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PCT/ GB97/ 0536 97/RE3 OFURAN CARBOXAM DES AND THEI R THERAPEUTI @¢13EBSimabel
ofthe Invention The present invention relates to novel benzofuran

car boxam des-and thi oam des, and to their fornmulation and use as

phar maceuticals. 5 Background of the Invention EP-A-0637586 discloses

benzof uran derivayj 4- t 1{ est erase
i nhibitors. WO A- B4R &%en
receptor ant Wzoum d| scl oses benzof uran- 2-car boxam des, with
a 3-substitu d from hydroxy, -acyl oxy, al koxy, opti-onally

al kyl - substi t ut ed s presenkinwsntioaréintes tod noveh peresotiran carboxaimidescantd thioamides,

al kyl - substi tuted am noal kyl sul phonyl or_ aryl sul phonyl am no, as a
remedy for osﬂ@dﬂ&%ﬁgﬁ“lﬂm SHBK‘EN@E%&B benzof ur an- 2- car boxani des
as anti-infl BTRLR ; A A- 9603399 di scl oses

di-hydr obernzof®re as inhibitors of 15 phosphodi esterases.

WO A- 9636624 ( publElme-dsmsﬁ Miselosesbendofufanl dékivatides; tchidirg 4-aibomiifides) fas
formula (i) as defined bel ow of which sonme may be entitled to a prlorlty

date earlier acatyicholineosteysse inhibitorsh conpounds of earlier date, and W|th

rRFZP(rai:t a’;}g ]Ic:{freglrji agb‘)\eg“gﬁgark 1 3&“(}@ al | substl ut es%)ial ko hntagomsts.
cycl oal kyl - subst i twiord.-930su7 | dnﬁiaehs q;e-&@ﬂ:ﬁhoﬁ&&box@.wqm aalskﬁwﬁaéxbonyl
or CN; and Rlerr] is 4-pyridyl optionally substituted at the 2 and

posi ti onsl(by selectad, ﬁ'at!kd)xcjm loxyl ladimxy; Opabkﬂbyya&ylmbsﬁtutedF@mmoﬂkoxy,

NH err], l\gl haloge “’2& hs.H alk a , aryl,
sl it tasiso, ° St o wbbinieds {minesilciindPhonth. o

het er oaryl or 0s es

Necrosis Fact 19RSnylandifks iak a f8f ot nd the therapeutic ut| I ities

of inhibitors ﬁ‘g aré descr1 bed |ne§%}iﬂ8636595 WO A- 9636596 and

WO A- 963661 1, t hel-:R;AnMsﬁm digcloss hehzdhmmnmhqunaie@ds fsti-inflammatorg gentsice.
and TRF i nini bi tor VOSSR EaR aRGioats Suticheraturstr i o MO Sfed
LI gt comelns T e be oy o ot e
WO-A-9636624 (published 21.11.96; EP-A-0771794) discloses compounds of
formula () as defined below, of which some may be entitled to a priority date earlier than
20.05.96. In such compounds of earlier date, and with respect to formula (i):
R, is optionally-substituted alkoxy;
20 R, and R, are each H, optioha!!y-substituted alkyl (e.g. cycloalkyl-substituted
alkyl), aryl'or heteroaryl, alkanoyl, alkoxycarbonyl or CN; and
R, is 4-pyridyl optionally substltuted at the 2 and 6 positions by alkyl, alkoxy,
COOH, alkanoyl, alkoxycarbonyl, CF,, NH,, CN, NO, or halogen; and
R, is H, alkyl, cycloalkyl, aryl, heteroaryl or aralkyl.
25 Phosphodiesteré.ses (PDE) and Tumour Necrosis Factor (TNF), their modes of
~ action and the therapeutic utilities of inhibitors thereof, are described in WO-A-9636595,
WO-A-9636596 and WO-A-9636611, the contents of which are incorporated herein by
reference. The same documents disclose benzofuran derivatives having utility as PDE and
TNF inhibitors.
.30 Summary of the Invention

This invention is based on the discovery of novel bompounds that can be used to-

treat disease states, for example disease states associated with proteins that mediate
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2 cellular activi-ty,. for. exanple by inhibiting tunour necr :
and/ or by WKM7 ng phosphodi esterase I'V. According to thgé*‘%veﬁgl Toh, the

novel - compounds are of fornmula (i): 5 [err] 10 wherein Zis CO or CS;
Rlerr] represents al koxy optionally subst2tuted with one or nore hal ogens,
OH or thioalkyl; Rerr] and R err] are the sane or different and are each

H. Rerr], qailﬁlﬁf lcnmd?rdklmp@(byl\iﬁﬂbmg ]n):ﬁ{mrr lle]crosisst‘actor and/or by inhibiting

al kyI ( NOQ[err])R[err] al ky -C(= e oge
" NR] er r] R] er rphospdikiesterase £X, Eiq"@ﬂg }Q—Fheweéﬂﬁ“} rﬂ[wsmel °‘l§$‘1" °?&£|W?{ er r]
or CO\I(R[erraé [err]; Rerr] represents H, arylalkyl, heteroaryl al kyl ,
het er ocycl o yl, S(O)['err]R[err] or al kyl optionally substituted with one
or nmore substituents chosen from hydroxy, @ koxy, CJerr]Rerr],
SOgerr]NRerr]Rlerr], CONRerr]Rerr], rbonyl oxygen, NR[err]R[err]
CORlerr] sand S(Oferr]Rerr]; 20 _ Rlerr] represents aryl,
het eroaryl, heterocyclo, arylal kyl, Heterwarylal kyl or heterocycloalkyl; in
Rlerr] and/or Rlerr], the aryl ; ! ocyclo portion is optionally
. Substituted with one or nore subs fs alkyl-Rlerr] or Rerr]; Rerr]
represents Rl err] optionally subs at any position with (one or nore)
Rlerr]; 25 Rl err] represels #yl ~2y¥g oal kyl, arylal kyl,

het er oaryl al kyl or heterocycl oal kyl ; r@pr\ ents H aryl, heteroaryl,
‘heterocycl o,@rl kyl, cycloal kyl, arylal kyl; heter yl al kyl ,

het erocycl oal kyl , al kyl carbonyl, al koxycarbonyl, aryl sul phonyl,

het eroarlﬂ sul phonyl het er ocycl osul phonyl, aryl carbonyl,
het er oar yl cagy I@ng@gycl ocar bonyl or al kyl sul phonyl; 30
R err] represent S a1 cycloal kyl, aryl, heteroaryl, het erocycl o

aryl al kyl, het er oRf yépresents alkonyeptionallyciubstituted with oneror moqeeharlqzeahcﬁlﬂz[%r r]
are the sarreth(l)r di.fferent and are each Hor Rerr]; :

R, and R, are the same or different and are each H, R¢, OR,,, COR;, C(=NORJR,,

15  alkyl-C(=NOR/R,, alkyl-C(=NOH)R,, C(=NOH)R,, halogen, NR,R,, CF,, CN, COH,
' CO,R,,, CONH,, CONHR, or CON(R¢),;

R, represents H, arylalkyl, heteroarylalkyl, heterocycloalkyl S(0).R;, or alkyl
optionally substituted with one or more substituents chosen from hydroxy, alkoxy, CO,R,,
SO,NR;,R,;, CONR,;R,,, CN, carbonyl oxygen, NR,R,, COR,, and S(O).Ryo;

20 "Ry represents aryl, heteroaryl heterocyclo, arylalkyl, heteroarylalkyl or
heterocycloalkyl

in R, and/or R, the axyl/heteroaryl/heterocyclo portion is optionally substituted
with one or more substituents alkyl-R,, or Rys;

_ R, represents Rq o_ptionally substituted at any position with (one or more) Ry,
25 R, represents H, alkyl, cycloalkyl, arylalkyl, heteroarylalkyl or heterocycloalkyt;
Re represenr:s H, aryl, heteroarjrl, heterocyclo, alkyl, cycloatkyl, arylatkyl,
: heteroaryialkyl, heterocycloalkyl, alkylcarbonyl, alkoxycarbonyl, arylsulphonyl,
heteroarylsulphonyl, heterocyclosulphonyl,  arylcarbonyl, heteroarylcarbonyl,
heterocyclocarbonyl or alkylsulphonyl; -
30 R,, represents -alkyl, cycloalkyl, aryl, heteroaryl, heterocyclo, arylalkyl,

heteroarylalkyl or heterocycloalkyl, -
R,, R,, and R, are the same or different, and are cach H or R,
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PCT/ GB97/ Okgpbydsdsherr] represents al kyl optionally substitupewGestin3sl

hal ogen, al koxy optionally substituted by hal ogen, aryl, heteroaryl,

het er ocycl o, hydroxy, aryloxy, heteroaryl oxy, heterocycl ooxy, aryl al kyl oxy,
het er oaryl al kyl oxy, het erocycl oal kyl oxy, CC%err] Rlerr], CONRerr]R err],

S N hal
R GRL G RTINS s CIL GO G-

R e ] R e °”¥wmé%%‘?2ﬂ%&%pr Byl ben i oy BiGR Resgiciviony,,
phar maceut i CaljeyraGERBKAD! Sryfafitidiy, 1heteroarylalkylonybi ﬂﬁbtdé?&oﬂkyl&id}bswoge,nt s

and/ or variables are on y perm55|bl e if such conbinations result in stable

conmpounds. De<GONR;R2SQNR 1R, halagen, €N, SHR,RLIGOR 4, S(O)R,o, or carbonyl oxygen;

pharmaceutical | y-acceptabl e s S e pharmaceutica

salts and phar macefﬁ 2@'&193{!@ &Sﬁ’nﬁo‘lﬁytg%n@& &ﬁgeeaﬁheﬁﬁ{"he
conpounds of m.q é . which contain an acidic group form base salts.
Sui t abl e phar maceu{' Bal'l'y- &cceptabl e base -salts include netal salts, such
as al kali netal salm sepresentsda2yand sodi um salts, or organic amne salts such

as that provided with ethyl ened| am ne. Certain ofthe conpounds of formula
(i) which contain aFepresems82oup form acid addition salts. Suitable acid

addition salt gl ggg H{}g@ [@&‘3%5 gkft%/ acceptabl e inorganic 20 salts
such as the sfff'%ﬁ ospha borate, hydrochl oride and

hydr obromjge and plGunibindtions adfl mbmeﬂBMrovmleG 61 hiy Grérhissible Sifll such
such as acetate, tartrate, nmleate, citrate, succinate, benzoate,

ascorbate, netcombinstions-result injstable compOYYisit arate, [err]- gl ycer ophosphat e

and gl ucose- lﬁhothﬁt &}IhTﬂg gp@r maceuti cal | y-acceptabl e salts of the
conmpounds  of ared using conventional procedures. 25
It will be appreci &ufidble)phhitmtizeutidsily-abstptablel saRs arelphafidcedicily-abceptille base

corrpounds of formula (i) may exist 1n nore than one tautorrerlc form This - .

i nventi on ext mmmmeuucdm:@mbie acid addition |salts Eertpiprafshe compaounds of he
COMPOUS 12°C fle ) S A i B B e S oA
centers in a Wbﬁi shify iftlude Mielal Galks, Gichas’ dIRdY hetaPialts T6¢ SQMPISsodimsl 1 n
each case the invention is to be understood to extend to all such
st er eoi somer s salts; of argianig amine salts such as that provxded with ethylenediamine.
Certain of the compounds of formula (i) which contain an amino group form acid
addition salts. Suitable acid addition salts include pharmaceutically-acceptable inorganic

20  salts such as the sulphate, nitrate, phosphate, borate, hydrochloride and hydrobromide and
pharmaceutically-acceptable organic acid addition salts such as acetate, tartrate, maleate,
citrate, succinate, benzoate, ascorbate, methanesulphate, a-ketoglutarate, a-
glycerophosphate and glucose-1-phosphate. The pharmaceutically-acceptable salts of the
compounds of formula (i) are prepared using conventional procedures.

25 It will be appreciated by those skilled in the art that some of the coihpounds of
formula (i) may exist in more than one tautomeric form. This invention extends to all
tautomeric forms. '

It will be appreciated that the coinpounds according to the invention can contain
one or more asymmetrically substituted atoms. The presence of one or more of these

30 asymmetric centersina compound of formula (i) can give rise to stereoisomers, and in
each case the invention is to be understood to extend to ail such stereoisomers, including

enantiomers, and diastereoisomers and mixtures including racemic mixtures thereof.



enantionmers, and di astereoi sonmers and m xtures including racemc m xtures

t her eof %\é)_ﬁ‘}é 44337 ca-,cqgmlsm

pcT/ cB97/ &Y Then used herein the termal kyl whet her use one or when
used as a part of another group includes straight and branched chain alkyl
groups containing up to 6 atonms. Al koxy mdans an al kyl -O group in V\:hl ch
the al kyl group is as previously described. Aryloxy neans an aryl - roup
in which the aryl Wieowmsed hereis thiefermeadkyb avhother gsed memrodleﬁlwmamo

e Ol 2 2R B AR o B g S
Aryl al kyl OXVW@group (ﬁ god?m%ﬂhlpthe"ﬁ r@gﬁéy isads“i%ﬂﬁt‘{slﬁédaﬁbﬁ

het er oar yl ocycoal kyl o
het er ocycl o- Arjlyxy (ﬁ-;emsmnparykﬂéygmupnm whmhstlmnatgl Igycbupl\hs as adefinedh belowch t he

al kyl group | S as preV|ousI defi ary no ne aryl - and
het er oar y¥ anflfter %?fBﬁ'El 6@$%%9% "ﬁéﬁ’eﬁl\t}’é qlﬂgp‘ ned

bel ow) . Thi oal kyl I q{gm,l Eﬁigéd rrat iC
cyclic or nu gﬁ?ﬂﬁ'ﬂ{g&%}’#ye“r@o g%'c@/ébﬁﬁ%ékcar on atoms ycI iC
al kyl may opinegisah aiyl-aiRylr0: groap. Metercupylalkylogyrimediisyl hete%darybilleyﬂ-@grdnpm}idl ic
radi cal s containi ng about 6 to 10 carbon atoms. Arylal kyl means an

aryl - al kyl gr loxy means-a/hetereaycio-rikyl-Qr group lamin-means ag;alkyl-Ns

Het | al k h

et or ocyel o- B %ﬂbathei#%&oﬁ%ﬁépy%%ﬁ@“%ﬁﬁ%d@ﬁ*&w%%%n -an
the alkyjgorg iiflin rxﬁe&@uﬁlnewis&gr-nb%uﬁwncafméwﬂoammﬁmnbmwj CO
group in mhlc aryl group is reviously described

Het er oar y| caﬂ'hoaikjrl MIBARS AN diqh&mup@yﬁfoamm@u@m WM@@G?%PWHMBYR‘WI

Oroup | i GRS SYem o bt 10Saton 18P e SRR e pprionaly be pareiey
Het |
eroaryl suj, F%%F”ﬁé}l‘aﬁ)d&aﬁﬁ%gwh Tﬁﬂﬁ édntaxﬁﬁ@ gboud 6o 10 carbon atoms.

het er ocycl osu ns a heterocyclo-SJerr]- group. Al koxycarbonyl

geans_ gndal ilﬂlzﬁr lr:ﬁeaxgralmmlraikylgrmplwhewmthecnryl]mcallqlate asdqscr&:ﬂ?'ﬁ@lwl k I
escri bed, su neans, an_a err rou e
group islas FHetare 3 |Behete %P%ﬁ%e?ﬂwgﬂ%f % Y

will be apprg ?Eﬁ%ﬁ:‘ﬂn co2 ﬁnmc@tﬁe{méﬂ nt on
an aryl or heter ary%lnfll ng. Car bocycl | c ri ng ans&ggout abto ab%ﬁapa 10
menber ed nonisas previusly desofitedcAnylcarbonylmgeany sn amm-@mm vdmmhataedi geaup

reber ed” mon .3 PRIy BRSEre HE PR POV e a0y BE0s AL eR or
partially  heterocyclocarbonyl means a heterocyclo-CO- group. Arylsulphonyl means an aryl-SO,-
20 group in which the aryl group is as previously described. Heteroarylsulphonyl means a
heteroaryl-SO,- group and heterocyclosulphonyl means 2 hetérocyclo-SOz- group.
Alkoxycarbonyl means an alkyloxy-CO- group in which the alkoxy group is as previously
described. Alkylsulphonyt means an alkyl-SO,- group in which the alkyl group is as
previously described. Carbony! oxygen means a -CO- group. It will be appreciated that a
25 carbonyl oxygen can not be a substituent on an aryl or heteroaryl ring. Carbocyclic ring
means about a 5 to about a 10 membered monocyclic or muiticyclic ring system which may
saturated or partially unsaturated. Heterocyclic ring means about a § to about a 10
membered monocyclic or multicyclic ring system (which may be saturated or partially
unsaturated) wherein one or more of the atoms in the ring system is an element other than
30 carbon chosen from amongst nitrogen, oxygen or sulphur atoms. Heteroaryl means about
a S to about a 10 membered aromatic monocyclic or muiticyclic hydrocarbon ring system

in which one or more of the atoms in the ring system is an element other than carbon,



unsaturated) wherein one or nore ofthe atons in the ring systemis an

el ement ot hwwo $1483730 carbon chosen from anongst nitrogen, PEITYGRIATOII6L
sul phur atons. Heteroaryl nmeans about a 5 to about a 10 nenbered aromatic
monocyclic or multicyclic hydrocarbon ring systemin which one or nore of
the atons in the ring systemis an el ement other than carbon, WO
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chosen from an%hr?gfi%‘ltﬁorﬁ‘?‘rrl gn_ n{:lﬁg%(%gﬁyggrrn o?u“ﬂ%‘ﬁﬁrlfdef Fdd%gf ?tggl’ ﬁgﬁ? génﬁr@y
be in the for npfin Nuoxitle. Hetetocycldaheansahout a Sne sbvut 810 wiembered satusdiedidr partislly
menbered saturated or partjally saturated nonocyclic or nulticyclic _
hydr ocar bon r i $aguratpd menogyglicarnaultiyghc kydregarhonying systemy in which-oneinr morg of the

Yyaen b oo AP WP hAEk=EAAR o% iR oBBARER chbT HERARim Sbhes fstn
Conpounds of t hsxy'g_erw e hilphur SHalopg&rhednsfRbrihd) Rhloriae! irBminedr iddilke. medi at ed
disease states. " TNF nedi ated di-sease or di sease states" neans any and all

di sease states in waompounss-ofthe inyention areysefis] fonthe tpsatmentcf INFomediated disease
i-tself, or by TNE I NG. her cytokine, tp be rel eased,.. such as .but, not
i ted to 1~ saies “TAE hediafe onie of Wishse SaresC ey ahy 50 il isSase Saiss 1 b,
s a maj or COMpRE cifhe? L FAN ' | :
secreted in respo?ggs%wNF, \?\ggﬁgt&t@rdefore{ﬁeét%mrwmggﬁ&n&e
medi at ed by TNe.beAaleashlf;-such ag but abslimitedbtonlLat of HashAtdisease) stire in which#L~1, for
structural_ honpl ogy Wi th, TNF-a (al so, knowmn as cachectin), and sihce each

i nduces siW | MP%I%@P@?&%‘BB?T&E%%?IHWR@SWW%M exaqeraaed-onsgeretedor |
both TNF-[err]i, wﬁemmrm%@jbﬂges&iaée £ distHik Qea;e%ﬂe&?%:ei}ﬁy TNF. As
conpounds ofthe pfesent I nvention and thus are herern referre (o)

- col l ectivel y aFNFIp\gdlsoikhoversasslymphobioxin) hgs closé staictsrabhdmsiogys withTINE-¢ (also

I nvention relates to a met{hog?(;o,r mediating Qr _inhibiting the enzymatic

activity or coknowmnascaghact sipceeach induces similerhielogic responsesand pinds taithe

for inhibiti . . ! ; . .
compr i ses. adn i SRR (eEG, Hogf YD fd "t arf] PRt b AR mpiblied by
conpound of§ Fogompoandsiof tite presesttinvention dhd thuk abe heréif psferéd & collbétiveliaseTNF*PDE

IV inhibitors are useful in the treatpent of a variety of allergic and
i nfl ammat ory deniess spesifically.indicated otheswisgm, chronic bronchitis, chronic

oSty ot Ve, a0 25 ks KA b SRR ot SIS
i nflammation ofr edialytiy activity 6f BDE IN'eiR @ m@mmalin héedethereof aiid Fo{hhibiting the
granul oma, psoriasis, Bechet's disease, erythematosis, anaphylactoid
pur pur a nephr i Rrpduction of TNF in 2 mammal in need thereof, which comprises administering to said
20 mammal an effective amount of a compound of Formula (i) or a pharmaceutically-
acceptable salt thereof. _

PDE 1V inhibitors are useful in the treatment of a variety of allergic and
inflammatory diseases, including: asthma, chronic bronchitis, chronic obstructive airways
disease, atopic dermatitis, atopic eczema, urticaria, allergic rhinitis, allergic conjunctivitis,

25 vemal conjunctivitis, inflammation of the eye, allergic responses in the eye, eosinophilic
granuloma, psoriasis, Bechet's disease, erjthematosis, anaphylactoid purpura nephritis,
joint inflammation, arthritis, rheumatoid arthritis and other arthritic éonditions such as
rheumatoid spondylitis and osteoarthritis, septic shock, sepsis, ulcerative colitis, Crohn's
disease, reperfusion injury of the myocardium and brain, chronic glomerulonephritis,

30  endotoxic shock and adult respiratory distress syndrome. In addition, PDE IV inhibitors
are useful in the treatment of diabetes insipidus and conditions associated with cerebral

metabolic inhibition, such as cerebral senility, senile dementia (Alzheimer's disease),



joint inflammation, arthritis, rheumatoid arthritis and other arthritic
condition : rheumatoi d spondylitis and osteoarthriti l424 ShoOCK,
sepsi s, uﬁ%@yg{]ﬁsgfe colitis, Crohn's disease, reperfusion i Eﬁgf@ﬁ@@i#he
nyocardi um and brain, chronic glonerul onephritis, 30 endot oxi ¢ shock and
adult respiratory distress syndrome. In afidition, PDE |V inhibitors are
useful in the treatnent of diabetes insipidus and conditions associ ated

wi th cer ebr anemetydimpairmentnassogiated withsParkinsen's disedse.adepsession iang muléinfasst

denenti a (Al zhei npet! j. e VWO 97/ 4433.7. e

PCT! Cio7 01 AePeataERE Y WAL frs Hso Aot koatiions smelioraced by pewopotssiant,
depr essi on lshét %{\fg?diﬁé arf@Bsfroke andinferinittdnt RiabiicRch. PIE TV ishibitoed ul 1 n
condi ti ons anell dr ate Yy neur opr otectant acti vi ty, sSucC as cardi ac arrest ,
stroke and imiybeustfukinthetteatmtint af facdive @yakinesia; isthatniacnd Huingdon'sdiseade. i n

the treatment of tardive dyskjnpesia, ﬁj’gaem’ and Huntingdon's di sease. 5

Addi ti ondl | yAdditipnally, PR BY ( ighibiters, gould, have ity ps, gastropratestaptsofesRedid s. A
ol erbod ! . _ . ; :
he t rear morAme of B8 helSEARE thohodl of Hlborilent ivehlidst the bt 8F 2

t hose that piseigace TNF as a result of infection, or those which are

sensitive to inhibition, such as by decreased 10 replication, directly or
indirectly, by thEheTviruseseontemplated for treptmemt-herein areghese that preduce; INF 882 but

are not limted ta. e 1, HlV- V-3 . Lyt [
I nfl uenza, a’&@ﬂb???%#d'of{ﬁ%%e%g%% U t§¥ ‘\g%gié@x’ éﬁ@h‘@iﬁ’ﬁﬁ”ﬁ%t
limted jp, Z givéctly o' ifidiFREPCEy Sie"PNBXinhibiers of Fopfik (). SUElSviruses
specificf'ﬁjl ykﬁg%tﬁg's to a rrpt_hlod gffa&{reati ng a mamal , afflc(pct‘ ed IIS W th
a human i nmuinclddé,i buteareynotilimited (to) RIV-LAHIV2 sadnFVshscysemegalavius i(GMVo such
mammal an effective, TNE i nhi Qi ting amount. of a coppound of .. For mul i) or a
pharnaceut i ?%&@BY'&EPB“ g’ﬁﬁﬂﬁﬁmﬁﬂfgs?’% L?ﬂ’(L]th 8?I m?ﬁnggﬁf% on
may . al so be LS as Hepe® mibllexON Wi th the veterinary treatnment of animals,
ot her than hurrangi,lcpi n“need of inhibition of TNF 20  production, TNF
medi at ed di seasesTlisinventionmoerspecifidally ralatesito aanethodmof treating sy mammal afficted | n
ani mal s | ncl ugd | sease stat.es.such.as e nated above,. but in particular
viral in ct\"ﬁﬁgﬂ‘%’rﬂ@_ﬁ“‘_’gﬁ@m WF&E@-@‘#&!?%&%’"PW W%ﬂn&ﬁrﬁ"ﬁéd to
feline i mMunadabiafiafnefectivé TNK Mhbiting aficlRf of & EQMboud oM FemmileT)Seich as
equi ne infectious anaema virus, caprinne arthritis

pharmaceutically-acceptable salt thereof. :

The compounds of this invention may also be used in association with the

veterinary treatment of animals, other than humans, in need of .inhibition of TNF

20 production. TNF mediated diseases for treatment, therapeutically or prophylactically, in
animals inchide disease states such as those noted above, but in particular viral infections.
Examples of such viruses include, but are not limited to feline immunodeficiency virus
(FIV) or other retroviral infection such as equine infectious anaemia virus, caprine arthritis
virus, visna virus, maedi virus and other lentiviruses.

