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Abstract ——— Application of hydroboration followed by chromic acid
oxydation to U-hydroxy 7-methoxy 3-(3*,4*-methylenedioxyphenyl) coumarin
and 4-hydroxy 7-benzyloxy 3-{3',4'-methylenedioxyphenyl) coumarin

forms the corresponding isoflavanones which are dehydrogenated into

isoflavones.

We have previously reported that hydroboration followed by chromic oxydation
of coumarin {1, X = H) and 4-hydroxy coumarins (1, X = OH) substitued at the
J-position led in straightforward fashion to the corresponding 4_chromanones (2],
1,2

which were dehydrogenated further to Y4-chromones (2')

The application of

these reactions to 3-phenyl coumarins (1, X = H, R, = C6H5) and to

4Y_hydroxy 3-phenyl coumarins (1, X = OH,R2 = C6H5) gave ilseoflavancones (2} and
isoflavones (2" (Scheme I) 3,
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The present work points out the generality of this method and describes the
syntheses of ¥-baptigenin, O-methyl ¢ -baptigenin and cabreuvin. Besides
chemical interest, this work agrees with phytopharmaceutical studies about

phytoalexin derivatives 4.5 .

The 4-hydroxy 3-phenyl coumarins (Eg and jg) were prepared, according to Mentzer6,
by a thermal condensation of diethyl 3,4-methylenedioxyphenyl malonate (2} and

the 3-substitued phenols. Thus, reaction of (i) with O-methyl resorcinol

(2’ R = CHJ) and O-benzyl resorcincl (z, R = CH206H5} afforded respectively
b-hydroxy 7-methoxy 3-(3',4'-methylenedioxyphenyl) coumarin (29, R = CHB) and
4-nydroxy 7-benzyloxy 3-{3',4"'-methylenedioxyphenyl) coumarin (QP, R = CH206H5)

{Yield, about 50%) (Scheme II).
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Scheme II

These structures were proved by elemental and spectral analyses

ir bands at 167C v, - lactone) and 3200 em™? (v ) 'Y nmr data listed in
C=0 OH
Table I). ‘
Table I. T7-alkoxy W-hydroxy 3-phenyl coumarins 5
Coumarine R Analyses mp, °C M pmr 6, J in Hz

DMS0 dg: 3.9 (s, 3H, OCHB), 6.05 (s, 2H,
*
5a CH € .H 50 254 OCH20), 6.8-7.1 {m, 5H ar. and OH), 7.9
(da, J=10, H5).

CDClj: 5.2 {s, 2H, PhCHz), 6.0 (s, 2H, OCH20)
6.8-7.1 (m, SH ar.), 7.45 (s, 5H ar, PhCH,],
5b CHyCHL  ChgHygDe 197 7.8 (d, J=10, 1H, H3), unler the operative

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

* recrystallized from THF-ethanol-water;

recrystallized frem petroleum ether-chloroform.
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The reaction of hydroboration followed by chromic oxydation (pyridinium
dichromate in methylene chloride at 0°C for Jhr) of (§§ and 2?), yielded about
15% of 7-methoxy 3-(3',4'-methylenedioxy) isoflavanone (6~a) and 7-benzyloxy
3-(31,4' -methylenedioxy} isoflavanone {QP). These structures were confirmed by
spectral and elemental analyses. The ir spectra show a band at 1675
-1 1 13

cm ) and the absence of a voy vibration. The "H and

H C chemical shifts

(¥0mp
are listed in Tables II and IIT.

The dehydrogenation of (g?) by 2,3~dichloro 5,6-dicyano benzoquinone [D.D.Q.)
afforded O-methyl ¥-baptigenin (B8a} (Yield, 40%}.

The synthesis of ¢ -baptigenin (2) was performed according to two pathways:
1.- hydrogenolysis of (QP) to 7-hydroxy isoeflavanone (7) by palladium {10%) on
charcoal, followed by dehydrogenation of (Z) with D.D.Gq. .

2.- dehydrogenation of (QP} to O-benzyvl +-baptigenin (Q?], followed by

hydrogenolysis of the benzyl group. These reactions are displayed in Scheme ITT,

H,-Pd/C D.D.Q.

