;e3en>~ ko " adi D@ t} 6} T>~ h , _ 9 Septenber 2002 BENZOFURLPYRONE
DERI VATI VES 5 Technical Field The present invention relates to novel
benzof uryl a- i gt i ves and to medici nes cont ai ni n@ SRieMBe 4802 ve

i ngredi ents. mmmﬂ@&“mmrcal ly, the invention relates to novel

benzof uryl -a-pyrone derivatives and to 10 |ipid netabolism enhancers,
arteriosclerosis'8?%phylactic agentsDE%¢ﬁ§§£?§ﬁlerosis treat nent agents,
triglyceride biosynthesis inhibitors, ood triglyceride |l owering agents or
bl ood HDL el ﬂmﬁwlmwmﬂﬂms .containing themas active ingredients. 15
Background A es peielo FaRe LPVRONEC SERISA T @s t hensel ves are
general Iy insol ulogok n bl ood, and they exist as Tipoproteins by binding

wi th apolipoproteins. In the 20 body, triglycerides are biosynthesized
primariky intdehiiyer Fieondacetyl CoA as the starting substance which is
produced from sugaf,s, .efc by. 6 differen n NZYIe. gr oup
(acetyl CoA carboi@q%. %e?%ﬁ;f%ﬂY§%%k$% Eé%fﬁégggérgﬁg?gfg §§°a3§V9CDA
synt hase, 25 @lpygesophdsphedt tvesi shacyd meabsireaseontysnphgsphaini dsc aci d

acyl transferase, phosphatjdic acid phosphatase and di acyl_gl ycerol acyl
transf er ase) , 2tV Ar N FRI RS § r FRIPSPTEF LF ALY t hERB] HPYSRELON

| i poproteins., g ndj ti fbéhi%ﬁﬁ%%;l 25 POk O £0L £5L, 65 0L ,30,8Nnd/ or
triglyceride J’E)PTi(;‘IE(F;‘:d’EpéT)eveI %ﬁnom as pe@f?{)ﬁg%m a(.:' Tﬁe cgn%i %Pgnttger med
hyper | ipi demlaipid cheisshdleth | entlaticeypesabasetonnl ¢hesis pppopheiastia t he

bi 00d. ; . ! P e : D0 . .
Types o1V PRI, NG ENARSAN § AT AR SRATD PLASELLLERILDD
type |la by iosmstiesinldstidibiorandigpestriplyeriride byweénergases in
both - 2 9 Raptenden, 202 oSt BdsiY agdes 8/d4499 g Thém ABans

that present hyperlipidema drugs (that |lower only chol esterol or that
| oner both ciSiEtertILRALeM % yceri des) cannot al ways be appropriately
appl i edsfor all hyperlipidem a cases. 5 In, particular, type |V accounts

for 40 to 50% ofk rracl)e V. etrl i pidem a patients ("Rinsho to Kenkyu", 69,
318(1992)). onset forms acconpanyi ng di abetes are al so type
IV ("Sago Ri nsho" BU®Qd &8{1&Bcl and triglycerides (TG) themselves

are generally insoluble in blood, and they exist as

lipoproteins by binding with apolipoproteins. In the

20 body, triglycerides are biosynthesized primarily in the
liver from acetyl CoA as the starting substance which is
produced from sugars, etc., by 6 different enzymes and
one enzyme group (acetyl CoA carboxylase, the fatty acid
synthase group, fatty acyl CoA synthase,

25 glycerophosphoric acid acyl transferase, lysophosphatidic
acid acyl transferase, phosphatidic acid phosphatase and
diacylglycerol acyl transferase), and are secreted from
the liver into the blood as lipoproteins.

The condition of a higher-than-normal cholesterol

30 and/or triglyceride blood level is known as
hyperlipidemia. The condition termed hyperlipidemia is
classified into 6 types based on the lipoproteins in the
blood, according to the Fredrickson classification (WHO
classification). Types I, IV and V are characterized by

35 increased triglycerides only, type IIa by increased
cholesterol, and types IIb and III by increases in both



Hypertriglyceridema is a condition in which blood 10 triglyceride |evels
are increased, and in the past few years it has been recei art %
anong clinical physicians and pharnaceuti cal nanufacturer@sggﬂﬂﬂp?gﬂ)?actor
in arteriosclerosis and i schem c di seasé€s.2 Because nost attention in the
field of 15 hyperlipiden a, which includes hypertriglyceridena, has been
focused on chgl.ggs e, I Gy ctl yn.npl

arterioscl erog(l S, e\?\%l 6’32 hé‘\’/ﬁé bee Sl(?(ylleﬁ ?h r%k’lde’t%%fese%ﬂn#ofpﬁeosm%nrt i ng

tr|glycerldeshXﬂﬁihhﬂaﬂﬂﬁyﬂ %WMﬁwdémﬁﬁl@9W9§wqméﬂzfﬂﬂ%ﬁﬂﬁﬁﬁP1|Qﬂtthhto
the 20 use of 1l WAEdiRaed dareal iapides; 19 S s N R gal%n@e{k

preparations as the eX|st|nqd_ypoI|p|den1c s. Because thes

used i n hi gh ®8sEPPRAPIEHE dc PRt 16 éé’lhéx}é e rrldpdemia (97698 -ar e
co?cer n;s_;, aboutInap‘aLtrfhl (ril:rul@‘r r&Jy@ieE(iVSIa@%ogtfnft%th%lr( The t][d' B0k oF ad o 2?
72(1994)). It ,wou t her ef.ore y,.desirable_to. fi new type o
drug that hasqggﬁﬁ §WPﬁeq%%h§ t%g( FRIEH, °|§ﬁq§g aé;ecf@(hlblts f ew
side-effects @d@(ﬂ@§23)cle&bsaCSE@@nmaahanmsmm E&mmmﬂraqumganyﬂngaa occurs
35 2 result ClAldis 3 CAURLSypln Tl QIR RTNShACY, 0Wh @b 13°
menti oned above, secondary onset ~acco ny| di abeted, ‘et’c.

R nsho", 43, 878(1@Q@FFtrﬁﬂﬂ§C§§ééﬁﬁuéaPﬁya FpnﬁétéF¥#H§UWéG- bLmod

accel er gj ed t QIR d@eS MRS S reSeakekadRl,i Bndd iheHd WRist aRd, B
del ayed deconpositiaon of synthesized trigl cerides (present |n t he bIood as

| i popr ot ei ns) YGF*S ¢ tshgSe PEEN F6621V1iBT RLLSPLEILE AMONTase indpEl (" Ri nsho

to Kenkyu", G%hy%éﬁﬁh%%thd bha@ﬁhbbﬁuhaél hanulfgpentrergl veer dgrka
acconpanyi ng %lag etes, A .is sal § cause_of naninsul i n-dependent
i

di abet es” mel | 6T OENlﬁoﬁfteﬁﬁPFE §r°F§S a§ d°FEeBEt e SEAGSE - of

i nsul i n-dependent @leahbetses moslt| attentibbMin( tRenshelto ofenkyu”,

379(199 Iy on i ti en for
hypgrtr?%?ycer?%%%ﬁg%ﬁs%ggl|e gEk * gﬁ?ﬁ ?b? g%t%gﬁgﬁB% yggpﬁgé é%nthe5|s
(secretion) ibeene flocusedand/ eholesaeselerdrad, d@b@ﬁbogﬁtdgwe@ﬁlyynthesuzed

trl9|ycer'deslﬁ@ﬁ%%%%%d'&ntQ%t@&Q%@c@érbb@gpr@Eﬁ'H§h BY hahROpERhei n | i pase
(LPL). In the prior art there have been known a-pyrone derivatives with

substitution 8€VelREEer Watdn&tec 2ifngiatoysTing Erégpyseriess f 8Rdexanpl e,

in WO 9635664 +r'4taeh40b3, h?@b%@%&@léceEEdéﬁ&éBKasUSeé668&&3¢eERt3665é45
Japanes Unexanlne ﬁ% né6§% catlo 6, Japanese Unexanlned

Pat ent b|ICgFIOH a§§6aH¥E§EEHéQSWfﬁearﬁgfeﬁ BabPEERECon No.
9- 505291, Japanaﬁep2&pumaxamnsedsPahenéanbhngahypnlmpldﬁmSGSHﬁﬂgsJapanese

Unexan ned Panent BUDLLERL! 8l,M0ne9,88329%: nigRagsecRkARAGd RRLBN |\

Publ i cation exa etra ron Let
(1996), J. ChéﬁteﬁebéaﬁcheeS)re39r¢@994yhecﬁeﬁrePﬁanﬁerealabousza 25 1665

(1984), Chem pBgber %Qoreﬁégeﬁlgﬁaé @@@eétsckghechﬁﬁhd o4, 8@850(1989)
However, no exBIanatlon or suggestion has been BbbllShed re%ardln

triglycé?ide Hi d%?ﬁﬁﬂé3|sltnﬁpﬂﬂpl hgeeptece, b Boghtyi gejdErPde EBweri ng

effect or 30 Eh@@daHBbwekgpatbmgd@haeehaEOhaana etigheseradpylewering
derivatives of _the prior art

635664 and
P 580137  des GG CCBpORHGSoRETn AXELPLEPUTal PESPuF hEPePH pRBAYF i s
substituent atlehe @ci3ipasmectanatm35 the a-pyrone ring, but no description

a S”%ﬁﬁféhﬁ&'208§¥§%eﬁ%?%5?°@%% eBelhef pleny ralulit ol 338l 7 of
causes, including genetic background and, as mentioned
above, secondary onset accompanying diabetes, etc. ("Sogo
Rinsho", 43, 878(1994)); more specifically, it is
attributed to:

A. accelerated triglyceride synthesis (secretion) in
35 the liver, and
B. delayed decomposition of synthesized

triglycerides (present in the blood as lipoproteins) by



the a-pyrone ring. Simlarly, US 4668803 anong the prior art publications
descri bes a-pyrone derivatives wherein the 5 substituent %ge - 3
position is an acyl group of 2 to 11 carbons or a phenyl 3%8 ?mg%EZQR?
description or suggestion is given regarddng the use of an al kyl group

i nstead of an acyl group of 2 to 11 carbons or a phenyl group as the
substituent at the G3 position of the a 10 pyrone ring. Also, FR 266544S
among the pribiPAREORRMN | Lhp2ohs (Wt ( bRinabPyFBnkeBEYPVat Ples with
-S(O ~-Rl as :mcls l§iiP.entll?t;iéf'@i%hﬂaiagsfétOﬁygébﬁfiﬂg!ﬂgaetidémQé 2 aﬂd Rll
represents an_a rou to 6 carbons, , en roup or. a pheny
gr oup. Fbmeveﬁ?c?ﬁb?éQiﬁéké#?ﬁﬁEﬁSSu@ge%?i%ﬁlastﬁi6éntéﬁgg?HFEg°fhE° Se of
OH, OCOR or OSGHR imsiepehdént S{Ibetds aselhetssbeNiboip] @hilbenC 4s

Publ | cati on 1B S0 PEaAe Hant? (FE S et R Re e PRE A RECHEE T e
pyrone deri varelestws t (LPBM)Y ogEhinshd ovwerKehkyh " grop 379 ph2s))as a

substi t uent ﬁéga 5 Si gyl SELLNLL PN RE - SHOFESLT QDed 8501 VEN
regar di ng thzé%se L&%ﬁp’oé%?@ghrc%g&gg?%gt ea o? hylgrf)ggn, .a_lgé:%r 2l Kyl
25 group or pHEIYReFrthigkigrtideria B habiered pbike oinbibihecn-9§rone
ring. Likewi sgrifhaser 86 syrdOfes 658 {dOAY i GAPNDN t8e PLIGEr akhd/or

publ i cations descri bes a-pyrone derjvatives with hydrogen, . nmethyl or ethyl
e a SaBstit R 1R CSRPIPUBEE 19roT CRNTHCHART | D1 BHYOF Leggest | on
i's given regapierpithe nschefblddd AR DPoBHSYR nsptiendl Dbopydtogen, net hyl
or ethyl as the assuebslielilﬁLu)ent at the G4 position of the a-pyrone ring.

Li kewi se, J. %ﬂ%n1 search (S), 86(1994) anong the 9 Septenber 2002 - 5
prior art publicatirmprshelentidbes a-{heanenges | hedn iesowh td-pyprSMe group as
gi ven T egar diF LT LS o O S GRH e KRR | Dok ek AL e SN BHER o

gi ven regar di WS of LN, [ : i s the
Tetransdron setars. 5 el (1090 Ghon Chnarn ‘*"“gf?““g‘?ﬁ'd%%%ﬁ“‘gi'984>
etrahedron Zetters, : e arm ,

and 3. Org. o 49t sdth THUE0) AortPatRdbr F 24> bhbi | LARTERE

descri be a- pyurgneandiatdd/ atd teast \RUbL iacyidd ySHQ@ P SHBEI 76 pendpatedd t he
C-6 position,. but. no d ri pt.i r. s estion d i regardi ng the use
of a benzofurUyr}exgaf“olunfcfsﬁpga{tea{bt %]Ubgjp%l{?"g)ﬂ ?buép'ssa(gj%/ﬁée]’ S %%?Iil?su%nt at the
C-6 posi ti on Wiexdwe recpyRredrent ifvpl Riscias We. -3t Ihvermpareds It is an
obj ect 9T t hq;RIESEMNed BLAUL OB A SE MeNZDid s g f- P.Yéf?é}?%gg“ vatives,
and especial |y nove Ebenzofuryl-a-p_yrong derivatives havindg a benzofuryl
group as a s Xamjgyrd Ratent GWPeRtivh N3 - t%ﬁ’%&%ﬂé??%s?o It is
anot her on e‘linéﬁaxrtihﬁrcl:i lrp/aaﬂi_ﬂtorpdm:'pfaqyi&e Nd ,_Di@l-slmestm_J | &M ;pwhancer s,
arteriosclerosis prophylactic agents or arterigsc Jé)ﬁ{sbﬁ%at nynt agents,
and especi al IV‘?‘I&&’O\NHJ%WBJ}%&W & BTyt e’sié h 5,901 0od
triglyceride Qlower iRegeagert s(Dy, Meood P51 HOICedney athiangn agaun B, , t3ag contain
as active ingredi ents, the novel benzof | - a-py der | (R havi ng a
benzof ggyl g?loéﬁf’g a(snlgzMs)Ubs ﬁnl‘jené)era‘t’ t%y’c-%%oéﬁkﬁo)n éol%al'ﬁ]é (gl-s%'yrone ring.
The presentiqh&mu@ﬁm,haﬁﬁixﬂWR&ﬁkm much research 30 in light of the prior
art cited above’iygaéy%f%'ﬁﬁﬂgiplanation or suggestion has been

published regarding a triglyceride biosynthesis

inhibiting effect, blood triglyceride lowering effect or
30 blood HDL elevating effect for any of these a-pyrone

derivatives of the prior art.
0f the prior art publications, WO 9635664 and EP
588137 describe compounds with a structural feature

wherein phenyl is a substituent at the C-3 position of
35 the o-pyrone ring, but no description or suggestion is

given regarding the use of an alkyl group instead of a



the inventors have found that benzofuryl-a-pyrone derivatives, and

especi ally benzofuryl -a-pyrone derivatives having a benzofu%g 8B u
substituent at the C-6 position of the a-pyrone ring, have 3€pte é%l nber
2002 - 6 triglyceride biosynthesis |nhrbﬁt|ng effect, a blood triglyceride
| owering effect and a blood HDL el evating effect; the present invention

have been achl%h%g 1af %h S%"Eh%?%h%%%lt.%%gr%Q t he :fgﬁﬁnrlon of

Speci fically, e pr “Rventi on provi benzofuryl

derivatives (ahe @&@W&omhemﬁmmﬂ represented by the follomnng structural
formula (1) 10 R erein RL represents hydrogen or an al kyl group of
15 1 to 5 carbons; %R?laégﬁgseH§s4ﬁf§%§&eﬁmon@t>%@ BRSRidT RS represent s
hydrogen an ahieili c3rauR sOtedcrd KB <C ALRARSNY (2 aRHRAs SRS UeRLs. a

cycl oal kyl group of 3 to 7 carbons, an aryl group of 6 to 10 carbons or a
het er ocyzl e), Sgbs20 tusd2Re t( wher 63 ResHapoasast @namcypt igmeedp pf 2 to

ha|09€nSUbSt'ﬁqt%Qr@B%$lerQUBhQByl b?oﬁ cappeng g Beéﬁwlﬁﬂw%%po&f 6 to 10

carbons); R3 represents hydrogen, "an al %rou carbons, an

al kenyl groupsﬁﬂgﬁsFéoB ¢&r HoNED éﬁgéFQ9H9I bs &ﬁ@uﬁfo?HZaﬂéyé 85PH@hs a
cycl oal kyl grauptehd3oifoan @ayoasoud 6}fC|20@bk)l|l ¢aewRnef o Lophenyl
carbons-al kyl group of 1 to 5 carbons, an ary roup of 6 to 10 carbons, an
aral kyl group96PUP £§ EGeCQPbéﬁétuﬁﬁtaP%oiyegFogpP@ﬁlIlP@ ofcabhofis or an
aryloxylgroup Eoﬁet91ﬁg carbons 30 Ris a substituent at the C4

posi ti on, C—5 osition, 6 position or C-7 position of the benzofuran ring
and represents: R AWﬁPchFReBﬁéééﬁﬁsaﬁ?ﬁgoﬁéﬁ pEiert estgpyldicatépaso group,

a hal ogen atoghfgfh§g§r80§§ 8nedfedl 5g@¥be§5wggguggqpani%p & Garbons, an

al kynyl group o ons, an aryl group of carbons
A=CH( CHZ) n(wheubsstr iAueapr ageshs an4abbeychbn hehetedyicheis" 1" or 29and

Sept enber 200 resent 0 nd presents r
A=CH(CH2) , a(ﬁleg}'?fe%e 7 ept eazlek £ L&béaq i Ty 3181:(: hé;téeroc?/nié £ Bandyf

repr eselrﬁs a d@gbpeoboadpaadym geanSenﬁswevez,on03)ieSAr$921{3@Hzrm
(wherein A reeh‘a%@@tioﬁ {4 ghrzexckbaabe&ﬁaoexel ﬁsé“gf”bhelob@éﬁ%% 1, 2 or

3), -OR (wherein represents a cycl oal gfoup of 3 to 7

carbons, an aPyP: f@rmﬁ)t‘%ﬁd ek 090 baRbors, the h%‘t“é?'@)%‘, ‘é‘P%t Bheiendl |y
hal ogen- SUbStbbB&%ﬁoﬂ'E¥'§Hbf8”¥§r858UElﬂg 1 to 4 carbons, or an

aryl sul f onyl
Likewise, Japanese Unexamined Patent Publication No.

20 49-5976 among the prior art publications describes a-
pyrone derivatives with hydrogen, a lower alkyl group or
phenyl as a substituent at the C-4 position, but no
description or suggestion is given regarding the use of
OH, OCOR or OSO,R instead of hydrogen, a lower alkyl

25 group or phenyl as the substituent at the C-4 position of
the a-pyrone ring.

Likewise, Chem. Ber., 100, 658 (1967) among the
prior art publications describes a-pyrone derivatives
with hydrogen, methyl or ethyl as a substituent at the C-

30 4 position, but no description or suggestion is given
regarding the use of OH, OCOR or OSO,R instead of
hydrogen, methyl or ethyl as the substituent at the C-4
position of the oa-pyrone ring.

Likewise, J. Chem. Research (S), 86(1994) among the



10 group of 6 to 10 carbons), -O-CO Re (wherein R8 represents hydrogen, an
al kyl group of 1 to 4 carbons, an aryl group of 6 to 10 carbons, an_ aral kyl
group of 7 to 20 carbons or a heterocycle), -NRORL (whereiSo¢eraber 308 each
i ndependently represents hydrogen, an alkyl group of 15 1 to 4 carbons, an
aral kyl group of 7 to 20 carbons, a phenyl group, a heterocycle, -SOZ-Rl1l1
(wherein R11 represents an optionally hal ogen-substituted al kyl group of 1
to 12 carbonspraohes et opyEh ecahehit HE8E rabky! odHRuRnef dbrdiQak icRfPoNs, an
aryl group of 6 to 10 carbons, a 20 heterocycle of an aralkyl group of 7 to
20 carbons) ovitltrRISMewaepepPnaRl2 supstdsnesthypdr tgen C-dn paiskyiogr,oup of

1 to 12 carbo 40HOF -6 zarbons . ; aral kyl,.gr of 7 to
20 carbons, aﬁﬁgtg€o§é%+£?§gﬁgglngiﬁgﬁégﬁgg? %gtgl?%ncgggg%gfggo%%e

het erocycl e 2%58uB5t P¥ ut @AORI RY| O§PRipinitaad o 2arPmsgrawp azyl bikg group
of 6 tocl0 ca ; tero | ax 10 I r of 7 to 20
carbonsf%, -C%ﬁggglfgﬁﬂfe?% E&g ?égrgégggéghyggogé%,5¥E&é%g% %ﬁ%&r group of

1 to 4 carbons, aniargdditdop,ofebrahedPonaLbenersa Batewasycl(ags9dq ,an

al koxy group to. 4. car , ap-ar y 6-to C ns or an
ar al kyl oxy grgﬁ%&bfgga{%'z Qggfbo%%),ngéjé%é%%$~aﬁg GWhQ%grné %éhq R15
each i ndependeht | 398%2pf L8851 samgagogha, PEACH] RYE Bubdpcetiensodeseaibens, a
cycl oal kyl grou ; S, 1 r p . rhons, an
oy al kyl o ouploprEine 48-LuaBEhansysEl, 37 yrahetlathub LabsRitHen? e

het er odyic| e- stihstC+ 61t pols &t kyh , gbatpnof désteiptienbopsiiggestdon 2sSept enber
2002 Rb which_represen a saturated or unsaturated.,al kox rQ f to 5
car bons optio%%Y$@ é% %f?%% e%H%A?ﬁe1°%0a388P88§5r¥%Igﬁ?gé ?PSﬁgﬁﬁeo roup
consi sti ng ofahayoigns, grgep oas kiphe gsobpsivheBtt at7thar DeAspophenph, of
napht hyl , hetgroc cles, -OR16 (wherein R16 represents hydrogen, an al kyl
group of 1 to 2 c&FBYRNeXHR%nyl group, a naphthyl group, a benzyl group
or a heterocycle),pi&>fE2 RS spherel IR/t L8Rr esent s hydrogen, an al kyl
group qof 1 to 4 carbons, a phenyl group, a 10 naphthyl group, a benzyl

gr oup gé a heteroc@%l%ﬁ,a@NﬁﬁﬂﬁgE %GhEE%iHr?&enﬁnﬂn?éétgaehEPnaéﬁgﬁaﬁntIy
represents hygé@aefur@l@lkylofE 0dPr 9yalit8s4 sARDPEBBecRaeyenBG¥ el €, an

al kyl sul fonyl group of 1 to 4 carbons, a phenyl sul fonyl group, -SQZ-Het
(wherei n Het bepretSenyt k@ dproet edecyche)yeanhaningsal bengbfgrelip, a

met hyl am nosul fonyl group, a dinmethyl am nosul fonyl group, a

di et hyl ami nosIFPWMy2S ¢t otipPsbEt@entl &Yy thye obpb opogitéorapbohBestbsti t ut ed
with 1 or 2 gﬁﬁﬂﬁz %gggited from anong phenyl, heterocycl es, phenoxy,

- O Het (wher N O tepresents a heterocycle) and hydroxyl, -NH CO R19
(wher ei2@ R19 reprebems anefrheeobaectl & the olpvertionotd prevode, a

phenyl grOUp1l%3f@HﬁEﬁ%oﬂfé}Hpenﬁarb@é¥é’! Qfeé'Pioéci@%Sé9§Yﬁ£8ph%gaéjckexy
group of 1 to carbons or a benzyl oxy grou RZ (whereln

p), -CO
represents 25a$@Qﬁ§mﬁﬁLa%F?E&%?%%?E?%%Saﬁr%?{%QVtg?%%Bt%f ango 4 carbons, a
phenoxy gr oupesped ATz Ooy ;gf@wpd@rtr%%z&céméebﬂog%}ﬂtne@igsents hydr ogen
or a heterocyclgé%wzand -Ci%$£&zF23l er&in R22 and R23 each iggeg ndent |y
represents hyttogen-Ohr & oF DEPLEFETLED HOLRF HRRs2IGNED BENDYP group or
a heterécycl )DL celd¥ct iy cdigeeps pseinds aonahkyl agracpivé ingoedieatbons
optionally su stitutedlyﬁth % t o, 3 groups sglected.fro t he group
consi sting of “HalbYEHs, PERAD %f%&TGQP%ﬁg e ofeBLY RV Ear BBRS S pRienyl ,
napht hyl, 35 Mﬁﬂ%fl efroupths - HFRIGpévhenchd RL6thepcesepbsibygdnogen, an
al kyl group of 1 to carbons, a phenyl group, a naphthyl group, a benzyl
group or a hekhke ogyry®rgne ringept enber 2002 g -O CO R16 (wherein R16
represents hydrog I f 110 4 carbo en p, a
napht hyl group, a eh é%ﬁ%&uéﬁﬁgékééfe?% §c$%§§u?€égﬁﬁu 8r%%ﬁg%§ﬁn R1'
and R180each imdepsintdderf | yhe gpr tsenast hyittedeabown, abkgl a5 groapudt 1 to 4
carbons, a heterocycle, an al kylsulfonyl group of 1 to 4 carbons, a
phenylsulfonyTh%r% %ﬁnﬂ%ii-ﬁ%Yg(gﬁ%?gi%h§gtb?&ﬁ?égﬁ%iéa"Pﬁg?g?ocycIe), an
am nosul f onyl FoYiToy t 1 y) _di am nosul f onyl
group, a dief#%?aniﬁggﬂ?féﬁ%#a€%§§§g%%?pdéeg%8gﬁﬁ§ﬁ grgﬁﬁgﬁ% 1 to 4 carbons
substituted wiehivaboives dgroupsg sl ket zdf irpn anonyg pheaysubheitrenychts,
phenoxy, -O0- e(&ﬂgralhgfgnrg rgsents_a ggterog C'Fg gnd hydr oxyl
-NH- CO R19 (wherein §f§5represents %y%r%ﬁ%n,eaﬁla Ky Broﬁp of 1to 4
carbons, a 15 phenyl group, a naphthyl group, a benzyl group, a
het erocycl e, an al koxy group of 1 to 4 carbons or a benzyl oxy group),
-CO Rz (wherein R20 represents hydrogen, a heterocycle, an al koxy group of
1 to 4 carbons, a phenoxy group, a benzyloxy group or -OR21




20 (wherein R21 represents hydrogen or a heterocycle)) and - CO NRZZR23
(wherein R22 and R23 each independently represents hydrog n_al group
of 1 to 4 carbons, a benzyl group or a heterocycle); and gﬂ%ﬂﬁﬁWE%$%QQ%1
italics represents the positions on 25 thé benzofuran ring. The present
invention further provides pharmaceutical conpositions conprising a

t herapeutical |y .ef.f ecti.ve dose of .t he benzafuryl -a- one derivatjves
represent ed byéétgrla’gteﬁrlgle g’&ﬂ‘?ﬁ’ln&hﬁs)lSaﬂﬁéb&tylt%iq%y%%alat sb,l%l h

phar maceut i caltiry gdyceptidlel éowerringr ©£ fEee iamdert ibdroost iHOL faldretvagriny ovi des
l'ipid metaboli ha r i gl I i t i s dnhifitor
bIood,triegcg?L g%ro%ggi geggg%t§$%gﬁggﬁgigﬁxgi2%%%}ﬁﬁﬁgﬁgkisé%ter

arteri oscl er o$itd 13r §prEhaet resagest's o5 thed s&fMeer i oscl erosi s treat nent
agents containing gpeasikhivallpyr ediceplreskht RORERfUH A-dMiqRe derivatives
- to 9 Septenber 2002 represented by structural forrmul'a (1) above or their
salts. Enmbodi PeRzofyrytayrpriigneuderia ativest (emds spd st dthegragfad al one or
in conjunctio i r.te I t r nt. specification wll
now be explai%gg?ggﬁaéggrP§t%gEi%géggggﬁ%igkgﬁcﬁg%%gnyégw Fcﬂgg by the
specific exanples listed bel ow. "AIkyI"Raeans a linear or branched al kyl
group such 10 as nethyl, ethyl, ﬂ , I sopropyl, n-butyl, isobutyl,
sec-butyl, t-butyl, of: /Il or 3-pentyl. "A kenyl" neans a

| i near é@ branched af s vjnyl, 1-propenyl, aryl,

i sopropenyl , 2-but§ny ntBnyI or 2-pentenyl. 15 1Al kynyl"
means a |inear or brd&nthed abkynyl ogQup such as et hynyl, 1-propynyl,
2-propynyl, 1-butynyl, 2butynyl, 3-but\ynyl, 2-nethyl-3-butynyl, 1-pentynyl,
2pentynyl, 3-pentynyl or 4-pentynyl. "éycloalkyl" means a cycl oal kyl group

Cyclohexyl or oyol BREBEYT. Ra SRR nyfiadB iy an YEuIP Hhidin o5,

group of51 tolsteabboasbons;a group conprising the aforenentioned

cycl oal kyl group oke EHEE | Ky, O f ok 255t S,
and for exanple, t e%eé%agys%gg%eq%ﬁ oned@'c C %%5 og&lh%é:te%y % Peér%@é}?{?é‘

cycl opent yl mehH@rogede| apepl iy ét BYPUPcPEl dhERyPnERRYPPRSCYétBheryLenAyl and
Cycloheptylneghwbti%eéﬁké,nsaa§caaaakgma§&§uﬁiBg af t6 yoci@beashons such as
phenyl or naphthyl. 30 A "heterocycle” is a heterocycle containing as
constituents BFY¥h8rPFBg°f gotﬁ ﬁétgﬁﬁbﬁpﬁnﬁrsél 8Fé6°??8ﬁ?9he°§roup

consi stithg of -eryRfenwheireiageh aasreskits , aancdptionaylpehaldgens 6- nenber ed
heteroaronatig ggg@ §u8h fg i”ida20|¥%’1tFEa§°LXEb ksot@iazo&yl

pyrazol yl, 35 Pri zoPyF, fe ¥a28F9P? pyriolyl; pyrlayﬁ,opy?FXid?ﬁgP?
pyrazinyl, pypEdézkayl carkenaykt, furyl, thienyl, oxazolyl or isoxazolyl,
or a 5- to 7-menbegedepbGRLTHRI SRR, ~ard la1 el €3:05kh GYE! ] ce@rpup such
as thiazolidinyl, oxazolidinyl, _ i"mdazolidinyl, "pyrtolidinyl, Elperldyl,

nmor phol i nyl , EPEEPB%Pn?P,aﬁ%ﬁﬁﬁ@p@FS&Pn9F,2t£9réh96FBPBﬁyl?n alkynyl

t et r ahyzl opyr geglp €Eoxotanyl cagdbexanyh, chcosazkpyl grblipasicnygl todiazi nyl or
pyrazolidinyl ; IEIS al so influfgs bic&clic g ougs condgnsed ggtﬁ benzene,
cycl oal kyl gr 5Bp8°BF 321 6YF1RarHEB3hsIhREPoPher 8t &r GFBRBETBLKY hgdr 8PP

het eroal i cycl b€ i fgs5 thebbeteraar anpli groupgodr 6hebedOakthepohse ahng may
al so be 10 opti | Ly substitute d_when chenic ossi hle, -the
nitrogen aton%ggggﬁhf Fog?oﬁinzyg%eaﬁncgﬁ 8§§di?3dg#%¥ﬁ§ gﬁ@?grggrgltoneans
a het eroaromabi cagboup of &hearyloxy group of 6 to 10 carbons;

30 R' is a substituent at the C-4 position, C-5
position, C-6 position or C-7 position of the benzofuran

ring and represents:
R** which represents hydrogen, a nitro group, a
cyano group, a halogen atom, a heterocycle, an alkenyl
35 group of 2 to 5 carbons, an alkynyl group of 2 to 5
carbons, an aryl group of 6 to 10 carbons, A=CH(CH,), -

(wherein A represents an alicyclic heterocycle, "="



het er ocycl es defined above. "Aral kyl" represents a group of 7 to 20 carbons
15 conprising the aforenentioned al kyl group of 1 to 5 Cﬁéﬁ ns and I
group of 6 to 10 carbons, and for exanple, there may be i} ﬁ@ ge
phenet hyl , phenyl propyl, benzhydryl, trityl —.and napht hyl net hyl . Alkoxy
means a |linear or branched al koxy group 20 such as nethoxy, ethoxy,
n- pr opoxy, i sopropoxy, n-butoxy, isobutoxy, sec-butoxy, t-butoxy,
n-pentyl oxy, irseppeaeyptexy, dBupéat hbokyand, - dieprelseiniso@aoxyl, artheyyl oxy,
4- et hyl pent yha et y e I ns a |inear or
branched 25 u%sgﬁurafég aQ¥%§¥EQ§OS rQ?%@%§§gﬁ:%qié%§8§ #ﬁfoxy,
2pr openyl oxy, hetBEBEYEYEOXY= 2rﬁﬁ¥ﬁ§ﬁ325pﬁoééﬁ?ﬂ@x?onﬁb@mé%yloxy
2- but enyl oxy, rg bugenygoxy 22<>iaugynyluxosazsé geent enyyRYYeid- h%@wéeéxts

" eans an aryl oxy group o 10

5- hexenyl oxy or hex | 0

car bons 30 sulh Q%lﬁﬁéﬂgﬁyééFeﬁaﬁﬁFﬁﬁl899 T ﬁFBFE?FG%? 1we&r€§éﬁts a group

conpri si ng t heoa! ofwrerdirorEd rabkesgngsonydabgknt,0 5 gaylaik@ngragg group

of 6 to 10 car?og ?a d %géogéa #e? Ygeéggﬁgyﬁg ﬁnﬁgthgned ggpzylaxy,
phenethyloxy, henyl pf op 5 [ t hyl
CycloalkyIoxyétaeaQECQecychoapkybnaylgrbapogénssub511¢amb@ns such as

cycl opropyl 0X¥1k§¥§b??ﬂﬁ%i°§¥oup 95\%? +3 §eBE§HBﬁE 2002 Gy Gl gﬁgﬂ&%hﬂ%l

cycl ohexyl oxy or”cyc oxy nmeans a hear or br
group df0 1 to98oeRr H&NS §9ch0a§a¥%©ﬁﬁbf aRefQrR’® prvReoRy®  Rn- but yryl ,

i sobutyryl, nr¥gl@E¥hesthydBEGYA ACLA YJalQ{/l Bg§o§p5otr hmebhyl BR2BbARY! an
Arylcarbonyl neans an arylcarbonyl group of 7 11 _carbons such as

benzoyl or naphYhyPESPBORI 6 tAl kG SRTPBRAGY " aﬁeaﬁ§l§M1aBE?P§uPﬁoHyFogroup

of 1 to 5 carponsasbéhs a@r r@th@ﬂ@ﬁu&;tzenub, eﬁh%n’}éswzf&@fidinong raJnQi R
pr opanef ul f onyl

é .. "Aryl su i an ar% éu f onyl EE ﬁ to 1
carbons such S&SPhth ?%%??%%g 0?935$ﬁ?ﬂ5 e¥StPEBhHYI @ Tﬁ ¥ing5°8BP Phe
"aryl " ,15' phenyl to 4naphbdys, amdatihkkel ogyolp”"offiny be 20bskrbohed aith 1 to

4 substituent oég%ﬁ %P§&5 %rﬁg%ép$ géfgp C s&§tggg$€fa}éo$uexanple - OH,

car boxyl, cya erocycle 4507 sul f anoyl
gr oups such agenﬁﬁﬁ?mtﬁl&@n@gtlo@%hyys@&l@gﬁpfSubShﬁthyﬁéuBﬂ&Hbygroepc

phenyl sul f anmoyk, 1b€8ZYi5&$f@@P¥|’a”PE%@E%&?@ﬁQLEQB¥£1té£EM'§Mk§@n¥£ogﬁoup5
20 such as nethanesul fonyl, et hanesul fonyl, npropanesul fony

aryl sul f onyl @fohp%osﬁc%@%go%%en%ms%¥¥bn?¥°uﬁa®ﬁtﬁaF@néQuFﬁBh?Psreﬁc

ani no, Zmﬁthy'EQ@Qt@%ycl@J$@Xﬂngéﬁwpﬁypf gotf 5fCarEQn§OSé§Bb§ﬁsWEbBOXy
et hoxy, n- propoxanlso gf 1,N- butoxy, 25 isobut oxy

n- pentyl oxy, et@ R af(®if gr685§e§88ﬁsa§YﬂEPﬁ§Pan@ﬁoa ﬁeﬁﬁﬂ@ﬁﬂ no,
et hyl am no, doﬁthytanlzmnafb¢m@pyémnaﬁpl gBoPp 0Py | &nto010nbatpbasi nan

| sobutyl am no,  4yp iy¢9@3£ 383 ?@ Qf%8859r2“§3t898P¥8§ef05 m no,

acetyl am no, propl nytam m no oxyéarbonyl am no
groups such aglkexnosyeuap b@fnyl atp® nb? @@mly%ar@oh?taﬁPﬁBCle—

npr opoxycar bogyh &Ml HiPeed- PULPXYEASPONYE am 9, et@uwwsar RAnyLambRe, etc.,
ar al kyl oxycar bonyl am no groups such as benzglox ycar bonyl am no, 35

napht hyl net hy#6R§RaPbohyFant hoSa RS o ke %¥?%ﬁ¥¥%ﬁ¥n8r@PBuﬁ§ 8lich as
met hanesul f onytankpDex et denes Ubf onyt@n2 Mocafbehopapesgbiatyl(@hereinet .
arylSU|f0ny|a£Lnge8£ggg§ts gygegégg?eiog90§n alkyl group of 1 to 4
carbons, an aryl group of 6 to 10 carbons, a heterocycle,
30 an alkoxy group of 1 to 4 carbons, an aryloxy group of 6
to 10 carbons or an aralkyloxy group of 7 to 20 carbons),
or -CO-NRYRY (wherein R and R! each independently
represents hydrogen, an alkyl group of 1 to 4 carbons, a
cycloalkyl group of 3 to 7 carbons, an aryl group of 6 to
35 10 carbons, an aralkyl group of 7 to 20 carbons, a
heterocycle or a heterocycle-substituted alkyl group of 1

to 4 carbons);



- 13 such as phenyl sul fonyl am no, napht hal enesul fonyl am no, etc., nitro,
hydr oxynmet hyl , al kyl groups of 1 to 5 carbons such as net

n-propyl, isopropyl, nbutyl, isobutyl, t-butyl, n-pentyl, %%Eptemgg'é?qul
groups 5 such as benzyl, phenethyl, trlfyl naphthylnethyl et c.

ar al kyl oxy groups such as benzyl oxy, phenethyloxy, phenylpropoxy,
trityloxy, naphthykgeethylexy.e gte(‘se,nt%cyél QU 3 ‘{;_y tecgcet yl,
propi onyl, n-butyryl, isob utyF& n- val ery trimet ylacety 3 10
trimet hyl propPeHhpKy 6reup &fkeéx{Feafb6ayPogsoeps ionad las swbsikdtydadnony| |
ethoxycarbonyuutn-nrQBogygabbggyge1@&Qaaoag&mc%h@oaybupnt%MEQéxq%@b%&yI

t- butoxycarboB% et c. % rbonﬁ % s such as phenOX£§arbonyI
napht hyl oxyca &ﬁ??nsetﬁyc é K§|8%9 BfbBhyP §PodpSashorsysrRenyl,
benzyloxycarbnaphthpmenﬁébykoxycaebonbe“tnmhpkaﬁyca#txna@resents

napht hyl met hy on anoyl yI noy| such as
nethylcarbannb§é¥§lngfhébcarkg ?ghgtﬁgléaF 5 %%Egggﬂhﬁl

npr opyl car bamgybupn- bungbbahpdngybupet e. behayéggmau@dOZOanethyl groups such

as chlorometh hyI i hu | pret

i.e. quorlne%EcﬁP bronlgg gnd EEEE% f% enlcégf posé?%fe
these may be §Gb§ﬂkV&t§§0ﬂptﬁf11t6034o%ér§P6§psaophﬁﬁwéoﬂ§ogpoués 25 In
formul ay¢1) aﬁﬁﬁﬁthyﬁlgESQFeSanénEerggéﬁpobraﬁ abkylogiyeup)of _krtg:d
carbons. As al xl grou 1 tp 5c§gr ons there nay be mentioned, for
exanpl e, net hyWNegFRY aﬁPoByl ﬁﬂﬂ%ﬁ WY (FeREESSREA |, sec- butyl,
t-butyl, n-peﬂyﬁkogEﬁQp&ﬁtylkﬁmdgﬁoﬂﬁnbﬁl1 86 45carbbﬁsred groups for R
there may be tioned hydrog £ an o] yl nd et hy
may be ﬂEﬂtIOﬂgg SCXCBSrtucug ggpié 8 §¥ gffg % 8 Hrg8pﬁulg ()
above, RZ r eppbsemﬂsuhy’dnpgegrou@c} RSO{-vaelI eawhmxrepﬁ@tsam;srég&h@@ an
al kyl up o carho n bstituents, a cycloal kyl
group 2?93 toB9%e2882 §é)én5§rg lé?%ﬁl?8§&§ §£o§g cgrbons or a

het er ocycl e), m@thy$€mﬁﬁoeuhé¢@yh E@ou@préséhmgtbmlamgngépﬂéﬁﬁ§l gaoorp, 14

optionally haboagetﬁgbghhhagéﬂfah Y'gQBC%f gt &ntglﬁ QaQQBGE ofr 12802akY!
group of 6 to 10 carbons) i s - and the RS group is an al kyl

group of 1 toCBIPQPBoﬁébﬁF%Huéﬁdoﬁ%FBnélOEU%SEFPHEﬁtSeﬂﬁétﬁﬁkﬁFOB group of
1 to 5 carbonambaly BlefRY, bReté&pbcesddpl ephsRbRY| , -6t hgk, (*hprepyl Het

i soprop n- but i sobutyl, sec - but yl pent.y sopentyl,
3-pentf%! etcreP%ﬁﬁﬁﬁgah?c%eﬁ%fﬂﬁycE%¥h9P3a53d¥g%§E0pth %8 Breferred

Opti onal substiwhaeais BY rkprakkyptsghgdpogbn] to Blk§lcgrbopsofol RS
include all alk p su e no | e art and,
for exanpl e, thégrgég Udg ﬁﬁ%hggn8£§% QnEé?h ?go§§§héfog ggn gf

groups, acyl greups achahergepaps, ﬁntaékgﬁbu9§0uﬁnPﬁo1gt@uﬁscaﬁb@3§pto
groups, sul fopatg géayp§ox rYko@pPUPScOLrR®S (Gnkeelll &2 BT eskelarocycl es,
cycloaJ%% grou s of carbons and th rotected forms; nore

speci fi<al ly, VﬂéP@eﬁayabBeﬁﬁﬁ?FBﬁ 8 -8R 2 §8¥§x9F°BPoPécﬂeH°mnth an al kyl
g;oup of 1 tOCgrﬁaﬁanS pﬂénﬁkylggbﬁpp afbéntgl&ﬁycgrbﬁpsoranoaPaka| group
of 7 to 20 car 0 rou to.5.carbons,
a1yl car bony| GFORREOR # 't DORTRRNBEnEY PR aPSl By RERPRORYE L8 dan aF b to
21 carbons: -GCO£NR€R”Ywmmmeen ? reapt & r&&cktinﬂ@p@m@mﬂt&y cycl oal kyl
groups of 3 t Sh r oyps r bo 2 ocycl es
am no groups; Qeéfggégggup§§£¥étgétgg a?i%ﬁ %PO%Q ?é ?038 5 éipggﬁ% cérbons
an aral &I gréapzmﬂ qr@bp29rcarb©ﬁ§roﬁhcéﬁbvoﬁélIy halogen substi t ut ed

al kyl sul f onyl QVOUR“O%hlchOrépQéEQQQ§ aﬂnaakyhsgkbgp ybrgroyp af 6 to 10
carbons, an acyl group of 1 to 5 car bons, an_aryl carbonyl group of 7 to

I, ~car bons, SﬁrQPaﬁk9PEéPBBH}Y EPBﬁblBFtSdtﬁléﬁ ¢aFBoAs9XIHPAI koxycar bonyl
grﬁUp of 2 fosé1@atbansroﬂnaﬁéabkyhpxysaéb@ﬂyhggb@ungmbganbo 21 carbons Fr
a heterocycle erein_Het represents a, 35 hetero acy
groups of 1 t8y§%%afggibgré3P509§lBF?BUZSEa RB%ycRPEBY BPBﬁégygf 2to 5
car bons3s aryl aeyeavboaybsgr e8ps eOR7 t@hktedar BOhseprededayst diyberog2002 - 15
ar al kyl oxycar hgn oy f 0,81,c¢ ei n Het
represents a %gtéﬁggi Pg§u803§bgnngl ?%EBQESélgc? E%Enéwﬂﬁéfogps of 2 to

5 carbons; arabpytba&bangyp grobpszpl erpgngrcarb@ngrocynﬂmahrbt (wherein
Het



S represents a heterocycle); and -CO Het (wherein Het represents a

het erocycle). As preferred substituents anong these there be ne oned
phenyl , aryl oxy, am no, t-butoxycarbonylam no, benzyl oxycagg%wﬁmﬁfgé)d
(benzyl oxycar bonyl am no) met hyl am no, acetyd am no and 10

nmor phol i nyl carbonyl . When RZ is -COBS and the RS group is a cycl oal kyl
group of 3 to 7 carbons, the cycloal kyl group of 3 to 7 carbons for RS may
be, for exanpl-<Q- Giyﬂk‘ép(\o@qtelnyﬁ‘obﬂpyésenysI bpdmbykn,cpal alépl ,group

cycl oheptyl, e C X pr e When is -COBS
and the RS gr o%% |s an ar %ﬁgougb %46’% %/L%Odcé’r b:% Itgp{‘ﬁ %r%FOlé?C)u of 6
to 10 carbons Benzyb qmumeor forheterast¥s lohemR 'Ripliwhereiot & aam)ng

whi ch phenyl igs pé@éﬁr{z?@e?gﬁdé%@%%éﬁes% ﬁp@réeenRS Hrama%fr

het er ocycl e, the heterocyc , for ‘exanple, imdaz %/
t hi azol yP, i scﬂ’?ﬁ%&cﬂ’fy YRraRATAON S 1 |aaz’tﬁ"3ﬂr°‘b‘§/’r¥%d yin pikydgplionyl

pyrimdinyl, nyd .1 fw Y4 catﬂbcﬁré/l .a gﬂ'@ﬁﬁlﬁﬂfoﬁﬁl agebhg] NY$o,-Het
oxazol i di nyI gfr?} azol | di nyI Eg_érrol i.din }p ]gete)gl dgrén%‘f‘r %&L%O%m‘ avl
pi perazinyl, t %‘?ﬂﬁ i’ i dy
Eyrrol itdi ny::I agmbdpj,ryal rmrﬂmyplraerhercrsedfoﬁwlprgafcefpeoh tgr oups for RS Ehtere [ray
e nentioned a S Q ons ituents
anong whi ch tht:lelri%'\e/ét rrpln()Jutl]foar?&dl r?graqn , V%%J‘_Th%é ‘?Pf%s’fl tuted with
phenyl , 18ryl oxgrowmi my;, an bijltlwdymwfarﬁl e %@Wmoﬁ#wmmo
(benzyl oxycar Qonwl ) N4rel h%z'&l{ﬂé‘%el%?&téd FPAH ModPrghynyl carbonyl, and

i sopropyl; aryl groups of 35 10 carbons, anong whi ch there may be
ment i oned pherAteLRY HetSer RRANSY,: afbiip i eI d16fayT Pr AR T DR

pyridyl, pyrrq{é@ﬂadycawb faﬂwlnydr&ﬁeptermﬂo-a@w(whéﬁelw RZ is - SQZR6
andtheR6gro |s ano Iona”né halo substi tut daIkchgﬁx%lof 1to5
carbons, the ulf?éhat édgaF%ﬂ 0gfreo]uptcbf 1 Sarbons
for R6 mmy be,prfemylemrmige, a”reiamrithyel Rploupy = pfa)myl drsaps opyl , n-butyl,

i sobutyl, sec-b enty chI ronnnethyl

t yl
trifluoroneth L{%ﬁdcydfrmr?di \ﬁ:}r K WP & dqt rrcfl uor BRI 1O%r%
preferred. WhdrerRy licscy S@M)andd%ﬁz% (arhea:qpln gf&m:)epfeﬁen’os 10 10 carbons,

the aryl grou o 10 ety X:?ﬂ”ﬂ phenyl ,
napht hyl , etc%ﬂm%n ]a h%%r l|%s prefe rr&? gkisyrf)e errgtc? groups for R6
there may be rﬁeﬂﬁhcﬁrﬁed aomheémm )gﬂ?aﬂpog@nl@mlrot}i}’t eercaman gr@ips of 1 to

5 15 caphons, Qmiaz%irp@i’“féﬁﬁfsléhﬁ%r ei‘ﬁrxr@qiargr&U% H¥ eFSe §&ES F) e be
menti oned net hyI anqz L1 f1uorope faref eéred groups there may

t
be nentioned WA AgeR - CReTYheR ei ?rn‘??Rr eprE8enfd Bﬁ“éﬂeﬁ’? ygr oup of 1to
5 carbons wt rr@ragﬁnwaiycﬁui@;&tn L uwentalkgn ampup?@fgriown of dadkpnk), car bons

or a heterocycgle nd _optiqnal | | o Iy s bstituted al kyl sul fonyl groups
of 1to 5 car(tgnon?zyal OD °§rﬁ)cf‘ Q%rlo% pr erre(ﬁygroups for RZ there may be

ment i oned hydr ogen tmquemermaR'll:sr geresssrgss tis Ipdsigrionys an net hyl

or ethybggr ou b'%%%{ Ate h phenyl, aryl oxy, am no,
t but oxy%ar bon m no enz;tﬂ %x;ﬂ/w ar bony! ani no,

(benzyl oxycar bonyI )TJN— rm%f‘é:ml@@en&é@ﬁylfalrﬁtﬁ@rorprmrl&ﬁﬂ i nyl carbonyl ; an

i sopropyl  gr oWy, rin IRl AT Qoo IRAOINGY le SHRUR S ra\/rtrrfafacﬁélwugﬂorgp: or
a furyl group), 30 nethanesul fonyl and trifluoronetthanesul fonyl. In fornmula

(1) above, Rserféﬁoestemsidﬁﬁdrodgetﬁle éaﬁ:nalo@alrydr@uwygrorm tde 151 o ss, an

al kenyl group of 2 to.5 rb n Ik n 0 of 2 to 5 r bans,
cycl oal kyl gr SuF o1 R CF%’ nﬁl{\w%ur% cé&*glé’lqkyﬂ&c}f ?rbonlg 35 aI kyl
group oB01 to ﬁlda?r,bmh oh aamalc egrtd g 1dfy @theplz@bd@r mlm aral kyl group

of 1o 20 carbons o AR WA chrlther GHRARRLILALAMY] 0Xy group
of 6 to 10 9 Septe er 200
metabolism enhancers, triglyceride biosynthesis

inhibitors, blood trlglycerlde lowering agents, blood HDL
elevating agents, arteriosclerosis prophylactic agents

35 and arteriosclerosis treatment agents containing as

active ingredients the benzofuryl-o-pyrone derivatives



carbons. when R is an alkyl group of 1 to 5 carbons, the alkyl group of 1
to 5 carbons may be, for exanple, nethyl, ethyl, n- propylé%ssopmﬁpgk
n-butyl, isobutyl, S sec-butyl, t-butyl, n-pentyl, etc 002
methyl , ethyl, isopropyl and n-pentyl afe! referred. Wien R is an al kenyl
group of 2 to 5 carbons, the alkenyl group of 2 to S carbons may be vi nyl ,
allyl, 1prope yl y t e

2- pent enyl , e?%kTeS%%Q gw%? StfaﬁgﬁgﬁgrEF§%H?§r3&5e3b%M% Q&QQXF% an al kynyl
group of 2 toSBlearbons the al kynyl group of 2 to 5 carbons may be

et hynyl, 2-propynyl, lpropynyf i sopropynyl, 2-butynyl, 3-butynyl,

1- pentynyl, 2-pentynyl, etc anDng whi ch 2 butynyl is preferred) 15 When
R is a cycl o&pcigeqy Nga PRENEN BVendien kyl group of 3 to 7
carbons smay be fOTh%X%@Bh%,u%é@'@ﬂbﬂEYBr QMCbehghﬁbtlemcbqeeneﬂner

cycl ohexyl, clohe%%¥ % ﬁ g whi ch c hex ¥ ferred. Wen R
is a cycl oal kyE*5f gughoRtp b Eﬁﬁnﬁos %lSF alS¥hde t he
cycl oal kyl ofe&pﬂeliedarbﬂbweabkyltgeodpvehtioh015 aarhonWaqay be, for
exanpl e, cycl gpr hy| avaF C y th
cyclohexylnet%%ﬁ?ggygﬁghé ty ﬁ ﬁ§#§¥égﬁggggﬁéﬁé agg% dchgﬁgagntylnethyl IS
preferred. 25 vmen"Rikwé"amean§|agﬂéupaefos bsanghedr Bakyl gheugr plrcdr oup

of 6 1040 Car@°ﬁ%tﬂ§i beth Qr exsgeb91 pheeﬁkoppaphhhxht qtclsoeﬁeeq whi ch
phenyl |s preferred an X group 5 carbons; the
fo

aral kyl groupS6f- ?uﬁﬁlzotCQPﬁﬁﬁs ﬁﬁ?eﬁéy FSQRSHﬁVé °§O3UEHE§V1 phenet hyl ,

phenyl propyl , benzhydkghy1tr hklhs aammhauknethwkanehed a&R@ﬂQlW@t@hpbenzyl
is preferred. W

) | kox up_of .1 to 5 carbons e_al kox
group of 1 tosgcgaﬁﬁoﬁénﬁiy eprPé?ﬁei npf &l né?ﬂB%?peBVﬂ0x§ gHtﬁpggwy,
i sopr opoxy, anthéMy1351~péﬁbuh91yor826pbntenyl t - but oxy, etc., anong

whi ch hoxy is pt, rre R p 0 10 carbons,
t he ?ﬁi8 9 Septe%%gynﬁgoz ary oxyinggﬁ o¥ §§¥ g&ggcggkgﬁganﬁr BE, for
exanpl e, phenexgh aaphthyhgiy,lepc0pyamﬁm92mproprhénoiybu$ypyéte@eed As
preferred gro R y-b Lengd f to 5
car bons, alkeﬁgﬁykgﬁ 3~ LP%%HYTH 2c§? g& gcgctgagk %ﬁggﬁ¥? 3%to 7

car bons- aIkyIPQP5U9¥l®f31P€6t5nﬁér96né aﬁﬂtéﬁéikyl groups of 7 to 20

carbons, and as partieubalkyipreéensed eyemealkyr ﬁ&obbebe Bayobe nentioned

al kyl groups of rbons, ropyl and
n-pgnt aPe ﬁPéé@P?eﬁ“c yéFoﬁVﬁ PP§88§€5 8¥C CaFSSEépgp ﬁpgrgﬁps of

1 to 5 carbongycashegyWhoehceytbbppayyl methyl is preferred and benzyl. In

formula (1) above, R,iS |tuent at h a L osi.tion,
C-6 position or c? p8¥C?°8xE3§ uBenzo?ugagbr?%ﬁbgﬁg ep¥e535938 ﬁg
whi ch represeit sohdrcagbansa mstaoggooppcompcyanoggtbapafarhaéogennaﬂon1 a

heterocycl e, 89c§b5@n§h g&eyg 8k 318 % E§£988§ - afi ahgy?mgreﬁpuefOE 2to5

20 carbons, an”ar to 10 carbons, A= ere
represefs antalﬁc?éFP@nﬁetéPéc?@Feexampl?epFégéﬁt@a& guBeBtbOAREdand n

represents 0, cyc@bp2bpyAmbbhihiy) 80c16 ﬁﬁﬁlﬂeéhpﬁpr@?@mbﬁeﬂﬁyaétﬁyi|IC
het er ocycl e,

" resent dou 3),
A Sor- (tr) e CTGRBPBFH RGBT eoOHESCARRRT P EPEH BAflebEROREPEy At D"
represents 1, 2 or: aryllCﬂbaﬁwheneanoﬁhtiepreﬁgnbs bytdoogencaabeousl oal kyl
group of 3 to 7 arbong a? ary 858H§ of 6 to 10 carbons, a heterocycle or
an optionally SHY oagnp §BYLi Pht 83 }kylsulfonyl group of 1 to 4 carbons
or aryl3ul fonyl graupheteBotpclé“casbanbterOcPOl&codnhensingRBsrepresents
hydr ogen, an 0 . Garpops, 4 10
carbons, an a?gﬁékﬁgggggs BF 55 igacgr %ns §?§%¥ e?é?ggyg 1§C£8d ROR1
(wherein RO afidoR]tBg ea@hplﬂ@éﬁeﬁéeﬂgl9fr@bY§§@ntélhyégggeﬁndaﬁuéﬁkyb

group of 1 toaﬁdcaebaa§ b@naaga|5¥|6gﬁ@MBeQéd7hé€e29a9@ﬁEQﬂ§1g@oﬁ@eny|
group, a heteroc¥c -SOz-R11_(wherein_R11

such as’ imidazolyl, thiazolyl, isothiazolyl, pyrazolyl,
35 triazolyl, tetrazolyl, pyrrolyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, triazinyl, furyl, thienyl,

oxazolyl or isoxazolyl, or a 5- to 7-membered



9 Septenber 2002 - 19 represents an optionally hal ogen-substituted al kyl

group of 1 to 12 carbons, a heterocycl e-substituted al kyl 0 f 3?&9%0 6
carbons, an aryl group of 6 to 10 carbons, a heterocycle ﬁéﬁg'agaﬂ

group of 7 to 20 carbons) or 5 -CO Rlz_(wherein R z represents hydrogen, an
al kyl group of 1 to 12 carbons, an aryl group of 6 to 10 carbons, an
aral kyl group of 7 to 20 carbons, a heterocycle, an al koxy group of 1 to 10

carbons, a hétetreaoycl sspbkic tgtedp askeh a@s otlpiafolliddnBl car bons, an aryl oxy
10 group of 6 . ns; 0 n L oxy group
of 7 to 20 car %Znoé%&ﬁ{% é@f?%%f%@%ﬁﬁm%%%cg%’g%ﬁsy ﬁydé1 %@%%Ydy% an

al kyl group diczpholinyhr pieeraginylyl hprepipdrdzinylo carbons, a
heterocycl e, @ Al iAWY ALOHP, Of edr 19y dh GRAFDONS , 8 Y1 L1 r&&%%%i%f, 15 to

10 carbons or an aral kyl oXy group of" 7, td 20 ‘carbons) or - ]

(wherei A RL® UfRFE RS edehl d Hitpenddid 3Py eRe Rt 32 Myt byeh: Bnial &ysogr oup
of 1 to 4 carhisudes Qyidwal iy gy dnderdded SotdaSnzame oryl group of 6
to 10 carbons, an a][hal kyl group fgf 7 to 20 carbons, .a 2}9 het erocycle or a
het erocycl e- § 934ty %ﬁ‘%}?sgc? ub A TP RBSIEI®E n whi ch
represents a lsstieradmshayidinsaids abe chetl ol Oryoelpi ofrilngo, 6tlear bons
optionally s tituted with 1.to 3 u ] f t arpu

consi sting 01%)‘%5e C’aa}roogmea\r?ésl,c clgllcrf%aﬂ(%fechefﬁouasp%cyé%di ol[%arlr;%%nasfscgh%%yl ,
napht h¥D, heteptoioyodldy, suRIEL {wited eiandRyvéere rhassim sl iy dvergeiblan bhkyl
group of 1 t%:ﬁﬁ%&?%%@nglggwmifﬂ Uom andiPRSY Ml L QiPs o £ e NEYEm 9T OUP

or a heterocycle),” -0 erein RL6 répresents hydrogen, 30 an al kyl

group of 1 to 4 carsiRroarphemaans cudle e TRANAMAL LGP LbeS | gr oup

or a heterocyd®@rocile N (el elgbfRl’ and R18 each independently

represents hydroge an al kyl Fg{é)u of 1to 4 23?{{, ons, het er ocycl e, an
I

n,

al kyl sul fonyl grougtdlyd'o e & BPYh s 1Yr > - S02- Het
et byl 80 nOSULT ROy Or oh e Gl et Tyl A nosdl o roup. o, 8" Sept e
met hyl am nosul f on roup i_nmet hy osul f an roup ept enber
2002 - 20 a qu}rgﬁ\i‘gﬁ %rﬂcﬁc?srtﬁalf ogrﬁﬁupgroo’ﬁpr)e, q:oor L!laofn Cé_ﬂy’i(bycﬁlsgr St offgorl to 4
car bons substestantpede wittherde oray? gy owgrs: iseiest theth Ayrlompiveorek Iphleny | |
het er ocycl es, -0 i n e cle) and

ﬁl-%%%%g:yo 10 l#énz(ﬁ’ylﬁrﬁ " F;Jrigttgl @ﬁ%&ﬁ%@&ﬂ?ﬂ.

hydr oxyl, -N y(wherel n "R1 sénts hydrogen,” an al’kyl group of
1 to 4 carbons, a PHEBHY grRais & naptfay 0%y RARFChe b eFAX Y rBR?P a

het er ogycl e, Arrralddne AN, Athbid, h-GAdHINE Ol FbIRIFOX Y -OHOURy ,
-CO Rz (wherein represents hydrogen, a heteroc%clygll,)0 an al koxy group of 1

Rz
to 4 10 car borRCPUBHenGEF HHHEHEY a HehA%Sy T4i XYoR21 (wherein Rz1
represents hyidicagaityQloxdy hed-greropl®yy), and - CaNRRARY ofoshigr @i-n RZZ and R2'

each independent |y represents hydrogen, an al kyl gro Qf 1 to 4 carbons, a
benzyl group erxyalcﬁ(é‘t’er4o_(§'§?2ﬁ}g§]:5¥e&ty%§)1¥' SAhi cﬁaytrhé'grbeu;%g)rﬁys' an al kyl group of