25 The compounds of this invention are also useful in treating parasite, yeast and
fungal infections, where such yeast and fungi are sensitive to upregulation by TNF or will
elicit TNF production in vivo. A preferred disease state for treatment is fungal meningitis.

Compounds of the invention may also suppress neurogenic inflammation through
elevation of cAMP in sensory neurones. They are, therefore, analgesic, anti-tussive and

30 anti-hyperalgesic in inflammatory diseases associated with irritation and pain.

| The compounds of formula (j) are preferably in pharmaceutically-acceptable form.
By pharmaceuticaily-acceptable form is meant, inter alia, of a pharmaceutically-acceptable



virus, visna virus, nmaedi virus and other lentiviruses. 25 . The

conpounds (fobhigass nvention are al so useful in treating par asct/eBoy®mast and
fungal infections, where such yeast and fungi are sensitive to upregul ation
by TNF or will elicit TNF production in vi :?o A preferred di sease state for
treatnment is fungal neningitis. Conpounds the invention may al so suppress

f
neur ogeni ¢ i nfl tion through el evation of ¢AVMP in sepsory neuranes. [They
are, thereforgygggg‘i‘r&%ﬁ‘i“,d[m&{%m’ﬁ@ T aggjtives e Eﬂ{ﬁ%@?%ﬁb‘i%eﬁ%ﬁﬂd

inflammatory gisg %agfeﬁxa&ﬁsaewihxwaﬂ figHiaP Bod tngﬁe}lg-ﬂmgmmﬂs of

formula (i) are preferably 1 n pharmaceutically-ac
phar maceut i cahdcgptable lepél @bpurity willgereratiycbetat ieast 30% akélading hormal pharmaceutical

phar maceut i cal ld\# acceptabl e 0 VO 97/ 44337 . . .
PCT/ GB97/ 01 363ddrtives, pieterabdly (", more,prefgeably POYe andistilmere preferabl 2i%addi t i ves

such as did uents a Js ' ' ' . | } C
at- nor mal édosage |@%F‘§{°ﬁ9ﬂﬁ%‘?@nﬂg’8%§%€@6% §#§§'§€§fkg§&§%§§#
wi |1 general | forilan(i), if dehiichoRete xml dndi nngre 29 defiheddbdvatit Gull be appradidiedi thats,
“preferably 75% nore pref erab'l y 90% and still nore preferably 55% 5

The i nvent i onfungtionak groups sucheas aminpobydroxyl or carkoxyl gresps presentdin the vangusund
f f la (i), | ich £C. M. def i apove. It will
be appr oo, at etProApRnATeRcH e b Pl Sypich S eslrod L refin. s e g S rmtstsly |

groups pr esenfonnéibdfbi@ anj rézetién s FAEALE AR sUAPREaRGd, el oﬁﬁ@pmcshggoi S

desired to retain, may need to be in protected fornms before any re nis
i ni tiatedlO | nmaybsthe final step oA paraquies seaction seuence.Suitable pyotectinggraGps fonsychbe

aroups for s BRRARE POl PR nneS B A3 URar por ol deb s Proteiea,
[ nter soi ence, TPe o B AR A LA ot hne Dk o B )
(i) in which pteparing compoundsef farmul) imowhich B¢ sonteins ai <OHi comptisey deprateqting by
ST e b b B o e b
par 1 cul o st ors 8 spAGil (OF Wherle  repS GRS FHRirnl-sin R s oot oy

conventi onal ermmeetyl)t i on techni ques such as hi gh perfornmance |iquid

chr omat ogr aphy or jhe, synthetic processes herejn described may be 20 .
perforned using t %ﬁwppf&%teﬁcig&wiwm a e%&cvhhgtmmemfyfomula @ is

required, this may be obtained by conventional resolution techniques such as high
performance liquid chromatography or the synthetic processes herein described may be

20  performed using the appropﬁate homochiral starting materiat.
A ‘process for the preparation of 2 compound of formula (i) wherein Z is CO
comprises reaction of an appropriate carboxylic acid of formula (ii) with a suitable amine

of formula (iii)

25 Rra
o
HNR4,R5, Rja \ Rza
CONR;aRga .

(i)
30 _ : (ia)



A process for the preparation of a compound of formula (i) wherein Z is CO
conpri ses reaction of an appropriate carboxylic acid of fo LY, Wwth a
suitabl e WRHHY fornula (iii) 25 bCHcByhtiser

[err] 30 WO 97/ 44337

PCT/ GB97/ 011361 wherein R err] represents8Rerr] as defined in relation to
formuta (i) or a group convertible to Rerr] and Rerr]-Rerr], simlarly

represent R @hérdin R] fegrkseats Ry asdefinedinneletidn tol forrinsla ) or & hrdaﬂ:&bnivzrtible toR,
respectively; and thereafter, if re uired, converti n&] gr oup, R er r‘l to

Rl err] and/ candiR,eRg,] simijanty Q‘PF?SC s°¥¥@“?§ cenyepble
O oup. Rl or | BegaBe, K swﬁériﬁéu%ﬂ%m&% K ﬁi’ﬂrﬁ&“# E‘“‘R?e?ﬁy -
and/ or R er r‘l“"ﬁ’?"ﬁ[‘ﬁﬁwr B 2to Rl hérSafldr if feyuirde @ofedti (glfiﬂﬁéuﬂ |

carboxylic acl (71) an am ne formul a |

carried qut R ordRyy tosRy axﬂlﬂrdlspmﬂg and(nrsll.ktmmrarldlnrt&pme&s The raadnonpﬁme

art. Preferably, {he, cti S, carrled r.esen of a swtabl e
base, for exeaplicac dé?ﬁ?‘?@% I‘?gr‘!{m"%e(t"ﬁﬁ?& % |
appropriate e 1 mﬂz has&ti téﬁigq%tbase
such as 10 %@%a‘ &hﬁﬂgrl gmsé’Eol arlﬂsaiglq\?ent such as di rrg?ﬁyl fornam de,
will be reqlmmmaﬂm&;blebm, fmreiwuple an ameductsastoiethylamine, prefesably aci d
chl oride, m xed anhydride or ot% cti vaheﬁd I nt ernedi ate & Br to &eact i on
Wi th an ani nioapAPAFEPHALS %0 ?"i‘?f ¢ dp §eme £ases A SiIp B 83ini nes
of fornmu t db.@&h 0 dﬁﬁﬁF ed
corrpound@?l Mg’j%n%ﬂ#. %ﬁrjsri:neg s% an roce ures "%'%ekﬁﬁi\%}?‘to t dgge

skilled in thefesdbly, @a:bexﬁaahexs&meumyhnmaduehw, nfixedranhydrideioy other
conveniently prepared froman appropriate benzofuran of formula (v), using
standard pr oestivated inteomediate priorip feactipn With an;aming of farmula Gi). exarrpl e, a

'Pngﬂ gr ((arnv;)f for%@&&%‘ﬁen be ox?@wd?@%‘%?g@ﬁ‘gw@ﬁﬁ%‘ﬁ espon%cng acid

of formula (availablé) previdasly dedcyibedicdipoumts of areopreparedrusing Gtahditt procedurebe
brom nated to provide a brom de of formula (vi whi ch can then be

_-conver t elf i nknown ¢eutheseyskilled:inithe @ft. ForF exarapie; & carbouyliccagdref Somgyila (i) is
organonet al - cal 8l N S Rr nepiR8 §0nf hh QpropHitd b3RzdMiah JP ML, USRE!stafidird ' ON-
procedures known to those skilled in the art. For example, a benzofuran of formula (v) can
be formulated to provide an aldehyde of fonmﬂ_a (iv), which can then be oxidised to
provide the corresponding acid of formula (ii). Alternatively, a benzofuran of formula (v)
20  can be brominated to provide a bromide of formula (vi), which can then be converted into
a w'boxyhc acid of formula (ii), for example by organometal-catalysed carboxylation, such
as palladium-catalysed reac_:tion. '



WO 97/ 44337 PCT/ GB97/ 01361
9 [err] R2awb 91/d433% A conmpound of fornmula (ia) my XRCHGBEI/H3&pared .
by reaction of a carboxylic acid of forrmula (ii) with an amne (iii) to
provi de a conpound of fornula (ia) in whictb Rlerr] is H followed by .
reaction with an agent Rlerr]Y (vii) in which Y is a suitable |eaving group
such as a hal ogen. The fi rstn;geactio'n can be carried out as described
above. Preferably, the carhoXylic acid is converted into an hd chloride,
m xed anhydride or othe©O-afiti vated 20 internediate prior to/reaction with

@ he anmine (ii). The reagti Ok j L h agént. (vii) may be carr@@e out under any
sui tabl e conditi onS"ky 3 : glfacar ried
out in the presence o Y, preferably in
an .appropriate sol ven #Ch as di met hylTor e de. Agen i i) are known or
comer ci aI#y avai | ablg or are prepared using standg_%i e jiloeS known to
t rose skilTed in the Y‘t 25 Such conpounds i ncl ute’al kyl ati ng agents
such as propyl brom de,tacyl ating agents such as benzoyl Jchl oride and

sul phonyl at i ng agent s ‘slistomizsateet hanesul phonyl chl ori de. | Gsidieends of
formula (i) may al so be| prepared by interconversion of -ofher conpounds of
formula (i). For exanpl a conpound in which R err] congains an al koxy
group may be prepared by apprﬂgriate_alkylation of a conpoundR®a which R4
contains a 30 hydr oxy groupg.” Conpounds of fornula (i) i% fich Zis CS
may be prepared fron1conp;uncs of formula (i) in which Z is {0 using any

appropriagge conditi OR@ k plown J;?fégggylllaggonl n thergt I exmapl e by

usi ng Lawesson's reagey

PCT/ GB97/ 01361 10 By wg f urt her —exarmpte—e®npounds Wi ch Rl err]
and/or R err] contain a & ey be prepared from conpddahds cos® whi ch

Rl err] and/or R err] conkgin a carbonyl group. This tranqipynation may be
carried out using any appropriate standard conditions known to those
skilled in the art. Conpounds of formula (i) in which R err] and/or R err]
contain a carbonyl 5 group may be reduced using standard conditions known

to those skilled in the art (for . L
. 15 A compound of formula (ia) may also be prepared by reaction of a carboxylic acid

of formula (ii) with an amine (iii) to provide a compound of formuia (ia) in which R, is
H, followed by reaction with an agent R,,Y (vii) in which Y is a suitable leaving group
such as a halogen. The first reaction can be carried out as described above. Preferably, the
carboxylic acid is converted into an acid chloride, mixed anhydride or other activated

20 intermediate prior to reaction with the amine (jii). The reaction with agent (vii) may be
carried out under any suitable conditions known to those skilled in the art. It may be
carried out in the presence of a suitable base, e.g. sodium hydride, preferably in an
appropriate solvent such as dimethylformamide. Agents (vii) are known or commercially
available, or are prepared using standard procedures known to those skilled in the art.

25  Such compounds include alkylating agents such as propyl bromide, acylating agents such
as benzoyl chioride and sulphonylating agents such as methanesulphony! chloride.

Compounds of formula (i) mﬁy also be prepared by interconversion of other

compounds of formula (i). For example, a compound in which R, contains an alkoxy
group may be prepared by appropriate_ alkylation of 2 compound in which R, contains a

30 hydroxy group. Compounds of formula (i) in which Z is CS may be prepared from
compounds of formula (i) in which Z is CO uﬁing any appropriate conditions known to
those skilled in the art, for example by using Lawesson's reagent.



exanpl e with sodi um borohydride in an appropriate solvent) to provide

conpounds _in which Rlerr] and/or R err] contains an al coho
Conpoundswqwm%% Rlerr] and/or Rlerr] is alkyl may be pr%ﬁg@é‘?’gvﬂ

reduction of conpounds in which Rlerr] and/or Rerr] is CO al kyl using
standard conditions known to those skilledOin the art (for exanple

hydr azi ne hydrate in the 10 presence of a suitable base in an appropriate
sol vent). O her tn?wcummheommpig; compoundsiis tvhixht R cand/ov Ry contdin anfoxime mul a
(i) inwhich Rerr] and/or R err] contains .a carbonyl group. Such .
“transf or mat | mAYbe prepared from gompounds,ip which Reap %,Rﬂ@&wﬂi%g BroupoFhis ng

G0 eyl | Oo TRETn s Gb cRfied ot baing oy bfrtrrisld HaflaRS ofhfond idom to
CO- al kyl het eg,gad illed w@mﬂwuﬁuswmrmam mﬁmg?m Ry'toktin a ediberyl

Rlerr] and Rlerr] contain a CN group by additio a suitabl e
or ganonet %l | groupaudyche redy standard geaditions knewm jo thass,skilled;in ahesart (for

cpslusing
o appr opr 1 oBEAE itk aborinpitie 4 b SfprBbriden SoIGEM) (¥ orbVile SHRPARRIN ! 00
a phar maceut yhigh !téamtcahhﬁs gralbokid? %fdﬁ?f Cofpb@idsan which R, and/or R, is alkyl

pharmaceuti cal | y-accept abl e sol vate thereof, may be adm nistered per 20
se or, prefemapbe prepared by sedustionof compoundsiinswhicl R, ahd/or BoispfCO<aliol using
pharmaceuti cal l y-, acgept gbl e carrier.. Accordingly, the esent . nvention
provi des a pmhmwmw%&%%@gwﬁb%w*%%? (i)
or where ppEFP&,ﬂcg a?ﬁgﬁ rmgﬁe td pHate > Ao ey be 2
phar. mace}}?i c y-atc?geap a é SO i\’/kadtn(e:g‘%‘:'\k‘:%reof ,E&génﬂéfgtghtatr maceuti?:al I yf-) 35
accept abl e cedrsiédout oft bempminds of foomgiao()id which Ryantitor Ry Icastains & carbonyl group.

adm ni stratign by apy suitable route, the .preferred, route depepdind.upon
the di sor der Syetrapstormations inciuds, g‘f‘?"l" Rop oy ?d,%fﬁd“?‘g'em%%ﬁi@gkﬂg?ﬂﬁ?t |
dosage form ' fxﬂirm:ﬁ Hﬁﬁf' I8nticos Wi a4 _mg' y@? fin
a single dosgé%'b%\s/ant agei(g{ajésrlg,cat e %ggtb%@lt(l:on il,‘;ﬁtgﬂﬁeg% el’ gr ra i,’
rectal,  topi ca-alkylRetecgclo or €O-sikytheterdaryh proup mdy beyrepayed from coappundstiory

t t. P ti be, degi d t i.ve sl I f th i
i Flg(r:edi egPa{v?ﬁcml &on;#nnmy tepinaeérld ol pwgdgagr? oP a s(x)nyl\:/abrléa or%%?o%le(%allic re%ggn%t(slu\éﬁ

PCT/ GB97/ 013 reafgent) §th et RHat la7 beRatrisd Dot SitHer Hf heeous
i nj ections, ?sgﬂéé enousy | h?'?%rrusgt%e? I nt rasﬁ%?gp*nj ection or infusion
t echni ques. &md 6Rtte symthesis@richantappraprinte intedmediatenr bl ooded ani nal s such as
mce, rats, horses, cattle, shee dogs, cats, etc,

[P h .
A compound of fonnuBl (i) or ' where appropriate a pLar%lacwncally-acceptable
salt thereof and/or a pharmaceutically-acceptable solvate thereof, may be administered per

20  se or, preferably, as a pharmaceutical composition also comprising a pharmaceutically-

acceptable carrier. |

Accordingly, the present invention provides a pharmaceutical composition
eompnsmg a compound of formula (i) or where appropriate a pharmaceutically-acceptable
salt thereof and/or a pharmaceutically-acceptable solvate thereof, and a pharmaceutically-

25 acceptable carrier.

The active campound may be formuiated for administration by any suitable route,
the preferred route depending upon the disorder for which treatment is required, and is
preferably in unit dosage form or in a form that a human patient may administer to himself
ina single dosage. Advantageously, the composition is suitable for oral, rectal, topical,

30 -parenteral administration or through the respiratory tract. Preparations may be desigzled

to give slow release of the active ingredient.



conpounds of the invention are effective in the treatment of humans. 5

The conposiwoengsssfrt he i nvention may be in.the form of tabl ePET/GBApBIIGES,
sachets, vials, powders, granules, Iozenges suppositories, reconstitutable
pomders, or quuid preparations such as orgL or sterile parenteral

sol utions or suspensions. Topical fornulatibnhs are al so envi saged where

appropriate. In orger to obtain consistency qf adnministration it is
preferred that a cgiﬁéei‘i"tﬂafﬁq‘eiaéas“ theesin wé’eﬁ CREANGOYSs fMiections, ARLEAVEROUSy; ¢

dose. Uni d
a(rjlfiecapgljlt esO nmay con ain ng ven '{ | oﬁg{ﬁ’gxm plt@e?tsmgﬁ%' E@%EQ%{,&NSFS

agents, for emuﬂoaderdummae a0élnas gritetras, horedidatle, shéepgdogy)tdats, efc, the
pol yvi nyI pyrrolidone; fillers for exanple mcrocrystalline cellul ose,
| act ose, sugapommr@éngﬂwxmnveamM\rmphmtreammqfhuman%r gl yci ne;

tabletting.1l | ub L.t ts,
for exanpl g st ar Ch“gg&?@?’ﬁ?ﬁ%ﬁ%@%‘gﬁ%@%f%g %F?b%pg"gfse%hg&

m crocrystal | iyag O@m&g C Rstivstab S
such as sodi um I aur yldul’ phat e. w}ﬁiega;’o%bg?ge&cg%go& ti Jﬁsﬂ@a@%grg&gpmar ed
by convent i onptepasitions such as enﬂmgsteﬁlel parenteral csplutions nar  suspedisiorisi Riepical
Repeat ed bl eng‘lmr;‘%hqgeratl ns e used to distribute the 20 active

agent through s}"}@ﬁf)ﬂlﬁ?ﬁ%‘?arge quantities of fillers.
Such operati ons armaﬁ«%%&ﬁ: &ﬂﬁiéﬁﬂ 8 imihiltrh tFtﬁnEfst retinedhat){ae&agmmpe

coated according to nethods well knovvn I N norna ar maceutlca ctice
i n parti cli0ar ofithelimwentiemisdn the fomabf mynit dosel | i qui d preparations may be in

the formof, for e erTU|SJO r r.25 elixirs, . or

presented as a dr y{ﬁpcd?%?rwaq"é %f G&WF&‘W'%FBY bg ﬁéﬂﬁ%l e
ehicl e befor n’mEHt‘i Qﬁ&ﬁ ag

\z;dd: tives such as suspen‘é&l ng g%nt S, %dcgggalr’r%@&ig&'gt eﬁﬁﬂél %‘Jusn&%ﬁm’l

cel | ul ose, gepelitin)sorbitol; tragacainth) aqidljnhﬁadmrﬂﬂﬁbbéz>ﬂuﬁﬁtfbt’b&ﬁidldlhmystaﬂme

al um nium stearate gel, hydrogenated edible fats; emulsif agents, for -
exanpl e | eci t feliylose.Jagspse, suganTaurestarch, ealciumphosphate; sorbiy or otabletting

-vehi cl es i . )
fracti onagye\lg g@gonu 4 , ﬁls' e%gd@ucﬁ&g{s ?igﬁegaean?i ycg?dnl'ﬂ’e starch,
propyl ene gl Wﬂbvmﬁpyﬁbﬁddne a|s©diimi ;starch Vﬂy&ﬂlaﬂéli’@? nucrocrystalhnle cellulose; or

PCT/ GB97/ 01361 12 preservatlves for exanple nethyl or propy
p- hydr oxybenzpharmaesutisaliyracsentable wetting agents such as sodium lauryl sulphate.

The solid oral compositions may be prepared by conventional methods of blending,

filling, tabletting or the like. Repeated blending operations may be uséd to distribute the
20  active agent throughout those compositions employing large quantities of fillers.

Such operations are of course conventional in the art; The tablets may be coated
according to methods well known in normal pharmaceutical practice, in particular with an
enteric coating, , _

Oral liquid preparations may be in the form of, for example, emulsions, syrups or

25  elixirs, or may be presented as a dry product for reconstitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional additives such as
suspending agents, for example sorbitol, syrup, methyl celiulose, gdatin,
hydroxyethylcellulose, carboxymethylcellulose, aluminium stearate gel, hydrogenated
edible fats; emulsifying agents, for example lecithin, sorbitan monooleate, or acacia, non-

30 aqueous vehicles (which may include edible oils), for example almond oil, fractionated

coconut oil, oily esters such as esters of glycerine, propylene glycol, or ethyi alcohol;



desired conventional flavouring or colouring agents. Conpositions nay also
sui tably t\ﬁo@‘%ﬁ&ﬁ"?t ed for admnistration to the respirat Orﬁéﬂéﬁ&m‘i‘?ﬂa
snuff or an aerosSol or solution for a nebuliser, or as a m'crofine powder
for 5 insufflation, alone or in conbination with an inert carrier such as
| actose. In such a case the particles of atZive conmpound suitably have

di ameters of less than 50 [err]m such as fromO0.1 to 50 [err]m preferably

| ess than 10 greservatives, dor exampjel methyon firopgl g-Bydrexylenzoate b sdrbjccacid; randrif f r om
2to5 [err]ra _Wlere_%ﬁ{)rg irate, sma|l amounts. of other anti-asthmatics
~and - br onchodidesiFes-convesition pun OVHAE ABME: ani nes such as

i soprenal ine, iso ' ' b d ine;
corticosteroids s%ﬁoéﬂg?se i‘??f‘g@'%%%’g’é’éﬁ“gﬁwé&%@ﬁ?@%ﬁ‘?ﬁ%@“ﬁ%&
may be incl udpidt akarsniffop Bk @Erdbol B Bblikioh fert 4 Aebuliférlbflas/d hicrdffcfowde'foE ar e

prepared utilizing the conpound and a sterile vehicle, and, depending on
t he conceft r desuSiatigncaloneqrrin sambipation with ap inetetarter suchasdrstose. Imsucha case

vehicle. In e | . | ound. can bg 15 | ssol ved i.n _water
ot TR BN AR B TR P Bk B SO e g
anpoul e and ePiol SOGum, Areferabip kestan vopﬂbdfoampiewﬁh_taqo'p?m'to?sﬁﬁﬁ%mm c, a
preservative and buffering agents can be dissolved in the vehicle. To
enhance the $tal5ijm.tWhere appropriateo srnall amsouatsiof bthef antizasthrmdtics and brdncirglilators) t he
vial and the water renoved,under, vacuum Parent er al 20i suspensions are

prepared in JSAHSXAMple Sympathgmmetic amings, such as jsoprenaling, isosthappeywlhutamal,

suspendedgi n ! wﬁ@ - ' | | .ﬁﬁ} j
cannot b?aeé’?y‘%ﬁ’fﬁﬁﬁ"ﬁ?" i tr’g?'?iggggﬂﬂ%% sg%l?rp%rﬁ %oéﬁﬂégagﬁtsa?éérnH [ se(ljﬂlgsy
exposure to esuthisch@THxnajcbein¢luded. suspending in the sterile vehicle.

