl - 7- hydroxy- 3- met hyl benzo[ b] f ur an- 4- car

tesepf-i ¢ acid; 2,
4- Di ethyl-7-hydroxy-3-nethylbenzo[b]furan-2,4-dicarbox
yl at e;

2, 4- DibeArrpmpyund whitloisoret hoxy- 3- met hyl benzo[ b] f ur an- 2,
éthglucﬁ])? Xﬂln@lthgxy P{Tﬁ:ftl@ygenzo[wfurand carbox late;

r ono thy - 7-di fl uor onet benzo| uran- 2, 4-
&eﬂng:{;:g;bphﬂtkme@p@rmethylbenzo[b]furan -4-carboxylic acid;

i Cgf 4 %EWWY% - hQh ML BRI { ARy latt:

r box
2~e(hYLﬁ@teﬁml(-?-blrelb@neztb)fltiﬂactthyybr)zetH]ﬁlmrﬁ hdicatbokylite;

- =l - th
AU e
deybﬂmnﬁnMyuanyhgbﬂebMN&UMHE@@M%&hwan 4- car boxal dehyd
gdé:elthgj-i%%n? O R S BE LD RN ZRL DL Y30~ 4- car boxyli
MetHy D -G} inelesxy dnao(prameit dayolglaeo[ b] i i r an- 4- car bo

| ate; L
KRR ethey - BN S B SRR Y b 2 RSB 8 - -
Meh@K&-i{QDeruldocarbonyl) 1-ethenyl]- 7-methoxyber/1\zo[b]furan-4—carboxylate
Jé/gtho}{lcarbfog)r'lWl!mydong'yﬁllnanel%erYzo&)jXjren42 gar oxy ic aCISar boxyl at

ﬁzt)Di’etr(yY 741y6ﬂ09y)-3riﬁ6f11}08€mz bIfeah |40y | benzo[ b] fur
ropenol c

?xgtlﬁ Y')27 f“(ﬂZ?mZ‘eﬁ‘?mé @&ﬁ*&é‘?ﬂ)m[blfwé'eﬂérﬁwbwm hoxyben

F)Q:[tl?]lﬁ b%n@d’iné{h}q@[(hﬂefdfblﬁétﬂoxybenzo[b]furan 2,4- dicarboxylate;
net hoxybenzen %Jthlo hen- 3- I)acetan1de

Dicthy] hdifiiosdmsdhoxy }mH!bsm%Hflgaw Yedisptbarylate; Et hyl
Z-d Z]em%&m&%mam BLhiiaphen- 3-yl ) et hyl car banat e;

- met hoxy- I-benzofuran 3-yl)ethyl car bamat e;
BWy 2 (7 methoxy-l -benzofuran-2-yl)ethylcarbamate;

7-Hydroxy-2-methylbenzo[b]furan-4-carbaldehyde;
7-cyclopentyloxy-2-methylbenzo[b]furan-4-carboxaldehyde;
7-cyclopentyloxy-2-methylbenzo[b]furan-4-carboxylic acid;
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| - met hyl - 3- (2- net hoxy- 5- car bnet hoxy- phenyl - hydr azono) -
pi peri di ne-2-one. 57. A conpound which is :

Wworedoipb4385 met hoxy- 4- oxo- 3, 4- di hydr obenzo[ 4, 5] f BCDIE20@/@3798
] pyri dazi ne) - 9- car boxyl at e; net hyl

l(/[éthglh'}-%c tp@nt?ﬁ)&?ngﬁ}ng&[zg[bﬁrfaHACga?oo?{ylgﬂepyr' dazi ne) - 9-
Nethyiet-bysiopisntylosy 2; @?'ﬁ@m@[lﬂbﬁlzdl]bﬂfyrahtﬂa%ﬁ%ﬂa@ car boxyl a
3 FRLIE RIS lopybemzolblfuran dearborvats
@)AHTcpgbmentylioxy-4- methyloxycarbonylbenzo[b]furan-Z -yl)-2-propenoic acid;
e BL D Y 95078 Pl 4 ey -7Fh Sy BaZL PSRl afE ©
ii(?ﬁmbthopmbe&ede[d]t}kiymobad)aoeztz&nE]zf uro[ 3, 2-d] pyri m di ne-4
%WWF%P’{,‘/"&“%?[%%/%‘&Q S EIBIAURS[ 3, 2- d] pyri ni di ne:
Bthyies- Mmmb@tyba{zdm@&ﬁmmkﬁs@;)dﬂhwgnbgmgfne i

