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Abstract - lko 7-bydtoxyh~isoflPvsnance (6a/6b) have been syntheaiaed 
from corresponding 2’-hydroxydihydrochalcongg na/2b) in about 33% over- 
all yields. The stages are : (i) selective pro?&zon of C4*-hydroxyl 
in 2a/2b with EtO.CH2Cl (1 molar cquiv.) in the presence of dry K CO3 
and’&%one at r.t.; (ii) reaction with one more molar equiv. of ii tO.CH2Cl 
at 60-~LW without isolating products Q&j ) 
d-hydroxymethyl derivatives (4g/ik) with % 

(Hi) cpclization of,resulti&g 
Xaq. ale. Na2C03 and (iv) 

deprotection of resulting 7-etkoxymethoxy homoisoflavanones @/~) with 
10% cH308-ECl. 
given. 

The explanations for the formatfon of 4a/4b and &/5J are - -I 

Homoisoflavonoids constitute an iarportant group of plant polypheaols, along qich four are llcnm- 

isoflavanones (or 3-benayl-4-chromanones) occurring in some species of Eucoinio*. Related to them 

are five natural 3-benzylidene_G-chromanones, two 3-benzyl-3-hydroxy-4-chramanones and two spiro 

derivativea, Ho~isoflavanones have been eynthesiaed earlier by catalytic reduction of the 

corresponding 3-bensylidene-4-chrommones 2,3 or 3-benzyl chromene83’4 which themselvee are obtained 

from the corresponding chromsnones 2,3,5-7 and dihydrochalcones3*4’**g respectively, llowaver, 

reduction of the double bond in each case is a slow reaction and is accompanied by reduction of 

the keto group as wall. More recently, Grover et al. 
10 

reacted 2’~ydrox~o~~tho~dihydrochal- 

cones with methylene iodide in the presence of anhydrous potassium carbonate and acetone. 

However, this gave mostly bla(dihydrochalconyloxy)methanes; homoisoflavanones formed only in 

2-10X yield. There Is still another method in which 3-benzyl-4-hydroxycoumarins are hydroborated 

and subsequently oxidtsed by chromic acid 11 , But again, its scope is limited. 

We report here a new method for the eynthesis of homoisoflavanones from 2’-hydroxydihy- ’ 

drochelcones (See preliminary cosxmnrication12). Since homoiroflavanonea containing free 

hydroxyl(a) have now been synthesised, this method could be a Seneral one, This method follows 

a similar approach as adopted recently by us .for.ube syntbasis of polymethoxy-as well as 

polyhydroxy-isaffavanones starting from a-hydroxydeeoxybenzoins- 13*14.,&S Further:, the 

present synthesfs follows a biogenetic pathway 
16 

. 

For the synth&s of .7-hydroxy-4’imkthoxyhomoisoflavanone (ia>, 2’.4’-dihydroxy-4-methoxg- 

dihydrochaleone (?a) wss first prepared from 4 ‘-benayloxy-2’-hydroxy-4-methoxychalcone l7 f&a) and 

then stirred at room temp. with one molar equlv. of etboxymethyl chloride 18 in the presence of dry 

potassium carbonate and dry acetone in order to protect the 4’-hydroxy group by ethoxymethylation. 

Without isolating the product Qa), the above mixture was further treated wfth one more molar 

equivalent of ethoxymcthyl chloride and then heated initially 8t 40-50’ for IO-15 min and finally 

at 60-70’ for 2.5 h. The product obtained in 93% yisld was identified as 2’-hydroxy-r(-hydroxy- 

ethyl-4~tho~~‘-etho~tho~dihydrochslcone ($a> on the basis of a positive ferric chloride 
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For 1 to 2 : a, R = OMe i 
b, R = H 

Reagents and Conditions 

(i) H2 - Pd ICI 

(ii) CLCH2 OEt, K2C03, Me2CO at r.t. 

(iii) CL CH2 OEt 9 K2C03, Me2 CO,60-70 ‘C 

(iv) 4% aq. ale. Na2 CO3 
1 VI 10 % Me OH - HCl 

Chart 1. Synthesis of homoisoflavanones 

toot and ‘Ii- and 13 c-mm data. Thus. the lH-nmr spectrum ahowad rasonance signals of ethoxymathoxy 

protons and the ring protons of the starting material. Further, signals of A-benzylethyl -P- 

hydroxy keto group appeared as follows. & -Methine and P-hydroxymethyl protons resonated aa a 

multiplet of three protons between g 3.85 - 4.02; benzylic methylene separated as a multi- 

-plbt of 2 hydrogen6 at 5 3.0 ppm; and hydroxyl signal at 62.48 underwent exchange with D20. 

