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Abstract - Application of hydroboration followed by chromic acid 
oxydation to 4-hydroxy 7-methoxy 3-(3',4'-rnethylenedioxyphenyl) coomarin 

and 4-hydroxy 7-benzyloxy 3-(3'.4'-methylenedioxmh.nyl) cournarin 

forms the corresponding isorlavanones which are dehydrogenated into 

i50fla~0nes. 

We have previously reported that hydr~bo~ation followed by chromic oxydation 

of cournarin (l, X = H) and 4-hydroxy coumarins (1, X = OH) substit-rred at the 

3-position led in straightforward fashion to the corresponding 4-chromanones (2). - 
which were dehydrogenated further to 4-chrornones (2_.)lx2. The application of 

these reactions to 3-phenyl cournarins (t, X = H, R2 = C6115) and to 

4-hydroxy 3-phenyl cournarins (I, x = OH.R~ = c ~ H ~ )  gave isoflavanones (5) and . 
3 

isoflavones (2') (Scheme I) . - 

X = H, OH 
R = H, OCH 
R'= 2 alkyl,'aryl, arylalkyl 

Scheme I 



The present work points out the generality of this method and describes the 

syntheses of +-baptigenin, 0-methyl +-baptigenin and cabreuvin. Besides 

chemical interest, this work agrees with phytopharmaceutical studies about 

phytoalexin derivatives 4.5. 

6 The 4-hydroxy 3-phenyl coumarins ( F  and 5>) were prepared, according to Mentzer , 

by a thermal condensation of diethyl 3,4-methylenedioxyphenyl malonate (4) and 
the 3-substitued phenols. Thus, reaction of (4) with 0-methyl resorcinol 
(3. R = C H ~ )  and 0-benayl resorcinol (2 ,  R = CH2C6H5) afforded respectively 

4-hydroxy 7-methoxy 3-(3'.4'-meth~lenedioxyphen~l) coumarin (5a, R = CH ) and - 3 

4-hydroxy 7-benzyloxy 3-(3'.kV-methylenedioxyphenyl) coumarin (jb, R = CH C H ) - 2 6 5 
(Yield, about 50%) (Scheme 11). 

Scheme I1 

These structures were proved by elemental and spectral analyses 

1 (ir bands at 1670 ( uCZ0 lactone) and 3200 cm- ( vOH); 'H nmr data listed in 

Table I). 
Table I. 7-alkoxy 4-hydroxy 3-phenyl coumarins 5 - 

Cournarine R Analyses mp, 'C IH nmr 8 , J in Hz 

DXS0 d6: 3.9 ( s ,  3H, 0CH3), 6.05 (s, 2H, 

5-" CH3 C17H1206 254' OCH~U), 6.8-7.1 (m, 5H ar. and OH), 7.9 
(d, J=10, H5). 

CDcl . 5 2 (s, 2H, PhCH2), 6.0 ( s ,  2H, 0CH20) 
3 '  ' 

6.8-7.1 (m, 5H ar. ), 7.45 (s ,  5H ar, P ~ c H ~ ) ,  

5b - CH2C6H5 C23H1606 197f" 7.8 (d, J=10, lH, Hj), ~rn,ier the operative 

conditions, no signal for OH was seen, hut a 
strong chloroform peak appeared at 7.25 by 
exchange. 

" recrystallized from THF-ethanol-water; 
** 

recrystallized from petroleum ether-chloroform. 
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The reaction of hydrobaration followed by chromic oxydation (pyridinium 

dichromate in methylene chloride at 0 Y  for 3hr) of (55 and 5h), yielded about - 
15% of 7-methaxy 3-(3',48-methy1enedioxy)isof1avanone (+) and 7-benzylaxy 

7-(3',4'-methylenedioxy) isoflavanone (6~). These structures were confirmed by 

spectral and elemental analyses. The ir spectra show a band at 1675 

- 1 1 cm ( Y ~ = ~ )  and the absence of a v O H  vibration. The H and 13C chemical shifts 

are listed in Tables I1 and 111. 

The dehydrogenation of (e)  by 2,3-dichloro 5,6-dicyana benzoquinone (D.D.Q.) 
afforded 0-methyl +-baatigenin (@)  (Yield, 40%). 

The synthesis of +-baptigenin ( 2 )  was performed according to two pathways: 
1.- hydrogenolysis of (6b) to 7-hydroxy isoflavanone (7) by palladirm (10%) on - - 
charcoal, followed by dehydrogenation of (7)  with D.D.Q. . 
2 . -  dehydrogenation of (6b) to 0-benzyl +-baptigenin (@) ,  followed b) - 
hydrogenolysis of the benryl group. These reactions are displayed in Scheme 111. 