E%hanol Benzene
O\
(o} /CHz 0o CH,
0
HO 0 RO 0
7 8a: R = CH,,
~ S o _ 3
#b: R = CH266H5.
D.D.Q. H, -Pd/C
Dioxane Ethanol

Scheme TII
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Table IT, Isoflavancnes

1[1 nmr §, J 1in H=z

Compound“ R -Analyses mp, °C
CDC1,: 3.8 (¢, J=6, H1), 3.85 (s, OCH,)
4.6 (d, J=6, liza and H2B), 5.9 {s,0CH,0}
62 CHy CyoH )0y 108 6.45 (d, J=3, H8), 6.5 {(q, J=10 J=3, HG),
109 6.65-6.85 (m, H2', H5', HA'), 7.85

(a, J=10, H5).

CDC1,: 3.8 (t, J=6, H3)}, 4.6 (d, J=6, HZa
and H2B }, 5.1 (s, PhCH, ), 5.95 (s, OCH,0)
6b  CHyCHg  CoqH g0 122 6.60 (d, J=3, H8), 6.65 {q, J=10 J=3, HE),
6.70-6.80 {m, H2', H5', H6'), T7.45 (s,
PhCH, ), 7.95 (d, J=10, H3).
CD,0D: 3,853 (t, J=6, H3), 4.6 (d, J =6, H2a
and H2B), 5.95 (s, OCH,C), 6.4 (d, J=3,H8),
- - C16H12°5 190 6.45 (q, J=10, J=3, H6), 6.6-6.8 {m, H2"',
~ H5', H6'), 7.8 {(d, J=10, H5)

ne signal for OH was seen, but a strong
me thanol CDJOH peak appeared at 4.8 by
exchange.

»
recrystallized from petroleum ether-ethanol.

Table ITI. TIsoflavanones: '°C chemical shifts (CDClj)

c2 C3 ch Cha Cc5 Cé Cc7 cg CBa

6a 71.8 51.4 190.65 114.75 129.4 110.1 166 100.6 i63.4

6b 71.8 51.4 160.6 114.85 129 .4 110.6 165 101.6 163.25

cl ca! c3 Cht cH cé? OCHZO OCH3 OCHQCHH5

ta 128.95 1C08.9 147.9 147,05 108.3% 121.8 100.95 55,5 -

6b 128.8 108.8 147.8 147.0 108.45 121.8 100.95 - 70.2 (CH,), 143.3
- 135.75, 128.6, 128
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The reaction of boron tribromide with (Qg) led to 3',4',7-trihydroxy iseflavone
({9), which was directly methylated (without separation, by dimethyl sulfate
anhydrous potassium carbonate and acetone) to cabreuvin ([}). This compound

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

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

Y-hydroxy coumarin (12) isoflavanone (13)

~

OH OCH;,
o} o
OH OCH;,
8a i ii
- HO 0 CH O 0
0 1

1 1

~ ~

(21) {Scheme IV).

i = BBr,, CH,C1,, th, T = 20°C;
ii = (CH')ZbOh’ K2C03, acetone,

reflux D.D.Q. or Pd/C 2LoeC
OCH
OH 3 O OCHJ
OoCH; . OCH,
111
CH,0 00 CH,;0 © .
12 13

~

Scheme IV

Tables II and V disgplay the physico-chemical data of the isofiavancones and

iseflavones ebtalned in these reactions. The 13C chemical shifts of the

isoflavanones (Table III1) agree with those found for 4-chromanones Bl pne L3¢
nmr data of the isoflavenes agree also with the published values 11-
More work is now performed for the preparation of cempounds which are structural

analegous to0 phytoalexines.
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Table IV, Isoflavones

Compound Analyses mpﬁ°C 1H nmr y J in Hz

CDClj: 3.8% {s, OCHB), 6.0 (=, OCH20),

Oomethyl C 7M1 1505 178 6.75-7.35 (m, 5H ar.), 7.75 (s, H2), 8.2
Y-baptigenin (d, J=8, H5).
0—benzyl CDC1y1 5.15 (s, PhCHa), 5.9 (s, OCHZO)
¢, .H,. 0 164 6.8-7.5 (m, 10H ar.), 7.9 {s, H2), 8.2
Y-baptigenin 2371675
ptig {d, J=8, H5).
DMSO dg: 4.1 (s, OCH20), 6.85-7.2 (m,
¥-baptigenin Ci6M1005 296 54 ar.j, 7.4 (s, H2), 8.05 (d, J=8, H5)
8,35 (0H).
* Melting peints agree with the published walues {8a 8’9’10; Bblo, 9 8)
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