This carbinol structure (ia) was further confirmed by 13 C-nmr which showed one doublet due to 

-methine carbon at &- 49.56 and a triplet due to o(-hydroxymethpl carbon at 662.70 besides other 

dgnals of the molecule (see experimental). 
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In the next rtep, o(-hydroxymethyl dihydrochalcoos (fa) was cpcliaed by rsfluxiug with 4% aq, 

ethanolit aodba carbonate for 3 hours wheu 7-ethoxymethoxy-3-(4-methoxy)beuzyl-4-cbr oeauone (ia) 

warn obteioed in 41% yfeld. This was characterised by a negative ferric chloride teat and $ oar 

siguale of three charactcrirtic hydrogena of C-2, C-3 and C-9 aa multipleta at r4.10-4.32 and 

6 2.56-3.31 pa. 

Finally, the protecting group MB removed by treating ia with 10% methanolic hydrogen chloride 

for 10 min, when 7-hydroxy-4’-methoxyhouwfsdflavanona~a) was obtained in 94% yield. Eta structure 

was supported by its &vnr spectrum showing no ethoxymathoxy group at position 7 but two multi- 

plets of C-2, C-3 and C-Q at 4.37 and 2.70-3.20. The overall yield of $a from etartlng 

dihydrochalcone (;a) is 35%. 

Path A 

II 
0 

8 
= 

Chart 2. Explanation for formation 

11 Path A 

of 4 and 5 
= 

The formation ofr(-hydrorymethyl derivative (qa) can be explained as follows. First, normal 

z-alkylation of A-methylene group of the dihydrochalcone (aa) occurs resulting in the formation 

of O(-ethoxymethyl derivative (!a) followed by elimination of ethanol and Michael-type addition 

of water (path A) to the d.p -unsaturated ketone (ia). Similarly, the formation of isofla- 

vanone (aa) from ia may occur through g by intramolecular attack of 2’-hydroxyl (Path B). This 

explanation is similar to the one suggested by ua during the eynthesia of isoflavanonce. 

A parallel series of experiments were carried out with 2’,4’-dihydroxy-dihydrochalcone (zb). 

Hare. o(-hydroxymethyl dihydrochelcone (sb) formed in 92% yield vhich underwent cyclisatioa with 

4% aqueous alcoholfc sodi= carbonate during 4 h afforded 7-ethoxymethoxy-3-benzyl-4-chromanone 

(zb) in 38% yield. ‘Ihe final removal of the protecting group afforded 7-hydroxy-3-bentyl-4-chro- 

mauone ($b) in 94% yield. All thcae.producta were. characterised in the same way an in a previous 

case. The overall yield of &b from zb is 32%. 

EXPERIMRWfAL 

Unless stated otherwine. all m.pa are uncorrected; Rf values refer to t.1.c. on silica gel C 
uMngbeneene- ethyl acetate (4:l) aa solvent system and detecting the spots by spraying either 
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with dif E2gO4 followed by heAting At llO°C for S-10 min. or alcoholic farric Chl.oride. 4l.l pro- 
ducts were routinely checked for horaogeneity by t.1.c; pet. ether used hAd boiling rurge 60-8OoC; 
ether refers to diethyl ether And ethoxymsthyl chloride WAS Always freshly distilled. IR spectra 
were recorded using KRr disc on A Perkin-Elrwr infra-red 599-g or Shimsdzu 435 qectrophotome er; 
U’V dAtA were recordec! on Perkin-Klmer modal 554 Apectrophotometer in ethanol solutions. All t H- 
nmr SpectrA were recorded in CDC13 with tetrAmethy1 Ailme AA internsI StAndArd on elther.R-30 
(90 MEz) Perkin-Elmer spectrophotometer or JNM PK 200 MRs Jeol Fourier transform; proton decoupling 
experi=tA were perfoad with computer-controlled homonucleAr decoupling Accessory to find out 
COUplingA in CAse Of CArbinOlA; the chemical AhiftA Are expressed in ppm And J VA~U~A in Hz. 