1 to 4 carbons optilorsdturasidsbtalthead wednsl a 4 idiegrmoups swinedtestd from t he

gr oup nsi st ] Y. ?q&] r 0 A r%gns, bhenyl ,

napht h?/? hetderl}%ct%ﬁatgao- éﬂ] x—%:g (vml%drcg? N Rlplén&;lp?%é}s'enatlsﬁﬁly o’gezn, 20 an

al kyl grouphgroquwé@)é)@ar mﬁm, g?r@lﬁihYd-ﬁamﬁ%n}glm, kr benzyl

group or a M ;) Z hey_gjut dR4A J>8Pr esajit e - an

aroup or & hALrEEIE: S-hee! nge){%é?wwﬁ%%yg@%ﬁ%f’e””'

group or a h 10 7t d :

i ndependent |y repressiiiskihy digan, amnBiliody group off ¥ tto 4 cardxbtns a

het erocycl e, an.al kyl sul fonyl group_.qf .1 to 4 carbons, a phenyl sul f onyl

gr oup, SXSOZ ich \ﬁh%rp &P qlg&aéggﬁ}yslod‘yh'et erocycl e), an ami nosul f onyl

group, a net hyl am"rosall Kydrosy 'gromgreser3G i nptdwd aminposid franywheyr oup, a

di et hyl am nosu f r r p 1 rhQp bstituted

with 1 or 2 gar%oourgés?lyésnet%eog}%gdd %O%koo%&aféoér%dpp%)refﬁf%r,t% e5t ecia(;.rcbf/b )%h es, pﬁae }C(gy,

-O Het (wher anousetofr éprtes et sarbmtsar Gkl EYRMPAE oxfiere PACHR19

(wherein R19 n@nﬁiﬁ{}ﬁﬁgr&ﬁy&{fg%er@l@l@ﬁy,gr}ﬁ'lé(hﬁprjoé&)ﬂ, carbons, a
pnt ny

phenylégroup, a na roup,” a benzyl “group, a héterocycle, an al koxy
1

gr oup t &4t BohS st RPhIYSERRERIHG* 2002 - 21

“Cycloalkyloxy" means a cycloalkyloxy group of 3 to

7 carbons such as cyclopropyloxy, cyclobutyloxy,



benzyl oxy group), -CO RZ (wherein RZ represents hydrogen, a heterocycle, an
al koxy group of 1 to 4 carbons, a phenoxy group, a benzyl rou -OR21
(wherein R21 represents hydrogen or a heterocycle)) and 58§%ﬁgﬂﬁ%§§§§2
(wherein RZZ and R23 each independently‘r%%résents hydr ogen, an al kyl group
of 1 to 4 carbons, a benzyl group or a heterocyc~le). when Ris Ra, there
may be nentiopgd 13 Iy I h LR, cyano;

hal ogen at ons %% S g qu %Puo??%qgh%%yg ? °Th % ﬁﬁ%ﬁg l%b i'ne;

het er ocycl es such adcyd"daeangl a ﬂhﬁ&@élyr bw§®Fhﬁdz@byﬂ gpypugz olfyll, to
triazolyl, pyfrea¥bonBY 5Lyl asp)fbh:fﬁ!y.dd NY¥ketRY, a%)'r'aiﬁllonfylir Y e plRiyegy!

isoxazolyl thla§9|ldlny| OvaO|I yl., i m dazol
6- 0x0- 4, 5- ben26°PUEYaY47i A-Y8lsryL, IréwﬁFgﬁﬂﬁHSFVﬁ QIyﬁ 3pyrrolidinyl,
2, 5di oxopyr r okirdimeyhy1pirpetiodyll, 2, 6- dloxoplperldyl

1- (4br onobenzoyl ) pi,pet i di BAnYH « [ ho azinyl ,
2,3-dioxopiperazinyﬁ? %gﬁ%plpébazﬁ%yﬁ Fetr H%nggﬁPyh §ﬁ&uP of 7 to

t et rahydr opyr ddyarabkenghchr eapbesacilasrviaphthf@cakbphyll- propenyl,

Such a5 ethynyl . 1 BLSBVRoPeoBYL, noRAR" SV Rl RSeRLRERKET ronB! BETY, ol PuPS
2-nethy|-3-bu%yﬁ9¢bomspéﬁﬁpn9ﬁ mthéﬂ€§H9ﬁ0nBlpeﬁt?ﬁyesah§OHYQeﬁrynyl aryl
groups gaich a?rgpgﬂgkugggn apht hyl; 25 hydroxyl; cycl oal kyl oxy groups such
as cycl opropyl oxy, cycl obu ly cyclopentyloxy cycl ohexyl oxy and

cycl ohept yl oxy; aryﬁBX}sﬁﬂéﬁﬁg SURRBE PReABYYSHABCAEPhERGRBX9E §r 68ps
repgesertfd by o- Ehtbbném?efﬁlﬁs heﬁ%Dée$FB?§laobehgpﬁﬁﬁﬁhéhes§M§Bn?§

i m dazol yl oxy, iazol yl ox sof hiazoly| 0 yraz

triazol yl oxy, pyrr%F?lﬁ%? sp9¥|5b?ox§ YEyf.nPﬁ%h% oXy,nﬁéLﬁgy% 8R9,

furyl oxy, th|éhytexypyctekamayybexyub$hLaubéddwmyhOthOOXazmbdeﬁyéﬁxy,

T aazotd Ol DY LYo BN EOLRILEY) O¥np PLORLLOVL 8% Yar TOEBPOLLDNLOLY: 32

pi perazinyl oxy, tetrahydrofuryl Bnd tetra ropyranyl oxy; - optionally

hal ogen- substcaab@dYétkyYéuofonye@xy gh@b@@ogﬂ@heas ﬁ@®ﬁﬁhesusﬂdhyloxy, 9

Sept enber Zooglkyigul?&lﬂéﬁfség'f&@?é"91?5&’11 Rs %@Qﬁpféﬁif&wwxy and
trifl uoromet hanesul sul f on rou S such

phenyl sul f onyfbRyL éHBfﬁ%%ﬁ¥haﬁé%%§ﬁY¥%% faRy ac? Bxy @h%%bksghéﬁm%xl

f ornyl oxy, acséukpxyul@ém@yppyxh@z(yho5lxbél§1y1ﬂd>@9<y, 4B yélylfblgyy §hdups
trinmet (Jacet Iog | car box such as. pbenzoyl oxy an

napht h arbo%?c a?il? FE%?%%&gfg eg%%%e%%l Pehyt alket yl oxy,

2- phenylproplpnybanysuBﬁheﬁylbutqrylmxylsﬂlb@mwyl@m@myéogycmndslo

napht hyl acety r ep er represents
a heterocycle#géxﬁl% 998§%§daé§§ﬁ€%§? %%@?P %§%zbly§%2fb%§fn
|soth|azonIc@?bbx$€n©®¥92b}y@bb@ﬁbx@romp$aQ%lylbgr%OQ@rb@W$r%¢?¢c®$boxy

pyri dyl car boxyet R¥L{ M SERYL$ ar ROXYopdYy 271 & ndBufdy] car boxy,
thlenylcarboxg:glsogazol Icgrbogg o?hl%zolldéﬁiécar% X ¥r

oxazol i’ nyl caFBBRYOXY mi BY?HWnthEﬁT%&%Ober?Eﬁ1dl%i*%%@%kﬂ? groups
pi peri dyl car bexyh ﬂ@rﬂﬁﬂﬁynﬂmﬁﬂébO&ymeﬁhimﬁmdm@y|éﬁﬁﬁ&ﬁﬁhno,
tetrahydrofurélﬁgé % and tetrah ro ran Icar%gif 20 am no; al kyl am no
groups such a %@? iAo, ™ d?ﬁ%? g LRHPRA B DA R Ryl ani no,
propyl am no, Hupyb@mimmjnnsobmtyﬂam@nquntmbutﬁlammmmpyéﬁm1noaemhbmlno

di but yl am no; y no. g h d an no;
het er ocycl e- S%géﬁ#% % a%?n%géﬁ%ﬁgggsu 'ggﬂég i l$é&§§ﬁ¥ﬁ$ na
N- et hyd® N- i nbabiyoy Yambioo, ethi azal koxwd awhony hanhyd - www@z@nqm a@$ no,

i sot hi azol yl %eﬁoxpyéﬁgeﬁyimw SEAGEP B MPamino, n-

Nmet hyl - N-tri azol ylam no, rrol yfanlno pyri dyl am no,

Nmet hyl - N- perH?P‘aﬁYWb%ﬁ‘ PERP an‘i"rRPt?J’W‘F%*BFPWl%EM%: BO

pyrazi nyl am nEmtéidj}'é’éﬂ% 1arhm<§>nyé@¢n N0ard BIOXES ;g&aéﬁs@mlamno groups
t hi azol i di nyl am n oxazﬁyidln no, 1m dazolidinyl am no,

pyrrolidi nyl aftfd, éﬁ+ﬂ%¥ ??¥ﬁ?ﬂﬂgﬁﬂ no, piperidyl ani no,
nmor phol3snyl annmphthhhﬁ@tylhybbmmqml‘hnbmywammp e’ttcetr adl/icly Dd it fidrayd amoi mmd 35

t et rahydr opyr m no
groups such agp%e§%1%€%%l éﬁé%%gﬁiégﬁ§?§ﬁgﬁé éﬁhég %ﬁ%&%ﬁ?ﬁ%@

et hanesul fonynamtnnan%ulgo@ebarexmler 002, a%lsﬂmle@mirﬁ@mtam@$1o and
trifluoronethanesul fonyl am no; aryl sul fonyl am no groups such as
phenyl sul f onyl am no, Nmet hyl - N- phenyl sul f onyl am no,

N- (4-chl or ophenyl sul f onyl ) N-net hyl am no and napht hal enesul f onyl am no;
acylam no 5 groups such as fornylam no, acetylam no, N nethyl-Nacetyl am no,
propi onyl am no, butyryl am no, isobutyrylam no, N nethyl-Nisobutyrylam no
and trimethyl acetyl am no; aryl carbonyl am no groups such as benzoyl an no,
N—nethyl N—benzoylanlno and 10 naphthylcarbonylanlno aralkylcarbonylanlno

. .



20 N-met hyl - N-pyri m di nyl car bonyl am no, pyrazinyl carbonyl am no,

N- et hyl - Npyr azi nyl car bonyl am no, furyl carbonyl am no, thienylcar oq&l%nino,
N- et hyl - N-t hi enyl car bonyl ami no, Nmet hyl - N- oxazol yl car bonyd 3¢RifgPer 200
N-net hyl - N 25 tetrazol yl carbonyl am no, thi#azolidinyl carbonyl am no,

oxazol i di nyl car bonyl am no, i m dazol i di nyl carbonyl am no,
pyrrolidinylcarbonylam no and piperidyl carbonyl am no; al koxycarbonyl am no
groups such aSufbt RExPbarbdsyLERNES aménox pephbayearsnd fonylaninc,

n- prOpoxycarbeeMIanhQQIOBOhyaQB&ga@%xgqrbgﬂ&&@ﬁ@&%u s~ Rt gxyearsbonyl am no
and Nmet hyl - N ('t - but oxycar bonyl ) am_no: oXy carboﬁ | am no groups such as
phenoxycar bonGPERPRS éHthéﬁhFﬁ§P6}yc§FBMﬁyl&ﬁPﬁ@PYéwaPﬁ§Eﬁ¥¥bﬂwb6hyIanlno

groups such asubymzyh@&ﬁeapmonyLaﬁmQQu 35p@hQ9QthEEQXYC&&BQm&Ua@k@%ps

phenylpr poxycar nlno carb nyla
napht hyl tho§§8§ FBﬁVﬁo P §§ﬁ¥&ca 66§¥ ¢~ nag §§§?@ﬁﬁ@ﬂlzoﬁfc 24
aIkoxycarbonyarglbypsxgughoassneuhbxysabbonyupxgbhphynemhgﬂpky,
O bupe suon aBhEhebEORERPS KELRTBKY AP RYARKKERABATY! el deyGarbOnY!
aralkyIoxycarﬁéﬂypsgﬁbebsa§uéhraylbeﬁ@?tﬁ%ycarbanyhylph@né@hytwﬂycarbonyI
phenylpropoxyféagaeykylbeﬂbe@éy&Qxyeeaﬂeexy1§eet9§ph§hxl@ethoxycarbony'
acyl groups such as’ acetyl, propionyl, butyryl d i sobut'yryl ; arylcarbonyl
gr oups uch aErb@ﬂEByipéﬁalﬁaphth9F€avb6h§PXY§9rBPBM5sgreﬁpéséﬁﬁédaﬁy
tﬁI>be f“hegﬂéﬁhbﬁycéfﬁbﬁ§ﬁrtétﬁoﬁ?&éf@@ﬁ?h?)n §F§Bo§§ca&baa§qulCarbonyl,
i azol yl car bon I sot hi azol yl car bon ca
rTazol 1 car bORYPEOBGRY SRS PoRYbonT Dby Y BEF BaR Ny E - DRy PRYFAFRII¥Ar bony!
pyrazi nyl car betyl , dbylaxytaabbonyl grohpenglhchr Aonphenbsgrazbbyltar bonyl ,
{1 azol i1 saLhen o pugzal b v gar bouty Lt dngel bObOX! £2LREDYLucr
p|peraZﬁnyIcaabohthEth1¢8rhonYlhydhensbhulnamcarﬁﬁnylearbonyI car banoyl
groups such I y
ethylcarbann?? £§ﬁp¥%5$gﬁgny ﬁg%$g§§¥%2F§¥ PMEE?%? Eg %EF banoyl ,
cyclopropylca?%éh%WPY cyélbhéﬁ@?bé@@b nB?PuP§y§P§he§§I@a ghEprbamoyl,

phenylcarbannaimeénpi@aybzma 1cyaaﬁph@ayhgﬁépanvakethylcarbamoy1 n-
N- et hyl - N- phenyl car banoyl enzyl car banpyl ,” N-benzyl - N-peth Icarbannyl

N et hyl - Npheﬂ%?myle%fB%mayi ar %hz§?e5?ﬁaﬂﬁ§r eFﬁndaE6%9seaﬁﬁaﬁny|
hzlnld?DF|y| méﬂﬁyhybﬁﬂﬁbﬁnﬁybh dbetrl oreagohyl ; hbﬂambméﬁaybannyl
thl azo vyl car

30 e N-t hia o car ba . .
benzothlazoly€%5¥£%ﬂ5 tﬂﬁi %Fﬁiaz%? I ﬂ%?“yggé?%anbyF; fluorine,
|soth|azolylcahbanny¢ bxamuhyleadban@yhe Nvivet hghehioxdipl pbsaibaeavpyl ,

benzoxazol yl c t hyl cak bapmy
pyrazolylcarbgﬁg i |azo§ ggﬁgg%%§|b5g§ py#?o? ?ggr%r°“§F or
pyr'dy'Carba”59*°°¥Pn%¥%yP5prr|dylcarbannyl

hknethmb4¢(pyrldyiﬂEfaymagarb@ﬁvybov@yrRnu@grééaaﬂyﬂﬂyaﬁogen or an

pyrazinyl carb fur r bapoy ept enber . 20
thlenylcarbanggﬁyilgﬁa o? I&aF%aﬁn??rb?ﬂ?azo%?d?%éy a?BﬁHB?IOf 1 tos

oxazolidinyIo@aﬁmamyltheﬁédmzplbdlmgﬁﬁﬂmb@ﬂpyforpyiamﬁld;nméﬁaybannyl

plperldylcarba tetrah rofur | car bamoy] and 5. _
tetrahydropyr @%%ar%aﬁﬁﬁ?gggr%ﬁ% f s@én %gygy %&Q?EE%&)n§efm%3F§%h A
represents antabmtyblin—pehEybcyc$epeﬁ§ylrepdesepestﬁldouble bond and n
represenpts 0, 1, o S d 2,41 t hyl ,
wsd%m24lo%%£%@fa§§s%”R%@@@WM“&@@ﬁe

(2, 5- di oxoi m kRederyen n-ugthvieneghipy hyand isopropyl, and methyl may be
(5-oxo0-3-thi %@n’gléﬁgﬂaggédbﬁ'i’{igﬁf@} i’éferred group for R'.
(2,4,6-trioxo-3, 5di azaper h g roi nyl i dene np

(3, 5-di net hyl - 2, 4, B2 rfoxmL aS‘HPa%B%\é‘?hy}EIr &%qstfé\@ et Yyr oy R's5
repr esent ed bywweg-l_(ﬂ—iza &pr(emefte; my‘&ﬁ’cﬁﬁj’rﬁs%ﬂ{ 1y laldmigd ief ety acycl e,
" resents dou epresen 1, 2, 3 ch_as

273, 5 oxo- S5 RTALGE By RYFLABAD) BeRBEycuents; & oP1dhuicGralp of
2- (3, 5-di oxo-2, Yoxazohrdony| i denayel hgxyup 2ef 26 5tdi bocardansel odi a-4 20
yl i dene) et hox |o i di i hoxy,

2-(2, 4, 6- tr|o§%t§ égyg;gbér%ydrégﬁgl?ggﬁgégbhgx9¥¥%¥%gﬂég o
2-(3,5-dinethyl -2, 4, 6tri oxo-3, 5-di azaper hydr oi nyl i dene) et hoxy; and groups
represented by A-SQZ-(CHZ)m (wherein A represents an 25 alicyclic

het erocycl e and mrepresents 1, 2, or 3), such as

(3, 5-di oxo- 2, 4-t hi azol i di nyl ) sul fonyl met hyl ,

(3, 5di oxo- 2, 4- oxazol i di nyl ) sul f onyl net hyl ,

(2 5d|ox0|n1dazolld|n 4- yI)squonyInethyI and

= o ~ai 1.~ ~ o I P 1 ”~ A Y Y 1 o r



9 Septenber 2002 - 26 pyrimdinylcarboxy, pyrazinylcarboxy, dinethylam no,
et hyl am no, diethyl am no, di benzylam no, i m dazolylam no, .thiazal yl.anino,
pyri dyl am no, pyrimdinylam no, N-nethyl N nethanesul fonyl gr#]q;?geng)bé/rzﬁajz
phenyl sul fonyl ani no, N-net hyl -N 5 phenyt std fonyl am no,

N- net hyl - N-acetyl am no, N nethyl-Ni sobutyryl am no, N nethyl-N-benzoyl am no,
N- et hyl - Nphenyl acet yl am n N-nmet hyl - N-i. m.dazol yl car bonyl._am no,

Nmet hyl - N-t hi 9 %I?P%é#%%??%ﬁ?ﬁa?“%ﬁéi‘ﬁ&%\lﬁﬁ?@%yﬁESPBoﬁiI Mo’

N- net hyl - N- oxazobghgar bonghaarpd, gtOuiy- pét AykoNiDetrabohgl)car bonyl am no,

N- et hyl - Npyri dyl c Ny ard NQyq Nes y yrazinyl carbon 1 n

N- et hyl - N-pyrim dﬁﬁeﬁcgr glo@nyfbaomlﬁ]gfahﬁ- %?I}S%I -%%%u%%x%@a%{%%l ?5?1%1 o,

di net hyl car bafbyl, teyel ehER9NEaVBERDFN, OPhéAPREaFBRABYFUeNtrethyl alkys
phenyl cay bamoyloup BeNZyLoNsnBLRYLEST PaFORF mdyiiaz oty carfasmy! |

benzi m dazol yl ca irm Ih ﬁhl azol yl c rbarmél , met hyl - N-t hi, azo‘l%l car banoyl ,
benzot hi azol yPE&RH m)éF, Yi soPﬁPﬁ?BV@ICéFB RBRY L. phrRvEY v cAPBRRSYIE,

triazol yl car basoybut20, pyrbatylcanbpenyy 1, pysbgyhealbapopbntyl, etc.,
Nemmeta v o BRSREIR e B T | ARA°SIBYbopfl 220" ERERRIRY

1, 3, 4-tri hydroi sog0phobnal 2ghbat hbonghtsf of nyhe sakbbxgkoupebhoxytar bonyl ,

25 eth carb - X Vs | 74 p ; nyl ,
scetyl Thenzooftbonf PEPCRDSRNAN 2yt SORNAPIKER TG e ARAOGRRD
(3, 5-di oxo- 2, 4oxtles¢ dfkylleéne) nehayart and, for example, they
i azol a1 nyl § acna) e g TS R o o R On L Fhouen 2 oA oy

i azolidinylidene)nmethy|’ 2-(3,5-di oxo-2, i azo :
2- (3, 5- di oxo-2L3BR 7 oPF Yt n%‘i"gi%ﬁe)‘él’ﬁ%‘iy‘?roups' nitro groups,’ amino
g Eg, 5-di gx?ih@idﬁiﬁ@l Lﬁm@?@ggﬁﬁ?ﬁghoxylf%nate g%o%ps_, ary12 3ro%ps of

- (5- oxQ- 3- 0X0- i.azol idi nylldene)ethox - di 0x0-
Chit azorii nyl§ S0 S AT b YetSFRELEs S aL bR 1 BT Ry P CEE o g ek Ry
(2, 5-di oxoi m tazatbans-dyd ) she f onytoeediydd ahorid; oo 8- $peokdHi@ally, 9
Sept enber 2002, ;.27 I 1 di suk £ onyl : I C I
preferred gro%%%r%onrla%%?ﬁg%{ég%é%eLé%ége(}@%%ﬁ% %ﬁ]%?%%%%&*%ﬁ é(er>1<arrpl e,
hydr ogen, vitabkytyameupbebni neo ¢ héanydns pi peraywy hygrodp of 6 to 10

trifluoronet hanesah £ onyl oxya1RPenyEsubfoaY) oxy, »@celybony, &i methylanino,
di benzyl ami no, N net hyl - Nmet hanesul f onyl am no,

N et A0 N- phe@ilRsRE YoM o rCY Nn@E PP - RE ab et | ArfdgPons., an

N- met Ey: -N-i saalbylh Idazytb@:i@mgrmtds%l 7 I\tcbe?zayéﬁmmior %n

N- et hyl - N- pheny] acetylamino, N 1 thy] - i enyl car bony i no,

N 1ot hyl - Nok 3o HPELT VRO a FEP TR Tt hyTe N ST Car BT AR o,

N et hyl - N- pytwihigt et Doty | cepnesents az dhgt eardyarby) ; cycloalkyl groups
benzot hi azol yl ga b@goyl i m I Vi , .

Nret hyl - N- pheélﬁl icar annci/?l,bgéljl?%’, 4%?%%%2%% éno 7 nl-02 (i%r?/?%sé'r bonyl ,

met hoxy&ar borfydteyeeyr bpox yarakbongd oupsiy amino groups protected with

(3, S-di 0x0- 2, 4y t b jagpl & by b flene) gel hyd roMen B i - R 1by1 theses ey pe

menti oned as E&gzccl)fl o @anpl es oft%g;{%;gt%{s on S’(tj{gbeszgié(&){(%qgroups of 1to
4 carbons for VORI ) PR QIR ine, chlorine,
brorine an? ié&ﬁ*&ﬁﬁl&@%ﬁmﬂé@%u@r@ﬂpﬁ b fi$frﬁ?ﬁﬁggmm3aﬁy$§ufm?ny1 |

cycl opropyl, cyclobutyl, cyclopent cycl ohexyl and cyc] oheptyl; ary
groups of 6 t%lyﬂ‘bp A b%)nfso sh‘ihg%’gb%lh%hy%/n aa??feﬁo%ﬂ%‘fﬁllo nd rapht hyl :

het er o8l es cathors, ian dazpl yarbdaybsyroup dazol yto b ddwans ylan

2- (nor phol i ne I I S i lyi, | y. triazolyl,
tetrazolyl, p%%%%ﬂg%%%gl&%%t(ﬁ%%%%%iylc%%? o%&/pyri dyl,

pyrim dinyl, Pplresyesdbonyl i geeumydt 2 riazd rsarbengylant hi enyl,

2(mor phol i nesa{ pay] dskft £Rdny DXFEOLY | of 28 PHETY] QxaAgbivd 030, | sOxazol I,

t hi azol i di nyl, oxazolidinyl, 1 mdazolidinyl, pyrrolidinyl, piperidyl,

nor phol i nyl , RRERFREYHYA:  1¥HTGPyRRBf W*}‘Fr,e%‘ét‘%/%%y‘b‘?%ﬁg%fhﬁ %nd

di oxol amyl; -K¥iePbdkpXye g{)oatpysl ofrdup® 4t CBItEIQF@b@&Mb%%IS@?le et hoxy,
n- propoxy, i sopropoxy, .. n-butoxy, isobutoxy, sec-butox - but oxy,

n- pent yl oxy, ‘F’g% iﬁwy%@%‘?ﬁﬁo ,u%%,/zcﬂ’fsn%tﬁﬁll rGPBRSPS h- hexyl oxy,

4- et hyl pent yaoxyosaych 2edinyl byt @xys @f yT oxy LY otgesbadis 6 to 10 carbons such
as



9 Septenber 2002 - 28 phenoxy and napht hyl oxy; benzyl oxy; groups
represented by -0-Het (wherein Het represents a heterocycle), .such

pyri dyl oxy and pi peridyl oxy; acyloxy groups of 1 to 5 car 9 t@ﬂ??féﬁbz
formyl oxy, acetyl oxy, propionyloxy, 5 butysyloxy, isobutyryloxy and
trimethyl acetyl oxy; aryl carboxy groups of 7 to 11 carbons such as
benzoyl oxy and napht hyl car boxy; phenyl acetyl oxy; groups represented by
-O CO Het (wharalhkyHexyeepbenght graupst efodyteRl saghoas; -CO-O-Het

i m dazol yl car i I Oyl i l.car.
pyrazolylcarbg§H¥r?%ﬁagéﬁy¥%g?%g§§¥sp%rP%F%Fgg?gg%xf %f??ﬁ%P ér 5???5’
pyrinidinyIcaﬁngy?aﬁ9?@§Yﬁy9€9PB§x9? Bukgl eaFBsRenst hipgaykydcoaopmoy 1
!59xazolylpar§95M sthEagoLbdpnytsapbaxY, -evaraludicny LEarRAXY Het

i m dazol i di ny car%ox 15 rrolidinyl carbgoxy, piperidyl carboxy,

mor phol hy| CaF SBXSS bt per abFRGTREVBO%): RBEr ARPURBEL( YPERFESx Heknd

t et rahydr opyr aeytesehbxya Ret@socpobesuUbshkt predeoiedi substiitutadsan no
groups such as geth¥+an%n hegéngghyganigg igt@&lagino di_et glanino, 20
propyl ami no, PPIpYIERT ns et 8ofrdpyTalit s s BRFEEyr aft 86 *dirbut yI ami no,
benzyl am no, @nbenzytamiboxyCahyonpkgm2nphehenhylamymerbonylamino,

2- hydr oxy- 3ph ] . 1 t hi 1.A0

| sot hi azol y1 aﬁﬂ%%f%??%é%%?ﬁ%%%@?Q?Zﬁ%‘%‘a?%ﬂ%nﬁé, el anino,

pyri dyl1&ni no, MeFpYe4 ERY ERERONYHYri mi di nyl ani no, pyrazinyl ani no, furyl anino,
thienyl am no, i soxggeh ykaniNa.cdrti aaal ikdeny 2gio®p Oxaz 0y el Hyl Ry NO,

i m dazol i di nyl am no, pyrrolidinylamno glgerggghgnlno,
t et r ahydr of ur $F &P nof 3 %9d7t%?¥%99ﬂr059 anyf Y1oBfPBRaPEy3 to 7

hal ogensubst i ¢ &t e6h @l Kyt spi iy by Fegreatgip o, ketdl spEeRspons such as

met hanesul f onyl am no, et hanesul fo anino r opanesul f onyl am no_and
[T £ huor oret AHELoPEbwEs A rEoeoRErhT sir e bRPPEAT RoEyeoRBHERY Pelbs of 1
to 5 casbons &bosychhish diyel diyésyl ndsubfefigtaeiino,

met hyl am nosul f ony, 1 nee, .for| LNg, etyl ai no, . propi ]

but yryl am no, isod&?%%;?;%fno%gkﬁnbﬂg gggtgnﬁgggggoﬁpjgggggyiagggwb of
trinmet hyl acet§l&@i hd:carhorsy bore | any hosgpenpefof %ot 801¢25hepenEc5uBh as
benzoyl ami no haphthy| casbory! aphdey1 Pheayharelyl 88LN0; a@6AYPShich

repr esent ed ﬁﬁﬁgNH-gI}kbt ﬁﬁgrelﬁﬂﬁgfyrgpre%entg g heterogyclg), éﬁch as 5
i m dazol yl carDeeRY hmthPreHr Bt yI car bonyl ani no, i soxazol yl car bonyl ani no,
nyiFVDQgrbOPylaniwmb?aniﬂﬁ(ﬁqgﬂsi?ﬁbpﬁﬁéanf&erﬂztﬁiiﬁyﬁfféﬁfﬁwﬁlﬂﬂ no,

uryl carbonyl am no, thienyl carbonyd anmi no, pyrrolidinyl carbonyl am no,

pi peri dyl car b%h?/lntéér"?’r%o%% Eio"g?r’bp%hg]aiyn%edaré?ornﬁ’%ﬁﬂ%' é%o%fco;?r}@dnyl ani no
groups of 2 tohbazalpbnsisaichi aso el hopycazbbny| atr bazokyhoxyearbdnyl am no,
n- pr opoxycar 1N J yCAl in t Pt car bonyl am no;
benzyloxycaragﬂ%*éyﬁfé?y#ﬁﬁﬁg'; car £§?¥g?ggx§%g?gbn§ﬁyég§%fogps of 2to 5
carbons such asoxethbxlcatlborgoel idimpky coxdonyldiny br opokgeapbodynyl,
ISOproegxycaf5§¥w$1fﬁwh§x}n5£53§ﬁagpnym¢rpﬁ@ﬂ9ﬁy§arQQﬁakazin 1 _
benzyloxycarbon%%% acyl™ groups of to 5 carbons such as acety/, Eroplonyl,
butyryl and i%®btrRydrof yrvlipst et REdreREr #Y 1 cR et  28MP AR AN Het
represents a.ﬁy%£ﬁ§m3M§§9r§LEaﬁ@§li@ﬁ@aﬁ@fyiC@f@oFyéfeibéazolylCarbonyl,

i sot hi azol yl car bonyl , razol yl carbonyl, trdazol carbqp |, .

pyrrol yl carbonyl , %@r?%%ﬁ’f% RYFOURS r T AT df i D IR | %Wed’ztl]rﬂﬂeéhr bonyl ,
furyl carbonylalipl tdueunyd caf bbnyd , 5 | saxiaans yétahbepyional
Lhi azolydi nyl carbonyl . oxazol gl nyh eat bonyle ) dBzohLALAXLEAT RaDK)s ,
pyrroiidi nyl carbonyl, prperidyl carbonyl , fmorphofinyl carbonyl and

pi per azi nyl candonyl ; ogretipsl representeed byitCOpeREL , 39Ty WABY ci AMERE,
represents a fi ] hEy1 OXYERFBORY afido,

piperidyloxyégr §%§%¥E%§%P%§F%§ﬁ3§1pﬁéoﬁysgsﬁﬁﬁ as %g?bangyl,

met hyl car bano{Penay kex¥sa ceebahbyl ;- methyl eBtbanoyretui 8PKYPcaF banoy!
propyl car bamydxp IH&*?%&%ES@@PY'an@eﬂgab§§@ﬁ§9D3£yl3§r6b§§néf|Gaﬁban0y|,
i m dazql yl carbanoyl , t'hiazolylc rgﬁgqgl, I sot |azolélcarbagD¥L, 1,

pyr azoPyl car bAhoyF T PPRS azdMSRE af yHhere gnag be Bept56p9 8BY-L/

and heterocycles, among which there may be mentioned

pyridyl, pyrrolidinyl and furyl.



pyrrolyl carbamoyl, pyridylcarbanoyl, pyrim dinylcarbanoyl,
pyrazi nyl car banmoyl , furyl carbanoyl, thienylcarbanoyl, |so glcar
t hi azol i di nyl car banoyl oxa20||d|nylcarbanoyl 5 |n1dazoI| B
pyrrolidinyl carbanoyl, piperidyl carbanoyl ! tetrahydrofurylcarbannyl and

t et rahydr opyr anyl carbanmoyl. As preferred groups for Ro there nmay be

speci fically menti gped, gkot exa seanaa%ﬂra%gd 0; gn%gtg ted ?ikoxy
groups such as met hoxy, 2-propyn oxy, bu yn exen oxy,

5- hexenyl oxy a&ddOZepdismbsiiityy YHalgsgap Qﬁbs]t itutSed adtang, grtwups such
as 2-bronoet h@@h@rﬂl@ﬁycmaqrda@nh%st%@% kvl FIPS {YIeh as

cycl opent yl net hoxy and yclohexylnethoxy 15 aryl - al koxy groups such as
benzyl oxy, aniCREBbERSyEGEy R cREBr BBeni9F ok¥amPLaor BBERAY Y oRfhyl, n-

br omobengy| oxyropiyilr, 0 heBEHORHL, 6Lbukbqorq&ﬁﬂﬂﬁhﬂbe@@ﬂinab 1, t-but

di chl or obenzyl o dlnethﬁlbegﬁﬁ met hox zyl oxy, sulfa Ibenzyloxy,
(nethylened|o§Vf%@ﬁ¥}Vo yloze Sﬁﬁvaﬁ%glq( Hﬂ?&ﬁﬁ?ﬁﬁ%ﬁ%ﬁ Yyenzyl oxy,
nbutoxybenzyIGX¢,,Sambegyhmn@mompth@ﬂ(mmﬁhmxyﬁhﬁmyihﬂﬁﬂhdxwxe

2, 2- diphenyle%%g¥% Llymet hyl - 1phenyl et hoxy and napht hyi nmet hoxy;
heterocycle S stltuted al koxy gr oups such as thienyl methoxy, 2 25
(nnrphollnesulfonyWﬁ?ﬁlBny#ﬁetﬁ@xy apgrROyiseathoayl group of 6 to 10

(5hydr oxypyri @ﬁ&b@%@houe G2 rietﬁ%qsms&l gy ltbnqtoh%xbo%@p%xdxé%a?%x
pyr azi nyl nmet hoxy, rlnl ¥8net oxy Ntosyllnldazoly met hox

oxazol yl met ho¥{r Eﬁﬁ@ﬁ Fox PYFWEPﬁB?ﬁhYthléfSIyIﬁ@Pﬁ@Xth ¥3@henyl

(nor phol i nesulisopyk¥ehiraaql yl met hoxy, (3, 5-di oxo-2, 4th|azoI|d|nyI)nEthoxy,
N- net hyl pi peri dyl meth t but oxycar honyl_pi rldylnet XY, ..

N ncet y1 pi ber i dyl mEEhBXEECRERE: ARRLCR! Oy Foi BOFF e Hgent ioned

(4- oxachr omanopylipnael okl ogdn3dsdbeet hyled, él&y&xqtanpb)m&thoxyas(l 35

met hyl - 3= oxet th d_2- i k Qx lskoxy
groups g%ch agg%%%ﬁgkygé?hég %5Qggpﬁggégtﬁ5§§ enz %ox?s £ x% gr oups
such as 2 9tS@p?emberbgomgntigmed(méhbyﬂo%vﬁethoi}u0&@@E¢hyiaIkoxy gr oups
such as 2(acetyl OX)&)seb?@ﬁérréhk)ék% Qo'fé!rkﬁ’(YtlgéPé'%a USH @éntioned

bi s(di et hyl am nonet hyl') met hoxy ¥dprbonylan1no koxy groups such as
4-(t- butoxycaPBHﬁ?ESﬁvnofﬁﬁto%Vhege&ﬁd IEﬁ%VEﬁFHHﬁyﬁﬁhﬁkﬁ%a-gﬂaﬂﬁéC§Dch as
ethoxycarbonyhnebhexyarsoﬁaewmenyaarbpﬂybhauhaﬁbsamduent, an aryl

5(eth b I t | ar | f h
may be Lheci f BEAPPy Shafit Fondd: 55%0@%39%{sYh%a$ﬁ§§§E?§9R%%§r853a9ps%§ 3
benzyl oxy, anhambganybobytlchtedobéhgyboxypnylugrobpezyEOXyto 5
trifluoronet

gethox;benzylgék%ggg?yggéyﬁgeﬁ %9&8?§?§étﬁ§¥ egglox9¥8 zy ng&;
carboxybenzyl§%9re(Wéyhb%y@éﬂb@ﬁp?ﬁbéméypgﬁy, nCOB’ bd&@%yb@mu}ﬂoxy
thleny|”Eth0X¥eP%€§EBQQOE'R@%H&ﬁog¥bhbh'SnMEQE?ﬂ06¥ eQX&&d§E6% hoxy,
(2met h pyri dyl) met hox rid hox pyridyl ) et hoxy,
pyraz.ﬁy¥nethé%?stﬁypﬁﬁﬁdWhyhnﬁbﬁax§ i?VVm1§§i8Pyl t hoxy,

OxazolylnethO&MtozyaarabapybﬂxaéolMbﬁeym@xycakbbaymbmhﬁathoxy

2( mor phol i nes n t hi az t hox hi azol i di nyl ) nmet hoxy,
N ot byl pi por {BERAVLRERG AERE e FRPRErRI AR L AanREFL AR AEnEre Tay b
menti oned as mpephbnmngmcaxbopye$ ah s$ebpropydngsoap;t hepakkeoly ggvapps of 1

to 4 carbons fo nplLe 0 ch s_f LN lLori ne,
br om ne, |od|%ebyﬁlgy ES?% r%u ¥?9F988?n9; g%8§ bnggsuchﬂggicég gRépyl
cyclobui@l cvetbpeﬁsyufooyélahéxyrléhdocymechépeyulfanyﬂ .groups of 6 30 to
10 carbons such aSIHh?B?HanQd(@‘?pQBB}éE Ret S 00VEL BSs Sl Ggeh M gazol vl

thi azol yl, isothiazolyl, pyrazolyl, triazolyl’, tetrazolyl, pyrtolyl,

pyridyl, pyri RLE¥AYBIOBpr 8%i AyEO ByFRERSPAY| ant RLESPKYI ITPUPYPE £hiteny

oxazol yl , i soxazgbik, bhlaath9nngkou9xa£0bldbnslca§bén§5 a c cloalkyl
dloxooxazolldlnyl |n1dazoI|d|n oxoi m F

pyrro
pi peri dyl , nDHEHBP|H§I 59r§zSP¥BPH§P a3CEfHi-g Ea? | Bdit Ryl Can8¥§ZInyl
2, 5- d|axop|peaakymybrouPQOSepteﬂbercaﬂﬁans 33n heyaabydnpfuﬁyb to 10

tetrahydropyrgn¥£ and gloxol O§H7 %I 96y ups o al%o4 car bons

such as nethoxy, ePﬁéx h ﬁfaro% x?rougo i opoxy, Sufoxy, |sobutoxy,

sechut oxy, t- Bmpgpyofnlpentﬁlgaybongopénayl@xleSypeﬁPyPopﬁ 65to 10

2, 2-di met hyl pr opoxy, n-hexyi oxy, 4-nethyl pentyl oxy and 2et hyl but oxy;

aryl oxy groups of 6 to 10 carbons such as phenoxy and napht hyl oxy;

benzyl oxy; groups represented by -O Het (wherein Het represents a

het erocycl e), such as pyridyloxy and piperidyl oxy; acyloxy groups of 1 to S



10 carbons such as fornyl oxy, acetyl oxy, propionyloxy, butyryl oxy,

i sobutyryl oxy and trinethyl acetyl oxy; aryl carboxy groups o to 11 carbons
such as benzoyl oxy and napht hyl car boxy; phenyl acetyl oxy; g§56ﬁ§"¢@b?@§%nted
by -0-CO Het (wherein Het represents a heterocycle), such 15 as

i m dazol yl carboxy, thiazolyl carboxy, i sot VaZonIcarboxy, pyr azol yl car boxy,
triazol yl carboxy, pyrrolylcarboxy, pyridylcarboxy, pyrimdinylcarboxy,
pyrazi nyl car bexypohdr yl carboxy, thienylcarboxy, isoxazolyl carboxy,

t hi azol i di nyl car box X 20, oxazol i di nyl car boxy, i m dazoli di nyl carboxy,
pyrrolidinyl car box¥! eni Beri slyRBar bb¥y, IRBEBhSFi AyteaPbsayPons, the

pi perazi nyl caabryy, gtehpabydnofdy ¥ caitions aiRg e, raHMdr 5;916/' car boxy;

am no; nonosubshb ﬁted r .di substituted am no oup su

net hyl am no, UFHBYhyl & H& BBy LAY l%?ﬂﬁ? 'hfr Hoy L,

2- hydr 0%y- 3- phenskypy bpytabung], dmemmwtmﬁ n@tcpromﬂomglwhldhrméwuyﬂnino,

|sopropylamn8th '3996$9¥§§?‘Q3d %Jﬂé gm_nQ, pQ%%%@ @ru) di benzyl am no,

i m dazol yl am no, hlazo IrsotHiazol yFamno, pyrazol yl am no,
triazol yl am no, py‘ﬁh@llyRamSnoan p@lk@?Ybnﬁﬁ@uP deHy?i byl antagbons, the

pyrim dinyl anmaenﬁyre;bew am ROt of Wr ¥Waz®ona, mbl eaYaMy10, a11y1, 1-
i soxazol yl am no, i azol i di nyl am no, _oxazol i ~di nyl am no,

|nldazolldlnyP%ﬂP%%Yl85159PF8PFBVﬂyI§WPH5e“§4pePFHVF§HWHG 1-pentenyl,
t et r ahyar ofurylpém,f@n ng éet:tahaﬁlba@ymﬂyfhambateﬁptu aBalpgreferred.

hal ogensubsti tut ed_al yI§quo roups of to 4_carbons

Sept ember 2002 - %ﬁh e R h b El’fét% ?f%lirﬁ lf%n‘:i’%]2 &2 haneetPPBRy| gHFno,
npropanesul f cay{yanyilngrane Qf|3Iﬁﬂaﬁoﬁé?ﬁﬁﬁ%éﬁﬂf@ﬁyPéhY¢Mﬂr 2-propynyl, 1-
phenyl sul fonyl & ac n.ng., qLQup S3¢ jsugh as

f or myl am no, 2%%@%nin%ég BVO a21%gt§8§gu BPQ%S%O ﬁs % gﬂ%f'dnlno
and trlnethyl%mewtﬁmwho eamybcamDOEyWéﬁFhongDD§§Yéfl$ p@efgraambons such

as benzayl am no, 4gichl agolenzow wm so and hyd carbonyl @giB0ns, the
phenylacetylanlno roups represented by Het” (wherein Het represents
a 10 het er ocyN &) %EOPH18528I§Pc§r66ﬁ9?8ﬁ1ﬁ6y Rir aF By Fe@ Y%y ani no,

pyr|dyIcarbonwyéaaﬁmbpiww|@ydlﬁyhegnbonybaﬁpéﬁtymyra?bmwhé&@bgnylanlno
furylcarbonylanl t hi enyl car bonyl ani n hi.az dln | gar bonyl ami n
oxazolldlnylcé.)fcbfoh %Xﬁb g% fnléazgllgfﬁblcg ef¥%1ﬁ8 PO
pyrrolidinyl car boritenri Ro iand mmqwmr%@lmh@ammy@%bbnyl anm no
groups »gf 2 t&oﬁfﬁaépoﬁsté%hcé:?bgﬁkhO%MEaEPBEJMEW}BO geéhwc"far bonyl ani no,
n- propoxycarbo am no, | sopropoxycarbonyl am no and ut oxycar bonyl ami no;
20 benzyl oxycatBRANE o ot %6?H?I0fcér56x§lCaﬁPRB%y@ébeﬁylf@Fbups of 2 to

5 carbons sucékaaﬁp:r@,t f@@ﬁéﬁb@ﬁylmeehbmxyﬁﬁébeﬁx)ﬂ:yliﬂeﬁhgmoxycar bonyl ,

|sopropoxycarbo U ycarb carho

benzyloxycarbdﬂ§¥ %é%ﬁiﬁ 5%%§ < of Y% ?ﬁegycarg sﬁgﬁﬂébé§€ggﬁfﬁjﬁ?dpionyI,
25 butyryl amiasuﬂnmqngdwhgcbupsciepeesghmeﬂhhy iSCpHefefwedr-ei n Het
represgnts a heter l.e) , ]ﬁﬁﬁ?l r , |y rbonyl ,
|soth|a§olylcarbon é/A:L%Esarazolg;lrcar f%gggﬂgfggiﬁa%P*gﬁg the

pyrrol yl car borgyl 1@¢¢@y¢€aﬁb§ﬁyﬂ0 SGIB9PPnﬂﬂYn?PeafBén?WamPler

pyrazi nyl car bopwihyi f usybeerpenybect i amshgameul phéﬁ?lai@ :ﬂr%&refi@:@d
thlazolldlnylcarbonyl o:;<azolld|nylcarbor}%/ﬁy,r i m azo rdin %Icarbon h
pyrrolidinyl car bor§en pRperS @it &r B i Yttt bornyFPang- 35

pi per azi nyl casbonyy1 @f@@psofepresemnedabﬁonﬁihéykbé (wber@mmMﬂﬂe,

represents a jheterocy u i.dyl oxycarho

piperiggloxyc%?%ﬁﬁ P C%%%étR§ESeBﬁgﬁ%ng§88§’-g§§29§ Fggﬁoffltﬂbdps such as
car banoyl , nem@ghtbyhmab&?l detret hy kmangawbgfh behyyianbammﬁferred
dlethylcarbanoyl ORY r r QFQ¥ 5 b rbapmy! ,

di benzyl car banoyl d]gzg]léjl car% kg*yf @%ﬁ%la%g carb gérlr%)%{)ﬁg He

i sot hi azol yl cat myq;rowr aiollylt@aﬁbéiﬁﬁ§’P“StF‘Fé{zeﬁyl éaﬁfb&ﬁwlple'
pyrr0|y|Carbaﬁ@ﬂhox?¥rééub§§rbﬂ“@%bpo&yrlHbdp@ﬁb@&ybaﬁﬂﬁbmoxy,
pyra2|n§IcarbanD% ur Icarg % nélcarb?no i soxazol yl car banoyl ,
10 t hi @20l i di hyPRAFBEYDyFECoREYEIYdi fiy 5 BXmoES - i nPERIS i% ]ﬁé}carbannyl,
pyrroI|d|nyIcmebhnnyl;spppefedybdarbannyl t et r ahydr of uryl car banoyl and
Lot anydr opyrany! CRRBATRY i< " PLEY £LX dgﬂé%lpéff@rtﬁ 15 heLenmy bents
specifically nmentione for- exanpl & phenhet hyl , a hydroxybenzyl,

1- (acetyl oxy)ethyl and (3, 5- dloxo-2,4th|azoI|d|nyl)nethyl



Thus, as specific preferred conbinations for Rl, Rz, R, and R there may be
mentioned those in which, for 20 exanple, Rl is nethyl, ethyl, or

i sopropyl, Rz is an acetyl or propionyl group substituted %#?me'aber?-m
substituent selected fromthe group consis®ing of phenyl, phenoxy, am no,
t - but oxycar bonyl am no, benzyl oxycar bonyl am no,

(benzyl oxycar | )~ N yl nln e nl 0, .an rphoI| Icarbonyl
or hydrogen, Q% ﬁ#? 8?%%? ﬁ%l ??o%gtk% %enég&l pyrldy caﬂ%%nyl
pyrrolldlnyIC@hﬁ@wyWﬂ hapykbx&bamyletnebhame@@lﬁ@mph mrenoxy is
trifluoromethapesulyanyl, R3 is nethyl, ethyI i sopropyl, n-pentyl,

cycl opentyl nethyl or benzyl and Ris 30 hydrogen, vitro, cyano, brom ne,
thi enyl , piperazi n§¥, PFPﬁFFES?oHEPHQﬁe§8Ffgny?%ﬁye BRAENYEsURNEAPREdy,

acet yl oxy, dl&&kg&'%%bﬂps dfbenzwlenba@boNsUEbhkbnyqekhﬁﬂﬁﬁykﬁpnyhﬁﬁkﬂo

N et y1 N | SGBP Y afiRBoe kA3 HEPHYP- REbdnsby Pafiighons-alkyl groups

N- net hyl - N—phemyuatetylaarbonsNaeﬁhykaNkymldabubylo&rbonxi@mImarbons,
N- et hyl - Nt hi | yl_.carbon 1.hQ, Lisd¥l garhonyl ami n 9
Sept enber 2003%8 %ﬁ gﬁ€§é¥k$g¥2§p§%F%?%?égl85§§8ny¥§%iRp Ched may be
N- et hyl - prrm@hmiboedbehyyénengupm-ﬁétﬁyt0hﬁtﬁaebpﬂearbewm@amhmmh
N-met hyj g \- oxaé%?/,hca@kzﬁgxl ambaer_obweshw nl\lp(eylfwtloéxfea )?%rwr

t hi azol yl car bano oxycar bonyl, 1 sopropoxycarbaon

(3, 5- di oxo- 2, QVﬁﬁaﬂéFVélﬁ?PPHén@fnﬁth9l7 ﬁéfhe%§ a3kl ojgyepnsx p £ Beﬁfyloxy,

aninobenzyloxs cﬁBb@theBﬁMhgXMhléhU@§@Q8P6M£91Methyl is preferred;
(trlfluoronetgél)benz goxy, i chl orobenzyl oxy, di nethyl benzyl oxy,

met hoxybenzyl 8%, P€BZ¥4t f anoyl benzyl oxy,  (met hyl enedi oxy) benzyl oxy,
car boxybenzyl oxy, ¢ﬁefbemymarbmmyhbbeezykhﬁg aﬂnumem&mﬁ@ytoay the C-4
t hi enyl net hox r ph nesul f onyl) thox yrid thox
(2met ho pyr|§9F}%é930x§ P?B§£%8§r)éth éoﬁyﬁaz?nylﬁéFn%
pyrinidinyInethexyenkbﬁsyhnnrdagohyﬂneepneyenbxazolyInethoxy,

2phenyl oxazol yl met hexy+ ;LR azekuERBER0XY 4 t
2(nDrphoI|nesulfon&l)%ﬂla Pnet oxy 3rgg§P6xg §l4fﬁ1§EoIFH|nyl)nethoxy

Z0
N- et hyl pi per FipRAegReRY, QogﬂéPﬁBQyﬁﬁPﬁyla PREREPRYF L ea- BYdR3XEPFAzZYI

1(acetyl oxy) egbyhpobs (3, éodSOéQrgoﬂsthhﬁ291k h?!'%ﬂBhBYBf QSt%peCIflc
conpounds represented gé structural grnula ove there ma
s

ment i ondd t hoSBTEBRPouRBs2FEAt PEARE Ph PhEC QnﬁFEQOBF'tﬁeCHﬁgﬁehr

speci fi cati on(wRbrbith adﬂepre@ehteoanoumﬁeythab hayebecgenb|oned i ncl uded
the foll ow ng

pyr an- 2- one; 69E5%§§Q%§I3233u6}¥ ﬂ§§%g ﬁé?%;é ®n- prgy FBg)’

2H pyr an- 2- ond=CH(CH,),0- (wherein A represents an allcycllc

4-acetyl oxy-6pLbgngafusan- Z—V'}egrééQMLs a”EBB%heZB@MBaQn% fAne,
4- acet yl oxy- 6- (benzof urah-2-yl)-5-1sopropy yran-2-one; 35

6- (beniﬁ?uranrﬁpyﬁfeﬂt§21(t%u?éx%bar%Dﬁ??dﬁ?hd¥30é¥?¢6§&? B_geRyesShht hyl -
2H pyr an2- Onean a91 ElﬁabﬁétaﬁQé cl§5and m represents 1, 2 or 3),

6- benzofuran -5- et hyl -,3- net
pyEroIIdon 5-§ Jé{gbyFSHrg HES(Eydrogen, a cycloalkyl group

4-(2- anlnoacebylgxyb &rébehznéuran 2ryl) gbeephyk- 8 et hyl c2bpyisana2- one;

heterocycle or an optionally halogen-substituted

30 alkylsulfonyl group of 1 to 4 carbons or arylsulfonyl
group of 6 to 10 carbons), -0-CO-R® (wherein R°
represents hydrogen, an alkyl group of 1 to 4 carbons, an
aryl group of 6 to 10 carbons, an aralkyl group of 7 to
20 carbons or a heterocycle), -NR°R! (wherein R’ and R*

35 each independently represents hydrogen, an alkyl group of
1 to 4 carbons, an aralkyl group of 7 to 20 carbons, a

phenyl group, a heterocycle, -50,-R' (wherein R



5 4-(3-acetyl am no- 4- nor phol i nyl - 4- oxobut yryl oxy) -6

(benzof uran-2-yl)-5-ethyl - 3-net hyl - 2H pyr an- 2- one;

6- (benzof ur an- 2-yl ) - 3, 5- di met hyl - 4- pr opi onyl oxy- 2H pyr an- 2-3plember 2002
6- (benzof uran-2-yl)-5-et hyl -4-i sobut yxyd @9y~-3 10 net hyl - 2H- pyr an- 2- one;
6- (benzof uran-2-yl)--3, 5-di net hyl - 4-i soval eryl oxy-2H pyr an- 2- one;

6- { benzof uran-2-yl)-3,5-dinmethyl-4-(2,2,2
tr|nethylacet??@&??eQFﬁp??aﬂPEF%%%l 15halogen substituted alkyl group
6-

(benzof urans2- yl 2o 41 @y@aﬂb@%yl car b@wr&z?cﬁéngﬁbyh@b&ew amhho B€ou
6- (benzof ur an- é % clopr ylaci | oxy) g g n?BhX pyran- E one;
~-{benzof uran® § 46 %aE %T%pe% yieE téf%&é) arbons;, a
di et hyl - ZFpreemraepmbe 6r (enzod Lkph- @eghp - dfbéntoy?OxyaSbehbyloﬁ-nethyl

2 pyr ag, 2 oneoo bk DRIRaTHE AN 2 YbbrdsBAREOK, KRN, U WM group
6- (benzof ur ane®- y|g0315 cinpehy ) -aR pht hyteap bokyb 2tbpyPanagbone; an

6- (benzof urany Bayigx .glsr@fhv'fé i(ﬂ‘@'@f by ca, bﬁéyigsgggién anone;

6- (benzof uran-2-yl7)-375- | -4-thiazo Icar pyf an- 2- one;
6- (benzof ur am@ KXy - %f%tlléh%thymﬂqr¢%1§%¢%$ca@b‘é&'9€12@b9lan 2-one;

substituted alkyl group of 1 to 6 carbons, an aryloxy

10 group of 6 to 10 carbons, a heteroaryloxy group or an
aralkyloxy group of 7 to 20 carbons)), -CO-R*?® (wherein
R!® represents hydrogen, -OH, an alkyl group of 1 to 4
carbons, an aryl group of 6 to 10 carbons, a heterocycle,
an alkoxy group of 1 to 4 carbons, an aryloxy group of 6

15 to 10 carbons or an aralkyloxy group of 7 to 20 carbons)
or -CO-NR™R'® (wherein R' and R'® each independently
represents hydrogen, an alkyl group of 1 to 4 carbons, a
cycloalkyl group of 3 to 7 carbons, an aryl group of 6 to
10 carbons, an aralkyl group of 7 to 20 carbons, a

20 heterocycle or a heterocycle-substituted alkyl group of 1
to 4 carbonsy);

R* which represents a saturated or unsaturated
alkoxy group of 1 to 6 carbons optionally substituted
with 1 to 3 groups selected from the group consisting of

25 halogens, cycloalkyl groups of 3 to 7 carbons, phenyl,
naphthyl, heterocycles, -OR'® (wherein R'® represents
hydrogen, an alkyl group of 1 to 4 carbons, a phenyl
group, a naphthyl group, a benzyl group or a

heterocycle), -0-CO-R'® (wherein R'® represents hydrogen,
30 an alkyl group of 1 to 4 carbons, a phenyl group, a
naphthyl group, a benzyl group or a heterocycle), -NR'R'

(wherein R'’ and R'® each independently represents
hydrogen, an alkyl group of 1 to 4 carbons, a
heterocycle, an alkylsulfonyl group of 1 to 4 carbons, a

35 phenylsulfonyl group, -SO,-Het (wherein Het represents a
heterocycle), an aminosulfonyl group, a

methylaminosulfonyl group, a dimethylaminosulfonyl group,



5- (benzofuran-2-yl)-5-ethyl-3-nmethyl -4 pyridyl carboxy-2H pyran- 2-one;

6- (benzof uran-2-yl)-3,5-di methyl -4 pyrim dinyl car boxy- 2H- 2-0

6- (benzof uran- 2-yl ) - 3, 5- di net hyl - 4- pyr azi nyl car boxy §%§%ﬂﬂ@Pe§gﬁE
2H pyr an- 2-one; 6-(benzofuran-2-yl)-3, 5=déHethyl - 4 thlenylcarboxy

2H pyr an- 2- one; 6-{benzof uran- 2- yI) 3, 5-di net hyl -

i soxazol yl car bo yg ran 2- g%enzofuran 2%@? 5-di net 4-(2

i m dazol yl acetaxlldéf%)h MVPEH- 2 QFen £3F et Ry )91?:9‘? Rinet i -4- (2
pyri dyl acet yl @mapbaid }syarbasrtlz‘;ucm@, Wi h6- -y lmnzZofgrrompéad])eca;éii dff o h -4-(2
e Y | ROk nRAAN FedocGehdd 2 Ay, Yot (UM Heé 2-t

but oxyacetyl o

6- (benzofuran12¥y1Fﬁﬁiﬁy@r@ﬁ$E$QQMQ%ﬂ) snel fyslrpxyls 2MHRG&RR'2- one;
6- (benzogur an- Zmér)el% YTl eRaniad lmh | I?ﬁ%e‘rs %%kﬁ""@b’é%@f Do

6- ( benzof ur an- | )-5-cy cIo ro d'rox et h ran- 2-one;
( c%r ons, %eng{ group, a nap y group, a béﬁgy

37

group, a heterocycle, an alkoxy group of 1 to 4 carbons
or a benzyloxy group), -CO-R*®° (wherein R?® represents
hydrogen, a heterocycle, an alkoxy group of 1 to 4

10 carbons, a phenoxy group, a benzyloxy group or -OR?*
(wherein R** represents hydrogen or a heterocycle)) and
-CO-NR¥R* (wherein R* and R*»’ each independently
represents hydrogen, an alkyl group of 1 to 4 carbons, a
benzyl group or a heterocycle); or

15 R* which represents an alkyl group of 1 to 4
carbons optionally substituted with 1 to 3 groups
selected from the group consisting of halogens,
cycloalkyl groups of 3 to 7 carbons, phenyl, naphthyl,
heterocycles, -SH, -OR' (wherein R'® represents hydrogen,

20 an alkyl group of 1 to 4 carbons, a phenyl group, a
naphthyl group, a benzyl group or a heterocycle),
-0-CO-R'® (wherein R'® represents hydrogen, an alkyl group
of 1 to 4 carbons, a phenyl group, a naphthyl group, a
benzyl group or a heterocycle), -NR'RY (wherein R' and

25 R* each independently represents hydrogen, an alkyl
group of 1 to 4 carbons, a heterocycle, an alkylsulfonyl
group of 1 to 4 carbons, a phenylsulfonyl group, -S0,-Het
(wherein Het represents a heterocycle), an aminosulfonyl
group, a methylaminosulfonyl group, a

30 dimethylaminosulfonyl group, a diethylaminosulfonyl
group, or an alkyl group of 1 to 4 carbons substituted
with 1 or 2 groups selected from among phenyl,
heterocycles, phenoxy, -O-Het (wherein Het represents a
heterocycle) and hydroxyl, -NH-CO-R' (wherein R

35 represents hydrogen, an alkyl group of 1 to 4 carbons, a
phenyl group, a naphthyl group, a benzyl group, a

heterocycle, an alkoxy group of 1 to 4 carbons or a



20 6- (benzofuran-2-yl)-5-cycl ohexyl net hyl - 4- hydr oxy- 3

nmet hyl - - 2H pyr an- 2- one; 6-(benzof uran-2-yl)-4-hydroxy- 3- netgg

napht hyl net hyl - 2H pyr an- 2- one; ptember 2002
6- (benzof uran- 2-yl)-S- et hoxy- 4- hydr oxy-3-pethyl - 2H 25 pyran- 2-one;

6- (benzof uran-2-yl) - 4- hydroxy 5-i sopropoxy- 3-net hyl 2H Pyran- 2-one;

4- acetyl oxy- 3, 5-di net hyl - 6- (5-{2- thlenyl)benzofuran 2-yl)-2H pyran- 2-one;
30 3, 5-di net h@len@y{lsxy( Iroui)ox oCO-R oxadwdadimyR’’ deepyesents

met hyl ) benzof yk.ap: |) 4 PYmAR: ,
S5 i et hyl - Y CE OB L e i gk igroup of 1 co 4

yI|dene)nethyFFE?ﬁEéﬁuPaﬁhEn?WY BIRV@r oRy bERzMloXY. BXéwe or -OR™
3,5-di, met hyl ahbyé&axn%z(e%x(e@&ﬁ@ ﬂaq@mn&ﬂa%terocycle)) and

thia oI di nyl ne | ). benzof uran
3, 5. d rr:aﬁlhy?/ IgﬁyH %e%tz/mg le“ Ei‘ 5374 & %a%ﬁy Q%BSPgﬁBEiyzooz - 38

di azaper hydr orraplredene}:rmyhyb);banzahu |aanty2- 3glr)au2>l-|oﬁy nard @an€&arbons, a

3, 5-di et hyl dlnethy tr| , B

dlazaperhydr0|nyFVg ?H@tﬁylfbéﬁ%gfbg 15 yI) 4 hydr oxy5 2H pyr an- 2- one;
3, 5-di met hyl - 6- ( 5- FRet3RE- 1§ 0¥X8, 2tHerdi may| bdi nghtdeneyl as specific

gfg?g?%g?ﬂ;?faﬁ?ﬂp%e¥léng2¥d5gé¥o%@Byr%Qt%oon%yano, halogen atoms

10 such as luorlne, chlorlne, bromine and iodine;

heterocycles such as imidazolyl, thiazolyl, isothiazolyl,

pyrazolyl, triazolyl, pyrrolyl, pyridyl, pyrimidinyl,
pyrazinyl, furyl, thienyl, isoxazolyl, thiazolidinyl,
oxazolidinyl, imidazolidinyl, 6-oxo-4,5-benzo-1,3-oxazin-

15 2-yl, l-oxoisoindolin-2-yl, pyrrolidinyl, 2,5-
dioxopyrrolidinyl, piperidyl, 2,6-dioxopiperidyl, 1-(4-
bromobenzoyl)piperidin-4-yl, morpholinyl, piperazinyl,
2,3-dioxopiperazinyl, homopiperazinyl, tetrahydrofuryl
and tetrahydropyranyl; alkenyl groups such as vinyl,