Advant ageously, a_surfactant .or.wetti .agent. is included in the_, ..
conposi tion to facPfPEER WWWP%&R\‘@&?‘F dpsage forms are pirpared utiliging the

The conpositi ' 090 | . e : m
10° 60% by wePRRORaR RS AL A depbintich e Rbdiaiof [P EAMDRNE
admi ni st rat i aaspended onrdissolvéd imtheuvehidle.)in preparingasohitiofns ithé CoMpound can be

phar macetj%i c%l -%ice tabl.e sal t therﬁof an.il/ or a L. . ]

phar macedfi c qs%ly %@%f‘g gt and; filier steribised-befare fillinginto) aisyitable.vidhoras o
topical for ”%Bhﬂ%h@eﬁiﬂ bi nation with conventional topical excipients. 30
Topical forrmulations nmay De presented as, for instance, ointnments, creans

or lotions, inpreduivantagedushy adjoymts sehas iogal anaksthdtie, a presérvativechnd bufferirgs ,
and may contain approptiate,conventional additives such as preservatives,
solvents to A8EHS gd%cpqéssoived in the vehicle. To enhance the stability, the composition can be
frozen after filling into the vial and the water removed under vacuum. Parenteral
20  suspensions are prepared in substantially the same manner, except that the compount_i is |
suspended’ in the vehicle instead of being dissolved, and sterilisation cannot be
accomplished by filtration. The compound' can be sterilised by exposure to ethylene oxide
before suspending in the sterile vehicle. Advantageously, a surfactant or wetting agent is-
included in the composition to facilitate uniform distribution of the compound.
25 The compositions may contain from 0.1% to 99% by weight, preferably from 10-
60% by weight, of the active material, depending on the method of administration.
_ Compounds of formula (i), or if appropriate a pharmaceutically-acceptable sait
thereof and/or a pharmaceutically-acceptable solvate thereof, may also be administered as
a topical formulation in combination with conventional topical excipients.
30 Topical formulations may be presented as, for instance, ocintments, creams or
lotions, impregnated dressings, gels, gel sticks, spray and aerosols, and may contain

appropriate conventional additives such as preservatives, solvents to assist drug



WO 97/ 44337 _

PCT/ GB97/ 01e&i97i4a3zrenetrati on and enollients in oi ntments andCINGBITH136Yhe
formul ati ons may contain conpati ble conventional carriers, such as cream or
oi nt mrent bases and et hanol or ol eyl al cohol fgor | otions. Suitable cream

| otion, gel, stick, ointnment, spray or aerosll formul ations that may 5 be

d f ds of formula (i). or if i at : ,
phar maceut | ol POREHERR S FRoLisM priiptpanes B SEasohE dmlainns, ey popen

Such s rar ry EStipsible cdribubhar i fecs hef S ekt cifimBhe VISR fod dlfnol ey,

Phar maceut i cal aiéshobfotdétiodnd the Briti-sh and US Phar macopoei as. Suitably,

the conpound of formula (i), or, if appropriate a pharmaceutically- 10
accept abl e salt t hebuitsble crgamy lotiongel, stick; eigtment spray @r serosol formulatians that mayr

dose of the comakiet fhbfledbds oEAIRL) of iaBarbBrike atoRR RN nbcpmbl $1°
the usual way ihedebf, hieofivhiisidboRfitiatidnsi Wl IiowWar ifl heSart, BCeiRiplE) as 8ésciib@ in
sufferer, and the relative efficacy ofthe conmpound. However, as a general
gui de sui t abl estandard ted dookssuchas soCasneticologp pubfished by Leenadd 5l Boaks),

0 80100 o ki 1B o s P, *S°
5, s, Tt S g sobpednt ) 4 | et

daily dosage for a 70kg adult 1s 1n the rang
i s in the ¥angaeceptabldsaitithedeofGxill compiiserfiphkabodt.5 te 20% byweigt T theoformulbtici) 7

to 1.4, 0.007 to 0.14 .01 to O 5pu/ kgl day, for 20 le 0.01, 0.02,
004, . 05, 0. EpuraPly Fomabput i1 ¥ exBEs 2 aifk-such t her apy may ekt end
for a number of Weojq fijse Ef’g\& nggxmh%ﬁ%gtﬂé%eﬁi ng Q?thte%\g-}xgo? will yary in the

"pharmaceutical | y-accepta nConpasses nmaterirals sulita uman

and vet er i nar yususlevay With theseriowsness oF erdisoeders, tHelvdigitof the wafferer cankditherrelative
Internediate 1 - Acet yl - 7- et hoxybenzof ur an- 4- car bonyl chl ori de

2- Acet yl - 7- met HemREnekthe FamRaund. Kawsysr, 45 asoneral spide suitsblaymit dnsegmayibei01 4o
oY or o4, ORI S ip, 05 6 3050 € NE 5 MARE g1 R k.
Evaporati on i randsgchunitidoses miay te admisittersdinereithan drick laday JoPextnthlé2, 3 4y Slokow
solid (~0.5g)._ 30 TLC R err] -0.60 (50%thyl acetate In hexane)
6 times a day, but preferably 1 or 2 times per day, so that the total daily dosage for a 70kg
adult is in the range of about 0.1 to 1000mg, that is in the range of about 0.001 to 20
mg/kg/day, such as 0.007 to 3, 0.007 to 1 .4, 0.007 to 0.14 or 0.01 to 0.5mg/kg/day, for
20  example 0.01, 0.02, 0.04, 0.0, 0.06, 0.08, 0.1 or 0.2 mg/kg/day, and such therapy may
extend for a number of weeks or months.
When used herein the term "pharmaceutically-acceptable" encompasses materials
suitabie for both human and veterinary use.
The following Examples illustrate the invention. N
25 Intermediate 1 2-Acetyl-7-methoxybenzofuran-4-carbonyl chloride
2-Acetyl-7-methoxybenzofuran-4-carboxylic acid (0.12g) was suspended in
anhydrous dichloromethane (4ml) at room temperature under nitrogen and oxalyl chloride
(0.1mi) added followed by 3 drops of N,N-dimethylformamide. Evaporation in vacuo after
2 hours afforded the title compound as a yellow solid (~0.5g).

30 TLC R,0.60 (50%ethyl acetate in hexane)



WD 97/ 44337 ' PCT/ GB97/ 01361

14 Inter rr% 2- Acetyl - 7- met hoxybenzof ur an- 4- car boxyLirfamsofief
m xture o é}é@g yl - 4- br onp- 7- met hoxybenzofuran (5g), triphe R"f phosphl ne

(98ng), bis(triphenyl phosphine)palladiun(ll)chloride (261 ng),
triethylamne (2.85m ) and water (1m ) inl#8etrahyrofuran (25m ) was purged
with carbon nonoxide gas in a Parr 5 pressure reactor at 110psi. This was

heated to 11@?@_}@&&&@ essB-Acetylv7dnethoxybenzdiurahd-davboxylicaeid On cool i ng
and rel ease of pressure the mxture was di ssolved in 50%

di chl or omet hane- wimaixture b Ataretyhdrbromend-methoxybenzoforan (és)usm!@nﬂahﬂsawe

& lute nyr GenmRk peCRRAR ORI AODERoUR R hi bl tinp attih A

di chl or onet hggier (174} & tetchhyrofinare(2Suil) ¢ paiged (\ﬂaﬂ\oéﬁrbon menoxide g innPirhed

organi c extracts were dried over nmagnesi um sulé ate, filtered and

evapor at &d |mwmmma&ﬂiw13!lwsmeddmld0t (prsgsyrem_vazqn;r)rapddrﬂd‘pr _
t hyl t at t di. at - t h
Sol i onof dtakn ”55%3 i Spd, e AE Prissi, e “Borm e SRBHRE b ”i‘%”a 15

suspensi on Qficieraf &aaeabmy 102487 aluiboll® SGURRR hydraRiaet
O[err]C The I ce bath was renoved imediately and the mxture all owe to
war m t o r oorfThecseparated aquecus/itiaserwas abidified toophl b using dilute bydrochionic acid(IMyaend

Stirred over ”&s&&ﬁ&‘&mﬁ Ghiotametuns G5 Rl et styl e otd.
of 1 -and b ThpsE Eotbiibl drgdilektrfied Wit Opied oUef blaBhesinf shiftee) fiflersd a0
(et hyl acet aévaiporhmien mclioatoafférd a yélokt solid-(2:58g). hoxybenzof ur an- 4- c_ar boxylic

acid 2- Met hyl - 2- but ene (99 s added to a solution of 2-ethyl-7-
nmet hoxybenzomgm lfs%ihféﬁ\ége (5g9) in 2-nethyl-2-propanol (125m ). A

sol ution of aég%dl hy. | (20.7g) in water
(15m ) was Al % I 'um g‘%ﬁ"ﬁ‘@ﬁ%ig@g . The resul tant
het er ogeneous m XAlsbﬁxthoﬁﬁrbﬁﬁmO(SVSxﬂQﬁmmthanbb(lwﬂl)nwm dropwiketo a
diluted with water (125m). e}‘?m xture was adjusted t

addi ti onl%f suspension eE3raestyl.7-methexybengofvran (30g) mgetm %%349 J@'BWF
3
o e § S AR s el Rl o il HichS w0 YO Epicira ! o1

then cool ed AferlGioar tdriversibhavas ircoinplens, salﬁmhqmbmﬁmf:tm%mbiﬂ methanbl{Y5ml)
filtration and dried at 50[err]C in vacuo to afford a beige sojid
was added and the mixture stirred overnight. The reaction was quenched using aqueous
sodium metabisulphite solution (300ml) producing a precipitate that was filtered off and

20 dried in vacuo to afford a brown solid (17. 4g)

TLC R, 0. 90 (ethyl acetate)
Intermediate4d = 2-Ethyl-7-methoxybenzofuran-4-carboxylic acid

2-Methyl-2-butene (ég)_ "was added to a solution of 2-ethyl-7-
methoxybenzofurancarboxaldehyde (5g) in 2-methyl-2-propanol (125ml). A solution of

25 sodium dihydrogen phosphate monohydrate (20.7g) in water (15ml) was added, followed
| by sodium chiorite (l.'l .05g). The resultant heterogeneous mixture was stirred vigorously

for 30 minutes and then diluted with water (125ml). The mixture was adjusted to pH 4 by

the addition of 2M hydrochloric acid. The mixture was extracted with ethyl acetate
(3x200ml) and the combined orgahic extracts were washed with water (2x200ml). The

30  organic solution was concentrated to about 100ml and then cooled to 10°C. The resultant
precipitate was collected by filtration and dried at 50°C in vacuo to afford a beige solid

. (4g).
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PCT/ GB97/ 0h86b7ad33vp 215- 216[err] C The fol l ow ng conpound V\E@TIGBEMB@d
usi ng the above procedure. Internediate 5

2-[1-(2, 2-Di et hyl propyl )] -7-net hoxybenzof uf@an- 4-carboxylic acid 5
Prepared from

2-11-(2,2-dinmeth pr 838/61 - 7- et hoxybenzofuran 4- car boxal dehyde (2. 14g)
The title co g) was obtained as a pale yellow solid. np

173-174 C Int | t
of 4- ani Lg:);/]rl di ﬂee?'gsg&?’%f c°g‘ﬂ‘té\r%t@§d%1ﬁ§r‘% }o"?%&}g@"&"?g%ﬁ I)O\r/]vas 10
treated at 80igfemediate SV t h mlmmwmmpvmaﬁwbmmmmumxﬂw 5%

w v). The solution was cool ed to O[err]C. After 30 mnutes, the solution
was carefully treated with aReilqueous sodi um hydroxi de sol ution (50%W v)

obt i ned by 111t r aF B R AE-Grt-diietmr 9%%@%%%9&#&%5
Rierr] 0.36 (g104g). Théetild Sompound 0P8 Fg) Wiy dbeinéd s patd{ellow

4-N-(Pr opyl am'no) pyri di ne 4- Am nopyrTdi ne (0.4999) and pr op| onal dehyde
(0.5g) in di chipotZBsEMi€ne (50n ) under an inert atnosphere were stirred at

anbi ent terrpeiat ure!fgr F 1.5 Q‘AIJ'H g‘&ﬂl um 20 .. tr| acet oxybor ohydri de (2.79)
was added and i ght fnio- BEure was washed with agueous
sodi um bi car bonat eMs%ﬁﬂQHb?&%ﬁoﬁ?ﬁdW@ﬂ)h%ﬁbeﬁm [

50
(2x40mM ). These acidic extracts Were basrtied using potassium hyglrom de
pell ets abd etreatedtat $0-85°C with At aqueous isalutio 2f Bydrbgen fiéroxide {13.5%owiy).gbhe c

vapor at od | nSHRTIERFp :e@ *Sdf;"%ﬁrr;%?&&%'a%?m%%'o e peg paselly treeid it a1
(Zlgt)/ﬂilt rk’;fﬂet h@%ﬁ/&%&uﬁ car o;xo)?{o en% enma#m?gatrlfeéar %%tg{ﬁ below 15°C.
The white solid produced was obtained by filtration and air dried to afford a whnte solid
~ (4.9g)-
15 R,0.36 (ethyl acetate).
mp 65-67°C.
Intermediate 7 4-N-(Propylamino)pyridiné
4-Aminopyridine (0.499g) and propionaldehyde (0.5g) in dichloromethane (S0ml)
under an inert atmosphere were stirred at ambient temperature for 1.5 hours. Sodium
20 tniacetoxyborohydride (2.7g) was added and left overnight. The reaction mixture was
washed with aqueous sodium bicarbonate (2x40ml) and extracted into dilute hydrochloric
acid (2x40ml). These acidic extracts were basified using potassium hydroxide pellets and
- extracted into dichloromethane (2x80mi). The combined organic extracts were dried over
anhydrous magnesium sulphate, filtered and evaporated in vacuo to yield an oily residue
25  (0.11g). o
TLC R, 0.49 (10%methanol in ethyl acetate).
Intermediate 8 2-Ethyl-7~methoxy-4-N-(3-carboethoxyphenyl)benzofuran

carboxamide
| 2-Ethyl-7-methoxybemoﬁmn—4—carb§nyl' chloride (1.0g) was added to a solution
30 ofethyl 3-aminobenzoate (0.72g) in dichloromethane (30ml) at room temperature under
an inert atmosphere and the reaction mixture stirred at room temperature overnight. The
mixture was poured into dilute aqueous hydrochloric acid and extracted with ethyl acetate



2- Et hyl - 7- met hoxybenf ur an- 4- carbonyl chloride (1.0g) was added to a

sol ution et hyl 3-am nobenzoate (0.72g) in dichloro kR9fofseP M ) at
roomtenpg‘pr(%ﬁ"ﬂ"#és under an inert atnosphere and the reactloge’?n xture stirred
at room tenperature overnight. The m xture was poured into dilute aqueous
hydrochloric acid and extracted wth ethyligacetate WO 97/ 44337

PCT/ (B97/ 01361 16 (2 x 50m ). The conbi ned organi c extracts were washed

wi th water (&340mi). The eembiéd drpanicixtiacts (Werg Masliedr it vatea(SomIp bane(samiy, at ed
in vacuo to yield the title corrpound (1.399) as a white solid

159- 161 er r ] diedymagnesium sulphate) and eyapergteddmysenaitosael ﬂteéﬁ&@mpaeg@d}% to
t he above proced Jdnterrredl ate 9

2- Et hyl - 7- me?H¥ bj" s"T!f-(4 car boet hoxyphenyl )benzofuran car boxam de Prepared
from 2-ethyl 4 ? x benzof uran- 4-carbonyl chloride (1.3g) and ethyl

4- ami nobenzoa 1 g) to yield the title conpound (0.76g) as a white
solid. 105 TLC R The fallopingxotbpeund was prepasted anmrumgaqd)eabnvepmeﬂuam 10

2-[1-(2, 2-Di et hyl propyl)]-Z- zofu - 4- carboxa+ osphor us
oxychl ori de MBEMS adi@gﬁaﬂgﬂﬁf ’¥'(9’ ¥||?|°fthé¥y 2‘5 6#] J
nitrogen and stirred for locﬁ‘T e A solution of.

2-[1(2, 2-di et hyl propyl )] E rret hoxybenzofuran (1. 929) in DMF (3.5m)
was then added. APyepared froml wmmmahmmmmmmmmom(mg)mdetms
heated to 100[err]C for . . The, reaction m xture was alwg'\éved to cool to

room t enper a qbpezmgﬂwg)m visld the title sempennd(0,768) as awhite salidc et at e
trihydra ( d the resultant m xture was
extract eh&vm ?ﬂ@%ﬁ@%%#ﬁ?&s‘fﬁe cOo ned organi c phases were washed
with water (fngermiddidte A 3qAURLDimetndpeopel)]-Timeybovgisenzofulnndt e

solution (20mM) and brine (30n1) The solution was dried (magnesi um
sul-phate) and concentrated &dd d¢ provide the title conpound (2.14g)

'ntormedi ate 11 PhéspparuroRsfiblide ot cdnnul ol drofish B0 G REORC yader
S?ﬂiaﬁ (r)nl hydr ojefbgen Zandd sﬁnwasto:addeﬁkuﬁnesa A Odoliitionn ob f2-[1~(2c dimethylpgrd®d)]-7-n
15  methoxybenzofuran (1.92g) in DMF (3.5ml) was then added. A pale yellow solid formed
and the reaction mixture was heated to 100°C for 2h. The reaction mxture was allowed
to cool to room temperature overnight. A solution of 50% aqueous sodium acetate
trihydrate (20ml) was added cautiously and the resultant mixture was extracted with
MTBE (3 x 25ml). The combined orgamc phases were washed with water (2 x 20ml),
20  saturated aqueous sodium hydrogen carbonate solution (20ml) and brine (30mf). The
solution was dried (magnesium sulphate) and concentrated in vacuo to provide the title
compound (2.14g) as a light brown oil. ' |
TLC R, 0.25 (5% ethyl acetate in hexane) |
Intermediate 11 2-[1-(2,2-Dimethylpropyl)}-7-methoxybenzofuran
25 Sodium hydroxide (2.89g) was added to a solution of o-vanillin (10g) in ethanol
(230ml) at 40°C. '.Aﬁer 10 minutes, I-bromopinacolone (9.7ml) was added and the
resultant mixture was heated at 60°C.for 4h then at reflux for a further 4h. The reaction
mixture was cooled to room temperature and then concentrated in vacuo. The residue
was partitioned between ethyl acetate (100ml) and 0.2% aquebus sodium hydroxide
30 solution (100ml). The aqueous layer was extracted with ethyl acetate ( 2 x 75ml) and the
combined organic extracts were washed with water (100ml) and brine (100mi). The



(230nm ) at 40[err]C. After 10 m nutes, 1-bronopinacolone (9.7m) was added
and the ragplobageszn xture was heated at 60[err]C for 4h t hePCHGBSTOIG6K, for
a further 4h. The reaction m xture was cooled to roomtenperature and then
concentrated in vacuo. The residue was pari'tione-d bet ween et hyl acetate
(100m ) and 0. 2% aqueous sodi um hydroxi de*30 solution (100m ). The

aqueous |ayer was extracted with ethyl acetate ( 2 x 75n nd t I ned
organi ¢ ext r selutionwasdried {magnesipmisulphiats) a mtrﬁ%’”dpﬂ@z‘( &%ﬁh ?‘?l%ﬁgp

WO 97/ 44337 . . .

PCT/ GB97/ o13é’f“i‘?ylélo?ﬁ?ﬂfwwém&?@ﬁﬁ%%’ﬁé‘sﬁs&rﬁf%‘l’j? BH'at e) and concentrat ed

| vacuo o furni SydRmind bjdd (3 diyoidstidcl o ueinepuipduion of2-[Io (3 delmethyls an
r

as a brown oil. Hydrazine hydrate (3.2m) was added to a stirred suspension

or 2- I[ 1- ( 2,mz -l%xn#rml)]-hmMW@m? Hoxgtbﬂmslyp@ln(‘:'@yﬂbgﬂ;q oy | ﬁ.ne
3 LT ' op Wi -

Pt od at or ciigns was Bespah i 656 Rt o IR 8 kit i, 9K 16 ot oy "

room t enper aighf g gw cdoling td rdGi tafpaature) WatdtS0ml) wiishdaed hFthRinbiiukd)

di chl or onet hane X 20nl ). "The conbi'ned organic extracts were washed wth

2M aqueous hyesitractéd with dickloriothettabe(3 x SGmi)e Th¢ gombinghorgasin extoadtsiweeOmished The
| uti I ed ' |.phat d trated i ) _
Pur 11 cat | on Wih S aducius RORRBRR G D oFRte: (3 % 20m0) whd Wk, SOADSTH ¢ by
tate in h | el s ; | L |
TLC Rierr] o SBREPn SIS A oligntiih Sulehaley did cprccteibb 25 1acds| Miifclin By
2- Et hyl - Tone tcbiuichronuitopraphy énciicd) elusing with 54 eyl acetate in hexane yielded the title

2- Et hyl - 7- met hoxybenzof ur an- 4- carboxylic acid (4.05g) was heated in dry
tol uene 15 (69 Sfﬁ?ﬁﬂ‘ﬂ’ﬂﬁﬁl‘ﬁri de (14m) under nitrogen at 90[err]C

for 2h. The | gy %?P&&% hdx@né) yYness in vacuo and azeotroped with
dry tol uene (sg’(;:k!s@g?\)cﬁzo or t%ﬁe t|9| e conpound (4.4g) as an off-white
solid. np 10(1“@&“& 2 | nt @-BagilTe-metlidxybendofirsh-4-carbonyl chloride

7- met hoxybenzof ur an- 2- car boxyl ate 20

7- Met hoxybenzof ur 2Ethylcimedeiybenzofisranr4carthgyylic said ¢4 05g)was heatedindry tpiuepe

nmbi ned d ' . d Preig
then adddd " afaodbb Rl RiatAGRICHAh Hager nidore SPEYc i AL THE sobh S |
an of f - whi t e eqiiptwited fol difnesiniviickd 8nd/geotroped with dry toluene (2 x 50mi) to afford the
title compound (4.4g) as.an off-white solid.

mp 100-102°C |
Intermediate 13 Methyl 7-methoxybenzofuran-2-carboxylate
20 7-Methoxybenzofuran-2-carboxylic acid (10g) and methanol (110ml) were

combined under nitrogen and cooled to 0°C. Acetyl chloride (11mi) was then added and
stirring continued for 18h. Removal of the solvent afforded an off-white crystalline solid
(10.7g) | | |
TLC R 0.94 (10% methanol in dichloromethane) _
25 Intermediate 14  Methyl 4-formyl-7-methoxybenzofuran-2-carboxylate
| To a suspension of Intermediate 13 (1g) in dichloromethane (14ml) at 0°C was
added titanium tetrachloride (IM sdlution in dichloromethane, 5.3ml) followed by
dichloromethyl methyl ether (0.44ml) s a solution in dichloromethane (3ml). The reaction
was slowly warmed to room temperature then heated to 35°C for 18h. Upon cooling, the
30 | reaction was poured into ice-water and the aqueous phase extracted with dichloromethane.
The combined organics were washed with water, dried and concentrated to afford a biscuit
coloured solid (0.97g). o



TLC R[err] 0.94 (10% net hanol in dichl oronethane) 25 I nt er medi ate 14 *
Met hyl I met hoxybenzof ur an- 2- car boxyl ate To a SUSRER;

I nter rredl‘g?’e"% %1g) in dichloronmethane (14m) at O[err]C vvasahs],‘(gmgél
titaniumtetrachl oride (1M solution in dichloronethane, 5.3m) followed by
di chl oronet hyl nethyl ether (0.44m ) as algol ution in dichloronethane
(3m). The reaction was slowy warned to roomtenperature then heated to

35[err] C f orgriBR, 0.88¢10% Rthanel in'dithlortOmeth@ad)t i on was poured into ice-water
“and the agueous hase extracted with dichloronethane. The conbi ned organics

wer e washed Intdrmedinte1S dr iMethyhé-carhaxyrit-nethpxybengofunan-2reaboaytate col our ed
solid (0.97q). WD 97/,44337.

