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The use of thallium (III) reagents has recently evolved as II new and exceptionally versatile 

methodology in organic synthesis.’ Due to our curnpt interest in the synthesis of isoflavones 1 as potential 

protein-tyrosine kinase inhibitors, the conversion of 2’-hydroxychalames 2 to the corresponding isoflavones 

1’ was investigated. Cettain %hydmxycas 2, are also known to react with TTN in an alternative mode 

to give aurones 3 through the coritsponding a-txNh0xybenzylco~ ones 4.2 This has provided important 

insights into the behaviour of thallium (III) k&rate fJTN) in the oxidadve cyclization of 2’-hydmxychako~s 

as well in the oxidative rearrangement of &&ones without hydroxyl gro~ps.~ 
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Two methods were used to prepare various chalcones 2 for attempted conversion to isoflavones 1. In 

the first method, 2’-hydroxy-5’-methoxy-4~nittuchalcone @a) was synthesized by an efficient modified 

luul&yamacnXsedaldol comknsatio~ route” In this method, 2-hydmxy-5-methoxyacetcqhutone (5) was 

converted to the eg silyl enol ,ether 6,’ which un& the modified Muludyama aldol coaden&on 

with pni*yde 7a gave the comsponding chalame 8a in gaxl yield (Scheme 1).5.6 In the ScC0nd 

method_ the classical aldol comn was utilizd mme cffecrively for the synthesis ofctlalcKnles 8b-c. 

In the present attempt to synthesize isoflavones 1 by oxidative rearraagement of 2’-hydroxychakones 

2, a novel and umtsual oxidative cyclization to 4-methoxyaunmes 9a-e was observed instead (Scheme 1). The 

key features of this reaction are: 1) the koxporation of a mtbbxyl group at the 4 position of the aufone 
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Skeleton, 2) the exclusive formation of the Z-conCguration of the ol&nic double bond of the WCS 9a-C, 
and 3) the tolerance of the rcmion for electron donating groups ss well ss ckamn withdrawing gmups in the 

parapo&onoftheB~ofthechdcones 

The typical expedenticonditIonoSreilSfollows. TheoIcidaWnof chrlcones8a-cwascaxTiedout 

with3cquivaleatsofTTNinamhanoL Aft~20mi~HClwasaddcdatmnnmqmatum dthCR4lCtiOtl 

mix~wasdowedtostirfor2h. Thiswasfollowcdbyheatingthexwtionmixtmatduxin ml?umlfor 

3-26horuntilallthethalGam(9nilmeh?ldpra5pitataI. mtratialdthertllctionmix~devaporationof 

the filtrate, followed by column chmmmgmp hy, gave the novel 4-methoxyaumnes 9a-c. lIIeSuucnvesof 
the 4-methoxy~rones 9a-c have been determined by X-ray aydIogmphy, elementd analysis. mass 

spccbpmtry,Sd1HNMRWdl~13CNMRaMlySiS. 
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mcthoxyaurones 9a-c. Additional c xpuimcnts involving diCerent substitution pattcms of the B ring of the 
chalcuEafccWwuly~in~gsled. 

To investigate the possible effects of ring A aubstituents on cyclizaGon to aurones, dchloru-2’- 

hydroxy4’-mcthoxychalc+me ad 4-chlaau-2’-hy&oxy-Y-muhoxych&one we& synth~ - ’ Under i&mid 

rcactmn conditiomi usui for formuioa of 9c. in-e reaction mixtures were obtained and II0 aurone 

formation was detected. This unique formation of aurones seems only to occur from chalcones having a 
similarsubstitutionpatocrnas&c,inwhichthcmtbonyl~pisparatothcphcnolichy~xylgroupinring 
A. 

Scheme 2 
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A plausible mechanism for explaining the geometry of the aurone olefinic double bond as well as 

additionofa4-mthoxygroupinthea~sheletonisshowninSchem2. Initially,TTNiame&snolnzscts 

with the chalcones &-c to give the coaresponding o-thallaW complex 1Oa-c. This is based on the studies of 
the oxidation of 2-hydroxyacetophenones conducted by Horie et al. ’ The nuclcophilic attack of methanol 
lfzading to diminafion of the thallium moiety in 1Oa-c would tiord the corresponding quinone monoacetals 



lla-c. Altematively, lla-c might arise by ipso &all&on of &-c followed by nwbanolysis of the C-Tl 

btmd.~conf onaers12p-ecanthenfann~l~cbyrotationofdseboadk?twcenthequinonemoaoaatal 

tigandtheketonc. ThemcthoxydulWonoftheolefinicdoublebondofquinoncmMoacetal l2e-cbyTl’N 

wouldgivetbcquinone momaaml thallium adducts 13~ by uitarafacip1 mctboxytbhia~ of tht UaU8 

doubkw9 Michael8dditioaofnw&anolto l!bc,followedbycydimb,wonldyielUthedesired 

dethaiaateda-methoX~ 14a-c.IEcob~cdfc~dMidlacl8ddit&mof~is 

facilitated by two carbonyl groups in conjugation with the reactive double bond as opposed to OILC carbony 

group in the altemativc mode. Under the acidic conditions. the a-methoxycoumamn ones 14a-c could 

elimkate hvo cquivaknts of methanol to -aroma&c to give the corre8ponding 4-methoxyawone8 98-c with 

the okfinic double bond in the z-confi~tion only, mding from anti puiplanar elimin8don of methanol. 

AlthoUght.heproposcdmchanismi8logicali%ldWouldaccwnt far the obsaved Z-alkezw staoochcmistryof 

the product, the structure of the pfoduet is not conclusive with regard to the stareochemistry of the 

mthoxyth&Uion of l&C and 8ubseqUent elimination since the zalkene i8 the the8modynamically rmaC 

stable i8omer and could thuefcre re8ult from eqai.libratioll of the E-m undecdleacidiccondition8ofthe 

reaction.‘0 

In order to investigate the 8cope of this reaction, &hloro-2’-hydroxy-5’-methoxychalcone (&) was 

reactedwithlTNincthanol. 4'-Cbloro-3,auroncand~-chl ow&thoxy+3-metboxyaurolle wue 

isolated. This nsult is iXnsistmt with the pmposed mechanism (scheme 2). Additional cxphmults invohing 

di%rcnt8olve!llt8arecunwlybeingcozIdw& 

The nuckophilic introduction of a methoxyl group in ring A of chalcones followed by cyclization to 

givethe~~~iruniqueand~oolpl~ha9neverbeen~~ 
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