20 allyl, l-propenyl, isopropenyl, 2-butenyl, 3-butenyl, 1-
pentenyl and 2-pentenyl; alkynyl groups such as ethynyl,
l-propynyl, 2-propynyl, 1l-butynyl, 2-butynyl, 3-butynyl,
2-methyl-3-butynyl, l-pentynyl, 2-pentynyl, 3-pentynyl
and 4-pentynyl; aryl groups such as phenyl and naphthyl;

25 hydroxyl; cycloalkyloxy groups such as cyclopropyloxy,
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and
cycloheptyloxy; aryloxy groups such as phenoxy and
naphthyloxy; groups represented by -0O-Het (wherein Het
represents a heterocycle), such as imidazolyloxy,

30 thiazolyloxy, isothiazolyloxy, pyrazolyloxy,
triazolyloxy, pyrrolyloxy, pyridyloxy, pyrimidinyloxy,
pyrazinyloxy, furyloxy, thienyloxy, isoxazolyloxy,
thiazolidinyloxy, oxazolidinyloxy, imidazolidinyloxy,
pyrrolidinyloxy, piperidyloxy, morpholinyloxy,

35 piperazinyloxy, tetrahydrofuryloxy and
tetrahydropyranyloxy; optionally halogen-substituted

alkylsulfonyloxy groups such as methanesulfonyloxy,



10 oxazolidinylidene) ethoxy)benzofuran-2-yl)-4-hydroxy-2H pyran-2-one;
3, 5-di net hyl - 6- (5-(2-(2, 5-di oxoi m dazolidin-4

yl i dene) et hoxy) benzof ur an- 2- yI ) - 4- hydr oxy-2H pyr an- 2- one; 9 September 2002
3, 5-di met hyl - 4- hydr oxy- 6- ( 5- ( 2- ( 5- oxo- 3- 2 o0 2,415

t hi azol i di nyl i dene) et hoxy) benzof ur an-2-yl)-2H pyr an- 2one,

3, 5-di net hyl -4 (R
di azaper hydr ol nﬁ%&géd&r(%’g %%)’( beﬁzé?%%%% bihglox r%?l% one; 20
3, 5- di net hyl %r{%ll{fzrqree%bw%@hwnleBﬁtw le,f%wla%qoe@m@psnqu:hdene)e

t hoxy) benzof W ansrey ])grf]-]:;h;y p&{ Ha Y T o e 10A1Ee 1fonyl 1
3, 5-di net hyl - r% 5-di 0Xp-2,4-thi 12%? pesulionyloxy; acyloxy

sul f onyl met hﬂ’5 osf‘tﬁlérfa% VPT‘% PRar o%‘&lef? %’9% arPRRHRAY bexy ,
3, 5-di mst hyl -y XS o7 dim(lﬁhﬁyﬁyhx:ag(ﬁmﬂl’dfhyir)ethylacetyloxy,

sul f onyl net hyl nzaf ur d 2.
5 di et byl BB E el it G e SRR &
yl ) sul f onyl netdaphizeheafhman: 2ayd )kl dachaosy - HoyRs ssuch ore; 30

?hl aggwgrxgléwﬁoﬁﬁn§%%§ é%r@ﬁ%ﬁaém% lZ(D#Xf:)yr an- 2one;

3, 5- di met hy| -RhqBz syl @so- zdkphenylacety oxy and

th di nyl 5
! |5a§i?|r1rgt Ihgly ﬁiﬁ%}%ﬂ%&%@{}lmw arlgr?od@é -Aepbed e Hh B - W ek One;

oxazol i di nyl ) (HISHEAR B df%ﬁ%ﬁ"??’%ﬁ )2 AGFAFWELLH pyFHT 29 Sept enber
ZTI)OZ h 39) bZrmrtmf z 3 y8-cH iy ) 1833‘(&@(}2!,&&:113@&(}0; nii sobpezod 4 26 Iy Yearboxy,
yl ) met hoxy) benzof ur 2- I OX H- pyran- 2- Qne;

3, 5- di net hyl -2 Qg}:%‘yt(‘%*y{w caRokY ) Wi rolylearboxy,

thi azoi i di nylgmdﬂ)q@ﬂmmof memqmr)yma@qm 2yoreg inylcarboxy,

gl 2zglper Fl%lr oﬁln%%rnae% ygb%el#%q a%nggzd{}x) J%_cé(azolr}/]zcarboxy,
thiazolidinylcarboxy, oxazolldlnylcarboxy,
imidazolidinylcarboxy, pyrrolidinylcarboxy,
piperidylcarboxy, morpholinylcarboxy, piperazinylcarboxy,
tetrahydrofurylcarboxy and tetrahydropyranylcarboxy;

20 amino; alkylamino groups such as methylamino,
dimethylamino, ethylamino, diethylamino, propylamino,
dipropylamino, isopropylamino, diisopropylamino and
dibutylamino; aralkylamino groups such as benzylamino and
dibenzylamino; heterocycle-substituted amino groups such

¢ 25 as imidazolylamino, N-methyl-N-imidazolylamino,
thiazolylamino, N-methyl-N-thiazolylamino,
isothiazolylamino, pyrazolylamino, triazolylamino, N-
methyl-N-triazolylamino, pyrrolylamino, pyridylamino, N-
methyl-N-pyridylamino, dipyridylamino, pyrimidinylamino,

30 pyrazinylamino, furylamino, thienylamino,
isoxazolylamino, thiazolidinylamino, oxazolidinylamino,
imidazolidinylamino, pyrrolidinylamino, N-methyl-N-
pyrrolidinylamino, piperidylamino, morpholinylamino, N-
methyl-N-morpholinylamino, tetrahydrofurylamino and

35 tetrahydropyranylamino; optionally halogen-substituted
alkylsulfonylamino groups such as methanesulfonylamino,
N-methyl-N-methanesulfonylamino, ethanesulfonylamino, n-



one; 3,5-dinmethyl-6-(S-((3,5-dinmethyl-2,4,6-trioxo-3,5 J.0

di azaper hydr oi nyl ) net hoxy) benzof ur an- 2- yI) 4- hydr oxy- 2H py,

3, S-di net hyl - 4- hydr oxy- 6- (5- (N- met hyl - N phenyl car banmoyl ) 9r§eptem8er2002
benzof uran- 2-yl ) - 2H pyr an- 2- one; - 23 -

6- (5- (N- benzyl - N- et hyl car banoyl ) benzof uran-2-yl) 1S

3, 5-di met hyl - 4- hydr oxy- 2H pyr an- 2- ane;

3, 5- di net hyl - BrRpanregpléopglarimet Ry Ngylrfuldsqr@amm%ulfonylamno

benzof uran-2- XE 1361 P¥h T aguRRe: s such as phenylsulfonyl _
o eyl A AT s g 2 renylaalfamlanino,
o

benzof ur an- 2- VPF ZN—HyPQﬁniléﬁéf°Q §m5n&vn@rﬁﬂrCﬁlﬁﬁﬁﬂﬁﬁﬂﬂiﬁﬂiﬁﬁﬂﬁk%ﬁyI N
g p%f :jdyl mﬁt lhyN)—mégh?&m}ihbbeﬂaoﬁgpdhhﬂlgalyéh)esam‘f@)ﬁlydﬁmla.r@}e,acylamlno
| y [0 [ OX net am no
ot hoxy) tensof SFAHPS SEFR> AnrPERT3 eSS 52 RYTARIRY, AR Any -
3, 5-di net hyl - Aehyﬁﬂamynﬁv(Erpgapﬁyhydaomy Butyrylamino,
phenaxypr opyl nz | e;
5. di et hyl - i‘ﬁbg%g&pgﬁ)ﬁ}ﬁg 85‘.@%&3 =X l%ﬁ‘u%&@’ia%ﬁ% and -
an1nopropoxy)béﬁ@@tbvéﬁceiyﬂ?mZHopyﬂéﬁlzaéﬁ@ﬂYQ@mlno groups such as

3, 5-di met hy3. bénQM?iQ%Xh@ (R-héthydLaxy¥e3RBYIRkAKLNARKOPOXY) benzof ur an- 2-yl
) - 2H pyr an- 2- one
3, S-di il hyl - BaRhERBAGaEPPBYLaME oy aF B4y 3FREREDN}PRANRoPTOUPS such

propyl ) benzof ygap hgnyhhcggzmﬁmiﬁog f0flethyl-N-phenylacetylamino, 2-

S honoxy iy ooyl BRERSI B R PR LB RG, A Egs¥y§§}4¢:§§wéﬁm2name 3

S-di net hyl - 4- Byghexylbeetylanind aAnd( naphytydayeZylaminbeptather g2o0ps- 40
phenethylaninQ%BE@X%&QSHZQEQEaQ'%EXLﬁ'ggbggégﬂigaOB$;—CO—Het (wherein

15 Het represents a heterocycle), such as
imidazolylcarbonylamino, N-methyl-N-
imidazolylcarbonylamino, thiazolylcarbonylamino, N-
methyl-N-thiazolylcarbonylamino, pyridylcarbonylamino, N-
methyl-N-pyridylcarbonylamino, pyrimidinylcarbonylamino,

20 N-methyl-N-pyrimidinylcarbonylamino,
pyrazinylcarbonylamino, N-methyl-N-
pyrazinylcarbonylamino, furylcarbonylamino,
thienylcarbonylamino, N-methyl-N-thienylcarbonylamino, N-
methyl-N-oxazolylcarbonylamino, N-methyl-N-

25 tetrazolylcarbonylamino, thiazolidinylcarbonylamino,
oxazolidinylcarbonylamino, imidazolidinylcarbonylamino,
pyrrolidinylcarbonylamino and piperidylcarbonylamino;
alkoxycarbonylamino groups such as methoxycarbonylamino,
ethoxycarbonylamino, n-propoxycarbonylamino,

30 isopropoxycarbonylamino, t-butoxycarbonylamino and N-
methyl-N-(t-butoxycarbonyl)amino; aryloxycarbonylamino
groups such as phenoxycarbonylamino and
naphthyloxycarbonylamino; aralkyloxycarbonylaminoc groups
such as benzyloxycarbonylamino,

35 phenethyloxycarbonylamino, phenylpropoxycarbonylamino,
benzhydryloxycarbonylamino and
naphthylmethoxycarbonylamino; formyl; carboxyl;



3, 5-di net hyl - 4- hydr oxy- 6- (5- (2- (2- hydr oxy-3

phenoxypr opyl am no) et hyl ) benzof uran- 2-yl ) - 2H pyr an- 2- one;

3, 5-di met hyl - 6- (5- (3, 5- di oxopyr azol i di n-4-yl nethyl) 5 9 September 2002
benzof uran- 2-yl) - 4- hydr oxy- 2H pyr an- 2- en@g -

3, 5-di net hyl - 6- (5- (3, 5-di oxooxazol i di n-4-yl net hyl )

benzof ur an- 2d¥I) 4- hydr oxy- 2H pyran- 2-one; 3,5-di neth I-4 hydr oxy- 6- (5- (2
oxoi m dazol i *%ﬁ?@??"%%niﬁﬁ?ﬁ%nﬁ%?@l35ZWE?EQ%KF?I PRY110

3, 5-di et hyl @tt(&xjé’aﬂ:cﬁh;@l(ppm-ppfmwéMMIbeﬂi@iﬁmp@x?cé{ﬂ%oﬂyhygﬁ@xy 2H
pyr an- 2- one; - di met

yd
(|n1dazolyhnﬁ ?%%ﬁ%#%ﬁ%% 72 fé%¥é®ﬁ%ﬁP¥ﬂcﬁﬁ9ua% such as
6- (5- (N benzml‘mmqtqdrwéﬂml M@aﬁdﬁn@wyd@)@mﬁmm
2-yl)-3 59" di ;
5 5 Ui et nyl T g el PEOPE SR ee bensyloxyearbonyl,
yl ) benzof ur arpfzersﬁﬂ)hﬂ W%ﬁl@}ohe phenylpropoxycarbonyl,
3, 5-di et hyl -y 5&{5%£S%ﬂ&q|éhﬂ5ﬂﬂﬂﬁﬁﬁ¥fﬁéﬁh54bcarbonyl acyl

o a2 L B2 O i ey EyL and dsobutyzyL,
1)-3,5- dLnFtdwhlc:thf Vg Zdh iy I’sa.:]’ch? a]sn&)enzoyld ade naphthylcarbonyl;
, thyl -4 I 0X S- thy ri

nor‘rg?hyl) 7 rza%ﬁ t(%_'_r% O%&%%e(p é’r? Het represents a
, 5- d|nethyl-nbﬁgﬂbayq&é}(Esqdhrﬁﬂfmﬂ1d$4d%xmuanhd@yl
arbannyl)beqag %Hﬁ
, 5-di met hyl é%?ikf%%?ﬂ (4- ( -pyrlg iglcarbonyl
i per azi nyl camr@ﬂn }H@azrd:qnyalw 2tJ§/J|e)zozllaplpsprretmrwlona)yrrolylcarbonyl
;5 di met hyl - vy Qe ;i(‘b}éﬁd%ﬁﬂﬁgf@éﬁHQn " pyra21nylcarbonyl,

pera2|nylcarbonyl)benzofuran- -yl) pyr an-
: hBt hy| -SRI FaERReY 5% %th@r{y},pwqqﬂgzplylcarbonyl

thiazolidinylcarbonyl, oxazolidinylcarbonyl,

b
6
y
3
a
3
Cc
3
p
3
p
3

imidazolidinylcarbonyl, pyrrolidinylcarbonyl,
piperidylcarbonyl, morpholinylcarbonyl,
piperazinylcarbonyl and 1,3,4-trihydroisoquinon-2-

20 ylcarbonyl; carbamoyl groups such as carbamoyl,
methylcarbamoyl, dimethylcarbamoyl, ethylcarbamoyl,
diethylcarbamoyl, propylcarbamoyl, dipropylcarbamoyl,
cyclopropylcarbamoyl, cyclopentylcarbamoyl,
cyclohexylcarbamoyl, phenylcarbamoyl, 4-bromo-2-

25 cyanophenylcarbamoyl, N-methyl-N-phenylcarbamoyl,
benzylcarbamoyl, N-benzyl-N-methylcarbamoyl, N-methyl-N-
phenethylcarbamoyl, dibenzylcarbamoyl,
imidazolylcarbamoyl, N-imidazolyl-N-methylcarbamoyl, N-
benzimidazolyl-N-methylcarbamoyl, thiazolylcarbamoyl, N-

30 methyl-N-thiazolylcarbamoyl, benzothiazolylcarbamoyl, N-
benzothiazolyl-N-methylcarbamoyl, isothiazolylcarbamoyl,
oxazolylcarbamoyl, N-methyl-N-oxazolylcarbamoyl,
benzoxazolylcarbamoyl, N-benzoxazolyl-N-methylcarbamoyl,
pyrazolylcarbamoyl, triazolylcarbémoyl,

35 pyrrolylcarbamoyl, pyridylcarbamoyl, N-methyl-N-
pyridylcarbamoyl, N-methyl-N-(pyridylmethyl)carbamoyl,
pyrimidinylcarbamoyl, pyrazinylcarbamoyl, furylcarbamoyl,



car banoyl ) benzof ur an- 2-yl ) - 2H pyr an- 2- one;
3, 5-di net hyl - 4- hydr oxy-6-(5-(N-{2
pyri mi di nyl ) car banoyl ) benzof ur an- 2-yl ) - 2H pyr an- 2- one; 35 9 September 2002
3, 5-di net hyl - 4- hydr oxy-6- (5-((2 - 25 -
pyri dyl nmet hyl ) car banoyl ) benzof ur an- 2-yl ) - 2H pyr an- 2- one;
3, 5-di net hyl - 4- hydr oxy-6-(5 9 Septenber 2002 - 41
(triazol yl car bameply)lbenpafoydn- i spxpzpliydyagpamoyis;
3, 5-di net hyl - QhﬁézeiuéleQé%Bﬁkh%&ud'B&b&%@&é& nY1¥4rbamoyl,
yl)-4-hydroxy-2Hp {r an- 2-one;
. 5-di net hyl - emesla(zg 69anILEFHENCYilny PYB&RAddnyd carbamoyl,
yl)-4- hydropip%H1ﬂyﬂ@arBam69i tetrahydrofurylcarbamoyl and
5-di net hyl - Q g di oxo zin )benzofur
1)-4 ydrogﬁ fﬁ.ngSRyﬁaBQ& amo groups represented by
(5-(2-(4- chhecghenzoy a(wneyeimyd ) bepredenan-2n alicyclic
3, 5-di net Xy 2 e,
(5-(3- (acetg gm%ﬁ%g?gbox ) bgﬁéggtﬁ%g%gz yﬂi&lg,lg bond and n
di met hyl - 4- hydepxgseritpyPani2- eme?)3, Sudhmeshy B~ S-kjidroxy- 68 5- (3- (2
pyr azi nyl car b‘EH%EgH‘lQB?LHS;?EB%X);?%@EH'@W an32sylhogb-pyan 2-one; 15
3, 5-di et hyl roxy-
pyri dyl&r bon?l"éﬁpﬂaé?bf%ﬂ)éﬁ?)‘ﬁéﬁﬁ‘éhwani 2. 9+ylionoppidazediein-4-

3, 5-di net hyl - gihﬁgﬁQXMeﬁhQQ . (35L8x0-3- tthXO 2,4-
| soxazol yl car \09)pYoROx K benoturag- 2yl ioH, o o

diazaperhydroinylidene)methyl and (3,5-dimethyl-2,4,6-

2-
3
2-
3
2-y
6-
yl)-
6-

trioxo-3,5-diazaperhydroinylidene)methyl; groups

15 represented by A=CH(CH,),0- (wherein A represents an
alicyclic heterocycle, "=" represents a double bond and m
represents 1, 2, or 3), such as 2-(3,5-dioxo-2,4-
thiazolidinylidene)ethoxy, 2-(3,5-dioxo-2,4-
oxazolidinylidene)ethoxy, 2-(2,5-dioxoimidazolidin-4-

20 ylidene)ethoxy, 2-(5-oxo-3-thioxo-2,4-
thiazolidinylidene)ethoxy, 2-(2,4,6-trioxo-3,5~-
diazaperhydroinylidene)ethoxy and 2-(3,5-dimethyl-2,4,6-
trioxo-3,5-diazaperhydroinylidene)ethoxy; and groups
represented by A-SO,-(CH,),~ (wherein A represents an

25 alicyclic heterocycle and m represents 1, 2, or 3), such
as (3,5-dioxo-2,4-thiazolidinyl)sulfonylmethyl, (3,5-
dioxo-2,4-oxazolidinyl)sulfonylmethyl, (2,5-
dioxoimidazolidin-4-yl)sulfonylmethyl, and (5-oxo-3-
thioxo-2,4-thiazolidinyl)sulfonylmethyl.

30 As preferred groups for R there may be
specifically mentioned, for example, hydrogen, nitro,
cyano, bromine, imidazolyl, thiazolyl, pyridyl,
pyrimidinyl, furyl, thienyl, morpholinyl, piperazinyl,
hydroxyl, pyrrolidinyloxy, piperidyloxy,

35 methanesulfonyloxy, trifluoromethanesulfonyloxy,
phenylsulfonyloxy, acetyloxy, benzoyloxy,
imidazolylcarboxy, thiazolylcarboxy, pyridylcarboxy,



20 pyran-2-one; 3, 5-dinethyl-4-hydroxy-6-(5-(3

(nor phol i nyl car bonyl am no) pr opoxy) benzof uran- 2-yl ) - 2Hpyr an- e;

3, 5- di net hyl - 4- hydr oxy- 6- (5- (3 25 %eptember2002
(et hanesul f onyl ami no) pr opoxy) benzof ur an-26yt) - 2H pyran 2-one;

3, 5-di net hyl - 6- (5- ( 3- (di et hyl am nosul f onyl am no)

grgpgrﬁéfﬁngfuran §9§Déf%§'(%5§é yzﬁé% | %ééég;y, dimethylamino,

(i soxazol yl suleftdyyyllaavineg) priepdweramogf uriderZzpll gmidtd pyimaird@ineamino,

6|§53(g'g?ﬁ;{L%ﬁ%%Eh§g$%§§¥%FLéngéﬁhgﬁﬂiﬁgfjﬁy}fﬁidinylamino, N-methyl-

di met hyl - A-medhexe selERnyNaeoeyr ipheinydrshdfidn)y 13&ino, N-methyl-N-

y

3, 5-

pi peri dig-3-y f 2 p _ _

o e dlne?hyl iﬁﬁﬁggb dﬂﬁﬁ& Tﬂ%%?%n Xf%ﬂgﬁvﬂ§5hlno, methyl-N

pi peridin-3 %ﬁYB@W%@PUr§nm@t§I H&ﬁyk 1Amgae . N-gnegdptletbrer 2002 -
4

|
2 phen lacetylamlno, —meth 1- N—1mldazolylcarbonylamlno N-

8, 5-di met hyl - i h y oxazol Lcarhonyl Y piper i din-3- yl met hoxy) b
enzof uran-2 yff t% § &ﬁ %28&31 2rB259 Ami n2a" R nyt% 1=

3, 5- dlgethyl ¢hh¢dydxfrbanﬂa@Nn©noNphekhmw4umdﬁ?nﬂlyB&arbonylamino,

i peri e - I

p p i hyI @”ﬁggﬂgﬁ B @%§E%ﬁ§2¥§§ﬁgéﬁﬁpgﬁéﬁ%%¢eFfﬁ%thi ylnethoxy)benzofur
an 2 yI) 2H ppyandzlgngboayaamnngnhykmetbslem—pwrazlnylcarbonylamlno,
ran 2 one: 3 R h D o ey & Y2 P
pi peri di n- 3- ybﬂﬁpﬁaﬁﬁféeﬁzéﬁamaﬁoz QPTeég¥59?§ﬁ§QQdﬁe and 15

3, 5-di met hyl - éyhldh@&yiéaﬁﬁaﬁwyﬁ5l@@éﬂ?@bﬁkbﬁh&?ﬂy|Npm@Qh&dL®=3-y|”EthOXY)b
enzofurﬁg 2y|)pheny gamoyl N-benzyl-N-methylcarbamoyl,
imidazolylcarbamoyl, benzimidazolylcarbamoyl,
thiazolylcarbamoyl, N-methyl-N-thiazolylcarbamoyl,
benzothiazolylcarbamoyl, isothiazolylcarbamoyl,
pyrazolylcarbamoyl, triazolylcarbamoyl,

20 pyrrolylcarbamoyl, pyridylcarbamoyl, N-methyl-N-
pyridylcarbamoyl, pyrimidinylcarbamoyl,
pyrazinylcarbamoyl, isoxazolylcarbamoyl,
piperidylcarbamoyl, 1,3,4-trihydroisoquinolin-2-
ylcarbonyl, formyl, carboxyl, methoxycarbonyl,

25 ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, t-
butoxycarbonyl, acetyl, benzoyl, (3,5-dioxo-2,4-
thiazolidinylidene)methyl, (3,5-dioxo-2,4-
oxazolidinylidene)methyl, (2,5-dioxoimidazolidin-4-
ylidene)methyl, (5-oxo-3-thioxo-2,4-

30 thiazolidinylidene)methyl, 2-(3,5-dioxo-2,4-
thiazolidinylidene)ethoxy, 2-(3,5-dioxo-2,4-
oxazolidinylidene)ethoxy, 2-(2,5-dioxoimidazolidin-4-
ylidene)ethoxy, 2-(5-oxo-3-thioxo-2,4-
thiazolidinylidene)ethoxy, (3,5-dioxo-2,4-

35 thiazolidinyl)sulfonylmethyl, (3,5-dioxo-2,4-
oxazolidinyl)sulfonylmethyl, (2,5-dioxoimidazolidin-4-

yvl)sulfonylmethyl and (5-oxo-3-thioxo-2,4-



As preferred specific conpounds represented by structural fornula (1) above
there may be nentioned, for 20 exanple, the foll ow ng: Sepfember 2002
4-acety|oxy-6-(benzofuran-2-y|)-3,5-dimathyI-Zprran-Z-ong;epem er

6- (benzof uran-2-yl) -3, 5-di net hyl - 4- hydroxyr 2H pyran2-one; 25

6- (benzof uran- 2-yl)-4-benzoyl oxy- 3, 5-di et hyl - 2Hpyr an- 2- one;

6- (benzof uran- 2-yl) -3, 5-di net hyl - 4net hanesul f onyl oxy- 2H pyr an- 2- one;

6- (benzof ur antRigi Pl Bd Hnyll hew hijdbrdin@tBPL pyri dyl car boxy) - 2H pyr an- 2- one;

P hydr oxy” 2rpyr ark- b Bae QY ERELT PLEFOLE L QABREHEE RY JREReO Ry YD)
t hi azol i di nyl herespgt i bepablyrnentigned4- hgdrexsmphe pyhyd2ogae; nitro,
ozl refelb B GRIR LY PR, 5 SPLETES Sb - 42
2H pyr aR- 2- onet i Bluoremetrynesu Bi9x 6. (Foemy howibenyseryan- 2-yl ) 5

2H pyr an- 2- ongee ¥y B6RY Y | @xile Bnpt &th 1 NYdiBed Hylamino, N-methyl-N-

(trifluoromethanesul f opyl oxy} benzof uran-2-yl)-2H an- 2one; " |

- hoet vl oxy- TEOTHRTHATOR FTL00 | TGP P P Sl FonyLamino, -

2-yl') - 2H pyr ameZhphey - 3c &t yil aret iy -M-rhyich pkyN-6: £ Sourey hpkyhena pf mran- 2-yl )

B o s LR LA ML W S (NP LN TR

hydr oxyet hy | el xiyh iony byartpozy bareino, N-methyl-N-

6- (benzof ur ans£s ¥4y fed A4 LAt PR MOy N N-thiazolylcarbonylamino,
N-methyl-N-pyridylcarbonylamino, thiazolylcarbamoyl,
benzothiazolylcarbamoyl, benzimidazolylcarbamoyl, N-
methyl-N-phenylcarbamoyl, 1,3,4-trihydroisoquinolin-2-

15 ylcarbonyl, methoxycarbonyl, isopropoxycarbonyl, and
(3,5-dioxo-2,4-thiazolidinylidene)methyl.

When R® is R*, there may be mentioned as specific
examples of substituents on the alkoxy groups of 1 to 4
carbons for R‘*, for example, halogen atoms such as

20 fluorine, chlorine, bromine and iodine; cycloalkyl groups
of 3 to 7 carbons such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl; aryl groups of 6
to 10 carbons such as phenyl, aminophenyl and naphthyl;
heterocycles such as imidazolyl, N-tosylimidazolyl,

25 thiazolyl, 2-(morpholinesulfonyl)thiazolyl, isothiazolyl,
pyrazolyl, triazolyl, tetrazolyl, pyrrolyl, pyridyl, 2-
methoxypyridyl, 5-hydroxypyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, furyl, thienyl, 2-
(morpholinesulfonyl)thienyl, oxazolyl, 2-phenyloxazolyl,

30 isoxazolyl, thiazolidinyl, oxazolidinyl, imidazolidinyl,
pyrrolidinyl, piperidyl, morpholinyl, piperazinyl,
tetrahydrofuryl, tetrahydropyranyl and dioxolanyl; -OH;
alkoxy groups of 1 to 4 carbons such as methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,

35 t-butoxy, n-pentyloxy, isopentyloxy, 3-pentyloxy, 2,2-
dimethylpropoxy, n-hexyloxy, 4-methylpentyloxy and 2-
ethylbutoxy; aryloxy groups of 6 to 10 carbons such as



5-di net hyl - 2H pyr an- 2- one;

3,
di met hyl -4-(4 20 nethoxybenzoylox r one;
di met hyl - 4- (2 phenyl acet yl oxy) - ZFF E%ﬁgé 83

| oxy) -
benzof uran- 2-yl }-3, 5-
)-3,5-
)-5-e
)-4-h

met hyl am no) acety
I

benzof ur an- 2-yl

I

benzof uran-2-y t hyl - 4- hydr oxy- 3- 128 hyl - 2H pyr an- 2- one;

benzof ur an- 2-yl ydroxy 5-isopropyl - 3- net hyl 2H pyran- 2- one

benzof uran-2-yl)-5-benzyl - Ydrox y- 3- et hyl - 2H pyr an- 2- one;
benzof ur anPBe§PFy 32md dl?%lﬁhw axyso*B%M/W%Xy gmeespyﬁaﬁezeaﬁed by

(
(
(
E
(
acet yl oxy- 3ﬁ6LEbEW¥wb@r£&ﬁ5H@ttf@§f@§@ﬁﬂéaﬂ Qeﬁéio@#b@&ﬁ@nsacﬁngs
(benzof ur an- 2- %% di et hyl -4 %iﬁ ghenox% cetylox ran 2 one; 35
oG et hyl BRI SRE R b btk oR: are SRy SEONh afE o ong: 5
g di net hyl - 6axberfdli swetlnydant ooppeoxyf vacee Pl yky ; dpropiddyloxy,
I oxy- 2H—py 0 )

(5-(d| enzy @€¥%%%%§%20%%$§% gpi{?gg %n%l%% %?F@%lﬁ§%F%§?¥§Fprran-2-one;
5- di net hyl -a@xnWeRroxgx6-5eyps nef hy| to- 1 Rt haepghe asBonya s arenedpeoxyf ur an-
yl)-2H pyrap;@-R8¥hthylcarboxy; phenylacetyloxy; groups represented

by -0-CO-Het (wherein Het represents a heterocycle), such

y

6-
6-
6-
6-
6-
6-
4-
6-
3
3
h
6
3
2

as imidazolylcarboxy, thiazolylcarboxy,

10 isothiazolylcarboxy, pyrazolylcarboxy, triazolylcarboxy,
pyrrolylcarboxy, pyridylcarboxy, pyrimidinylcarboxy,
pyrazinylcarboxy, furylcarboxy, thienylcarboxy,
isoxazolylcarboxy, thiazolidinylcarboxy,
oxazolidinylcarboxy, imidazolidinylcarboxy,

15 pyrrolidinylcarboxy, piperidylcarboxy,
morpholinylcarboxy, piperazinylcarboxy,
tetrahydrofurylcarboxy and tetrahydropyranylcarboxy;
amino; monosubstituted or disubstituted amino groups such
as methylamino, dimethylamino, ethylamino, diethylamino,

20 propylamino, dipropylamino, isopropylamino,
diisopropylamino, dibutylamino, benzylamino,
dibenzylamino, 2-hydroxy-2-phenethylamino, 2-hydroxy-3-
phenoxypropylamino, imidazolylamino, thiazolylamino,
isothiazolylamino, pyrazolylamino, triazolylamino,

25 pyrrolylamino, pyridylamino, dipyridylamino,
pyrimidinylamino, pyrazinylamino, furylamino,
thienylamino, isoxazolylamino, thiazolidinylamino,
oxazolidinylamino, imidazolidinylamino,
pyrrolidinylamino, piperidylamino, tetrahydrofurylamino

30 and tetrahydropyranylamino; optionally halogen-
substituted alkylsulfonylamino groups of 1 to 4 carbons
such as methanesulfonylamino, ethanesulfonylamino, n-
propanesulfonylamino and trifluoromethanesulfonylamino;
phenylsulfonylamino; acylamino groups of 1 to 5 carbons

35 such as dimethylaminosulfonylamino,
methylaminosulfonylamino, formylamino, acetylamino,

propionylamino, butyrylamino, isobutyrylamino and



3, 5-di net hyl - 4- hydr oxy- 6- (5- (N- met hyl - N- (3pyri dyl car bonyl ) am no) benzof ur an-
2-yl)-2H pyran-2-one; 3, 5-di nethyl -4-hydroxy-6-(5-(N-isob ryl -

net hyl am no) benzof ur an- 2-yl ) - 2H pyr an- 2- one; 10 thgealtemhler 2002

, 5-di net hyl - 4- hydr oxy-6- (5- (N-net hyl -N. 29 -

phenyl acetyl ) am no) benzof ur an- 2-yl ) - 2H pyr an- 2- one;

(5-{N-benzoyl - N- net hyl am no) benzof uran-2-yl)-3,5

i met hyl - 4- hytrémgtRyl pgenrlampne; arylcarbonylamlno groups of 7 to 11
6-(5- (N-t- bUt85¥S@ﬁgogﬂéhREEEEQMEBQRQHXHSnéHBUBQBh%h}§carbonylamlno

yl)-3, 5- dlnethg dr oxy- 2H pyr an- 2- one;

6- (5- (benzothP QBY%F%%thﬁB?P?beﬁf@PEFaﬁeEr9ﬁ?n389 by -NH-CO-Het

di met hyl - 4- hY@%ﬁéYe2h+@Mﬁaﬁeﬁréﬁénts a heterocycle), such as

6- ( 5- (ben2|n1da2§I¥I£§ banD genzofurgg XH§

ot B 2y de ot IoaaRtnt baR T Rep BR1E2¢1}12aRbony 1amino,

3, 5-di et hyl - ﬂshxdzokylﬁafﬁeﬁyﬁaaﬁhyb-byrldylcarbonylamlno,
pheny! car harroyl ) bergplys a0z 2aXi ) sfE BY 8):25 M5 carbony Lamino,
nethylan1no)bénzblgaahOnyﬁmiBOB thaennycanbapdi arynoH pyr an- 2- one; 25

3, 5-di net hyl - PYQIPJYn léérﬁénélémlno plperld lcarbonylamlno and
trlhydr0|squ|no i n-2-yl car bonyl ) benzoft ur an- 2- % yT an- 2- one;

3, 5- di At hy| -BOFRe big¥ C%Bb%%YbﬁB%Fﬁylﬁéh?ﬁfﬁﬁ 02y9¢m199+9y@aaszoéna 30

6- (benzof urangg- yléaﬁbénglQ@éﬁyés4mé§ﬂak9@arﬁeu&pgmlab+pyran 2- one;
4-(2- an1noacet%%oxy -6- (benzofuran-2-y %- |neth%%h9Fprran 2- one;

6- ( 5- benzyl ox§ ﬂ&b@ﬁ%%ﬂnzl§m}nal(9 pfo %XBG?6§9E&} Pani no)
acet yl oxy) - 3, bsdpr®pdityyc2rbPyy BimZnONHd t-butoxycarbonylamino;

4-(2-am noacefyl oxy).- 6 (5 benzyl oxybepzof ur ans 2400 21 omycarbonyl

15 groups of 2 to 5 carbons such as methoxycarbonyl,

3
(
6-
d

ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl and
t-butoxycarbonyl; phenoxycarbonyl; benzyloxycarbonyil;
acyl groups of 2 to 5 carbons such as acetyl, propionyl,
butyryl and isobutyryl; groups represented by -CO-Het
20 (wherein Het represents a heterocycle) such as
imidazolylcarbonyl, thiazolylcarbonyl,
isothiazolylcarbonyl, pyrazolylcarbonyl,
triazolylcarbonyl, pyrrolylcarbonyl, pyridylcarbonyl,
pyrimidinylcarbonyl, pyrazinylcarbonyl, furylcarbonyl,
25 thienylcarbonyl, isoxazolylcarbonyl,
thiazolidinylcarbonyl, oxazolidinylcarbonyl,
imidazolidinylcarbonyl, pyrrolidinylcarbonyl,
piperidylcarbonyl, morpholinylcarbonyl and
piperazinylcarbonyl; groups represented by -CO-0O-Het
30 (wherein Het represents a heterocycle), such as
pyridyloxycarbonyl and piperidyloxycarbonyl; and
carbamoyl groups such as carbamoyl, methylcarbamoyl,
dimethylcarbamoyl, ethylcarbamoyl, diethylcarbamoyl,
propylcarbamoyl, dipropylcarbamoyl, benzylcarbamoyl,
35 dibenzylcarbamoyl, imidazolylcarbamoyl,
thiazolylcarbamoyl, isothiazolylcarbamoyl,

pyrazolylcarbamoyl, triazolylcarbamoyl,



9 Septenber 2002 - 45 3, 5-dinet hyl - 2H pyran- 2- one;

4- (4- (acetyl am no) benzoyl oxy)-6-(5

benzyl oxybenzof uran- 2-yl) - 3, 5-di net hyl - 2H pyr an- 2- one;
6- (5- benzyl oxybenzofuran-2-yl)-3,5-dinet3d 4 5

ni coti noyl oxy- 2H- pyr an- 2- one; 6-(5-benzyl oxybenzofuran-2-yl)-3,5-dinmethyl-4
I soni cot i noyl oxy-2H pyr an- 2- one; )

6- ( 5- benzyl ox§BERY &Y LF ARPIMQY Y « SPEFHYY 122 RH@PB%Y < 3 net hyl - 2H pyr an- 2- one;
10 5-ethyl - 4- pydinxyidy heahpamby [ p- pPrpyingytaebdney), furylcarbamoyl,

benzof ur an- 2- -2 ran- 2-one;
o oot vl oy atBlafiOHEBRaGy B corazolyLearbamoyd
benzof ur an- 2- yhja2él pginyl@avbanoB] 5- ok aed hif i dy hgarbame$i(5- (5 15

t hi azol y nmeth = 2= = [ Aan=2s ;
i acet ylony- 61T 5 s taT AT s b alop Iy AL B gy fearbanoy
benzof ur an- 2- pipeBidy HeaEPanPY PH- byt @b pdepurylcarbamoyl and
3, 5-di net hyl - 4o hygk px¥opy L 8n{ 2ol foamsy! - 5
t hi azol yl ) et hoxy) benzof ur an-2-yl ) - 2H-"pyr an-2- one; 20
4- acet yl oxy- 3, 5- di et RyFLer¥8d (2L euRFet | R5 there may be
ghi\gagpl yl %}elt hﬁgﬁ%&ﬁﬁi@@ﬁ[wa{ﬂeﬂzyéﬂeﬁ]ﬁﬂyf adxZmPe, saturated or
, 5-di met hyl - 4- roxy-6-(5-(4-net -5
Ch azoly) met HORSYbRRSLT O ARESTY [T Hps ugh g fethoxy, 2-propynyloxy,
3, 5- di et hyl - 2-bydymxyeby ( 53 {Retemy bdxy i neshefemyldxy and 2,2-
dimethylpropoxy; halogen-substituted alkoxy groups such

9 September 2002 -

as 2-bromoethoxy and 2-chloroethoxy; cycloalkyl-alkoxy
groups such as cyclopentylmethoxy and cyclohexylmethoxy;

15 aryl-alkoxy groups such as benzyloxy, aminobenzyloxy,
chlorobenzyloxy, fluorobenzyloxy, bromobenzyloxy,
nitrobenzyloxy, (trifluoromethyl)benzyloxy,
dichlorobenzyloxy, dimethylbenzyloxy, methoxybenzyloxy,
sulfamoylbenzyloxy, (methylenedioxy)benzyloxy,

20 carboxybenzyloxy, (methoxycarbonyl)benzyloxy, n-
butoxybenzyloxy, 3-phenylpropoxy,
di{methoxyphenyl)methoxy, 2,2-diphenylethoxy, l-methyl-1-
phenylethoxy and naphthylmethoxy; heterocycle-substituted
alkoxy groups such as thienylmethoxy, 2-

25 (morpholinesulfonyl)thienylmethoxy, pyridylmethoxy, (5-
hydroxypyridyl)methoxy, (2-methoxypyridyl)methoxy, 2-
(pyridyl)ethoxy, pyrazinylmethoxy, pyrimidinylmethoxy, N-
tosylimidazolylmethoxy, oxazolylmethoxy, 2-
phenyloxazolylmethoxy, thiazolylmethoxy, 2-

30 {(morpholinesulfonyl)thiazolylmethoxy, (3,5-dioxo-2,4-
thiazolidinyl)methoxy, N-methylpiperidylmethoxy, N-t-
butoxycarbonylpiperidylmethoxy, N-acetylpiperidylmethoxy,
N-methanesulfonylpiperidylmethoxy, (4-oxachroman-2-
yl)methoxy, (3,3-dimethyl-2,4-dioxolanyl)methoxy, (1-

35 methyl-3-oxetanyl)methoxy and 2-(morpholin-4-yl)ethoxy;
alkoxy-alkoxy groups such as methoxymethyl and 2-

ethoxyethoxy; benzyloxy-alkoxy groups such as 2-



25 5-thi azol yl met hoxy) benzof ur an- 2-yl ) - 2H pyr an- 2- one;
4- acetyl oxy-3, 5-di net hyl - 6-(5-(4-nmethyl -1-tosyl -5

i m dazol yl met hoxy) benzof ur an- 2-yl ) - 2H pyr an- 2- one; 9 September 2002
6- (benzof uran-2-yl) -3, 5-di met hyl - 4- (3 phenyl propi onyl oxy) - 2H pyr an- 2- one;
30 6-(benzofuran-2-yl)-3,5-di nethyl -4-(2-furoyl oxy)-2H pyran- 2-one;

6- (benzof uran- 2-yl) -3, 5-di net hyl - 4- ni coti noyl oxy-2H pyr an- 2- one;

6- (benzof ur an{Bepkyi18xp)dihekhyl adyl2xgeelkbay goodp35such as 2-

hol i n- 4-yL) - 4- y .an- -
4 achtyl oxy. 6.¥%é?ﬁ¥3%%22%‘%%?2@%.ﬁg?g?“%?@r%.lﬁéﬁﬁyPrSﬁPSyFé%ﬁPz?sne; - 46
9 Septenber 2b02(4ippehybeniaametyl)BeghekspenltPrEchybosyRpoiory- 3

met hyl - 2H- pyr 8drdsPNEroups such as 4-(t-butoxycarbonylamino)butoxy; .
6-(benzofuran-2-ylf- -(1-carbobeanIoxy-2p¥rrol|don-§-ylcarboxy)-§,5-d|neth
yl - 2H pyr an- 22BRealkosyeaEROBY hrahkoxy| 9reUBS 4P HERNYE- 4- (2- pyrr ol i don-5

yl car boxy) - 2He PN RYic 2r B8Ry 1 Re L heR7 O DX gRehykycdrbdn{l jethoxy and 5-

but oxycar bonyl anm no acetg ogy%%S 5:-di et hyl - 2H pyr an- 2one; 15
6-(benzofuran(?€b?§ q2¥20nY 4 RePF¥X§BEnzoyl oxy) - 3, 5

di met hyl - 2H pyr an- s opert 6e\i benzof prafiePrgt) gBobpdi fier hpt> £4heFe may

dinEthylaninoggn§8¥é9§¥géff§p%éﬁgigﬁgg?;for example, methoxy, 2-

10 propynyloxy, benzyloxy, aminobenzyloxy, chlorobenzyloxy,
fluorobenzyloxy, (trifluoromethyl)benzyloxy,
dichlorobenzyloxy, dimethylbenzyloxy, methoxybenzyloxy,
sulfamoylbenzyloxy, (methylenedioxy)benzyloxy,
carboxybenzyloxy, (methoxycarbonyl)benzyloxy, n-

15 butoxybenzyloxy, thienylmethoxy, 2-
(morpholinesulfonyl)thienylmethoxy, pyridylmethoxy, (2-
methoxypyridyl)methoxy, (5-hydroxypyridyl)methoxy, 2-
(pyridyl)ethoxy, pyrazinylmethoxy, pyrimidinylmethoxy, N-
tosylimidazolylmethoxy, oxazolylmethoxy, 2-

20 phenyloxazolylmethoxy, thiazolylmethoxy, 2-
(morpholinesulfonyl)thiazolylmethoxy, (3,5-dioxo-2,4-
thiazolidinyl)methoxy, N-methylpiperidylmethoxy and
methoxymethyl.

when R' is R*®, there may be mentioned as specific

25 examples of substituents on the alkoxy groups of 1 to 4
carbons for R‘, for example, halogen atoms such as
fluorine, chlorine, bromine, iodine; cycloalkyl groups of
3 to 7 carbons such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl; aryl groups of 6

30 to 10 carbons such as phenyl and naphthyl; heterocycles
such as imidazolyl, thiazolyl, isothiazolyl, pyrazolyl,
triazolyl, tetrazolyl, pyrrolyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, triazinyl, furyl, thienyl,
oxazolyl, isoxazolyl, thiazolidinyl, oxazolidinyl, 3,5-

35 dioxooxazolidinyl, imidazolidinyl, 2-oxoimidazolidinyl,
pyrrolidinyl, piperidyl, morpholinyl, pyrazolidinyl, 3,5-

dioxopyrazolidinyl, piperazinyl, 2,5-dioxopiperazinyl,



4- (4- (acetyl am no) benzoyl oxy) - 6- (benzof uran-2-yl) 15

3, 5-di net hyl - 2H pyr an- 2- one;

3, 5-di nmet hyl - 6-{5- (2-fl uorobenzyl oxy) benzof uran- 2 9 September 2002
yl ) - 4- hydr oxy- 2H pyr an- 2- one; 3, 5-di nethy}2 4= hydr oxy- 6- (5- (3, 4

(et hyl enedi oxy) benzyl oxy) benzofuran-2-yl)-2H pyran-220 one;

3, 5-di et hyl .
pyrldylnethoxé)bégé %Pgﬁggl'l)eﬁﬁehyggﬁp§ran¥l and dioxolanyl; -SH;

3, 5- di met hyl - 40Hydedkxpx8- g5oppshpdr éx$o34 carbons such as methoxy,
gyggg{;rgigoggggsa Oer?POB xy) zkbgﬁegaxg OH€bufBxy, isobutoxy, sec-
pyrldylnethox?PE@ﬁimfErﬁHtQXVb)n?Pﬁﬁ?YéﬁX24ohéOPentleXY: 3-pentyloxy,

3, 5-di meg hyl - 4- b¥aﬁﬂé¥h§i 50 éx?Eth¥h@k9§6k9|n43methylpentyloxy and 2-
ylnethoxy)benzofur ran- 2- one;

6- (5- (4- carbo§§B¥ﬁgyF8%§)béﬁ¥6P YafAroupp)©8 B §p 10 carbons such as

di et hyl - 4- hyghenwxgkbﬁyraapatnperﬁ Sbehapl byl ; 4ghydpexyeprebehed by
gtglglﬁg{ﬁgfthx §§0i¥L0X¥%be§ gfgégpegeXLg_gkhgggggcycge), such as
(trlfluoronetpyr}dgthYanﬁbgnperudmh92yyl;eﬁkbpyrgneﬁpenef 1 to 5

6- (5-( di n Xy b 2002 -
Gt EADML RS B s Deoagl e Sy, s SERINS
th.enylnethox9y5§ﬁ269ﬁyanl209w§YQ¥#®§yaﬁn@ bﬁemet y

arylcarboxy groups of 7 to 11 carbons such as benzoyloxy

acetyloxy,

and naphthylcarboxy; phenylacetyloxy; groups represented
by -0-CO-Het (wherein Het represents a heterocycle), such

15 as imidazolylcarboxy, thiazolylcarboxy,
isothiazolylcarboxy, pyrazolylcarboxy, triazolylcarboxy,
pyrrolylcarboxy, pyridylcarboxy, pyrimidinylcarboxy,
pyrazinylcarboxy, furylcarboxy, thienylcarboxy,
isoxazolylcarboxy, thiazolidinylcarboxy,

20 oxazolidinylcarboxy, imidazolidinylcarboxy,
pyrrolidinylcarboxy, piperidylcarboxy,
morpholinylcarboxy, piperazinylcarboxy,
tetrahydrofurylcarboxy and tetrahydropyranylcarboxy;
amino; monosubstituted or disubstituted amino groups such

25 as methylamino, dimethylamino, ethylamino, 2-hydroxy-2-
phenethylamino, 2-hydroxy-3-phenoxypropylamino,
diethylamino, propylamino, dipropylamino, isopropylamino,
diisopropylamino, dibutylamino, benzylamino,
dibenzylamino, imidazolylamino, thiazolylamino,

30 isothiazolylamino, pyrazolylamino, triazolylamino,
pyrrolylamino, pyridylamino, dipyridylamino,
pyrimidinylamino, pyrazinylamino, furylamino,
thienylamino, isoxazolylamino, thiazolidinylamino,
oxazoliﬁinylamino, imidazolidinylamino,

35 pyrrolidinylamino, piperidylamino, tetrahydrofurylamino
and tetrahydropyranylamino; optionally halogen-

substituted alkylsulfonylamino groups of 1 to 4 carbons

47



4- acetyl oxy-3,5-di nethyl -6-(5-(2 5

t hi enyl met hoxy) benzof ur an- 2-yl ) - 2H pyr an- 2- one;

3, 5- di met hyl - 4- hydr oxy- 6- (5- (3 9 September 2002
t hi enyl met hoxy) benzof ur an- 2-yl ) - 2H pyr an—2- one;

3, 5-di net hyl - 4- hydr oxy- 6- (5- ( 2- (nor phol i nesul fonyl)

5-t hi enyl net hoxy) benzof ur an- 2-yl ) - 2H pyr an- 2- one; 10

4-acetyl oxy- SicHli gt hdnd:{fonylamino, ethanesulfonylamino, n-

QR A DR PALE S P S Ol St 208 uran: 24} A 2t Byr g 2- one;

oxazo! yl met hohehermof ismntawinlg - dépyamin® -greypdSof 1 to 5 carbons
sonzot e an b Shidl AL G/ Sl SN M RS, VBN 9 anino,

benzof ur an- 2-
6- (5- (2p4-di mwmmmx@mmwm:mq@n@ Brimethylacetylamino;

di net hyl - 4- hy. £ 7 1
6-(5-(3,4-dic oroabenz aqQ%rﬁoen fuLFrSanOZ SO ]5 C‘Zaorbons such as
dinethyl-4-hyﬁﬁ a ‘ob enzoy amino and

6-(5-(4-n-b hg%ﬁhgﬂqﬁdyﬁa f
di gret §1yl n4 ﬁyd ox -2H- ran %griga?%r?ﬂrﬁe%h@lamlh@%'r o%ro%P(S (1,2,3,4
t et rahydronarﬁﬁ %I%&y‘)“ﬁb%‘f%"an‘-@%ﬁ% r?l-ﬁieptyr%ﬁﬂrz‘g/%‘%@

3, 5- di pet hyl Hbﬂﬁmbdyq&dﬁ (EnﬁﬁrpﬂDpUﬁbdbzolylcarbonylamlno,

%l gxgl) lr)rg?ﬁgr L{é]an 2(%’#‘:] U(?r dél(ré]%gyﬁ og;)eﬁale ld&ﬁ‘lucraarr%)?ylamino’

yl ) - 4- hydr oxpyztpydiany1Zzegrienyd@mino, pyrazinylcarbonylamino,

§i$ glﬂ§;?gLy fﬁ-pyrann %999Q¥yHQ%X}Rﬁﬂéﬂﬁfﬁﬁylé%lno,
thlazol1d1nylcarbonylam1no, oxazolidinylcarbonylamino,

15 imidazolidinylcarbonylamino, pyrrolidinylcarbonylamino
and piperidylcarbonylamino; alkoxycarbonylamino groups of
2 to 5 carbons such as methoxycarbonylamino,
ethoxycarbonylamino, n-propoxycarbonylamino,
isopropoxycarbonylamino and t-butoxycarbonylamino;

20 benzyloxycarbonylamino; formyl; carboxyl; alkoxycarbonyl
groups of 2 to 5 carbons such as methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl and
t-butoxycarbonyl; phenoxycarbonyl; benzyloxycarbonyl;
acyl groups of 2 to 5 carbons such as acetyl, propionyl,

25 butyryl and isobutyryl; groups represented by -CO-Het
(wherein Het represents a heterocycle), such as
imidazolylcarbonyl, thiazolylcarbonyl,
isothiazolylcarbonyl, pyrazolylcarbonyl,
triazolylcarbonyl, pyrrolylcarbonyl, pyridylcarbonyl,

30 pyrimidinylcarbonyl, pyrazinylcarbonyl, furylcarbonyl,
thienylcarbonyl, isoxazolylcarbonyl,
thiazolidinylcarbonyl, oxazolidinylcarbonyl,
imidazolidinylcarbonyl, pyrrolidinylcarbonyl,
piperidylcarbonyl, morpheolinylcarbonyl and

35 piperazinylcarbonyl; groups represented by -CO-O-Het
(wherein Het represents a heterocycle), such as

pyridyloxycarbonyl and piperidyloxycarbonyl; and



3, 5-di net hyl - 4- hydr oxy-6- (5-(3

nmet hoxybenzyl oxy) benzof ur an- 2-yl ) - 2H pyr an- 2- one;
6- (5- (3-chl orobenzyl oxy) benzof uran-2-yl)-3,5 35
di met hyl - 4- hydr oxy- 2H pyr an- 2- one; - 34 -

6- (5- (3-am nobenzyl oxy) benzof uran-2-yl)-3,5

di net hyl - 4- hydr oxy- 2H- pyr an- 2- one; 9 Septenber 2002 - 48

6- (5- ( 3- (t - buFBKFRRPBONFF AHPROFBERZ $F0SFFBERSYLur BRENYLFa3bsmaY Aet hyl - 4- hyd
roxy- 2H pyr andZmeefy14a26ehyl 0XYebh icégbého?l, diethylcarbamoyl,

but oxycar bonyl am n Zbe Z%|Ofy) enzo uian-g-% ;-3,55
dinEthyI-ZFFpQFaﬁYE-Bﬁg? oyl; dipropylcarbamoyl, benzylcarbamoyl,

4- acet yl oxy- 3dbbdhoplbykbemépl i Lhidreotyhanebambonyl oxy- benzof uran-2-yl)-2
H pyran-2 one_, 4- - sdi g .- §-
(nethoxf%arboﬁ?%?gégg%%%?éﬁga§§r)?§%E%5?gﬁgg}é%5?amoyl’

4- acet yl oxy- 6pYdabehyytaxhamay bf utahazoyy}cadrbdinarl hyl - 2H pyr an- 2- one;

4- acetyl oxy- 6a( #+8¢61 YL PENREHZOf Ui a0a¢1 ¥h) pamadi Met hyl - 2H- pyr an- 2-one; 15
4-acety|oxy-3?g-aingt%y?§6-(g-heggoxy%en;ofu?ag-éyl)-2Fprran-2-one;

4- acet yl oxy- 6PY51BeAZNY by PRABAY &y aRYPAGERY SCEBPABOYY | - SPF Y FaRDIT@E
2—(5-?erzyl0§y§§§g9i@%§§a%oy%)-§%5xﬂhagyn?5rﬂgﬁopydroxy%ZFFpy;aniz-gﬂf;
2o Y- 3 21 S B Oy Pe LT B VoD a b SR g TERERERL YL an- 2 v1) -2k pyran
4- acet yl oxy- 6i0Yd8e0Lyd Oy Deazoauo ab; 2pytyo BiSdh et Bybarbly pyr an- 2- one; 25

3. dimt hy! - 4 D dr aye B LU R NoXYERLROY N REDROL UL ARG 71 VL 21 Py an- 2- one
met hoxynet hoxybenzbydr apy2ayylc2rbayeph- 2- one. The conpounds represented by
structural formulay(l ewll_ s t haxe igd.addition salts or
base addition salt%é %@ég%gggéi%ygﬁgﬁpfgg %f gg%géggggtﬁgn salts there may
be nentlisoned spelt { f dmashy teent ionedr afoncexismsleh plsetwdnpthl®+i c aci d,
hydrobrom c acid, sulfurigc acid, nitric acjd and phosphoric acjd; organic
35 acids such %gr?%yﬂ?%z%.id,”é%%??%{%iYH?tT¥ff?%%r8§cgf?%°%%T%ﬁ4bropionic
acid, oxalic sleiazohhdomyl)metidylsuccinic acid, fumaric acid, malefic acid,
lactic acid, nallCTﬁ&ég’as é%é%?%f%ﬁ§¥eg£¥¥%d é'mbinations for R', R?,

R’, and R‘ there may be mentioned those in which, for

9 September 2002

20 example, R' is methyl, ethyl, or isopropyl, R? is an
acetyl or propionyl group substituted with a substituent
selected from the group consisting of phenyl, phenoxy,
amino, t-butoxycarbonylamino, benzyloxycarbonylamino,
(benzyloxycarbonyl)-N-methylamino, acetylamino, and

25 morpholinylcarbonyl; or hydrogen, acetyl, propionyl,
isobutyryl, benzoyl, pyridylcarbonyl,
pyrrolidinylcarbonyl, furylcarbonyl, methanesulfonyl, or
trifluoromethanesulfonyl, R® is methyl, ethyl, isopropyl,
n-pentyl, cyclopentylmethyl or benzyl, and R* is

30 hydrogen, nitro, cyano, bromine, thienyl, piperazinyl,
trifluoromethanesulfonyloxy, phenylsulfonyloxy,
acetyloxy, dimethylamino, dibenzylamino, N-methyl-N-
methanesulfonylamino, N-methyl-N-phenylsulfonylamino, N-
methyl-N-acetylamino, N-methyl-N-isobutyrylamino, N-

35 methyl-N-benzoylamino, N-methyl-N-phenylacetylamino, N-
methyl-N-imidazolylcarbonylamino, N-methyl-N-
thiazolylcarbonylamino, N-methyl-N-pyridylcarbonylamino,



tartaric acid, citric acid, nethanesul fonic acid and ethanesulfonic aci d;
and acidic am no acids such as aspartic acid and glutamc lﬂ CIfIC
exanpl es of base addition salts there may be nentioned smggé qm

such as lithium sodium and potassiunm saggs—of dival ent or trlvalent

metal s such as magnesium calcium zinc and alum num addition salts of
basi ¢ am no acids such as lysine and arginine; as well as salts of amoni um
and organic aMmmmuMmlsme@yaimﬁﬂﬂnMhmﬂnmﬁnﬂhammmaﬁrﬁHﬂthyﬁﬂNﬂlnn

trimet hyl anmon, dlpgﬁ ﬁé? t
invention als encongqsses h rggggpo Q'ﬁ:lrct"t]‘npoun epresénﬁ’%{ ct
structural foNnﬂﬁéhQﬂTN—@§ﬂﬁﬂhyhﬁ?ﬂhﬂﬂﬂiamaMkaNTNﬂﬁth§N7ﬂﬁfcrysta

pol ynor phs. 15uIla>@<y%@aﬁB%pd%aQ\fmfoheﬂhri\éwllyq@amnwleral l'y be produced by
t he processes ou | T ned g Production Processes 1 to 5, with

modi fi ca? i ons™Ef ﬁ%€§§§ (7 usﬁﬁ&ngﬁﬁxwfaéyﬁqy é%ngFPfﬁﬁ’éﬁﬁ§Iances
reagents and m@ﬁﬁabl&ﬁﬁhb&iﬁenmathM$l m&tﬁ@ﬁ@QM@ypﬁHﬁyhyLoiyl Producti on
Process 1 0

M R_._R_ R O- CO-M ~ ~ Ra R
o 00 0 0 REtaiEo k. aminobdnzy ngb B1gFogeg3y] l8’%f('3peci fically, for
exanpl e, a bedZobwopenayppxgne (dediflapreoaest yilhdéeneydebiyon nay be produced
by the nethod io ut] THF
sol ution, of gigﬂgﬂgggsg%gﬁpggédﬁege O%Sé?g& §§It%§§®53yﬂéﬁg§;6§
equi val Hht s ofud fpaoY 1 bEBE YaR%ip| émethéféﬁpﬁdﬂ-@ﬁﬁ/)mn@ﬁ/mland 1 equi val ent

of n-BuLi, OrcgrQQRyEQEQQH%x f kHétthgE%%Béh?l%b@h% lake, mand then a
benzof urancarboxyli¢ acid derivative is al to"act thereon for

Cl ai sen condeﬁgépﬁﬁﬁepéyéﬁfgvnthBPVéWS BSK¥r Pntermedi ate. The di keto

ester inter rreqlma&phb&1315s&mbbaque;dhtl@n@tuﬁalthohydr PhyySidy 1aed hidkgn gei-d
treatment to ob&g%ﬁyan a nt er nedi ate can be

subj ected to &F HV&%S??%PE%PSFVo G§Byrégyé%?Fégﬁ¥ént and t hen
treatmefi wi t pyaeetinglaphrdxiyde pgndmpyingilnethoxght &k-n

4-acetyl oxy-ag BX&?Eﬁ&dﬁggléﬁhatH§¥§é t%ggg 95@8§H%k§Ct§d to al kal i

hydrol ysis to 1 "a-pyrone.
Al ternativel yp EhEleRépéYé@EQhOBMbethﬁéﬂaﬂﬁlmﬁthéYbréated with an acid

such as sulfuqhsrsﬁbﬂlneehx@Bﬁﬁ@h@haﬁzaiyﬂmeehex§§Cmsqg -beakolreated under
reduced pressure, to, obtain dr ox gxrone. )
thlazolldlnyl)methoxy, -methylpiperidylmethoxy,

20 methoxymethyl, phenethyl, a-hydroxybenzyl, 1-
{acetyloxy)ethyl or (3,5-dioxo-2,4-thiazolidinyl)methyl.
As specific compounds represented by structural
formula (I) above there may be mentioned those compounds
mentioned in the examples of the present specification,
25 but additional compounds that may be mentioned included
the following:
6-(benzofuran-2-yl)-3-ethyl-4-hydroxy-5-methyl-2H-
pyran-2-one;
6- (benzofuran-2-yl)-4-hydroxy-5-methyl-3-n-propyl-
30 2H-pyran-2-one;
4-acetyloxy-6-(benzofuran-2-yl)-5-ethyl-3-methyl-2H-
pyran-2-one;
4-acetyloxy-6-(benzofuran-2-yl)-5-isopropyl-3-
methyl-2H-pyran-2-one;
35 6-(benzofuran-2-yl)-4-(2-(t-
butoxycarbonylamino)acetyloxy)-5-ethyl-3-methyl-2H-pyran-~

2-one;



5P i
5 Production Process 2 R O~ - R OR R O/ O- OVe
. ~1 I R M :
ester internediate of P/r 5 oM O-M ORXR R0 92)( RE i kot o
anot her met hod outlined oduction Process 10 1 can al Sepientyed di keto
as Production ¥ ocess 2. A bZﬁzbf produced by
- ofuryl ketone is

treated with a b
- ase such
with a nmal onic aci as LDA to pre
acid ester pare an enol ate, and thi ;
’ ' ' is is reacted

to obtain a dikef such as nal

i nter medi at e massﬂﬁ{mﬁm“ﬂﬂr%@ﬁ%g{.ﬁﬂr?%%ﬁﬂger “monochl ori de,
Leactlng gupxgﬁqﬁ%ﬂﬂqﬁgfﬁggﬁk%?&iﬂ4ﬂﬂxﬂ¥ﬁﬁWW%ﬂQQQfea diﬁétgndlketo'eSter
enzof uryl ket one4Emmg}¢%c@ﬁ,§];(§}t&jwwé'?h@eznz&mezmeq ) et}-?yb]g—giﬁedby

corpound R AL G BB o ol g6, g5, 0t ot reacted with a O7-rolated
rocess 3 R< O R@—(Beﬁgpkykaﬁggﬁgagggipﬂbmﬁhyyk4ﬁgxggﬂgyggE%iéfggﬁggiOn
(benzofuran—Z—yl)~5—ethyl—3—methyl—2H—pyran—2—one;