PCT/ GBO7/ 01361 18Fort Eired Syspensionafkermerinte, 144Q.578) iy thutanel (14 3mdvis added
I nter nedi at g, eﬁ% W@m&a bY sediti pho¥ hezlsm?uﬁ&rr ghdsodiut TO a

stirred susp nediate 14 (0.97g) in t- utanol (115n1) was
added 2- 1set lehlorite l(nﬂdg dn 28mll )wates).| Stiveicig byasscmmuue@fnnsﬂh ahee reabtioty soluti@sni

water) and sodium 5 lorjte (3.74g ip 28m water Stirr cop} i nued
For “ah, "t he conerimEsd sainaritioRedbrrem styides % agismubociane ¥hy

oot et and HBHHE W Su 08 BT AL 0 o i BIOPale @xd” =

et her affordﬁdmmmuaﬂorddaphléﬁe!ﬁﬂgéohd'mﬁzg{.err] 0. 64 (10% net hanol

i n di chl oronet hane) 10 Inter
7- Met hoxy- 2- TG RoQ:d 1 %MEEEE ‘&‘?‘X‘N E@E!‘&Pt')onyl chloride Internediate 15

(0.629) at e ry t i under
A i rogertS ﬁ&ms&rg-ﬁr PMRee T feihbtrbBh b np b 2ok, |
vacuo and azeotroped wi th dihjoridd uene (2 x 50m ) to-afford the title

conmpound (0.51g) as a pale 15 brown solid. TLC Rlerr] 0.0 glo% nmet hanol in
di chl or onet hane) Intarmediatei b (0.628) was heated in dry toluene (23ml) with thionyl chlonde

o B0 oo GBS 0 T R s s v g

~ 2-acetyl - 7- nieb@dp e&ﬁwt&uﬁeg k@nﬁﬂ)’fd &iford tROtide ¢drysovnd (0.5agas dpalani de
(0.5g) in toluene (50n) was ad

15 brown solid. _
- TLC R;0.0 (10% methanol in dichloromethane)

Intermediate 17 2-(1-(t-Butyldimethylsilyloxy)iminoethyl)-7-methoxy-4-[N-

(3,5-dichloropyrid-4-yt)|benzofurancarboxamide
To a solution ‘of 2-acetyl-7-methoxy-4-[N-(3,5-dichioropyrid-4-
20 yl)jbenzofurancarboxamide (0.5g) in toluene (50ml) was added O-(-
bntyldimeit;ylsilyl)hydroxylanﬁne (0.39g). The reaction mixture was heated under a
nitrogen atmosphere under Dean Stark condiﬁons for 3 days then left stirring at room
| temperature for 2 days. The reaction nuxture was concentrated to dryness giving the
- crude product. Purification by flash chromatography on silica eluting with 50% ethyl
25 acetate in hexane afforded a white solid (0.22g). |
TLC R, 0.53 (50% ethyl acetate in hexane)
Intermediate 18 2-[(Pyridin-d-yl)carbdnyl]-'l-methoxybenzofuran-4-carbonyl
chloride hydrochloride

The title compound was prepared in a similar manner to Intermediate 1.




but yl di met hyl si |yl ) hydr oxyl am ne (0.39g). The reaction m xture was heated '
under a ni twpmersmatrnosphere under Dean Stark conditions for BCT/GBS7/0136h -
|l eft stirring at roomtenperature for 2 days. The reaction m xture was
concentrated to dryness giving the crude pr,qduct. Purification by flash
chromat ography on silica eluting with 50% et’hyl 25 acetate in hexane
afforded a white SO|Id 0.22 TLC Rl err].. 0,53 (50% et hyl _acetate in
hexane) | nt er Intexmediatedd g ?i\‘lethoxy-z- (pynlim-cl—yl)ca(rbongvl|ben¥ofuran-4-carboxyhc

2-[ (Pyridin-4-yl )car bonyl] T3t hoxybenzof ur an- 4- car bonyl chl ori de
hydrochl ori de The title corrpound was prepared in a simlar manner to

I nternedi ate 1. 1difAd83T)carbonyl])-4-bromo-7-methoxybenzofuran 3.3

PCT/ GB97/ 01361 19 Ilrﬁ?nedl at? 19 yi] y (3.3g),

7- Met-hoxy- 2- [(qy;zenydphospin ) 3 8), b bistriphenyiptiosphine)palladivioo x (M) cchiaride (0.47g),

{1 phiny! phod @%{,gg@xn};, bR IO EL 7R were oMbl aPre

(0.47g) . 5 ,ﬁ%ﬁ}@mma(mm @Jgeafwfmmoﬁ&é&ﬂch Efi.‘o'rk %@Wth

(57m ) were co ned in a Parr pressure reactor. The vesse

car bon nonoxi dlﬂmmimlogdeuddlﬁdpmedm 86°C with stirring fond @jsa@d cod:img dndateleatet 0
80[err]C wt t|rr|n or 3.d . On cool i,ng and ease.of pressure the
t et rahydr of ur%ﬁl’ %H’G’m oyed,Hivacyg, {-&q Eﬁ‘ﬁ'ﬁﬁﬂ‘

acetate 10 p‘?%“%%%ﬁ“r‘ﬁ?‘%%ﬁ?'éﬁé"ﬁ"’ OP {oald (25000) A valed ik i fogme

acetic acldl uf200mi). Thelagoéous dayer ngs thencacidified to pids withciceti¢ adi¢ unda- icobathct ed

by filtration apd ied to \Le,abel solid.(2.97g9). MS. MH obseryed
The fol | owi ng“‘PH’E&&h@ f&ﬁ l&fﬁﬂ%mﬂ;ﬂfb‘@é&&“@a solid

I nt er medi at e 7- Met hoxy- 2 (2 th| azol ocar bonyl ) benzof ur an- 4- car boxylic
add The title co yound was obtained as a creamsolid (625ng). MS. [ M+H|
observed I nt M&M-al-lmb?&ved

4- Br onp- 7- nmet hoxy- 2- yridin-4-yl)carbonyl ] benzofuran 20 Br omi ne
(0.02m ) was addedThefo ﬁowztlmmemwm by asimiarpsesedure. 7- met hoxy

15 Intermediate 20 7-Methoxy-2-(2-thiazolocarbonyl)benzofuran-4-carboxylic

acid
The title compound wis obtained as a cream solid (625mg).
M.S. [M+H] observed _
Intermediate 2 4-Bromo-7-methoxy-2-[(pyridin-4-yl)carbonyl]benzofuran
.20 Bromine (0.02ml) was added to a mixture of 2-[(pyridin-4-yl)carbonyl]-7-methoxy
benzofuran (0.1g) in methanol (7mi) under a nitrogen atmosphere cooled to -78°C. The |
reaction mixture was allowed to warm to room temperature over 2.5hrs. The reaction was
then diluted with ethyl acetate (40ml), washed with 5% sodium metabisulfite solution
(2x20ml), saturated sodium bicarbonate solution (40mi), dried over MgSO, and
25 concentrated to dryness to afford a pale yellow solid (0.05g) as a 2:1 mixture of
product:starting material by nmr,
TLC R, 0.65 (10% methanol in ethyi acetate)
Intermediate 22 4-Bromo-7-méthoxy-2—(2-thiazoIocarbonyl)benzofuran
- A stirred solution of 7-niethoxy-2-(2-thiazolocarbonyl)benzoﬁxran (3.09g) in
30 methanol (160ml) was cooled to 0°C '-under an inert atmosphere and bromine (0.61ml)
' added dropwise. Stirring was continued for 18h at room temperature and the solvent was

then removed in vacuo. The residue was partitioned between SN potassium



benzofuran (0.1g) in nmethanol (7m) - under a nitrogen atnosphere cooled to
-78[err] C The reaction mixture was allowed to warmto rool;Qf.{. ure
over 2.5hWOI"MB7  eaction was then diluted with et hyl acet ! @nﬁ
washed with 5% sodi um netabi sulfite solution (2x20m ), saturated sodi um

bi carbonate solution (40m ), dried over SO err] and 25  concentrated to
dryness to afford a pale yellow solid (0.059) as a 2:1 m xture of

product : st ag ga.eﬁde(%hm)vm souiufi "etablsGlfitt <20GmIY.aab dthy) %acerte) (100mi). n Thehy |

acetate) Interned ate

4- Br onp- 7- mateous phase was extractes] withethyl #getsteGr6val), driedymagnesivra sulghate) and of

s cool e eSSt Bt efo i v TR oeBlnd fo s ke ool "agcea
dropw se. W%‘nrerm Oﬁwwﬁxﬂi at roomtenperature and the

sol vent was vacuo The 'resi due was . partitioned between 5N
pot assi up !n@%fbﬂ%? 7-Methoxy-2-{(pyridin-4-yl)carbonyl]benzofuran

PCT/ GB97/ 01361 20 de(60Q 5% I 0 t hyl
rcetate. (100m1); WIOmENEODRYIAR EREOmta (5a) vl apa gkﬁ;ﬁi M
60m d ﬁhgﬁﬁgﬁ% glthgd, h
t|tIZa co:r;:)g%h% as a belge soll qgg&QQ TLC 55 (5 0/?&2;{1%?/1': g\cgest atg I n
hexane) 5 TLG Ry0153!(ahyt acitate)
7- Met h 2- di n4-vyl | ] 4- tyl i di
hydr ob(r))c())r/n d&gg&.ﬂlﬂ?ﬂ)yv;ﬁ%&g ﬂ'@léﬁ"#&&?a‘g 'P‘!—!& Slon] ﬁe 5|) Ironylr :atrl Prgnner

I di b
to Intepged ate xﬁ] ace Jt{%@ df’ &b&nﬁiﬂ@?@?@‘@}&aﬁoﬁ’@bhﬁ%%@ C a$ Qddedo) -

TLC R efP] 053( X |hYEr

7- Met hoxy- 2gbdi aﬂ'gﬂand stirfing obntinged fot 10 rmnutesTn-Bl'ontoacetyltluazolwt ion
of o- van|II|n ( ) in e anol 70n1) at 55[err]Cwas adde '”fR
hydr oxi de (hyd!gbmm& ed-prstionwise and hegtingwas continu for e

2- Bronpacetyl i hi azol e and
heating was BE'HP ﬁl&%&ﬁoﬁéﬂ‘a&@g@ﬁ}%ﬁd%?a Iowe&g% g’é% gbﬁﬁ
concent r at ehetweenawhiter (F00mly and syl maﬁa(IOOﬁﬂ)oaﬁﬂeMcMethlqd acaaam )
and ethyl acetate (100m ) and extracted with et hyI acetate 15 TH)

t he conﬂﬁne@bﬂjd)u @emm&ee%emnm phagesowere deeth r‘ﬁ"gﬂ‘F‘HWAt sul
U K S8 PSP, .,
title co Wpo%mda dltting WitlS0% ethyll acetate in hexane gave the title compound as orange needles
|  (3.099). |
TLC R, 0.55 (50% ethyl acetate in hexanc)
20 Intermediate 25 #(Bmmoaceiyl)pyridine hydrobromide
| 4-Acetyipyridine (10g) was combined with 48% HBr solution (18mi) and heated
to 70°C. Bromine (4.7mil) disﬁolved in 48% HBr solution (5ml) was then added
dropwise and heating then continued for 2.5hrs, The precipitate which had formed was
collected by filtration, washed with 1:1 methanol:hexane (20ml) and dried to give a cream
25 solid (19.5g) as 2:1 r_nixture of product:starting material by nmr.
mp 170-172°C
The following Intermediate was prepared in a similar manner.

Intermediate 26 2-Bromoacetylthiazole hydrobromide

‘The title compound was obtained as a pale yellow solid (5.57g).
30 'HNMR (d,-DMSO) 5 5.00 (2H, CH,), 8.2 (1H, aromatic), 8.4 (1H, aromatic).



(3.09g9). TLC R err] 0.55 (50% et hyl acet ate in hexane) 20 Internediate 25
4- ( Br onpacewd 9s3rdi ne hydr obronmi de 4- Acetyl pyridine (10g) wCIT/GEaTR36Rd
with 48% HBr solution (18m ) and heated to 70[err]C. Bromne (4.7m)

di ssolved in 48% HBr solution (5m) was theahadded dropwi se and heating
then continued for 2.5hrs. The precipitate I ch had forned was col |l ected
by filtration, washed with 1:1 methanal_:hexane (20nl) and dried to PI ve a

cream 25 sol iIntermediste 275 >4 Nitrophenyl oveﬁmat?c@-ﬁt-mqqagbm'mw bl

np 170-172[err] C The fol |l ow ak'% l;@dl ate was prepared in a simlar
manner. |Internedi ate 26 2-Brono yl t hi azol e hydrobrom de The title

conpound was obt ai mmw&idhdfqlmmm 521 d2ofoésrbonytfbentofiifahd-cfdxylic
(d{err]-DVSO [err] 5.00 (2H, CHerr]), 1H, aromatic), 8.4 (1H,
aromatic) . msmg)au dxchloromethane (40ml) were added 1-(3-dunethylanunopropyl)-3-

et oy ?’?%ﬂiviﬁa'ﬁv%r E‘m‘?f’?“s'a%ezof@’?%{ﬂ%‘) fbitrapbesal, (430mp) ¢ 4nd, 4

sol ution of 7-gRidigiMing 5 ENRE AnBGR), |)ﬁﬁﬁ§%%nﬂnﬁrﬂ%&ow ﬁ.eacthei
(625ng) in-di chloronet hane 40m )" were added 1 di rrelt'dr?/l am nopr opyl ) - 5

et hyl car bodi i mwwdmdromevastlmmchlmmcﬂumﬂ eduqmmpgw&nw 4-
di met hyl am nopysi di ne at al C Stirring was continued for 20h,
Nie 90837 40mg,

t hen the precitieCcampo asmv shed with dichl oromet hane and

MR (D0 [ or 1T TR YEROLS 442 QR OBHUNT. B polilakif), UM, prbrbig), 7 4FHC |
aromat i c) ,107. Gfdratic),8.2¢18kratonmtic), 3. ﬂﬁmhromwnmmﬂ. Srotafit), 9 2(IHpdromatic)

8.5(2H, aromatic), 'lip% H,, aromatic) The foll ow ng, I nternmedi ate was
prepared by a siml Hﬁgmeﬁmfewa%ma%rsdbzammmrmmqeélﬂﬁeny|

T
| nt er nedi ate 29 MM)cbmﬁom&(ﬂ)ﬂﬁgfwbbﬂmbﬁﬁlﬁhWe%ﬁh& carboxyl ate A
solution of 2-acetyl-7-nethoxybenzofuran-4-carboxylic acid (100ng) in
TLCR,0.3 (50% ethyl acetate in hexane)
15 Intermediate 29 t-Butyl 2-acetyl-7-methoxybenzofuran-4-carboxyliate
A solution of 2-acetyl-7-methoxybenzoﬁxran-4~carboxylic acid (100mg) in
dichloromethane (4ml) was stirred at room temperature under an atmosphere of nitrogen.
t-Butyl-2,2,2-trichloroacetimidate (0.16ml) followed by boron trifluoride etherate
(0.012ml) were added and the mixture stirred at room temperature for 2h. The reaction
20  was quenched by the addition of a saturated solution of sodium bicarbonate (1ml). The |
mixture was extracted with dichloromethane (3x10ml) and the combined organic phases
dried over magnesium suiphate. Removal of the solvent in vacuo and purification by flash
chromatography eluting with dichloromethane gave the product as a white solid (130mg).

TLC R,0.25 (dichloromethane)
25 Intermediate 30 (2)-+-Butyl 2-(1-methoxyiminoethyl)-7-methoxybenzofuran-4-
' carboxylate

A mixture of (Z)-t-butyl 2-ace_tyL7-methoxybenzoﬁ;ran-4—earboxylate' (0.54g),
methoxylamine (0.31g), pyridine (0.46ml) and toluene (50ml) was refluxed under Dean
and Stark conditions overnight. The mixture was then cooled and the toluene removed

30 invacuo. The residue was taken up in ethyl acetate (100ml) and washed with water
(50ml) then brine (50ml). Drying over magnesium sulphate followed by removal of the



di chl oronet hane(4m ) was stirred at roomtenperature under an atnosphere of
nitrogen. .t-Butyl-2,2,2-trichloroacetimdate (0.16m ) foll owed by boron
trifluori WY& ate (0.012m ) were added and the nixture BFﬂGrBééméﬁlroom
tenperature for 2h. The reaction 20 was quenched by the addition of a
saturated sol ution of sodium bicar bonaten% m ). The m xture was extracted
wi th di chl oronet hane (3x10m ) and the conbl ned organi ¢ phases dried over

magnesi um sy . of st he . r y
flash chr ona%%%?tégK@%ﬁ’hﬁ%@ﬂs&%ﬁ/@%ﬁe{ﬁﬁiﬁy%&@n %"ﬁﬁ ‘%Irl%og% asé)a _
white sol i d gatstheprodutt &5 £atodrjesdoik5 (di chl oronet hane) 25 Intermediate 30
(2)-t-Butyl 2-(1-nethoxyim noethyl)-7-nmethoxybenzofuran-4- carboxylate A

m xt ure of R¢ 9,52 fdichlorpmethape)7_ net hoxybenzof ur an- 4- car boxyl at e (0. 54g) ,

Under bean dnmelite 3RY @3S ey i ack Rl et APt B AR e

the tolugne renoved 30 indﬂﬁﬂgﬁcl—aa resi due was taken up in ethyl acetate
(100m ) and washed with water (50m ) then brine (50m ). Drying over

gacg_/ngsBigglmoiglesphgtﬁeso T?nﬁy‘-btgbgﬁgl ur, i i. a; (i,emh?l)g? fl.as b?m?mntt ra h
cl Ut g wi ¢ RagoRAet, Oy a8 iioResteti Be (0I0SFD & wigliotmisdmse JSRD L, 7
(52 (1 e hasE s 1SOATERGRL: fof 4 AORIE aidhot o riflyoroacetic acid (0.1m) was
carboxyl i ¢ addet snd stinving contirfued Hvemight: yThe solvent was removed in vacuo and the

1111 Uonfao dedue s giasuraison wiard daoh (el 2 spcsbeofmedane (PRIEE  oom
temper at ur e chfbvetkood titidriginiehiif! The Bloduct bt S5BREE £wfd i riip) 2

added and stirring continue verni vent was renoved acuo

and the 10 TLERgM22 (dichlesoarthane)X ed i n 'vacuo from tol uene (2x5nm) and
di chl or onet hane_ ( ) to renove excess trifluoroacetic acid. The product
was obt ai ne@P&335 e solid (72ng). TLC R[err]- 0.22 (dichloronethane) np

: g?’?’l_zﬁgg ﬁg;hﬁ:‘-ﬂﬁﬁﬁ%# ?t7? (%;-4-Ni(t;))bﬁ'elﬂiyﬁ r Oph%“-methoxyiminoethyl)-']-
15 ' methoxybenzofuran-4-carboxylate
A solution of (Z)-2-(1-methoxyiminoethyl)-7-methoxybenzofiran-4-carboxylic
acid (70mg), 4-nitrophenol (41mg), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (56mg) and 4-dimethylaminopyridine (catalytic) in dichloromethane (20mi)
was stirred at room temperature for 6h under an atmosphere of nitrbgen. The reaction
20  mixture was diluted with dichloromethane (20mi) and washed with water (3x20ml).
Drying ovér magnesium sulphate followed by concentration to dryness in vacuo gave a
pale yellow solid. Purifcation by flash chromatography eluting with dichloromethane gave
the product as a white solid (53mg)'. ' - '
TLC R, 0.42 (dichloromethane)
25 mp 195-196°C . _
Example 1 . 2-Acetyl-7-methoxy-4-fN-(3,5-dichloropyrid-dyl)]benzofuran-
carboxamide (Method A) |
Sodium hydride (0.03g) was added to a solution of 4-amino-3, 5-dichloropyridine
_ (0.08g) in anhydrous ¥, N-dimethylformamide (1 mf) at room temperature under nitrogen.
30 This stirred mixture was warmed to 60°C for 1 hour before addition of 2-acetyl-7-
methoxybenzofiran-4-carbonyl chloride (generated from 2-acétjl—7-
methoxybenzofuran-4-carboxylic  acid, 0.12g) washed in with anhydrous



15 . met hoxybénzofuran 4- car boxyl ate A sol ution of

(2) - 2- ( 1- mesyleyosydasanoet hyl ) - 7- met hoxybenzof ur an- 4- car boxyl i ¢ pegidBot6£580) .
4-ni trophenol (41ng), 1-(3-dinmethylan nopropyl)-3- et hyl car bodi i m de
hydrochl ori de (56ng) and 4-di et hyl am nopyridine (catalytic) in :

di chl oromret hane (20m ) was stirred at -room2®nperature for 6h under an
at nosphére of nitrogen. The reaction 20 - m xture was diluted with

di chl or onmet hadsN¢dbbethyifermamides (2sal). vﬂ'hmbmremv(m heatak 94 6@ G fosr 4 hours,
| te,fol | d b t

oA yel | ow s lpwed b podleapure ik SaRe{tont o, Bofpeiaaipio. ehyd il FSmB.

di chl th \Wht 2

T o et S i 0 e

2- Acet yl - 7- neidfiekyvet niatinédsiinbsulpiiabe, ﬁlmmﬂmdwwmﬁwbwgmwmnd&

o no- . - aKeTEr s R By ol P reirmay ik e ot 2608
am no-

(1m) at roo AP stirred m xture was

warmed to GOW%ME#%QE{) 5?%:@% ?@hd@&fiacetyl

met hoxybenzofmmza(mmylmﬁtémrhdme) (generated from 2-acetyl -7-

nmet hoxybenzof ur an- 4-carboxylic acid, 0.12g) washed in wth anhydrous
WO 97/ 44337 mp 252-254°C PCT/ GB97/ 01361

23 N, N-di net hyl f or de (2 s_heat

for 4 hours, Mo coolmz)E H‘ﬁ‘ﬁ?"&'@m’ %f’ 'g?'mlé &@"? to
et hyl aceggte (2x50mn). These,mm.amﬁaﬂgtg) wer e vvashed w th water :
(50mM ) and saturated bri ne(50rr1) t hen dried over magnesi um sul ggate

fil tfer ed and evaporﬁawmn ma-gmm?mfmwmd« Omg))in dry )
P 0-,80% e
acetate i n el SOMERERS ROHMbsiltes et SRatta st chidride Gl angf 5

(50% et hyl ac Rk iR T Rurs]Tha B0l &Brbhioh ki WER dvagorated 7 vacuo and the
2- Et hyl - 7- met hoxy-4-[ N- (3, 5-di chl oropyri d-4-yl )] benzofuran- 10

car boxam de ( midnamayowdsuim toluene2x 10ml) to afford the acid chloride as a white solid
2-ethyl - 75 gt B Qi 8 s GRS DBy dinG (B0 (o0 TN difheMormamide (20ml)
under an inert atmosphere was treated with sodium bis(trimethylsitylyamine (1.5ml; 1.0M
in tefrahydroﬂxran) at ambient temperature for 30 minutes. The aforementioned solid acid
chloride (325mg) was added to this mixture and heated at'50°C for 3 hours then allowed
to cool overnight. It was evaporated in vacuo, saturated aqueous s‘o‘dium bicarbonate
20 (50ml) added and extracted into dichloromethane (2x50ml). These extracts were dried
" over magnesium sulphate, filtered and evaporated in vacuo to give a crude residue.
Purification by column chromatography on silica eluting with 50% ethyl acetate in hexane
afforded a white solid (210mg).
" TLCR,0.15 (25% ethyl acetate in hexane)

25 mp 199-200°C :

Example 3 : 2-Acety|-7—methoxy-4-{N-(pynd-4-y])]benzofurancarboxamlde
 (Method C) |

A solution of 2-acetyl-_7-methoxybenzoﬁ1ran—4-carbonyl chloride (164mg) in
anhydrous dichloromethane (10ml) under nitrogen at 0°C, was treated with 4-
30 aminopyridine (0.07g), triethylamine (0.12g) and 4-dimethylaminopyridine (2mg). This
solution was allowed to warm to room temperature and stirred overnight. The reaction
mixture was washed with saturated aqueous sodium bicarbonate (10ml), water (10mi) and



tol uene (50m ) under an inert atnosphere was treated with thionyl chloride
(2m) and ‘0o reflux for 2 hours. The cool ed reaction _jm xt S
evapor at eab(i?%;'%‘éﬂuo and the residue azeotroped with dry toFG’é%#’rﬂﬁ"%m)
to afford the'acid chloride as a white solid 15 (325nm).