7 8a: R = CH , - &: R = C H ~ C  H - 2 6 5 '  

D.D.Q. 

oioxane 

Scheme I11 



Table 11. Isoflavanones 

~ o ~ ~ o ~ ~ d ~  H Analyses mp, "C lli nmr 8 ,  J in H z  

CDCl . 3.8 (t, J=6, H3), 3.85 ( 3 ,  0CH3) 
3 ' 

4.6 (d. J=6, 112. and Hz@), 5.5 (s,0CH20) 

6a - CH C17H1405 108 6.45 (d, J=3, Ha), 6.5 (CI. .1=10 J=3, 116). 

105 6.65-6.85 ( m ,  HZ0, H5', FI~'), 7.85 

(a, J=IO, ~ 5 ) .  

CDCl . 3.8 (t, J=6, H?), 4.6 (d, J=6, H2a 
3 ' 

and H2 B ) ,  5.1 ( 5 .  PhCH*), 5.95 (s, 0CH20) 

6_b CH2C6H5 C23H1805 122 6.60 (d, J=3, Ha), 6.65 ( q ,  J=10 J=3, H6). 

6.70-6.80 (m, HZ', H5', H6'), 7.45 (s, 

P ~ c H ~ ) ,  7.95 (a, J=IO, ~j). 

CD30D: 3.85 (t, J=6, H?), 4.6 (dl J =6, H2a 
and H~P), 5.95 (s, OCH~U), 6.11 (d, J=3,~8), - 

7 H C16H1205 190 6.45 (q, J=10, J=3, H6), 6.6-6.8 (m, H2 -, - H5', ~6'), 7.8 (d, J=10, H5) 

no signal for OH was seen, but a strong 
methanol CD OH peak appeared at 4.8 by 
exchange. 3 

recrystallized from petroleum ether-ethanol. 

Table 111. Isoflavanones: 13C chemical shifts (cDc~?) 

C1' C2 ' C3' C4' Cj' C6' 0CH20 OCH? 0CH2C6H5 

6a 128.95 108.9 147.9 147.05 108.5 121.8 100.95 ?5,5 . - 
63 128.8 103.8 147.8 147.0 108.45 121.8 100.55 - 70.2 (CH ) ,  1113.3 

135.75, 728.6, 128 
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The reaction of boron tribromide with (La) led to 3',h',i-trihydrony isoflavone 

anhydrous potassium carbonate and acetone) to cabreuvin (12). This compound 

was identical (ic spectrum, elemental analysis, mixed melting point test) with 

a cabreuvin referee sample, which was previously prepared according to the route 3 

16-hydroxy coumarin ( E  ) - isoflavanone (9) --- (12) (Scheme I V ) .  

i = RBI-?, CR2CI2, Ih, T = 20-C; I 

ii = (CH. )2S04, K CO 3, acetone, 
r e d u x  D.D.Q. or P d / C  2 4 0 ° C  

'2 13 - 
iii = 1) R 2 H 6 ,  2) crV1. 

Scheme IV 

Tables I1 and V display the physico-chemical data of the isoflavanonea and 

isoflavones obtained in these reactions. The 13c chemical shifts of the 

isoflavanones (Table 111) agree with those found for 4-chromanones l l .  The 13c 

nmr data of the isoflavones agree also with the published values ll. 

Mare work is now performed far the preparation of compounds which are structural 

analogous to phytoalexines. 



Table  I V .  I s o f l a v o n e s  

Compound Ana lyses  mp: O C  IH nmr , J i n  Hz 

C i X l , :  3 . 9 5  ( s ,  0CH3), 6 . 0  ( a ,  0CH20), 
0-methyl 

C17H120i 178 6.75-7.35 (m, 5H a r . ) ,  7 . 7 5  ( 5 ,  HZ), 8 . 2  
$ - b a p t i g e n i n  

( d ,  5=8, H5). 

0-benzyl  C E 1 3 :  5.15 ( s ,  PhCH2), 5.9 ( 5 ,  ( l C ~ ~ 0 )  

' ~ 3 ~ 1 6 ' 5  164 6.8-7.5 ( m ,  10H ar.), 7 . 9  ( 5 ,  H Z ) ,  8.2 
*-bapt igenin ( d ,  .J=8, H5) .  

DMSO d6:  6 . 1  ( s .  0CH20), 6.85.7.2 (m, 

+-bap t l een ln  Ct6H1005 296 5~  a r . j ,  7 .4  j s ,  H Z ) ,  8 . 0 5  ( d ,  J=R, H5) 

8 , 3 5  (OH). 
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