6—(benzofuran~2—yl)—3,5—dimethyl-4—propionyloxy-2ﬂ—

pyran—Z—one;
6—(benzofuran—2-yl)—5—ethyl—4—isobutyryloxy—3—

10 methyl—ZH—pyran—Z—one; \
6—(benzofuran~2-yl)—3,S—dimethyl—4—isovaleryloxy—2H—
pyran—Z-one;
6-(benzofuran—2—yl)—3,5—dimethy1—4—(2,2,2—
trimethylacetyloxy)*ZH—pyran-Z—one;
15 6—(benzofuran—Z-yl)—4—cyclohexylcarboxy*3,5—
dimethyl—ZH—pyran—Z—one;
6—(benzofuran—Z—yl)—4—(2—cyclopropylacetyloxy)~3,5—
dimethyl—ZH—pyran—Z—one;

6—(benzofuran—2—yl)-4—(2—cyclopenty1acetyloxy)-3,5—

20 dimethyl—ZH—pyran—Z—one;
6~(benzofuran—Z—yl)—4-benzoyloxy—5—ethyl—3-methyl—
2H~pyran—2—one;
6—(benzofuran—2-y1)—4—benzoyloxy~5—isopropyl—3~

methyl—ZH—pyran-Z—one;
25 6—(benzofuran—2—yl)—3,5—dimethyl-4—naphthylcarboxy—
2H-pyran—2—one;
6—(benzofuran—2-y1)—3,5~dimethyl—4~
imidazolylcarboxy—ZH—pyran~2—one;

6~(benzofuran—2-yl)—3,5~dimethyl~4~thiazolylcarboxy—

30 2H—pyran—2—one;

6—(benzofuran—2—yl)—3,5~dimethyl—4—triazolylcarboxy—

2H-pyran-2-one;

6—(benzofuran—Z—yl)wS—ethylu3—methyl—4*

pyridylcarboxy—ZH—pyran—Z—one;
35 6—(benzofuran—2-yl)*3,5—dimethyl—4~
pyrimidinylcarboxy—2H—pyran-2—one;

6—(benzofuran—2—yl)—3,5-dimethyl—4-pyrazinylcarboxy—



OOISMR ORZ R/ ~~~ ~R OO O A benzofuryl -a-pyrone deri @%ve of
the invention 10 nay al so be produced by the nethod shBﬁWPﬁ@“ﬁVég tion
Process 3. A benzofuryl -a-pyrone derivative can be obtained by a nmethod in
whi ch a benzofuryl ketone is converted 30 -a silylenol ether with TMSC1-Et3
or TMSOTfEt3, for exanple, and this is reacted with malonic 15 dichloride

or a malonic diester. 9 Septenber 2002 - 53 5 10 15 20 Production
Process 4 ORR R__OR§ @¢l@.R~ R / CHOR \ | -f- | \ -. -7 Ra}\ [ OOHX~ OO
\\ 0 00 RZBBORYTRVGI™-~ R\ |~ Re_qifthyl-4-£Hey 53 3¥G6 0 A

benzofuryl-a-pymmﬂbanﬂQﬂHHQWﬁgiﬁlkhé i nvention may al so be produced by the
met hod shown_as_Proc

s ISdoNn Process 4. A benzofuryl-a-pyrone derivative can
be obt ai nec?‘b‘ipyar nmethod in m%jg{ﬁpﬁ;wdﬂmtmﬁ‘%/‘at ive with a - CHzX
substituent at tée(®eez?br®{whet el n X re
h

e ogégsents a |l eaving group such as
Ci, Br, I, {datBoxrpatiiedY a substituted_salicyl aldehyde in

t he pﬁésencgé%¥gééggse sgcp ﬂgzK§§Q33aaddbmeEBw}’@Fgaﬁction Process 5 R OH
R ORZa/ ~~ ~6=(REPAB™FT -~ T R w~ 5 010,00

oxy)-2H-pyran !

imi cetyl
midezo . —3,5—dimethyl—4-(2—

6—(benzofuran—2—yl)
ran-2-o0ne;

! ryloxy)-2H-PY
e g )—3,5—dimethyl—4—(2—

6-(benzofuran*2~yl
° )—2H-pyran—2—one;

tyloX ]
e e l)—3,5—dimethyl—4—(2—t

6—(benzofuran“2—y

-2~0one;
butoxyacetyloxy)FZH—pyran42hodroxy 3—methY1—5~n~Pr°PYl’
-2-yl)y-4-hy -
6 (benzofuran

15 2H-pyran-2-one;

— e -3~
6 (benzofuran—2-yl)—5-cyclopentyl—4 hydroxy

methyl—ZH—pyran—Z*one;

) h

methyl—ZH—pyran—Z—one;

~3-
2—yl)—5—cyclohexylmethyl—4—hydroxy

20 6—(benzofuran—
methyl—ZH—pyran—Z—one;
6—(benzofuran—2—yl

-2-one;
1methyl-2H-pyran
e l)-5—ethoxy—4—h

)-4—hydroxy—3—methyl—5—

furan-2-y ydroxy—3—methyl~2H~
6-(benzo -

25 pyran-2-one;

) 5
(

2H—pyran—2ﬂone;
4-acetyloxy-

2—yl)—2H—pyran—2—one;
3,5—dimethyl—6—(5—((3,

3,5 dimethyl~6—(5-(2—thienyl)benzofuran~
,5-

S—dioxo—z,4~oxazolidinylidene)

methyl -2- -4-hy y—2H—pyran—2—one;
Y Y 4-hydrox
penzofuran-2 1) H- 2
3)5—dimethyl—6—(5—((2,S—diox01m1dazolldln-4— |
11 l -2-yl)-4-ny _2H-pyran-2-one;
hydroxy Y
Yy Y furan-2-y1) :
{dene)meth 1)benzo ’
3 ;—dimethyl—d—hydroxy—G—(5—((5—oxo—3—thloxo—2 4-
: _9_vl)-2H- -2
thiazolidinylidene)methyl)benzofuran 2-y1) pyran
35

. - yi-4— Yy y~-b-12~ —triOXO—3,5—
, 3,5 dimeth 1-4-h droX 6-(5 ((2,4,6
4



R Benzofuryl - a-pyrone derivatives of the invention wherein RZ (wherein RZ

represents a group as defined above) is COBS or SOZR6 (wherein R6
represent groups as defined above) can be produced by theiﬁgﬂﬁﬂggﬁﬁggﬂ as

Production Process 5. O the benzof uryl— &8y one 9 Septenber 2002 - 54
derivatives according to the invention, a benzofuryl-apyrone derivative
wherein RZ is - COBS n€¥ be.grgd ced b¥ a fethod wherein a_starting
material, 6-b8h2BRRARYRYITALRY kggﬁng bhgl deengafrvanoBritisdibPYaap-of 5
Production Prdcesses 1 to 4 above, with nodifications if necessary, is
reacted with an acihd.chlorjde,o i nhydri de, | h resence qf _a base,
for exanple, a ter?f%f§l%%#ﬁ%1§ééﬁgég(%tgﬁﬂbTeghﬁgf%ogeﬁ?gﬁﬁPﬁpﬁsna"
aromati ¢ het edbegeperbydho asy pydéene e thyl hbeazoferanr219laktehpdirbxely, a
met hod wherei g L§§r§£§51593,naterial is reacted with a carboxylic acid in
t he presence o? condensat{on agent such as WSC- HOBt, DCC- HOBt, CDI

di et hyl cyanophospha®edtrethpheby( pho3phdr §tdbekde2, ér by a nmet hod using

the "M t sunobyhi 8361 i@ny WeEs éb@oﬁg)§é@£éf@_ﬁaﬂﬂﬁe;(i§L4Lﬁya§a§§fﬁﬁlawth a
carboxylic acid in the presence of Ph3P-DEAD. Sinmilarly, a
benzof uryl - ap§¥bnR~te?vati ve wherein RZ is SOZRS may be produced by

reacting a starting, sedtéehyl 66 behzof ury)sddhydsoxysa pyrone derivative,
with a.,sul fonyl chloride derivative 20 represented,b SOZCl, int
b esendd of *aoratal AUV LG £ SR 0\ nERE SR 2ot S i arp By 2F-
ni t rogencont apyrag-2+ramat i ¢ heterocycl e such as pyridine or imdazole.
Benzof uryl - a- pyrong degj I VES: Of = t hee € . {op. wherein R is a
substituent as def?ﬁgéig%%ygxgt%e{stEgngaéif%g%%§€gﬁ¥%£6%$%ﬁﬁggd by the
met hod shown %bl@eReilethorny Frerzetumprs 77 1 st shodweiy- i opycd hoh-tnecess
6, a readily avai I9})&%&@@@1%%&@&ﬂd_@ﬂ@y@_&%ly@qy&?& uged as

0

the starting material for_ 3 anéﬁof Production Processes 1 above, with
nodi fi dat i onstiiaFebedaylidene Ihery HPanabiiayt 2 apl ot YR e2A) or a

2- benzof ur ancasidépxylic acid ester internediate (route B) substituted with

hydr oxy, nethoxy,u%o | r nitro, etc ot is a nethod invol ving
35 functional gro ’%%%?@T@?ﬁ?@rﬁﬁ%"h{fd@%v—E?e’ﬁfoé‘y,rlo’éo'sg’p\‘liénber
2002 - 55 5 doxmasberiydomoi oyl ivdne) esitrsty theemtofatrde? -behyp-ad HFpyy zan pyr one

stage, while joute B is a nethod wherein the apyrone ring is constructed

after functional gfoup conversion of R at the 2-benzofurancarboxylic acid
ester 28t er nedi at e3 st-adjanetirolhfet ( onl Pricedsiignayhyl-2,4, 6-trioxo-3, 5~

diazaperhydroinylidene)ethoxy)benzofuran-2-yl)-4-hydroxy-

2H-pyran-2-one;
3,5-dimethyl-6-(5-((3,5-dioxo-2,4-thiazolidinyl)

sulfonylmethyl )benzofuran-2-yl)-4-hydroxy-2H-pyran-2-one;

25 3,5-dimethyl-6-(5~((3,5~dioxo-2,4-oxazolidinyl)
sulfonylmethyl )benzofuran-2-yl)-4-hydroxy-2H-pyran-2-one;

3,5-dimethyl-6-(5-((2,5~-dioxoimidazolidin-4-
vl)sulfonylmethyl)benzofuran-2-yl)-4-hydroxy-2H~-pyran-2-
one;

30 3,5~-dimethyl-4-hydroxy-6-(5~( (5-oxo-3-thioxo-2,4-
thiazolidinyl)sulfonylmethyl)benzofuran-2-yl)-2H-pyran-2-
one;

3,5-dimethyl-6-(5-((3,5-dioxo-2,4-
thiazolidinyl)methoxy)benzofuran-2-yl)-4-hydroxy-2H-

35 pyran-2-one;

3,5-dimethyl-6-(5-((3,5-dioxo-2,4-
oxazolidinyl)methoxy)benzofuran-2-yl)-4-hydroxy-2H-pyran-



P=H, Ac,
CHO, Br,
oH, OTf,

r

R~

Rar O R~ Rar=al k
- =al kyl
R O Raa:carboxy,y ’

Ran \

10

15

20

25

30

35

MOM Rbe=OMe. OH

n ! y OT
NOZ "route B" R | f,
CHO, Br, NOZ
acyl,
ester,

CHO,
~COozZMe |

aryl, Het,

Rr
2-one;

3, 5-dimethyl-6-(5-{

am no,

(2,

Br, NOz

"route A"
O e A

s CHO R4d
R / | 9Sepembet?

Br R OP R
CN, halo R OP R CEa%HC <

5—dioxoimidazolidin-4-

yl)methoxy)benzofuran—2—yl)—4—hydroxy~2H—pyran—2—one;

3,5—dimethyl—4—hydroxy—6—(5—((5—oxo—3—thioxo-2,4—

thiazolidinyl)methoxy)benzofuran~2-yl)—2H—pyran—2—one;

3,5—dimethy1—4—hydroxy—6~(5~((2,4,6—trioxo-3,5—

diazaperhydroinyl)methoxy)benzofuran-2—yl)—2H-pyran—2—

one;

3,5—dimethyl—6—

(5—((3,5—dimethyl—2,4,6—trioxo—3,5—

diazaperhydroinyl)methoxy)benzofuran—Z—yl)—4-hydroxy—2H—

3,5—dimethyl—4—hydroxy—6—(5—(N—methyl—N—

phenylcarbamoyl) benzofuran—Z—yl)"2H~pyran—2—one;
6*(5—(N—benzyl—N-methylcarbamoyl)benzofuran«Z—yl)—

3,S—dimethyl—4—hydroxy—2H—pyran—2—one;
3,5—dimethyl—4—hydroxy—6—(5—(N~methyl-N~
pyridylcarbamoyl) benzofuran—z—yl)—2H—pyran-2—one;
3,5—dimethyl—4-hydroxy~6-(S—(N—methyl—N—
thiazolylcarbamoyl) benzofuran—Z—yl)—2H—pyran—2—one;
3,5—dimethyl—4—hydroxy—6—(5—(N—methyl—N—
(pyridylmethyl) carbamoyl)benzofuran—Z—yl)~2H—pyran-2—

one;

3,5~dimethyl—4~hydroxy—6-(5—(Zﬂ(2«hydroxy—2—
phenethylamino) ethoxy)benzofuran-z—yl)—2H-pyran—2—one;

3,5—dimethyl—4—hydroxy—6-(5—(2—(2*hydroxy—3—
phenoxypropylamino)ethoxy)benzofuran—z—yl)—ZH—pyran—Z—

one;

3,5—dimethyl—4—hydroxy-6—(5—(2—hydroxy-3—

aminopropoxy)benzofuran—Z—yl)~2H—pyran-2—one;
3,5—dimethyl—4—hydroxy—6—(5—(2—hydroxy—3~

phenylaminopropoxy)benzofuran—z—yl)—2H—pyran~2-one;
3,5—dimethyl—4—hydroxy—6~(5—(3—(2—hydroxy—2*

phenethylamino) propyl)ben

zofuran—Z—yl)*2H—pyran—2~one;

3,5-dimethy1—4—hydroxy—6-(5—(3—(2—hydroxy—3—

phenoxypropylamino)propyl)
one;

3,5—dimethyl—4-hydrox

benzofuran—Z—yl)—28~pyran—2—

y-6—(5—(2*(2—hydroxy—2—

9- Septenber 2002 - 56 P : ~;E§2®,
sul fonyl ety X X=OTf roducti on Process 7 HO R

~

~



~O 0 ~00 O O R'"*=al kylidene, alkyl, acyl etc 5 The functional group
conversion of R from hydroxy, nethoxy, fornyl, brono, vitro, etc. can_be
acconpl i shed by the nethod shown in Production Process 7. 9rRspiqrprer 2002
benzof uran-cc- pyrone internedi ate obtaindd by route A in Production Process
6, functional group conversion from 10 hydroxyl may be acconplished by
acylation with an acid chloride or acid anhydride, sulfonylation with

sul fonyl chl oPheRebRY kahipnl et RnhikrR#RE usdkys ar  bn2ByPYREanMRT8DAGbU

Fr111 Uor onet hanesulonyt onyoway. ber 1o aeconol 1 Shed by aar banaTat |

11yl 501 on: - CYARAT TSRO e o L Ui e FGran 68 6Y L he CR-BY LR Aner BhG

met al catal yst such, ssdbmeihy b s el 28 ydioxdpyr @xalpd n-andlhebrt i pnal
group cQnvers; orny| , mpy, npl i by al kylation or acylation
with a 3 Qb%(gzp%felsrfr]fr)%é O%S%JZ) @ﬁd%ﬁ%tﬁﬁcna%en €such as an

organonet al | i ¢ r eayehtdorethy erfot G e 3 Frdioxprkaze bipicetveisebhyd) R from

a 2benzof ur angar POxytd - AC) oy estigfdt st pIIRdb At &, obtahped by S route B of
Production Process_6 canﬂg s)o ber?%ccorryg-lri she%g usi ng the sane nethod of

Product i on Process3 72~ PFBRitit} o Boesses 1127 shown above are not

i ntended to r%s&imﬁdai&ﬁdiwm'r@]ﬁy mfﬁf*’ﬁ@%ﬁf‘&ngﬁ-éﬂ@;d

i nventiqn, and any.Q I_processe 10 in the art may al so be used.
Benzof L}(rayl -a- pyr on%’%’ef’r‘(‘/%?t? "563"0 ”t%vg]’nventi on and their salts that are
obt ai ned i n tdoxmmiyesr ateioy 1neech valb)dween 2afuer en 42+ 0l yee+ hpdr ik psymt hesi s

i nhibiting effectn_? Cpl ood triglyceride lowering effect and a bl ood HDL 15

el evati ng ef fRCIS as deonst r at ed by Exanpl es gi ven bel ow, and can

t heref ore be used Jso-atinaEhy hgr-ddidraxy-6-nconbi nation with the carriers,
etc. descri begd. i TBGRSS )\H YAt I 1€ pnposi ti ons,
and to provi dglr{?%ig%%ic}grl de “bi %i%@nﬁ%%sﬁrp;@nﬂﬁb}o:%{ ?flﬁﬁo%a‘%b&’t riglyceride

| oneri A§ agents or6bl vod¥-HIn 2 i i Hy lagbmtat hitkcathamey b) berz e BT on.
For clinical app]jcatd-ommdt iy benagidiody-eHgyain-derdyat i ve of the
invention or its sal s a .prophylactic aor therapeuti ent for .
hypertri gl yceri derﬁaa%“%“eatrrfy g 'ﬁﬁ%"d@i%ﬁr‘o‘r&t@éﬂ’f%@?' f”?o%’b%zm'z"
adm ni st er ed or gberyz affu fEar-entyer jal A8~ suEn-as-dod r ar ect al | y, subcut aneousl vy,
intranuscul arly, intyayenoysly or anequs|-y, { : ' venous
adm nistration is %’r%f%lﬁ?egc .y]3040ﬁ13{)°%£)°r%§{ %gd%unﬁ%tpﬁg%{}%ﬁ%%%n%%ﬂ%ﬁ n the
form of20a sol behorfddan - epdd-atiman-2Sained preparati ons incl ude tabl ets,

bt epar ati ons are B ened v i RSO ATy ot b e Sar TS such as
sodi um 35 bi c&k boheledimket b daidborat2H it 5tieh, sucrose, mannitol
and car boxymet hyl Tl lddmsiehy IThe Hyiredats -qrs - (- rkaierher ( 2002 1d pB)
aminomethyl)benzofuran-2-yl)-2H-pyran-2-one;
25 3,5-dimethyl-4-hydroxy-6-(5-(N-methyl-N-(3-pyridyl)
carbamoyl )benzofuran-2-yl)-2H-pyran-2-one;
3,5~dimethyl-4-hydroxy-6-(5-(4-(2-pyridyl)
piperazinylcarbonyl)benzofuran-2-yl)-2H-pyran-2-one;
3,5-dimethyl-4-hydroxy-6-(5-(4-(2-pyrimidinyl)
30 piperazinylcarbonyl)benzofuran-2-yl)-2H-pyran-2-one;
3,5-dimethyl-4-hydroxy-6-(5-(N-methyl-N-(2-pyridyl)
carbamoyl)benzofuran-2-yl)-2H-pyran-2-one;
3,5-dimethyl-4-hydroxy-6-(5- (N-(2-
pyrimidinyl)carbamoyl)benzofuran-2-yl)-2H-pyran-2-one;
35 3,5~dimethyl-4-hydroxy-6-(5-((2-
pyridylmethyl)carbamoyl)benzofuran-2-yl)-2H-pyran-2-one;
3,5~dimethyl-4-hydroxy-6-(5-



may be carried out by a common nethod, and other additives, for exanple,

| ubricants such as cal cium stearate and nagnesiun1stearat§, ng alég Qe
included for fornulation in addition to the carrier. Ente ﬁ@p L $8
preparations may al so be prepared having gn enteric coating fornmed by
sprayi ng the above-nentioned solid preparations with, for exanple, an
aqueous solution or an organic solvent solution of an enteric coating
subst ance suchtasagzelylutaspamogl abenphfhahate,-yhydraxpyrapylrenkeyl 10
cel l ul ose phthal at g, ' | ¢coh hy ks |_efd _
anhydri de copolyne?fsg$£%¥%§¥%é€r§$igkégigQg%ghgfgéﬁiééﬁﬁgngﬁgﬁgh%an
copol ymer. Soliyl préphyardsns2Buphiras-porders or granul es may al so be
encapsul ated by engegig;goahed-6apsul 8se6-d2oRobl BUdaRMGRIBRNLLOF uf @k OF al
adm ni stration contains, for exanple, an emulsifrer, solution, suspension,
syrup of el i x2rylrhésky@repurafirBRE2RoAT AR conventional |y used

phar macol ogi cal | y aceepimbtRytastisL$250chiasopaberaahnkilquvied zpguahhin

G ly bases such as 20 cqconut il , fragtionated coconut oil, soybean oil or
corn oil are %T%g)n eHY§§°§§F?FéP¥Faﬁﬁ T HBEHI ogi cal |y acceptable carriers
al so contain, whensnetessdaly-chbornoheyzagddmadpyeahys)banepdniras-2-
stabilizers or,pregser LV 1l quid psep .0 _ .be adm ni stered 25
in the forn1o¥lg_€a%§%a%é¥§§%éé #?§ﬁ$g gﬁsé?géhlg gﬁ%étance such as

gel atin0 Solid prepatatidnsat¢erylamnine tpraPosnhbansefuradnirté)udesS-
suppositories [) _by_ _ ds to contain the active

i ngredient. 36££?%?2§a?g¥?§ﬁ8$grQﬁaégﬁﬁgrg?&gghinistration is adm ni stered
as a sterile aqueodisSofinehbabubol¥dsexyitPoh?-§dspénsion or enulsion. A
non- aqueous s PS&QRyPéa§H§Q§D§mQHpV§YO§QQ&&bén@b@@Y5n9h¥ngPZQQbyQEB¥|ene
gl ycol, a vegetable 0il such as olive oil or soybean oil 35 or an

i nj ectabl e orgaPi®/ ester such as ethyl ol eate, as pharmacol ogically
accept alyl e carriers, s Sucheprigpat ahyansxyay-absop3contai n adj uvants such as

i s mb 2002.- 59 _h i\ fi '
Bna stabi || 7eberidrbee: SOt poneo) Brdiend) BRE-ERh ancray bac 2 Repvpdnots °*'®

sterilized byoappropri ate neans such as, for exanple, filtration through a
bacteria-retaining,fil thn [ pckustopsof-a sterilizing agent or
treatment with uIt%é%i%?%?tﬁf?agigY?g%#pAﬁtg% g?ogaction and just prior to
use of the stésprazebyldapbeputaninn)Prerany)benapiyspred-vA)se8rile water
or a stgyile ﬁgigﬁi@g&néolvent for use. Fatty enul sions prepared by addi ng
water to a 10 tniform solutjon of the active ingredients with a vegetabl e
oi| such as soybeadr drfiBaENYLl phoRBRBPTBI B~ Soch3as I ecithin, may be
honpgeni zed W khBrphb0iIRgEALZBHNGUERIAS ) propesgybenyefubanogeniizepHor an

ul trasoni ¢ honogeni zer to be used as injections. 15 Percutaneous

admi ni strati oRY %géééo?%rns i ncl ude oi ntments, creams and the |like. These
may be produced by3cHrubmeheyhedishydvhen-an(actdve i ngredi ent according to
the invention s H3edeabeBn}§ SALIE b BH6RY ) beh,BYBERRLbOYYGebldpghanor 20
as a prophyl actic agen or-arterirosclerosis, 1t may usuall'y be

adm ni stered atoadout 1 to 1000 ng per day for adults, though this wll
depend on the Pat'9”Sl§iﬁéﬁﬂylL@D(Saggf(QEﬂé@hyQEQiB@QMlB@hgmhmaﬂd)the
route of administrafion. The dosage.may be .adm nistered either at 25 one
time, or overPEOP@ﬁVﬁPﬁ%§9f§EEH'§§Y§)f%‘BY?FH§¥TZBéPY58972TﬁBe@arious
routes of adm ni stgatianmatryprefryabbyyselest-ed-based on the absorption

ffici in the bod ticul hysj ol ogi.cal | [
benzof ity - o $85RyRERLY benEbaty Pan S  nEPePAY ean By Err A adn 2H-
phar macol ogi cplrarthedse; Exanpl es The abbrevi ati ons used for the

derivatives used 3?ﬁigé?H9Q83%YEE?RBEEEEHL3§?§ﬁgghgﬁ§gggn%%%h§ghng—the

exanpl es, and for oups eir Structures e reagents used,
are those conwbipty,bsedmehhyhedfhpddoxy92Bepyeaher-2062 - 60

3,5-dimethyl-4~hydroxy-6-(5-(N-(2-pyridylcarbonyl)

35 piperidin-3-ylmethoxy)benzofuran-2-yl)-2H-pyran-2-one;
3,5-dimethyl-4~hydroxy-6-(5-(N-(2-pyrazinylcarbonyl)

piperidin-3-ylmethoxy)benzofuran-2-yl)-2H-pyran-2-one;



of organic chem stry; the neanings of the abbreviations are given bel ow.
THF: tetrahydrofuran, Et20: diethyl ether, DVF: N, N 5 dingthylfo 1 de,
AcCEt: ethyl acetate, MeOH nethanol, EtOH ethanol, DBUF% §gptem6erpai809

1, 8-di azabi cycl o[ 5. 4. 0]-7-undecene, BEAB: -di et hyl azodi carboxyl ate, TMAD:
azodi carboxylic acid bis(dinmethylamiie), DVBO dinethyl sul foxide, Et3N
triethylamne, Py: pyridine, n-BuLi; nornal -butb}/l lithium 10 LDA: lithium
di i sopropyl ani de, 3 | imedehy T S ARt © vige: (M- (5-

1- ( 3- di net hyl a8 nem 1 Iroret g e hiathi i 48 -del i e e £ef u RGC: 2 -

1, 3-di cycl ohexyl ngi;bOdi i m'#e CDI : carbonyl di i m dazol e, HOBt:

1- hydroxybenzy)cjty)r'i Y ABETE Sy r i di ni um par a- t ol uenesul f onate, TMSOTY :
trinmethylsilyl 15 3, 5-fdiwertdngEt-Hartesintdxnd-€ 5 -TMCH mdrpHd Lioryoled Haovegl) f oni ¢

aci d, . et ] .f onyl ; fé}%&‘[ﬁlﬁ ANESHf Ol Hu RS _one s
par a-t g/?uene u 1% on;/ql,rpi%:ylﬁ);fgetnhy#}{}} )élu: ut mgl%}i)bgirgﬁy&&% a%“e‘%w , TMNE:
trinethylsilyl 20 3riodlidstdy Bdaipids Hexsi@of internedi ates Synthesis

of methyl 2- henapfidaNGRWOL e Afd-ey- yadd tib ) o Gl i He, (3. 89 nl )

to a solution of 2-benzofurancarboxylic acid (2.00 g) in MeOH 25 (60 m) at
-40C, the m B Wa®™Rirred for 19 hours while the tenperature gradually
i ncreased to roomi epeEmith -6 r@acti on sol ution was concentrated under

Chr omadBgr aphyhte HHES e O st B B A Tor e berb s an-

2- benzof ur ancarydopeyd-atyel rovyel 2t - rh -@-(one ;99. 20 1H NVR($ppm CDC13):
3.99(s, 3H), 7.28 Ty 2H), 5 ,¢ _LH) - 6064, 41=8.

7.69(d. J=7. 6Hz, 13{4)% §>}2‘%§1‘!en§’ils%fhyr7?eﬁ%é‘(ﬁ 62%nlﬂiat(r11\]yl(%g-tg]xloaézéﬁt@%a]tfedi@&)l\/bt hyl
i odi de (57 miDipeTd KICE3 VLIEL X ilded zefded @ & 1901 AR Ryt agf- 2vea Tyl

propi onyl acetgi£ (100 g) in acetone (800 m) while cooling on ice. The
reaction 9 Septenber 2002 - 61 solution was stirred for 96 hours at room

t enper dPure and cdl i€ imatieiled My eerd 1lve (BotlPer 17 quor was sl owy
concentrat ed i zd18duead prasPipe rdnd rdisstyilinetthoxydelenRduGgecth@-essure to
obtain methyl 2-nethyl-3 5 oxopentanoate. Yield: 105 g (y. 94.8%) 1H

NVR( bppm  CDH3)~ HT.‘%(g(af’,“ TOPS3Hz, 3H), 1.35(d, J=7.3Hz, 3H), 2.45 to
2.72(m 2H), 3.54(a plefeihzed HieciFirt3(empBndk0 repmdsesitedbymet hyl

3- oxononanoat ridine (11 2 nm). .a - hept ano | or ] . . wer e
added to a soecurt%?éc;cr?ro rrf\(é)rrélé]glraa I)ac%:iijt?q’(el%%% YT!arYC%IﬁGrdzeql(q—'f%]jerﬁq @é%r 0C,
and t h@0m xt wrends sttilve g ldtowd@d:or 30 mi nutes and then at room

tenperature for 2 ,1! The. RAGIH A a3QIUk190 Was. GeRlted L9 C, dil uted
hydrochl ori c acid 4\/\%&%@%&‘%% (ext raction wats?’| gerfor med v?ﬁ’h CHzC12. The

organi ¢ | ayePY14°5€d with water and saturated saline, dried with Na2SO4

and then filtered ganthesRE@tanized:1 M3OHE {din@ thy)l -wahyadded, 2o -tgyearssi due
20 prior to heated reflux for 3 hours. After cooling, the reaction solution
was concent r & &' Sinder reduced pressure and the residue was purified by
silica2gel col um schibemedodgrapyR —(y11-) hex-dresyzayQEx y= 31, 3-Binted hott-&ifr net hyl

3- oxononanoatey. a%;g—zﬁo |d: 8.51 g (y. 65.9} 1H NMR(8ppm CDC13): 0.88(t,
J=6.9Hz, 3H) P, to 1.'40(m 6H), 1.51 to 1.69(m 2H), 2.53(t, J=7.3Hz,
2H), 3.45(s, 2H), 63 (bfrszof3anSyPntyHdsilds Sofd imetiyil -A-ret hyl - 3- oxononanoat e

methanesulfonyloxy-2H-pyran-2-one;
6-(benzofuran-2-yl)-3,5-dimethyl-4-(2-
30 pyridylcarboxy)-2H-pyran-2-one;
3,5-dimethyl-6-(5-((3,5-dioxo-2,4-
thiazolidinylidene)methyl)benzofuran-2-yl)-4-hydroxy-2H-
pyran-2-one;
3,5-dimethyl-6~(5-((3,5-dioxo-2,4~-
35 thiazolidinyl)methyl)benzofuran-2-yl)-4-hydroxy-2H-pyran-
2-one;

6~ (benzofuran-2-yl)-4-hydroxy-3-methyl-5-n-pentyl-



30 KzCO3 (2.67 g) was added to a solution of nethyl 3oxononanoate {3.01 Qg)
and nethyl iodide (2.77 g) in acetone (100 m) and the m xtur S irred
at roomtenperature for 24 hours. The reaction solution éj‘i‘g?q\l‘\g%rzsotolz
filtered, and then the nother |iquor was435-concentrated under reduced
pressure and the_residue was purified by silica gel colum chromatography
(n 9 Septenber 2002 - - 62 hexane/AcOEt = 13/1) to obtain nethyl

2- met hyl - 3 oxdhowreate-ondeld: 3.06 g (y. 94.60 1H Nl\/R(bppm CDC13) :
0.90(t, J=6.9He, 35 ddeibpn Jo AYdBoRy 9 1o InSlndflyle 836 7 to
2.56(m 2H), 3. 53?_9 Hz}P1 %%; O’é(s H) Synt}ﬁ%ms 0 lED'? glfl
benzyl oxy 1 a?db‘t@t@rB@rﬂﬂ il cohol (27 5 mM) was added to a suspenS| on of

NaH (1.1 g) in Et2) J2hhadnyBts-Hydase, o6 1 eT-rdeisdkyibémigo fhr &6 5 0§31 10

m nut es_and %t roomtﬁg_perature for 5 mnutes, the reaction solution was
cool ed Po - 1FHPHEYHT MG chl oroacetonitrile (27 m) was added dropwi se
over 15 mnutes. Theadegacidon- 3@dimstivels-64(6+ed for one hour while the

t enperature sIo i ncreased to ro om15t e t hen

concent rat ed Ufddrt YERTE I P Ony R%0) n;Elolzoonu aq\/b%-ydj(wagﬂnwr?rh_z‘

n- pent ane (1@hav ) was added to the re5| due, and the m xture was vigorously

stirred, filtered g Qﬁ[eg r3at5eqj l 1d1efk a@'ﬂgléh}pfm&%f 501'9(80

resi due and refil terl ng, quor was concentrated. Et
m), nlPent ar?eY(lgozrﬂjPYéfr?d‘-&merglycol ate (25 g) were added to the

resi due, and then 31fsQd il thyil4 Wasd radged -ate Ofe sk fHien 76 Kl @ Nag) $1irred

at 0C for 10 mnutes and at roomtenperature for 2 hours. The reaction
sol ution was J5BYHa%r%e® & he nother |iquor was poured into a saturated
NaHC03 aqueous SolﬂtS—@inw’tdmyﬂx-W-aqidmy%ﬁS— (@ forpradimid in et hdhe) or gani ¢

| ayer was ri nsed \%uet vv%t %drled th NgSO4 and then filtered and
concent r at ed PeRFE T ESA M yveka?s TEF T f Si1ica gel columm chr omat ogr aphy
30 (n-bexane/ ACCEt6—=(bW2bf—uZaﬁ‘1—]2)—yt10-(ﬂ)tS&Id’l.nEiﬁi‘Wl—Zl(—UGQ’}-Zw oxy) acet at e.

Yiel d: 38 76 _ DX . 26Hz, 3H),
4.09(s, *%“ﬁfé’("c‘(%‘%f%&l}gﬁzwﬁm Z%%i%]? %3‘(&21 to 7 45(m 5H) 35
Synt hesi s of met hyd~ (@eb@@zfqr@(kiz-ﬂ-)m%twmﬂas’{h

Sept enber ZO%thy@%mlaoaola@émoqefy)rr%t byl ineed }gﬁ%ﬂﬁ te (13.05
g) in THF (100 m") was added to _a suspension 80 g) in THF (100

o
nm) at 0C, and af tﬁe-r(bﬁ“izrorfuuﬁr@“atz-()’é)fér SIél%ﬂer’ﬁhés‘l'l(%s M n-BuLi (58 m)
was adged an(ﬁ\ett%)@ﬂér?ﬂdﬂﬂ%ms-ZSIJp’y&%d]—@t—cﬁ@ for 20 nminutes to prepare a

| i ght yell ow di enal e reaci oI ut cool.ed to -78C, a
sol ution of ethyl a&‘%‘?&ﬁ\% FRVA R C m@ﬁsl T % (30 nl) was added,
and t he m xt mnaasacﬁﬂymoe@)atm—weaﬁm%'bna ;nut es and then at OC for one 10
hour. Diluted hyerOC(IE)I Q) IS .84 d )p%ureet nt@&)ﬁercﬁgpcg don 4on for

c

1=
quenchi ng, and extraction was pe ormed w h A t "‘near ne ra The
organi ¢ | ayePywaf—2—95€d with saturated sali ne and dried with I\/gS04 and

then fyktered and CQReeRJreGh-2 )I’_QSJ Ild‘ljﬁd_j)_ynésm{ylaa gel
col umm chr omat ogr aphy (nhexane/ Ac t 1 -~ 3/ 1) to obtain nethyl
6- benzyl oxy ZHARYLRE1YIONS 5. di oxohexanoate Yield: 9.78 g (y. 37~)

6—(benzofuran-2-yl)-5-benzyl-4-hydroxy-3-methyl-2H-
pyran-2-one;
6-(benzofuran-2-yl)-3,5-dimethyl-4~isobutyryloxy-2H-
30 pyran-2-one;
4-acetyloxy-3,5-dimethyl-6-(5-nitrobenzofuran-2-yl)-
2H-pyran-2-one;
6-(benzofuran-2-yl)-3,5-dimethyl-4-(2-
phenoxyacetyloxy)-2H-pyran-2-one;
35 3,5-dimethyl~4-hydroxy-6-(5-nitrobenzofuran-2-yl)-
2H-pyran-2-one;
3,5-dimethyl-6-(5-(dimethylamino)benzofuran-2-yl)-4-



i H NVR(bppm CDC13): 1.17 to 1.42(m 6H), 3.62 to 3.80(m 20 4H), 3.98 to
4.28(m 3H), 4.48 to 4.65(m 2H), 7.12 to 7.42(m 5H) Svnthesis of

4- acet yl oxv- 6- (benzyl oxy) met hyl - 3, 5di met hy| - 2H pyr an- 2- one® 2PPiaRHEHZR02
solution (6 m) of LiO4+hydrate (64 ny)” was added to a solution of

met hyl 6-benzyl oxy- 2, 4di net hyl - 3, 5- di oxohexanoate (430 ng) in THF (10 m),

and the m xtu St r tor ,tenperature for 1.5 hours. The reaction
sol ution was ﬁgﬁ%@g |ggd£’gng?ﬁ éi ?ﬁ?éd hydrochl oric acid, and after

distilling oft the6305vofiabeheytamponeheszafideanradyded3pbedsnethyl-4-

extracti on wagyReskPL RO WMAN-ACORL;at pH 3. The organic layer was dried
with MgJS04 and then filtered and concentrated. Ac 6.mM) was added to the

20 (
resi due, and after3sPrAiPREnut -fobhirenvebat or &NrBetBB AN nGLes, pyridine (4
m) was 535 addedeaplickhBony X) ahendfbestbfieanak-yDpaRHeppenat prenbor one

redused preseure.  Ana- ¢S Padf ot RREESkHThT [ aaligrer YN Bt ool um
Zhr orr?t ?)gr apgy{f)ﬁdhkxanbémrﬁarlnrna)j &er_&zdtﬁﬁﬁanff—pbn a.‘D.lfl—pyran—2;(<_>m|aéI o1
-acetyl oxy- 6-(benzylo 3 - - 2 i eld:
(770" T NVR sopn S FREEa L 4 RgaLoREL Y SURYLBOREL PG 3, [ o) 2
4.35(s, 2H), mebigysampPrd)ban2afunar-24iyh - pByanhespre of

6- (benzyl oxyl net hyk - 3. &+ (b iRy 1 4= APIEEL¥ Y6 2[5 PV aRa 2nPnen10 KZCO3 (3.0 g)
and water (10 nl) were added to a 'solution of

4- acet yl oxy- 6{Pemylesyy hbamino Boen e het 3t 21¥ byt 4i-BYbAR— {688 g) in MeOH
(100 m), and afteg-psi [NiHenBbyI-O0 mé ENPEARL 86 FbONLS fh gah-21§B) LBASLi ON

sol ution vvasaézelite iilter(?d and lshe ot %r | i quor was 15 concentrated
under reduced PPEERr &t BT Vsl 2R 10 W’ r esi due, extraction was

perforned with ACCE%(Sém-tMmmnbémyb%Nmmyladim;thﬁﬂﬁamnﬁ—then
chr onatdgr aphi (e NSO Wtk e SRSy W e Sod 5 o ot colum
T - 52
~ =8; Ba + P NEXE -t 541/ gt S 0
Lmethy 45( |methl-42[%§>r o

6- f benz~l oxy) net hyl - 3, t nmet hoxynmet hoxy- 2H pyr an- 2- one

Di i sopropy! et hyl an§ ne>t Pan 74 B 1 g% bk Ry sHhrepr FoH pIn-2-y1) -3, 5-

6- (benzyl oxy)dwhdwhy B, H=16k dmed byl 2 - ke 90Xy 2bhyr an- 2-one (2.60 g) in THF
(50 m), and after_sii rintgl?t?e nli]x ur e aé é@_omte erature for one hour,
30 chl 6Pret hyl net YT ERHERY Yo ¥ 9= Vel g &t and the mxture was
stirred at r opnedehperisdmsel fiosnooen tens 2 - AL §-eTH-gqoncemnt 2-adnerg t he reacti on

vas performed i the AL o 1 SR B L e 35w th hazoos
and then fil treedey bamii noneem o fueah - el resi dudineish pur ¢ fhedireny s+ ca gel
col um chror‘r%lplgé PNYon 9 Sept enber 2002 - 65 (n-hexane/AcOEt = 5/1 ->
1/1) to obtain 6 x?benz ?oxy) met hyl - 3, 5-di et hyl - 4- met hoxymet hoxy- 2H- pyr an
25 3,5-dimethyl-4-hydroxy-6-(5-(1,3,4-
trihydroisoquinolin-2-ylcarbonyl)benzofuran-2-yl)-2H-
pyran-2-one;
3,5-dimethyl-4-hydroxy-6-(5-morpholinylbenzofuran-2-
yl)-2H-pyran-2-one;
30 6-(benzofuran-2-yl)~3,5-dimethyl-4-isonicotinoyloxy-
2H-pyran-2-one;
4-(2-aminoacetyloxy)-6-(benzofuran-2-yl)-3,5-
dimethyl-2H-pyran-2-one;
6-(5~-benzyloxybenzofuran-2-yl)-4-(2~(t-
35 butoxycarbonylamino) acetyloxy)-3,5-dimethyl-2H-pyran-2-
one;
4-(2-aminoacetyloxy)-6-(5-benzyloxybenzofuran-2-yl)-



2-one. Yield: 1.80 g (y. 60~) 5 (TLC Rf = 0.6; n-hexane/ AcOEt = 1/1)

Synt hesi s of 3, 5-di net hyl - 6- hydr oxynet hyl - 4net hoxynet hox~-§§l—&¥r%n- 2-0ne
20~ Pd(OH)Z/ C (360 ng) was added to a solution of 6 eptember 2002
{benzyl oxy) met hyl - 3, 5- di net hyl - 4- met hoxyneg hoxy- 2H pyranl0 2-one (1.80 g)
in EtOH (50 mM), and the m xture was vigorously stirred at roomtenperature
for 3 hours under a hydrogen gas atnosphere. The reaction solution was
celite filter2ds adinetiey o2 hepytragudromas concentrat ed under reduced
pressure. The resigug,v (L hLiga_gel col umm chromat ogr aphy
(n-hexane/ AcCEt = %/ % "‘f%c%ﬁ%%th%%e&?o?igk§? LRE

3, 5- di met hyl -Bengyyloxyperrgfudame? tinkyndt hokyRreitpyladH2pymen-Yiehd;. 1.26 ¢
(v, 995) (TLC R =50(dBbefliheadpebtohh:an121y120;3 S40khasLAy0L

3. 5-di net hyl - 4- net hoxypet hoxy- 61 net hyl sul f onyl oxy) net hyl - 2H pyr an- 2- one

Tri et hyPani n@%%‘@%lwlﬁ’%%ﬂ%ﬂr?%'%"%’é? ution of

3, 5-di met hyl - 6- hy dg oxyipé hyy T dxvipé hpxFurhhoxyy 2 pypadinenty(1426 g) in THF
(50 m), and after stirri &thﬁ?ZS m'xtyre at roomtenperature for one
hour, net hane’s%?lf"o%?/’flrb?ﬁj; e (1005 ) “WAk€ Added and the ni xture was
stirred at room t efrpes-abamzy baeyive ghd £ ukém e2-whs-addedyl e4thedreagtBen

sol ution, ext [ PN, W for .Wth AcCEt, and the organic |ayer was
dried with Na@%%ygr?mlﬁﬁgoffﬁ%’ered and concentrated. The residue was
purifid@ by silicagethyxbtimbydrexyral-ogebiny—¢n( hekaneyAcdELmethply )t o
obtain 3, 5- diﬁ@ﬁiwaéami\m_@i@ya&imml sul fonyl oxy)

nmet hyl - 2H pyran- 2-one. Yiel d: 1. g (e/. 73~) 35 §TLC‘Rf = 0.5;

n- hexane/ Ac OEt :;1ﬁ19€§£¥&?ﬁ%ﬁ%,%ﬁdlme hyl-6-(5-(2-thiazolylmethoxy)

Ezszlgrzomérrgt gylb&bgbmfm{méiyﬂymz}mq%yfmzhmd g ?@H- pyr?n£ _2-onef 39 Sept enber

~6 Sodi um br o de s, adde a solution o :

5- di net hyl - 4- et h&yﬁﬁ%ﬁi%%W%T%h&bk% met hyl - 2Hagyr an- 2- one

(1.35 gp in DNA4Ryiinetlasdy drezoflmeast2 fyl neRhegynant2+enat room 5

tenperature for ong hour..the reactjipn, s ' was under

reduced pressure, ze\aceer% lqsﬂgd%e@ct.{)?’t%eﬂréeﬁs%gu%, e&%?%%?&%‘ﬁ%@gmﬁ%?f or med

with AcQEt, drahadfimaTyad ol )-a3/cr-daee thy ek B phr dzr2Boonand then filtered

and concentrated. sThe ' nasRrd S el by 831 | £an8€hy1 1§ col um
R R R L By

chr omat ogr aphy (n-hexanel A =11}t

5- br ononet hy| LBl azqii Wetahh o e HaGHAhoAGY PH TR R=-3nebe i el d: 1.21 g
(y. 992p (TLC Rf =Gty o At iy L 6l) (55 i -heslseohyesh 1 6-h drox
benzof uran- 215 car boxyl at e uspensi on of 4-nmethoxysalicyl al dehyde (50
9), KzCO, (65tfg’)a%9trjﬂd' A LAY {35 b) fi“rPiéT\ﬂ-“(%o%“?ﬁ} was stirred
at 60C for one how,5-ahidneaftyel- Laotd gk y-idre( 5-eptimetthwDl 54 i on was
concentrated ,ynder +educed 2 ess t 0 e residue,
extraction vvat;h lpaezr?l ?lrrrnee&%vﬁ}iy& b%::raﬁf,ﬁrganrﬁ—v%a—rﬁ )o_rvgg— rgyﬁe_roé/\gé dried with
MyS04 and then fi |3 r-etimgithyorfcentdrzaxyt 6 -Tol uehe((Gaohed dnewisl £ellel) t o t he

residugst o Make s SUs| rﬁﬂﬂﬂbxiﬁﬁ%d&&Ehf&Huiifib£5HI¥§%£JI§£Bne$he m xture

was stirred 25 at | 30C overni After cooli'ng, the reaCtian so] ution was

concentrat ed under4 TASRIEPH Himeieh k- me® adtate oy thb-Fesy Huz- and

extraction ey R Fr Bk tHd:ty Yo £ ulheh -OF gan) o f-ayerames-shié ed wi th MyS04
arid then filtered and conce}@ntrat ed. The re_g?ldue was dj ssolved in MeOH (500

30 m), concent r at®d BRPFRIEHI VY1 C H o (BTG HRES 4ddkd and the mixture
was stirred ghdifQppespitrghioxyAf1a1-mwoali m,oidie reaction sol uti on was

d und d , (50 dded
et auD 2" sat ur ot REMEATIEIG Kot 111 I 906 117 Come oy KPP VP kaided

to separat e tgyranm-¢aure;l ayer and aqueous | ayer, and the aqueous | ayer was

extracted Wth AcQE ey RLGANL Y YOS, Safi AL 1ep W 105 SOSOfo RIk . oA
pyran-2-one;

6~ (benzofuran-2-yl)-3,5-dimethyl-4-(2-acetylamino-4-
35 (morpholin-4-yl)-4-oxobutyryloxy)-2H-pyran-2-one;
4-acetyloxy-6-(5-bromobenzofuran-2-yl)-3,5~-dimethyl-

2H-pyran-2-one;



9 Septenber 2002 - 67 and concentrated. The residue was dissolved in
CHzClz (1000 m}, boron tribromde (125 g) was slowy added at OC, and then
the m xture was stirred at roomtenperature for 24 hours. Prienteraleri2982

sol ution was concentrated 5 under reduced*pressure, the resulting brown oil
was di ssolved in MeOH (500 m), concentrat ed hydrochl ori c acid (50 m) was
further added and th Hired. at rni o NJIEL.600l i ng,

t he reaction sol utFogbé\%gggggg\gﬁ?r dsu% %rlogggt%\ig‘e%h sure d%cdé’t%

(S00 m) was dédédlt-éﬂt-perlaesﬂdgée,a sat urat ed NaHO03 aqueous sol ution (500

m) was slowy addgd Be&%a&aﬁ%@%%%&m ealr%)s% % %:ig@ﬁqg?ggsmggygh e3nd

t he aqueous | ayer was extracted
with MyS04 anBYFﬁ@F’llijPt‘ér@dcéﬁﬁoédhcémﬁréﬂ@&thl@ Hepyasind?eongs purified

by silica gel col usrn(5eﬁ@wheghaphy16n3bsxam%eﬁ t 4= éa/ %éfrtrelqlab%l-@ _net hyl
6hydroxybenzof ran- 2- c? g | ate. Yield: 37.9 g (y. 60~ H NVR( 8ppm
CDC13): 3. 88(¥; C%F—b’o"% 5OHTBYB2B0¢6PESi1H), 20 6.80 to 7.80(m 4H)

Synt hesi s of met hyb-6bébeatylkarnylbenzefiuran{2carbox~rlate A solution of

e R T

tenperature, and;after stirring for one hour, DVF (35 m) was added benzyl
brom dad 3. 77 ) ves(sbabyyadfes.png. Eh?znhXBHﬁétH@§%gEhEE§§ h.-§ng_hour.

Wat er was added to reacti on so ion, éxtraction d”W'th 30
AcCEt, and th@”&?’@%ﬁ-czﬂamé’f”aﬂa% @Rfed with MySO, and then fil ter ed and

concentrat ed. The 5ezbdﬂ@og\@§aﬁuu§1ed3py aihbeRydek-¢glum chronat ogr aphy

h ! A = 10 bt
T Dona o) BLRC LR ek et ay Tate) "S8-BrEra-22088: g (y. 054 1n

NVR(8ppm CDC13): 8-0&6{pacatlylabidSf{isen2bflohyB56ddbenz8fSephenbel )2002 -

68 J=§.1H2, 2.0H, &{—pl%% ?ngﬁé%raf?? OHg. 1H), 7.43(s, 1H), 7.51(d,

J=8. 1HZ, 1H) ynt 657 S - 4-nof phol i nobenzal dehyde After slowy
addi ng a sol ution 3);‘S—dem’plhmhﬁﬂp!hehZﬂrfBuQSODeg;ymxsrb-FeoaOGunapl 2e a3 M
di et hyl et her f?'&‘%?&éﬂ-ﬁ aﬁt@y&,ﬁ@gnem um brom de, the mxture was
stirred at 30% or

. araformal dehyde §3 0 g and Et3N (3.0 Q)
were added to the 3%ﬂ}%t%§b]rtﬁTWWtﬁe(%k ufe was stirred at 80C for

4 hours. Afte(mé‘@hﬁD&ﬁéd‘ﬂoxﬁ)@ex’l\hﬁygzﬁwpphlb@lﬁt@f@ﬁald—?ﬂﬁEPU.SHSQ&H&hOE—(20 m )
was ad%&d the m xture was stirred for an hour, and en the organic |ayer
and aqueous I%S/%‘r were separated and the aqueous | ayer was rendered weakly
al kaline prior to ®xi+dieony M4+ hdChty-dheso(ganic |ayers were conbi ned

15 and dried ere ncentra The residue
was purified &}g?%f%&,%ﬁ@"%ﬂﬁﬁf& ‘J:}l]é)rrﬁat)gl fagl%yg f;gl?1e§<a(%1§gAcCEt =3/1) to
obt ai n 2hydr oxy- 4- 3m$-p11bh¢ti®3bb1ﬁamm¢%—6¥{@+d5 Bydgoyy{y- 62$) 20 1H

NVR( 8 . o 6. 18(d,
v 2(lﬂgm %ald 1ROEH mg}gﬁe%uéekﬁ ﬁﬂiiﬂ yflaﬁrﬁ &15'2 8 go 30(s,

1H) SviA® he5| s of rﬁ(e A TBLIBY - %h%ﬂlﬁb%‘ew T@T éﬁh %*aﬁ\%&%&r%-zs Met hyl
bronoacet at e e {d Fin&t b K7 (Hsh 4 S£ ©r & - f&mazsghgyl on of

2- hydr oxy- 4- nor pho] i enzal deh eto and
after heated refl 'Jf]oc? m ‘iq‘ ‘gfemf% "ffgn(aﬁo‘l‘?f‘f é%‘?}?rged and
t he not her Iiﬂmtmmmmmmequjmmmmure 30 MeCH (100 m)
and concentrat ed or| aci.d (10, nd ey r si due, and
after reflux for gél'h{)ﬁ QJ %’é K b?rgzo’(ﬁ)lmf)‘%m? %‘IOWaS con pratgd under
reducedOpr es sdirmee t iy ot -thred ok INaHEOSy mapredusnapl ution (100 m) was added to
t he residue prior §g_eaqrﬁégﬁ§9_n4.yn§&m4(5_(2~
(trifluoromethyl )benzyloxy)benzofuran-2-yl)-2H-pyran-2-
one;
3,5~-dimethyl-4-hydroxy~-6-(5-(3~
35 (trifluoromethyl)benzyloxy)benzofuran-2-yl)-2H-pyran-2-
one;

6-(5-(3,4-dimethylbenzyloxy)benzofuran-2-yl)-3,5-



35 and the organic |layer was dried wwth MgSO4 and then filtered and
concentrated. The residue was purified by silica gel col u% ﬂ?onat%;d' aphy
(n-hexane/ AcOEt = 5/1) 9 Septenber 2002 - 69 to obtain

6- nmor phol i nobenzof uran-2-carboxylate. Yeld:-3.1 g (y. 71~) '"H NVR(8ppm
CDC13): 3.22(t, J=4.8Hz, 4H), 3.80(t, J=4.8Hz, 4H), 3.95(s, 3H), 6.96 to
7.00(m 2H), 7.44(s, 5 1H), 7.53(d, J=8.6Hz, 1H) Synthesis of nethyl

5-f or nyl benzodimerhPl edr psyday e2 KZoPBai38-ghewas added to a sol ution of

5fornyl salicyl al dgzh?d&]{%gh?i @nﬂ v & egyl el gm@ cetate (30 g) in

acetonitrile (500 ter ref or 10 24 hours foll owed by
cooling, the ?bb%@?%Wﬁ%@@ﬂYiBﬁn%ﬁ§u¥ﬁpt%réa)aﬁH PHE2RDZhORe:i quor was
concentrat ed undergrgese gogyegegtglmétﬁﬁlusawgd(aanonlun1ch|or|de aqueous

solutlor;ol(IOO rﬂ%\l\gp ded tothgrem 8 r to ex raction with AcCEt,
and t he2or ganfR1¢2Y %xm‘i’%‘aza UHRE R Mjé v nByFHBn fPPféred and
E:on(r:]entra'; 2d The 3e?dijmem%lpwhyded}lda?s(se(:% gel colum chrgmat f)g[ aphy
n- hexane/ Ac 0 n 5 myl,b upa car boxyl at e.
Yield: 15 g (Cghl%ﬁg)m%bﬁ%% %ll’ll%l g@%%{'f I\iﬂr% Spggég &/%t’ hesi s of net hyl
5- (di met hoxynet hyI;b@-rﬁnﬁ@tlamlitahb@RWm@l\/ﬁt-h%(mprpbbénnasel@nglg)- and
pol yner - boundg S u o] t 5 25

f or myl benzof uraﬁﬂ-%l(c%hg ?’yfm’?q%‘g?? gﬁ ¥ f()éh vaﬁg%nr@ gft er allow ng
the mAQure to st%@%@tyg@mt%n%e@m%‘?}eﬂoﬁ 85héérs, the reaction solution

was filtered apghrd }t@w@éém:s&ﬁfypr5wﬁl@@ppﬁe{neﬁeﬂbéﬂgemsﬂuQegilpLessure
The residue was purified b ica gel 30 colum r omat ogr aphy

(n- hexane/ AcCEI"EY %321 %bt ai n net hy|
5- (di net hoxynet hyl 3 peenaixhett oyt 24 <clay doxxy-aée(S5Y(e+d: 10 g (y. 54%) 1H

NVR( 8ppm 3to 7.61(m
3H), 7.81(s, TF% %%'ﬁﬁ%a?%’fﬂ)berhg %(gjzrsr%%un vxgsél%‘r( 5%2%2b§n§ process
simlansto the pr@eﬂdm@twhehlmyﬁm:awpﬁe(5t|$2ﬁghen918epterrber 2002 - 70
organi ¢ chem ¢ th n e art. Ethvl
5- br ormbenzofur an- Jgycartﬁygxy)fate ﬂ%%% Pgﬁ%§’£§g4ggtwﬂ =7.3Hz, 3H),
4.45(q, S J=7. 3Hz, 62t) (27,%54-‘50111_1%013%21}7/ @Ky Jegngefurapy2-yl b43 ddl;

J=8. 4Hz, |—glmg¢g 174 82 fr o _Zzg.t%yray,-j)zfg gaple 1. Synthesis of
4- acetyl oxy 6- (benzofuranu%Z I di net h~l - 2H pyran- 2- one_After addi ng
‘r%/ﬂ*F

60~ NaH (220 ng) t% &bl lblformb%%%mxwla%%‘yfue%x%p%%a%o%lre (750
nmg) in2pHF (dihet 1ﬂ@r@§tﬂir§iylmquﬁénﬁz:$@é 5 minutes, the nixture was

cooled to -78C. To_t eaction sol uti ere saddd 6 n- BuLi
(3.3 m), and the %gu?‘g r\‘lvgl% YRR Y ox}? $o7 %a% L% ?()%/Iprepare a
di enol ate. A dfmsohypl+orhwdroset - 2y emzdfemancar boxyl ate (300 ng) in THF
(10 M) was added t | at t us e s stirred at -78C for
3 o 1aen L gnel Al gy g A Le 8154 115 ©5 S
3 we

20 mi nutes. The reattion so ion o'retlrn to 0C, aqueous
KHS04 was adde@tzfaﬁycamrmwgalemlem%}cwemﬂ%ereer?oYMedZﬂ;rPnran 2~

25 one;
3,5-dimethyl-4-hydroxy-6-(5-(2-propyn-1-
yvloxy)benzofuran-2-yl)-2H-pyran-2-one;
3,5-dimethyl-6-(5-(3-fluorobenzyloxy)benzofuran-2-
yl)-4-hydroxy-2H-pyran-2-one;
30 3,5-dimethyl-~6-(5~(4-fluorobenzyloxy)benzofuran-2-
yl)-4-hydroxy-2H-pyran-2-one;
3,5-dimethyl-4-hydroxy-6-(5-(3-
methoxybenzyloxy)benzofuran-2-yl)-2H-pyran-2-one;
6-(5-(3-chlorobenzyloxy)benzofuran-2-yl)-3,5-
35 dimethyl-4-hydroxy-2H-pyran-2-one;
6-(5-(3-aminobenzyloxy)benzofuran-2-yl)-3, 5~
dimethyl-4-hydroxy-2H-pyran-2-one;



20 AcOEt. The organic layer was rinsed with saturated saline and dried with
MyS04, and then filtered and concentrated. The residue was crudely urified
by silica gel colunmm chromatography (n-hexane/ AcCEt = 3/1 9 eEWﬂ)ef 0%t ai n
met hyl 5-(benzofuran-2-yl)-2,4-di net hyl -34825 dioxopentanoate Yield: 433
mg (m xture) An aqueous solution (30 m) of LiOHhydrate (2.62 g) was added
to a solution of 5- (benzofuran 2-yl) -2, 4di net hyl - 3, 5- dloxopentanoate (14.98
g) in MeOH (50 m), ﬁé-a(r%a(ér-ttélrtogmcraﬁtﬁgwétaf?ldeﬂﬁkf%%m F7f PR

m nutes, the Magiymgs3ﬂdﬂmdﬂuy14ﬁjhyuxﬁxy Irdyspthpressis e. The agueous

sol ution of the re5|due S ri wi_th Et 20 and then cooled on ice, and a
KHS04 aqueous sol uti &% Sk O&ﬁagd‘foﬁ ditstment to pH 2.0 to 2.5. The
precipitated 3mtoxystaaibonydamifnd )theren Jafy \dreh 20 feech V2 3L wedt g5~ The

not her | Lquor fur,at I|ne and extracted 9 Septenber 2002- -
71 mntthcCEFW%%t §lh§%o$§£#n66I§QEr was concentrated. The residue was
conbi ned with the fiHacertadostyi-3c5ystigiet hydnd -afi-er addlng pyrldlne (40 m )
and Ac20 (40 mp);.f 1428 Hethdhe sWaF oty 1ldx8A rin zrmatrferao

hours. 5 The reaction solution was concéntrated under uced essure and
the residue w&%iecrystallized from nhexane/ AcCEt 3/1 to obtain

4- acetyloxy 6- (benzaﬁ@@&@i&kb}3§S5rﬁmﬁﬁﬂﬁmL. 5pyran 2-one. Yield: 6.11 g

725 (o8 ao( AP eSbos AR e 2y o RN PSS, 327, o

1H) Exanpl e 2. Syn#thesietydbxy-6-(4-benzyloxybenzofuran-2-yl)-3,5-

6- (benzof uran I d vi4- droxy 2H pyran-2-one 15 An aqueous
solution (30 ﬁﬁp%t%yﬁ 2ﬁ-h %gte 5 ng) was added to a sol ution of

4- acet yl oxy- 6- (benﬁeﬁaﬁ&ﬁlzywrﬁs(5—@FﬂeW&ﬂXXEQWQQﬁﬂﬁdbdﬂmy10330@-g) in MeOH

(100 M) at Ogim@@qufbgL pythhlbognat. room tenperature for 2 hours, the
MeCH was distilled oOf under reduced pressure. 20 The resi due was rlnsed

with Et¥d, and theﬁ—aCRﬂseoxaqéeéuéle@rt@tylaﬁwﬂésmyaereefwana&’mst ment
to pH 2.0. Thgipregipiktahed-ehpgstals were filtered off and thoroughly

rinsed with water and EtzQO in tha rder .and_then dried_to _agbtain
6- (benzof ur an- 2- yl f-8CE% HE%§F5§F(%Z%eﬁﬁHFS%ybfﬂzﬁ§P§ﬁnzzoﬁ&)‘9vérd 2.54 g
(y. 98.50 1H NVReBppm-2BMVMpOrda)2-bn83(s, 3H), 2.28(s, 3H), 7.28 to 7.47(m

R el

6- (benzd® ur anhgdybky42Bepzoghely®ng-di net hyl - 2H pyran- 2-one Pyridine (64

ul) and benzoyl chl,oc ) ] dstoea,s X
6- (benzof ur an- 2- yI4 Eggyﬁé§ P iwﬁy Egg q2ﬁ-g;rgh%%8§%§ rL]1l(%fon)y:Llor}fyCHzm2

(535 n), an&ePﬁ@fHF%Pu?eYQAS2§rPVFé6 gtOP6dm t enperature for 50 mi nutes.

