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chakonc~tll8th8ve82-or84-~1 
ssab6titucnt (e.g. 1) au8 cxmvertodl fat0 a-hdopao- 
#hlkoxyl dilly dInchahnes (2, I+_) when 
refhxed in alcohol. Tile dill- if they 
posswa a 2’-acctoxyl or hydroxyl ahtitumt, 8m 
cyclized by base in the Wheeler reacthn’ to au- 
rones (4). h owm it w88 diaammd by Lhye’ 
that tllae4 2B chalconc dihauea femt with 4ue- 
oua acetone and aodium carbonate to form 
dihydrotlmfooob(s).~thc~~- 
is a partiarlarly usefd synthc8is of time Bavmoh. 

1th8sbelen8bownbyM8r8~tbat2Bchal- 
cone dimides (e.g. 1) are amvartcd by 4meelu 
acetmw into a-halogano+hydrolyl dihydro- 
chakoom (2, R-H) which cydizc not to aumnea 
but to dmlanle cpoxkIea (3). The epoxides, rarely 
ftolrtc#i, l=u@im to tnuu-dihyclro~voml8. lllc 
st4hmistry of the reactions hs been investi- 
gated by Fischer and Ark8 Recently, Kclkar and 
Kulhfni’ have holatod dedihydroflavon& aa well 
UthomorSU8WllbcuuplUdoeb. 

TlwR8sodamactionatpfement~limi~tothe 
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syntheai~ of 2’- and 4’-alkoxydihydroflavooola as 
only these 2B chalcooe dihalides (i.e. those which 
have a 2- or 4-oxysubstitueot) are hydrolysable to 
bromohydrins; all otbercr are unaffected by water. 
The present work describes the extension of this 
reaction to the two other dihydrochalcooe vtems, 
class 1 and class 2A, important with regard to 
naturally oocurring flavoooid hydroxylatioo pat- 
terns. It wan found that the bromohydrin lnter- 
mediates could be prepared by reaction of tbo 
corresponding 2’-acetoxychalconea with N-bromo- . . . sum (NBS) in aqueous t-butanol. 

As representative of class 1 dihydrochalcooo (i.e. 
those un~~bstituted in the 2-, 4-, or 6’-positions), 
2’-acetoxy-a-bn>mo-B-hydroxydihydrochalcone (‘7) 
was chosen. It was obtained by the reactioo of 2’- 
acetoxychalcooe with aqueous t-butanolic NBS; 
also obtained as minor products were 2’-acetoxy-a- 
bromo-g-t-butoxydihydrochalcooe (6) and 2’- 
acetoxychalcooe dibromide. Tho bromohydrin (7). 
when treated with pota8sium carbonate in aqueous 
t-butanol, gave tmns-dihydrotlavoool (11) in excel- 
loot yield together with traces of cfs- and irons-3- 
bromoflavanooo (9), which probably arow from 
dehydration of the bromohydrin (7) to the a- 
bromochalcooo (10) followed by cyclizatioo. The 
chalcooe opoxido y (8) of dihydroflavoool 
(ll) was obtained by reactmn of the bromohydrin 
(7) with aqueous potamium acetate in acetooe. 
Despite its pro&ted 2’-oxygeo function, the epox- 
ido (8) ~~118 very reactive and @ixed to buna- 
dihydroflavoool (U) when its purilicatioo wan at- 
tempted either by crystxllixatioo or chromatog- 
raPay. 

The simple representative of 2A dihydro- 
chalconea (i.e. those substituted in the 6’-positioo), 
2’9cetoxy-a -bromo+ -hydroxy-4’,6’+limothoxy-di- 
h-cone (12). WUI uaavailablo. The reac- 
tion of 2’-acetoxy4,6’-dimothoxychalcooe (W) 
with aqueous t-butanolic NBS gave, mainly, the 

nuclear halogenated bromohydrin, 2’-acetoxy- 
a,3’-diimo-&hydroxy4’.6’-dimethoxydihydro- 
chaloone 05); alao isolated were 2’-acetoxy-a,3’- 
diimo-4’.6’-dimethoxy-~-t-butoxydihydrodml- 
cone (23), (Z)- and (E)- 2’-acetoxy-a,3’-dibromo- 
4’,6’dimethoxychalcooe (lQ), 2’-acetoxy-3’-bromo- 
4’,6’-dimothoxychalcne dibromide (14). and the 
bromodeacylated’” product, 2,6-diimo-3.&G- 
mothoxyphenyl acetate. 