2'.4'-Dihydroxy-&methorJrdihvdrochAlcone (2~ 
4'-Iwn.syIo~-2*-h~dro~-4-methoxycbAlcone)17 (&,;a) in ethyl Acetate (75 ml) WAS hydro- 

genAted over-1 % pal Adised chArcoal (250 mg). yst VAS filtered, the fiItrAto concen- 
trAted And the residue crystallised from ethyl ACetAtA - petroleum ether to give ia AA Coloutless 
CXYstAls (1.7 g), mP 128'C; Rf 0.40 (C. 70.1; H, 5.7. Cl6111604 requires C. 70.6; H,5.9%)1 W: 

&. 316(3.81). 276(4.00), 228(3.82). 214 nm (4.19); IR: Ym~x. 1630 cm-l; 1R NMR:62.70-3.28 (I, 
48, m-CR2), 3.74(~, 3H, OCRR), 6.35(m, 
B-2,6), Aiid 7.60(& 18. J-9.6 Hz, H-6'7. 

2H, E-3',5'). 6.80(& 2H. 519.0, H-3,5),7.11($. ZH, L-9.6, 

4'-Rthoxwathorv-t'-hvdrorp-~-hvdroxymcthvl-4-metho~di~drochalcooe (4A) 
To A solution of 2',4'-dihydroxy-4-math~dihydrochAlcone (2~) (2.72 g, 10 mM) in dry A,cetone 

(200 ml) WAA Added dry K2CO3 (6.9 g, 50 mM), followed by A solution of l thoxymethyl chloride18 
(1.32 ml, lw in Acetone (20 ml). The resulting mixture VAA stirred At room temp. for 20 min. 
After which TLC indicated full conversion of the etarting mAteriA1 And formstion of A new ferric 
positive product presumsbly 4'-ethoxywthoxy-2'-hydroxy-4wthoxy dihydrochalcone (2~). Next, 
more of ethoxymethyl chloride (1.45 ml, 11 mM) WAS Added And the mixture heated initially At 
40-50' for lo-15 min And finally At 60-70° for 2.5 h when TLC shoved full conversion into Another 
nev product (ferric positive). The reAction mixture VAA filtered hot, Acetone In the mother 
liquor was removed At room temp. And the residue treated vith ice-cold water. The oil thus 
Separated VAS extrActAd with ether, 

3-(4-Xethoxy) bensyl, 7-ethoxymethoxy-4-chrommone GA) 

:A (3.3 g) WAA refluxed with ethanol (20 ml) And 4% Aq. AthAnolic NA CO3 (20 ml) for 3 h. RthA- 
no1 WAS distilled off in VACUO And the residue poured on crushed ice. h e mixture MS neutralfeed 
And the solid Separated MS collected. After chromatography on A small calm of silica gel, la 
was obtained AA A colourless solid (1.3 g, 41%). mp 96-970C; Rf 0.50 (pound : c, 69.8; 8, 6.6. 
C2OH2205 requires C. 70.2; 8, 6.4%); IR: &,x.166O, 1600 cm-l; w:> ,,,~x.(lfeOH) 308(4.98), 270(5.37) 
And 224(1.34); lH-NHR (90 MHz): s 1.25(~, 3R, 0~3cH3), 2.56-3.31 (g. 3H, H-3 And CHHAr). 3.62-3.90 
(a, merged with 2, SH, OCHHCR3 @ll), 4.10-4.32(~, 2H. R-2). 5.26(s, 2H, OCH20). 6.51-6.76(~, 2R, 
H-6,8), 6.83(& 2A, J-9.5 Hz. H-3',5'). 7.16@.2H, z-9.5 HA, H-2',6v). And 7:83&l. 18, 519.5 Hz, 
H-5). 

3-(@Jfethoxy)-benzyl-7-hydroxy-4-chromsnone (ia) 

A solution of 2A (1.3 g) in methAn (20 ml) “AA vArw.d ElowIy with 10% mCthAnOliC HCl (20 ml) 
for 10 min. Most of methanol was distilled in VACUO And the residue treated with crushed ice. 
The solid thus SepArAted WAS collected, And crystallised from ethyl Acetate - petrol mixture VhAU 
2~ VAA obtained as A colourless solid (1 g, 94%). m.p. 147-48'. Rf : 0.44 (Found : C. 71.5; R, 5.4. 
C17Rl604 requires C. 71.7; H. 5.6%); IR: v-. 3400-2500, 1671 cm-l; W: >-. 314(4.13)* 275 
(4.28). 222(sh) (4.43) And 217nm(4.53); lH-NKR (90 MHs) 
3H, OCR3). 4.08-4.37(~, 28, H-2). 

: 62.70-3,20(m, 3H, QllAr. R-3). 3.87(~, 
6.36-6.70@, 2H. H-6.8). 6.90(& 2H, 5-9.5 Hz, R-3'.5'), 

7.18(& 28, 519.5 AZ, Ii-2',6'), And 7.85(!. 18, 519.5 Hz, H-5). 