The reaction sol ut kaaceRy189yCed (70banay ) ofyBepleTbear2003 1) 53 5-KHSO-
aqueous sol utigon agﬁéeétracted AcCEt, and the organic layer was rinsed

with sat ur at e§ 8&E; HaPHFPBaghPPﬁ iMySO~-, and then filtered and
concentz@t ed. The BeSdememﬁylpuph&dedxbyssuBLca gel colum chromat ogr aphy

5 h [ A bt 6- f
o) benzoy! oR5soRYGRRRERY ThehSo Rtk b s IGRARN A2 one: 11 50 Li gt

yeIIOMIcrystaIs 3,5-dimethyl-4-hydroxy-6- (6~
methoxymethoxybenzofuran-2-yl)-2H-pyran-2-one.
The compounds represented by structural formula (I)

30 above will sometimes form acid addition salts or base
addition salts. As specific examples of acid addition
salts there may be mentioned addition salts of mineral
acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid and phosphoric acid; organic

35 acids such as formic acid, acetic acid, trifluoroacetic
acid, propionic acid, oxalic acid, malonic acid, succinic

acid, fumaric acid, maleic acid, lactic acid, malic acid,



1H NVR(8ppm CDO,): 2.04(s, 3H), 2.35(s, 3H), 7.24 to 7.42(m 3H), 7.49 to
7.77(m 5H), 8.23(d, J=7.3Hz, 2H) 10 Exanble 4. Synthesis Q

6- (benzof uran-2-yl 1- 3, 5- di et hyl 4- net hanesul f onyl oxy- 2H pfréﬁ'ﬂt%%rem@?BN
(130 ul) and met hanesul fonyl chloride (24%l) were added to a suspension of
6- (benzof uran- 2-yl) - 3, 5di net hyl - 4- hydr oxy- 2H- pyran-2-one (40 ng) in THF (5
m), 15 and the m xture was stirred at roomtenperature for one hour. The
reaction sol W3GFATES FOLM edCi kYt &C adEEBusmRiBaNegHdfeRicadcdd @wrch AcOEt,

and the or gani€nd a1 168 i A6ed; Wahdl satdiat edlinal hBeaandughi gd with MySO!
and then filtered anda$$])yn§entrat d. The residue was gurlfled 20 by silica

gel colum cH? okt (FPHe%k meARESERCIdp, 45 fBegpfarnexamples of
6- (benzof ur arb&se¢/| 3dBi Hi st @4 hyyd - Yhet daneg ube f nent dsyedHspY EaNOZ- ONe.

Yield 6 820 Yel | oy, cryst al 1H NMVR

2. 505, 2ar) MAaE S g TSEBESRE' Soqutih, Sy BBThsgrT T satsk, b1y

7.66(d, J=7. Gi-izqalij)t E)G&ﬂ@fﬂéleﬂynhd!@@ls shch as magnesium, calc1um,

6- (benzof ur an; 21y 148, r TRy | dad Pe PaA T 641 €87 B2XBA5 2EF BNGAB- Zo0Bg VEC (43
ng) was added to a soI ution

(benzof ur an- 2441 -8 5Ly hee hgnd ARG BXG+ 23F pyedh- @S oRdlEa0okgpmmpREsmi ni
acid (23 my) A d¥Bin {2 lafonidn DMck 3ad det RpHakmEn Mhxt ure was stirred at

roomtenperature for. 21. 5 hours., K The reaction sol uti on_was concentrated
under f8duced HRLSF AR h ot T HRE L HIRORLRN | RANBY13BNENL IR,aRd|

col um chr omai®gagHyn 4 Yantexaneh Ac Cilte p2édent 9iSepheibera20082 - 73 3/ 2)
to obtain d.b

6- (benzof ur an= rf%}‘l‘sa%s%s d?%?ﬁ/?s 40% ZJ?)Q/?l%@}I‘%%WB%?(yfeE?EfﬁPEﬁ dne. Yield:
30 ng (y. 53.2Pudiiwghdl yidtrowl xr B} al s ﬂHNWBplpmrcmﬁsguusstI(/stesH)
2.38(s, 3H), 5 7.53(d, J=8.2Hz, 1H), 7.61 to 7.69(m
2H), 7. 99( dd, aJ“‘F%ﬁBEtS%l g‘iﬁ’;ﬂiﬁgn% 32(d, J=7.9Hz, 1H), 8.90(d, J=4.6Hz,
1H) Exahple 6. Syrmhfeg;@nRﬁunds of the invention may generally be

3, 5-di met hyl -4- QR Qx Ysp -t(@gc;mgwé Wﬁﬁ@@%@x&&h@%%&@@tzo@ne 10 A
sol ution of nethyl 2 rreth - 3-oxopent anoate (865 ng) in THF (30 nml) was

sl owly added FEI‘(PG@%’ifé'i)e]nsﬁQ)rﬁ of WNH To%bt FRFE AR THRE (BRCRFF2L AnduSERer
stirring for Jddhdsy t@ﬁalﬁiteléns<ﬁwtelw55mi&dcé@ -d8&génts | a8 M nBuLi
(3.8 M) was sl ow add dropwi se. ., After stirring 15 the reaction solution
at -78C for ﬁ%%ﬁt Ei‘ae ‘?%h - et hyl

6- nmor phol i nyl benzofuran 2-carboxyl ate (1. 3 g) in THF (15 nl) was slowy
added and the m xture was stirred at -78C for 4 hours. A saturated ammoni um
chl ori de aqueous solution (30 mM) was added to the 20 reaction sol ution,
and after bringing it to roomtenperature, extraction was perfornmed with
AcCOEt and the organic layer was dried with MJS04 and then filtered and
concentrated. The residue was dissolved in MeOH (30 mM) and THF (30 m), a
4 N |lithium hydroxi de aqueous solution 25 (10 m) was added, and after
stirring at roomtenperature for 4 hours, a saturated KHSCa aqueous
solution (50 M) was slowy added. The deposited yell ow precipitate was
filtered off and rinsed with AcOEt to obtain

3, 5di net hyl - 4- hydr oxy- 6- ( 6- nor phol i nyl benzof uran-2-yl)-2H30 pyran-2-one.
Yield: 1.40 g (y. 82~) 1H NMR(8ppm DMSO-d6): 1.92(s, 3H), 2.26(s, 3H),
3.19(t, J=4.8Hz, 4H), 3.75(t, J=4.8Hz, 4H), 7.05(d, J=8.4Hz, 1H), 7.16(s,
1H), 7.25(s, 1H), 7.54(d, J=8.4Hz, 1H), 10.8(s, 35 1H) _ _ 9 Septenber
2002 - 74 Exanple 7. Synthesis of

3, 5-di net hyl - 6- (5f or nyl benzof ur an- 2-yl ) - 4- hydr oxy 2H pyran-2one



A sol ution of methyl 2-nethyl-3-oxopentanoate (7.5 5 g) in THF (50 m) was
slowy added to a suspension of NaH (2.1 g) in THF (200 nd _af
stirring for 10 minutes, the mixture was cooled to -78C ar?)(]seﬁg@b?w#@éu
(32 M) was slowy added dropwi se. After Xiwrring the reaction solution at
-78C for 30 mnutes, a solution 10 of nethyl

5- (di met hoxyrrgt hgl |%Eenzof ur an- 2-(far boxylate (10 g) in THF (50 m) was
sl owl y added . € stirred at -78C for 4 hours. A saturated

ammoni um chl ori de aqueous solution (30 mM) was added~to the reaction
solution, and after bringing it to room 15 tenperature, extraction was
performed with AcOEt and the organic |ayer was dgj,ed .Wit MyS04 and t hen
filtered and concentr ted The resi due was {di ssofvedsin OH (100 m) and
THF (100 m), a 4N | hydr oxi de aquequ utien (26 m) was added,
and after stirring at rpom 2% tenperature flor holir s, O%e isat ur at ed KHSO4
aqueous solution (50 mMg was slowy added. |The depe'ssi ted ellow precipitate
was filtered off and rinsed with AcCEt to tain

3, 5-di net hyl - 6- (5-f or myl benzof ur an- 2-yl ) - 4hydr oxy- 2H pyr an- 2-one 25 Yi el d:
10.8 g (y. 95~) 1H NVR(bppm DMSO-d6): 1.87(s, 3H), 2.23(s, 3H), 7.51(s,

1H), 7.78 to 7.92 M. 2H), 8.28(s, 1H), 10.0(s, 1H) Exanple 8. Synthesis of
4- acetyl oxy- 3, E yl\ 6- (5 formp of ur an- 2-y| -~pyran- 2-one 30 After
su

addi ng Et 3N (1.7 g BAsi on
3, 5di net hyl - 5- (5- form/lcbenzofLLran 2- n2-one (5.0_g) in
CH2C12 (100 m ), the m xture was cool ed 08”I Cg; oride (1.32 9)
was added and the m xture was stirred at roo era ure for one hour. 35
Water (100 m ) was added to the reaction solution, extraction was perforned
with AcCEt, and the organic layer was dried with MySO4 and then filtered
and 9 Septenber 2002 - ¥5 cewcentrated. The residue was pupi fi eshcby
silica gel colum _chromat ograpghy (n-hexane/ AcOEt = 3/1) to obt\ain
4acet yl oxy- 3, 5- gifregt Ibenzofuran 2-yl ) pZrpy+a ' ,
5.1 g (y. 88 R 3H),
7.46(s, 1H), 7.6t : 96(d R 4Hz - :
10. 1(s, 1H) Exanple 9. Synthe bs of 3, hyl - 6- (5- ( (3, 5- di ox0X¥
2, 4-thiazolidinylidene)nethyl)benzof uran- 2yl ) -4-hydroxy-2H pyr an- 2 one

Pi peridine (100 ng) was added to a sol ution of

4acet yl gxy- 3, 5-di &l s bsd Br or henzpi ik a gﬂﬁ( v Phge (374 D)
and 1, 3-thiazoli dﬁ% 2, 4-di on};e (ffy?}LS 15 ng%gl rrF'?'DH%AQO i_a&l;ﬁ[gnd the m xture
was subj ect edleni Webieel QJ%HHW inyent iwureay Afe @rcv,d}m«iaqhgby aths-mehtpdim
hydr oxi de aquegsisn SO Ubi b PrNass added A t, 10 SLactiap é@'é‘%@ﬂ“ and
then after stirring for one hour it was concentrated under reduced

pressure. TheSCPJelstmIe Zﬁmﬁp&wdis@ushytlsmddh-lginﬂo o e chrioresttozd aphy
(CHzC12/ MeCH = 5%]% J‘;

3, 5- di met hyl -BLY (%’q%’d\’% PSS L &3S di TS | FEHE et nh I SBERRF H BN- 2- y1)
- 4hydr Ry - 2|—|-qn§/rtaaﬂ 2arohel ofjel vk lei) ofy (3yBuldl~ )or252 Jfbd;ml\ﬁ(&mm &VEO- d6) :

184, 14 q'j@m ag%g’%ﬁle%tg AR 10 o0 s, 18] Exampl e

10. Synt hes| Ptz ester derlvatlve is allowed to

3, 5-di 0x02, 4-4du a@t@&fé’émyféﬁ%fada&?@&{dgﬁéh@laﬂ )td¥btain a diketo
hydrox~r-2H—p ran- 2- one

3, 5- di met hy| -68 & (J(fgt%ﬂ%ﬁ%&)tez smThabhhasttne)nternediate is

met hyl lsenzofsuiedtod ) tdt-dmyiek DX Yhy?diyT il 2 - 008 {130 48Hd | tr&a theredl €01 vent
of EtOH (10 m) and 1, 4-dioxane (10 m) there was added 10% Pd/C (70 ng),
35 and the nmi9R%AE @5 GtRYFRRE f orTh k8t rest e dviveRNeAka e rRAPher e.

The reaction g0l 4L on.vas §4 118060 ﬁJEEOlYSLS followed by acid

treatment and then treatment with acetic anhydride and

pyridine to obtain 4-acetyloxy-a-pyrone, and this may be

20 again subjected to alkali hydrolysis to yieid 4-hydroxy-



9 Septenber 2002 - 76 nother |iquor was concentrated under reduced
pressure, and then the residue was purified by silica gel .colum

chr omat ogr aphy {CHzO 2/ MeOH = 5/1) to obtain ' o September 2002

3, 5di net hyl - 6- (5-{(3,5-dioxo-2,4 5 51

thlazolldlnyl)nethyl)benzofuran 2-yl) - 4- hydroxy 2H- pyran2-one. Yield: 352
mg (y. quant.) 1H NVR(bppm DMSO-d6): 1.97(s, 3H), 2.24(s, 3H), 3.34 to
3.55(m 1H), B-fykdre.3. dABrnEdived. O8 i DB ddder Lhtedfédiatd)
7.39(d, J=8.4Hz, 1H), 7.61(d, J=8.4Hz, 1H), 8.12(s, 1H), 10.93(s, 1H),
12.20(s, 1H) n@ya@‘ﬂ é:rgatesl)/mm:émagl gcid such as sulfuric acid,

6- (benzofura sHoudr, - t o0e A sol ution
of nethyl 2- %Cﬁk%qﬂo#oxongﬁ%&g{?ﬂ(gg -(l)%d}% r?@nahzl'ﬁl:r@(/5@{%1)Zuvvas added to a
suspensi on ofreglrcea i r(edt8: ney) uq1dﬁﬂéxnﬂl4ﬁ9dndny*a{nxﬁam@ on ice, and the
m Xt ur e_was %riord'uecdc.%tn :ch‘of or 1% m nutes and then at roomtenperature for
30 nlnuPes was cooled to -78C, 1.66 Mn-BuLi (9.2
m) was added, 20 and the m xture was stirred at -78C for 30 mnutes to
prepare a dienolate. A solution of methyl 2benzofurancarboxylate (1.25 g)
in THF (5 m) wasra ot he dienolate, and the m xture was stirred at
-78C for 30 m nutes. action sol ution was brought to 0C, an 25 NH-C
aqueous sol uti on was “adde -ﬁching, and extraction was perforned wth
AcCEt. The organic | aye was i nsed with water and saturated saline in that
order, and then dried th Na2SO" filtered and concentrated. The residue
was dissolved in MeOH (p0 m ), and after 30 adding 2N-LiOH (30 nl) and
stirring at roomtenperature for 2 hours, 1N-HClL was added at OC to acidity
of approximately pH 3, @and extraction was perfornmed with AcCEt. The
organi c~~l ayer was rinsed with water @nd gaturated saline in that order,
and then dried wth 35 NaZSO' fqlter anfd concentrated. Pyridine (20 nm)
and Ac20 (20 ml ) Rl qdded to tthe yesidue~opnd after.stirring the mxture
at room tenperatureé S ]t 9 Bept enberr
concentrat ed ungler et -.surgé_lhﬁ__gg_due
m), imdazole (483 ngy) as @added at 0C, and after d

OC for 10 m nutes and then afyraoomtenperature for 30 m nute i S
concentrat ed under reduced pressure. AcOEt was added to the ?e5|8ue Cand
the precipitated crystals were filtered off. The crystals were
recrystallized from Et to obt@in

6- (benzof uran- 2-yl)-4-hydr gxy- 3t met hyl - 5- npent yl - 2H pyran-2-pne. 10 Yi el d:
357.9 mg (y. 16.10 1H NMR(® O d6): 0.87(t, J=6.9Hz, 3H), 1.28 to
1.60(m 6H), 1.93(s, 3H), 2.74 to 2.85(m 2H), 7.28 to 7.46( 3H), 7.63(d,
J=8.3Hz, 1H), 7.75(d, J¥7.3Hz, 1H), 10.86(brs, 1H) 15 Exanple 12. Synthesis
of 3,5-dinethyl-4-hydroxy-6-(5nethoxybenzofuran-Z“yI) 2H pyr an- 2- one 3

( 138 mg) was-af Q a s@iution of 5 nethoxysal oeh de (452 ng) fand
6- br ononet hyl - 3 ne\ yI-A-nethoxynethoxy 2H—pyran- ; (:77 j) in
20 (5 M), and t vas sthrred at roomtefrperatd obhotw.g. | A

6 N hydrochloric aci @ aq $f sol ution was sl ow y| added td)the reaftion
solution, and after stirPing® or one hour, extraciion was perf@¥neeMn t

Ac CEt and the organic |layer was dried with MgSO, and then 25 filtered and
concentrated. The residue was purified by silica gel colum chromatography
(n-hexane/ AcCEt =rhellik@+@blk@itBr intermediate of Production Process

3, 5- dlnethyl 4- hydr oxy- 6- ( 5- nethoxybenzofuranZ yl)-2H pyr.an-2-one. Yield:
229 myify. 8G$Fa3‘oaiﬁ°|\|l’9ﬂ( B5PRUCESCPY) anpthers mesipd SWdANEs@s 4. 00( s,
3H) 5. 50 tOP@o@Q@Q&%a PHbce@s80 .t 0 A7 HRXBF A Ketaie! 4 513 reStudesith of

5-di met hyl - %%r%ﬁ%h ag LDA to prepare an enolate, and this is

reacted with a malonic acid ester, such as malonic

monomethyl ester-monochloride, to obtain a diketo ester
15 intermediate. Alternatively, a diketo ester intermediate

may be obtained by a process wherein a diketone obtained’

by reacting an acid chloride or ester with a



met hoxybenzof ur an- 2- ~1, - 2H ~pyr an- 2- one

3, 5-di net hyl - 4- hydr oxy- 6- ( 7- net hoxybenzof uran-2-yl )35 2H pyran-2-0 S
obtained in the same nanner as the precedi ng exanpl e. Q%S%W%H%&%Q%Z _
78 _ Yield: 78~ 1H NWMR(8ppm CDC13): 2-168s; 3H), 2.26(s, 3H), 4.00(s, 3H),
5.50 to 6.50(brs, 1H), 6.80 to 7.80(m 4H) Exanple 14. Synthesis of

6- (5- am nobenzof uran-2-yl)-3,55 di net hvl - 4- net hoxynet hoxy- 2H pyr an- 2- one
and 3, 5-di netkpﬁ}}z_qif_\{rg/_]()%qtone enolate is treated with 2 equivalents of

~| am;jno) bﬁnlzoi L}:Ea?déh Zon ﬁmmwﬁ@arb 2k ]Ed&re&kfbl%&fl,e Wi ch S WHeD 012

3, 5-di net hyl - 4- net hoxy.net hoxy- 6- (5ni_ t rrobenzof ur.an-2:yl) - 2H pyran- 2- one (100
mg) in di oxanreeaﬁjt?‘gdy% %)r%ozlzféiafﬁfi FPTPPHEF e SRR 8)dd88r§¥’“Pd/C (5 ny),
and after di shiacidy dde oratinatrhwlesseibcatates.phere wi th hydrogen, the

m xturegwas sgif Lf'éiclaén raomd E%r ature overnight. The reaction solution
was filtered ) d then purified by silica gel thin-Ilayer
15 chromat ography (n-hexane/AcOEt = 1/1) to obtain

6- (5am nobenzof uran- 2-yl) - 3, 5- di et hyl - 4- et hoxynet hoxy2H- pyr an- 2- one and

3, 5-di et hyl -% | am no) benzof uran-2-yl) - 4- t hoxy- 2RI;I- pyr an- 2on
e. 20

6- (5- am nobenzof ¥+an ;N
Yield: 45 ng (y. 49~)01H

, 5-di_net hyl - 4nethoxy pysfan- 2-one;
R(8PPm CDC13): 2.12(s, 3H), 742§ 3H),
3.64(s, 3H), 5.16(s, 2H . 83(dd, J=2.3Hz, 8.9Hz, 1H), 6.96( 25 J=2. 3Hz,
1H), 7.20(s, 1H), 7.33(d, 9=8.9Hz, 1H), 7.42(s, 2H) OTmS

3, 5-di net hyl - 6- (5- (et h~l am no

Lbenzof uran- 2-yl) - 4met hoxynet hoxy- 2H pyran-2-one; Yield: 33 nmg (y. 33~) 30
1H NMR(bppm CDO , )5 1.30(t, J=7.3Hz, 3H), 2.11(s, 3H), 2.39(s, 3H),
3.19(q, J=7.3Hz, 3{l62(s, 3H), 5.11(s, 2H), 6.69(dd, J=2.3Hz, 8.9Hz,

1H), 6.75(d, J=2, 7.20(s, 1H), 7.31(d, J=8.F Exanpl e 15.
Synt hesi s of 6-(§-(ac t yl @m no) benzof ur an-
yl) -3, 5-di et hyl - 4- thoxvmet hoxy- 2H pyr,a ¢pt enper,2002 - 79 _

Pyridi ne (400 =I)~and Ac20 (15 ul) weré&
6( 5- am nobenzof uran- 2-yl) -3, 5-di m-t hyl - 4- {pyran-2-one (45
ng}, and after stirring the mxture at roomtenperature fog 6 hours, an
NHaCl aqueous solution 5 was added and extraction was perforned with
CHzCl z. The organic |layer was dried, filtered and concentrated, and the

resi due was purifige jliga iNn-4 ay: 0 2) to
obtai n 6-(5acetyl aAm'q}no zbozér#zfaflurc%%yft{/ﬂ%]df{}gq{ﬂtﬁg{ehﬁ %Q{Legg%e(n%%g‘l

met hoxyoet homea? ldlma dare prenmced dyd:th20 meaphod s3@6n Hd Mvi(dueimonCDC1 3} :
2.10(s, 3H), 2.17(s, 3H), 4}%&5 3H), 3.64(s, 3H).. 5.20(s, 2 7.32(s,
1H), 7.45(d, FEH5R,3 1HA %’f LRI YI=§-vF O ‘%e@f"é% € 545 HD, 1H) 15
Exanpl e 15. %ﬂﬁfaﬁ@ﬁécﬁ B}fla method in wlhichha benzofurylketone is

6 (5 am robenzol i an &0 1o &34 1@30*13’ crhely VR Td PN 300G S (20 M)
am nobenzof uretn, 2£pk) eRahpllenethyl tiigei boxyaetbaxyihipypahon?2eone (58 ny),
one drgg of c&mlncc[}elrg rie}:{eedorZOa haq_ro%chcl %riie%t ¢ci d was added and the m xture was
stirred”at room rﬁ)erature Or- One Fod."“The reaction sol uti on was
concentrated under reduced pressure and the residue was purified by

t hi n-1ayer chromat ography (n-hexane/AcOEt - 1/1) to obtain
6- ( 5- am nobenzof uran-2-yl) - 3, 5-di net hyl 25 4- hydr oxy- 2H pyr an- 2- one.



Yield: 13 ng (y. 27~) 1H NVR(8ppm DMSO-d6): 1.93(s, 3H), 2.27(s, 3H),
5.71(dd, J=2.0H2, 8.9H2, 1H), 6.79(d, J=2.0H2, 1H), 7.16(5,.1 7. d,
J=8.9H2. 1H) 30 Exanple 17. Synthesis of 6-(6 ~ 9sebilmper 2002
benzyl oxy) benzof uran- 2~1) - 3, 5- di net hyl - 4-hydr oxy- 2H Qyr an- 2- one and 4- acet

| oxy- 6-(6- (benzyl oxy~benzof uran-2-yl| 3. 5-di met h~l - 2H pyran- 2-one A sol ution
of nethyl 2-nethyl-3-oxopentanocate (3.24 35 g) in THF (30 m) was slowy
added to a sugpedatefnoaf PNable£809 ng) in THF (50 ml) at OC, and after
stirring for 10 9 Septenber 2002 - 80 mnutes, the m xture was cooled to
-78C and 1.58 M nBuLi (14.2 m) was slowy added dropw se. After stirring
the reaction solution at -78C for 30Fg1nutes a solution of nethyl

6- (benzyloxy}benzofuraq}% carboxylat (4.26 g) 5 iph THF_(15cmb) s spaw y
added and the m xté@re nas stirre VU € for 4 hoprs yat ur at e ni um
chl ori de aqueow i on was adde to t he reacti opRsP on,
bringing it to roxnterperat urne, ion was pefformed wid’h AcOEt and
the organic layer 10 was dried Wt h dpySCa and then| filtered and
concentrated. The residue was dissolved in MeOH (3D nl) and THF (10 nP), a
4 N |ithium hydroxide aqueous solution (5 nml) and water (50 ml) were added,
and after stirring at roomtenperature for 4 hours, a saturated KHSO
aqueous 15 solution (30 m) was slomﬁy added. The dep03|ted yeIIow
precipitate was filtered off and R nsef@Rith AcOEt to obtain Al OH

6- (6- (benzyl oxy) benzof ur 3 «|nethyl 4hydroxy- g
Yield: 964 ng _(v. '25r§ ) y Q
5.27(s, 2H), 7.11(d, J=8 AH M.
filtrate was further concentrated 6hd. reduced pressur e, mater (éb W) and
AcOEt (30 m) were added, the 25 organPc |ayer and aqueous |ayer were©®
separated, and the aqueous layer was extracted with AcOEt. The organic

| ayers re conbi ngd, nd.c e Acetic
anhydrig;e (10 m) gndegiéfg ﬁ% ?3é2$§yme§%£%gégg ?og§hgﬁge2%g%é%qgﬂd after
stirring 30 omaynadhod, béherodaced dvy schetmenhedsshonneasr akreduanden reduced

pressure and purified by S|I|ca el col um chronmat ogr aphy gn hexane/AcCEt =
5/1 -j 1/1) t§r8ﬁ?§§n benzofuryl-a-pyrone derivative

4acet yl oxy- 6- VL OXY) u -2 hy Dg 2- one 35
Vield 004 mpopoe toRErbY Y IR LY 5 g~ BHPRhEL B PGS

2. 37(|s 9 Septﬁnbe#c@@%ubsaitu&ld)t a%r Q¥es 6 -ddrbdhn &Qqﬁéte?:.rBQ(m 9H)
Exanp 8. Synt is, of

2 aco-idky- 3, O EReREF 5. L SRy L TERIR T A2 5] « 2BF pyT an®2oRE FBEX

sol uti on of 4lacee§¢ba@ Bi{lp & substituted salicyl aldehyde in the

(benzyl oxy) be yl) thyl g p (500 ng) in EtOH
(50 m) and 1{91?9%«?;2%%13 %Ob%sé ﬂéﬁemms%dégé%g %g?c (100 ny), and the
m xture was v roomtenperature for 3 hours under a
hydr ogen gas atnDsphere. The reaction solution was 10 celite filtered, and
then the filtrate was concentrated under reduced pressure and the residue
was purified by silica gelRicol ufm chronatography (n- hexane/ ARQEt 4”%/1) to
obtai n 4-acetyl oxy: 3, 5- di neyh an- 2- one.

15 Yield: 388, r@

15 0

Benzofuryl-a-pyrone derivatives of the invention

wherein R?> (wherein R? represents a group as defined
above) is COR® or SO,R® (wherein R® and R® represent groups

20 as defined above) can be produced by the method shown as

Production Process 5. Of the benzofuryl-a-pyrone



1H NVR(8ppm CDC13): 1.92(s, 3H), 1.97(s, 3H), 2.37(s, 3H), 5.50 to
6.50(brs, 1H), 6.80 to 7.80(m 4H) Exanple 19. Synthesis

4- acetyl oxy-3, 5-di met hyl -6- (6(trifluoronethanesul f onyl oxy?t?gﬂEemq.ﬁr&RQ%Zo

vl )-2H pyran-2-one Pyridine (100 ng) was5Sddded to a sol ution of

4acet yl oxy- 3, 5-di net hyl - S- (6- hydr oxybenzof uran- 2-yl ) - 2Hpyr an- 2- one (3S5 ny)
in CH2C12(10 m), and after stirring at roomtenperature for one hour, 25
trifluoronet IMerRswAtioRT aﬂmim}a Y 1shargin et sdom § b@d@dflwml-eatool i ng

on ice and t 1. xtu WAS, SJ r rpom.te r h S
saturated Na Iia(teune(%uls ol |"{:)hndt(e%d1 n}? ) Ras gggdgﬁ%f gb% a ea(g(t'_"]“ri B
sol ution, exta aeatihod stelrﬁalrrf oF reth i ity AsGE T 1 aahd Q-Ifmrmqﬁmr}cl-a@- I ayer was

dried with 28 andthenfll ered and c entrat.ed. The resi due was
purified byNgh ¥ Yget™ pc‘(ﬁ‘iﬂﬁ% ot oGt %qi/a cﬂe%n%?}fb\c =2/1) to

gbt ai ][1 éacet2 W@aﬂrc%ﬁ:rdlmi&wslseﬁs (12 1$I r4I gdutggézmmﬂ%tlfﬁw@@ws Jl.f

enzor ur an- ran one. |.e SS, aha ySI S.
U Ry VR e A R S B SRR LS SR A R

4- acetyl oxy- Frirytmieteyin &Ké(pﬂémcmwﬂom;ﬂ@émnz&ﬂmr@m@w,) &H— pvran-2on

c {2 A L o A By S

6- (6- (trlfluororre esu enZof ur an- ran- 5(350 ngy)
in THF (5 n)azorRtESNgBI oaycle mah e pytidinm of Jp@ldmlﬂn avet at e

(3.5 mgh and i pha{i RROSP] NORMARRRE i D)cid sq\ﬁql(rﬁg Rat & M (5

m), the mxture was stirred at roomtenperature for one hour under a
carbon nonoxiifE e IpHdr & GRIPIHEH-G lﬂqlﬁbrl%t‘if}eré?fgﬂemqforaz hours.

The reaction c&ﬁidgds%ﬂm LfEpe it e wsterndmﬁuqsﬁtmwtsur@ﬁpd t he
residue was purified sillca gel colu chromitcﬁsg{a (n hexane/ AcOEt =

1/1) to obtai %fa’clet RPN PIET 4G (HRR LY Yt yor by
benzofuran 2-y Ijetdpy nadinidy aitee “Yiialsdincdh rﬂ;aa(g/c.lcﬁ'ﬁs)wﬂ\mmﬁﬂ’{e/& s: [M t
Ex Ie 21. nt.hesi.s of 6-(6; carhoxybenzof ur.an-2-yl

3 5 di gét yl - j:r% dLrnogk rly‘-’ﬁanlsz IS5 dmwxletg“ sayol uatZb Yo]TlC act

4-acetyl oxy e Csz&eh‘}de @f ®h,P-DEAD. Similarly, a benzofuryl-oa-

(met hoxycar bonyl ) benzof ur an- 2- yI) 2H pyr,an-2-one, (85 ng) and KZQ03 4 5 ngy
) in MeOH ( PYAONE LRF FAS ve wHerne iR st fr PEeR af“aﬁ’ot'?ﬁn 1péﬁ>ﬁiélrc§>€lupé( for one

hour, and thendds i d &A% 14 Hatld O WS THRRERI R AC ity Wy -1 N

hydrochlorlc aci d ‘aqueous sol ution and concentrated under reduced pressure.
The residue wasrque idemidradyived | ivdidigel sedlfiamy Iclmdratishy ajsryi (aAciOrRt /| MeOH =
5/1) tgpyobtain,

5- (6car Boxyben rfeusrea{anCed yhiy p??o C(]‘Jl' m%{lh;c/rle pﬁya%g? Sﬁ- Sy]r“’é’{ﬁ?o 5 one. Yield:
71 my (y. quatanpldass deditisiny aoNmer sych ax0 ERNERanpl 81i2Zogspnt hesi s of
3 5-dinet hyl Cﬂjmrrﬁ% Gt M Ramile kenzpfay @g;ﬁld/ﬂae?dipyran 2 35

one Tri met hyl S|Jd¥l di azorret hane (2 M hexane-sol uti on, was added to a
m xed sol utiof® 9 Septenmber 2002 - 83

Benzofuryl—aupyrone derivatives of the present
25 invention wherein R' is a substituent as defined above
other than hydrogen can be produced by the method shown
as Production Process 6 or 7. As shown in Production
Process 6, a readily available substituted salicyl
aldehyde derivative is used as the starting material for
30 any of Production Processes 1 to 5 above, with

modifications i1f necessary, to obtain a benzofuryl-o-

pyrone (route A) or a 2-benzofurancarboxylic acid ester
intermediate (route B) substituted with hydroxy, methoxy,
formyl, bromo, nitro, etc. Route A is a method involving

35 functional group conversion from the hydroxy, methoxy,



car boxybenzof uran- 2-yl ) - 3, 5-di net hyl - 4- hydr oxy- 2H pyran2-one (50 ng) in
MeCH (5 m) and toluene (1 nm), and the m xture was stirr§$ a@gﬁ)o?
tenperature for 10 minutes. After adding acetic acid to t HeePEmRRer4q02
solution for 5 quenching of the excess_tggnethylsilyldiazonethane, it was
concentrated under reduced pressure. The residue was purified by silica gel
col um chromat ography (CHzCd 2/ MeOH - 9/1) to obtain

3, 5- di met hyl -ghhydr O-dind Hrmelileey GiH¥lent at the benzofuryl-o-

benzof uran-2-yl) - 2H—pyran 2-one. 10 Yield: 50 ng (y. 96%) Mass "anal ysis:

[M + H - 3dyrdrxatgdqe Z&hﬁwﬂﬁmﬂjes Bfis a method wherein the «-

4- acetyl oxy- 3, 5-di net hyl - 6-16di neth nobenzofuran 2 glrl) 2H pyran- 2-one
Tetraki s(tri pHeRNS ﬂﬁbﬁ&ﬂ%%ﬁ%ﬁ%ﬁgn tgonal” group

di met hyl am n@iddv@tsh.}drt Id‘f (R34aﬁg’);hme2ebéddﬁﬂuf@nﬁaﬁbbﬂ?ﬂ.@ﬁ atid ester

4- acety oxy- 3, Q)dlne 6t 6(trifluoronmethanesul fonyl oxy)
benzofu an- Zﬁﬂ ‘(45 ng) in toluene (5 m), and the m xture
was stirred Uxunwﬂ essAfet er cooling, the reaction 20 sol ution was

concentrated under reduced pressure and the residue was purified by silica
gel colum chromat ography (n-hexane/ AcOEt = 5/1) to obtain

4- acet yl oxy- 3, 5di net hyl - 6- (6- di et hyl amr nobepz of ur an- 2-yl ) - 2H pyran-2 one.
25 Yield: 9.6 ng (y. 28~) Mass anal ysi s} :

Synt hesi s of

4- acetyl oxy-3, 5- dinethylﬁ- & &@h- 2-yl ) - 2H pyran- 2- one

4- acetyl oxy- 3, 5-di net hyl - S- (2 henzof uran-2 30 yl)-2H pyran-2-one
was obtained in the sane nanner as t he pre;\dlng exanpl e, using
2-(tributyl stannyl)furan. 1 ng (y. 8% Mss analysis: (Mt + H -
365. 3 Exanpl e 25. Synthesrsy (§$g&pbggﬁ;§05 di met hyl - 6- (635

(2-thien~rl)benzof uran-2= yI) ZFprran 2-one

4- acetyl oxy- 3, 5-di et hyl - 6- (2-t hi enyl ) benzofuran 2-yl)-2H pyran-2-one
was obtained in th nner as 9 Septenb 2002 - 84 the preceding
exanpl e, using 2(tr| tannyl)thlophene Yiely: 31 ng (y. 85~) Mass
anal ysis: [M + - 381 5 Exanpl e 26. Synthesis of R’ opP

3. 5-di net hyl - 4- h~ rdroxy 6- (Qﬂe;hoxybenzofuran 2- yI) 2K\ pyr Zn- 2- one KZCO3

(1.38 g) was added Lo ution of 4 nethe (1.S2 g) and
6- br ono- 3, 5di net hyt oxynethoxy 2HRPBY (-2 D—igh DVF 10 (50
m), and after stirri 3 m t enper at u H ¢/ reaction

sol uti on was concentrated under reduced pressure vt ef (50 m) was added
to the residue, exidomtiopo,svagoperformed with AcOEt, and te organic |ayer
was dried with MySO4 and t hen filtered and 15 concentrated. The residue was
purified by silica gelicolunn chr omat ogr aphy (n- hjxane/AcCEt =1/1) to

obtain 3.46 g of a yel Di i sopropyl ethyl amne (1.29 g) and DMF (20
m) were added to 1.74|g Ae yellow oil, prior {to heated refl ux

overnight. After coolihg, a 6 N 20 hydrochloric aci d aqueous solution (10
m) was slowy added to the reaction solution, and the m xture was stirred

at room t enper at e fo\\one hour and t hen conggﬂl ated under reduced
2 (o, [

pressure. W gged to the res action was perfornmed
with 25 AcOEt, af he @rgani‘c | ayer was dri e{ h_ MgSCa” @nd then filtered

and concentrat ed. ~The Pesi due was purified by s icaogel col um
chronatography (n-hexane/ AcOEt = 1/1) to obtain

3, 5-di net hyl - throx $é6nethoxybenzofuran 2-yl)-2H pyran-2-one. 30
Yield: 20 ng "y 103'36 NOR('Bppm CDC13): 2.12(s, 3H), 2.27(s, 3H),
4.00(s, 3H), 5. 50 to 6.50(brs, 1H), 6.80 to 7.80(m 4H)



Exampl e 27. Svnthesis of

3, 5-di net hyl - 4- hydr oxv- 6- (5- (5~yri m di nyl net hoxy) benzof uran; 2-y11- yran3
5 2-one A solution of tributyl phosphine in 2 N THF (0. 94. %epé%ﬁb%[%ﬁuti on
of TMAD (323 ng) in CHzC12 (3 m) were - 36 Septenber 2002 - 85 added
dropwi se to a solution of 4-acetyl oxy-3,5-di nethyl

6- (5- hydr oxybenzof ur an- 2- yI) ZFL yran-2-one (118 ng) and

5- hydr oxymnet h ) in THF (30 mM) at O0C, and the m xture
was stirred at roomtenperature 5 overnight. The reaction sol ution was
cooled on ice, a 1 N lithium hydroxide aqueous solution (5 m) was added
and the mxture was stirrediat roomtenperature for one hour R aft'F whi ch

t he reaction solu cooled on ice, a 1 N

aqueous sol uti t _were added,t| d
aqueous | ayer we d the aqueous | ayet S ®r extracted
with AcOEt. The organic Iaye?s re conmbined and driéd wth N\ and then

filtered and concentrated. The r®sidue was purified by silica gel %ol um 15
chromat ography (AcOEt/MeCOH = 10/1) to obtain Rét=alkyl, acyl, sulfonyl etc.

3, 5di net hyl - 4- hydr oxy- 6- ( 5- (5- pyri m di nyl net hoxy) benzof uran2-yl ) - 2H- pyran- 2
-one. Yield: 35 ng (y. 26~} 1H NNR(8pp”1 DVBO-d6): 1.95(s, 3H), 2.29(s,

3H), 5.24(s, 20 2H), 7.9%(m 1H), 7.33 to 7.38(m 2HR 7.8F to

7.63(m 1H), 8.95 : 1H), 10.91(brs, g
conpounds were yocRsses simlar to thes d g the
precedi ng exanﬁfﬁ e xaﬁﬁT§§“‘U3|ﬂo if el R
t echni ques 25 wel oge skilled in the ar

6- (benzof uran- 2-yl) -3, 5-di met h~l'e 4- (4hvdr o~net hyl benzo~ ony -L
2H pyran-2-one 1H NVR(@ppma. CDCL3): 2.04(s, 3H) p.Z.34( §ster§§DHeté¥m§aﬁ<§:ﬁnaoZ"|)

7.24 to 7.42(m 3H), 7.53(d, J=8.2H2, 1H), 7. 58(d 30 J=8.3H2, 1H) 66(d,
J=7.9H2, 1H), 8.22(d, J=8.3H2, 1H) Exanple 29. (benzofuran 2 yl) ~4-

2- (N- car bobenzyl oxv- Nret hyl @ noPacet yl oxyl -3 5- dlnethyl j 2Pone 1H

NVR( Sppm CDC13) : 3H), 2.14, 2.32(s, A . 14(s,
3H), 4.33, 4.36 &3 2H), 7.25 to Y, N53(,d,
J=8.6H2, 1H), 2002 - 8% =6 A Exanpl £ 30. ~
benzof ur an- 2- ~I) (4- met hoxybenzoyl ox onelH

NVR( 8ppm CDC13) : 2:03(5, 3H), 2.384(s, 3H), 3.93(s,53H), 7.04(d, JQB.QHZ,
2H), 7.24 to 7.42(m 3H), 7.52(d,J=8.2H2, 1H), 7.66(d, J=7.9H2, 1H)
8 ) 17( d , J :9 ) 2 H2 , 1 |_|) EX an,pl e ‘"‘—alkyhdene alkyl, acyl etc
31. 6- (benzof uran-2-yl) -3, 5-di net hvl - 4- phenyl acet yl oxy- 2H pyr an- 2- onelH

\WR(Bpprg COCL3): 1yg( 5 E&ébz]ogg%éégg%s%mgﬁggéa 302H) £ ford o BloAp( M

benzof ur an- 2- W@}hqxhydf@¥V¥31néFﬁvpszPEVPanEQConéiﬂ NWREGEQWP@WBCEQG)

1.85(s, 3H), B 7§ﬁé1mék&od7sﬁgwh0i§7Pﬂéﬁﬁbt§Bm Pr8étds 3=7. 92, thH),
7.73(d, J=7.3FD, 1H),11.58(brs, 1H)ExamQl e

33. 6- (benzofubanzgfqgansaepmypna hptesredaget apka2pedwbinrousgeHin

h . 0050 1o radrstidl) brodgls d6 gy b 8rodl) coRtef3ily HppSe

10. ég(ﬁﬂb 1HhEdaopy e may be accomplished by acylation with an acid

NV bppm DVECE By 1437 A SHCKYngak 3R OG s PR RILAZHIRNT B SRR
7.29 to 7. 46(ﬁ?leFBde7067€H1§9816FEnh1¢Eld¢/7§@HY192¥°BFPY IPE 10. 85( s,

1H) Exanpl e  Mitsunobu reaction, etc. functlonal group conversion
35. 6- (benzof uran-2-yl)-4-h~ dro 3- neth henvl - 2H pyr an- 2- onelH

NNR(8ppn1DNBCf68T bsopg(er % f¥B°§?@§txipﬁsg%f??y}8§®7m6§(HF
9H), 10. ﬂ@(brsac&b&§Xﬁ§ﬁé& by carbonylatlon, allylatlon, cyanatlon,

36. 6- (benzofu 5- ben | -4-h dro

NNR(SDDHIDNBCéag?ge§ €§ w%naala§< éEFDw o?ngg% t3}62(d

J=8.3H2, 1H), cdtZ1ydt éuéhGhB albblBEdiu@l@btslyshb for9eSeppénbeanQ002
functional group conversion from formyl may.be

accomplished by alkylation or acylation with a



_ 87 Exanple 37.yl -) 4-hydroxy-5-nmet hoxy- 3-

6- | benzof uran- 2-. net hyl - 2H pyr an- 2- onelH NI\/R(bIOpm DIVBO d6§ t92.§e 321@50
3.82(s, 3H), 7.32 to7.51(m 3H),7.72(d, J=7.9Hz, (%e

1H), 511. 40(brs, 1H) Exanple 38. 6-( benzof_wsan-_Z-yI

- 4- hvdr oxY- 3-i sopropyl - 5- met hyl - 2H pyr an- 2- onelH NVR(bppm DMSO-d6) : 1. 22(d,
J=6.9Hz, 6H), 2.29(s, 3H),3.20 to 3.30(m 1H), 7.30 to 7.45(m 3H),

7.68(d, 10J=7.19Hz] edphilifc 7afeht JsUCEHEs d)ordin@tdsal i Eraapéet or

39. 6- (benzof nef%%dg‘% 3, 5-di net hyl - 4-i sobut yryl oxy- 2H pyr an- 2- onelH

NVR( 8ppm CDC U%f d, J=6.9Hz, 6H), 1.98(s, 3H),2.29(s, 3H),2.83 to
3.01(m 1H), 7.25 IfIUlC?tJ@(c‘rﬁ mUHBYOIB&ISSlqnﬁ)Oﬂ f§2€d0mﬁ8231—|z 1H),

7.65(d, J=7. &bl JH) B P Boxylic acid ester intermediate obtalned by
40. 4- acet yl oxy- 3, 5- di net hyl - 6- ( 5- ni trobenzofuran %%l - 2H pyran- 2- onelH

NVR( 8ppRy CDCffs‘aut% BREs, Prsﬂvsauctzl%fz(%w%ﬁﬁs %malrashezd 64(d,
11839Hz 1H) ,uSi)(¢lth skave IEZLRES. c9ﬂ-|29rdd1|)ct8l<59(mlnoc]e£s 31-& 1H) Exanpl e
5-di net hyl - 4- net ho%(iﬁ%‘{%w ETEH 15 Dbensdf Urdi y"’fk?o‘ﬁ—l-%fﬁ a%- onelH
NVR( bppm CDCli3jteiddl(ty BHytritd3(ise BH)ths Bl (o BHsses 1a¢s, 28, 7. 43(s,
11 76300, dadlbhas YD A8 S 7 dF ) BtnerHrofodBhsh kel | HE.
42. 6-t B8nzof urmarkle yar)t NS di e e lrﬁéphenoxyacetyl oxy- 2H pyr an- 2- onelH

NVR( bppm CDC13) : 2 7.12(m 3H),
7.23 to 7.44(m 5H° "(P%lz?gi)" ‘J‘%’?P‘gl%é{’?ﬁ .%{a"ﬁtr‘igd\g"éﬁ anpl e
33-d_~ beEZFf zra’:tﬂ:} ?Twélr ?salhts thallt;‘ are obtalned in t2he manl_rllel\xli*\/':\c)iebscribed 13)

- di net hv trl or omet hane u on; pyran-2-0 ;
2.23(s, 3H), lavgpa & %iﬁﬁ/ 7“%%% S‘L‘%b ‘5%@ -68( d,
J=7.6Hz, 1H) a hﬁLcS&j:)ttej‘ﬁbﬁ]ryc%}&?}:le Bﬂvezﬁxajmiﬁect and a blood HDL

44. 6- ( nzofu - 2- i met hy r V] 0oX avr an- 2- one
1H NI\/R? ppm 32“}/’@ 8‘%(‘:5 CCL:;' éﬁfleé%‘%rpsatr%l)wgfyﬁug'%a)é&#]z@ 07. 48(m
5H), 7.53(d, HelgnweHand an Wr&a{efcm&beswzsedm)s GO, inee et s,

2H)Exampl e in combination with the carriers, etc descrlbed below if
45. 3, 5- di met hyl - 4- h=dr oxy- 6- ( 5- ni t r obenzof ur an- 2- yl ) - yran- 2- onelH

NVR( 8ppm CDBGE)CQSlS%'('S t%%roxglc@(%harmceurtzgzla(ls %90371@5‘(1660'&5’%#? 1H),
481630( dd, J=2.p3d&idk ARigikdadiie Blildkynhbsid?,intHbi toe H0(WXsad 1H) Exanpl e
5- di meth~ - 6-{ELHIR LR TRBHAST RGNS 7 2L, FHx B HAY Y- 2- onelH
NVR( 8ppm CD3Q{gentls Zlal(dqrd]fﬁg 3d?, £ H3H) i, nvie ridi(cn . 3H) 2.43(s, 3H),3.44(q,

‘;_H)7 3$279(2|;)J Z 8723r’ 50 dpd 11c5é]t120n0|_c|)2f bgel?lzzoflu@yl a61.§ rdd J=8. 9H2,

47. 3, 5-di net faefﬂzatwdfé)w &-Hed- J(rﬂ,érpdlt&ﬂ%%ulﬂ‘@xgﬂm Y a prop lactlc
benzof ur an- 2- vl pvran-2-one201H NVR( e% dgeoo S, I% 2. 36(s,
6H), 7.07 toPrlf(f}ﬁralﬁﬁ)ut?sz%ed‘t7 295 rﬂypffﬁg)trlﬂléff IGOPYF m  2H) . 7.57 to
7.61(nps52H), athélidBc?Le?r?c(snﬂs oY) Etellike, it may be administered

48. 3, 5- di et hyl -6- di et )be ofur - 4--h~droxy- 2H pyran- 2- o
ne251H NVR( bpBif %éécﬂ% edg% l%gégtfé(lg"&l) 7.41 to

7.75(m 4H) Barlplweaneously, :Lntramuscularly, intravenously or

49. 6~5- (di be f ) r 2-o0n
e H Nl\/R(bppm%g) 1‘9@5%? L%‘ﬁ;] &2&/]3 T %%MJIBL{?( g“%%%ﬁ;%razﬁ&y B
6.94(m 2H), prefgwypedH), 7.13 to 7. 88(m 11H) Exanpl e

50. 6- | Bgnzof ur an- 2Fcyx_l Jork B ﬂml@fdra‘kloﬁpmf@t WXt ZhdVE G ?cprhelH
NVR( bppm CDC13): 2. 04(s, 3H), 2.34(s, 3H, to-357.42(m 3 7 53(d,
J=7.9H2, 1H),SRigy(eE Liquighprepprationy séﬁléréoé?rmzatl%s in

3 ig( ABq, J= G:a?d?ets’lH) J.(Eél;]?dTWf vﬁﬂersz ar}d gBra5nules h IThe active

-12- am noacet yl oxy) - 6- (benzof.ur V i et y p -Qne

hydr ochl or i des"&FT %‘g]) ’%ﬁﬁdsr lé’rﬁ%d "ﬁ&%ﬁ(s, 5
2H), 7.31 toﬂla‘iﬁt(anom@Lcaﬂ.BB(a&;célﬂ'ﬂ)ab]k Zﬂa(ntle]tzaﬁsaidzh ddH)sodhut8( d,

J=7.9 1H) 3

6- (5- lljé%zyl OX eaan]% nuarscaeﬂ_? llEé( Eflp(c;zar%%rb e >Potato starch, sucrose,

car bonyl ami na@awettyd losxand 33@hnm&nh¥12+¢%/1ﬂaﬂ—0§%ne Tiee 1fPTNR(BPR  CDCL3) :
1.48(s, 9H), 2.00(s, 3H), 2.30(s, 3H), 4.23(d, J=5.9Hz, 2H), 5.06 to
5.14(m 1H), 5.11{s, 2H), 7.06(dd, J=2.6Hz, 8.9Hz, 1H), 7.14(d, J=2.6Hz,
1H), 7.27 to 7.50(m 7H) Exanple 53. 4-(2-am noacetyl oxyl-6-(5 15

benzyl oxybenzof uran- 2-yl ) -3 5-di net hyl - 2Hpyr an- 2- one hydrochl ori de 1H
NVR(bppm DMSO-d6): 1.95(s, 3H), 2.24(s, 3H), 4.41(s, 2H), 5.16(s, 2H),
7.13(d, J=9.2Hz, 1H), 7.29 to 7.51(m 7H), 7.62(d, J=9.6Hz, 1H), 8.57(brs,
2H) 20 Exarrpl e 54 4 (4 (acetvl am no) benzoyl oxy) 6 (5 benzyl oxy

o o P~ ~A ~\ "~ NN



9 September 2002 - 90 7.30 to 7.50(m 7H), 8.03(d, J=5.9Hz, 2H), 8.94(d,
J=5.9Hz, 2H) Exanple 57.

6- | 5- benzyl oxybenzof uran- 2-y11- 5- et hvl - 4hvdr oxy. - 3- net hyl -gﬁi%??%r-zzo-o@ne 5
1H NVR(bppm Dr1SO-d6): 1.17(t, J=7.3Hz, 58Hy, 1.93(s, 3H), 2.78(q, J=7.3Hz,
2H), 5.14(s, 2H), 7.07(dd, J=2.6Hz, 8.9Hz, 1H), 7.29 to 7.48(m 7H),
7.57(d, J=9.2Hz, 1H), 10,87(brs, 1H) Exanple 58.

5- et hyl - 4- hy dP3%yPS- FR¥RYRd 6245 b8 A CHPRORi TR HYPd, and other

net hoxyl benzoidd abi ey | 1f SHpy% & Le PNEuEH MM s-Poiich DAMBQ 86 1ur. 24(t,

% Zo?mz 1§|)H) g‘iagf‘%‘gé gg%(%?g%%ﬂ“‘?%%e%%%%g%ﬁ S#é)‘gsk?e 937?'?11“‘1%3 £"?JfaHz
1H), 8.51(m dAd¢hmuBabiifs,idHddExaip ecd%he carrier. Enteric coated

4-acet yld - 2= 2H 2
one: TR EBERh R i B0 g Dot MR O e P loce.
2H), 7.09(dd, cg&%ll@tﬁzfoqnewby 1$)xayine (she 1a9hove-met tjlomeql mm 1H),

ZSO47(d J=1 . GepdHitidn Sk ih J B b xardile, TaBidhedT? &but i) Exagple

4- hydr oxy- 3, SREFHiRyF BVt (R MR VB Iheth SR ek e 2-SMRSPAReS r an25
? gng 1H gwiglmmam%ulds@%@tﬁw k?t}?agl(ﬁ%e( gHi ydo &p{gﬂhet £73(7((jdd,
123 2180 11y ot Gateed BERLATE Ot SAGSS Bl ’

6- (benzofur ans 2y wdrie -3udlt et aved iy d vt d 8 phegodringg 1op i can yd metriaczﬁpw ae Yd one

7 ai(m oy, F aBhy SR %tezfl%&f%ldw&”e?% Getid oo Bl o 2000°

- 91 Exanpl es®h as powders or granules may also be encapsulated by

6- (benzofuranegtgﬁc %&@é&%%ﬂéufhé 2f ur ovl oxvl - 2H- pvran- 2-one 1H NVR(bppm
CDC13): 2.04(s, 3H), 2.35 6.67(dd, J=I.7Hz, 3.6Hz, 1H), 7.2S to

7.42(mlS2H), 7.38(%,lugyi aar,emfﬁtmﬂr—f@e%ralmdmmwréﬁt% 6Hz, 1H),

7.66(d, J=7. Gé‘gnté-ﬂ)s, 7fc716(éjxam)§'le THzn b1 et € Kution,
6- (benzof ur an- 2- - di et hyl - Anj cot i noyl ox - 2H yran-2-one 1H NVR(8pp

CDCL13): 2.05(¥4s Sl@zleef(iéfu%liar el bgltg HheFuR Pmtlop%cF%tarlfBO(m
2H), 7.67(d, deﬁ%éﬂfhoﬁéﬂlyEhégﬂ(bhdkﬂhdﬁibgiH@ll S{ahtabide Hrridds

9.44(s, 1 Exanpl e 64 ofr | - 4-
acet §/I ani nH)o £ ;Egrap‘cho“fater (y’T ;ﬁz ¥ yry 5:Lcﬁﬁr:-‘abpy an-siAE ohe* 35 1H
NVR( 8pphy CDGi)onit 0, mctmr@a(en c31¢)omz: 38i(Js, BHPhead OD(Adr J=4. 4Hz,

16. 8Hz, 1H), ébﬂyﬁ e - B, 1\;7'35%08'% éa!?me%sﬁomtﬂqs%n?e?t( 52%9311%’ 37 to

5. 44(m 1H). 644 NECHE 757 %0 7. 40
1H), 7.65(d, %%quﬁﬁleJﬁaqyngﬁuﬁﬂgp(gpntaln, when necessary,

4-acetyl oxy- th&n&{m&qa@fﬁﬁtéﬂ )&I%Hﬁﬁ'!l@ NdtadT P ans one 1H
NVR( 8ppm CDC13 2.00{s 3 40(3 29{ s
7.40(d, J=8. S%%atlﬂ%(dd“ G igfior opngr awlg)ﬁa adimlfuf*ﬁgd 1H)

25 in the form of a capsule formed from an absorbable
substance such as gelatin. Solid preparations for
intrarectal administration include suppositories that are
produced by known methods to contain the active
ingredient.

30 A preparation for parenteral administration is
administered as a sterile agqueous or non-agqueous
solution, suspension or emulsion. A non-aqueous solution
or suspension may contain propyl glycol, polyethylene
glycol, a vegetable oil such as olive oil or soybean oil

35 or an injectable organic ester such as ethyl oleate, as
pharmacologically acceptable carriers. Such preparations

may also contain adjuvants such as preservatives,



25 Exanpl e 66.

6- (benzof uran- 2-yl)-5-cycl opent yl net hvl - 4hvdr oxy- 3- net hyl pp%ran 2-one 1H
NVR( Sppm DMBO-d6): 1.16 to 1.27(m 2H), 1.40 to 1.69(m @lai; mief20023 ) |
2.02 to 2.17(m 1H), 2.90(d, J=7.3Hz, 2Hyg9 7.29 to 7.44(m 3H), 7.65(d,
J=8.2Hz, 1H), 30 7.74{d, J=7.3Hz, 1H), 10.85(s, 1H) Exanple 67.

6-j benzof uran- 2-yl | - 4- hydr oxy- 3- net hyl - 5phenoxy- 2H p. yr an- 2-one 1H

NVR( 8ppm DVBOme&)tants)3(enul3)fieks]]l dicperZd(ny a3t ,stalEA txers 49(m 5H),
Zogg(f’ 9‘% 8Exsllﬂ€se1@dlutlo§x(sq s%ssp‘]e:rgs'i%lﬂzg aln@ emu]J.SJ_ons %ﬂay“'t'} 9 Septenber
68. 6- | benzof @rt@rmzll;zﬂl By 2pproemildted teadrsoppcds ret hylor2 lexamrdre ,2- onelH
NWR( bpDM DNVBG:48)achof) 188 chafBmpettllr % G ity 3150 hililg 21
5.61 to 5 67(m 25, ekt r?;Séaiﬁ)l 8(1(5‘ 8.3 v ()

J=7. 6FE5 lH)lpflggeﬁmsoflﬁ)E@gﬁg qyyq;agent or treatment w1t

Lbenzof ur an- &mkhﬂﬂ&cq&&q@qa&lo@%y %—E\Merrol préRitrca-1\drt AP X)s 3 pr-id et hyl
-2H gvran- 2- ne101H 2.30

25
t02.40(m 1H) °2u§’f £ s"§g(5r¥‘;er§ S§ld§( (?((fepfrgpté'l%' J%Hf'ay ° 5. 33,
5. 38( ABg, J=Ri2lH»lv2Kk) in7s2Brtide’ w418:(em &) a Etﬁ(ld.el—l&]@dz;loﬂ'iboﬂre@ﬁ:( d,
J=7.9Hz, 1 . ,
70. 6- (benzg']2 E)r(§nuf yI I F?,tgydie%lrlﬁﬁo-nf- (pfefgﬁ)?rdr &yi (?(Sir‘?-lé]-%llw@écretfofﬂ HoH pyr an
-2-onel® NVRUSpgorDVBOlas)ionl oflthe ldtive. d3gsedidnts?2 Wikht @2. 38(m

3H),2.47 to 4 1H); 17 1, to
7H)50(m 1H), %?%%%blwﬁ)ll ??Qfs Sé’%ﬁzan ?)ﬁ)l a‘?@ &’?’031*9’%’ %ﬁ%’H)dlﬁ)z‘cl}‘
8.34(s, 1H) 2@Exé@ﬁ|léhm en@bfe oh@ﬂ@ﬂezuyle A yifth @W&ﬁ@oﬁylcém no)
acet yl oxv) - 352- di b@»_slur%H-J@er %m%g@melzlérNM%( ARP M EPEEDnicl. 48(s, 9H),
2.00(s, 3H), 2325 3H), 2H), 5.10(brs, 1H), 7.25 to
7.42(m 253H), °?‘°9§(‘d2§r7t9’HPe pEpd 7SeE0deCFiPNGHy, 1H) Exanpl e

72. 6- (benzof ur an- 2eyhitédnedus- ddrEhiexybenzay desalyel fordismankvihd2H- pyr an- 2-

1H NVR( b 1 2.05(s 303 3
o o o oophehents, @2k aRH) ens 13 Sher2 REM0 bE) Bbayded by
J=7.6Hz, 1H) coBm@a( d\e&hSd@.Hz 1H) Exanpl e 73. 6-

(Benaetur a2 bl e LD QRN gtk Sgps 11 i agureiei
2.17(s, 3H), i2. #8ed, asHp, tzeaic(nentma);en@ 65¢dhypeg 3t lyzEyidenis pg

7.45(mg4H), 5¢. §4%go§‘l]1%/§aglé§c glé)ant7f@§( drtdThoSt er b sEXaRP LA 74
6- (benzof ur an- 2- ﬁ di met hvl™- 4- (65

hvdr oxyni cot PASFLYy Pp- 2AMAPEskeregnatl APRNR BpisR LBRBONGs pPer: dgy( £or3H) |

2.24(s, 3H), aBu4869, tdo8gBHEhitHNi17. 3dpkdd7 ca0the PHrieht34(s, 1H),

th 0y B1isrehaitibn, ale\cpenagy ana Bohy Gelght and’ Rl rotlth of 43S

6- (benzof ur apd@iylist3abidnnet Mik- dogddienaty be administered elther at

~Iam enzo xy)-2H pyran-2-qn H b 1 0 arl- 35(s,
%5 X’b%} ?&’?.‘%M%d,g%%z.geﬁf% ggl%{%:pgg)@cg%é) ﬁ?‘ 7, 4&

to 7. 59(m 3|d4)ay 7.66(d, J=7.6Hz, 1H) 15 Exanple 76.

~4-yacetyl am no) b@‘ﬂéOWaQﬂS).ls rBH‘E@%OEW éa%lx'l)séa%l%”%&%ybrék‘fel%b@ﬁ} 2-one
1H NMR(8ppm CDC1,): 3H), 4 to"7.41(m

3H), 7. 49(s Sfﬂ-IFCWdSQeéedJEB ;%42 apﬁprp?lee(eff&e?eeﬁzf la}H)“-he7b?§(>'d
J=8. 6Hz, 7

3, 5-di net hyI f8§ %ﬁ%ZPla%grléﬁgﬁg;%mxly% E?ﬁ*}'@'l& Y )"e4bﬁ§} Pg}(l)%lll- &/r an- 2-on
e Nhss3mna|ypysonbNﬁeflﬁhtiv88la@ 2btExalipkd B§. well known

3, 5-di net h~l - b f -2-yl)-4-hvd 2 H -2
“one Mass. anBlgenae o) pHRb ATy REKNRE BT I Apg Y ) m var o2 Trpyran

6- (5- (4-chl orobenzyl oxy) benzof uran-2-yl ) -3, 530
d| met hyl - 4- hydppxye2¢H pyran- 2-one Mass analysis: [M + H - 397.0 Exanple

6 (6 ( 2- br onobenz¥hExpPBERY SR RAS2UPR- 054ithEt AP iNafyyrEx S8 pyr an- 2- on
e Mass3mnal yshgoughbut~thk préd42n® sp8cSeptarben 2802udif4g the

examples, and for the groups within their structures and

the reagents used, are those commonly used in the field



Exanpl e 81. 6-(5-(2-bronDbenszoxv)benzofuran-2-v|)-3 5

di et hyl - 4- hydr oxy- 2H Qyr an- 2- oneMassanal ysis: [M + 42 Oﬁéhggbg 82.
6- (6- ( 3- bronobenzyl oxyl benzof uran-2-yl | - 3, 5- 5di net hyl - h?é#ﬁ&?“

pyr an- 2-oneMassanal ysis: (M + H - 442 Okxanple 83.