The bromohydrin (l5) was cyclixed to the chal- 
cone opoxide (18) by reaction with pota&um car- 
bonate in aqueous t-butanol. This reaction gave as 
minor products: c&- and rrans-3,g-diimo-4,6- 
dimothoxyllavanone (17). presumably oh dehydra- 
tion of the bromohydrin (w) to the a-bromo- 
chalcooo (16) followed by cyclixatioo, and 7- 
bromo4.6dimethoxyaurooo (Y), the product of 
the Wheeler reaction cyclo8ubstitutioo’ of the a- 
bromine followed by dehydration of the resulting 
coumaranooo. The tuune aurooe (19) was formed in 
the Wheelor reaction of the a-bromo-fl-t-butoxy- 
dihydrochalcone (23). Alao obtained, as a mixture 
of two diastereomers, was an intermediate, never 
previously isolated, of this reaction-7-bromo-2-(a- 
t-butoxyhcnxyl)4,6-dimethoxycoumaraooe (20). 

Not unexpec&dly,” the 2A chalcone opoxide 
(II)) reacted atypically with sodium hydroxide in 
aqueo~ acetone. No dihydroflavonol was isolated; 
instead were obtained 7-bromo4,6-dimothoxy- 
aurooe (19). 7-bromo-2-(2-hydroxyisopropyl)-4,6- 
dhnothoxycoumaran one (22) and bcnzalacetooe 
(U). 

‘Lbere are two repurts9 in the literature regarding 
tbo isolation of aurooes rather than dihydro- 
flavooob from the Rasoda reaction. Like the pres- 
ent case, both involve dihydrochakooes substituted 
in the 6’-position but, uoliko tbo present case, the 
reactions wore carried out oo 2A chalcooe di- 
bromides that also contained 4-alkoxyl sub- 
stituoots; also the intermediate bromohydrina and 
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epoxida~ were not isolated. 2’-Hydroxyd~alconea, 
sabMuted in the 6’~pa&ion, form auronea when 
treated with alkaline hydrogen per&de in the 
Algar-Flynn- oyamada reaction, sappowuy via 
chalcone eposidcs.” 
been postulated’” 

Ihese epoxidca have also 
aa the aurone-forming inter- 

mediates in the l3nilewicz-von Kortrnccki reaction 
of 2A chalcone dibromides. It ia interesting that the 
present and the earlier work’ on the Raaoda reac- 
tion show that there epoxidea do form aurow and 
not the diltydroflavonols. 

The formation of auronea by 2A dihydro- 
chalcow derivativsr bas been suggested to be due 
to the greater proximity” of the a-position com- 
pared with the ~-position, to the 2’-oxygen func- 
tion in the preaoncc of a 6’-substitwnt and to the 
nonbonding interaction between this 6’-suWituent 
and the CO group favouring” the smaller 
heterocyclic ring. 

The formation of the isopropylcoumarao one (22) 
and hwalacctone (21) possibly aritw (Scheme 1) 
from fragmentation of the chalcone epoxide to 
bcnzaldchyde and the conjugate bane of 
coumamnone followed by reaction of both frag- 
ments with acetone. 

-AL 
‘HNMRspwtraof~~womoht8inod8t 

6OMHzwithrParkin-EJmcrR12qledromeeBrinCDq 
withTMSuintemalmfercnca.ClLcmMrhabucgiven 
in ppa~ (8). M..p were taken with a Kollcr hot-stage 
apparatus. Mida wem m from queous EtOH 
(%%). Merck silica gel wu used for tk. m 
analpa (C$O.4; yao.2; Hal$*0.5%) wart OhmiDcd 
for Pew compou&. ‘Iba luu8l work-up con&ted of 
diluting the mixtum with water, extmuing with dicthyl 
ether,washingthoothercxtractwithwaterandsatNaCI 
aq.dryingtheoxtractoverNa#O~andrcmovingthe 
&A. _ 