. ur ri mdine;
'%bgl@t &D&VB QF"Z&%? o{'l?f W?m i ng yl cyani de;
Bmidily hox e thoy-4.cafbisthokB phengt]- pydrizohe)i pigerBineer drexy| i c
aci d; 4-nitrophenyl
6- met hoxybenzo[ 4, 5] furo[ 3, 2-d] pyri m di ne-9-car boxyl ate

Et kgl A compound which is :
8- net hox

mefhyEo- gle%lg}qb%)ggq) gﬁtédelltlyrd?o €Nnzo ?AP ?ﬂuzrgb ]]pyrl a%rrllce))[- -carbml)ﬁ)e}/ te;
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pyridi ne- 2, 5-di car boxyl at e;
Fchipto- @maihbkxbsnmﬁ‘bﬂﬁ@ -24dJpyadmging; d| hydr obenzo[ 4, 5] fur
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2-ethoxycarbonyl-8-methoxy-1,2,3,4-tetrahydrobenzo[4,5]thieno[2,3-c]pyridine-5-
carboxylic acid;
2-ethyl-5-(4-nitrophenyl)-8-methoxy-1,2,3,4-tetrahydrobenzo[4,5]Jthieno[2,3-c]
pyridine-2,5-dicarboxylate;
2-ethyl-5-(4-nitrophenyl)-8-methoxy-1,2,3,4-tetrahydrobenzo[4,5]thieno[2,3-c]
pyridine-2,5-dicarboxylate;
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2-(ethoxycarbonyl)-8-methoxy-1,2,3,4-tetrahydro[ 1 Jbenzofuro[2,3-c]pyridine-5-
carboxylic acid;

4-nitrophenyl-2-(ethoxycarbonyl)-8-methoxy-1,2,3,4-tetrahydro[ 1 Jbenzofuro[2,3-
c]pyridine-5-carboxylate;
2-(tert-butoxycérbonyl)-8-methoxy-1,2,3,4-tetrahydro[1]benzofuro[2,3-c]pyridine-5-

carboxylic acid;

142



Met hyl -1 - chl or 0- 6- hydr oxybenzo[ 4, 5] f ur o[ 3, 2-c] pyri di ne
- 9- car boxyl at e;
wOolgkddng3ss- chl or o- 6- di f 1 uor omet hyl oxybenzol[ 4, 5pCwnb085/263798

c] pyri di ne-9-car boxyl ate; Met hyl
Agrigohendr Sr(tstthitndocysboahan]l)ds-mkthoxw| 2,32} rahidrdl i N &efzotido

é?%l)éﬁyﬁg?lgr?eﬁaﬁ l)%tf/sbenzo[ 4,5]furo[ 3, 2-c] pyri di ne-9-car
[bemsthoxy-12,B 4+ tetﬂah&lirbflc}bdneaifyio[3 2-c]pyridine-9-carboxylic acid;

o@e}r;{ al,#gxry% %@i—@ﬁ%ﬁégﬁg&?}é@%&%ﬁ[ﬁ1]%&?2]0 ¥cr> I[gi I2nc]epy?ldlc;1%r9-
canbetyiioxnyid] , 3, 4, 5- tetrahydro H-pyrl do[4 3- ]

indole-2, 9- dj rb t 2-tert
R 07 R Py ep e it b erabydigil dofiro
B3.bk)pyridiat-9-cdrboRylaecar boxyl at e;

%@ l}eyrl-é l'glg{o% %F@r bo ﬁwbg%ggt[eé{ Q]?u)ié;i@]-c]pyrldy ine-9-carboxylate;

Mol 2Bt b Aok Benast F1furo 32- idine-9-carboxylat
lhg 4yn| ?ﬁo [ cgy” >t h o)gz)a/r_ %xyrr%% hyl -1, 3,

/
fiegny rér@.‘b%ﬁ‘g/ éTdbﬂl?fqm%WWéfm[%i]&qoB 2-2Tpyridine-S-carboxylaie

Ml €5-@1dbro et I% | BhEo[4, S furof3,2- -
lert-butyl -9- 39 -%I ch [or]ourﬂp clpy”dlyT cac?rtl))grrvoatf’) 6- met