"4- Ami no- 3, 5-di chl oropyridine (230ng) in dgy N, N-di met hyl f ormam de (20m)
under an inert atmosphere was treated with sodium bis(trinethylsilyl)am ne
(1 .5m; 1. Githirstel rine(1omN)theri asied a{reralﬂ%ﬂﬁhmtﬁfﬁhﬁfe?méﬁd hid eviiporitelheS -
The af orementioned solid acid chloride (325ng) was.added to this mxture
and heat ed awcgolegive @ crute residue., Purification Sy (coluau chooratographeomsilita eluting was

evaporated in,vacuo,, saturated aqueous,sodi um.bi car bonate 2 (50mM ) added
and extract éﬂ"!i"?‘dﬂ'ﬁw& m%’%‘gﬁ‘i}aﬂ%@@weﬂ‘aéﬁ@%mre dried over
magnesi um suRRL 627 (5% ntdRhoPixdiGiicienledaRE) | N vacuo to give a crude

residue. Purification by columm chromat ogrdphy on silica eluting with 50%
et hyl acét atmp 247-248Chédec) f orded a white solid (210ng). TLC Rlerr] 0.15

(25% et hyl acetate in hexane) 25 np 199-200[err] C Exanple 3

S acetyl . 7- BaRBISAs. | N py ArhcetviT meaa N Rt X BEoRkhensefucyn-,

-solution of 2-acetyl-7-net ﬁ@ﬁﬂﬁ“uran%-car bonyl chloride (164ng) in
anhydr ous di chl or onet hane under nitrogen at O[err]C, was treated

with 4- 30  am WefN-(Prdpylamind)]pyridine t r (0c08p)! amiase {reatdPg) withd 2-acetyl-7-

4-di met hyl am nopyyr i di pe (2ny). Thif solution was allowed to warmto room

t enper at ur e"éﬁﬁm{’?ﬂ@ gylchloride (0488} asin methad € ¢o sffierd\apafe-yellapt

sat ur at a i um bi carbonate (10m ), water (10nm) and WO

97/ 443?36 Wfﬁﬁﬁj PCT/ GB97/ 01361 24

sat ur at ed bITUERIOBY (5% neethanbi iacaim&anﬁﬁﬁﬁgsi um sul phate, filtered and
evaporated in vacuo to give a crude residue. Purification by colum

- chr omat ogr afR¢film); 1292, 4387 1647,1§8%xcmi 5% met hanol in di chor onet hane

af forded a | e veld ow sol i,d, (8501, . C 0,27 % hanol. in
di chl or onet mé np 24‘?—"2&%‘["@%’ PCI#M%E@%W@"A’% quﬁibenzo uran-
2- Acet yl - 7- met hoxy- 4- [ N- ( parbbxdmide - \- propyl] benzof uran- carboxam de
4-[ N- (Propyl am no)éﬁ)lyri dine (0.08g) was treated with 2-acetyl-7-

15 2-Chloroaniline (0.42ml) was treated with 2-acetyl-7-methoxybenzofirran-4-
carbonyl chioride (1g) as in method C. Purification by column chromatography on silica
cluting with 50% ethyl acetate in hexane afforded a solid (137mg).
mp 179- 181°C

Example 6 2-Acetyl-'7-methbxy-'4-[N-(z,&dimethylphenyl)]benzofuran-

20 carboxamide
2,6-Dimethylaniline (0.49mi) was treated with 2-acetyl-7-methoxybenzofuran-4-
carbonyl chloride (1g) as in method C. Purification by column chromatography on silica
eluting with 50% ethyl acetate in hexane afforded a solid (255mg).-
TLC R 0.23 (50% ethyl acetate in hexane)
25 mp225-226°C
Example 7 . 2-Acetyl-7-methoxy-4-[N-(4-methoxyphenyl)]benzofuran-
carboxamide ' -
4-Methoxyaniline (S67mg) was treated with 2-acetyl-7-methoxybenzofisran-4-
carbonyl chloride (1.19g) as in method C. Purification by column chromatography on silica
30 eluting with 50% ethyl acetate in heptane afforded a yellow solid (103mg).
TLC R, 0.26 (50% ethyl acetate in heptane)



met hoxybenzof ur an- 4- carbonyl chloride (0.15g) as in nethod Cto afford a
pal e yel | owwb®7/4433¥70am (129ng) .- TLC Rl err] 0.57 (5% net hanol PCHGB97/01361
di chl oronethane) IR (film; 1292, 1587, 1647, 1685 cnierr] Exanple 5

2- Acetyl - 7- met hoxy-4-[ N- (2- chl or ophenyl ) ] benzof uran- car boxam de 15

2-Chl oroaniline (0.42m ) was treated with cetyl -7-met hoxybenzof uran- 4-

b | chlor]d ' th P f
chr ot ogr aphyEAsmBlEEd . 2° o) LA RERTrmetRRe é@moai/oég‘ Renrit-2Xr de
lid (137 179- 181 ?ﬁﬁﬁﬁ?
g-,sb\geltyl (7 rrerr?)hox;rp4 [N-(2, 6-di net ’F:a eorf;il 'f%g\r'\l;g* uran- 20 -
b oe £ koo 0 4 ot o7 v
Purification W@é &?MM i@bgﬁﬂ 6&4{.& ISPSTHQN i ¢} |“|‘FQ°W‘H°"56%‘§PWF at
acetate 1 nshexgy i‘?.@%ﬂﬁ&ﬁﬁré?g%' 3 ﬁg%@ Cof g Skt PonictndxyberiBhitil-4-

acetate i nThexane

2- Acetyl - 7- Wthmnyﬂciﬂbhdéfomd)dﬁmﬁw fw -wiboddded aid cthen stirred
4- Met hoxyani | i ne (5673 was treated with 2- acet - (- et hoxybenzofur an- 4-
car bonyl ~ chl ooverght b mmaomﬁommomqwm was ad

chr omat ogr aph SiLi | W Wit % acetate in h ane
afforded a ye?‘f‘g&p & Bt M #LM@%F%W

hept ane) Vw phn.me!ﬁlteredand orated in vacuo. The crude residue was nﬁedb
PCT/ GB97/ 01361 Exanpl e cvap ° pu y

2- Acet y| - 10nrechlusp-chromatqgsaphy onsilic elusing with\50%4ethyl pcsthte in hexane to afford a pale
benzofurancarb am de Q@%‘H&; D) 2- Am no- 3- brono- 5- et hyl pyri di ne (0. 649)
in dry tetrah?’ ﬂ was treated vvith sodi um hydride (0.15g; 60%

di spersi on '”Mdk{olﬂ‘éﬂ%éﬂnylm ere at 5 anbient tenperature for
15 mnutes. A solution of 2-acetyl -7-nmet hoxybenzofuran-4- carbonyl chloride

(0.86g) in drExampdé\3irof ur arA¢apliimethoxpdd N-(3-miethiylphenyl)]bezofuran-
' carboxamide
15 m-Toluidine (0.42ml) was treated with 2-acetyl-7-methoxybenzofuran-4-carbonyl
chlonde (1g) as in method C. Purification by column chromatography on silica eluting with
50% ethyl acetate in hexane afforded a yellow solid (200mg).
TLC R,0.5 (50% ethyl acetate in hexane)
mp 193-195°C .
20  Example 10 2-Acetyl-7-methoxy-4~[N-(3,5-dichloropyrid-2-yl)]benzofuran-
- carboxamide '
2-Amino-3,5-dichloropyridine (0.758g) was treated  with 2-acetyl-7-
methoxybenzofuran-4-carbonyl . chioride (1.17g) as in method D using NN-
dimethylformamide as a cosolvent. Purification by column chromatography on silica
25  eluting with 3% methanol in dichloromethane afforded a yellow solid (13mg).
TLCR,0.5 (50% ethyl acetate in hexane)
Example 11 2-Acetyl-7-methoxy-4-[N-(z-methylphenyl)]benzofnran-
carboxamide
2-Methylaniline (0.21mf) was treated with 2-acetyl-7-methoxybenzofuran-4-
30 carbonyt chioride (0.5g) asin method C. Purification by column chromatography on silica
eluting with 50% ethyl acetate in hexane afforded a yellow solid (128mg).
TLC R0.24 (50% ethyl acetate in hexane)



overni ght before evaporation in vacuo. Agueous sodi um bi carbonate (50m)

was added“@'gdmg;ﬁ m xture extracted with ethyl acetate (2xpOfhonoB365e
extracts were dried over nagnesi um sul phate, filtered and evaporated in

vacuo. The crude residue was purified by 10 colum chronat ography on
silica eluting with 50% ethyl acetate in 2fexane to afford a pale yellow
powder (95ng). TLC R[err] 0.5 (50% ethyl acetate in hexane) Exanple 9

2- Acet yl - 7- rimp Imae\i78°CH ( 3- net hyl phenyl ) ] benzof uran- carboxam de 15

m Tol ui dine (0.42m ) was treated wt

2-acetyl - 7- rézmm&of ur &nAAGQ&FﬂEﬁSh”lTﬂ'WT(Gé“E‘i'gf)'?k"!‘ﬁhﬂe!‘ﬁ%)]c
Purification by colum Chrmﬁﬂﬁfﬂﬁﬁ ica eluting with 50% et hyl
acetate in hexane afforded a yellow soﬁagﬁ?§00ng). TLC Rlerr] 0.5 (50%
ethyl acetate in4aMethony-2-meth§ianilidd 5[ 56nif) 20was Extregted: 1@ith  2-acetyl-7-

2- Acet yl - 7 rret hoxy-4-[ N- (3, 5-di chl orodoyrld 2-yl )] benzof uran- carbo am de
2- Ani no- 3 trahipnided Og) as in methad G, Parificatiop by column

3?%2?%??2?%&%@04 i o S0 shie i Eed it by e aRCt 2 i Sl o,

silica 25 %g wi th 3% nmet hanol in dichloronethane afforded a yell ow
solid (13ng TLC Rlerr] 0.5 (50%ethyl acetate in hexane) Exanple 11

2- Acetyl - 7- rﬁzchnxq;za (5024 @hylacetgteim bexans) benzof ur an- car boxam de
2-Met hyl ani | i ngm( ﬁfj’g) was treated with 2-acetyl - 7- net hoxybenzof ur an- 4-
30 car bon o? (0.5g) as in net hod C. Purification by colum

chr omat gy a%égl f:a ely cQ IW-hiethoR Oe @h§ﬁﬁu$¢yﬁ‘mama§tforded

a yel |l ow sol err] 0.24 cetate’l n hexane) WO
97/ 44337 carboxamlde PCT/ GB97/ 01361 26
np 174- 175C Exa

2- Acet yl - 7- met ho%ﬁ@%@&?gbwﬁm%h;rml‘gé?&wwmm%am de

* carbonyl chloride (1g) as in method C. Purification by column chromatography on silica
eluting with a 0-10% methanol in ethyl acetate gradient afforded a ye]low solid (0.14g).
15 TLCR,0.49 (10% methanol in ethyl acetate)
mp 212-214 °C
Example 14 2-Acetyl-7-methoxy-4-[N—(2-triﬂuoromethylpheﬁyl)]-
benzofurancarboxamide '
2-Aminobenzotrifluoride (0.5mi) was treated with 2-acetyl-7-methoxybenzofuran-
20 4-carbonyl chioride (1.0g) as in method D. Purification by column chromatography on
silica elutmg with 50% ethyl acetate in hexane afforded a yellow solid (0. 123)

mp 164 - 166°C _ _

Example 15 2-AcetyF7-m¢thoxy—4-[N-(3—chloropyrid-4-yl)}benz_ofuran-
carboxamide - _

25 4-Amino-3-chloropyridine  (0.26g) was treated with 2-acetyl-7-

methoxybenzofuran-4-carbonyl chloride (0.5g) as in method A except that the initial anion
generation was performed at ambient temperature and using 15-crown-5 (0.90g).
Purification by column chromatography on silica eluting with 5% methanol in
dichloromethane afforded an off-white solid (0. OSg).

30 TLCR,0.65 (5% methanol in dlchloromethane)
mp 197 - 200°C



4- Met hoxy-2-net hyl aniline (0.56n) was treated wth 2-acetyl-7- 5

met hoxybenzghuhaigs4- carbonyl chloride (1.0g) as in nethod C pEYIGHYHRY61 ON
by col um chronatography on silica eluting with 50%ethyl acetate in hexane

afforded a yellow solid (235ng). TLC Rf 0.25 (50% et hyl acetate in hexane)
np 217 - 218[err]C 10 Exanple 13 27 :
2- Acet yl - 7- met hoxy-4-[ N- (pyri m di n-4-yl )] benzof uran- carboxam de

4- Ami nopyri ni Example.18769) vv&euatybﬂedeﬂhdﬂy-Q—[Ab&d}tlﬂiomm&mMVl)ﬂan 4-
carbonyl chloride (1g) as.in Pod C. ,Purifjcation by colum
chr onat ogr.aphy on silica el uPF'H’Q Farbozamife ot hanol in ethyl acetate

gradi ent afforded %%%%M 14?6 4%§5 J;kg Rh%&tu 0. %«%th( 10%03%ltrﬁ_nol

i n et hyl acet at e)
2- Acet yl - W—eﬁb@mﬁhﬁﬂbm P@Wh)ﬂzeth&ﬁﬂzpﬁmﬁﬁﬁcﬁb?mﬂmde
2- Am nobenzotrlfluorlde (0.5mM) was treated with

2-acet yl - 75 mechremstogTpby on siica ciuting with S0%ethyl acetats in hexaps afferded 3 yellowigalido

D. Purificati col um chr omat ography on silica eluting with 50% et hyl
“acetate in hexane®afforded a yellow solid (0. 12g). np 164- 166[err]C

Exanple 15 TLCR, D45 ¢50% hadetueifr itbxhne) ( 3- chl or opyri d- 4-yl )] benzof ur an-
car boxam de 25 Re QS Amo 3-chloropyridine (0.269) was treated

with 2-acet ytnp7l53nfd6§o&'ybenzofuran 4- car bonyI chl ori de (O Sg) as in nethod

Comporatur o SRASARLAS. oot R INE e Bosinielira.

chromat ogjgphy on silica el uidrpg Hl 5% nethanol in di chI or onet hane
af forded an off-white solid (0.08g). 30 TLC Rlerr] 0.65 (5% nethanol in

di chl or onet hane) rr%-EﬂwhmthGm wp.ﬁ)reated/ﬁﬂﬂZ#aﬂd?B?—methoxybenzoﬁxranA—carbonyl
PCT/ GB97/ 0136

> Acetyl - 7- ety O DeRatis Wethod GoPuifiserion by Fepmfromatography on sifia clting

with 25% ethyl acetate in hexane afforded an off-white solid (310mg).
TLC R;0.13 (25% ethyl acetate in hexane)
15 mp174-175°C
‘Example 18 2—Acetyl-7-methoxy-4-[N-(3-methylpyrid-z;yl)]benzofuran-
carboxamide
2-Amino-3-picoline (0.32ml) was treated with 2-acetyl-7-methoxybenzofuran-4-
_ carbonyl chloride (0.73g) as in method C. Purification by column chromatography on silica
20 eluting with 5% methanotl in dichloromethane afforded a yeilow solid {0.12g).
TLC R,0.40 (5% methanol in dichioromethane)
Example 19 2-Ethyl-7-methoxy—4-[N-(Z-chloropyrid-34yl)]benzofuran-
carboxamide
3-Amino-2-chloropyridine (0.88g) was treated with 2-ethyl-7-methoxybenzofuran-
25  4-carbonyl chloride (1.8g) as in method A except that the anion generation was performed
at ambient tempemmre for 1.5hours. Purification by flash chrarﬁatography on silica eluting
with hot ethy] acetate then trituration with diethyl ether afforded a beige solid (0.53g).
- TLCR,0.35 (50% ethyl acetate in hexane)
| mp 124 - 125°C



benzof ur ancar boxam de 2-Tri fl uor omet hoxyanili ne (0.499) was treated
wth 2-acetyl - 7- net hoxybenzof uran-4-carbonyl chloride ¢(

met hod C. W’%ﬂ?’é’at ion by colum 5. chronatography on si |?‘E§{9‘§?ﬁfﬁ3§f with
50% et hyl acetate in hexane afforded a yellow solid (0.065g). TLC R[err]

0.49 (50% ethyl acetate in hexane) np 16348 165[err]C Exarrpl e 17
2- Acetyl - 7- met hoxy-4-[ N- (2- et hyl phenyl )] benzof ur an-

o acotyl - 7- AGARBED, of o FrASERTRUER- B %‘Pawmsvmwmﬁh
Purification by col urm chr eaFrboxghridey on SI lica eluting wth 25% et hyI

acetate in hexane afforded an off- Wmte [ 310np). . TLC R[err 0. (25% |
et hyl acetate m%éﬂ&lﬁ@)e(égwmed W)ﬁ "E;Ttg "]“b ]13

> Ao 3. ek P s Bl PcfRdfioy o sy o i o
2-acetyl Wﬂwaﬁﬂ{ﬁq@éuo@%ﬁﬁ (1$Bmgy- 739) as in nethod C

Purificaa on by um chr omat ogr aphy."on silica 20 eluting with 5%

~ nethanol i n Eispigle@bet han@-Atétyl-Temiethoxy+4-pN-(2ethilaropyridzdyD]encofaran- |
0.40 (5% met hanol in dichl orqgnet haae) Exanpl.e 19
2- Et hyl - 7- met hoxy- 4- [ N- ( 2- &# %Zﬂ’ﬁw 3- yI)]benzofuran- car boxam de

3- Ami no- 2- chl or opy aingh Q_W -acetyl-7-
2- et hyl - 7- met hoxybenzof ur an- car bo chI or| de 1. 8g) as |n rret hod A
except that méthoxybenzofiremdrcartiopyl mqseﬁlfﬂsgn&mmthmm !'lﬁﬂtl@p solwmn f or

ci ! 208 E?c@'rémm' Gty o e S i 2 Y desepn herans affied B sbll G

(0.539). Qzﬁ?g,ﬂa] 0. 35 (50% ethyl acetate in hexane) np 124- 12[err]C.
WD 97/ 44337 PCT/ GB97/ 01361
28 Exanple 2@xample 22- Acetzﬁhcltym-hmthoiy-[d\lqummwﬁﬂheﬂwﬂphenarlﬂofuran-

benzofurancarboxamide
2-Chloro-6-methylaniline (0.56g) was treated with 2-acetyl-7-methoxybenzofuran-
15  4-carbonyl chioride (1g) as in method C. Purification by recrystallisation from
dichloromethane afforded a brown solid (160mg). '
TLC R, 0.4 (5%methanol in du:hloromethane)

Example 23 Hl-ﬂydmxyethyl)-‘l—methoxy—4—[N-(3,S-d1chloropynd-4-yl)]-
' benzofnrancarboxamlde
20 2-Acetyl-7 methoxyA-[N-O S-dxchloropynd-4-yl)]benzoﬁn'anmrboxanude (0.50g)

was suspended in dry methanol (20ml) and treated with sodium borohydride (196mg) at
ambient temperature. Some external ice cooling was required then stirred overnight. The
reaction mixture was poured into water and extracted into ethyl acetate. Evaporation in
vacuo yielded a solid that was purified by column chromatography using 5% methanol in
25  dichloromethane to afford a white solid (400mg). '
TLC R, 0.52 (80% ethyl acetate in heptane)
mp 229 -231°C -
Example 24 2-[3-(Pyrid-3-yl)-1-oxopropyl}-7-methoxy-4-[N-(3,5-
dichloropyrid-4-yl)lbenzofurancarboxamide
30 A solution of  2-acetyl-7-methoxy-4-[N-(3,5-dichloropyrid-4-
yl)]benzofurancarboxamide (0.40g) in dry N,N-dimethylformamide (Sml) under an inert
atmosphere was cooled to -10°C and sodium hydride (60%dispersion in oil, 0.11g) added



car boxami de o- Ani si di ne (0.49g) was treated with

2- acetyl 7-wotshaaggbenzof ur an- 4- car bonyl chloride (1g) as i n perieBd7/61361
Purification by colum chromatography on silica eluting with 5 30% et hyl
acetate in hexane afforded a yellow solid (160ng). Exanple 21

2- Acet yl - 7- met hoxy-4- [ N- ( 2- chI oropyr| d- 3- yl%9oenzofuran- car boxam de

3- Am no- 2-chl oropyri di ne was treated wth 2-acetyl-7-

lr)ret hoi<ybenzof aver 2 minuteso éhh°§¥ Ad OCE, @wCQ!ﬂ th?ﬂdﬁt'ﬂé@‘:ﬂ""ﬁﬁ (9-20m) wason -
10 2
hexane. af for AR BN S ol § huther 2 ROl UG AHEHD AE 18! Boh”

2- Acet yl - meeﬁmmwa@p&mmwmuma&wm ethpleceial0 Thegede
2--Chl or o- 6 met hyl ani | i ne (0.56g) was treated with

2- acet yl - 7- meextoacyh avere fwashed with water sandosatiraged bnneiéhqnlg;nechswmmhg{dm C.
Purificati recrys n,from hl oro hane orded a br

Gol i 0 ( 1600y hericailpfes dharet 804 Eapiiiied 1 4ehR T BRaBHE RRHEE v Biriied s
2- (1- Hydr oxyeg b};whnﬂdmmémwa?n w%mmvm&tcnﬁoaﬂra&hm gradient then

benzof ur ancar boxam de 20

(3200) vas s pendot ) Gyt bagas s (7o ”’“?d“?‘fé"é?'zéa&"?%bé’éi{“uﬁf
borohgdri-de (ﬁ@%?ﬁdlﬁmﬂémmﬁ 54“ é‘lﬂ"g;‘z"sgne external ice cooling was-
a ext  act o ERRIES Y 0 B BHEy16F th o ey L7 B FEPLATNL (.30
was purifled by col um chronﬁhlyrw-my beﬂfﬁhﬁﬁnmﬂde5
s
gl E:ﬁl E)Fgroly(rjl @@Wranc%xam € B&'ﬁ%';m%(m) q' avndme

2- acet yl - 7- me(sHquly dnd G-Keazﬁhyﬁrmkylmnahydrdcmondé {1R6mg)y Qﬁd&&ﬁdﬁ!ﬁ'bmﬂphi?e

(0.40g) in dry_N, N-di net hyl f or mam de ( under an I nert atnosphere was

cool ed to - 10hBeR2 hoursthe mixture Wl%r@d(tem anblef}; inring,ovarnighty Aﬂﬁtjlﬁnalfded

15  methanol and acetone formed a precipitate. This was filtered off to afford a solid (26mg).
TLC R, 0.45 (50% ethyl acetate in hexane).
Example 26 2-Etlxyl-7-methoxy-4-[N-(3-carboxyphenyl)]benzofnran- :

carboxamide
A solution of 2-gthyl-7-methoxy-4-[N-(3-carboethoi:yphenyl)]—

20  benzofurancarboxamide (0.78g) in THF (25ml) was treated with a solution of lithium
hydroxide monohydrate (0.18g) in water (25ml) and the reaction mixture stirred at room
temperature overnight. The reaction mixture was concentrated in vacuo, diluted with
water (100ml) and acidified with dilute aqueous hydrochloric acid. The resulting white
precipitate was collected, washed with water and dried in vacuo 1o aﬁ'ord the title

25 compound (0.68g) as a white solid. '

" TLCR,0.35 (5% fethanol in dichloromethane)

mp 265-267°C
The following compound was prepared according to the above procedure:
Example 27 2-Ethyl-7-methoxy-4-[N-(4-carboxyphenyl)]benzof uran-
30 carboxamide

Prepared from _2-eghyl-7-methoxy~4-l[N-(4-carboethoxyphenyl)]-
benzofurancarboxamide (0.67g) to afford the title compound (0.59g) as a white solid.