2'.4'-Dihydroxydihydrochalcone (2b) 
4'-Bensyloxy-2'-hydroxychalcone (lb, 2.0 g) in ethyl Acetate (40 ml) WAS hydrogenated over 10% 

palladised ChArCOAl (200 mg). The CAtAlyst WAS filtered, the filtrAte ConcentrAted And residue 
crystallised from ethyl Acetate - petroleum ether to give Jb AA COlOurlAAA needlas (1.3 g). mp 
83-85O, Rf 0.43. (Found: C 74.8: H 5.7. C 
W:&Ax. 284(3:79). 224(3:79). 214'nm (3;915I;I 

1403 requires C. 74.4; 8, 5.8%); IR: urnax. 1620 cm-1 
1 H-NMR:b2.76-3.31(!, 48, Q@RR), 6.43& 2H, 

H~3'.5'), 7.14(~, 58, Ph), And 7.61& 11, J-9.6 Hz. H-5). 

4'-KthoxymAthoxy-2'-hydroxy-~-hydroxymsthyldihydrochAlconA (4b) 

A solution of 2'.4'-dihydroxydihydrochAlcone (sb) (2.42 g, 10-r&i) in dry Acetone (200 ml) WAS 
first stirred with dry K2CO3 (6.9 g, 50 mM) And A solution of ethoxymethyl chloride (1.32 ml. 10 
mlf) in Acetone (20 ml) At room temp. And next, Again treated with more of ethoxymethyl chloride 
(1.45 ml, 11@4) in 20 ml of Acetone. The mixture VAA haated initially At 40-500 for lo-15 min And 
then At 60-700 for 3 h. The product VAS chromatographed on A small column of silica gel when kb 
MA obtAined AS A colourless viscous oil (2.9 g, 92%); Rf: 0.41 # IR: 
W: ?'m~x. 316(3.82), 274(4,17), 

v)m~. 3700-3100, 1620 cm-l; 
And 216 nm(4.64); lH-R?fR (200 Rlls) :&1.22(&, 3H, OCH2~~). 
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2.44(bg, ill, exchangeable with D20), 3.0@ 2H, Ar Cl&), 3.72(1, 28. OCliliCE3), -3.8O(m, 38. adOll. 
-H), 5.24(~, 2B, OCE 0). 6.50&l, 18, 512 and 9.6 Ez., H-3'). 6.60(& ill, 512 

(bs, 58, m), 7.64& 18, J-9.5 Es, E-6'). and 12.74(s. 18, chelated Oe). 
Hz, E-3'), 7.12 

3-Benxyl-7-ethorgms xy-4-cbroxmnone (5b) 
A solution of 4bt$.9 g) In ethanol (20 m.l).qnd..l%.aq. ale. Ea2C(&_(20 ml). uaa-tefluxed for 3 h. 

The product after-work-up and chromatography on silica gel column-afforded jb aa colourless solid 
(1.0 5 g, 38%). mp 143-440; Rf : 0.49 (Found: C. 72.7; 8, 6.1. Clgli2004 requires C, 73.1: 8, 6.4%); 
IR: Fmax. 1654, 1585 cm-l; W:>max.' 316(4.24). 277(4.24), and 215nm(4.54); lE-RMR (200 EEr): 

81.22&. 3H. OCE2CE3), 2.64-3.34(~, 3H. CEEAr, H-3). 3.70(q, 2E, OCEECE3). 4.04-4.4(E. 2H, E-2). 
5.24(=, 2E, OCE20). 6.58-6.14(rn. 2H, H-6,8), 7.28(=, 58, C6E5). and 7.86@. L-9.5 Es, 1H. E-5). 

3-Benryl-7-hydroxy-4-chromanone (6b) 
' A solution of 5b (1.05 R) in methanol (20 ml) was warmed slovly with 10% met&lic EC1 for 12 

min. The produc; &ystaliised from ethyl acetate - petrol mixture to give fib & a colourlass 
solid ( 800 mg, 94X),mp 154-55O; R f: 0.43 (Found:C,74.4; H,5.9. Cl6Hl4O3 rSqUireS C, 74.7; 8, 5.5%); 
IR: hm~x. 3800-2300, 1640, 1615 cm-l; W: hmax. 324(4.13), 276(4.11), and 214 WI (4.63). lH-NMR 
(90 MEr) : 6 2.72-3.20(~. 3H, ArMJ, H-3). 4.15-4.32(~, 2E, H-2), 6.45-6.60& 2E, H-6.8). 7.24& 
SE, C&), and 7.71(&, lE, z-9.6 Hz, H-S). 
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