6- (5- ( 3- bronpbenzyl oxy) benzof ur an- 2-yl ) - 3, 5- di net hyl - 4- hydr oxy- 2H
pxran-2-oneMassanal ysis: (M + H - 442.010Exanpl e 84.

3, 5-di et hyl - #fhpdgerycechemigtay¢ nthR~Reénédgsxyf the abbreviations
benzyloxy)ben%g@uggqeg ¥elogt pyran- 2-oneMassanal ysis: [M + H -

407. OExanpl e 85. 5-di net hyl - 4- hydr ox~- 6- ( 5- ( 3, 4- 15~n®et hyl enedi oxy)
benzyl oxy) benzof uran- 2-yl ) - 2H pyr an- 2- oneMassanal ysis: (M + H -

407. 0Exarrp| e 86F - 3t5t§laﬁ?ﬁbb|fuﬂ=ahydEQg@' Gii@tl'(}zl pé'tfw:yJ ﬂm}hOXN)N—
benzofur I F—Q ran- 2- %00n Nsﬁsana ﬁ ; % H ExanRIe 87.
S g e B R R L83 800 I BRS B HEh ookl s £ L banns e ehpnal

2H pyr an- 2- on&28Naseahahypdi, SDBM 1+8HHiaz3b4dc@EXappl. e4880 ] -7-undecene,

3, 5-di met h~I - dr ax 6- ' Xy . . .
benzof ur an- 2- éf%ﬁ A5 gtﬁxﬁ agégﬁééggé%pgéggf #M@D+ ﬁfogl§8£P8§§%§5nple 89.
3, 5- di met h~| - &cidr bxy(@-x(nstb}zlpylnﬁayl, nBMAOxyHimethylsulfoxide, Et;N:
benzof ur an- 2- E% t%?l@%&ﬂ@ 2p8n989§§éEﬂEyShSBuLW' #obhal- §§€ QE&EH@hﬁ 90. 3
5-d|neth | - 4- h roxy- 6-(6- dyl met hoxy) benzof uran-2-y1 {

pyr an-2 ) one sséﬁéh)’/@fﬂsdl(LFé/PP-‘FOPi}’lﬁmBéﬂ@ Acg S@ﬁ%ramld%

Exanpl e 91. ~ﬁsdln&LMSLdimeyﬁpmamlﬁoﬁéoé§1pysLayhymbagxwallmlde
benzof ur an- 2-

-oneMassan 4. 05Exanpl e 92.
3, 5- di net hyl - ﬁyﬂ§apgié 6 ngraf ? glg ithxylcaglodllmld CDI:
~dr of ur an- 3- ybaﬁbbnyyﬁbemidaubae 2HPBY < 2H-pydaoxgbenedhssanalysi BPTEM + H
- 357. OExanpl e : .
3, 5- di net hyl - Eyﬁ§8r‘~8>%9€“6?f‘§?‘s{:8%F%Hyé‘rl% GPahes- TI'RBThox T bEREBYUFAY - yi) -2
H pyr ant®- onet®MissanahgshaneéM fendfe, BEGHOERmmpleoddmethanesulfonic
3, 5-di net hyl dr gxy pekidi 2-yl) -
2H pyr an- 2- onéwgééaﬁg ygfgga%ﬁggigﬁfQ? 3@ ?EEX¥%§FEH§EM£HSEGQEHBQE
3, 5-di met hyl - &= ﬁ?drQiyaﬁtpguemeﬁﬂ@ﬁ9ﬂbioePhdlHhQDy reBRoxpybEhzoBEE an- 2-yl)
- 2H =pyran- 2- geﬁkgisanalygbét EM osH) triR86nP Eéﬂngie 96.
3, 5-di net hyl - hydroxy 6- (6- ( { 2 Onet hyl pi ~er1 di n-3-yl met hoxy
) benzof uran-2-yl ) -2H=pyran-2-oneMassanalysis: [M + H - 384.0Exanple 97.
3, 5-di net hyl - 4rbddbﬁXUn6Ek5myleﬁEthy|pi~eridin 3-yl net hox~) benzof uran- 2-yl |

- 252H pyr an- 2- oneMas i S: 4 OExanpl e 98.
3, 5-di net hyl - 4- hy g@ EQB % ﬁn - }at gr|dyI oxy)benzofuran 2-y1L
2H pyr an- 2- OHENBSS;': 5s OF iy 1 - 2356 DERanpd ebaQy 1

3, 5-di methyl - 4-hy_ ?Qé¥ agaiég(%ﬁﬂghgylcﬁl P&é'gf|80 ml) to_a

oxy) benzof uran-2-y ran- 2- oneMassanal ysi s - 370. OExanpl e 10
0. 3, b5- d|nﬁ?huFlQDh9éréx?e6zoﬁu6anaﬁrh@¥h¥l¢ acpyr (3 P@yg) in MeOH
oxy)benzpfuragsa %h) - 8t+pyoa@ 2t350ﬂ§§@§§énﬁhyssﬁlr£é@ tokl 19 BS6rd- 9
Sept enber 2002, - _9s

3, 5- di net hyl - ¥PAy8r RS- BgEBe{itﬂﬁ?h?Faéu%§}¥o%Pﬂ§?ased to room
oxy)benzofuraneapykhtabbpyranezreﬂeﬁhsﬁaﬁalyELGn V&4 dohltentBdabedS5Exanpl e
102. '3, 5- dlnetag xgres z 2 n rgglldlﬁxéeéhoxg ified b

benzof uran- 2 yP Ekfpyran 2PbheRBsSaha ySi' S kS %?6.6t§anp¥e 103.

3, 5-di net hyl - 8ihydroggibeybaf- QﬂpgmabbgdapVYethehgxane/AcOEt = 6/1)

benzof n-2-y}) r n - 370. OExanpl e 104.

6- (~4- ?ﬁ?ethy%gn$§o?93 ﬁgtﬁ ?bg?% ?ﬁgﬁg% é?g%é%—y?§g3 5-di et hyl - 154- hydr o
X~r - 2H pyr an- Zl@héwhgséﬁaGyéYs 9y %} H - 414.0Exanpl e 105.

6- (5- (4- (di et hyl yl bu )b of yr

rii- 3, 5- dlnetﬂxﬁﬁg%ﬁgﬁ?dxy- Byrgn§g¥%he§€ﬁh52agglégls 5?”? Eﬁ
414. OExanpl e 1064 (6- (BHQ;L 3 bo(sd diraet bnyhanimp) 2: 09 0POXyY=7.6Hz, 1H)
benzof ur an- 2- yI)-3 4 hv X an- 2-on S lysis: [M- +
H - 401. 025Exanp|s ngh_ ? ¥—metg¥i 9—oxopg§@§ ggg

di met hy3am no) - 2- pMepbxy)beﬂz@eutéﬁ mlyl§n@ 5 f:med RY1 94- W?d30ﬂ9dgﬂ-pyran 2
-oneNhssanaIygbs EB%uélB% of4ﬁét9§¥a??b l39§lacetate (100 g)

3, 5-di net hyl - dr oxy rrol i1 don-5-30yl net hox~)benzofuran 2

yl ) - 2H pyr an- ECS%@Nﬁsﬁgﬂ%I9§?Sthxﬁ Gopl ing 39D, BERanpFae 1pgaction

3, 5-di net hyl - 4- hydr ox~- 6- (5- (2- pyrrol i don-5-yl net hoxyl benzof uran-2-yl)-2Hp
yran- 2-oneMassanal ysis: [M + H - 370.035Exanpl e 110. E; -

6- (chroman- 4-yl oxy) benzof uran- 2-yl ) -3, 5-di net hyl - 4- hydr oxy- 2H pyr an- 2- onecl
assanalysis: (M + H - 405.0 9 Septenber 2002 - 97 Exanple ill.

6- (5- (chroman- 4- vl oxy) benzof uran- 2-yl ) - 3, 5di net hyl - 4- hydr oxy- 2H- pyr an- 2- one
Mass analysis: [M + kﬂ - 405 0 Exanple I12

Y -




Mass analysis: [M- + H - 431.0 Exanple 120. 3, 5-dinethyl -4- hydroxy 6-(5-(2
30 (trifluoronethyl) benzyl ox~l benzofuran-2 1)-2H pvran- 2-

analysis: [M + H - 431.0 Exanple 121. é]eptemgerzooz
3, 5-di net hyl - 4- hydr oxy-6- (6-(3(trifl uoron®eth~l) benzyl oxy, benzofuran-235
vl)-2H pyran- 2-one Mass anal ysi s: M + H - 431.0 9 Septenber 2002 _ 98
Exanpl e 122. 3, 5-di.net hyl - 4- ~drox - é &Q- trifluoronethyll
benzyloxy)benf&ﬂﬁF&R“Zwﬁﬁ)Sfﬂfﬁﬁpaﬁoi ReNREE SN Aty EPET frerPeypture and
;131 0|5Exa;rE| e clafaateB fgi 1geredhy bné- Fayagglr eX¥- Rotbelrd1dgubl] wasorabLk)

enz~| oxy) benzof ur an gyran oneMassana I SL[ M., .t -
RSl S R e R i e R SRR DS R
benzyloxytbenzeﬁucaﬂ-@rybbuzﬁ-pwrabtaionmbhhganakmethyﬂNB-+Iﬂ -
431. OEX@gpIe entanoate,.

6- (6-(cy_cl o~ ent?lnet oxy) benzof uran- 2-yl) - 3, 5- di et hyl - 4- hydr oxy- 2H pyr an-
2- onel5Massandipdids: L6 9 Ky - -9355%0Exanple 12 6 . 6-1 5~(

c~rcl o~entyl ne cHhan 2+
L3,5-dinethyl-%P@%_ﬁégégi yRan120§ Ewhssanaﬁyél 143E¢d1 35S. OExanpl e
127. J=7.3Hz, 3H), 2.45 to 2.72(m, 2H), 3. S4(q, J=7.3Hz, 1lH),

6- (6-(cycl o~ r%p¥ Inet xy)benzofuran 2-yl)-203, 5-di net hVl - 4- hydr oxy- 2H- pyr a
n- 2- oneNhssanaIyg + H - 327. 0Exanpl e 128.

6- (5- fcy@lopro~~lnﬁghmhggbenbdfmeahXZ gkbxagﬁnahggtgyl 4- hydr oxy- 2H pyr an- 2
-oneMassanal ysi s: [ 7,0

6- (6- (2, 4-di net hyl ﬁ%s xy génzoﬁ§ an- -ﬁ %égtgngyﬁefﬁlﬁridﬁyéroxy 2H

pyr an- 2- oneMagdanaeysi 8dgrd £oHp so@gtlggxaﬁpm@rmggramu acid (10.0 gq)

6 (5-12. 4-di mephylgnz i%%ﬁ%fng@f gren: a?ncylehé wi £k Ul YA s dshydF@xya2H+ pyra
- 2- one30Massanal ysi §: g le 131. 6- on¥ ) benzof ur an- 2-

(6 (2, 5- di met RvFbéRzy 3 I?l3u5e§|ﬁ§?h§PeK nngSQV SRMBGFaRUZCoh8NRSsanal ysi s
6[?% EZT% 6_39%uQFEa”EhF %3agtlonfsolutlo§5was cooled t?ho c, dléuted .
-(5-L2, 5-di v zyl. ox nzof ur gn- 2- i, me r OX py
a2+ onenhso BHATGERIOT i bRl 693013028 GR4cbKERARF 1900945 B8R ERERBHe 125
6- (6-(3, 4- dinﬁhhylbagszoxy%benqumnan12ywk)w355rdnseﬁhwht&-hydemxynﬂH—pyra

O (5- (3, 4 0| nOPRFBERSVPRL T hendbr br o DHENEL§0: gnd then filtered and

5- di net hyl - 4- Hoyéeox5a2Hdpyraﬁ02 Oﬁé&hméanuaysaédeéwt0+th$ reggdugExanpl e

135. 20 ior to heated reflux for hours After cooling, the
6- (6-(3, 5- dlnethylbenzylox )benzofuran 5-di met hyl -4 hgdroxz 2H pyr
an- 2- oneNhssaﬁ§P§§F§n Fﬂﬂu 1Ap Wa§9§06§9E§5 P@ g3ger reduced resshre

6- (5- (3, 5-di mahbylkbhenzekeaxyipbeazgoburaniddyby- Blildhn@bmyboeﬂmhyxdr oxy-2H ~yra
n- 2- oneMassana a 1 t.

22 hydr oxy. BM¥EmAEbE RpBHy I FrERGRGTACORE = 13717 2o oBBhin methy)
benzof ur an- 2- g-pxBHopanant&52- oneNhssanaIyS|s [M + H - 369. 0Exanpl e 138.
3, 5-di dr.oxy 5¢((2zthpenyl) met hoxy) benzofuran-2-yl -L
H-pyraggé-oneiégéssana gs%s 9 E bkﬂ 369. OExanpl e 139. 3,5-dinet ~l-6-(6
~(2- furyl)nethmxw&mahqﬁﬁumanﬂgll 4-Bgdeoxy=BHOpY aBHY; onekkassamakgsms: [ M
+ H - 353. 025Exanp

3, 5- di net hyl - 68)5- @(élfEPyP)ﬁﬁKﬁox??ben%o?éK&n 9=y $EA ngHP oxv- 2B &r an- 2- on
eMassanal ysi s2H(M 317kl s; 3E3. OExanpl e 141.

3, 5-di et hyl - 4- hydr.ox -6 . 6- 30phenoxyet hoxyl .benzof uran-2 =yl -~p~ran-2-
one Mass anal ysis: 5 g% R R X 3-oxononanoate

3, 5-di n¥ hyl - 4- hy dKg&@,- £3-. 6Zrghewaxvedﬂeﬁyﬁobensoﬂumann20ﬁlmezﬁyéyﬂan 2 35
one Mass anal 9 0 0 anel e 143.
3L5-di et hyl - § EESP%Q%? -?%3(9§ é) a? ?éﬁﬂgigggﬁﬁyg %2 ﬁingplgéthoxy 1
benzof ur an2- yBFEZanyKéﬁ02méneanﬁsshanany§use FRe $tF$red44§ goom

temperature for 24 hours. The reaction solution was

celite filtered, and then the mother liquor was
35 concentrated under reduced pressure and the_residue was

purified by silica gel column chromatography (n-



5 Exanpl e 144. 3, 5-di net hyl -4-hydroxy-6-(5-(1-(2 ( trif luoronethy_1

phe~l Lthoxy ) benzofuran 2=yl)-2H pyran-2-one Mass anal ysi -
445.0 Exanpl e 145. 6-j 6- (2-chl or o-5-ni t r obenzyl oxy) benzof g%‘?ﬁ%"l\éer 205&
2-yl)-3,5-di met hyl - 4- h~dr ox~- 2H pyr an- 2-gne_Mass analysis: [Mr + H - 442.0
Exanpl e 146. ~6-(3-chl oro-6-nitrobenzyl oxy)benzofuran2 girl )-3J,

5-di net hyl - 4- h~r dr ox~- 2H pyr an- 2-one Mass analysis: [M + H - 442.0 15
Exanpl e 147. hexane/AcOEt = 13/1) to obtain methyl 2-methyl-3-

6- (5-(3-chlor { zyl oxy) benzof uran2=yl ) - 3, 5- di net hyl - 4- hydr oxy- 2H-p
yran- 2- one I\/Ialog{s(élaCIryalr{/gd‘lbcgféﬂl [M+ + H - 442.0 Exanpl e |48.

6- (6- (2- cycl oHeadyd ethdéy ;d blehz FFdmen- 2- yl )

3 5ot byl Rl Gign 2 EBUT Y % YR 20 MESSHAN2 i 511 19 o 50 383

6- (5- (25cvel amex-letsioxyy llerasxfmj,r an2- V)43 Sedi 73 denh - L2ty drdxy3 &4 Qyr an- 2-
one Mass anal I\/Hr anpl e 150.
3, 5-di net hyl ‘%S}hifr rz[dxyﬂé’(G3 (7 (Lf' pgjrﬁdl en 25 ~

3=yl oxy) benzof ur aytnes Yzse + H - 339.0
Exanpl e |51. yl alcohol (27.5 ml) was added to a suspen51
3, 5-di net hyl - rox - 6- 1,"4-pent adl en3-yl oxy) benzof ur an-2-yl) - 2H- pyran

-2-one Mass é?f-al 5(1 [1M9)+1|Iﬂ Et,8392p0301kxafpleCi5and after

6-16- (294- di cilijanahepzu Q?@)@Q%qud”nﬁriﬂﬁ)és) -ahP-H MRS | -ndbiel Qive 2H pyr an
-2-one Mass analysis: [Mr + H - 432.0 Exan) e 153.
6- (5- (2, 4- di ARTorDFERAA ey ‘)hc?eﬁfz‘f‘(ﬁq}:rléﬁ‘ AAhiEion fakidsaled HRIrod -2 pyr a
EXZ Olne 5324“/505"33 a W ish lMoatddorit432.0 (2P heptrieldZ U rogdlils e

anpl e :

~6- (2, 5-di chlqyﬁ&b&%ﬂi&w%%en?&%%%‘%—%% SO MAT S HFREDER2H pyr an

- 2- oneMassanamnysitsigiMwh iHle -t M8 difpecarluerel SHowly increased to room

-5-12, 5zdi chlyg | -
n- 2- oneﬁ/aggan%rng}%%wy t}‘e‘jﬂl%r%’%xnz %C)eé%tsatdémr{ydr A pxy-2Hpvra
6-f6-(2, 6-di @ﬂ&ﬁ?omzylﬁoﬁql)lﬁe;qu;rm{v(u),@ gl i iretrmpent-angir 8L 2H- wr a

n- 2- oneMassanalysis @Mdedles ¥32 Q0PI £ d dhe mixture wa
6- (5-(2, 6-dichl orobenzyl oxy) benzof ur an- 2-'yl) - 3, 5- di net hyl - k}%/drox~-2H- pyra

n- 2- oneMassaVAIgRACRS IV £ tHjr reds3 L igmexins @nﬂssmncentrated
g (6- ]£3 4- dlzacmé?f %Qﬁ‘lld 2 *entanhe C‘Ico the residue and rffl\J/hlterlnlg, the
enzof yran i ‘met r oX pyr.an ne ssanal ysi s:

- 489, OExé'?/ﬂ}{heerlgéqué’r( ‘%i I)ért@ggnzﬁtog?y)(ggn? f ur 3aPSH F‘PeS
5 di met hyI 4- (m;odrnm()y aﬂdw @Wn&lws;)s wWader ddded 432-tHEXxanpl e
160.

6-(6-(3,5-di chion oro énz ox;}’lebenzo ur(ziln 52 %ylvsas?, agdde afthyq 4ahydroxy 2H py
r an- 2- oneMas SEirFdyrs sva{svrstn-a]red 432 00k &dmyl d 0lauinutes and at room

6- (5-(3, 5-di Cé%&fé}%%zrxé PP Qe%hfrlg an*:%eylx)eé%édh RS -t Ryedy oxy - 2H-pyra
n- 2- oneMassanaI ySi S: H - 432.025Exanple 16

6~6- (42 8- but HAIBEE H‘)eo@}?fdﬁfr drkaap e EPQHFﬁﬁ ROt -\ &REAEEE pyr an- 2
-OneNhssanalW%thhﬁéub$us 43500Esanphe 46&8rabtjibndwasbptexybraaylaxmul

benzof ur an- 2- vl

~1- 4~ hydr oxy- Eflag)pyrg 2°6ﬂ@§6ﬁ/a%§¥ﬁ5| YepsTERFEIHItN4 9B EB6EXARE 87164

3. 5-di met h~| +4-thy drg®0y; 6ahfibthdnmEl hyer@8dnahdobenzehoxytbdnzoffuran- 2-yl ) - 2H
-Eggﬁrgln-eZiGSOr}:eesl\{a e %a%asl %ﬁlrslfl(e'g b-gz |_s"il_icAétzzg'eq coglu%%pth{g)o%at%o&%éh};‘oz

3, 5-di et hyl -dr-edismvey/ e der (B-108tihy-- 8niny r ebebpybaxy phegaobur an- 2-yl ) - 2Hp
yran-2 one Mass analysis: [M + H - 422.0 5 Exanpl e 166.
3. 5- di met hvl -@eN1Dxy @G hd - 4met hoxybenzyl oxy)

benzof ur an- 2-wilgrthysdy .opgy -2 Ry ren-24-one
'H NMR(8ppm, CDCl,): 1.29(t, J=7.26Hz, 3H), 4.09(s, 2H),
4.23(q, J=7.26Hz, 2H), 4.63(s, 2H), 7.21 to 7.45(m, S5SH)
35 Synthesis of methvl 6-benzyloxy-2,4-dimethyl-3,5-

dioxohexanoate



Mass analysis: [M + H - 421.0 Exanple 167.
3~5-di net hyl - 6- (5- (2, 3-di net hyl -410 net hoxybenzyl oxy)
benzof uran- 2-yl ) - 4hydr oxy- 2H pyr an- 2- one Mass anal ysis: | &Se_ptembe_r 2092 o
Exanpl e 168. 3,5-di nethyl-6-i6-(3,5 di nitd3obenzyl oxy,
benzof uran- 2-yl ) - 4- hydroxyl5 2H pyran-2-one riass analysis: [Mr + H -
453. 0 Exanpl e 169. .
3, 5- di net hyl - 6- (5- 235841 hi PR oBENPGFBXYI PR BRYVE ah-2x9PFRLADAFHER 0V I HEByY T an-
g-gng_ZO hhfszaﬂﬁgy$ﬁs:(iab Mlk%was458d8dﬁﬂgn@|Quéﬁ@nsion of NaH (3.80

, O-di et hyl - 4- r -6:-(6- , 4t et r ah~dr . . o
naphthalen-1-g?o%Q)gg%zg}é$aﬁié~ié-%Fﬁpy?%%-%gﬁﬁﬁ iﬁ%gréﬂgl9§ig:c[ﬁPr+ H -
403. 0 25 Exanpbemifdtes, 51 db dretf hytBdEhy (5 ®xyl B-¢Hs (dd@eq, 4hdt thaxdro
napht halen- 1- e f =2yl ):2 y - | + H -
305 0 Dol g5 g B R e B e B Ry PhaFRosy)
benzofuran-2-9#ght~YQ¥ﬂ9Vr@heQObﬁbeNhs@hané¢9%¥8@n(%@14t+$n-wa§3¢90éﬁénple
173. 3, 5-di methy.-1gdchydro3yvabibR- binachy hyh DpbbRxyTokgpzetstane2 girl )
-2Hpyran 35 2-one Mass_analysis: [M + -.413.0 9 ge tember 2002 - 103
Exanpl e 174. S}%=3§nﬂfh&?-ﬁﬂﬁyﬂ?%x%lB-Y%S-?@%%%htﬁ?@nﬁ?ﬁo£§¥ture was
?ggzo;urag;Z-ytifiﬁapatanﬂsb%efghss ﬁﬂﬁﬁ%é%sanﬁhth?nkﬁt-oﬂ¢3f6r50Eﬁanple

. 3,5-dine -4- roxy-6-f5- apht t hoxy .

benzofJ&%n-2-b?¥§2F+ggfgﬁ%go%%dﬁﬁégfgﬁhfy%?gg Y47 BOWFed 435°0B&anpi e 176.
6- (6- (1, 4- benzedcbkan-2ol@tion for quenching, and extraction was ”

yl met hoxy) ben - 2- - 3, D=4 hyl - 2 rap-2- one S
Anal ysis: (N®6§£§ﬁ9@e§2%¥%hE§§%%$g§ﬁ7%éaéhX96€§Xl. RN T 8P54n P0C1 £ 85
6- ~~5-f 1, 4- bevizedr bxaed 2y tiet hakyt seed os ak ame 2ayd )dBied dvirbh iS4, /15
hydroxy- 2 pygan- enones Mass, 803k ygi Sonddhefatla: 4Rde O EX2HDE wdd 8.

3, 5-di net hyl - 6- (6-L3-hexen-1 yl oxy_ )~ benzofuran-2 =yl

~- 4- hydroxy- 2PRyptan-py silica gél column chromatography (n-

hexane/AcOEt = 5/1 — 3/1) to obtain methyl 6-benzyloxy-
2,4-dimethyl-3,5-dioxohexanoate.
Yield: 9.78 g (y. 37%)
'H NMR(dppm, CDCl,): 1.17 to 1.42(m, 6H), 3.62 to 3.80(m,
20 4H), 3.98 to 4.28(m, 3H), 4.48 to 4.65(m, 2H), 7.12 to
7.42(m, SH)
Synthesis of 4-acetyloxv-6-(benzyloxy)methyl-3 5~

dimethyl-2H-pyran-2-one

An aqueous solution (6 ml) of LiOH-hydrate (64 mg)
25 was added to a solution of methyl 6-benzyloxy-2,4-
dimethyl-3,5-dioxohexanocate (430 mg) in THF (10 ml), and
the mixture was stirred at room temperature for 1.5
hours. The reaction solution was neutralized with
diluted hydrochloric acid, and after distilling off the
30 volatile components under reduced pressure, extraction
was performed with AcOEt at pH 3. The organic layer was
dried with MgSO, and then filtered and concentrated.
Ac,0 (6 ml) was added to the residue, and after stirring
at room temperature for 30 minutes, pyridine (4 ml) was
. 35 added and the mixture was stirred at room temperature for

one hour. The reaction solution was concentrated under



one 20 Mass analysis: [Mr + H - 35S.0 Exanple |79.

3, 5-di net hyl - 6- (5- (3- hexen- 1yl oxyl benzof ur an- 2-vl 1- 4- h~drq &-2H pvran-2 one
Mass analysis: [M + H - 355.0 25 Exanple 180. 6-(6-(2-b§t§ﬁ?-%e_[“€e’2%2

yl oxy] benzof uran- 2-yl) - 3, 5di net hyl - 4- hydggxy- 2H- pyr an- 2- one Mass anal ysi s:
[Mt + H - 325.0 Exanple 181. 6-(5-(2-but~n-1

yl oxy~benzof ur an- 2-yl ) - 3, 5di net hyl - 4- hydr oxy- 2H wr an- 2- one 30 Mass

anal ysi s: (Mreduded @B2sdhdexamplde tIf?.residue was purified by silica

3, 5-di net hyl - 6- (6- (2, 2-di net h~l - 1, 3di oxol an- 4-yl met hox~) benzof uran- 2-yl ) - 4h
vdr oxy- 2H pyr&Ht fﬁﬁﬁnwﬁkf%%@%![ mn'i?%ageﬂs’geﬁ%t © 93 &kprertsdi® 2002 -
104 Exanpl e 3% pthidr AR rdef-{(GdrA) 18t Weth Bl X0l @k hy1 -

yl met hoxy) be zofuran-2-yk?-4hydroxy-2k#pyran- -one ss analysis:" [M + H|

- 387.0 5 ExplRyTedy 2-ore.

3, 5-di net hyl -¥a-«(161 f 2athaney qtyhoxy) vz of ur an- 2-yl ) - 4- hydr oxy- 2Hpyr an- 2- one
Mass anal ysi §: &M + H - 345.0 Ex%gﬂle 185. 3, 5-dinethyl-6-(5-(2 10 etho
~et hox~) benzof uF4R{ ST - GORYdriody BRiSyr M- ond Mess Hid y&iR (M + H -
345. 0 Exanpl &ph86.4 . 35(s, 24), 4.58(s, 2H), 7.23 tq 7.
3, 5- di et hyl - ﬁ’hydr oxy-B- (6 (3- e hy  oxet'and- A et hox
pyran- 2~one 15 Mas¥MA@sis ©of gy Loxynmer hrdady
3, 5-di et hvl - 4- hy drp6:@ 03I apneet an3 yl net ho
~|l benzof uran- 2-yl ) -2H p~ran- 2-one, Mass analysis: [M + - 357.0 Exanpl e
188. 3fé-di met hyl -1%9?6-‘(35-3%&&@“1‘1 JPEATOxL0 ml) wete adled 57

benzof ur an- 2-syd rtd-diy @rfoXy-atd-ticxy—3 -qrive nvhto BNadetd sl - M -dindthy1853. 0
Exanpl e 189. .

3, 5-di net hyl -zé{-_(pé'-r(aél-_ﬁe"ffr?- f;?l'gfy)gﬂer‘nl?ofb{&ro n-(Zl-Ofl Wl@’hfd}%ﬁftﬁi pyran-2 25
one Mass analsgsirgingMat+ ridom t35®el aEvamployetI0.ght, the reaction

3, 5-di met hyl -851( 8521 e %X ¥); faur. iHMA 10X an-2 one
30 Mass analfgis:ﬁﬁa Q%éH]eﬁ£§55.dHE%§%§V§9%5%ﬁg:hd% fy&ué¥+d§g

3, 5- di ket h~r [CRERY Bk eAdpy] sedlsesz prasenr e .y Hatemyrcodddad g an- 2on
e Mass anal ygihe deMidhel ext3%2tQon was performed with AcOEt, and the

organic layer was dried with Na,S0, and then filtered and

%]bfen}l’zo?%)r an-2-yl)-2H
- Cl .;uV" 1—4-—

concentrated. The residue was purified by silica gel
column chromatography (n-hexane/AcOEt = 5/1 — 1/1) to
20 obtain 6-(benzyloxy)methyl-3,5-dimethyl-4-hydroxy-2H-
pyran-2-one.
Yield: 4.82 g (y. B6%)
(TLC Rf=0.3; n-hexane/AcOEt=1/1)
Synthesis of 6-(benzyloxy)methyl-3,5-dimethyl-4-~

25 methoxymethoxy-2H-pyran-—2-one

Diisopropylethylamine (2.1 ml) was added to a
solution of 6-(benzyloxy)methyl-3,5-dimethyl-4-hydroxy-
2H-pyran-2-one (2.60 g) in THF (50 ml), and after
stirring the mixture at room temperature for one hour,

30 chloromethyl methyl ether (921 ul) was added at 0°C and

the mixture was stirred at room temperature for one hour.
After concentrating the reaction solution under reduced
pressure, water was added to the residue, ext;action was
performed with AcOEt, and the organic layer was dried

35 with Na,SO, and then filtered and concentratéd. The

residue was purified by silica gel column chromatography



9 Septenber 2002 - 105 Exanple 192.

3, 5-dimethy_1-6-(6-(2, 2-di met hyl pr o~ox~) benzof uran- 2-yl') - 4- hvdr ox H pyran
-2-oneMassanal ysis: [M + H - 343.05Exanpl e 193. QSeptembng%

3, 5-di net hyl - 6- (5- (2, 2-di net hyl gr opoxy)-b@&szof ur an- 2~1) - 4- hydr oxy- 2H- pyr an- 2
-oneMassanal ysis: [M+ + H) - 343. OExanpl e | 94.

3, 5-di net hyl - 6- (6- (2, 2-10di phenyl et hoxy) benzof uran- 2-yl ) - 4- hydr oxy- 2H pyran
- 2- oneMassanal yshaxajdd AcOB]] = .WSB.%E)&a’rlpl &ol%t.al?m 6—5 di met h~rl - ( 5 (

2 , 2-dipheny}.et hox~ benzofur -2-y dr r~-1

H- p~r r an- 2- onENEsSRHEF Y HRet Y %'351-%21“ 91%%1'0%& %xﬁl%thoxy 2H-pyran-

3, 5-di net hyl -2-dryar oxy- 5- ( 6- ( 2- phenyl - 2- propoxyl

benzof uran- 2- ﬂ% &ZH—Pyg ?5(39_2%\%2 sanalysis: [M + H - 391. 020Exanpl e 197.

3, 5-di net hyl ydr oxy- nyl - 2- propoxy)

benzof uban- 2- wgcmwr@rﬁrz- OBt s= I + H] - 391. OExarrpI e 198.

3, 5-di met hyl - 4- hydg Ss{b-{ &1

benzof uran-2-yl) - pyranl- £ j—(l)sng?l s{;’yaﬁn Ho >=427.0 Exanpl e

199. 3, 5-di net hyl - 31 | et hoxy)

lznggzofur an-2-yl) - s)yﬁca(rmzrzqoe(a@olvhgsaaal yabea kM atsbhutidd’ @ kxanmple

6- (6- (bi s( 4metHREHHERITS Tt ok BESS UL S mst Mt A H AT oxy - 2H
- pyrani®- one Mass: a(rﬂa.lg/(slgs) IMEtOH] (50 489). 0 and tIeptmeirtarr0ads - 106

Exanpl e 201.

6- (r5rpbl s~4rret‘f11%<0r uSlyyl roexd~ Benzo urtzfrﬁn =y )f)ura‘e gc? 3thy(?“uils hncflr oxv-2Hp
yran- 2-one m@mw ggaq thBSIﬂhe—refLQQ The Eeaﬂ:plcm 2Plutin was

5-di et hyl - 4- r O B~ H

~yr;n Lt Ncgasﬁgl% lqsﬁegfecf aﬁmﬂeﬁé RABRY ngﬁfﬁ%ﬁa&%%&e%rgmé

3, 5-di met hyl -Undg Tcﬁ(:ﬁl(@q M@%%he@%rﬁﬁﬁ%@% was purified by

benzof ysan- 2‘§’Jl])lc?d+g%’lr b1 YBSHRAA Eiphy Mh-hdllame Ab#E@ A 204

3, 5-di net hyl dr ox 6 6-(4- henl ut ox benzofuran | )-2H-pyran-2-one
15Massanal ))CSI (‘%} l{q (ﬂj%lqj%y b/ ygt%)yx)ymethyl 4- methyox)ymethpoyxy_

3, 5-di net hyl ZH-JWEQ?)%—QH(GB. (4- phenyl but oxyl benzof uran-2-y1L

2P TR PRSI ] - 0% oScami e 208
~rl)-203, 5- di (Bt HE£ 4 Hy.driox y-2dx@aregc@oneMis/sdanal ysi s: (M- + H -

369 OBSBTP! © 207. Sbrdaelghos IO henaAb Al R naxy- g

yl) -3, 5-di net hvl - 4~h=
369. 025Exanpl e goqmethvlsulfonvloxv)methvl -2H~-pyran-2-one

6- (6- (3~ c=cl ohexy I onn)AREO NN 2 hias3 il i 52+ pyr an-
2- oneMassanal SI S - 397. OExanpl. e

6. (5 (3 oocl o Wiﬂ%ﬁ%ﬂi‘ﬁ&ﬁtﬁwﬁ‘)‘*@%%Wow%ﬁﬁ’ﬁ“ﬂ%p ran-
2- oneBOI\/assanaieysms. deMg )+ iH THFSQB0MaNplaH¥ter stirring the

6- ( 6- (§ but en-. onyﬁ} benzofL{r angﬁﬁ?{‘é})’fﬁ Ordlorrrl%thourl %qc Iyesul-ll-f%r an- 2-o0n

Ma I
: @f?gabﬁf;frjmwmm e o s ermifioct, o ooyt a2
oneMassanal Y ytISOX~ etthelr_rg?era%%z:e ove%n tt)e”b%fat%(}o%as janZiedE@th% 212.

6- (6-(2-(benz y~benzof uran-

L5- di met hyl - mqmmmtgmnezctm@mmmwﬁegfqrmem with AMOEOEXanpl e
213. he organic layer was_dried with Na,SO, and then

6- (5- (2-(ben ony)etho )benzofuran 2-y1)-53,5-dj mét hyl - 4- hydrox% 2H gyr an
- 2- oneﬁlﬁssanaﬁy chncenmm he Fppidue was purified

3, 5-di TTE][ hyl l-sgtlfl)dii][ @é)d: Q*c(l@nnnL%hFifdﬂ\atography (n- hexlane/AcO(Et = 1|_/|]l)

pyn-1- _vl oxyl ben ur a yl.~- 24 yran- -oneMassanal ysi s M + -

311, 010Exarrpl L f%% r.li 25 dlme%: oxyme%:% 6S

3, 5-di net hyl (Wlmqlf&dﬁqx&)pm@nm&mwmem.an- 2-yl)-2H ~y, ran- 2-

oneMassanal y anple 216. 3

5-di et hyl - Sf(%l(cf? e':gh >%/c(z¥r bony )pentyl oxy) benzof uran- 2- vl1L154- hydr oxy- 2H
- pyran32- oner(Ts %&I ¥s 5; si~hexave /AdQEt = 413). OExanpl e 217.

3, 5-di met hyl - 6- |5évﬁxt(heetél%xlb(?ﬁarsll%ﬂn)o?@%twp)?’S”la%}?eqjhl{flanf2 y1) - 4- hydr oxy-
2H pyran- 2- one20Massanalysis: (M_ + - 2115 OExanpl e Z18.

3. 5-di net hyl - 6- ( 6 S REETEAL Y a2y &
H pyr an- 2- oneMassanal ysis: (M + H - 301. OExarrpI e 219.

3, 5-di net hyl - 4- hydr oxy- 6- | 6- 25i sopr opoxybenzof ur an- 2-yl ) - 2H pyr an- 2- oneMass
analysis: (M + H - 329. OExanpl e 220. 6-(5-(1-t-butoxycarbonyl pi peri di n-2-
yl met hoxyl benzof uran-2-yl)-3, 5-di net hyl - 4hydr ox~- 2H pyr an- 2- one 30 Mass
analysis: (M + H - 470.0




Exanpl e 221. 6-(5-11-t-butoxycarbonyl pi peri di n-4yl met hoxyl

benzof uran- 2-yl | -3, 5-di net hyl - 4hydr oxy- 2H pyr an- 2-one Mass anal ysis: (M +
H - 470.0 9 Septenber 2002 - 108 Exanple 222. 6-(5-(1-t-butox

benzof uran-2-yl pyran-2-one Mass analysis: [ M-~+66)_- 45E 5 ExarrplgéS QEBlberZOOZ
6-f5-(1-t-butox~ benzofuréﬁdZuml ran 2-one ycar bonyl pi peri di n-4-yl oxyl
- 3, 5-di net hyl - 4- hydr8x§-aﬂne a?;car Bod 9Ipy@ §0hi di n-3=yloxy) ) -3,

5- di net h_yl - 4- hydr oxp, é@ﬂ jﬂﬁﬁboi th$ﬂ Wa$4£hpcﬁxanple 224.
6-(5-(4-(t 10 ox
butoxycarbonylan1nofBthiylb géo?nrgﬁiﬂe hy3.5 -dlgEthV| 4- hvdroxy éﬁEﬁVkaﬁL
2-one Mass anéIyS|ste& Ff Ah%ed Fyanpl e 52 Byran-s_

3, 5-di met hyl - 6- ( 6- 3f| uoraott}éﬁﬂ\ﬁ @benzo;%mﬁygyll 4- hy%ﬁ’o&%/ 15 4y .

2H pyr an- 2- one Mass &ﬁ@hﬁsb 4l M +nﬁ] u3BLeQ EX Iﬁe”@%&ure 10 pyp
3, 5-di net hyl - 6- (5- #Bef fyg rgbenz g ﬁy)b@g gf ran- §§§t}i&nh¥d oXy Toon

2H pyran- 2-one 20 SS an Y& sexd Ff npl e 9o9tion was

3, 5- di net hyl - 6- ( 6- (44 sy onx c&elﬁbfwsa 2y ~4
2H pyr an- 2- one MasSnaealkys % KPS+ db) o % §°EMa ded to
3, 5- di met h-40 6- (5c&fﬁluoro Eﬁzylnmy) enzo uFQnNQEMj)andhgg oﬁ?@E&pvgag

e Mass anal ysi s: f&‘ 0 Exa €N f£ilte

3, 5-di met hYi - 4- h P@bomeQ % % amhtYquae A2yl on r‘ﬁrlfled Ted apg
benzof ur an- 2- yl)yz e Misgeanal ysi AEKRCORE) _- zbgldlEmagghe 230.

3~5-di net hyl - roxy- -45-¢ 2nj trobé n% T%mm@ zof urant4lyl 32 ran 2
35 one Mass anal (GREM g+ 7H]‘n}L 0 o Sep}?%ﬂmﬁ throge. Hepy SbEY]
ran..

N-he
15 S¥nthes; €Xane/acopy _
o l'neth 1 6

. H&ﬁirélxx,,as ag

2~0ne .

35



- 109 Exanple 231. 3,5-dinethyl -4-hydrox~-6-(6-(3nitrobenzyl oxy)

benzof uran- 2-yl y- 2H pyran- 2one Mass analysis: [M + H - 8.0 |l e
232. 3, 5-di met hyl - 4- hydr ox~r- 6- (5- (3 nitrobenz | oxyl é%eptem‘r)be%ggy
benzof uran- 2-yl ) - 2H pyran- 2one Mass anal $3is: [M + H - 408.0 Exanple 233.
3, 5-di net hvl - 4- hydr ox~-6- (6-(4 10 ni trobenzvl oxy) benzofuran-2-yl --~pyran-2
one Mass analysis: [M + H - 408.0 Exanple 234. _ )

3, 5- di met hyl -3nhyREEEA TR 4ni Thobesidwk yWahehizot ek erd 21y | GH. LM py ran- 2

15 one Mass anad ol ) [ Mookt ri YOG XA & 23Pas slowly added at

3, 5-di net hvl - 4- hydr ox~- 6- ( 6- ( 3nef hoxybenzyl oxy benzofuran-2-y|)-ZFLRgran
2-one 20 Mas< dnal3RG sthgnuthe Fﬂl’it‘%’%."ﬁa%ﬁwléecé afs rogn temperatur

5-di net hyl - 4-foelrDXyhouss ( Sehd  Pewd diory bediart 1oy lwas concentrated

benzof uran- 2-yl ) - 2H pyr an2- one Mass alysis:, [ M + - 393.0 25 Exanpl e
237 55 i ERUART R R R B gL vad

benzof ur an- 2-dd §sPaxy rian2Mede (MGG ehp) et ttatedd hyd 39S oExanpl e 238.
3f 5- di met hyl - 4- hyd -6 (5 .

benzof ur an- 2-%5®2¢—ﬁ;¥1}§n ‘%%#e%ﬁ% ;53&;?’4;{;:%%@ ?)I\%} ,iml—yf]tl{re?)é‘?so Exanpl e
239. 6- ( 6- ( 2-THlwreshetz -4 O3 oV anfEt8Y TR inmt the reaction

~1- 4- hvdr oxy-Zdt i a P o dBsst alal il 5 . rddced Hiressife O acdkt
Sept enber 2002 - 11o Exanple 240. 6-(5-(2-chlorobenzyl ox~r)benzof uran-2

y1) 3, 518i met A% s -4 iR Kb e dHend B3t rghgd NajCas 397. 0

aqueous solution (500 ml) was slowly added to separate
the organic layer and aqueous layer, and the aqueous
layer was extracted with AcOEt. The organic layer was
dried with MgSO, and then filtered and concentrated.

15 The residue was purified by silica gel column
chromatography (n-hexane/AcOEt = 3/1) to obtain methyl 6-
hydroxybenzofuran-2-carboxylate.

Yield: 37.9 g (y. 60%)

'H NMR(6ppm, CDCl,): 3.88(s, 3H), 5.50 to 6.50(brs, 1H),

20 6.80 to 7.80(m, 4H)
Svnthesis of methyl 6-(benzvloxy)lbenzofuran-2-

carboxvlate

A solution of methyl 6-hydroxybenzofuran-2-

carboxylate (3.58 g) in THF (30 ml) was slowly added to a

25 suspension of NaH (800 mg) in THF (100 ml) at room
temperature, and after stirring for one hour, DMF (35 ml)
was added, benzyl bromide (3.77 g) was slowly added and
the mixture was stirred for one hour. Water was added to
the reaction solution, extraction was performed with

30 AcOEt, and the organic layer was dried with MgSO, and
then filtered and concentrated. The residue was purified
by silica gel column chromatography (n-hexane/AcOEt =
10/1) to obtain methyl 6-(benzyloxy)benzofuran-2-
carboxylate.

35 Yield: 4.85 g (y. 95%)

'H NMR(dppm, CDCl,): 3.95(s, 3H), 5.19(s, 2H), 6.85(dd,



Exanpl e 241. 6-(6-(3-chl orobenzyl ox~) benzofuran-2 y1)5

?é;gng: reretzz\z/l - 4- hydr oxy- 2H pyran- 2-one Mass analysis: [M §S|é“ptémb3e?5082

6- (5- (3-chl orobenzyl oxy) benzof ur an- 2=yl )Eg 5-di net hvl - 4- hydr ox~r - 2H pyr an- 2-
one Mass analysis: [M + H - 397.0 10~ ﬁrrple 243

3, 5-di net hvl - 4- h~dr oxy- 6- (5-, ~5t hi azol yl net hoxy)

RO Rk Dol SR e (T I
J=2.7H2, 1H),7 PBGid, J:f’celfgﬁz 1HH), 8.02(S, 1H), 9.11(S, 1H Exanple 244
f B2

4'acety|0XV'6'(5'( AF|15 dlinobenzaldehyde
benzof uran- 2~1) - 3, - 2H ~yran- 2- 00( s,

3H), 2.30(s, 3H), B Slayy ey a%rlaelutﬁm&fd, %Wl@awolm

;4g4(g ngs 9(:5120 ) i/ 'Jﬂﬂf(d 10(%2?1&21)4?;0 134%]3 lw %td}yl]—e?ar&!‘% s,z%j:ﬁtﬁxrarrpl e
I e 0l | hes on

t hi azol ~I met h(oﬂ%//)“b]e)ni}/ot?j ’}esfﬂﬁlgwdoeﬁe f%]-ef < %b%‘gmwﬁvso d6) :

1. 94(s, 3H), .-ﬁ;lzg(esq AH)30°T Jﬁ& 18(mholids . 3.Fodr aforSuBldenydi) (3 50 53] s,

2H), 7.12(dd, 2(§2%?§ W%H)L Eédéé( %o gig'l: r8ad2idn 453ufidn Ly 30

7.63(d, J=8.
3, 5-di et hvl ’Qheny@rw EEE S(@Wﬁéé?hyqtrre&%d;(y‘-)oménzftﬁqnfa-n Afger- 2H pyran- 2

1H; HIVR( 8RRIB1 1GIR0 2 2(dd,
S 1B 5 o oo e by Wihodor i RS atileoy S8R 2o pl1 0!

1H), 7.39 toWPS4 edgpjthe quiSHTGRS FFgXLed £Or iR 2amd “then
3, 5-di met hvl -tdrdhyshgaxii-c6- ](3_3"6(12(&{1121 Fﬁlﬁﬂédl@u.ﬂafﬁﬁ"wére separated and

- 5t hi enyl net hqQx benzof ur an ran MR( 8ppm CDC13
1.91(s, y3H) ‘3‘%) Qa‘a '%? e%%eaq‘gl-‘/?f]]t’@ ( p igfto 5) 38(s,
2H), 7.03(dd exl:?:&(ﬁ:l‘ibn itz ACOt, . 7, THH ssrgidic Ladedsn vz?erZQ(dbmlﬁl-ﬂ)ed

Z ggé?yﬁgxs %5%1é9:%¥ﬁ§%ﬂ21?g%#§ |%89p b Pne }Bered and concentrated.
sul f onyl ) - 5- tTHiee myd ststuro XA sh anzoffuresh By i )12daQgredn-c2lom 1H NVR( 8ppm

CDC13 2.00 4 0 4 3.74
5 81(?71 e (cshrzo%lg(g)togzra‘?gﬁ\(ys (OrﬁEF?jeéta%e/(Mc%E@@ 33 6cc¥ %ﬁ-’té%?d '5')2 S to

1H), 15 7. 31(@drﬁy—ﬂrm3®lﬁwﬁ%za§®e% ~| e 249

3, 5- di met hvl -vi-chwpr oxy576- -(.4axazol yl net hoxy)

benzof uran- 2-yl)-2H pyran2- one Mass anal yS|s [M + H - 354.0 20 Exanpl e
250. 20 'H NMR(éppm, CDCl,): 3.30(t, J=4. 8Hz, 4H), 3.84(t,

an. - one. MheS-Hrid e S e AR S5y o 2“'1)H Hire 70 tad ¥ 5 DI 00 2FE YT
3, 5-di net hyl -%4- lﬂrydr dm-16-7(-57-8((l‘¢ ety SHY(, piﬁ@n~|1é)oé5t0y(ls /) i no ) benzof uran-2
~1, -2H25 pyran-2-Qifhesis of methyl 6-morpholinobenzofuran-—2-
carboxylate
25 Methyl bromoacetate (3.0 g) and K,CO, (3.0 g) were

added to a solution of 2-hydroxy-4-morpholinobenzaldehyde

(3.5 g) in acetonitrile (100 ml), and after heated reflux
for 16 hours, the reaction solution was filtered and the
mother liquor was concentrated under reduced pressure.

30 MeOH (100 ml) and concentrated hydrochloric acid (10 ml)
were added to the residue, and after reflux for 5 hours,
the reaction solution was concentrated under reduced
pressure. A saturated NaHCO, aqueous solution (100 ml)
was added to the residue prior to extraction with AcOEt,

35 and the organic layer was dried with MgSO, and then
filtered and concentrated. The residue was-purified by

silica gel column chromatography (n-hexane/AcOEt = 5/1)



Mass analysis: (Mt + H - 404.5 Exanpl e 252.

3. 5-di net hyl - 4- hydr oxy- 6- (5- (N- et hyl - N- (2t hi enyl car bonyl ) am no) benzof ur an-
2-yl) - 2Hpyran- 2-one 30 Mass analysis: [M + H - 396.0 Exahpgriember 26025

di met h~l - 4- hydr oxy- 6- ( 5- (N- net hyl - N- (3pyra9dw car bonyl ) am no) benzof ur an- 2
yl)-2Hpyran-2-one Mass analysis: [M- + H - 391.0 9 Septenber 2002 - 112
Exanmpl e 254. 3, 5-di met hYl - 4- hvdr oxv-6- (5-f N-i sobutvrvl -N

met hyl ani no) bepzepPti &f- reyhyl 26+mo¥ B0 Dippee MoeEu Bt st arbeRy latef - 356. 0
Exanpl e 255. 6:&P4¢( Ngl,i-gu&pxyy:gg bonyl ) - N-net hyl am no~ 5

benzof uran-2-yl) -3, 5-di net hyl - 4- hydr oxy- 2Hoyr an- 2- one Mass analysis: [M +
H - 386.0 Thél AR (GrPAy EBRBeLNIS- Aete, a¥3b. Piadutid, by $0 btesses sinil ar
to those descripeg. in pr € i ng anpl od i o | es,
usi ng or gani cjcﬁé%%éla{ﬂgthgni %ﬁ é:’s’wBe rizﬁbﬁw ?ng% }11(295 5Ki f’edpilﬁa(f%}; art.
Exanpl e 5256. BH{ b- behZ 6§} afrhobRnzotti an- 2 yl ~- 4benzoyl ox~

3, 5-di met hyl - 2H pys aRe Ra 918 EXANPLRy P59 £ SrREBLYA DX Ba o= Sl DRE ALy BsdS 15
trifl uoromet hane sul f onyl oxybénzof uran- 2yl ) -ZH gyran- Z2- one Exanpl e Z58.

6- (4- benzyl oxybenzZbC%han39- §) ~was, Sdéﬁﬁegﬁyﬁ %Qg‘f/’él%%& oy 2# pyran- 2-one
Exanpl e 259. fooeel yADXyy B, HrdeRPadY|26-§H 204 fmdtheX Vsasheoaydlate (30
benzofuran-z-gl fg 2F+$vran2:0ne Ex&qg{e 260

4- acet yl oxv- 691 4 BePSSTORYBehDf (7 Qh-BL )1 )3NS_ 4tk iRard pyehi%- e
Exanpl a0261. 24 alcetyd ofkyl Bowedliptdydibnd5 2% reaction solution was

hydr oxybenzof yy an- 2~+1) - ran-.2- one. Exampl e 262,

35l gt e nyl S Saree (R RS IR S SRR A SR AU xanl e
263. 4-acei ~| DRINSeE - pi e g - 6-X 55 4 tred hek ~drerruioxgh Yot ofaienn- yI - 30
pyran-2-one Exanpl £526¢1 00 ml% was added to the residue prior to

4- acetyl oxv- 6-(5- carboxvbenzof uran-2-y )3,5-d|nef%fi-ZH—pvran-Z-pne Exanpl e
265. 4-acet yl KW ETCuencetth AGMehz AR s e-3Tgamia et MAs BEi84 an- 2- one
35 Exanpl e 26fith MgSO, and then filtered and concentrated. The

4- acet ~| oxy- 3, 5-di net hyl - 6- (4net hoxybenzof uran-2-yl ) - 2H pyr an- 2- one
y resfhue wgg puéified by silica gel cgagmn cﬁ?gmatography

(n-hexane/AcOEt = 5/1) to obtain methyl 5-
formylbenzofuran-2-carboxylate.
Yield: 15 g (y. 44%)
20 Mass analysis: [M" + H] = 205.2
Synthesis of methyl 5-(dimethoxymethyl)benzofuran-2-

carboxvylate
Methyl orthoformate (1.0 g) and polymer-bound PPTS

(1.0 g) were added to a solution of methyl 5-

25 formylbenzofuran-2-carboxylate (15 g) in MeOH (100 ml),
and after allowing the mixture to stand at room
temperature for 8 hours, the reaction solution was
filtered and the mother liquor was concentrated under
reduced pressure. The residue was purified by silica gel

30 column chromatography (n-hexane/AcOEt = 9/1) to obtain
methyl 5-(dimethoxymethyl)benzofuran-2-carboxylate.
Yield: 10 g (y. 54%)

'H NMR(dppm, CDCl,): 3.35(s, 3H), 3.98(s, 3H), 5.49(s,
1H), 7.53 to 7.61(m, 3H), 7.81(s, 1H)

35 The following compound was produced by a process
similar to the preceding production example, using



9 Septenber 2002 - 113 Exanple

I227. 3, 5-di net hyl - 4- hvdr oxy- 6- f 4- met hoxybenzof uran-2-yl) - 2I§|-é)é/rtéinr11ber 2%68Exarrp
268. 4- acet vl oxy- 3, 5-di met hyl - 6- ( 5- met hoxypenzof uran-2-yl ) - 2H pyr an- 2- one5Ex

anpl e

269. 4- acet yl oxy- 6- (5-acetyl oxybenzof uran- 2-yl) -3, 5-di net h~l - 2H pyr an- 2- oneE

xanpl e 270. 4ozgahytoxtemicalbepzynhdyybenzefiar&nony kb hose dikiatilkg - 2H
=pyr an- 2- oneExanBIe

271. 6- ( 5- ben%?l& §b85§ofuran-2-yll-3,5-dinethyl-104-hydroxy-ZFprran-Z-oneE

xanpl e Ethyl S5-bromobenzofuran-2- carboxvlate

272. 3, 5-di met h~ -4- ~dr oxy- 6- ( 6- hy xybenzof ur an- yI) ran- 2- oneExanp
| e 273. 4- acet @?ﬁﬁﬁ§$h§ 95? 529° EH 3H) 25 e

~6- nethpxybenzofgﬁan aﬂyl)72@5wgramﬁz oneiSk¥angke.4uz, 1H), 7. 54(dd

274. 4- acetyloxg dlnethy (5-p- toluenegulfonyloxy benzof ur an- yI

- pyr an- 2- oneBx F 2Hz 1H)' 7.82

275. 4-acety_E anmgﬁe( -agehyhexybepnzofiunantgipky-8-Fbdnaefhylan2bpanan- 2- one
20Exant ~l e 276. 6- (6- cycl ghexyl.oxybenzgf ur an- 2- yl 5-di net
~1-4-hydroxy-2|—|—pyran-Z;gﬁgEééﬁgéfqé{T—QLI boRaf-¥lbnd

277. 3, 5-di et hyl - Afhydradgaﬁg(GO%rNhHumﬁéﬁembanESUHfepyh@xebeniofuran-2-y|~
i -2Hpyran-

278, 4- Shety1 S5y Sra 0N RELHT JOTRPBLEBOREE I 0aT Bl 207 (5 mh) =t
ethoxy)benzoﬁuﬁaﬁng ?F}II2PQp9taﬁ g- 6pe Ex@ﬁﬁpéeé79the mixture was

3, 5- d'”Ethylcéomﬁgrgéy 686@ (2T6”95Q9X¥§§EQQBM|Eolutlon there was
et hox~) benzof ur.an- 2- one e 280. 4-acetyl ox~r-6-(6-(2

( acety_| oxy2d Q?ﬁoiy¥? HeﬁzéFEFaﬁ323le? gnd 53?n@%ﬁ§FrQHWB§r§ﬁl§r8ﬁe
EXS”D|G 281. ?3 579PUEFB¥|3G hydoexy- 6ol prepare f dienolate. A

ydr oxybenzof utan-2-y one _35_Exa e 282. .
2 acetT oxy- 308 3Hi R b1 FeERY e nBRARGADER O ARDORYEF Eorl 39PaRI. R o
Sept enber 2008F- (104nmlEkxeabl add83. to the dienolate, and the mixture
3, 5-di net hyl -4-h 4h 5 X nzQf yI) -one Exanpl e
284. 4- acetywéxy¥g5%§¥ace%ylzgy e%ggfggaﬁgggtéf ﬁ glal%pi-pyran -one
5 Exanpl e 285014ta93tya@xyleovedbénzyeaxybeh@opu€anaguypys KHS0, was
3, 5: d'nEthylaahéﬁyfég'g Qﬂghgﬁanphﬁdzgﬁtractlon was performed w1th

6- (7- benzy_| oxybenzof uran- 2 5-di et hyl 4-h droxg g yran- 2-one Exanpl e
287. &LQcet yPeRFL6- (Séﬁzérﬂﬁahc219Y?r3WP§06#6§9ﬂ1@1 bng VFaQPﬁpyran 2- one
Exanpl e 288 sﬁiiﬂeGaﬂH”EEBQEYQQHﬁOﬁQS@ﬂ %ﬂﬂ)tﬁé&5flltered and
di et hyl - 4- hydr ox Fré%{ran- -on

4- acetyloxy opgegt hoxy 8n£8?5§3ﬁ ﬁﬁﬁ)cﬁugeHYnﬁPﬁ§FlEQLByrﬁﬁlicSne 15
Exanpl e 290. §l5cglﬂﬁhh&hrémﬁidggé¥h? (BLRBLKAAXYRADBENY 3/1 — 2/1)

benzof uran-2-yl ) - 2H-pyran2-one

291. 3, 5- dunetﬁ~@bt41hy@¢ékyl65f6bﬁé@ﬁéxyﬁﬁt%oxybe%zéféﬁaﬁtQY}ry 2H pyr an- 2-
Onezoﬁﬁﬁ”p|edloxopentanoate

292. 4- acet vl oxy-3.5-dinmeth 6- ( 6- net hoxynmet hoxvbenzof uran-2-yl ) -2H pyr an-
2. oneExaane yield: 433 mg mlxture)

593284(2 CarborybgﬂzaﬁuéaﬁSZSMh%tgoﬁ dgoFMMyloﬂ hydEDhyfihEQYKaDGZ-gmeExanp
e . 4-acet yl ox < noxycar bopy

benzofuran-2 %ﬂ?ngan 258E§Ek8ﬂpP£ 8- ?genzo §2an>2Y yl)"2'4_

295. 4- acetyldxmeBhﬁldBnﬁtbybxﬁpéﬁthnhaﬁyl¢anba&ng jnbeaesf gbanm2yyl

)-2H an- 2- e )
2a6. 4 botyl 200 Br PP LBKEBY 105y BEnb 3P KATDEERFIE SEGF B0 DI IIE S g1 an- 2- one
Exanpl e 297 sheSMERH (Yashtiosbphéag! cGEf ongel - Redeeagd| preABYrBenz&har an- 2
yl)-3,5- d'”EEHMEOQSh¥giQ%Yogkb?YEﬁQ 2e90838E%89Pkénsed with Et,0 and

298. 3, 5-di net yI r oxy- 6- ~5- met h I-N—phenylsulfonyhgbenzofuran 2-yl)
- 2H t wr an- 2- bRg™ Cgoé%ﬁt@ﬁbé?ezoééd alﬁéSOEXHHﬁF§“29§> n was

3, 5-di met hyl addbydfexyadjustment to pH 2.0 to 2.5. The precipitated

C- (5~ (J¢ ety ¥ phenyLcar parprl | bepgol yhap 2: 1) 2 Py gl 2 OpgExapl e

6- (5- (benzi nindaketryl tanbanvyt) betzpbtednw2tbykai 3nd- dhdeeRykadthydr oxy- 2H p
yran- 2- onekxanpl e 301

6- (5- (benzot hi azol yl car banoyl ) benzof ur an- 2-vl) - 3, 5- di net hyl - 4- hydr oxy- 2H
~yran- 2- oneExanpl e 302. 3, 5-di net hyl -4-hydrox~-6-(5-(1, 3,4-trihydroiso

gui nol i n- 2- 10yl car bonyl ) benzof ur an- 2-yl ) - 2H pyr an- 2- oneExanpl e 303.

3, 5-di net hyl - 4- hydr oxy- 6- ( 5- nor phol i nr ~l benzof ur an- 2-yl

- ~pyr an- 2- oneExanpl e 304.

3,5-dinethy| 4 hydroxy 6- (5- (5- hydroxy 3- pyri dyl met hoxy) benzof uran- 2-yl ) -2H

o 7~ N -




fresh nmedi um (eRDF nedi unm) was added. Preparation of sanple

6- (benzof uran- 2-yl) -3, 5-di net hyl - 4- hydr oxy- 2H pyran 2-one | e was
di ssolved in dinmethylsulfoxide 5 (DMSO) to prepare a 20 nﬁ&ggﬁ%ﬁ rgﬁbgk
solution. A diluted solution was obtai redlby diluting the sanple solution
with DMSO TG production To the cells prepared above there were added the
10 sanple stock solution or its diluted solution at 5 ~~1 per well _and 10
ul of 1'C aceftENaRFESR0I 1T oG LTH AT olPBFT ARRT sHART edHE2 /e - cFAlS

di luted 4. 4-fpbdiabé hwEBSonbbuéd ef)th attte col1teiag vBs €ayst&lspuandior one
day with 5% at 37C. 15 TG quantjficatjon Affer t cul turing was

conpl et ed, tﬁ%%ﬁftﬁ; l%%l%fb%l%sz{%r%auaa‘?n%n%cf rHQ%omeie)Xt rtélcetgi on

sol ution (a mMixxtuee ofas- fiekaned aand Foopropypendtobhel fatr 2:3) hemssadded for
extracticon tr h L PJ og?g; ' t I er the
treat rrensf , th'gﬁléeﬁgga%gp%%n %li‘#)in(gnt %’Oo al %%%P?‘lg%li d&ﬁ%%go%%%%éé%}vas
air-dried, thereesideeandsthediestduvedian Decuysodl binededresdl ution of
n-hexane and giliyhe AkESALe=a3 /P do @Mairhew&éét&w&xy@é-gp@ﬁ@éugglnaz_
thin-1ayer chromatography plate (S319, Tokyo Kasei) and 25 devel oped by

t hin-1ayer chYbha$ ogT%b‘ﬁ?tW%hzﬁT%Y’Fﬁ%W ution nentioned above. After
air-drying, theeldpi¢.conpopentsy et e colored with iodine vapor, the
portion corregponding to TG was cut out, and the anount of TG

bi osyntifesi zed WAR (9BR8ur 68Tkt h % 99 i BBLi ndi31 63i odtiBO Lothi®r. The
results are s L n e;1 depofist & at t hat =

ngﬁ;l ;%;gp{)j [ 4%1%’- \é?g?;;oxy- 2{_’& 'pyﬁg)n'- g?b?]%a(%khf blsistz !
i ctivity.