WO 97/ 44337 _ . PCT/ G397/ 01361
29 over 30 mnutes.. After 1 hour at -10[err]C, 3-picolyl chlor]

hydr ochl oM@8"433%0g) was added and the mixture stirred fo?"ﬁ"‘#‘&?’?%? 2
hours before allowing to warmto roomtenperature overnight It was poured
into water and extracted into ethyl acetaBg. These extracts were washed
wth water and saturated brine then dried over anhydrous 5 magnesi um

sul phate, f iﬁe.qﬁg_@q%mmeﬁmbmﬁam The resultant residue was
purified by colum chromatography using a 3-10% net hanol in dichl oronethane
“gradi ent themp@79280%€ed with diethyl ether to yield a bei ge powder

2 (1 Benzy| EBBBMIR hy| - ATHrioRy Bimapapeopy B1F-mediody-4-{R-(3,8.%

di chl oropyri d-4-yl )] benzof ug. pﬂﬁw ] . -

2- Acet yl p)7/ met h03</y2 ]4 [ N-( 3?@?@?0 or 5-? r dsnzfpgﬂrﬂ%agg‘z’&mu'rdgncar boxam de
(100ng) was ref | URkionylndhloride a(l.cSml) k wasndddedorts ian suspensioh uefie2{IK2R) with
dré pyridine (64 [err]] -@?nd Oﬁgﬁyl hygrgﬁél%%aggy%égﬁghgrl d ,EréZ ggl)
under an i nedimetiyl ethopy _ G\Q@g) 0
and left stitein ' | & 00 (s d a
precipitate.” N rgh\%tg?il'lgpé? gd(?%gT ?h‘?g"a l}e(]ﬁng %?P@oﬁgnﬁgﬁﬁ@%wgf

0.45 (50% et gndl coneetitrated invaeha i) resithi@Wis @zedtroped several times with toluene to
2- Et hyl - 7- met hoxy- 4- [ N- (3- car boxyphenyl )] benzof uran- car boxani de
thyipronrl

sol ution ﬁgﬁsh 2-22I Prylim T-met . en;aﬁxmﬁmbypﬂ@hgqﬁﬁg&éis)- f
b f ] 0, 4 &0): 4] HE. (.25 it h '
P o i SRR FRetbigiatiad DM Bl 02 5D 3 Seodl Gl Byt ©
m xture stirgnifio3!S-BieRidrd Hine @O.W?;iirﬂ deyD: nIfRGbbM tefiberatiFCunties

concentrated in vacuo, diluted with wa (100m ) and acidified with dilute
aqueous hydrnitrogen: The mixture Wassticesd @k roaw temperasugerfor0.5h: thew waemed-101 3066+ ed,

hed with .and g i ly Ny f | e 25
(0 5a) "o NS 6, (TR U A pr g SR Bin T A-<BroRVs FRREO anc)
np 265-267C é'??%na %l'ﬁzw addedRRd the réRBioR MPRAFHindE ft dfuhtfier 3h, thi at RSO

procedur e:

2- Et hyl -5 meteimporgtute fori 6t Waten(3APrveas,adyisc e gesstant poecipitate was collected
ety - 7 et R0 e RUFBERion by pivem fhyqmatggraphy op sie FERE M2, 67¢)
to afford thgnyliabétateGR HRainas dfforded BidtitRScompothd €0.29%) asla pale yellow solid.
TLC R, 0.4 (50% ethyl acetate in hexane)
mp 164-165°C - |
20 Example 29 2-(1-Methoxyiminoethyl)-7-methoxybenzofuran-4-[N-3,5-

dichloropyrid-4-yl)]carboxamide
To a suspension of 2-acetyl-7-methoxy-4-[N-(3,5-dichloropyrid-4-
yl)]Jbenzofrancarboxamide (0.07g) in dry toluene (40ml) was added pyridine (0.09ml) and
methoxylamine hydrochloride (0.056g) and the mixture heated under Dean-Stark
25  conditions for 24h. Evaporation of the solvent and purification by flash chromatography
on silica eluting with ;iichloromet_hane then 5% methanol in dichioromethane followed by
- preparative tlc (5% methanol in dichloromethane) afforded a white solid (0.03g) as a
mixture of E and Z isomers by nmr.
" TLC R, 0.27-0.34 (50% ethyl acetate in hexane)



WO 97/ 44337 PCT/ GB97/ 01361 .
30 TLC R er mlo &u443$H5% net hanol in dichl oronet hane) np 279- 28¢cavegsToanpl e
28 . 2-[1-(2, 2-Di net hyl propyl )] - 7- net hoxy-4-[ N-( 3, 5-

di chl oropyri d-4-yl )] benzof urancar boxam de 5 Thi onyl chloride
(1.65m ) was added to a suspension of 2-[1- ?2 2-

dinethylpropylé] 7- nethoxybenzofurancarboxyl|c acid (0.59g) in toluene
(10m ) and th

room t enperature overnlght and ﬁoncegtrated i n vacuo. The residue was
- azeotroped several tinmes wi t HFaF €to furnish

2-[1-(2, 2-di net hyl Df-mha-hfzdnaﬂéﬂé? Jiﬁ@{@hwg)awahmwﬂ @,ﬂggﬂkgﬁ% 539) -

10 Sodi um hexanet hyl di si | azi de M sol'ution in THF, ed to a
sol uti-on of 4-methixycarbpsylbinzbfucanetdroarbomyl chidride ag mEAg)ple 19. Purificition(bflayh at

room tenperature under nitrggen ., The re was,stirred at ro

t enper at ur & fmm ﬁ‘%‘H“gﬁ"@d)[byFF@anﬂ lgérql}{m ea%grdedapale
2-[1-(2, 2-di "ﬁ*@a‘*' 7- met hoxybenzof ur an- 4- car bonyl chl oride (0.63Q)
in DM was ad andmfgg rggaction m xture stirred for a further 3h, then at
room 15  t emILCR0.¢ (10% nidihanolintdichi¢rofiethaneps added and the resul t ant

precipitate was collected and dried in vacuo. Purification by colum
chr omat ogr aphymRereater thap35Q1Gt i ng with 25% et hyI acetate in hexane afforded

(e L1, COMEAE A%9) 29 BAYE RHBYSUL .S, Ry ol

2- (1- Met h@gyi m noet hyl ) - 7- nmet gﬁﬁﬁg{maxﬁnm& 3, 5-
di chl oropyrid-4-yl)]car boxam e To suspensi on of

2-acetyl - 7- (rjret hoxy* mﬁbﬂmdmr i (0.3g) yI\yI}sbertmtedr anigth boﬁaﬂyllal'é-
0.07 [
byt ochl o i dQW‘{i‘ﬁﬁﬁfl"éﬁ%@%’*ﬁ@tﬁﬁ 4528 508 iin Exarale o Paracn by fadk” "°

condi tions fow&ﬁh:o@papehamwauﬁﬁ Witk 1094 iMeikh amﬂa;&m&&m&ﬁﬁe% rhf’oﬁ{'
chr omat ography on silica eI ut| W|th di chl oro?ret hane then 5% nQﬁ

di chl or omet hamédthf white solid (01 1dg) 5% et hanol i n
dichloro ha I t.e SO 03q) as a mxture of E and Z
i somers b 5 wﬁh@ﬁgﬁ/}'% 3 thﬂ‘ﬁa acetate in hexane)
mp 164-165°C
Example 32 N-(S-Chloropynmldm-4-yl)-2-ethyl—7-methoxybenzofuran-4—
carboxamide

~ 4-Amino-5-chloropyrimidine ~ (0.25g) was treated with 2-ethyl-7-
20 methoxybenzofuran-4-carbonyl chloride (0.46g) as in Method B. Purification by
recrystallisation afforded an off-white solid (0. 12g)
TLCR,0.25 (3:2 .Ethyl Acetate:Hecane).
mp 161-163°C _
Example 33 2-Ethyl-7-methoxy-4-[N-(3-methylthiotriazin-5-yl)]-
25 bénzofurancarboxamidc
* 5-Amino-3-methylthiotriazine  (0.3g) was trested with 2-ethyl-7-
methoxybenzofuran-4-carbonyl chloride (0.50g) as in Example 19. Purification by flash
chromatography on silica eluting with 50% ethyl acetate in hexane afforded a cream solid
_ (0.1g) .
30 TLCR,0.47 (50% ethyl acetate in hexane)
M.S. [M+H] observed

heat edN-43:5Dichlosopydid-Byl)-2Tarbaxy:t-methoxybengofurawd-at -~ - .



WO 97/ 44337 : PCT/ GB97/ 01361
- 31 Exanpl e

N- (3, 5- Di C‘Ffp@?’d‘b’ﬁl d- 4-yl ) - 2- car boxy- 7- met hoxybenzofuran 4-PCHEBYMMlde

4- Ani no- 3, 5-di chi oropyridine (0.31g) was treated with nethyl 7-nethoxy- 2-
met hoxycar bonyl benzof ur an- 4- car bonyl - chl ophde as in Exanple 19.
Purification by flash 5 chr omat ogr aphy on silica eluting with 10%

~methanol in gighlprmet hanez g.f i,ﬂ' ﬁ?ﬂetﬁo N' hlamnﬁﬁthg? Ol-iy d:ﬂ_*lﬁc

Rerr] 0.1 ( nol in ororret grea

-Exanpl e 31 -:2- Et hyl - 7- natzbnmm&rbbki;ﬁ.@ di net hyl pyri d- 4 10
yl')] benzof urancar boxam de 4- Am no- 2, 5-di rretawy %rl dine (0.3g 2 was

“treated with 24-e‘smWOPYﬂdﬂBr,2r&19m¢ii‘9fur arboWss chieafede (OWBbg) as

10% et hanol ZFHVE T SR PhERRR - AR M 28N fhdplcA, Rolfhin 10
of f - whi-t es S Oby flash Bhréa, bngléron sxl‘éhelﬂxgmih m%axeﬂihﬁ&b:rreﬂiymme followed by
di chl or onet hane) np 164 [err C Exanpl e 32

N- ( 5- Chl or optritunation with hexane e-palerellowsphid (:238)r an- 4- car boxani de

- 4- Am no- 5-ch treated wth 2-ethyl-7- 20
met h'oxybenz011"&:3&61523&B‘L E}P&?ﬂ% '%Mé’W%Ot AGg) as in Method B. Purification

by recrystal [hq3ki1gre@f f orded an off-white solid (0.12g) TLC Rlerr] 0.25

(3:2 Ethyl Ac tate Hexane) np 161-163[err] C Exanpl e 33

2- Et hyl - 7- meEsmpleB8S N- ( 3- nk-iﬂtglyl—‘h-rmethnum[w-(ﬁﬂ)n};roﬂindmdt-yl)]benzofuran-

benzof'ur ancar boxam de 5-Am no:3-nejfhylthiotriazine (0.3g) was treated
with 2-8hyl-7- net hoxybenﬂfpﬂﬁm car bonyl chloride (0.50g) as in

Exanpl e 19. Puri fjg ﬁmﬁh VLT Sfetihvbinzefufdnh 50%
ethyl acetate in hexane gp?‘o ded a creéamsolid (O. 16?* ' b '
4-carbonyl chloride (0.53g) as in Method B. Purification by flash chromatography on silica

eluting with 50% ethyl acetate in hexane afforded an off-white solid (0.13g)
- TLC R,0.15 (50% ethyl acetate in hexane)
15 mp150-151°C- | _
Example 36 Z-2-(1-Bydroxyiminoethyl)-4-[N-(3,5-dichloropyridin-4-yl)}-7-
' . methoxybenzofurancarboxamide n
To a suspension ef 2-acetyl-7-methoxy-4-[N-(3,5-dichloropyrid-4-yl)Jbenzofuran
carboxamide (0.5g) in dry toluene (30ml) were added pyridine (1g) and hydroxylamine
200 (0.9g) and t!xe mixture heated under Dean-Stark conditions for 48h. Evaporation of the
 solvent and washing with water afforded an off-white solid (0.2g)
TLC R, 0.22 (50% ethy! acetate in hexane)

mp 250°C (decomp)
Example 37 Z-Ethyl-'l-methoxy-tt-[N-(z-chloro-s-carboxyl)phenyl]-
25 _ benzofurancarboxamide

S-Carboxymethyl-z-chloroamlme (0._5663) was treated with 2-ethyl-7-
‘methoxybenzofuran-4-carbonyl chioride (0.50g) as in Example 19. Purification by flash
chromatography on silica eluting with 50% ethyl acetate in hexane afforded

- 2-ethyl-7-methoxy-4-[N-(2-chloro-S-methoxycarbonyl)phenylbenzofurancarboxamide
30 as a white solid (0.497g; TLC R, 0.5 (50% ethyl acetate in hexane); mp 174-176°C). This
" product (0.31 g) was treated as in Exampie 26, to afford the ﬁtle éompound (0.282g)as

a white solid.



30 TLC Rlerr] 0.47 (50% ethyl acetate in hexane) MS. [ MH observed
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32 Exanple 34 2- Et hyl - 7- met hoxy- 4- [N- (4- am nopyri do

[3,2-b] pyridinyl)]- benzofurancarboxam de 4- Am nopyri do[ 3, 2-b] pyri di ne

(0. 369) was treated with 2-ethyl 33- net hoxybenzofuran 4- car bonyl
chloride (0.59g) as in Exanple 21. Purification 5 by flash chromatography
on silica el utThoRpD6{ethybscstaté)anol- i n.ethyl acetate followed by -
trituration with Pgéﬁ&e afforded a pale yellow solid (0.23g) TLC Rlerr]
0.52 (10% net HAR S thyI acetate) np 155-157[err] C Exanpl e 35

2- Et hyl - 7- met B (3-fI 1 L @gp,f L -N-(3,5-
car boxam de 4h%#mn€r-—ﬁ'fl uorogr angt‘por 2594'&3/@? trelgtg'([}LNl'gethyl (3,5

2- et hyl - 7- met hoxybenzof uran- diehiardmmdmdh?l)jﬂ-ahﬂb&mg;ofasanmrhmnudeB

2’3%{%{26‘? nhexane 0 8eabaoRAt S Cakydrenaminpty - El s Hebiommmdn 45D 7 05,
2 22 (17 vyl oxyPRPRGRERS rahiarhe Bids Corta i by AT pfvas added BuT (et

met hoxybenzof fﬂﬁw sblutionVf NNOH (6mg)dh H,0 (1ml). The whole was stirred for
2-acetyl - 7- et hoxy [N-(3 5-di chl oropyrid-4-yl)] henzof uran carboxam de

(0.5g) in dry 20minsthenMeh{4Smgwas adiedcan sfamrf@nmwfahazmdmwﬁ@szo

Evapot at 1 on of B, B Bvifes ' Biliks WA RO (GORM sAshl ith B Homp, brine
?gle IC g m() ;3 ZE% Tqmmggaﬁéd over MgS(; Qkd %i%dntra&&ttéfdﬁyﬁeﬁk $AlFIGhg The &dé produét.

2- Et hyl - 7- met m;qﬁcmqmbx ﬂasbwhmmatmmmgmqamim With 56% ethyl acetate in hexane
benzof ur ancar bgxam de g% thyl 2-chl oroaniline (0.566g) was treated

with 2-et hyI Y dtaois 4 carbonyl chloride (0.50g) as in Exanple
19. Purificat Imclrc¥ofsl76(sdm ethyl acetate in hexane) : -
mp 97-98°C .
15 Example 39 Z-2-(1-(4-Pyridyimethoxy)iminoethyl)-7-methoxybenzofuran-

4-[N(3,5-dichloropyrid-4-yl)]carboxamide
To a solution of Z-2-(1-hydroxyiminoethyl}-4-[N-(3, 5-dichioropyridin-4-yl)]-7-
methoxybenzofurancarboxamide (SOmg) in tetrahydrofuran (10ml) was added Bu /NI (cat.
amount) followed by a solution of NaOH (17mg) in H,O (1ml). The whole was stirred for
20 20mins then 4-chioromethylpyridine hydrochloride (46mg) was added and stirring
continued for 48hrs. The mixture was concentrated to dryness, diluted with EtOAc (20ml),
washed with E,0 (10ml), brine (10ml), dried over MgSO, and concentrated to dryness
again giving the crude product. Purification by flash chromatography on silica eluting with
50% ethyl acetate in hexane afforded an off-white solid (10mg).
25  TLCR,0.26 (ethyl acetate)
mp 217-218°C
Example 40 2-(1-Hydroxyiminoethyl)-4-[N-(3, S-dxchloropyndm-d-yl)]-’h
methoxybenzofurancarboxamxde
Tetrabutylammonium fluoride (IM solution in tetrahydrofuran) (0.48ml) was
30 added to a solution of 2-(1-(t-butyldimethylsilyloxy)iminoethyl)-7-methoxy-4-[N-3,5-
dichloropyrid-4-yl]Jbenzofurancarboxamide in tetrahydrofuran (10ml) under a nitrogen

atmosphere.. Stirring was continued for 20. mins then the reaction mixture was



chromat ography on silica eluting wwth 50% ethyl acetate in hexane .afforded
2-ethyl - 7- ort -4-[ N- (2-chl or o- 5- met hoxycar bonyl ) phenyl ] W ar boxa
m de 30 @9234%?'% solid (0.497g; TLC Rlerr] 0.5 (50% et g%%ya e in
hexane); np 174-176[err]C). This product (0.31 g) was treated as in Exanple
26, to afford the title conmpound (0.282g) 3s a white solid. WO 97/ 44337
PCT/ (B97/ 01361 33 TLC Rlerr] 0.6 (ethyl acetate) np 278-279[rer] C Exanpl e

38 - . Z- 2orckntrbted fxdriyness givingythe churdelprodicsFurificitiortby. flash chromatography

di.chl oropyri din-4-yl)]-7- rretnhoxybenzof.uranc,ar boxamde 5 ... . To a

sol ution of 2nsilicaelping Wik S0%e ctif acetate in hexane sffordedan plywhitesplid (0. 18) a5 a7.
met hoxybenzof,ur ancar bpxa : ) in tetrahydrofuran-(10m) was added
BuNl (cat. a%a r?Bﬁ%(gﬁ%é%gﬂgﬁ ution of NaOH (6ng) in Herr]O (1m).
The whol e vva:n_gtgfrd. 509 etRfiicétatetin Aexde) (45my) was added and stirring
continued for 12hrs. The m Xxture was concentrated to dryness, diluted with

Et OAc (2081 ) mp28OfGddeax h Herr]O (10m ), brine 10 (10m ), dried over
S trated _ ' V] h - .
Puri 11 cat i onasmBiRdly chr or i GOy SyNearPil st thegy timeafetR AN i

acetate in hexane afforded -tm,il.'g ridinldl PBoxamiige Rl err] 0.37 (50% et hyl
acetate in hexane) np 97- 98?1err CﬁlS E%Qf‘r% e x?3‘9 ' .

Z-2- (1- (4- Pyri dy| Sediomhpiiide (0:3g) wds)added i & solytiemafof-amino-3,5-dichioropyridine

4-[ N( 3, 5-di chl . d-4- vyl b Lde . T | ut i )j .