ﬁ&QU@OW@PWW‘Y‘?@“@[%EUFP&?{@P Rep9-carboxylic acid;
hhﬁ‘l@&ﬁﬂeﬁl}q [64d ﬁuéE&thﬁQkﬁ;e&of@f]hﬁé%lfé]ﬁyncM? @-Xélrboxylate

8- hoxy-1 -oxo-

2ﬂer8buty1t Ermethyld |5cm?tMdenb‘bﬁﬁﬁ@hﬁdrgdfbmyimeeb] Ndetokey2, 9-

SicABbRMey.- 9- met hyl -1 -oxo-r, 2, 3, 4-tetrahydro-yS-carbol i

ne- 5- car boxyl ate; Methyl 8-nethoxy-2, 9-di net hyl - |

2+rebutyl Samethylr aﬁy@ﬂmxwﬂmﬂb{bﬂ;m%&&mwmzm;@heo [4, 3-b]

&d&i@tzh d¥eafosid et hyl - 1-oxo-1, 2, 3, 4-tet rahydro-"-carb
I'l ne- -carboX( ic acid;

%rfqnl-blrtﬂphmshon)ﬂ Gmbtlhowaremyma,BJ4y5|-tetrahy)dm-1!H-’b9ridcet Batng)

car boxyl at e; et hyl
%lgcc)}x %f)'}r%gib‘ret%bdg 3- et hyl - 4- oxo- 3, 4-di hydr obenzo[ 4, 5] f

Utepf-Byt3- Qﬂﬂ%ﬁﬁﬂﬁnylgéﬂnfﬁxyﬂfbﬁmyﬂ'lgm334 (Sj-teﬁra(}j]ydrg 2H—py[r1£(1rio 4] .
t ho et hy 0XO0- i hydr obenzo

§bglflg&gga‘]o&?b°xa§ge ne-9- carboxylic acid;4-nitrophenyl

zemaxufyme(s,drmctmmw-@mem@uhménqupe&ae@hdiyhyﬂétﬁmn?@B%&] f

oy el S A atbor B omet hoxy- 4- oxo- 3, 4- i hyclr o

Meﬂhgzn{ Aaeﬁabi)ull@&é’—.l 331 teRMKy R BICHBO RcCALROXW AL, €
4- chl or ophenyl )-6 di f I'uor omet hoxy- 4- ox0- 3, 4-di hydro

M@fjwlof{ me@])m?mezw%l WKop\Z3 Aéetiaiair Searbotings S carbailae;
I?I%tﬂ%lt %8 g%igig&Fgﬁol Biﬁg? ﬁ)t?_f?ag?'clirf() ((:)arrt?o nE: 0X¥bo§(‘rylgt)éo
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p-nitrophenyl-8-methoxy-2,9-dimethyl-1-oxo0-1,2,3,4-tetrahydro- f-carboline-5-car-
boxylate;

ethyl 6-diﬂuoromethoxy-3-ethyl-4-oxo-3,4-dihydrobenzo[4,5]furo[2,3-d]pyridazine-
9-carboxylate;
6-diﬂuoromethoxy—3-ethyl-4-oxo-3,4-dihydrobenzo[4,5]furo[2,3-d]pyridazine-9-

carboxylic acid;
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9-carboxylate;
6-difluoromethoxy-3-butyl-4-oxo0-3,4-dihydrobenzo[4,5]furo[2,3-d] pyridazine-9-
carboxylic acid;
4-nitrophenyl6-difluoromethoxy-3-butyl-4-oxo-3,4-dihydrobenzo[4,5]-furo[2,3-
d]pyridazine-9-carboxylate;
ethyl 6-difluoromethoxy-3-cyclopentyl-4-oxo-3,4-dihydrobenzo[4,5]furo[2,3-d]
pyridazine-9-carboxylate;
6-difluoromethoxy-3-cyclopentyl-4-oxo-3,4-dihydrobenzo[4,5]furo[2,3-d]pyridazine-
9--carboxylic acid; or
4-nitrophenyl-6-difluoromethoxy-3-cyclopentyl-4-0xo0-3,4-.
dihydrobenzo[4,5]furo[2,3-d]pyridazine-9-carboxylate.
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