6- (benzof ur an- i met %!ﬁ
triglyceride bibsyhthesds Jnhi bz i 9 Septenber 2002 - 117

Tabl e 1 Sanpl gxsRPEENS I ab{ RPH&S P& 0sICE 1 Q0 iEXGHh Lard) 2 1 Pi g | 5 @ChévhyIUM

, 22%4.0y. M70%d.00u ~ anple 311 5 The TG production 1nhibiting activity of
the invention conpounds $aRY@LRXYedePYEAR e~ Qlee manner as the above
exanpl .5 Accor di ngah Oadi€ot £Ssiblst Dbn t (30 avhj Ust | DIVHIed EaBPOLNES ad) t he
fol |l owi ng exangle n%m%ers exhibited an_| CSo val pe of |ﬁ$s than 10 uM at 10
| east 30% TG BPOdRCETONT? i BRI PR Vi T3F Ay 106 ehPFAFPOR™3F 4" uM or
at | east 50% ¥G pB pfludimethy 2 i pyron-aztonve t {3 a0 ag proimeme @it { b0 ghl 10 uM

1, 2, 3, 4, 5,.9,,10, 11, 13, . 5 7 0. 31, 33, 34,
36, 39, 40, 43° %5‘,}'4%%‘}4%’%‘2%‘6,5)%11%9?’2% 1 Togf el fpurditory 55, 55
62, 63, 64, 6BOUBS, BYe MEOH Mas mpistyblleg offg umder goedyged jpyesqvee. 122
134, 13% 1537hd58esifde 9. r 2dDed 226ch 3280,230d 2hen 24%usdA4, 245, 246,
247, 248, 249, 250, 251, 252, 255, 257 259 260, 265, 268, 270, 271, 274,
285 290, 291299e9usgplubyon was sddedAt G fapzAdRestmeps taget 307,

308, 309. The2compouhdspeéciphetdodd oyt £Xangpe ge nEibes se@xbf bi dedl an | CSO

0 0
¥g| E?OSLC?} Olnte_ﬁg}:o&ghfyM ?Pr(?scla Sv?ié}rl]avr:]at:_l'eop éjrll\ﬁ E%zol %.%Stth%{? aér}_%elresasndt han 30%

then dried to obtain 6-(benzofuran-2-yl)-3,5-dimethyl-4-
25 hydroxy-2H-pyran-2-one.
Yield: 2.54 g (y. 98.5%)
'H NMR(8ppm, DMSO-d6): 1.93(s, 3H), 2.28(s, 3H), 7.28 to
7.47(m, 2H), 7.39(s, 1H), 7.68(d, J=8.3Hz, 1H), 7.74(d,
J=7.3Hz, 1H), 10.91(brs, 1H)
30 Example 3. Synthesis of 6-(benzofuran-2-yl)-4-benzoyloxy-

3,5~dimethvl-2H-pyran-2-one

Pyridine (64 ul) and benzoyl chloride (45 ul) were

added to a suspension of 6-(benzofuran-2-yl)-3,5-
dimethyl-4-hydroxy-2H-pyran-2-one (40 mg) in CH,Cl, (5
35 ml), and the mixture was stirred at room temperature for

50 minutes. The reaction solution was poured into a



inhibiting activity at a concentration of 1 uM or at 25 | east 30% and | ess
than 50% TG production inhibiting activity at a concentratiQn, of, 1 6
7, 8, 14, 17, 18, 20, 22, 23, 24, 32, 35, 37, 38, 43, 46,5§?Fﬁ§5Pr29¢§%8,
74, 79, 81, 83, 87, 95, 107, 115, 124, | , 144, 155, |57, 175, 177, 179,

| 81, 183, 185, 187, 191, 193, 195, 30 197, 201, 203, 207, 213, 217, 220,
222, 224, 230, 240, 253, 25a, 258, 261, 262, 263, 264, 266, 267, 269, 272,
9 Septenber 2843 -addoud /sl dtPon 248 €8PradBldd #Beh E8Srt 284na28Re 287,
292, 29S, 296. Exanple 312. Drug effect evaluation test . )

6- (benzof ur aRFISPLY- 3a5eqj WabhyRnsehy HisRy saruppitgs saldne epdamplied?) was
suspended i nwatf. kigsogy boxy meddy | £ CE & Hb@Sgndac apertsa 66 Ut | BRe (Vehi cl e)
to prepare 20 ng/n1 and 60 ng[n1 gdninistratign s?Iutio s, and these were
oral |y adm nFSPEFES F656PHEEEL6FdPEDSHArES 3£ SP 4G SBTOMaE O AR Yonce a
day, foy 7 consaewbhvgadays. =CEv2 10 byi N beno¥ £8n Co- (MBS U868HaH 05 -t he rat
feed, and the _rats were allowed free access to food and water. The rats
wer e separ at ¥é)i-Ar8e8ze¥RPEYe3adndanetdydd 2groupadft 260on8ts and a

drug- admi ni syeeed:9u@URGOf y6 vqté%ﬁorLagh%syelébw4cH?§&§1atter the fina
drug adnlnlsgratlon, thé rats 15 were kil l ed under efher anesthesia, blood
was drawn fr oin NMR( dopdomiGRO L, aer Ral44ad BHE  s@rdm(bevadHs . of .16, tpot al

chol esterol (T and I asu . igl yceride ELL- Te Wako
(product of %ﬁé%(ﬁﬂn§ggt ﬁgégoggmzsezggd gg?'t e3$é e §zr§§§ht?hMA Test 20
Wako/ GHbl est ExalnpkeHA . TES Ak ds( pfody fakenddryalu3Kbadanenhy 1y

for the total cholestergl (Ifh BEASHLE0ERL, _3Rd ncholgst erol Test Wako
(product of Wako JunyakU—ﬁﬁ§76¥—ma§”ﬁ§g%“%%r‘rﬁ8§B%E‘W§§§Urenent. As shown
in Table 2, the iBueht {30 compand st aaime su sfared gl dead( 2 gek dependent
| ower TG | evel s. Alao, ﬁs shown in Tablef3 tgg TCfand HEL g?v$l i ncreased
in a dose deB8h8eAfRHnk8r 2 FHEPPASIRAs8Ei R—TRRASEUFABSE ¥ida Ps—due to an
i ncrease in HbhetNgleaskgdobxyabHdpgthnoek-bnhi budensghody weFght gahjn were

f ound durin LnistratiQn.peri,o Tahl e Adminj. st et
solutH%gSeruhpgc%ﬁgl@ggkﬂééngg%hggégﬁﬁﬁeggdﬁ?%ﬁs?é?gggbghgg.SégaﬁﬂFe 2 (100
mg/ kg) 94. 86. Bexanpl €he ¢8080taghkgpIdt800. ¥vas poSeptember 2Q0Lousil9 Tabl e
3 Admi ni ster ol 'qggﬁ; ly'D I (neap ;Eggy

admi ni ster edgg.sgi.é#éixarrp eétga ( 100ﬁn%%@395’. 03. 1_Etxﬁ)aér\rlg?e 2 (Cgoloayrregr/ k“é%sdfz. 23.8
The above dafang@eforithafaturatedhsadsnpoandsdsieghwithvlatPon InRfe

TG |l overing ehkactsiandéar ahBlcghe¥atirRgel. ef fREt sesandeak@st peretoea
useful_ as bl pod t Lglyceiide Iomer%ng agents, Iizid netab?éiégﬁgghancers,
arteridscl er ¥i§léf BhYFAcEPLULBeRPECBRTEPT AP EsEMePEEREE{ PE nt agents.
Exanpl e 313 2/1) to obtain 6-~(benzofuran-2-yl)-3,5-dimethyl-4-

methanesulfonyloxy-2H-pyran-2-one.
Yield: 46 mg (y. 88.2%) Yellow crystals.
'H NMR(8ppm, CDCl,): 2.22(s, 3H), 2.50(s, 3H), 3.39(s,
25 3H), 7.26 to 7.44(m, 3H), 7.54(d, J=8.2Hz, 1H), 7.66(d,
J=7.6Hz, 1H)
Example 5. Synthesis of 6-(benzofuran-2-yl)-3,5-dimethyl-

4-(2-pyridylcarboxy)-2H~pyran-2-one
WSC (43 mg) was added to a solution of 6-

30 ({benzofuran-2-yl)-3,5-dimethyl-4-hydroxy-2H-pyran-2-one
(40 mg), picolinic acid (23 mg) and HOBt (21 mg) in DMF
(3 ml), and the mixture was stirred at room temperature
for 21. 5 hours. The reaction solution was concentrated

under reduced pressure, and the residue was purified by

35 silica gel column chromatography (n-hexane/AcOEt = 2/1 -



10 Tablets were prepared with each tablet having the foll ow ng conposition.
Active ingredient 200 pg Lactose 180 ng Potato starch 50 15 Pol yvinyl
pyrrolidone 10 ng Magnesium stearate 5 ng The active ingrg%e@?ﬁmb ré@f)g

and potato starch were conbined, and the T3 xture was evenly noi stened with
a 20s ethanol solution of polyvinyl pyrrolidone. The 20 noistened m xture
was passed throu h a 20 nmesh sieve, dried at 45C and then passed through a
15 mesh si eve3/?letr aRtRE8 6bt REREAIFA2BhRSYAAnAeS -Aerethdnded 2wi t h

nagne§|un1ste%yahqyaadrggapqeggeg iraho2tahkets. Exanple 31 a 25 Hard
gelatin capsule gh each capsul e containing the foll ow ng

p@ 3 prepared_w g

conposi tion. YiREiveli Bgr &dieRf - 260 quEPﬁeYEF}§WaFFVﬁ§aé Il ul ose 195 ny
Amor phous si | tgigMRE S, MAQ)The qugve3hngr§dggqg Bne ¢rystabline
cel l ul ose and unpressed annrphous silicic aC|d wer e t hor odghl'y “bl'ended and
filled imto hdrd2d®l-aBHn.cdpSalds. J=802Bept &Hber 72602to 7209 (Bxanpl e 315
The active |nghqdne@§(3@s gg§sghged7|gnga@hlongtgg(gocggqtggbl 1ERi s was
heated and dissolved in a coatlng conponent %aV|ng thé fol 'ow ng fornula,
and a soft 5 8apfife dafAufHerutfhg machi ne was used to prepare soft

capsul es by apgamwRe gr osgaluh@mw bl 309 agm@’tny et;aﬁwyaangr—@dl-ent in
n

each capsule. Coatirg fornula
MO o,_t... , .‘l'

parts by wei ght Sorbic atFd™o: ; 2¢ B2 parts by
wei ght 1Gdustri al Appbﬂuabbhlby HBEhphaEnmeehyieaLoagpahsanbatbe(pﬁésent

i nvention 15 t i ceride hesi ibiLtin .on, bl ood
triglyceride § ?hnghgf éétgi 8?0§§¥V&K %gégﬁ gPevaflggg%%%Sgtsg and
t hey may t her 828r ¢ 286 msedlasTHheKapemt)c agénastéor shypenngi §bycapi dem a,
as |ipid netab en C p acticogad/ 2 ef.apeutic
agents for artgbpggg e?§§|§£§tugé gﬁs %§§?¥§08§ 7%2% QEEA?NEQ & H_

BuLi (3.8 ml) was slowly added dropwise. After stirring

15 the reaction solution at -78°C for 30 minutes, a solution
of methyl 6-morpholinylbenzofuran-2-carboxylate (1.3 g)
in THF (15 ml) was slowly added and the mixture was
stirred at -78°C for 4 hours. A saturated ammonium
chloride agueous solution (30 ml) was added to the

20 reaction solution, and after bringing it to room
temperature, extraction was performed with AcOEt and the
organic layer was dried with MgSO, and then filtered and
concentrated. The residue was dissolved in MeOH (30 ml)
and THF (30 ml), a 4 N lithium hydroxide aqueous solution

25 (10 ml) was added, and after stirring at room temperature
for 4 hours, a saturated KHSO, aqueous solution (50 ml)
was slowly added. The deposited yellow precipitate was
filtered off and rinsed with AcOEt to obtain 3,5-
dimethyl-4-hydroxy-6-(6-morpholinylbenzofuran-2-yl)-2H-

30 pyran-2-one,
Yield: 1.40 g (y. 82%)
'H NMR(dppm, DMSO-d6): 1.92(s, 3H), 2.26(s, 3H), 3.19(t,
J=4.8Hz, 4H), 3.75(t, J=4.8Hz, 4H), 7.05(d, J=8.4Hz, 1lH),
7.16(s, 1H), 7.25(s, 1lH), 7.54(d, J=8.4Hz, 1H), 10.8(s

35 1H)



1. A benzofuryl-a-pyrone derivative represented by the follow ng structural
formula (1) RBOR5Rc 5/ ~~~R (I) 67\ O10 wherejpn R _ repr nts
hydrogen or an al kyl group of 1 to 5 carbons; RZ represen%)géeﬁ:%’?@?b&%gﬁ,af
-CO-RS (wherein RS represents hydrogen, ag alkyl group of 1 to 5 carbons

wi th optional substituents, a cycloal kyl group of 3 to 7 carbons, an 15
aryl group of 6 to 10 carbons or a heterocycle), or -SOZR6 (wherein R6
represents aﬂxambu@nalI$vb&hQ§&bS@&SBlEykfmhéﬂﬂqm (@ of 1 to 5 carbons
or aryl group of 6 to 1Q car, group
of 1 to 5 20 carbons, ak® Jrc C C car bors;—an-at kyrfyt group
of 2 to 5 carbons, a cbeQaIkyI group of 3 to 7 carbons 'a cycIoaIkyI group
of 3 to 7 carbonsxalkyl,.gy oAUBLOMet sl B GRIDRAS: e ol IR f7.8 1o 10
carbons, an aral kyl group of 5 carbons an al koxy group of to 25 5
carbons® or af)aii BKY gﬁﬁuﬂldfwgstélfwldaﬁﬁﬁﬁﬁ QQ|%3%¥%ﬂﬂﬁﬁHQQu9ﬁ NaH t he

C- 4 position, 2C15gRosit rre@ (@0@ RAS,t i29m Ql"ft@'r7 sRASiriinen ffr tie benzof uran
ring and represents ?% represents hydrogen, .a nitraq gﬁbu a 30

cyano group, Ma"H4PSge St@ﬁft&rﬁeW@F05ﬁﬁb§d &0 a8ty 21k du 2to 5
carbons, an aukynyB2gmaypwas %lbﬁvlSz caldeensiropwidtey. Qe @ftl&rtl(mglo

carbons, A=CH erein Ii cli.c terocycle "

Cepr esent s a HSUEFACEORD. ARACK PBprEeanRs o LoF b By iR & ERiog:
(wherelth A refr aeehyd én(dllmey:obmgrmle@h@rrlobﬁmlw,furah—rQerma&sbendydaeteddrllﬂl e
bond and nrr rese ' e ents
Sept enber 2 1R Eg§ i f‘ﬁé %%r céhgtggryoc eél z?n m%%relb“rlé(s%elrﬂ%g %% or
-OR (mherelﬁthreépﬁeseﬂBsChﬁ@roéehouasoycmoébkwmagﬁ@u@mwbnaumo 7 carbons

an aryl gr OUEh%erEOa?;ge%%%b%iut%ofﬂet(%fooﬁm' %a%f a%l'ae‘aptt'oo'%%'é y
hal ogen-substituted 5 al %rou 4 carbons or aryl sul fonyl

group of 6 téeﬁetéapbéﬁéytlQGPCEWﬂea ﬁﬁéréFHnHa“ﬂe&Feséhﬂsxﬁydrogen an

al kyl pgoup ebmpetratdrear BRRSac@N odl Yia sy pRHE 0¥l thOAe@morasm a;rmear al kyl
group of 7 to 2 cargons or a Heteroc cIeﬁ? -NﬁgRl %mhg i 33 R1 10
each i ndepen8&AEPYCr EBYESeHES AYdFdg nth 950y PRYr PR of 14TEBed & bons,
an aral kyl greupeatrittd.20Ther hesddua be@eﬂmaﬂdheedalnhmmwﬂ grovpml)
-S02-R11 (wh 1 presents ,a pti I n |tuted al kyl
.group of 1 SE%ZQEEr%oﬁg m%%he erog g ehgu Fﬁ?é %%Ik%%2§%bup 15 of 1to
6 carbons, aﬁoanyﬁogro@p of. )6wes a@dednb@mﬁ aitbetemocyom@ @t awoar al kyl
group 2§ 7 ' 2eRBerathonskopr 4 HOURLZ CWASKED (B K@l SaRLs, by dr ogen, —an

al kyl group o car an_ar group o 10 car bons
aral kyl groufodPtiono (56 BaDbYAS, SaoMdverdspd e, The seprssidey geddevof 1 to

10 car bons, grbes_e&eeyel gadbstintut-ed altkylangr eupseld ¥ikd Gcoxtbews, an
aryl oxy grou

0_1Q.car ons erog | ox rou an ar al kyl oxy
group of 7t 5618a5b3ng}?et @b—ﬁI(S(%ﬁeﬂ& #é ¥P36Pe§eﬁ9§ Hydrogen - OH
an al kyl groupdebxy-ta-pyrearBenae an aryl group of 6 to 10 carbons, a
het er cle, ,an,al koxy gro o] to 4 carbons, an aryloxy group of 6 to 10
carboﬁ%¥or anﬁarglkgpogy g?gu BS%)7 to 20 carbons) or -CO NR1 Rl' (wherein
R1> and R15 eraommmigpendmﬁd-)da)eprlessamss thTPQZBIQB e, adky) Drougspof 1 to
4 carbons, a_30 cycloal kyl group of 3 to carbons, _an aryl oup of 6 to
10 carbons, aH)ar |E§|t@r6u32én 7289 28 - @éﬂﬁonsH)a HQt@ﬁ&cyé%e or a
het erocycl e- gpaablbuBedsghkyesdsoud af atettd14x5arRoRs) meRhy 1IWEi-qls -
represents a saturated qr un gtura%ed I 1 to 6 carbons
optionally substituted w ‘ 5 ; £E<yr oup
consi s30 ng of hal afees, adﬁchgabkym gIompg)ofoSatougpeasbonsofpheﬂyl 9
Sept enber

2Og%methyl—G—(S—formylbenzofuran—Z—yl)—4—hydroxy—2H—pyran—
2-one (5.0 g) in CH,Cl, (100 ml), the mixture was cooled
on ice, acetyl chloride (1.32 g) was added and the
mixture was stirred at room temperature for one hour.

35 Water (100 ml) was added to the reaction solution,

extraction was performed with AcOEt, and the organic

layer was dried with MgSO, and then filtered and



- 123 naphthyl, heterocycles, -ORIS (wherein R16 represents hydrogen, an
al kyl group of 1 to 4 carbons, a phenyl group, a naphthyl 0 | zyl
group or a heterocycle), -0-CO R16 (wherein R16 representgg%WE$3§ ﬁa&g a
al kyl group of 1 to 4 carbons, a phenyl @gboup, a napht hyl group, a benzyl
group or a heterocycle) -NR1l' Rle~ (wherein R1' and R18 each independently

represents hydro n, | kyl. group. of 1 to 4 carbons heter cIe an

al kyl sul f onylYt to W e a9 BiHehired Y)rﬁ/’r o - SOZ- Het
(whﬁrler n Het a@mﬂmmmﬁwcd@hem%mIJM) gtr@u:natam 4-

met hyl am nosul su u

di et hyl am nosuciech%ycf rd&p da i;@ dn‘f ]g?eyri c?“tr) 4£ f’b"é]ns'?s%'bsti tuted

with 1 or 2 gnmms-%mra:t ed from 15 anong phenyl het er ocycl es, phenoxy,
- O Het gwher g}, 1Het gelpr%es(réptsaga% het erocycl e) and hydr oxyl, -NH CO R19
(wherein R19 represents rogen,” an al kyl group of 1 to 4 carbons, a
phenyl group, HaNMapﬁpplyl, @@@lr;p) & Wenzyl JProuR . B (et ey 41 a6, aI koxy

epr bsent s hylige, o Het eyt 2 (n HTATF o1 Bl of IF (% & Corttes, o

phenoxy grouplH), Herd/(soxylr.oum ar(s,OR2) (wherein R21 represents hydr ogen

or a heteroc %ﬁ'g@é € E %E Ea_ "%‘IE Epch. 'pendent Iy
25 represent ﬁg@%%%{ %Z?bévsheg d L5 CEIQ A group or
a hetedécycle); or R ~ uhi ; : - ,

optionally substituted 'th41 0 ‘- r1ecztecq.lé‘romthe group
consi sting of hal ogens, 0 7 carbons, phenyl

napht hyl , heterocfcil@srldlﬂﬁf (@ﬁl@‘%hmselé@% ey el ay dtfoden,
al kyl group (Hcekjl%)@%rm%e%fﬁhfﬁlWS—&r&%EﬁfhﬁaWHﬂ% OO, 218 benzyl

group or a heter ocycl (wher ei 6 re resents}fry roge an
al kyl group I 1H% ((93406‘%) 3D ey r}'dracﬁ?d’ Cgl n35a
benzyl 1§r oup ney) airhetss qé(cimd )), ,and\thd?h&}(tMm e:ans I%hbjpuuid?il&ceach

i ndependent | hydr oge al pterrber 124 group
of 1 to 4 car eoaﬁgeraesre ]t%e{r ofgorc%emoa%%al k;l%/ ony up ozﬁlzst 4tar bons,
a phenyl sul f dypdrayisie, aq-t@@@ﬂ%@tol(umfmer riOHetl )r m@eide;i &detler ocycl e), an
am nosul fonyI :{‘i?ltt mJes \. Jgsul fonyl
group, a di et C(f;énj'%p)nnogsu Bé{nagr oupfgri[)e?pagnf 191?:0131F?d éﬁtl to Tcar bons
substi t ut ed \mtt fv ags &or@egrte@p@%elr@@treaferdmdam@myl Thfetrasddnd es,
phenoxyg - O Kals (Whersidy Bt J1aRIes s c%l*&%{xﬁrc@%aec)o%?ﬂfl{; Hydroxyl ,

-NH CO-R19 (wherein R19 10 represents hydro en, an al ky (gSrou&eof l1to 4
carbons, a pH&MRFlgMRRT = HaphttRORFtD,3 = BEmBsA N t¥T ocycl e,
an al koxy gr alipafi- 21, ﬁ&ﬂm@ﬁﬂhc&mm@ﬂt@ﬂwk@’r&ﬂﬁurammxmr ein
R represent; élcl}yqryo%e{l a hetzero%ycl e, an al koxy group of 1 to 4 15

carbons, a phenoxy “grou Y anbenzfl oxXy group or -OR21 (wherein Rz'
represents hydredgen 460 alme(lyer@dﬁdl e)) and CO- NR2zRz3 (wherein R22 and RZ

each ipdependgn res hydr oge y t arbons, a
benzyl 9group g &hxnéﬁ’&f‘bc@é%dgg 92%” f?r%r}frbe% sé?ﬁgft%ﬁl}(:s?rgz B&ent s
the positi onsngn tﬂmsnerlzqfaerazwl ngt) or7 ass(ai t stwereenf, 121) As.12(s,

benzof uryl - p_{\sr ogg derr v lgl(r:cor to claim1l wger ein Rl is hydrogen,
met hyl , et hyI1 35 5% I'; 9al(s'galt Bveréo? 0@ Aenzof uryl - a- pyrone

derivative a@®@udblrg 1o csvaitme;bwmffem SRH iimee tysting -~ (o1 (B Saididdwer eof . 4.

A benzofuryl -u-pyrone derj vative accor.di W, 10 cl ai t0 3,
herei n RS/ 15 (5) an-al g Heat okttt R e e

substiBOted with 1 to 4 $id xef rom t he group consi sting of
hal ogens, -ORB (\M?t%’e_;l %—%Etn{e%@{ sq;nts_J r}ycy QU oxL 2al4k_yl group of 1 to ~
carbons, an aryI ou car bons,’ "an "aral Kyl group of 7 to 20
carbons or a5 ]e‘rcg‘dv&léi)ena) OMEBIRE. )BEREAd UF B ety 1R H-den, an
al kyl group ¢fyrhri-@ 4rear3es m@n 8y W rdh@UP sf1v@edt0 of EtOH (10 ml)

and 1,4-dioxane (10 ml) there was added 10% Pd/C (70 mg),

35 and the mixture was stirred for one day in a hydrogen gas

atmosphere. The reaction solution was filtered, the



9 Septenber 2002 - 125 10 carbons, an aral kyl group of 7 to 20 carbons or
a heterocycle ) , -NROR1L (wherein RO and Rl each i ndepend Q%*X ‘% §§§nts
hydrogen, an al kyl group of 1 to carbons, an aral kyl groug 2
carbons, a 5 heterocycle;, an optionally ogen-substituted al kyl sul f onyl
gr oup of 1 to 4 carbons or an arylsulfonyl group of 6 to 10 carbons),

-NH CO- Rz (wherein R2a represents hydrogen, an al kyl group of 1 to 4

carbons, an aﬁ&fhngUDQQ&rGW&Q éQn@éﬁ@QBﬁedaﬁnaéQ|KEHUGEQU@r@EsZr%Q 10 20
carbons, a heterocgcle hons or an_aral kyl oxy

rou a

group of 7 to®B8 E ?Bohg? r%?tgﬁélg gPBbﬁéegfb§ F&&?Céaﬁﬁ&n§° L9m groups
of 6 to 10 cacbn@math@tepnpyct&;ngﬂdeo€O=R5$10wh©r@b&aRZs3r6presents

hydr ogen, oLp, of carb a 15 heterocycle, -OR8 (wherein
R8 representsghy 8£ = ég éiﬁyg é%%up 31 to 4 carbons, an aryl group of
6 to 10Eharbohh;aamladahkybmgtbnb)béniofuraﬁ eaybond - bydaohgkéﬁepycha} or
- NR26R2' (mhe?e% oR26 and Rz' each independently represents hydrogen, an
al kyl group o fo 20 a carbons, an aral kyl group of 7 to 20 carbons or a
het erocycl e))Yighg: a3ﬁ%dm@géﬁ ag@ﬁ?t(B) a cycloalkyl group of 3 to 7
carbons, (4) ou tQ 0 rjoons,, or, (%) o Or a
sal t thereof qggﬁgMéR%@ n?g%&rgl % 993e der| atlve accordlng to any one
of clainms 1 t®.35(mhet)p E&GVstél) am(mlkyH)gr0u980t015t015mcanﬁoms
option y subs te t 3.S ptu s e ed f o] he oup
con5|s?¥%g of9 %¢1¥a|g%£” J?r%%{)g ?% 4 gg bonk?géénoxé,Hgéhzy xy, 30
-0 CO- RzZ8 (mh%rbZhSFQBHieplés%hts,hyﬂ)ogbh 2@hsal kif) group of 1 to 4
carbons, a phgmql%géoyp O 3 NEL £L 0GY Ch €) ben } W&%nizm%ehnh%mod%_
each |ndepen en represents nydrogen an a Kyl group of "1 10 4 carbons,
benzyl group, a heterocychetiyl &R oH 3Bn2sQBst i tuted 35

al kyl sul fonyl groug §614t18n4oﬁaﬁ@@ﬁ§i 2= h&kﬁ&hEélokwhshshaaEkl(Begeesents
hydr ogen, an aIk{vjrtl to 4 ggggons het er ocycl e, an_al koxy group

of 1td% 99k P%d@%) -¥3%67 bbPs2 oFUSPBBAZGPORY P EUPRE aryi
groups of 6 tpsd® ﬁ@fbDﬂSTHhe(EmOﬁ¥¢|@BlB@dC@ﬁIlﬁ@ZoﬁMﬁEéelEn&'ZhéepresentS
hydr ogen, -OR 2 erein 2 represent dr pgen al k oup_of 1 to 4
carbons, a be%ﬁ§§uﬁ?ou%5 ToH 5 he g @ § ?é ?9 &@%g &ﬁe?é ﬁﬁ and R3
each i ndependepthytempeesents ﬁqdrb@em;nueehyl TbehyéacbenzyBObntaon

heter ocycl <) 95s SAStEA0EYSL R (2] A6 HCOBLKY! 01 SUR 9 Be! Jadefizr bons

t her eof20 6. A@%@nﬁ@@uvy*t@F%yW@%eS@h¥¥@@t@Ve-é%cﬁrﬁPﬁg3Pomaﬁyt@ﬁeL@f cl ai ms

1to 3, wher Peﬁéésa(&ieﬁalﬂgyl Qro8pueiod &8 metRyRODS Optl onal l'y
substituted mnth 3 substituents selected fromthe grou aégatlng of

15 phenoxy, -REPIRE! Y@@Eﬁ%@?ﬁ¥é@ anfl R%Se%bhl?naﬁﬁeﬁaeﬂ ) yWRBpf t §°
hydrogen, an eh&ydi@iolpto®f dnd otHe calfbonse wabeszykrgdodp, -aghet esocycl e
or an optionally halo ens stltuteg alk% gu{fony g Egg oé 1,.L044¢ carhbons),
-NH-CO-R 1 (wher®tH ﬁ r ebr esETF St hYur DRt TR KRy PIIB9GF o8 8fC1 €8 a
carbong5 a hefy0dc ypaueousn salludxiyngmwausp agfdell tfo qerthdnisngy andenzyl oxy
group), pheny p ts 0 oup of
l1to 4 carbon% @PQ%%%§%F§§§ fé%ﬁ%ﬁﬁ%? %ﬁﬁe?elnTégiO§ﬁaR£§ fng%
|ndependentlywa%prea%ﬁmSWhymrwgﬁﬂr ard hyatupstedhghlipenzp| thatgorder,

heterocycl e) Qﬂ?auh@ﬁ ecﬁPfé@'v@ith (a5 athtGE@Hpaﬁfi Boheeh@ragelons, or
(3) a hetero or a salt thereof. ‘7, benzof uryl - a- pyrone derivative

according to %ﬁ? %ﬁﬁ%%ﬂecW%ﬁn%lQS?%V%d %%eM%@% F@P.@lei)aaﬁ afk§F 30 group
?f 1 t%05 Car@@ﬂ@néﬂﬁﬂ£&ﬁ@ﬁ¥(§Mhﬁl)t&ﬁ@dswifhlﬂgOéteruﬁf%éhpgﬁgguﬁelEEted
romthe group copsjsting o nox ei n an eac
|ndependentIyP?%p e%%%fi'h§¥rﬁg§ g %%$%€|§i 6Kﬁ+ ﬁﬁédfﬁﬁePgln R3e
represents hyaspgeninaes hyl pH a3 heded oeyctactiobuvaxypoer f8bmbéneytbxy),
phemyl and RGeS SOLIREC " PR EPNES 2iRELETATKR! Gheekhn PRENY!

group, or (3) aheterocycre
saturated sallne in that order, and then dried with

a

35 Na,S0,, filtered and concentrated. Pyridine (20 ml) and
Ac,0 (20 ml) were added to the residue, and after

stirring the mixture at room temperature for 5 hours it



9 Septenber 2002 - 127 or a salt thereof. 8. A benzofuryl-a-pyrone
derivative according to any one of clains 1 to 7, wherein @éiis q%g%@gen or
-COR5; or a salt thereof. 5 9. A benzofuryl -a-pyrone der P\RRAISRP di ng
to any one of clains 1 to 3, wherein R# i% hydrogen, acetyl, isobutyryl,
benzoyl, 4- nethoxybenzoyl 2, 4dinethoxybenzoy|, 4- hydroxynethylbenzoyl
3d|nethylan1nobenzo aceéylanlnobe Zl’ ghen Iacet¥b

3- phenylproplﬁﬁﬁlcoéﬁ%ﬂ5ﬁﬁﬁﬁ t??de¥uF daP 8ﬁ§ pyr FnEeﬁlQH?b8ﬁ§l
pyri di ne- 3- cadbsaylve@yindneeﬂzcanbmmyL,1ﬁihadbbaypy83dmg¢ Basaabasyl ,

2-am noacetyl ;. 2% bu y n 1. n0o) aceLy.

2- (N—carbobenzyléxy ne% g?a%?n%#ggégg%,gﬁéc%% t EﬁzﬁFoxy 2 pyrrolldone 5
15 carbonyl, Mipytes| addneher cat boogh, temperature for 30 minutes, it

3- acet ylgani nowégoéaneéheygté A0URBULVEShuckli! brHOLRPE! haneskt! ORY ] allicd

met hanesul f on or a salt t ereo ury rone derivative
according to g@ Bhe bBReidnec| apdsthetprecipherted F&Y$§a¥§dW9§@n or acetyl;

or a salt therepferdd. offben@@éUéy&s@apyrﬁaﬁedﬁéeyygtaﬁlﬁséerétaﬂ EeoRNy
one of clains to 10, [ 0Q

al k rou f 1tob5
carbons, an aT?eﬂ?Fab?o%h(B?néof%r%n2%’¥£?b ngﬁﬂxﬁTﬁyﬂg oupof 2 to 5
car bons, 2cycp®mtnymntpyfag¥mu@n@f 4 to 8 carbons, a cycloalkylethyl group
of 51t 9 car enyl oup nzyl group, a phenethyl group, a
nethoxg‘groubyd$f% p %ﬂogym é% 1%01%f a salt thereof. 12. A
benzof uryl - a.mmnnmnq&@@mlV@MsmedaqeondengttOJamy9ﬂae afi)gl ai.zs kot o 10,
wherein R3 is h%drogen an_al k group of to 5 carbons, an_al kenyl group

of 2 to 4 carboh@(ma @%btoéi%%Yﬁet%%P g?oﬁb B % -83(m calbond; 29 8%
cycl oal kyl et hy| 4 g@(Ryp39f, 77103 8d carbON$Hz A P@EDY7 Us pdp, J= 793§@ptﬁﬂb¢r 2002

- 128 a benz a_net hoxy group or a phenoxy group; or a salt
t her eof . %ébgégggﬁry} Hie- pyrone derivative according to any one of

cl ai nB 1B to 1Exavhel ei D2 R3systiaes b kot mrwlmétﬁy]l—aohﬁdﬁaxboﬂswer a salt

thereof. 14. A benzofuryl ne de ivatiye C din ,apy,one of
claims 1 to 10 wherein R néRex Gruz RELE X

K,CO, (138 mg) was added to a solution of 5-

methoxysalicyl aldehyde (152 mg) and 6-bromomethyl-3,5-
dimethyl-4-methoxymethoxy-2H-pyran-2-one (277 mg) in DMF
20 (5 ml), and the mixture was stirred at room temperature
for 16 hours. A 6 N hydrochloric acid agueous solution
was slowly added to the reaction solution, and after
stirring for one hour, extraction was performed with
AcOEt and the organic layer was dried with MgSO, and then
25 filtered and concentrated. The residue was purified by
silica gel column chromatography (n-hexane/AcOEt = 1/1)
to obtain 3,5-dimethyl-4-hydroxy-6-(5-methoxybenzofuran-
2-yl)-2H-pyran-2-one.
Yield: 229 mg (y. 80%)
30 'H NMR(dppm, CDCl,): 2.01(s, 3H), 2.25(s, 3H), 4.00(s,
3H), 5.50 to 6.50(brs, 1H), 6.80 to 7.80(m, 4H)
Example 13. Synthesis of 3,5-dimethyl-4-hvdroxy-6-(7-
methoxybenzofuran-2-yl)-2H-pyran-—-2-one
3,5-dimethyl-4-hydroxy-6-(7-methoxybenzofuran-2-yl)-

35 2H-pyran-2-one was obtained in the same manner as the

preceding example.



15. A benzofuryl -u-pyrone derivative according to 10 any one of clains 1 to
14, wherein Ris an alkyl group of 1 to 3 carbons optionall uhst | ed
with 1 to 3 substituents selected fromthe group consi sti%ﬁ&x‘/a @Sem%erzbbjé

het er ocycl es, -SH, -OH, al koxy groups of7 to 4 carbons, acyl oxy groups of
1 to 4 carbons, -NRRL. (wherein R and I5'R'1I each independently represents
hydr ogen, an al kyl group of 1 to 4 carbons, an optionally

hal ogensubst ijlgd aldeyl sul fonyl group of 1 to 4 carbons, or an alkyl group
of 1 or 2 carbons substituted with 1 or 2 substituents sel ected from anong
phenyl , het er‘ﬁcyuReéppmg phehoxy 2 -10-(iHet 3(mmer2e|2rﬁ<He,t Jiepy ebeM s A

heterocycl e) )., ( ere| n esents hydrogen,
phenyl , an alkyl’ gjﬁr/g? >%’f 6 %Oybfsca% \M% arT'oa ‘{]ﬁ) Jof 1 to 4
carbons ) , -wreswmt%su@p_oefsMSJaymmz@fﬂm:mmi@ SN
al koxy ?roup of 1 25 to 4156 o 1 1 Lepresents hydr ogen
or a heferocycle ) ) and =CONRR T € R ‘ depe it

represents hydrogen, an &

a salt thereof. 30 16. Aﬁqnqut)ﬂox@,n@gh% cﬁr d@dd’% a&pé)r d| ng to any
one of clainms 1 to 14, whérein R_1S an alk group of T to 3 carbons

substituted with &hét &PAdE ofsh . Sysimeahydifo mefharxpehiaey ool of 1
to 5 carbons rﬁ_rtrdw@nabf(umr_@_ 18-@mp|§lfamhddwemw€hfw Vid ef &g s 35

Eg?gggﬁgsubstaoﬁ%@d ”156 chfﬁg’l ﬁ&ﬁg&g‘%g% I’atso Ajtdecga%épﬁde/r?be@ b - 129

carbons, or amcalalfydergrdiu;@)l@fclﬁgomh% Q-aralawisasrswtmﬁsdlutaidndm;mbﬂe (mt21
substituents.sel ected frhom arrg__luggp enyl hetero cl es henox -0- He

(wherein Het &S e yER8) SEAE TR Adx o ed?pear%%rte t her eof .
17. A benzof mv;elr{agmw ona‘h@eme\aattllw aodartdiong wias gyl teeedfared ains 1 to

14, wherei | )8t
(3.5t oxo- 2 o reatsttad M Eron BAAEIALLEY ST el ehiglayer,
(5- ox0l3-thi @b@%@t@garatpﬂmyaz(@l—MP(nylle)/ﬁ@pﬁycl d/1a ¢4 tott’qeelrrecﬁ—(Ser A

benzof uryl - u-MrHRR @S uah-ve agear ai @lgmrthW 4A0R o8l ity £ 0 14,
wherein R is (35d|oxo24th|azoI|d|ny)rret | ; or a salt théreof. 19 A
benzof uryl - a2y PIRENEriongt BRE e SRy d fS(ény one of claims 1 to 18,
wherein Rb i g ed/hydla@ny )@edidp fak-ah -0yl )car-hers oxyimetdw- Zhsiddnuited with
1 to 3 substituents selected fromthe group consisting of hal ogens,

cycl oal kyl chS\?ps of 3 to 7 carbons, phenyl, naphthyl, heterocycles,

or

acyl ox¥0groups of 6% (BeammabbumsfuZ@n—w;gaim_w-aﬂr—bonyl gr oups of
2 to 5 carbons, - I PN nt,s drogen, an al kyl group of 1
to 4 carbons, a UG 0 2He R SRS i a heterocycle) and -NR Re

(wherein R é’ﬁ@lﬂe éac i ridepéﬁ&éntly represents hydrogen, an al kyl group

of 1 to 25 4.ga n ycar I up ,of Hycar
het er ocycl e, gnﬁgﬁgg% HS'I fcg6 %grguggg#lg?g 42051r2t250ris ph3te)(r$yls(sdl f onyl
group, -SQOz- Het),(shakeisn Elet) r 6pBagadt, s Ja2haHer, o@y@IH&),, lan aré.nayd,f onyl

group, ¥§ nmet I}y_l a%nos%lﬂfon)fl ZgroupFngglﬁrggpél agloréo%lﬁl fori)g gr7ogﬁ 30 a

di et hyTam nosul fonyl’ gr up, an aéy up-o 5 °8&roons,” d berfzd I
group, -CO HetH)(wherein Het represents a heterocycle), a benzyl oxycar bonyl

group, or an alkyly gr gl_JLHIe%B R B I_42 groups
sel ected from ano : T ei

represents a het efedy hd 7
to 6 carbonsy;«19.588t g@bq& 2@@%)

30 'H NMR(dppm, CDCl,): 1.30(t, J=7.3Hz, 3H), 2.11(s, 3H),
2.39(s, 3H), 3.19(q, J=7.3Hz, 2H), 3.62(s, 3H), 5.11(s,
2H), 6.69(dd, J=2.3Hz, 8.9Hz, 1H), 6.75(d, J=2.3Hz, 1lH),
7.20(s, 1H), 7.31(d, J=8.9Hz, 1H)

Example 15. Synthesis of 6-(5-(acetylamino)benzofuran-2-

35 v1)-3,5-dimethyl-4d-methoxymethoxy-2H-pyran-2-

one



- 130 or a salt thereof. 20. A benzofuryl-a-pyrone derivative according to
any one of claims 1 to 18, wherein R b is mnethoxy, 2propyBy oxYy,

2, 2-di met hyl pr opoxy, cycl opentyl nmet hoxy, 2 5 bronpet hoxy, 5%%@%?%?;@02

chl or obenzyl oxy, fluorobenzyl oxy, (trifd u® enethyl)benzyl oxy,

di chl or obenzyl oxy, di nmethyl benzyl oxy, nethoxybenzyl oxy, sulfanoyl benzyl oxy,
(met hyl enedi oxy) benzyl oxy, carboxybenzyl oxy, (nmethoxycarbonyl)benzyl oxy,
n-butoxybenzyloxy PeDidimeobéte yhbxyandt Abya oxdys arloo e mai avdaknzy | foxy,

3phenyl pro ox tho hen I phenyl et hox
MG AR A EE A I IO A e b
pyridylnethox?H pﬁn@mhb%qmqr(ﬁylmgtth@ug aReépystdykipghoky, misture at

pyraZInylnEthp éﬁ nF Poéy?%8§gzoaxlﬁﬁ%ﬂpgﬁueous solution
4pheny|oxazo|y azo
3-t osyl S5net h‘sﬂifﬁnt‘rl I@/IFMJIEI'@R@'CtUhiIa‘Z@yP%thIR?d with CH,Cl,. The

4nEthy|thlaZO&¥é§F&@°¥¥ye8(ﬁ§%ﬂ@Pié@eSPiiQQféétQhéZQ£M58H£PQ%¥d,2a§d20
di chl or ot hi azol yI net hoxy, 2-(5-thiazol yl') et

2- (4nmet hyl - 5- ?Wﬁ%f’f%\)%tmypuxsfseaula)zoszzla@%ua@bltmayhlmmxy,

(I\Fgrrgt gyl plt Eelrctldzyézlrg@ﬁ | h 4pa< cmr@rraa 3byhlﬁesh@5y, £yl oxy) et h -
i me oxol a 0X cet yl oxy) et hoxy,

bls(dlnethyraﬁ$ ?W@&?i&ﬁ%ﬁ&%ﬂrﬁ (%Bﬁ éygeéb%ﬁFgﬁ%n 7bu¥oxy¥ y

et hoxyddr bonyherel drowye t IX§xmet 2y eaaboiydiet hoxy,

5- (et hoxycar p yl oxy. or benzyl oxy) et hoxy; or a salt thereof. 30
21. A benzofB? %i% S%é&hg ﬁ%r|%% fve according to any one of clains 1 to

18, wherein Rmum(ﬁpphoxyoczlpropynw oxy, 3tenzy| DXys, chl py obeqzys pxy,
quorobenzonx% (trlfluoronet Oibenzyloxy, dlchlorobenzgloxx,
di met hyl benzy$®bky, 3 et Goxybé hzy V(s st hno{t BehSy| by, 3545(d

(met hyl enedi axyg bemzy| oxy, ﬁas@@ayhmym%y 14 ;mthowpar boay!| ) benzyh pxy,
n- but oxybenzyl ox 9 Sept enber. 20 131 anlno enzyl oxy,
(t-but oxycar b < enzofdran-2-y1)-3,5-

2- (nDrphollnesulfonyI)tmdﬂméﬂﬁﬂlunahydm@xzhdmﬁﬁ#ﬁﬁm 2-one
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10 AcOEt were added, the organic layer and aqueous layer
were separated, and the aqueous layer was further
extracted with AcOEt. The organic layers were combined
and dried with MgSO,, and then filtered and concentrated.
The residue was purified by silica gel column

15 chromatography (AcOEt/MeOH = 10/1) to obtain 3,5-
dimethyl-4-hydroxy-6-(5-(5-pyrimidinylmethoxy)benzofuran-
2-yl)-2H-pyran-2-one.

Yield: 35 mg (y. 26%)
'H NMR(dppm, DMSO-d6): 1.95(s, 3H), 2.29(s, 3H), 5.24(s,

20 2H), 7.12 to 7.14(m, 1H), 7.33 to 7.38(m, 2H), 7.61 to
7.63(m, 1H), 8.95(s, 2H), 9.18(s, 1H), 10.91(brs, 1H)

The following compounds were produced by processes
similar to those described in the preceding examples and
production examples, using organic chemical techniques

25 well-known to those skilled in the art.

Example 28. 6-(benzofuran-2-y1)-3,5-dimethyl-4-(4-

hyvdroxymethylbenzoyloxy)-2H-pyran-2-one
'H NMR(dppm, CDCl,): 2.04(s, 3H), 2.34(s, 3H), 4,86(s,
2H), 7.24 to 7.42(m, 3H), 7.53(d, J=8.2Hz, 1lH), 7.58(d,
30 J=8.3Hz, 1H), 7.66(d, J=7.9Hz, 1H), 8.22(d, J=8.3Hz, 1H)
Example 29. 6-(benzofuran-2-yl)-4-(2-(N-carbobenzyloxy-N-

methylamino)acetyloxy)-3,5-dimethyl-2H-pyran-

2-one
'H NMR(8ppm, CDCl,): 1.84, 2.00(s, 3H), 2.14, 2.32(s, 3H),

35 3.13, 3.14(s, 3H), 4.33, 4.36(s, 2H), 5.18,-5.20(s, 2H),
7.25 to 7.43(m, 8H), 7.53(d, J=8.6Hz, 1H), 7.66(d,
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=8, 2Hz, lH), .66(d, J=7. 9Hz, lH), 8.17(d, J=9.2Hz, 1H)

Example 31. 6-(benzofuran-2-vl13)-3,5~dimethyl—4-

phenylacetyloxy-2H-pyran-2-one
'H NMR(dppm, CDCl,): 1.86(s, 3H), 2.14(s, 3H), 3.93(s,
10 2H), 7.21 to 7.45(m, 8H), 7.50(d, J=7.9Hz, 1H), 7.63(d,
J=7.9Hz, 1H)
Example 32. 6-(benzofuran-2-yl)-4-hydroxy-3-methyl-2H-

pyran-2-one

'H NMR(dppm, DMSO-d6): 1.85(s, 3H), 6.73(s, 1lH), 7.29 to
15 7.46(m, 3H), 7.67(d, J=7.9Hz, 1H), 7.73(d, J=7.3Hz, 1H),

11.58(brs, 1H)

Example 33. 6-(benzofuran-2-yl)-5-ethyl-4-hydroxy-3-

methyl-2H-pyran-2-one

'H NMR(dppm, DMSO-d6): 1.18(t, J=7.3Hz, 3H), 1.93(s, 3H),
20 2.79(q, J=7.3Hz, 2H), 7.29 to 7.44(m, 3H), 7.67(d,

J=8.3Hz, 1H), 7.74(d, J=8.3Hz, 1H), 10.89(brs, 1H)

Example 34. 6-(benzofuran-2-yl)-4-hvdroxy-5-isopropyl-3-

methyl-2H-pyran-2-one
'H NMR(dppm, DMSO-d6): 1.33(d, J=6.9Hz, 6H), 1.93(s, 3H),
25 3.40 to 3.56(m, 1H), 7.29 to 7.46(m, 3H), 7.67(d,
J=8.6Hz, 1H), 7.74(d, J=7.6Hz, 1H), 10.85(s, 1H)
Example 35. 6-(benzofuran-2-yl)-4-hydroxy-3-methyl-5-
phenvyl-2H-pyran-2-one
'H NMR(dppm, DMSO-d6): 2.06(s, 3H), 6.32(s, 1H), 7.27 to
30 7.63(m, 9H), 10.79(brs, 1H)
Example 36. 6-(benzofuran-2-yl)-5-benzyl-4-hydroxy-3-

methyl-2H-pyvran-—-2-one
'H NMR(8ppm, DMSO-d6): 1.93(s, 3H), 4.23(s, 2H), 7.13 to
7.37(m, 8H), 7.62(d, J=8.3Hz, 1lH), 7.71(d, J=7.6Hz, 1lH),
35 11.01(brs, 1H)
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10 J=7.9Hz, 1H), 7.74(d, J=7.6Hz, 1H), 10.68(s, 1H)
Example 39. 6-(benzofuran-2-yl)-3,5-dimethyl-4-

isobutyrvloxy-2H-pyran-2-one

'H NMR(dppm, CDC1l,): 1.39(d, J=6.9Hz, 6H), 1.98(s, 3H),
2.29(s, 3H), 2.83 to 3.01(m, 1H), 7.25 to 7.42(m, 2H),

15 7.36(s, lH), 7.52(d, J=8.3Hz, lH), 7.65(d, J=7.6Hz, 1H)
Example 40. 4-acetyloxy-3,5-dimethyl-6-(5~

nitrobenzofuran-2-vl)-2H-pyran-—-2-one

'H NMR(8ppm, CDCl,): 2.02(s, 3H), 2.32(s, 3H), 2.42(s,

3H), 7.46(s, 1H), 7.64(d, J=8.9Hz, 1H), 8.30(dd, J=2.3Hz,
20 8.9Hz, 1H), 8.59(d, J=2.3Hz, 1lH)

Example 41. 3,5-dimethyl-4-methoxymethoxy-6-(5-

nitrobenzofuran-2-vl)-2H-pyran--2-one

'H NMR(dppm, CDCl,): 2.14(s, 3H), 2.43(s, 3H), 3.64(s,

3H), 5.14(s, 2H), 7.43(s, 1H), 7.63(d, J=9.0Hz, 1H),
25 8.30(dd, J=2.1Hz, 9.0Hz, 1H), 8.58(d, J=2.1Hz, 1H)

Example 42. 6-(benzofuran-2-yl)-3,5-dimethyl-4-

phenoxyacetvloxy-2H-pyran-2-one
'H NMR(dppm, CDCl,): 1.97(s, 3H), 2.28(s, 3H), 4.98(s,
2H), 6.95 to 7.12(m, 3H), 7.23 to 7.44(m, S5H), 7.52(d,
30 J=7.9Hz, 1H), 7.65(d, J=7.6Hz, 1H)
Example 43. 6-(benzofuran-2-yl)-3,5-dimethyl-4-
trifluoromethanesulfonvloxy-2H-pyran-2-one

'H NMR(dppm, CDCl,): 2.23(s, 3H), 2.50(s, 3H), 7.28 to
7.46(m, 3H), 7.55(d, J=8.2Hz, 1H), 7.68(d, J=7.6Hz, lH)
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Example 45. 3,5-dimethvl-4-hydroxyv-6-(5-nitrobenzofuran-

2-yl)-2H-pyran-2-one
'H NMR(6ppm, CD30OD): 1.96(s, 3H), 2.32(s, 3H), 7.61(s,
1H), 7.95(d, J=9.2Hz, 1H), 8.30(dd, J=2.3Hz, 9.2Hz, 1H),
10 8.71(d, J=2.3Hz, 1H), 11.00(brs, 1H)
Example 46. 3,5-dimethyl-6-(5-(ethylamino)benzofuran-2-

v1y-4-hyvdroxy-2H-pyran-2-one

'H NMR(dppm, CD30D): 1.42(t, J=7.3Hz, 3H), 2.04(s, 3H),

2.43(s, 3H), 3.44(q, J=7.3Hz, 2H), 7.37(s, 1H), 7.50(dd,
15 J=2.0Hz, 8.9Hz, 1H), 7.68(d, J=8.9H=z, 1H), 7.79(d,

J=2.0Hz, 1H)

Example 47. 3,5-dimethyl-4-hydroxy-6-(5-{p~

toluenesulfonylamino) benzofuran-2-v1)-2H-

pyran-2-one
20 'H NMR(dppm, CD30OD): 2.00(s, 3H), 2.36(s, 6H), 7.07 to
7.11(m, 1H), 7.21 to 7.26(m, 2H), 7.34 to 7.41(m, 2H),
7.57 to 7.61(m, 2H), 7.70 to 7.77(m, 1H)
Example 48. 3,5-dimethyl-6-(5-(dimethylamino)benzofuran-—

2-vl)-4-hydroxy-2H-pyran-~2-one

25 'H NMR(dppm, CD30D): 1.95(s, 3H), 2.30(s, 3H), 3.12(s,

6H), 7.41 to 7.75(m, 4H)
Example 49. 6-(5-(dibenzvlamino)benzofuran-2-v1)-3,5-

dimethyl-4-hydroxv-2H-pyran-2-one

'H NMR(8ppm, CD30OD): 1.94(s, 3H), 2.31(s, 3H), 4.65(s,
30 4H), 6.89 to 6.94(m, 2H), 7.07(s, 1H), 7.13 to 7.88(m,

11H)

Example 50. 6-(benzofuran-2-y1)-3,5-dimethyl-4-

isonicotinovloxy-2H-pyran-2-one

'H NMR(déppm, CDCl,): 2.04(s, 3H), 2.34(s, 3H), 7.26 to.
35 7.42(m, 3H), 7.53(d, J=7.9Hz, 1H), 7.67(d, J=7.3Hz, 1lH),
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10 'H NMR(dppm, CDCl,): 1.48(s, 9H), 2.00(s, 3H), 2.30(s,
3H), 4.23(d, J=5.9Hz, 2H), 5.06 to 5.14(m, 1lH), 5.11(s,
2H), 7.06(dd, J=2.6Hz, 8.9Hz, 1H), 7.14(d, J=2.6Hz, 1H),
7.27 to 7.50(m, 7H)
Example 53. 4-(2-aminocacetvloxy)-6-(5-

15 benzvloxybenzofuran-2-v1)}-3,5-dimethyl-2H-

pyran-2-one hvdrochloride

'H NMR(8ppm, DMSO-d6): 1.95(s, 3H), 2.24(s, 3H), 4.41(s,
2H), 5.16(s, 2H), 7.13(d, J=9.2Hz, 1H), 7.29 to 7.51(m,
7H), 7.62(d, J=9.6Hz, 1H), 8.57(brs, 2H)

20 Example 54. 4-(4-(acetylamino)benzovyloxy)-6-(5-benzyloxy

benzofuran-2-v13)-3,5-dimethyl-2H-pyran-2-one

'H NMR(dppm, CDCl,): 2.02(s, 3H), 2.26(s, 3H), 2.31(s,

3H), 5.12(s, 2H), 7.06(dd, J=2.6Hz, 8.9Hz, 1H), 7.15(d,

J=2.6Hz, 1H), 7.21 to 7.50(m, 8H), 7.72(d, J=8.9Hz, 1lH),
25 8.18(d, J=8.9Hz, 1lH)

Example 55. 6-(5-benzyloxybenzofuran-2-yl)-3,5-dimethyl-

4-nicotinovloxv-2H-pyran-2-one

'H NMR (dppm, CDCl,): 2.04(s, 3H), 2.33(s, 3H), 5.12(s,

2H), 7.07(dd, J=2.6Hz, 8.9Hz, 1H), 7.16(d, J=2.6Hz, 1lH),
30 7.31 to 7.60(m, 8H), 8.48(d, J=7.9Hz, 1lH), 8.94(brs, 1lH),

9.43(s, 1H)

Example 56. 6-(5-benzyloxybenzofuran-2-yl1)-3,5-dimethyl-

4-isonicotinovyloxy-2H-pyran—-2-one

'H NMR(dppm, CDCl,): 2.03(s, 3H), 2.32(s, 3H), 5.12(s,
35 2H), 7.07(dd, J=2.3Hz, 8.9Hz, 1H), 7.16(d, J=2.3Hz, 1lH),
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Example 58. 5-ethvl-4-hvdroxy-3-methyvl-6-(5-(3-

10 pvrimidinv] methoxv)benzofuran-2-yv1l)}-2H-

pvran-2-one
'H NMR(dppm, DMSO-d6): 1.24(t, J=7.3Hz, 3H), 1.99(s, 3H),
2.93(q, J=7.3Hz, 2H), 5.20(s, 2H), 7.07 to 7.10(m, 1lH),
7.27 to 7.28(m, 2H), 7.45 to 7.49(m, 2H), 7.97(d,
15 J=7.6Hz, 1H), 8.51(m, 1H), 8.67(s, 1H)
Example 59. 4-acetyloxy-3,5-dimethyl-6—-(5~(2-
thiazolylmethoxyibenzofuran-2-yl)-2H-pyran-—

2-one
'H NMR(dppm, CDCl,): 2.13(s, 3H), 2.34(s, 3H), 2.41(s,
20 3H), 5.30(s, 2H), 7.09(dd, J=8.6Hz, 2,4Hz, 1H), 7.32(s,

14), 7.36(d, J=1.9Hz, 1H), 7.47(d, J=1.9Hz, 1H), 7.51(d,
J=8.6Hz, 1H), 7.86(d, J=2.4Hz, 1H)
Example 60. 4-hydroxy-3,5-dimethyl-6-(5-(2-
thiazolylmethoxyl)benzofuran-2-yl)~2H-pyran-
25 2-one
'H NMR(dppm, CD30OD): 1.98(s, 3H), 2.29(s, 3H), 5.41(s,
2H), 6.87(dd, J=8.9Hz, 2.4Hz, 1H), 7.03(d, J=2.4Hz, 1lH),
7.48(d, J=8.9Hz, 1H), 7.87(d, J=3.2Hz, 1lH), 7.91(d,
J=3.2Hz, 1H), 9.40(s, 1lH)
30 Example 61. 6-(benzofuran-2-y1)-3,5-dimethyl-4-(3—~
phenylpropionyloxy)-2H-pyran-2-~one
'H NMR(dppm, CDCl,): 1.86(s, 3H), 2.16(s, 3H), 2.94 to
3.18(m, 4H), 7.20 to 7.41(m, 8H), 7.52(d, J=7.9Hz, 1H),
7.64(d, J=7.6Hz, 1H)
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7.50(d, J=3. 6Hz, 1H), 7.53(d, J=8.6Hz, 1H), 7.66(d,
J=7.6Hz, 1H), 7.76(d, J=1.7Hz, 1H)
Example $3. 6-(benzofuran-2-v1)-3,5-dimethyl-4-

nicotinovloxy-2H-pyran-2-one

'H NMR(®ppm, CDCl,): 2.05(s, 3H), 2.36(s, 3H), 7.26 to
10 7.43(m, 3H), 7.50 to 7.60(m, 2H), 7.67(d, J=7.6Hz, 1H),

8.49(d, J=7.9Hz, 1H), 8.95(d, J=4.3Hz, 1lH), 9.44(s, 1H)

Example 64. 6-(benzofuran-2-yl)-3,5-dimethyl-4~(2~

acetvlamino-4-(morpholin-4-yv1)-4-

oxobutyrvloxy)-2H-pvran-2-one

15 'H NMR(8ppm, CDCl,): 2.01(s, 3H), 2.05(s, 3H), 2.33(s,
3H), 3.00(dd, J=4.4Hz, 16.8Hz, 1lH), 3.16(dd, J=7.6Hz,
16.8Hz, 1H), 3.60 to 3.73(m, 8H), 5.37 to 5.44(m, 1H),
6.44(d, J=9.3Hz, 1H), 7.27 to 7.40(m, 3H), 7.52(d,
J=8.3Hz, 1H), 7.65(d, J=7.3Hz, 1lH)

20 Example 65. 4-acetyloxy-6-(5-bromobenzofuran-2-y1)-3,5-

dimethyl-2H-pyran-2-one
'H NMR(8ppm, CDCl,): 2.00(s, 3H), 2.30(s, 3H), 2.40(s,
34), 7.29(s, 1lH), 7.40(d, J=8.9Hz, 1H), 7.47(dd, J=8.9Hz,
2.2Hz, 1H), 7.78(d, J=2.2Hz, 1lH) .
25 Example 66. 6-(benzofuran-2-yl)-5-cyclopentylmethyl-4-

hydroxy-3-methyl-2H-pyran-2-one

'H NMR(8ppm, DMSO-d6): 1.16 to 1.27(m, 2H), 1.40 to

1.69(m, 6H), 1.94(s, 3H), 2.02 to 2.17(m, 1H), 2.90(d,

J=7.3Hz, 2H), 7.29 to 7.44(m, 3H), 7.65(d, J=8.2Hz, 1lH),
30 7.74(d, J=7.3Hz, 1H), 10.85(s, 1H)

Example 67. 6—(benzofuran-2-yl)-4-hydroxy-3-methyl-5-

phenoxyv-2H-pyvran-2-one
'H NMR(dppm, DMSO-d6): 2.03(s, 3H), 7.11 to 7.22(m, 3H),

7.32 to 7.49(m, S5H), 7.69(d, J=8.3Hz, 1H), 7.76(d,
35 J=7.6Hz, 1H), 11.56(brs, 1lH)
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5 3H), 7.78(d, J=8.3Hz, 1lH), 7.84(d, J=7.6Hz, 1lH),
11.00(brs, 1H)
Example 69. 6—(benzofuran-2-vl)-4—(l-carbobenzvloxy-2-

pyrrolidon-5-vlcarboxy)-3,5~-dimethyl-2H-

pyran—-2-one

10 'H NMR(dppm, CDCl,): 1.94(s, 3H), 2.25(s, 3H), 2.30 to
2.40(m, 1H), 2.51 to 2.88(m, 3H), 5.03(dd, J=2.6Hz,
8.9Hz, 1H), 5.33, 5.38(ABg, J=2.2Hz, 2H), 7.28 to 7.48(m,
8H), 7.52(d, J=8.6Hz, 1H), 7.66(d, J=7.9Hz, 1H)