NB8(22g)w8aaddedtorrolnof2’-~nc 
(3 g) in t-BuOH (120 ml) and water (90 ml). After 18 hr 
andtheusualwork-nPthercsiducwas~~tedbYttc 
~thofDuDwing~uct8wombolrtedh-of 
deuc&q Rq&s. 2’-Aatoqchalmm dibmmUc, m.p. 
105-T (lit. l m.p. 105-n. 2’-Ac&oxy-2---3-t- 

buraxy-3-*v (0.73 g) m.p. 1034’; pmr, 
1.03 (r, OBu-1). 243 (s, OAc), 5.06 (4 3-H). 5.27 (a. 2- 
H). 7.16-8.14 (m, Ar), J, 10.5 Hz. l’-Aw-2-bromo- 

3-bYd=Y -3-*rlPM+== (2.91), m.p. 7w 
pmr, 232 (s, OAc), 3.75 (s, OH). 5.26 (r, 2- and 3-H). 
7.06799 (m, Ar). 

K&O, (0.45 0) was added to I soln of r-Kwtoxy-z 
hromo-3-hydroxy-3--pnylprop@hcno~ (1 e) in 4ue- 
ous BuOH (SOml; 25%). After 1.5 hr. and the usual 
work-up, the residue was fr&dioMtcd hy tk and the 
fouowingproduulwcmLolatediIlol&roidcucuing~ 
valuca A mixtum (0.053 of cir- and. /mns-3- 
bfOlDOlbVUlOWS# kJmlti5cd by ita pm q)ectNm,” ds- 

homer, 4.62 (d, 3-H). 5.51 (d, 2-H). 6.90-8.30 (m,Ar). 
Jp 2 Hz; tmns-isomer, 5.07 (d, 3-H). 5.66 (d, 2-H). 6.9+ 
8.30 (m.Ar), Jt, 8.5 Hz. fmn~-3-Hydroxy8avanono 
(O.SSg), m.p. 1M (IiLl6 m.p. lg89. 

KOAc (0.24p) in water (2ml) wn added to a roln 
of 2’-ac&oxy-2-bromo-3-hydroxy-3-~~ 
olw(o.s5~in~tow(25ml).Attsr18br,mdtbs~ 
work-up,thcmaidualoil(0.43wa8idcnti8cdbyitlpmr 
tpecmlm u z-uc&q&kM qIoJ&&?: 1.98 (r, OAc), 
4.05 (d, /MI). 4.16 (d, o-H), 7.02-8.01 (m, Ar), J* 2 Hz. 
FuIthOfpSUitk8tiolloft&oilf~ w+hyayrtrl- 

lint&I or chromatogmphy gave oronr-3-bydroxy- 
8avanone. m.p. 187-k. 

NB8 (2.620) wu added to a soln of 2’-aaxoxy-4’,6’- 
dimethoxychalounc (1.6g) in CHCI, (2Oml), t-BuOH 

mothor-liquor was worked up u usual aad the r&dual oil 
was fmctioMtcd by tic. Tbc following prodIM wcrc 

~~tsdia-ofdsaruing% 
valuer 2&Dibromo- 

3Jdimothoxyphcnyl ratate ( .07g), m.p. 151-3. 
(lit” 1539. 2’-Acetory-29.3’-tribromo4’,6’-dimethoxy- 
3-phenylpropiophcnono (0.37g), m.p. 186. (lit.. m.p. 
184-69. A mixtum* (0.06 g) of (E)- lad O_ 2’-acetoxy- 
a,3’-dihromo_4’.6’dimethoxychalcono. 2’-Acetoxy-2,3’- 
dlbtomo-3-t-butoxy-4’.6’-dimctkoxy-3-phcnylpropio- 
&none, m.p. 214-S’; pmr, 1.03 (s,OBu-1). 2.40 
(r. OAc). 3.92 (s, 4’-OMc). 3.96 (r. 6’-OMc). 5.01 (d, 3- 
H), 5.21 (d, 2-H), 6.50 (8.5’~H), 7.2&7.61 (m, Ph). Jt, 
10 Hz. 2’-Aeraarrv-23’-di-3-h~~‘.6’-d~- 
mry-3-phenylp@$&me (13 g), m;p. _ 17ti; pmr, 
2.38 (s, OAc), 3.60 (s, OH), 3.89 Is. 4’-Ohfc) 3.97 (s, 6’- 
Oh&), 5.32 (&3- and 2-H). 6.45 (s,S’-H), 7.30-7.64 
(m, pb). 