7 5N3: nydr ol Seebdmshylbrife 18 0D e wh osphere o farossa. The reaction
th b ' 0 ' t f up : d

Bl or 1] IO o TpiRE Shae MG 43 BC "R 1Y B 2 U Yo T

(1m ). The whethexybeszofiiran-dadrbonyl chiorideAdas added inconefportiorn Heatinghat| 559 Civeisne

hydrochl ori de (46ng)_ was added and stirring continued for 48hrs, The
m xture was mwggrfat 2hrs; thewy 3y, fear tempeiature fpr (1Rhas; dhe reaction)mixtyse Wag wi t h

H err] O (10n ' ' r )

i yness. agai FOSrOTRe sl o £ B oA nebiey, ilrBeaithy i3 Sorldisaph

chr omat ogr apby silita shutihg vith! dthyl agetitet dandtfish 20%%ymethans] 34 ethyhadeexte affordéd ar ded
an off-vx/%te solid,_ (10058). :

cream soli
TLC R, 0.36 (ethyl acetate)
mp 250-252°C _ _
Example 42 2-[Methoxyimino(4-pyridyl)methyl}-7-methoxybenzofuran-4-
[N-(3,5dichloropyridin-4-yl)jcarboxamide
20 2-[(Pyridin4-yl)carbonyl}-7-methoxybenzofuran4-[N-(3, 5-dichloropyridin-4-yl)]-

cafb_oxmnide (0.25g) was treated with methoxylamine hydrochloride (0.165g) as in
Example 29. The crude product was washed with H,0O and then diethyl ether to give a
white solid (0.217g) as a 5.5:4.5 mixture of E:Z isomers by nmr.
mp 245-247°C | -
25 M.S. [M+H] observed
Example 43 h E-2-(1-(4-Pyridylmethoxy)iminoethyl)-7-methoxybenzofuran-
4-[N(3,S-dichloropyrid-4-yl)jcarboxamide
Sodium (9mg) was added to a suspension of 2~(1-hydroxyiminoethyl)-4-{N-(3,5-
dichloropyridin-4-yi)}-7-methoxybenzofurancarboxamide (50mg) in ethanol (2mi) under
30 a nitrogen atmosphere. Once all solids had gone into solution 4-chloromethylpyﬁdiné
hydrochloride (21mg) was added and the reaction mixture was stirred at room temperature
for 3 days. More sodium (6mg) and 4-chloromethylpyridine hydrochloride (21mg) were



25 TLC Rerr] 0.26 (ethyl acetate) np 217-218[err] C Exanple 40

-2- (1- Hydr oxwicemasszhy| ) 4- [ N- (3, 5-di chl oropyridin-4-yl)]-7-  PCT/GB97/01361

nmet hoxybenzof ur ancar boxanm de Tet rabut yl amoni um fluoride (1M solution in
tetrahydrofuran) (0.48m) was 30 added to sol ution of

2-(1-(t-butyldi methylsilyloxy)im noethyl)- thoxy 4 [ N-3, 5-

di chl oropyri d-4:yl nzof yrancar boxami de in_tetrah uran ,(10m ) under a
nitrogen at mo&fsd PE‘P&‘S W“M§“@6$ﬁ‘ﬁﬁ&8$&f°[ E‘ef??éﬂmf Was Auenchedy,

m xture was
PCT/ GB97/ 0136T’“§\?’c o(%g)é;rifr xtracted with ethyl acetate (3 x 20m)), The combined qreanic layers

Purification kerd Mﬁtedohnbmdgmbhbnm (mnil) Qmedld!lkr MpSO, tathdS&H}icai:hgéd to
acetate in hexane afforded an off-white saolid & as a 2:1 mxture of
E: Z-i somers bgryness to givethy csude prodyct. Punfigation:by, ;sharg@raategranhm& ah@ elating p

g??E E{,” di %de&"ﬁ)@?g%ﬁ@?ﬁ?"ﬁ%?%?y‘%‘@?z‘éﬁ"ﬁﬁ%“@ [N-(3, 5-

di chl oropyri dmcékr)dgj geepdteyle Sodi um hydride (0.3g) was added to a -
sol ution of 4-am no- 3 i chl oropyridine (0.56g) in dinethylformam de (10

m ) under an mpr?ﬁslr%@rg of nitrogen. The reaction 10 nixture was heated

et hoxybenz of BRAMRIE nony | 2 NP dkoliRacei ) Reebgribdmlron-tsry
55[err] C was conti nued for ZchﬁlJrh?ihaI#ilj&%&ﬂmﬂEature for 12hrs. The

reaction m xture was concentrated dryness to give the crude product.
Purificatl®n by fIBmmmhr(BMtrd))gwapwdmtosaIsoh&onlcftl-mtyk%ineﬁhbhytﬂ-[bbaﬁ-t e

TLC Rlerr] 0. 98 @3%#%@5&?@@ by (B, B e s¥4 B/ ASOH (o) uider 30

2-[ Meth ' adti
[ N! ( 3? Sgi(glhlmo%l cﬁ’ n-4- i?gé %ﬁ%ﬁmiﬁkﬁ Qtrl'oém temperature for 12hrs

2-[ (Pyri di n- ymmmmmmmeMWﬂmrmmw Y)

-. car boxam de was tr ed .w th net hoxyl am ne hydrochl oride (0.
]1659) as in ggmc%a)ge)rs were washe »%:h saturat Ti aquegus sodium bi)t/:arbonate (20ml), érme

15  (20ml), dried over MgSO, and concentrated to dryness to give the crude 2-bromoacetyl-7-
methoxybenzofuran-4-[N-(3,5-dichloropyrid-4-yl)jcarboxamide. Purification by flash
chromatography on silica eluting with 50% ethyl acetate in hexane afforded an impure
yellow solid (20mg) which was used without further purification.

Morpholine (0.09ml) and triethylamine (10mg) were added to a solution of 2-

20 bromoacetyi-7-methoxybenzofuran-4-[N-(3,5-dichloropyrid-4-yl)]carboxamide (20mg)
in dichloromethane (Sml) under a nitrogen atmosphere. Stirring was continued for 1.Shrs.
The reaction mixture was then diluted with more dichloromethane washed with H,0, dried
over MgSO, and concentrated to dryness to give the crude product. Purification by flash
chromatography on silica eluting with ethyl acetate afforded a yellow solid (10mg).

25 TLCR,0.38 (ethyl acetate)
mp 130°C (dec.) | |
Example 45 N-(2,6-Dichloro-4-car_boxyp henyl)-2-ethyl-7-
methoxybenzofuran-4-carboxamide
Ethyl 4-amino-3,5-dichlorobenzoate (0.815g) was treated with 2-ethyl-7-
30 methoxybenzofuran-4-carbony! chioride (0.7543) as in Example 19. Purification by
triturating the  crude product  with dichloromethane afforded
N-[2,6-dichloro-4-(ethoxycarbonyl)_phenyl]-2-ethyl-?-methoxybenzoﬁlran-4-carboxamide



Exanpl e 29. The crude product was washed with H20 and then diethyl -ether to

give a whj d (0.217g) as a 5.5:4.5 mixture of E:Z is mp
245- 247[ew(1e%?§?7M S. [M+H observed Exanple 43 PER/cho 3BT

E- 2- (1- (4- Pyridyl met hoxy) i m noet hyl) - 7- met hoxybenzof ur an-
4-[N(3, 5-di chl oropyri d-4-yl)]carboxani de ¥odi um (9ng) was added to a
suspensi on of 2-(1-hydroxyi m noethyl)-4-[N-(3, 5-

-di chor opyr i divhité sotid)(B38mgITLCR Y015 Q2004 ethplaretacinhegkne}; mﬂuss 166°@) This!
(2m) under 30 a nitrogen atnosphere. Once all_ soljids had g ne into

" sol ution 4- prduetdAe? mg) wes wrestedas Hp Eixamnle i ta atford the fitlagamp 230me) ase
reaction mxtéﬁ]r'e V\ﬁg stirred at roomtenperature for-3 days. Mre sodium -
15500

(6ngy) and 42 hyl pyri di ne hydrochl ori de (21nmg) were WO 97/ 44337
PCT/ GBQ?/OlQQt;ﬁ;i) W%Molmmlémmm xture was heated to 85[err]C for
6hrs. The reaction vas quenched with Herr]O (20m ), extracted with ethyl
acetate §3 mp2¥4+375°Che conbined organic |ayers were washed with Herr]O

Gi ve L he cr Eaampleds, . * pyiriHiany S biaEloGRbuiG N b rildiecES |
eluting 5 with ethyl acet ?[ g,@,fz firdschrBoxdthidehi te solid (18ny). TLC R
0.43 (ethyl acetate) np 23 32[err| C Exanpl e 44

2- (4- Mor phol i no) Toet wl - stirnet hsodybmnzafur%anmo[-ﬂelﬂard@ynnudme (220mg) in

S'Of Blt ,O{)(r),p)c/,; e M%B;@Mdgr {npq_oggx \gas drend godugm hy&xq}g (G\S@Sdtspersxon W @

di chl or qgyr 1 ﬁle'a:zp ﬁ&gﬁ m )
under agaat hggpher %Hﬁl t rogen The react | o%ﬂ)m mrepwa stirre sﬂr oom
t enper at ur etﬁxazoldﬁkhmyt)#henzaﬁnneﬂqmmylm (—‘l[zeng@asZBm 3dded dnd stirmgtwas Wi t h

ethyl acetate (3 The conbined organic ers re vva hed 1 th
sat ur at ed a&%@ﬂ%‘{@ M‘b@‘&r Vé"“ b4 °VEFH cH@ an @Bﬁ?s}‘ Cover

ot hoxybens Ot FARR0) [yl oty B yﬁ‘ﬁﬁ?ﬁf‘?ﬁ‘ R A A L R

by flash ch hﬁﬁ’ﬁinﬁm hydrgxide'26% metharall i étiy) avéthie. Fabther thiplratiorewith methandlexane
11 o5 yielded the thfe compound a8 a bream Solid (163mg) © S W Lhout Turther
M.S. [M+H] observed
- mp 262-264°C (dec)
- The following examples were prepared from 4-nitrophenyl 2-ethyl-7-
methoxybenzofuran-4-carboxylate and the appropriate amine according to the above -
20 procedure. '
Example 47 2-Ethyl-7-methoxy-4-[(N-(2,5-difluoropyrimidin-4-
yD)]benzofurancarboxamide
Prepared from 4-a:mno-2,5-d|ﬂuoropynmldme {190mg) to give the title compound
(95mg) as an off-white solid. '
25 TLCR, 0.6 (50% ethyl acetate in hexane)
‘mp 175-176°C | - |
Example 48 - 2-Ethyl-7-metlioxybénzofuran—4—[(N-(l,3,5-trimetliylpyrazol-4—
yl)jcarboxamide -
Prepared from 4-amino-1,3,5-trimethylpyrazole (165mg) to give the title
30 compound (222mg) as a white solid.
TLC R, 0.27 (10% methanol in ethyl acetate)
mp 182-184°C



Mor pholine (0.09nm ) and triethylanmne (10nmg) were added to a solution of 2-
20 :

WO 97/44337 PCT/GB97/01361
br onpacet yl - 7- met hoxybenzof ur an- 4- [ N- (3, 5- di chl or opyri d- 4-yl ) ] car boxamni de

(20ng) in dichloronethane (5m ) under a nitrogen atnosphere. Stirring was
continued for 1.5hrs. The reaction mixture ks then diluted with nore
di chl oronet hane washed with Herr] O dried over MgS( err] and concentrated

to dryness toExampled4® cr udeZﬂmqmmeo)FGZﬂaeﬂloxy)hylnbttbyﬂ-kmethmdg[lﬁ-phy
on silica eluting with ethyl e aff OWS|Id 10rrg) 25
TLC R[err] .0.38 (ethyl acet a@%‘ﬁ%‘t' ﬁ%ﬁ!%& é

N- (2, 6-Di chl oro-4- ¢ ?{Pﬁfgay@gﬁp te(gg pTeb e I de
Et hyl 4-am no-3, 5-di or obenzoat gmo(?%ﬂﬁgﬁlx% Z tre&?ed Wlt%ra.Z et E@I -7- 30

met hoxybenzof yi)pmzbﬁnmdanbwhmxd&lbgral sitail{r(pracetigye ms*.hatrof&amplea TPurification by
Purificati triturat d ct ith
d:J(r; Ih| l)(r: gn{g h a%h M&ﬁn@g on sih e?unng wztlllJ e&xyl g:eo orded th‘t’:mproduct as a yellow

N-[ 2, 6-di chl W&e&@mpém&pmé)] 2- et hyl - 7- mat.hoxybenz.ofuran-4-car'

boxam de

PCT/ 6597/0136m@amm@sm(my1@aam TLC Rlerr] 0.15 (20% et hyl acetate
I n hexane); np 165-166[err]C). This product (292 ng) was treated as in
Exanpl e 26 t ompfF49PQ (desd titl e conmpound (230ng) as a white solid. TLC

L AR T A i

yl) ] benzofgrancar boxam de T04€’I |S-dRRIGOpy#idaRyfbenzofurancarboxamide
4- am no- 5-chl oropyri m di ne Oggmél n di rret h I forrram de (20m ) under

nitrogen was addedAselutionp ryethoxy-4-{V-(3 §-dichlorermidin-4rn d

Thi azol gcar oROpRaiarEvakide’(ch3g) F AFbethuir R 0pl)ces i a1 fgom

stirring was geaperatifitudder aatmospiiRé of fitddgen. hSodiQJn":ﬁrﬂﬁdé"@“ Bﬁﬁégﬁgﬁ im?l»acuo

and the resulting residue was triturated Wwth ethyl “ace I"ed
by flash chro(ﬁal‘lﬂrm;ddyﬂmndnglmng lcoatitugdnioni lhm KyChicromethyRRhetlstlthimaole i n

gg%guﬁge N ( OCQJ LSS qteékm%t e %’omwihtemyge cnf%n’%e s:glt usxa/gI s%d?u%jbitcar%o}u{tg)l and
the mixture stirred for 1h. The mixture was poured onto water (100ml) and extracted with
ethyl acetate (3x100ml). The combined organic washings were washed with water

(100ml) and brine (50ml), dried over magnesium sulphate and the solvent removed in
vacuo to give creamy solid. The solid was tﬁturated with ether to removed unreacted
20  alkylating agent and purified by flash chromatography eluting with 0-10% methanol in
ethyl acetate to give the product as a white solid (0.69g). |
TLC R;0.62 (ethyl acetate)
mp 221-222°C
The following Example was prepared by a similar procedure. =
25 Example 51 (Z)-2-(1-(4-Morpholinoethoxy)iminoethyl)-7-methoxy-d-[N-
" (3,5-dichloropyrid-4-yl)|benzofurancarboxamide
Purification by recrystallisation from ethyi acetate/hexane gave the product as a
white solid (0.22g)
TLC R, 0.50 (10% methanol in dxchloromethane)
- 30 mpl78-179°C



MS. [MH] observed np 262-264[err]C (dec) The follow ng exanples were .
prepared f 4-ni troophenyl 2-ethyl-7- methoxybenzofuran-4-c¢ 0x Iate and
t he approp \E’ﬁgb’é‘“ﬂn ne according to the above 20 procedure (g?é

2- Et hyl - 7-met hoxy-4-[ (N- (2, 5-di fl uoropyri m din-4- yl)]benzofurancar boxam de

Prepared from 4-am no-2, 5-di fl uoropyri m-digge (190ng) to give the title
conpound (95ng) as an off-white solid. 25 TLC R err] 0.6 (50% et hyl

acetate ' N hexsm 175- 1. ﬁl_-?l &Y imifiGethyl)-7-me hoxy-4-[N-(3 5-
2- Et hyl - rﬁm%e-nzofu cant - E TSy mi e thy 1) T-meth
~yl)]car boxam de Prepar ed frchnhltrupymaymb&mfumtirj)bmnmol e (165ng) to

Perhanal | n' ot hyl AdSbRT 8 e s el Bropyicive s dmedyiGmmanids G

PCT/ GBQ?/Ol?)ﬁ;_,1

2-[ 2- (4- Mor phol 1 no) - rre oxy li"’rlr%nn"z)re atrp? fr%txfeﬁ [SREmmhydnde(GO%
(3,5-diclg Orﬁﬁ:efdainﬁo (Pmgpwasddded iothd cesaltin eudaemsuire‘drfomh A solution
2- (4-nor phol i no) acet yl - 7- met hoxy- 4- [N-(3 5- dldchl oropyrid- 4-

y1) ] benzof ur efifcnittophenyl @1 ﬂsethpmmoa Mricaethoxybenzofmad-earboxylata,(50me)

acetate af ?%ﬁéﬁm‘%ﬁéﬁa@'ﬁ“&‘%ﬁﬁ@#@%@@%wbﬁ?%&%&%ner :
(SSOng). e W[b? (2-Meth |'§ﬁf’§§f§f’ -yl met hoxy) i m noe?ﬁ%e%gﬁe%fx?pllg
4-[N-( 3, 5-di htr%ﬁmm/by Mcbrgwmahmlmtygambﬁa%qu! acesatein hoane gave the y

(Z)-2-(1 ydro |mno 3 fo hoxy4-[ N- (3, 5-di chl oropyri di n-4- _
yI)]bez.o ran@ &érﬁ' édég&gt)‘ln di met hyl f ormam de (30m ) was stirred. at

room TLC R, 0.40 (50% ethyl acetate in hexane)
mp 238-239°C |
Assay methods
The assays used to confirm the phosphodiesterase IV inhibitory activity of
15  compounds of formula (i) are standard assay procedures as disclosed by Schilling ez al,
Anal. Biochem. 216:154 (1994), Thompson and Strada, Adv. Cycl. Nucl. Res. 8:119
(1979) and Gristwood and Owen, Br. J. Pharmacol. 87:91P (1986). |

Compounds of formula (i) have exhibited activity at levels consistent with those

believed to be useful in treating phosphodiesterase IV-related disease states in those
20  assays. _ _

Th-e’ ability of compdunds of formula (i) to inhibit TNF production in human
peripheral blood mononuclear cells (PBMC's) is measured as follows. PBMC's are
prepared from ﬁ'&hly taken blood or “Bhﬂ"y coats” by standard procedures. Cells are
plated out in RPMI1640 +1% foetal calf serum in the presence and absence of inhibitors.

25 LPS (100 ng/ml) is added and cultures are incubated for 22 h at 37°C in an atmosphere
of 95% air/5% CO, Supernatants are tested for TNFe by ELISA using commercially
available kits.

In vivo activity in a skin eosinophilia model is determined by using the methods

- described by Heliewell et al, Br. J. Pharmacol. 111:811 (1994) and Br. J. Pharmacol.
30 110:416 (1993). Activity in a lung model is measured using the procedures described by
Kallos and Kallos, Int. Archs. Allergy Appl. Immunol. 73:77 (1984), and Sanjar et al, Br.

1. Pharmacol. 99:679 (1990).



tenperature under an atnosphere of nitrogen. Sodi um hydride. (60% di spersion
inoil) (OWGg)ues3s added and stirring continued for 1h. PCT/GB97/01361

4- Chl or onet hyl - 2-net hyl t hi azol e 15 (0.84g) was added (generated fromthe
hydrochl ori de salt using sodi um bi car bonat and the mxture stirred for

1h. The m xture was poured onto water (100nT) and extracted wth ethyl

acetate (3x100m i ned ni,c .washi ngs were bed ter
(-100m ) gnd br | n)e W@B"‘i)f@gﬁa‘“‘m&ﬂ& fwﬁi’mj’"t#éﬁ%
removed in v @%ﬂ her
"to renoved uﬁlr%eéo%*aga %fmﬁ IE§ ﬁn%‘ﬁagﬁﬁhg lgﬁerﬁ? Q E@ ﬁ%"ﬁy%
chr omat ogr aphdesetibéd bwmoid th@,%ﬂlﬁbh%@haMam .nyt3 laC(EIOQR)e Jt hnmuncﬂogabﬂ

®:

product as a white solid (0.69g TLC R err] 0.62 (ethyl acetate) :
221- 222[ er r | QMethods 190:51(1996 ritish\h Phammasel. dA6BYSh(: ﬂﬁl%nmméeqme 25

Exampl e 5 | i noet hoxy)i m noet hyl)-7-nmet hoxy-4-[ N-
(3, 5- d|chﬁ%rdﬂ@??ﬂmg%§7f?ééﬁ%%?ﬁgéﬁgg boxam de Purification by

recrystallis et hyl acetate/hexane gave the product as a white
solid (0.229g) err] 0.50 (10% et hanol in dlchloronethane) 30 np
178-179[err]C %&7/ 4433 Lipopolysaccharide (endotoxin)

PCT/ GB97/ 01361 38 le 5

(2) - 2- ( 1- Met hoxyi rﬁ%&phw ) ZEFWFM immynqsorbent assay

di chl oropyri d-4-yl )] benzof urancar boxam de A sol ution of

4-am no- 3, 5-di chl oropyridine (23ng) in dinethylformam de (5m) was stirred
at roomtenperature under an atnosphere of nitrogen. Sodium hydride (60% 5
di spersion in oil) (9ng) was added and the resulting suspen3|on stirred for
1h. A solution of 4-nitrophenyl L

2- (1- met hoxyi m noet hy) ] - 7- net hoxybenzof ur an- 4- car boxyl ate (50ng) in

di met hyl formam de (2m ) was added and stirring continued overnight. The
reaction was quenched by the addition of water (1m ) and the m xture
concentrated to dryness in vacuo. Purification by flash chromatography

eluting with 50% et hyl acetate in hexane gave the 10 product as a white
solid (23ng). TLC Rlerr] 0.40 (50% ethyl acetate in hexane)



np 238-239[err] C Assay nethods The assays used to confirmthe . '
phosphodi g, |V inhibitory activity of 15 conpounds 1 (1)
are standgfgsagéay procedures as disclosed by Schilling eth?ﬁﬁ%ﬁg+ ! _
Bi ochem 216: 154 (1994), Thonpson and Strada, Adv. Cycl. Nucl. Res. 8:1119
(1979) and Gi stwod and Omen, Br. J. Phaﬂhacol. 87:91P (1986). Conpounds
of formula (i) have exhibited activity at |evels consistent with those
. believed: togﬁgggggful i'n treating phosphodiesterase IV-rel ated disease

states in those 20 assays. The ability. of compounds. of - -formula (i) to
“infibit TNE lpr oddceampound of thegengral fosRuladd bl ood nononucl ear cel I's ( PBMCs)
i.s measured as follows. PBMCs are prepared fromfreshly taken bl ood or
"Buffy coats" by standard procedures. Cells are plated out in RPM 1640 + 1%
‘foetal -calf serumin the presence ‘and absegace of ‘i nhibitors.- 25 - LPS (100
ng/m) is added and cultures are incubated #or 22 h at 37[err]Cin an
at nosphefe of 95% air/5% CJerr]. SupErnatants are tested for TNF[err] by
ELI SA using conmercially available k n VIVO activity in a skin
eosi nophilia nndel is deterningg b t Spethods descrlbed by

94

Hel | ewel | g- . Phar mac 11 (1 ) and Br. J. Pharmacol. 30
110: 416 (19 '1)3 Act|V|ty in a lurg nod IS measared usi ng the procedures
descri bed by Kal | os and Kal |l os, I'® p E AIJre 8y Appl. I mmunol. 73:77

(1984), and Sanjar et al, Br. J. 9 (1990). WO 97/ 44337

PCT/ GB97/ 01361 39 An additional |ung nodel, V\:hl ch4al | ows neasurenent of

i nhibitign of the early and | ate-phase ast hmat I c responses and al so the

i nhi bit |l§n of airway hyperreactivity, is described by Broadley et al, _
Pul monary Phar m%ﬂieren?l@sléd ok tR) . J. I'mmunol ogi cal Methods 190:51 (1996)
and British J. Pharmacol. 116: 23’51 (1995). Conpounds of the 5 I nvention
show activity i nRyHiepresenteaikoxyhoptionally substitutsdiowith one or more bajogensa@Bier i de
-(endot oxi n) tE Eﬁ Enzyne |inked i nmunosorbent assay

R, and R, are the same or different and are each H, R, OR,,, COR,, C(=NORR,,
15  alkyl-C(=NORYR,, alkyl-C(=NOH)R,, C(=NOH)R,, halogen, NR,R,, CF;, CN
CO.H, CO,R,,, CONH,, CONHR, or CON(R,);;

R, represents H, arylalkyl, heteroarylalkyl, heterocycloalkyl, S(O).R  or alkyl
optionally substituted with one or more substituents chosen from hydroxy, alkoxy, CO,R,,
SO,NR,;R,,, CONR,,R;,, CN, carbonyl oxygen, NR;R,, COR,, and S(O),R,q;

20 R; represents aryl, hetercafyl, heterocyclo, arylalkyl, heteroaxylalkyl or
heterocycloalky; | o

in R, and/or R, the ary!lheteroazyllheterocyclo portion is optionally substituted
with one or more substituents a!ksrl-k,, orR,;;

R represents R,, optionally substituted at any position with R,,;

25 R, represents H, alkyl, arylalkyl, heteroarylalkyt or hgterbcycloalkyl; :

R, represents H, aryl, heteroaryl, heterocyelo, alkyl, cycloalkyl, arylalkyl,
heteroarylalkyl, heterocycloalkyl, | alkyléérbonyl, alkoxycarbonyl, arylsulphonyl,
heteroarylsulphonyl,  heterocyclosulphonyl,  arylcarbonyl,  heteroarylcarbonyl,
heterocyclocarbonyl or alkylsulphonyl; | _

30 " R, represents alkyl, cycloalkyl, aryl, heteroaryl, heterocyclo, arylatkyl,
heteroarylalkyl or heterocycloalkyl;

Ry, R;, and Ry, are the same or different and are each H or Ry;

) * [ L M S *
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40 CLAI MB 1wo/;mmpounﬂmm mﬂwﬂmtlﬁllforrml_a (i) 5 [err] 1PCTGBITIA6Y S
COor CS;, Rerr] repre onal ly substituted with one or nore
hal ogens, OH or thioal kyl; R err] and R[err are the sane or different and