Example 70. 6-(benzofuran-2-y1)-3,5-dimethyl-4-(2-

15 pyrrolidon-5-ylcarboxy)-2H-pyran-2-one
'H NMR(dppm, DMSO-d6): 1.91(s, 3H), 2.23(s, 3H), 2.19 to
2.38(m, 3H), 2.47 to 2.66(m, 1H), 4.65 to 4.73(m, 1lH),
7.31 to 7.40{(m, 1lH), 7.41 to 7.50(m, 1H), 7.53(s, 1lH),
7.71(d, J=8.3Hz, 1H), 7.77(d, J=7.6Hz, 1H), 8.34(s, 1H)

20 Example 71. 6—(benzofuran-2-y1)-4-(2-(t-

butoxycarbonyvlamino) acetyloxy)-3,5-dimethyl—

2H-pyran-2-one
'H NMR(8ppm, CDCl,): 1.48(s, 9H), 2.00(s, 3H), 2.32(s,
38), 4.23(d, J=6.3Hz, 2H), 5.10(brs, 1H), 7.25 to 7.42(m,
25 3H), 7.53(d, J=7.9Hz, 1H), 7.65(d, J=7.9Hz, 1H)
Example 72. 6-(benzofuran-2-y1)-4-(2,4-
dimethoxybenzoyloxy)-3,5-dimethyl-2H-pyran-2-

one
'H NMR(6ppm, CDCl,): 2.05(s, 3H), 2.35(s, 3H), 3.92(s,
30 3H), 3.95(s, 3H), 6.54 to 6.66(m, 2H), 7.25 to 7.41(m,

3H), 7.52(d, J=8.2Hz, 1lH), 7.65(d, J=7.6Hz, 1H), 8.08(d,

J=8.6Hz, 1H)

Example 73. 6-(benzofuran-2-vy1)-4-(2 ,6-
dimethoxybenzoyloxy)-3,5-dimethyl-2H-pyran-2-

35 one
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1H), 7.66(d, J=7.6Hz, 1H), 7.73(d, J=8.6Hz, 2H), 8.18(d,
20 J=8.6Hz, 2H)
Example 77. 3,5-dimethyl-6-(6-(2-
fluorobenzyloxy)benzofuran-2-ylj)-4-hydroxy-

2H-pyran-2-one

Mass analysis: [M" + H} = 381.0
25 Example 78. 3,5-dimethyl-6-(5-(2~
fluorobenzvloxvlbenzofuran-2-vl)—-4-hvdroxy-—

2H-pyran-2-one
Mass analysis: [M" + H) = 381.0

Example 79. 6-(5-(4-chlorobenzvloxy)benzofuran-2-vl1l}-3,5-

30 dimethvl-4-hydroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 397.0

Example 80. 6-(6-—-(2-bromobenzvloxy)benzofuran~-2-y1)-3,5-

dimethvl-4-hydroxv-2H-pyran-2-one
Mass analysis: [M" + H] = 442.0
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10 Example 84. 3,5-dimethyl-4-hydroxy-6-—-(6—-(3,4—

(methylenedioxy) benzyloxy)benzofuran-2-yl)-

2H-pyran-2-one

Mass analysis: [M" + H] = 407.0
Example 85. 3,5-dimethvl-4-hyvdroxy-6-(5-(3,4~
15 {methvlenedioxy) benzvloxvlbenzofuran—~2-v1)-

2H-pyran-2-one

Mass analysis: [M' + H] = 407.0

Example 86. 3,5-dimethyl-4-hydroxy—-6—-(6-(2-
pyridvimethoxy) benzofuran-2-yl)-2H-pyran—-2-

20 one
Mass analysis: [M" + H] = 364.0
Example 87. 3,5-dimethyl-4-hydroxy-6-(5-(2-
pyridylmethoxy) benzofuran-2-vylj)-2H-pyran—-2-

one
25 Mass analysis: [M" + H] = 364.0
Example 88. 3,5-dimethyl-4-hydroxy-6-(6-(3-
pyridvlmethoxy) benzofuran-2-yl)-2H-pyran-2-

one
Mass analysis: [M" + H] = 364.0
30 Example 89. 3,5-dimethyl-4-hvdroxy—6-(5-(3-

pvridvlimethoxy) benzofuran-2-vl)-2H-pyran-2-

one
Mass analysis: [M" + H] = 364.0
Example 90. 3,5-dimethyl-4-hvdroxy—-6-(6-(4-

35 pyridylmethoxy) benzofuran-2-yl)-2H-pyran-2-

one
Mass analysis: [M" + H] = 364.0
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3-yimethoxy)benzofuran-2-yl)-2H-pyran-2-one
10 Mass analysis: [M" + H] = 357.0
Example 94. 3,5-dimethyl-4-hyvdroxy-6-(6-(1-
methvlpiperidin-2-ylmethoxy)benzofuran-2-yl)-

2H-pyran-2-one
Mass analysis: [M" + H] = 384.0
15 Example 95. 3,5-dimethyl-4-hydroxy-6-—(5-(1—
methylpiveridin-2-ylmethoxylbenzofuran-2-ylj-

2H-pyran-2-one
Mass analysis: [M" + H] = 384.0
Example 96. 3,5-dimethyl-4-hydroxy-6—(6-(1-

20 methyvlpiperidin-3-ylmethoxybenzofuran-2-vl1)-

2H-pyvran-2-one
Mass analysis: [{M" + H] = 384.0
Example 97. 3,5-dimethyvl-4-hvdroxy-6—(5-(1-

methylpiperidin-3-vlmethoxylbenzofuran-2-vl)-

25 2H-pyran-2-one
Mass analysis: [M" + H] = 384.0
Example 98. 3,5-dimethyl-4-hydroxy-6-(6-(l-methyl-3-
piperidyl oxy)benzofuran-2-yl)-2H-pyran-2-one
Mass analysis: [M" + H} = 370.0
30 Example 99. 3,5-dimethyl-4-hydroxy-6-(5~(1-methyl-3-
piperidyl oxy)benzofuran-2-yl)-2H-pyran-2-one
Mass analysis: [M'" + H] = 370.0
Example 100. 3,5-dimethyl-4-hydroxy-6-(6-(l1-methyl-3-

pyrrolidvl oxvibenzofuran-2-vl)-2H-pyran—2-

35 one
Mass analysis: [M" + H] = 356.0
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methvlbutoxy)benzofuran-2-v13)-3,5-dimethyl-

15 4-hydroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 414.0
Example 105. 6-(5-(4-(diethylamino)-1-
methvibutoxy)benzofuran-2-yl1)-3, 5-dimethvl—

4-hydroxy-2H-pyran-2-one
20 Mass analysis: [M" + H] = 414.0
Example 106. 6-—(6-(1,3-bis(dimethylamino)-2-
propoxy)benzofuran-2-y1l)-3,5-dimethyl-4-~

hydroxy-2H-pyran-2-one
Mass analysis: [M' + H] = 401.0
25 Example 107. 6-(5-(1,3-bis(dimethylamino)-2-
propoxy)benzofuran-2-yl)-3,5-dimethyl-4-

hydroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 401.0
Example 108. 3,5-dimethyl-4-hydroxy-6-(6-(2-pyrrolidon-5-
30 ylmethoxy)benzofuran-2-yl)-2H-pyran-2-one
Mass analysis: [M' + H] = 370.0
Example 109. 3,5-dimethyl-4-hydroxy-6-(5-(2-pyrrolidon-5-
vimethoxy)benzofuran-2-yl)-2H-pyran-2-one
Mass analysis: [M" + H] = 370.0
35 Example 110. 6-(6-(chroman-4-yloxy)benzofuran-2-y1)-3,5~

dimethvl-4-hvdroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 405.0
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"r109& () -! mad®PR& 112 &'6{@6—( 1-(n-butoxycarbonyl)ethoxy)benzofuran—
5 2-y1)-3,5-dimethyl-4-hydroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 401.0

Example 113. 6-(5-(1-(n-butoxyvcarbonvyl)ethoxylbenzofuran-

2-v1)-3,5-dimethyl-4-hydroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 401.0
10 Example 114. 3,5-dimethyl-4-hydroxy-6-—(6-(2~(morpholin-4-
yl)ethoxy)benzofuran-2-yl)-2H-pyran-2-one
Mass analysis: [M" + H] = 386.0
Example 115. 3,5-dimethyl-4-hydroxy-6-(5-(2-{morpholin-4-

vl)ethoxyv)benzofuran-2-vl)-2H-pyran-2-one
15 Mass analysis: [M" + H] = 386.0

Example 116. 6—-(6-—(4-carboxybenzvloxy)benzofuran-2-yl)-

3,5-dimethyl-4-hyvdroxy-2H-pyran-2-one

Mass analysis: [M" + H] = 407.0
Example 117. 6~(5-~(4-carboxybenzvloxy)benzofuran-2-vl1l})-

20 3,5-dimethyvl-4-hydroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 407.0
Example 118. 6-(6—-(4-chlorobenzyloxvibenzofuran—-2-yl)-

3,5-dimethvl-4-hvdroxy-2H-pyran-2-one
Mass analysis: [M' + H] = 397.0
25 Example 119. 3,5-dimethyl-4-hydroxy-6—-(6-{(2-

(trifluoromethyl) benzvloxy)benzofuran-2-

yl)-2H-pyran-2-one

Mass analysis: [M" + H] = 431.0
Example 120. 3,5-dimethvl-4-hvdroxy-6—(5-(2-
30 (trifluoromethyl) benzvloxy)benzofuran-2-

yl)-2H-pyran-2-one

Mass analysis: [M' + H] = 431.0

Example 121. 3,5-dimethyl-4-hydroxy-6—(6-(3-
(trifluoromethyl) benzyloxy)benzofuran-2-

35 v1l)-2H-pyran-2-one

Mass analysis: [M" + H] = 431.0
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Mass analysis: [M" + H] = 431.0
Example 124. 3,5-dimethyl-4-hydroxy-6—(5-—(4-
10 (trifluoromethyl) benzvloxv)benzofuran-2-

yl)-2H-pyran-2-one
Mass analysis: [M" + H] = 431.0

Example 125. 6-({6-({cyclopentvlmethoxy)ibenzofuran-2-vl)-

3,5-dimethyl-4-hvdroxy-2H-pyran-2-one
15 Mass analysis: [M" + H)] = 355.0
Example 126. 6-(5-(cyclopentylmethoxv)benzofuran-2-vl)-

3,5~dimethyl-4-hydroxy-~2H-pvran-2-one

Mass analysis: [M" + H] = 355.0
Example 127. 6-(6~(cvyvclopropyvlmethoxy)benzofuran-2-y1l)-

20 3,5~dimethvl-4-hyvdroxy-2H-pyran-2-one

Mass analysis: [(M™ + H} = 327.0
Example 128. 6-(5-(cyclopropylmethoxy)benzofuran-2-yl)-

3,5-dimethvl-4-hydroxy-2H-pvran-2-one

Mass analysis: [M' + H] = 327.0
25 Example 129. 6-(6-(2,4-dimethylbenzyloxy)benzofuran-2-
v1l)-3,5-dimethyl-~4-hvdroxy-2H-~pyran-2-one

Mass analysis: [M" + H] = 391.0
Example 130. 6-(5-(2,4-dimethylbenzyloxylbenzofuran-2-
yl)-3,5-dimethyl-4-hydroxy-2H-pyran-2-one
30 Mass analysis: [M' + H] ="'391.0 _
Example 131. 6-(6-(2,5-dimethylbenzyloxy)benzofuran-2-

v1)-3,5-dimethyl-4-hvdroxy-2H-pyran-2-one

Mass analysis: [M" + H] = 391.0
Example 132, 6—-(5-(2,5-dimethylbenzvloxyv)benzofuran-2-

35 yl)-3,5-dimethyvl-4-hydroxy-2H~pyran-2-one
Mass analysis: [M' + H] = 391.0
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Mass analysis: [M" + H] = 391.0
Example 135. 6-(6-(3,5-dimethvlbenzvloxyibenzofuran-2-

yl)-3,5-dimethv]l-4-hvdroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 391.0

10 Example 136. 6-(5-(3,5-dimethylbenzyloxv)benzofuran-2-

y1l)-3,5-dimethyl-4-hydroxy~-2H-pyran-2-one

Mass analysis: [M" + H] = 391.0

Example 137. 3,5-dimethyl-4-hydroxy-6-(6-({(2-
thienyl)methoxy) benzofuran-2-yl)-2H-pyran-—

15 2-one

Mass analysis: [M" + H] = 369.0

Example 138. 3,5-dimethyl-4-hydroxy-6-(5-((2—
thienyl)methoxy)} benzofuran-2-yl)-2H-pyran-

2-one
20 Mass analysis: [M' + H] = 369.0
Example 139. 3,5-dimethyl-6-(6-( (2~
furvl)methoxy)benzofuran-2-yl)-4-hydroxy-2H-

pyran-2-one
Mass analysis: [M" + H] = 353.0
25 Example 140. 3,5-dimethyl-6-(5-( (2~
furyl)methoxy)benzofuran-2-yl)-4-hydroxyv-2H-

pyran-2-one
Mass analysis: [M' + H] = 353.0
Example 141. 3,5-dimethyl-4-hydroxy-6-(6—(2~
30 phenoxyvethoxy) benzofuran-2-yl)-2H-pyran—-2-

one

Mass analysis: [M" + H] = 392.0

Example 142. 3,5-dimethyl-4-hydroxy-6-(5-(2-
phenoxyethoxy) benzofuran—2—vl)—2H—pyran—2—

35 one
Mass analysis: [M" + H] = 392.0
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2 v1)-3,5- dlmethvl 4-hydroxy-2H-pyran-2-one

Mass analysis: [M' + H] = 442.0

Example 146.

6-(6-(3-chloro-6-nitrobenzvloxvbenzofuran-

2-v1)Y-3,5-dimethvl-4-hvdroxv-2H-pyran-2-one

Mass analysis: [M" + H] = 442.0

Example 147.

6-(5-(3-chloro-6-nitrobenzvloxylbenzofuran-

2-v1)-3,5-dimethvl-4-hydroxy-2H-pyran-2-one

Mass analysis: [M" + H] = 442.0

Example 148.

6-({6-(2-cyclohexvlethoxv)benzofuran-2-v1)-

3,5-dimethvl-4-hydroxy-2H-pyran-2-one

Mass analysis: [M" + H] = 383.0

Example 149.

6-{5-(2-cvclohexyvlethoxyv)benzofuran-2-yv1)-

3,5-dimethvl-4-hvdroxy-2H-pyran-2-one

Mass analysis: [M' + H) = 383.0

Example 150.

3,5~-dimethyl-4-hyvdroxy-6-(6-(1,4-pentadien—

J-vloxv)benzofuran-2-vl)-2H-pyran-2-one

Mass analysis: [M" + H] = 339.0

Example 151.

3,5-dimethyl-4-hyvdroxy-6-(5-(1,4-pentadien-

3-vloxvylbenzofuran-2-vl)-2H-pyran-2-one

Mass analysis: [M" + H] = 339.0

Example 152.

6—(6—(2L4—dichlorobenzvloxv)benzofuran—2f

v1)y-3,5-dimethv]l~-4-hyvdroxyv-2H-pyran-2-one

Mass analysis: [M' + H] = 432.0

Example 153.

6-(5-(2,4-dichlorobenzvloxy)benzofuran-2-

v1)-3,5-dimethvl-4-hydroxy-2H-pyran-2-one

Mass analysis: [M" + H] = 432.0
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Example 155. 6-(5-(2,5-dichlorobenzvloxyv)benzofuran-2-

10 10

5 yv1)-3,5-dimethyl-4-hydroxy-2H-pyran-2-one
Mass analysis: [M' + H] = 432.0
Example 156. 6—-(6-(2,6-dichlorobenzvlioxy)benzofuran-2-

v1)-3,5-dimethyl-4-hvdroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 432.0
10 Example 157. 6-(5-(2,6-dichlorobenzvlioxyibenzofuran-2-

v1i-3,5-dimethyl-4-hydroxy-2H-pyran-2-one

Mass analysis: [M' + H] = 432.0
Example 158. 6—-(6-{3,4~-dichlorobenzvloxyibenzofuran-2-

v1)-3,5-dimethyl-4-hvdroxy—-2H~pyran-2-one

15 Mass analysis: [M" + H] = 432.0
Example 159. 6—~(5-(3,4-dichlorobenzvloxy)benzofuran-2-

v1)-3,5-dimethvl-4-hydroxy-2H-pyran-2-one -

Mass analysis: [M" + H] = 432.0

Example 160. 6-(6-(3,5-dichlorobenzyloxy)benzofuran-2-
20 y1)-3,5-dimethyl-4-hydroxy-2H-pyran-2-one

Mass analysis: {M" + H] = 432.0

Example 161. 6-(5-(3,5-dichlorobenzyloxy)benzofuran-2-
vl1)-3,5-dimethyl-4-hydroxy-2H-pyran-2-one
Mass analysis: [M' + H] = 432.0
25 Example 162. 6-(6-(4-n-butoxybenzyloxy)benzofuran-2-yl)-

3,5-dimethvl-4-hvdroxy-2H-pyran—-2-one
Mass analysis: [M' + H] = 435.0
Example 163. 6—(5-(4-n-butoxybenzvloxv)benzofuran-2-v1)-

3,5-dimethvl-4-hvdroxv-2H-pyran-2-one
30 Mass analysis: [M' + H] = 435.0
Example 164. 3,5-dimethyl-4-hvdroxy-6-({6-(3-methyl-2-

nitrobenzvloxvibenzofuran-2-vl1)-2H-pyran—-2-

one
Mass analysis: [M' + H] = 422.0
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Mass analysis: [M™ + H] = 421.0
Example 168. 3,5-dimethyl-6-(6—(3,5-
dinitrobenzyvloxyl)benzofuran-2-vl)-4-hydroxy-

15 2H-pyran-2-one
Mass analysis: [M" + H) = 453.0
Example 169. 3,5-dimethyl-6-(5-(3,5-
dinitrobenzyloxy)benzofuran-2-yl)-4-hydroxv-

2H-pyran-2-one
20 Mass analysis: [M" + H] = 453.0
Example 170. 3,5-dimethyl-4-hydroxy-6-(6-(1,2,3,4-
tetrahydro naphthalen-l-vloxy)benzofuran-2-

yl)-2H-pyran-2-one
Mass analysis: [M" + H] = 403.0
25 Example 171. 3,5-dimethyl-4-hydroxy-6-(5-(1,2,3,4-
tetrahydro naphthalen-l-yloxy)benzofuran-2-

yl)-2H-pyran-2-one
Mass analysis: [M" + H] = 403.0
Example 172. 3,5-dimethyl-4-hydroxy-6-(6-—(1-
30 naphthylmethoxy) benzofuran—Z—vl)—2H—Dvr§n—

2-one
Mass analysis: [M' + H) = 413.0
Example 173. 3,5-dimethyl-4-hydroxy-6-(5-(1-
naphthylmethoxy) benzofuran-2-y1)-2H-pyran-
35 2-one
Mass analysis: [M" + H] = 413.0
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Mass analysis: (M" + H] = 413.0
5 Example 175. 3,5-dimethyl-4-hydroxy-6-{5-(2-
naphthylmethoxy) benzofuran-2-yl1)-2H-pyran-
2-one
Mass analysis: [M" + H] = 413.0
Example 176. 6-(6-(1,4-benzodioxan-2-
10 vlmethoxy)benzofuran-2-yl1)-3,5-dimethyl-4-

hydroxy-2H-pyran-2-one
Mass analysis: [M' + H] = 421.0

Example 177. 6-(5-(1,4-benzodioxan—-2-

vimethoxv)benzofuran-2-v1)-3,5-dimethyl-4-

15 hvdroxv-2H-pyran—-2-one

Mass analysis: [M" + H] = 421.0
Example 178. 3,5-dimethyl-6-(6-(3-hexen-1-
vlioxv)benzofuran-2-vl)-4-hydroxy-2H-pyran—-2-

one
20 Mass analysis: [M" + H] = 355.0
Example 179. 3,5-dimethyl-6-(5-(3-hexen-1-
yvloxy)benzofuran-2-yl)-4-hydroxy-2H-pyran-2-

one
Mass analysis: [M" + H] = 355.0
25 Example 180. 6-—(6-(2-butyn-1-vloxy)benzofuran-2-y1)-3,5-

dimethyl-4-hydroxy-2H~pyran-2-one
Mass analysis: [M' + H] = 325.0
Example 181. 6—(5-(2-butyn-l-vloxy)benzofuran—-2-v1l}-3,5-

dimethyl-4-hydroxy-2H-pyran-2-one
30 Mass analysis: [M' + H] = 325.0
Example 182. 3,5-dimethyl-6-(6-(2,2-dimethyl-1,63-

dioxolan-4-vlimethoxy)benzofuran—-2-yl)-4-

hydroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 387.0
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Example 185. 3,5-dimethyl-6-(5-(2-
10 ethoxvethoxv)benzofuran-2-vl)-4-hydroxy-2H-

pyran-2-one
Mass analysis: [M" + H] = 345.0
Example 186. 3,5-dimethyl-4-hydroxy-6-(6-(3-methyloxetan-
3-ylmethoxy)benzofuran-2-yl)-2H-pyran-2-one
15 Mass analysis: [M" + H] = 357.0
Example 187. 3,5-dimethvl-4-hydroxy-6-(5-(3-methyloxetan-

3-vlmethoxylbenzofuran-2-yl)-2H-pyran-2-one
Mass analysis: [M" + H] = 357.0
Example 188. 3,5-dimethyl-6-(6-(5-hexyn-1-
20 yloxy)benzofuran-2-yl)-4-hydroxy-2H-pyran—-2-

one

Mass analysis: [M" + H] = 353.0

Example 189. 3,5-dimethyl-6-(5-(5-hexyn-1-
yloxy)benzofuran-2-vyl)-4-hydroxy-2H-pyran-2-

25 ‘ one
Mass analysis: [M" + H] = 353.0
Example 190. 3,5-dimethyl-6-(6-(5-hexen-1-
yloxyl)benzofuran-2-yij-4-hydroxy-2H-pyran-2-

one
30 Mass analysis: [M" + H] = 355.0
Example 191. 3,5-dimethyl-6-(5-(5-hexen-1-
vioxy)benzofuran-2-vl)-4-hydroxy-2H-pyran-2-

one

Mass analysis: [M' + H] = 355.0
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Mass analysis: [M" + H] = 343.0
Example 194. 3,5-dimethyl-6-(6-(2,2-
10 diphenvlethoxy)benzofuran-2-vl)-4-hydroxy—

2H-pyran-2-one
Mass analysis: [M" + H] = 453.0
Example 195. 3,5-dimethyl-6-(5-(2,2-

diphenylethoxy)benzofuran-2-vl)-4-hvdroxy-

15 2H-pyran-2-one
Mass analysis: [M'" + H] = 453.0
Example 196. 3,5-dimethyl-4-hydroxy-6-(6-(2-phenyl-2-
propoxy) benzofuran-2-yl)-2H-pyran-2-one
Mass analysis: [M" + H] = 391.0
20 Example 197. 3,5-dimethyl-4-hyvdroxy-6-(5-(2-phenyl-2-
propoxy) benzofuran-2-yl)-2H-pyran-2-one
Mass analysis: [M' + H] = 391.0
Example 198. 3,5-dimethyl-4-hydroxy-6-(6~-(2-(1-
naphthvljethoxy) benzofuran-2-yl)-2H-pyran-
25 2-one
Mass analysis: [M" + H] = 427.0
Example 199. 3,5-dimethyl-4-hydroxy-6-(5-(2-(1-
naphthvl)ethoxy) benzofuran-2-yl)-2H-pyran-

2-one
30 Mass analysis: [M" + H] = 427.0
Example 200. 6-(6-(bis(4-
methoxyphenyl)methoxy)benzofuran—-2-yl1)-3,5-~

dimethvl-4-hvdroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 499.0
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Mass analysis: [M" + H] = 391.0
Example 203. 3,5-dimethyl-4-hydroxy-6-(5-(3-

10 phenvipropoxy) benzofuran-2-vl)-2H-pvran-—-2-

one
Mass analysis: [M" + H] = 391.0
Example 204. 3,5-dimethyl-4-hydroxy-6-(6-(4-phenylbutoxy)
benzofuran-2-yl)-2H-pyran-2-one

15 Mass analysis: [M" + H] = 405.0
Example 205. 3,5-dimethvl-4~-hydroxy-6-(5-({4-phenvlibutoxy)

benzofuran-2-v1)-2H-pyran-2-one

Mass analysis: [M" + H] = 405.0
Example 206. 6—-(6-{(cvclohexylmethoxy)benzofuran-2-vyl1}—

20 3,5-dimethyl-4-hydroxy~2H-pyran-2-one
Mass analysis: [M" + H] = 369.0
Example 207. 6-(5-(cyclohexylmethoxy)benzofuran-2-y1)-—
3,5-dimethyl-4-hydroxy-2H-pyran-2-one

Mass analysis: [M" + H] = 369.0
25 Example 208. 6-(6-(3-cyclohexvlpropoxy)benzofuran—-2-vli)-

3,5-dimethyl-4-hydroxy-2H-pyran-2-one

Mass analysis: (M" + H] = 397.0
Example 209. 6-(5-(3-cyclohexylpropoxy)benzofuran-2-yl)-
3,5-dimethyl-4-hydroxy-2H-pyran-~2-one
30 Mass analysis: [M" + H} = 397.0
Example 210. 6-(6-(3-buten-1l-yloxy)benzofuran-2-yl)-3,5-

dimethvl-4-hydroxy-2H-pvran-2-one
Mass analysis: [M" + H}] = 327.0
Example 211. 6-(5-(3-buten-l-vloxyvlbenzofuran-2-y1)-3,5-

35 dimethyl-4-hydroxy-2H-pyran-2-one

Mass analysis: [M' + H] = 327.0
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Mass analysis: [M' + H] = 311.0
Example 215. 3,5-dimethvl-4-hyvdroxy-6-{5-(2~propyn-1-
vloxyv)benzofuran-2-v1l)-2H-pyran-2-one

Mass analysis: [M" + H] = 311.0
Example 216. 3,5-dimethyl-6-(6-(5-
{(ethoxycarbonvlpentvloxy) benzofuran-2-vl)-

4-hydroxy-2H-pyran-2-one

Mass analysis: [M' + H] = 415.0

Example 217. 3,5-dimethyl-6-(5-(5-
{ethoxycarbonvl)pentyloxy) benzofuran-2-yl)-

4-hydroxy-2H-pyran-2-one
Mass analysis: [M" + H] = 415.0
Example 218. 3,5-dimethyvl-6-(6-ethoxvbenzofuran-2-yi1)-4-

hydroxy-2H-pyran-2-one
Mass analysis: [M" + H) = 301.0
Example 219. 3,5-dimethyl-4-hydroxy-6-(6-
isopropoxybenzofuran-2-yl)-2H-pyran-2-one
Mass analysis: [M" + H]) = 329.0
Example 220. 6-(5-(1l-t-butoxycarbonylpiperidin-2—

vimethoxy) benzofuran-2-v1)-3,5-dimethyl-—-4—

hydroxy-2H-pyran-2-one
Mass analysis: (M" + H] = 470.0
Example 221. 6-(5—(1-t-butoxycarbonylpiperidin-4-

vimethoxy) benzofuran-2-vy1)-3,5-dimethyl-4-

hydroxyv-2H-pyran—-2-one
Mass analysis: [M" + H] = 470.0
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Mass analysis: [M" + H] = 381.0
Example 226. 3,5-dimethyl-6-(5-(3-
fluorobenzyvloxy)benzofuran-2-yl)-4-hydroxy-

TH#10%&

B ()-3, | TH10%

2H-pyran-2-one
20 Mass analysis: [M" + H} = 381.0
Example 227. 3,5-dimethyl-6-(6-(4-
fluorobenzyloxy)benzofuran-2-yl)—-4-hydroxy-

2H-pyran-2-one
Mass analysis: [M" + H] = 381.0
25 Example 228. 3,5-dimethyl-6-(5-(4-
fluorobenzyloxy)benzofuran-2-yl)-4-hydroxy-

2H-pyran-2-one
Mass analysis: [M" + H] = 381.0
Example 229. 3,5-dimethyl-4-hydroxy—-6-—(6-(2-
30 nitrobenzyloxy) benzofuran-2-yl)-2H-pyran-2-

one

Mass analysis: [M" + H] = 408.0

Example 230. 3,5-dimethyl-4-hvdroxy-6-(5-(2-
nitrobenzyloxy) benzofuran-2-yl)-2H-pyran-—-2-

35 one
Mass analysis: [M" + H} = 408.0
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O-@'13 Example 235. 3,5-dimethvl-4-hydroxy-6-(6-(3-
methoxybenzyloxy) benzofuran-2-yl)-2H-pyran-
2-one

20 Mass analysis: [M" + H] = 393.0
Example 236. 3,5-dimethyl-4-hydroxy-6-(5-(3-
methoxybenzyloxy) benzofuran-2-yl)-2H-pyran-
2-one
Mass analysis: [M" + H] = 393.0
25 Example 237. 3,5-dimethyl-4-hydroxy-6-(6-(4-
methoxybenzyloxy) benzofuran-2-yl)-2H-pyran-—
2-one
Mass analysis: [M" + H] = 393.0
Example 238. 3,5-dimethyl-4-hydroxy-6-(5-(4-
30 methoxybenzvloxy) benzofuran-2-yl)-2H-pyran-
2-one

Mass analysis: [M" + H] = 393.0
Example 239. 6-(6-(2-chlorobenzvloxy)benzofuran-2-yl)-

3,5-dimethvl-4-hydroxy-2H-pyran—-2-one
35 Mass analysis: [M" + H] = 397.0
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Example 244. 4-acetvloxv-6—-(5-(2,4-dichloro-5-

thiazolvlimethoxy) benzofuran-2-v1)-3,5-

dimethyl-2H-pyran-2-one

20 'H NMR(dppm, CDCl,): 2.00(s, 3H), 2.30(s, 3H), 2.39(s,
3H), S5.21(s, 2H), 7.01(dd, J=8.9Hz, 2.4Hz, 1H), 7.04(d,
J=8.9Hz, 1H), 7.27(d, J=2.4Hz, 1H), 7.44(d, J=8.9Hz, 1H)
Example 245. 3,5-dimethyl-4-hydroxy-6-(5-(2-

(morpholinesulfonyl) -5-

25 thiazolylmethoxybenzofuran-2-v1)-2H-pyran-—

2-one
'H NMR(dppm, DMSO-d6): 1.94(s, 3H), 2.29(s, 3H), 3.15-
3.18(m, 4H), 3.64 to 3.67(m, 4H), 5.53(s, 2H), 7.12(dd,
J=8.8Hz, 2.7Hz, 1H), 7.34(s, 1H), 7.39(d, J=2.7Hz, 1H),
30 7.63(d, J=8.8Hz, 1lH), B.26(s, 1lH)
Example 246. 3,5-dimethyl-4-hydroxy-6-(5-~(3—
thienvlimethoxy) benzofuran-2-yl)-2H-pyran-—-2-

one
'H NMR(dppm, CD30D): 1.93(s, 3H), 2.33(s, 3H), 5.13(s,
35 2H), 7.02(dd, J=8.9Hz, 2.7Hz, 1H), 7.18(d, J=2.7Hz, 1lH),
7.20(s, 1H), 7.24(d, J=2.7Hz, 1H), 7.39 to 7.45(m, 3H)
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Mass analysis: [M" + H] = 390.0
Example 251. 3,5-dimethyl-4-hvdroxy-6—-(5-(N-methyl-N-

{phenvlacetyl)amino)benzofuran-2-yl)-2H-

25 pvran-—2-one
Mass analysis: [M" + H] = 404.5
Example 252. 3,5-dimethyl-4-hydroxy-6-(5-(N-methyl-N-(2-
thienylcarbonyl)amino)benzofuran-2-yl)-2H-

pyran-2-one
30 Mass analysis: [M" + H] = 396.0
Example 253. 3,5-dimethyl-4-hydroxy-6-(5-(N-methyl-N-(3-
pyridylcarbonylamino)benzofuran-2-y1)-2H-

pyran-2-one
Mass analysis: [M" + H}] = 391.0
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similar to those described in the preceding examples and

10 production examples, using organic chemical techniques
well-known to those skilled in the art.
Example 256. 6-(5-benzoylaminobenzofuran-2-yl)-4-
benzoyloxy-3,5-dimethyl-2H-pyran-2-one
Example 257. 4-acetyloxv-3,5-dimethyl-6—(5-

15 trifluoromethane sulfonvloxybenzofuran-2-

v1)-2H-pyran-2-one

Example 258. 6-(4-benzvloxybenzofuran-2-yl1)-3,5-dimethvl-

4-hyvdroxy-2H-pyran-2-one
Example 259. 4-acetvloxy-3.5-dimethyl-6—(5~
20 (methoxvcarbonyl) benzofuran-2-viy-2H-pvran-—

2-one
Example 260. 4-acetvloxv-6-(4-benzvloxybenzofuran—-2-v1)-

3,5-dimethv]l-2H-pyran-2-one
Example 261. 4-acetvloxv-3,5-dimethyl-6—(5-

25 hvdroxybenzofuran-2-v1)-2H-pyran-2-one
Example 262. 3,5-dimethvl-4-hyvdroxy-6-(5-

hyvdroxybenzofuran-2-v1)-2H-pyran-2-one
Example 263. 4-acetvloxv-3,5-dimethvl-6—-(5-(4-

methoxybenzovloxv) benzofuran—-2-v1)-2H-

30 pyran—-2-one

Example 264. 4-acetvloxv-6-(S5-carboxybenzofuran-2-yl)-

3,5-dimethv]l-2H-pvran-2-one

Example 265. 4-acetyloxv-6-(4-acetyloxybenzofuran-2-yl)-

3,5-dimethvl-2H-pyran-2-one
35 Example 266. 4-acetvloxvy-3,5-dimethyv]l—-6—(4-

methoxvbenzofuran-2-vl)-2H-pyran-2-one
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Example 284.

4-acetvlioxy-6-(7-acetvloxybenzofuran-2-vl1)-

3,5-dimethvl-2H-pyran-2-one

Example 285. 4-acetvloxy-6-(7-benzyloxybenzofuran-2-yl)-
3,5-dimethy]l-2H-pyran-2-one

Example 286. 6-(7-benzyloxybenzofuran-2-y1)-3,5-dimethyl-
4-hydroxy-2H-pyran-2-one

Example 287. 4-acetyloxy-6-(benzofuran-2-yl)-3-isopropyl-
S-methyl-2H-pyran-2-one

Example 288. 6-(4,6-dimethoxybenzofuran-2-y1)-3,5-
dimethyl-4-hydroxy-2H-pyran-2-one

Example 289. 4-acetyloxy-6-(4,6-dimethoxybenzofuran-2-
y1)-3,5-dimethyl-2H-pyran-2-one

Example 290. 3,5-dimethyl-4-hydroxy-6-(5-
(methoxycarbonyl) benzofuran-2-yl)-2H-pyran-
2-one )

Example 291. 3,5-dimethyl-4-hydroxy-6-(6-methoxymethoxy
benzofuran-2-vl)-2H-pyran-2-one

Example 292. 4-acetyloxy-3,5-dimethyl-6-(6-methoxymethoxy
benzofuran-2-yl)-2H-pyran-2-one

Example 293. 6-(5-carboxybenzofuran-2-y1)-3,5-dimethyl-4-
hydroxy-2H-pyran-2-one

Example 294. 4-acetyloxy-3,5-dimethyl-6—-(5-
(phenoxycarbonyl) benzofuran-2-vi)-2H-pyran-
2-one

Example 295. 4-acetyloxy-3,5-dimethyl-6-(5-
{phenylcarbamoyl) benzofuran-2-yl)-2H-pyran-
2-one

Example 296. 4—acetvloxv—6—(S—benzovlovaenzofuran—2-yll;
3,5-dimethyl-2H-pyran-—-2-one

Example 297. 6-(5-(N-~(4-chlorophenylsulfonyl)—-N-—
methylamino) benzofuran-2-yl)-3,5-dimethyl-
4-hyvdroxy-2H-pyran-2-one

Example 298. 3,5-dimethyl-4-hydroxy-6-(5-(N-methyl-N-

phenvlsulfonyl)benzofuran-2-vl)-2H-pyran—-2-

one
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Example 300. 6-(5-(benzimidazolylcarbamovl }benzofuran-2-

5 v1)-3,5-dimethyvl-4-hydroxy-2H-pyvran-2-one

Example 301. 6-(5-(benzothiazolvlcarbamovlbenzofuran-2-

v1y=3,5-dimethyvl-4-hydroxy-2H-pyran-2-one
Example 302. 3,5-dimethyl-4-hydroxy—-6-(5-(1,3,4~

trihvdroiso quinolin-2-

10 ylcarbonvl)benzofuran-2-yl)-2H-pyran-2-one
Example 303. 3,5-dimethyl-4-hydroxy-6-(5-
morpholinylbenzofuran-2-yl)-2H-pyran-2-one
Exanple 304. 3,5-dimethyl-4-hydroxy-6-({5-(5-hydroxy-3-

pyridvlimethoxy)benzofuran-2-vl1)—-2H-pyran—-2-

15 one
Example 305. 3,5-dimethyl-4-hydroxy—-6-(5-(4-(sulfamovl})
phenvlcarbamoyl)benzofuran—-2-yl)-2H-pyran-2-

one
Example 306. 3,5-dimethyl-4-hydroxy-6—-(5-(4-pyridylmethvl
20 carbamovlbenzofuran-2-vl1)-2H-pyran-2-one

Example 307. 3,5-dimethyvl-4-hydroxv-6—-(5—-(4-piperidinyl)

benzofuran-2-yl)-2H-pyran-—-2-one
Example 308. 6-(5-(N-benzyl-N-methylcarbamoyl)benzofuran-
2-v1)-3,5-dimethyl-4-hydroxy-2H-pyran-2-one
25 Example 309. 3,5-dimethyl-4-hydroxy-6-(5-(N-methyl-N- (4~
pyridyl) carbamoyl)benzofuran-2-yl)-2H-

pyran-z2-one

Example 310.

Preparation of cells

30 Human hepatic cancer cells HepG2 were inoculated
into a 24-well plate (Costar No. 3524) at 4 x 10° .
cells/well, and 1 ml of medium (eRDF medium containing
10% bovine serum (Kyokuto Chemical Co.)) was used for 6
day culturing with 5% CO, at 37°C. After drawing off the

35 supernatant medium, the cells were freshly rinsed with 1
ml of PBS(-) buffer solution (Takara Shuzo) and drawn

off. This procedure was repeated twice and then 1 ml of
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4" SA#KLMNSnor | LOf BALOMK#& i of sample
6-(benzofuran-2-yl)-3,5-dimethyl~4-hydroxy-2H-pyran-

2-one (Example 2) was dissolved in dimethylsulfoxide
5 (DMSO) to prepare a 20 mM sample stock solution. A
diluted solution was obtained by diluting the sample
solution with DMSO.
TG production

To the cells prepared above there were added the

10 sample stock solution or its diluted solution at 5 ul per

well and 10 ul of 'C-acetic acid solution (a solution of
Amersham Code No. CFA13 diluted 4.4-fold with PBS(-)
buffer), and culturing was carried out for one day with
5% CoO, at 37°C.

15 TG quantification

After the culturing was completed, the culture
solution was removed, and 1 ml of extraction solution (é
mixture of n-hexane and isopropyl alcohol at 2:1) was
added for extraction treatment on the lipid components in
20 the cells. After the treatment, the extract containing

the obtained lipid components was air-dried, the residue
was redissolved in 20 ul of a mixed solution of n-hexane

and ethyl acetate at 9:1, and the solution was spotted on
a thin-layer chromatography plate (S319, Tokyo Kasei) and
25 developed by thin-layer chromatography with the mixed
solution mentioned above. After air-drying, the lipid
components were colored with iodine vapor, the portion
corresponding to PG was cut out, and the amount of TG
biosynthesized was measured with a liquid scintillation
30 counter. The results are shown in Table 1. It was
demonstrated that 6-(benzofuran-2-yl)-3,5-dimethyl-4-
hydroxy-2H-pyran-2-one exhibits triglyceride biosynthesis

inhibiting activity.
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10

following composition.
Active ingredient

Lactose

Potato starch
15 Polyvinyl pyrrolidone
Magnesium stearate

The active ingredient,
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Tablets were prepared with each tablet having the

200
180
50
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5

lactose and potato starch

were combined, and the mixture was evenly moistened with

a 20% ethanol solution of polyvinyl pyrrolidone.

20

The

moistened mixture was passed through a 20 mesh sieve,

dried at 45°C and then passed through a 15 mesh sieve.

The granules obtained in this manner were blended with

magnesium stearate and compressed into tablets.

Example 314

25

Hard gelatin capsules were prepared with each

capsule containing the following composition.

Active ingredient

Fine crystalline cellulose

Amorphous silicic acid

30 The active ingredient,

100 ug

195 mg
5 mg
fine crystalline cellulose

and unpressed amorphous silicic acid were thoroughly

blended and filled into hard gelatin capsules.
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The active ingredient was dissolved in fractionated

coconut oil. This was heated and dissolved in a coating
component having the following formula, and a soft

5 capsule manufacturing machine was used to prepare soft
capsules by a common procedure, with 100 ug of the active
ingredient in each capsule.

Coating formula

Gelatin 10 parts by weight

10 Glycerin S parts by weight
Sorbic acid 0.08 parts by weight
Purified water 14 parts by weight

Industrial Applicability
The pharmaceutical agents of the present invention
15 exhibit triglyceride biosynthesis inhibiting action,
blood triglyceride lowering effects or blood HDL level
elevating effects, and they may therefore be used as _
therapeutic agents for hypertriglyceridemia, as lipid
metabolism enhancers, or as prophylactic and/or

20 therapeutic agents for arteriosclerosis.
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) an alicyclic heterocycle and m represents 1, 2 or 3),

-OR’ (wherein R’ represents hydrogen, a cycloalkyl group
of 3 to 7 carbons, an aryl group of 6 to 10 carbons, a
heterocycle or an optionally halogen-substituted
5 alkylsulfonyl group of 1 to 4 carbons or arylsulfonyl
group of 6 to 10 carbons), -0-CO-R® (wherein R®
represents hydrogen, an alkyl group of 1 to 4 carbons, an
aryl group of 6 to 10 carbons, an aralkyl group of 7 to
20 carbons or a heterocycle), -NR’R! (wherein R’ and R'’
10 each independently represents hydrogen, an alkyl group of
1 to 4 carbons, an aralkyl group of 7 to 20 carbons, a
heterocycle, a phenyl group, -S0,-R'" (wherein R"
represents an optionally halogen-substituted alkyl group
of 1 to 12 carbons, a heterocycle-substituted alkyl group
15 of 1 to 6 carbons, an aryl group of 6 to 10 carbons, a
heterocycle or an aralkyl group of 7 to 20 carbons) or
~-CO-RY (wherein R represents hydrogen, an alkyl group -
of 1 to 12 carbons, an aryl group of 6 to 10 carbons, an
aralkyl group of 7 to 20 carbons, a heterocycle, an
20 alkoxy group of 1 to 10 carbons, a heterocycle-
substituted alkyl group of 1 to 6 carbons, an aryloxy
group of 6 to 10 carbons, a heteroaryloxy group or an
aralkyloxy group of 7 to 20 carbons)), -CO-R® (wherein
R* represents hydrogen, -OH, an alkyl group of 1 to 4
25 carbons, an aryl group of 6 to 10 carbons, a heterocycle,
an alkoxy group of 1 to 4 carbons, an aryloxy group of 6
to 10 carbons or an aralkyloxy group of 7 to 20 carbons)
or -CO-NRYRY (wherein R and R'® each independently
represents hydrogen, an alkyl group of 1 to 4 carbons, a
30 cycloalkyl group of 3 to 7 carbons, an aryl group of 6 to
10 carbons, an aralkyl group of 7 to 20 carbons, a
heterocycle or a heterocycle-substituted alkyl group of 1
to 4 carbons);
R* which represents a saturated or unsaturated
35 alkoxy group of 1 to 6 carbons optionally substituted
with 1 to 3 groups selected from the group consisting of

halogens, cycloalkyl groups of 3 to 7 carbons, phenyl,
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naphthyl group, a benzyl group or a heterocycle), -NR'R'®
(wherein R' and R' each independently represents
hydrogen, an alkyl group of 1 to 4 carbons, a
heterocycle, an alkylsulfonyl group of 1 to 4 carbons, a
i0 phenylsulfonyl group, -S50,-Het (wherein Het represents a
heterocycle), an aminosulfonyl group, a
methylaminosulfonyl group, a dimethylaminosulfonyl group,
a diethylaminosulfonyl group, or an alkyl group of 1 to 4
carbons substituted with 1 or 2 groups selected from
15 among phenyl, heterocycles, phenoxy, -O-Het (wherein Het
represents a heterocycle) and hydroxyl, -NH-CO-R'®
(wherein R'? represents hydrogen, an alkyl group of 1 to
4 carbons, a phenyl group, a naphthyl group, a benzyl
group, a heterocycle, an alkoxy group of 1 to 4 carbons
20 or a benzyloxy group), -CO-R*® (wherein R represents
hydrogen, a heterocycle, an alkoxy group of 1 to 4
carbons, a phenoxy group, a benzyloxy group or -OR*
(wherein R?' represents hydrogen or a heterocycle)) and
-CO-NR*?R*® (wherein R* and R®’ each independently
25 represents hydrogen, an alkyl group of 1 to 4 carbons, a
benzyl group or a heterocycle); or
R‘ which represents an alkyl group of 1 to 4
carbons optionally substituted with 1 to 3 groups
selected from the group consisting of halogens,
30 cycloalkyl groups of 3 to 7 carbons, phenyl, naphthyl,
heterocycles, -SH, -OR'® (wherein R'® represents hydrogen,
an alkyl group of 1 to 4 carbons, a phenyl group, a
naphthyl group, a benzvl group or a heterocycle),
-0-CO-R'® (wherein R'® represents hydrogen, an alkyl group
35 of 1 to 4 carbons, a phenyl group, a naphthyl group, a
benzyl group or a heterocycle), -NR'R' (wherein R and

R'® each independently represents hydrogen, an alkyl
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heterocycle, an alkoxy group of 1 to 4 carbons or a
benzyloxy group), -CO-R?*® (wherein R* represents
hydrogen, a heterocycle, an alkoxy group of 1 to 4
15 carbons, a phenoxy group, a benzyloxy group or -OR*
(wherein R* represents hydrogen or a heterocycle)) and
-CO-NR¥R? (wherein R?? and R® each independently
represents hydrogen, an alkyl group of 1 to 4 carbons, a
benzyl group or a heterocycle); and
20 the numbers in italics represents the positions on
the benzofuran ring;
or a salt thereof.

2. A benzofuryl-u-pyrone derivative according to

claim 1 wherein R' is hydrogen, methyl, ethyl or
25 isopropyl; or a salt thereof.
3. A benzofuryl-u-pyrone derivative according to
claim 1 wherein R' is methyl; or a salt thereof.
4, A benzofuryl-a-pyrone derivative according to
any one of claims 1 to 3, wherein R® is (1) an alkyl
30 group of 1 to 5 carbons optionally substituted with 1 to
4 substituents selected from the group consisting of
halogens, -OR® (wherein R®? represents hydrogen, an alkyl
group of 1 to ¢ carbons, an aryl group of 6 to 10
carbons, an aralkyl group of 7 to 20 carbons or a
35 heterocycle), -0-CO-R® (wherein R® represents hydrogen,

an alkyl group of 1 to 4 carbons, an aryl group of 6 to
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& ()-1#10% | #1& Cprbengy, an aralkyl group of 7 to 20 carbons or a

heterocycle), -NR°RY (wherein R’ and R'Y each
independently represents hydrogen, an alkyl group of 1 to
4 carbons, an aralkyl group of 7 to 20 carbons, a

5 heterocycle, an optionally halogen-substituted
alkylsulfonyl group of 1 to 4 carbons or an arylsulfonyl
group of 6 to 10 carbons), -NH-CO-R** (wherein R*
represents hydrogen, an alkyl group of 1 to 4 carbons, an
aryl group of 6 to 10 carbons, an aralkyl group of 7 to

10 20 carbons, a heterocycle, an alkoxy group of 1 to 4
carbons or an aralkyloxy group of 7 to 20 carbons),
cycloalkyl groups of 3 to 7 carbons, aryl groups of 6 to
10 carbons, heterocycles and -CO-R*® (wherein R®
represents hydrogen, an alkyl group of 1 to 4 carbons, a

15 heterocycle, -OR? (wherein R® represents hydrogen, an
alkyl group of 1 to 4 carbons, an aryl group of 6 to 10
carbons, an aralkyl group of 7 to 20 carbons or a ’
heterocycle) or -NR?*R? (wherein R?*® and R* each
independently represents hydrogen, an alkyl group of 1 to

20 4 carbons, an aralkyl group of 7 to 20 carbons or a
heterocycle)), (2) a hydrogen atom, (3) a cycloalkyl
group of 3 to 7 carbons, (4) an aryl group of 6 to 10
carbons, or (5) a heterocycle;
or a salt thereof.

25 5. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 3, wherein R® is (1) an alkyl
group of 1 to 5 carbons optionally substituted with 1 to
3 substituents selected from the group consisting of -OH,
alkoxy groups of 1 to 4 carbons, phenoxy, benzyloxy,

30 -0-CO-R*® (wherein R?*® represents hydrogen, an alkyl group
of 1 to 4 carbons, a phenyl group or a heterocycle),
-NR*’R* (wherein R*® and R¥ each independently represents
hydrogen, an alkyl group of 1 to 4 carbons, a benzyl
group, a heterocycle or an optionally halogen-substituted

35 alkylsulfonyl group of 1 to 4 carbons), -NH-CO-R>
(wherein R represents hydrogen, an alkyl group of 1 to

4 carbons, a heterocycle, an alkoxy group of 1 to 4
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carbons or a benzyloxy group), aryl groups of 6 to 10
carbons, heterocycles and -CO-R** (wherein R*? represents
hydrogen, -OR** (wherein R* represents hydrogen, an alkyl
group of 1 to 4 carbons, a benzyl group or a

5 heterocycle), -NR®R* (wherein R* and R* each
independently represents hydrogen, methyl, ethyl, benzyl
or a heterocycle) or a heterocycle), (2) a cycloalkyl
group of 3 to 7 carbons, (3) an aryl group of 6 to 10
carbons, or (4) a heterocycle;

10 or a salt thereof.

6. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 3, wherein R® is (1) an alkyl
group of 1 to 5 carbons optionally substituted with 1 to
3 substituents selected from the group consisting of

15 phenoxy, -NR¥R*® (wherein R*» and R each independently
represents hydrogen, an alkyl group of 1 to 4 carbons, a
benzyl group, a heterocycle or an optionally halogen- -
substituted alkylsulfonyl group of 1 to 4 carbons),
-NH-CO-R* (wherein R® represents hydrogen, an alkyl

20 group of 1 to 4 carbons, a heterocycle, an alkoxy group
of 1 to 4 carbons or a benzyloxy group), phenyl and
-CO-R* (wherein R®® represents -OH, an alkoxy group of 1
to 4 carbons, a benzyloxy group, -NR¥R* (wherein R and
R* each independently represents hydrogen, methyl,

25 ethyl, benzyl or a heterocycle) or a heterocycle), (2) an
aryl group of 6 to 10 carbons, or (3) a heterocycle;
or a salt thereof.

7. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 3, wherein R® is (1) an alkyl
30 group of 1 to 5 carbons optionally substituted with 1-or
2 substituents selected from the group consisting of
phenoxy, -NR¥R¥ (wherein R’® and R* each independently
represents hydrogen or methyl), -NH-CO-R*® (wherein R*
represents hydrogen, methyl, a heterocycle, t-butoxy or
35 benzyloxy), phenyl and -CO-R** (wherein R¥ represents a

heterocycle), (2) a phenyl group, or (3) a heterocycle;
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or a salt thereof.
8. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 7, wherein R® is hydrogen or
-CO-R*; or a salt thereof.

9. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 3, wherein R? is hydrogen, acetyl,
isobutyryl, benzoyl, 4-methoxybenzoyl, 2,4-
dimethoxybenzoyl, 4-hydroxymethylbenzoyl, 3-
dimethylaminobenzoyl, 4-acetylaminobenzoyl, phenylacetyl,
3-phenylpropionyl, phenoxyacetyl, furan-2-carbonyl,
pyridine-4-carbonyl, pyridine-3-carbonyl, pyridine-2-
carbonyl, 6-hydroxypyridine-3-carbonyl, 2-aminoacetyl, 2-
(t-butoxycarbonylamino)acetyl, 2-(N-carbobenzyloxy-N-
methylamino)acetyl, l-carbobenzyloxy-2-pyrrolidone-5-
carbonyl, 2-pyrrolidone-5-carbonyl, 3-acetylamino-4-
morpholinyl-4-oxobutyryl, trifluoromethanesulfonyl or
methanesulfonyl;

or a salt thereof.

10. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 3, wherein R? is hydrogen or
acetyl; or a salt thereof.

11. A benzofuryl-a-pyrone derivative according to
any one of claims 1 to 10, wherein R’ is hydrogen, an
alkyl group of 1 to 5 carbons, an alkenyl group of 2 to 5
carbons, an alkynyl group of 2 to 5 carbons, 2-
cycloalkylmethyl group of 4 to 8 carbons, a
cycloalkylethyl group of 5 to 9 carbons, a phenyl group,
a benzyl group, a phenethyl group, a methoxy group or a
phenoxy group;
or a salt thereof.

12. A benzofuryl-u-pyrone derivative according to
any one of claims 1 to 10, wherein R’ is hydrogen, an
alkyl group of 1 to 5 carbons, an alkenyl group of 2 to 4
carbons, a cycloalkylmethyl group of 6 to 7 carbons, 2-
cycloalkylethyl group of 7 to 8 carbons, a phenyl group,
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a benzyl group, a methoxy group or a phenoxy group;
or a salt thereof.
13. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 10 wherein R’ is an alkyl group of

1 to 5 carbons; or a salt thereof.

14. A benzofuryl-a-pyrone derivative according to
any one of claims 1 to 10 wherein R® is methyl or ethyl;
or a salt thereof.

15. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 14, wherein R* is an alkyl group
of 1 to 3 carbons optionally substituted with 1 to 3
substituents selected from the group consisting of
heterocycles, -SH, -0OH, alkoxy groups of 1 to 4 carbons,
acyloxy groups of 1 to 4 carbons, -NR“R'* (wherein R* and
R each independently represents hydrogen, an alkyl
group of 1 to 4 carbons, an optionally halogen-
substituted alkylsulfonyl group of 1 to 4 carbons, or an
alkyl group of 1 or 2 carbons substituted with 1 or 2
substituents selected from among phenyl, heterocycles,
phenoxy, -O-Het (wherein Het represents a heterocycle)
and hydroxyl), -NH-CO-R*’ (wherein R** represents
hydrogen, phenyl, an alkyl group of 1 to 4 carbons or an
alkoxy group of 1 to 4 carbons), -CO-R*’ (wherein R*?
represents hydrogen, a heterocycle, an alkoxy group of 1
to 4 carbons or -OR** (wherein R* represents hydrogen or
a heterocycle)) and -CO-NR*R*’ (wherein R* and R*® each
independently represents hydrogen, an alkyl group of 1 to
4 carbons or a heterocycle);

or a salt thereof.
16. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 14, wherein R‘ is an alkyl group
of 1 to 3 carbons substituted with a heterocycle, -SH,
benzoylamino, an acylamino group of 1 to 5 carbons or
-NR*R‘* (wherein R*® and R‘* each independently represents
hydrogen, an alkyl group of 1 to 4 carbons, an optionally
halogen-substituted alkylsulfonyl group of 1 to 4
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carbons, or an alkyl group of 1 or 2 carbons substituted
with 1 or 2 substituents selected from among phenyl,
heterocycles, phenoxy, -O-Het (wherein Het represents a
heterocycle) and hydroxyl);

5 or a salt thereof.

17. A benzofuryl-a-pyrone derivative according to
any one of claims 1 to 14, wherein R‘ is (3,5-dioxo-2,4-
thiazolidinyl)methyl, (3,5-dioxo-2,4-oxazolidinyl)methyl,
(2,5-dioxoimidazolidin-4-yl)methyl or (5-oxo-3-thioxo-

10 2,4-thiazolidinyl)methyl; or a salt thereof.

18. A benzofuryl-a-pyrone derivative according to
any one of claims 1 to 14, wherein R* is (3,5-dioxo-2,4-
thiazolidinyl)methyl; or a salt thereof.

19. A benzofuryl-a-pyrone derivative according to

15 any one of claims 1 to 18, wherein R* is an alkoxy group
of 1 to 6 carbons optionally substituted with 1 to 3
substituents selected from the group consisting of
halogens, cycloalkyl groups of 3 to 7 carbons, phenyl,
naphthyl, heterocycles, acyloxy groups of 1 to 4 carbons,

20 -CHO, -CO,H, alkoxycarbonyl groups of 2 to 5 carbons,
-OR* (wherein R*® represents hydrogen, an alkyl group of
1 to 4 carbons, a phenyl group, a benzyl group or a

‘’R*® (wherein R*’ and R*® each

heterocycle) and -NR
independently represents hydrogen, an alkyl group of 1 to
25 4 carbons, an alkoxycarbonyl group of 2 to 5 carbons, a
heterocycle, an alkylsulfonyl group of 1 to 4 carbons, a
phenylsulfonyl group, -SO,-Het (wherein Het represents a
heterocycle), an aminosulfonyl group, a
methylaminosulfonyl group, a dimethylaminosulfonyl group,
30 a diethylaminosulfonyl group, an acyl group of 1 to 5
carbons, a benzoyl group, -CO-Het (wherein Het represents
a heterocycle), a benzyloxycarbonyl group, or an alkyl
group of 1 to 4 carbons substituted with 1 or 2 groups
selected from among phenyl, heterocycles, phenoxy, -0-Het
35 (wherein Het represents a heterocycle) and hydroxyl) or

an unsaturated alkoxy group of 3 to 6 carbons;
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or a salt thereof.

30 21. A benzofuryl-a-pyrone derivative according to

any one of claims 1 to 18, wherein R® is methoxy, 2-
propynyloxy, benzyloxy, chlorobenzyloxy, fluorobenzyloxy,
(trifluoromethyl)benzyloxy, dichlorobenzyloxy,
dimethylbenzyloxy, methoxybenzyloxy, sulfamoylbenzyloxy,
35 (methylenedioxy)benzyloxy, carboxybenzyloxy,
(methoxycarbonyl)benzyloxy, n-butoxybenzyloxy,
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alkyl group of 1 to 4 carbons, a phenyl group, an aralkyl
group of 7 to 9 carbons, a heterocycle, an alkoxy group
of 1 to 4 carbons, a heterocycle-substituted alkyl group
of 1 to 3 carbons, a phenoxy group, a heteroaryloxy group
35 or a benzyloxy group)), -CO-R* (wherein R®** represents
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15 imidazolylcarbamoyl, benzimidazolylcarbamoyl,
thiazolylcarbamoyl, benzothiazolylcarbamoyl,
isothiazolylcarbamoyl, pyrazolylcarbamoyl,
triazolylcarbamoyl, pyridylcarbamoyl,
pyrimidinylcarbamoyl, pyrazinylcarbamoyl,

20 isoxazolylcarbamoyl, formyl, carboxyl, methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, t-
butoxycarbonyl, acetyl, benzoyl, 1,3,4-
trihydroisoquinolin-2-ylcarbonyl, (3,5-dioxo-2,4-
thiazolidinylidene)methyl, (3,5-dioxo-2,4-

25 oxazolidinylidene)methyl, (2,5-dioxoimidazolidin-4-
ylidene)methyl, (5-oxo-3-thioxo-2,4-
thiazolidinylidene)methyl, ((3,5-dioxo-2,4-
thiazolidinyl)sulfonyl)methyl, ((3,5-dioxo-2,4-
oxazolidinyl)sulfonyl)methyl, ((2,5-dioxoimidazolidin-4-

30 yl)sulfonyl)methyl, ((5-oxo-3-thioxo-2,4- .
thiazolidinyl)sulfonyl)methyl or -NR*-CO-R®® (wherein R¥’
represents an alkyl group of 1 to 4 carbons and R*
represents an alkyl group of 1 to 3 carbons, a phenyl
group, a heterocycle, an aralkyl group of 7 to 9 carbons

35 or an alkoxy group of 1 to 4 carbons);

or a salt thereof.
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25. A benzofuryl-a-pyrone derivative according to
any one of claims 1 to 21, wherein R* is hydrogen,
nitro, cyano, bromine, thienyl, piperazinyl, hydroxyl,
trifluoromethanesulfonyloxy, phenylsulfonyloxy,
acetyloxy, dimethylamino, dibenzylamino,
tiazolylcarbamoyl, methoxycarbonyl, isopropoxycarbonyl,
(3,5-dioxo-2,4-thiazolidinylidene)methyl, or
-N(Me)-CO-R** (wherein R® represents an alkyl group of 1
to 3 carbons, a phenyl group, a heterocycle, a benzyl
group or an alkoxy group of 1 to 4 carbons);
or a salt thereof.

26. A pharmaceutical composition comprising a
therapeutically effective dose of a benzofuryl-a-pyrone
derivative according to any one of claims 1 to 25 or its
salt, and a pharmaceutically acceptable carrier.

27. A lipid metabolism enhancer comprising as an _

active ingredient a benzofuryl-oa-pyrone derivative

according to any one of claims 1 to 25 or its salt.

28. A triglyceride biosynthesis inhibitor
comprising as an active ingredient a benzofuryl-a-pyrone

derivative according to any one of claims 1 to 25 or its
salt.
29. A blood triglyceride lowering agent comprising

as an active ingredient a benzofuryl-a-pyrone derivative
according to any one of claims 1 to 25 or its salt.

30. A blood HDL elevating agent comprising as an
active ingredient a benzofuryl-o-pyrone derivative

according to any one of claims 1 to 25 or its salt.

31. An arteriosclerosis prophylactic agent
comprising as an active ingredient a benzofuryl-a-pyrone

derivative according to any one of claims 1 to 25 or its
salt.
32. An arteriosclerosis treatment agent comprising

as an active ingredient a benzofuryl-ca-pyrone derivative

according to any one of claims 1 to 25 or its salt.