&Co, (0.190) in water (20 ml) was 8dded to a aoln 
of 2’-rcstoxy-23’~m3-hydrory-4’,6’_dl-3- 
phenyIpr@ophcwna (0.67 0) in t-BuOH (80 ml). After 4 
&ye and the umlal work-up, the raidual oil. on crystal& 
ution. uave 2’-acctoxv-3’-bmmo4’.6~-&n&ox~&kxme 
epox&-(O.2g g), m.p: 13w; pm& 237 (8, Okc), 3.71 
(s,4’-Oh@, 3.98 (s,6’-OMe). 4.01 (d, B-H). 4.05 (d. a- 
H), 6.46 (s,S’-H), 7.48 (s,Ph), J 2H% The mothcr- 
lisuor wa8 fractionated hY UC UK&c following twoducts 
w&c kolated in order ofhecrcuing R, valacs.-&s-3,8- 
Dibromo-5.7-dlmethoxytlavanone (0.031.g). m.p. 1824’ 
(litlo m.p. 18349. ds-3.8-Dibromo-5,7dimcthoxy- 
8avanonc 10.059 d. m.o. 232-P (lit.*’ 232-37.7-Bromo- 
4,6dime&ya1&c ~0.062& ‘m.p. 256G+ (lit.’ m.p. 
Uw. Further 2’-~xtoxy-3’-bromo-4’,6’-dimothoxy- 
dl&oDo cpoxidc (0.046 g). 

NaOH (0.073 e) in water (2 ml) .waa ad&d to a so111 
of Y~~~-~‘~bromo_B-t-~toxy4’.6’-dime~- 
dihydrochalcwe (0.3 0) in t-BuOH (150 ml). After 0.5 hr 
8nd the uuul work-up, the residual oil wm fnl#ionated 
byUcandthcfoUowingpmduct8wcmisoMcdinordcrof 
mg R, valuer. 7-Bmmo-2-(a-t-butoxy~l)-4,6- 
dimclfroxrcoumoraMnr; a mixture (3:2) of two isomcm 
whichcoukinothcscpuatcdbutwh&hgavcrcorrect 
elcmantal analogs; pmr (1st iaomcr), 1.00 (s, OBo-t), 3.93 
(s, 6-Oh&). 4.02 (r. 4-OhSe). 4.86 (d. a-H). 5.20 (d, 2-H). 
a.-16 (s,S&I, 7.iO-7.74 (&MI), J,, 2.3.Hz p&r (2&l 
homer). 1.15 (a OBu-8. 3.97 (a6-OMe). 4.02 (ad 
OMc),-;0.64 &a-H), S.ij (d, 2-H). 6.04 (;; S-H), i.iO- 
7.74 (m,Ph), J-Z 2.5Hz. 7-Bromo4,6-dhno~ne 
(0.1010). 

NIOH(O.O24g)Inmter(lml)mr~torrolnof 
2’-aceto~~y~3’&&-4’,6’&nothoxychalwnc cpoxide 
(0.25 n) in occtonc (25 ml) and water (5 ml). After 0.5 hr 
&d t& usual work-;p, thb raidw w& fmc&natcd by tk 
and the following products me isolated in order of 
dsma8ing 4 vahlcs. -tone (O.OOSg); the pmr 
8pectmmofwhichwasidcntialwithth8tofanauthcntic 
mplc. 7-Bromo4.6&nethoxyauronc (0.045 g). 7- 
Blano-2-(2-h~)-4.6-dimcrlroxyconmam- 
none (0.120). m.p. 160-P. pmr, 1.25 (r. Me). 1.40 
(r, Me), 3.35 (a, ON). 4.03 (s, 6-oMe). 4.07 (r, eOMa), 
4.49 (h 2-H). 6.20 (a, 5-H). 
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