Ryl Sl =NoR e 1] IR Sﬂ]e”] oG LN R et L hal ogen
NR[ >e(/:rgr\l] Rlerr], CF[%nr ]"’P"ERP”' %ﬁtg%gé‘éﬁ‘%“]‘@ﬂw &k? 0Egﬂm&[/er r
o, SOMRer | g @?8?{ #Fhﬁ@?'r‘f&%?*‘if HereafeR) ﬁi‘*’?’?‘q%‘“’{iﬁ!‘u%’i’n one

or nore subst),égueaydo ﬂkylmyhydimaryhlﬁyw, Geleeooyt , CO
SOerr]NRlerr]Rerr], R[err]R[err] CN, carbonyl oxygen, NRerr] rr]
CORerr]; andCONB)Re mﬁ&h halagen, -CN, -NR:Rgr Q’Rroe?i@éhaosmxl oxygen;

het eroaryl het er ycI Q. _ar y het.er oar I n
Rrerr] andor R erk Pﬁ‘él%&?’&&?’{h?’ﬁéﬂ’éﬂé{; f‘#’g’ %%H
_substltuted V\cQN Kwe substituents al kyl - R[err] or Rlerr]; Rerr]. _
represents’ R[err]l optlon y substituted at any position with R[err] 25
Rlerr] represents msmm;dger ofrupitoiX ahd - het eroaryl al kyl or heterocycl oal kyl ;

Rl err] represents H, ar o_riet eroaryl, heterocyclo, alkyl, cycloal kyl,
aryl al kyl , heterod? *het erocycl oal kyI al kyl car bonyI ,

el s A e DL 1O e
30 10 R[Zr r] Aegnpandtofclakmwwhmkpahd@$ areahe/samelmrtdifferentydnd are each
and R orr] - ar K E0RenE(NORBORE SN O LC0 o CONR CONER oF CONRD,.
_ _ 3.  Acompound ofclaim I, wherein =
Zis CO;
R, is alkoxy optionally substituted by one or more halogens;
15 R, and R; are the same or different and are each R, or alkyl-Rg,;

R, is H, aryl, heteroaryl, heterocydo hydroxy, alkoxy, aryloxy, heteroaryloxy,
heterocydooxy, arylalkyloxy, heteroarylalkyloxy, heterocycloalkyloxy, alkylamino, CF,
or COR,;; _

R,o is alkyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl or

20  heterocycloalkyl; |

Ry, is aryl, heteroaryl, heterocyclo, hydroxy, alkoxy, aryloxy, heteroaryloxy,
heterocyclooxy, arylalkoxy, heteroarylalkyloxy, heterocycloalkyloxy, CO,R,, CONR;Ry;, |
SO;NR;R,;, halogen, CN, NR,R;, COR,, S(0)Ry, or carbonyl oxygen; and

mis 1 or2. _

25 4. A compound of claim 1, wherein
R, and R, are each independently selected from H, Ry and COR; and
R¢ is alkyl, aryl, heteroaryl, heterocyclo arylalkyl, heteroarylalkyl or
~ heterocycloalkyl.
5. A compound of any preceding claim, wherein R, is not H.
30 6. A compound of any preceding claim,wherein R, is opuonally-substxmted aryl or
heteroaryl.
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41 R[err] nts al kyl -optionally substituted with hal I

optional | yb(?%@?t uted by hal ogen, aryl, heteroaryl, het er"gg@@?%’% droxy,
aryl oxy, heteroaryl oxy, heterocyclooxy, arylal kyl oxy, heteroarylal kyl oxy,

het erocycl oal kyl oxy, CJerr]R err], CONRjerr]Rerr], SOerr]NRerr]Rerr],
_halogen -CN, -NR[err]Rlerr], CORerr], S(Oferr]R.err] or carbonyl oxygen;

err PEHER G err], -

CN CQerrﬁ—r Caéééﬂ%?gr%?fw%eder rﬁ[ﬁ}e/r"rhe._ B&%{iﬂ‘ffﬂc’nﬁars%ﬁﬁ}’?geger of -
up to 2; amithroneaymre hale or ‘a phar maceut i cal | y-acceptabl e salt

. thereof. 1Q .2 Co und of claim 1, ;wher err nd err] are.the

sane or di fsfererﬁc%wgggé%)bwd'ﬁg?ﬂwm&ﬂ& k@ﬁ%“g)R[err], CN,

-cJerr]H, err Ble 0, I 3. 7 A
conmpound o?‘qcl aim1, erer E‘ée'ﬂin&ﬁ@g[ ?{EHR &F%%:J&ﬁga Lxﬂirdk

substi t §t edhaloge NRR, ofCFg hal ogens; R2 and R3 are the sane or

different and are each Rd[er] or al kyI R[err Rerr] is H aryl,
" het eroaryl ,10het & somppund of arypf claims dxtp, &aWLersz,mt By are i gpgldently

et or ooy ! DRI B INORIR LAk oty o 0ol vt o |
het erocycl qg, aryi%bhr,sbundremﬁpamaahwlmos wherein R} ﬁi@ky&}&ﬂidkﬁdndaﬂye”] i's

aryl, heteroaryl, heterocyclo, hydrox al koxy, aryl oxy, heteroaryl oxy,.
het er ocycl dietesocyele.heteracysigaliol ot tionslly substifuted pt-any-picsipion wjth

err err rr err SOerr]NR[err err hal ogen, CN,
CN:g[err% er(?'}éo&?{%iﬁf ]R[S(O)][err]qR[er]r]RE)r chRLony} oxygeg and mis 1 or

2. 25 Fy AGOBBIAY froﬁ%afah&s o, wwn?sl.dngﬁ@adeaﬂwﬁﬁ“

|ndependent err] and I s al kyl,

aryl, het ersuhmyut;onmaay msmdnoanﬁa{oynb Ior mohle)t@HoQRjJ, NR,Rpor Nt er ocycl oal kyI
2 compmueSTBE T Sl 5 Sl ARG R L it 1 oo
aryl or helsGE etk with one or more COR and R is aryi, heteroaryl, heterocyclo (not attached
15 through nitrogen), arylalkyl, heteroarylatkyl or heterocycloalkyl.
14. A compound of any of claims 1 to 8, wherein R, and R, are independently COR |
as defined in claim 13 optionally substituted at any position with (one or more) R,,.
15. A compound of any preceding clarm, wherein R, is H or alkyl.
| 16. A compound of any preceding .claim, wherein R; is aryl or het'eroaryl,' cither of
20  which may be optionally substituted with one or more substituents alkyl-Ry; or Ry;.
17. A compound of claim 1, selected from 2-acetyl-7-methoxy-4-N-(3,5-dichloropyrid-
4-yDbenzofurancarboxamide and 2.acezyr-7.methoxy4-N-(pyrid.4-yr)-benzoﬁmn-

carboxamide.
18. A compound of claim 1, selected ﬁ'om
25 2-ethyl-7-methoxy—4-N~(3 S-dlc}doropyndA-yl)benzoﬁxrancarbomnnde,

2-acetyl-7-methoxy-4—[N-(pynd-4-yl)-N-propyl]benzoﬁ:rancarboxanude,

: 2-acety|-7-methoxy-4-N¢(2-chlorophenyl)benzoﬁxrancarﬁoxanﬁde,' |
2-acetyl-7-methoxy-4-N-(2,6-dimethylphenyl)benzofurancarboxamide,
2-ace‘tyl-7-methoxy-4-N-(4-methoxyphenyl)benzoﬁxranéarboxarnide,

300 ° 2-acetyl-7-methoxy-4-N-(3-bromo-5-methylpyrid-2-yl)benzofurancarboxamide,
2-acetyl-7-methoxy-4-N-(3-methylphenyi)benzofurancarboxamide,
2-acetyl-7-methoxy-4-N-(3,5-dichloropyrid-2-yl)benzofurancarboxamide,

R R
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gpzjt |70nal I ? subst ??u?fe«mmum&mﬂmruﬂﬂgl frPa| ‘Q’SZLE' n8s[ er.rL Lgﬂwgméw

preceding claim wherei'n R etr]®arfd R err] are not both H 9. A conpound
of any preceding claim wherein R err] and err] are independently

(C:JIQ[a?:nrs]EL t50 8ha{/\gg§n NR[ e%%%&}%% o&yﬁi{%@r‘ - 10. I?[A\q con&nound of any of
al kyl -G (-NOJ R e rT&Ui”-m&ﬁﬂ(?%@tﬁ%*"%ﬁzaﬂ;ﬂoﬁﬁﬁ%@%%ﬁ{%nﬁmm S

Rlerr] and R err] aieyiraatosssN-{pyrintidinacyl)benzofimhcirboxanide| kyl or
het er oaryl al kyl opt i onal | y substituted at anzﬂgom tion wwth 10 (one or

- nore) Rlerr]. 12. 2-acatyidmpethoxy-$NV-G@rtrifiuoramethylphenybbengofuransasboxamide, | and

. d
more) ot SR er 1] A PRpm Ao ShoRRRRRRhir gt
to 8, wh R2 bilane(BieK bendoTirahetirissk
rrgre CO?e;ﬁlan i's aryelgmﬁﬁe‘t eroaryl, he?*eor”gcu)l/.glw‘) not attachea%l‘mle'té1 O?ﬁrgtrjgh

nitrogen), aryl al Rracetytdrmetbaxyf-dV-(3  trifivoromethoxyphenybbenapfurancarboxamidgo rpound
of any of clains rei nd er are inde endently COR as
defined in claim ]123‘@58176%5& %ﬁ%@@yﬁ%ﬂm th (one or
nore) R err]. 15. 2 @,n@&“ aw‘aMreln Rlerr] is H
or- al kyl . 16. A'co %9 oun any.f?mg gﬁ@ﬁ&kzlﬁal m eretn Rerr] is aryl
or het erqo[)y![ tel tq[qm’etylﬂl k-xlil&hoxwﬂdﬁ(ﬁ m;hylpgnd-m)]:}ylgﬁbtatdﬂlmmxacrlmd?d YM th (ine
or nore substituents y 9 rr! conpound ,of claim

sel ected from 2- acctth ﬁ 359&'71 ‘N—h{é&’ T3C Qﬁ'%@ﬁ"&ggmm" de,

4-yl) benzof ur ancaryp %ﬁm .

2-acetyl - 7- met hoxy-4- N (pyril ;ﬁz g‘enz ura )be(%?tgga)?%argoxan?ge A
conpound of cl ai mm.aceqﬁlmethdxjmz-a\loropynd-3-yl)benzoﬁ1rancarboxanude,

2- et hyl - 7- met hoxy- 4- 3, 5-di chl aro yr| d- 4-yl )benzofurancar boxam de,
2-acet yl - 7- met hoxy2= Temsthowr-4-Nr(3-chloro-$rmethyinhenylibenzofumnsasbaxamide

R T S

2- acet yl - 7- nhaitoxamitleN- (4- met hoxyphenyl ) benzof ur ancar boxam de,

2-(3-pyrid-3-yl-1 -oxopropyl) -7-methoxy-4-N-(3,5- dxch!oropynd-4o
yl)benzoﬁxrancarboxannde, :
2- (l-benzyloxyxmmo)ethyl 7-methoxy-4-N-(3,5-dichloropyrid-4-
20 yhbenzofurancarboxamide, .
2-ethyl-7-methoxy-4—N-(3-carboxyphmyl)benzoﬁxrancarboxamnde,
2-ethy!-7-methoxy—4-N~(4~carboxyphenyl)benzoﬁxrancarboxanude, and
2-[1-(2,2-Dimethylpropyl)}-7-methoxy-4-N-(3 ,5-dichloropyrid-4-
* ylybenzofurancarboxamide. |
25 19.. A compound of any preceding claim, in the form of an enantiomer or mixture of
enantiomers. | '
20. A pharmaceutical composition for therapeutic use comprising a compound of any
preceding claim and a pharmaceutically-acceptable carrier or excipient.
21.  Use of a compound of any of claims 1 to 19, for the manufacture of a medicament
30 for use in the treatment of a disease state capable of bemg modulated by inhibition of
phosphodiesterase IV or Tumour Necrosis Factor.



30

2-acetyl - 7w_ma§7}m§gy- 4“"|mHMmeMIIhyI pyrid-2- yI ) benzof urgeﬁegim%g de

2-acetyl - 7-nmet hoxy4- ) benzof ur ancar boxam de,

2-acetyl - 7- met hoxy- 4- K- (8, 5~ di*tchlor 6pyri d- 2- yl ) benzof ur ancar boxani de, WO
97/ 44337 44 PCT/ GB97/ 01361
43 2-acetyl - 7- met hoxy- 4- N- 2- et hyI phenyl ) benzof urancar boxam de,

2-acetyl -7- n%lhoxmusc of kﬂixywmemntﬂhylcpmwlsaatemafpmwhgc@mﬁudﬂ,

S e s e

2-acetyl - 7- n@gt}]@wﬂ,ﬂ,pm[ 2- (pi peridin-1-yl)phenyl ] benzof urancar boxam de,
2-acetyl - 7- net ho- 4- N- (3-chl oropyri d- 4-yl ) benzof ur ancar boxam de,

2-acet yl - 7 rﬂhox%MofdmﬁlmmmwwlﬁwﬁwkuﬂmﬁbW

2-acetyl - -4- - (2- et hyl phenyl benzof ur ancar boxam de,

2- acet §I q@'\‘%‘ﬁ?"ﬁﬂéﬁ&’ﬁ"@(é arAvieti opig demaatitis,urticaria, allergic
2-acetyl - rb m de,

2 et hyl -7- @%ﬁ%@@?ﬁéw eI palRRRR SRR 5. atergic
2-acetyl - Wmnothé.wmuhmmmﬁgouty arthritis
2-acetyl - 7 net hoxy- -N (2-¢hl oropyri d-3-yl ) benzof urancar boxam d

2-acet yl - 7- riodQEhes M%Mk@%ﬁbﬂ%ﬁnbﬂg@mmmmammm 15
2- (1- hydr OXys%J}&hl, d?ab%& Sing wbtafodis Jaohi€ BERRAPY t%b%'feﬁ%n?nj%egé&rﬁrs{é‘xrﬁiny,

car boxam de,

2- ( 3- pyrliod- Cmuh-:mmam senile Mdiﬁliym&n&y(x%pﬁlrﬂbﬁtmsﬁcﬁ%ﬂ' with Parkinson's

yl ) benzof ur ancar boxam de, 2-(
- benzyl oxyi meeﬂmrmpwmﬁw(qkesndimmnwyimmomo

Lt S Xk B8 ctaim 22, wherein the sprclogical sondifion i spipeted from chronic

2-ethyl -7- mmk;sﬂalw@éﬁmrbwm&m raey dis fomeani de, and 2-[1
-(2,2-Dineth Iprgg*l)] rrethoxy-4-N- 3, 5-di chl or opyri d- 4-

yl ) benzof ur e ar Hheaise @b clamn21, wherein the dissase state is tapsble qfibeingdnotylatédbyn i n
the fornsof 1A flidfidaC™er or mxture of enantioners

26.  The use of claim 25, wherein the dxsease state is an inflammatory disease or

autoimmune disease. ~ '

27.  The use of claim 26, wherein the disease state is selecfed from joint inflammation,
- arthritis, theumatoid arthritis, rheumatoid spondylitis and osteoarthritis, sepsis, septic
20 shock, endotoxic shock, gram negétive sepsis, toxic shock syndrome, acute respiratory

distress synidrome, cerebral maiaria, chronic pulmonary inflammatory disease, pulmonary

sarcoidosis, asthma, bone reSorption diseases, reperfusion injury, graft vs host reaction,

allograft rejection, malaria, myalgias, HIV, AIDS, ARC, cachexia, Crohn's disease,

ulcerative colitis, pyresis, systemic lupus erythematosus, multiple scierosis, type 1 diabetes
25 mellitus, psoriasis, Bechet's disease, anaphylactoid purpura nephritis, chronic

glomémloneplpritis, 'inﬁammato'ry bowel disease and leukaemia. |

28.  The use of claim 22 or claim 25, wherein the pat'hological condition or disease

state is asthma.

29.  The use of claim 27, wherein the disease state is acute respiratory distress
30  syndrome, pulmonary inflammatory disease or pulmonary sarcoidosis.

30.  The use of claim 27, wherein the disease state is joint inflammation.



20. A pharmaceutical conposition for therapeutic use conprising a
conpound of W#7/i4338cedi ng cl ai m-and a pharmaceut i cal | y- accepPa®biGBITAL361 er
or excipient. 21. Use of a compound of any of clains 1 to 19, for the
manuf acture of a nedicanent 30 for use in jhe treatnment of a di sease state
capabl e.of being nodul ated by inhibition of ‘phosphodi esterase 1V or Tunour

o pathol ooy val S caim 21 okl 45, wHeRl g eelldSHeiL B o lfcalt BEARERE! 2

IV, eosinophi bf thecirain] aiches bidin arautiag sireke, dichidntia CHEMIMBABN'S disésse or tifdiveSe © - -

of claim22, wherein the pathol ogi cal condition’i's selected fromasthm, 5
chronic brohcdﬁdﬂﬂgﬂtchronic'obstruetive_airmayS'disease,'atopic dermatitis,

ot 12 g s S i,
cos| ﬁ?,;h: Ys!: ¢ Sﬁ.ahBUWa&gﬁbhﬁﬁéﬁny b QAR 35 99 b} meir@gﬁaﬁﬁgygta ﬂ{ehi&si& S

and other arthritic conditions, ulcerative colitis, I Sease, adult
respiratory dfosuseingastyoprotestion.di abet es i nsi pi dus, keratosis, atopic

' , atopig,d tidi | senilit 0 | ti-inf t d tia,
Seni 10" domont F4. - rASA paadakaey ofdeios 1 1400, themAmcn oFa medicament

depr essi on, ' hﬁﬁ%ﬁ S . L0t erm te | jon. 24 . The
use of clainfgé?*aﬁzégln g’%ﬁ? o'ggpﬁgﬂf@ﬁ%%?@%@H“?§?§g¥§@§%§ﬂF?ﬁme°
chroni ¢ br oncinflammatozy tisease assotiated iwith irvivdtionland paispi rat ory di stress

syndr one. 25. Theg use of clajm 21, erein the disease state is capable
of being Widu?sat egﬁﬁpsfewwwﬁq?maﬁ%?@&mmmm withanothepdrug
wherein the dj fonthddil N ggg@ﬁﬁ% ' aut oi mune di sease.
27. The us?%?a%fgl m Z%Ih%’ggri’érib‘r?é he di' s gqsr?st‘shﬁgﬁgerlﬂ ‘sel ected fromjoint
inflammation, arthritis, rheumatoid arthritis, rheumatoid spondylitis and
osteoarthritis, sepsis, septic 20 shock, endotoxic shock, gram negative
sepsi s, toxic shock syndronme, acute respiratory distress syndronme, cerebral
mal aria, chronic pul nonary inflamuatory di sease, .pul nonary sarcoi dosi s,
asthma, bone resorption diseases, reperfusion injury, graft vs host
reaction, allograft rejection, malaria, nyalgias, HV, A DS ARC cachexia,
Crohn's disease, ulcerative colitis, pyresis, system c |upus erythenmatosus,
mul tiple sclerosis, type 1 diabetes 25 nellitus, psoriasis, Bechet's

di sease, anaphylactoid purpura nephritis, chronic

RN A O o



gl omerul onephritis, inflammatory bowel disease and |eukaeni a. 2 T
of claim22 or claim25, wherein the pathol ogi cal condition or §

state is asth g_’g The uwaRLD
|

acute respirat

&”0&36’?

Lk s

poPERiMeOREiANIZATIGN di Sease Qs e GO

INTEULRGTOA PR
stress 30 s ndr"Bﬁ’?E""“‘?SﬁT"ﬁbnary i nfl ammat ory di sease o

pul NDNarNTERNATIONAL s\PPBm:A'I'IONﬂ’éIBMSHEﬂ UNDERTIE PATENT 6OQPERATION SREATY(BED
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ip ﬁé@?‘ﬁ"&pmﬁ"‘l‘ﬁw < of B () Intsrmatignsl Publiggtion Nymber:, (| WO 97/44337

Qfaas ﬂﬁnhﬁo?&l ﬁ’ubxmnhnﬁ& b.!'laloﬂmherr WINR7.11.97)

strole, selase jor tardive dyskinesia. 32. The

use ¢f c 743 a : | Sease| stdqte is a yeast: or fungal I nfection.

5+ 33 Dst—6i—2 \,u..puuuu of—amny—of af s 1 I() ur Tor me manul actur e .
of a mﬁhﬁamm AlpPiicatié Rumber:gast :papcnﬁmﬁs;)/ a,ﬂ bridge
of cllaims 1 to 19, for the manufacture o d"e,k Mﬂm;,%h;;:
arfal (| ©3) Tnternagions) Filge Deteo of afftiay {93 408 >| c |rcmt. neurogeni c |

such

as

Q PC]‘/GB96/030|2 5 December 1996 (05.12.96)/ W
(34) Countries for which the regional or

international application was filed: AL ct al. }81) Designated States: AL, AM, AU, AZ,

9708070.9 v 22 April 1997 (22.0497) . »  GBY

(71) Applicant (forwggngw .gﬁgsc -erx!ep‘t GU.! 3 Gﬂll

SCIENCE LIMITED [GB/GB); Cambridge Science Park,
Miiton Road, Cambridge CB4 4WE (GB).

(72) Inventors; and : O
(75) Inventors/Applicants (for US only):~DYKE, Hazel, Joan

Milton Roag, Cambridge CB4 4WE ). LOWE, Christo-
pher [ B); Chiroscience Limited, Cambridge Science @

[GB/GB}; Chiroscience Limited, Cambyidge Science Park, ‘Q
ublished

Park, ton Road, Cambridge CB4 4WE (GB). MON-
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(54) Title: BB\YZOFURAN CARBOXAMIDES AND THEIR THERAPEUTIC USE /

(57) Abstract

A compound of general formula (i) wherein Z is CO or CS;
R represents alkoxy optionally substituted with one or more halo-
gens, OH or thioalkyl; Rz and R3 are the same or different and
are cach H, Rg, ORjo, CORs, C(=NORg)Rs, alkyl-C(=NORg)Rs,
alkyl-C(=NOH)R¢, C(=NOH)Rs, halogen, NRgRg, CF3, CN, CO:H,
COzR 10, CONH2, CONHR5s or CON(Rs)2; R« represents H, arylalkyl,
heteroarylalkyl, heterocycloalkyl, S(O)nR10 or alkyl cptionally sub-
stituted with one or more substituents chosen from hydroxy, alkoxy,
CO2R7, SO2NR1R1z, CONR{iRy2, CN, carbonyl oxygen, NRgRg, -
CORyo and S(O)nR10; Rs represents aryl, hetemalyl heterocyclo,
arylalkyl, heteroarylatkyl or hewrocycloalkyl in R4 and/or Rs the
aryl/heteroaryl/heterocyclo portion is optionally substituted with one

0]

or more substituents alkyl-Rj3 or Ria: Re represents R g optionally substituted at any position with R4; R7 represents H, atky, arylalkyl, het-
eroarylalkyl or heterocycloatkyl; Rs represents H, aryl, heteroaryl, heterocyclo, alkyl, cycloalkyl, arylalkyl, heteroarylalkyl, heterocycloalkyl,
alkylcarbonyl, alkoxycarbonyl, arylsulphonyl, heteroarylsulphonyl, heterocyclosulphonyl, arylcarbonyl, heteroarylcarbonyl, heterocyclocar-
bonyl or alkylsulphonyl; Rjo represents alkyl, cycloalkyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl or heterocycloalkyl; Ry,
R and Rz are the same or different and are each H or Ryg; R;a represents alkyl optionally substituted with halogen, alcoxy optionally
substituted by halogen, aryl, heteroaryl, heterocyclo, hydroxy, aryloxy, heteroaryloxy, heterocyclooxy, arylalkyloxy, heteroarylalkyloxy,
hetgroeycloalkoxy, CO2R7, CONR11R 2, SO;2NR 1R 2, halogen, -CN, -NRgRe, COR;0, S(O)aR10 or carbonyl oxygen; R4 represents OH,
‘sarbony] oxygen, OR10, NRsR9, CN, CO2H, CO2R1p, CON1iR12 or COR10; m is an integer of up to 2; and n represents 0.2, or a pharma-

ceutically acoeptable salt thereof.




