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THE OCCURRENCE OF VOMIFOLIOL, DEHYDROVOMIFOLIOL AND DIHYDROPHASEIC
ACID IN THE ROOTS OF "KIDNEY BEAN" (PHASEOLUS VULGARIS L.)l)
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Three abscisic acid-related compounds, vomifoliol, dehydrovomifoliol
and dihydrophaseic acid, the latter two being new compounds, have

been isolated from the roots of "kidney bean" and proved to possess
the same absolute configuration at the carbon atom corresponding to

Cg (= Cl’) of abscisic acid.

In a continuing study on the components of roots of "kidney bean" (Phaseolus

vulgaris L.), we have isolated vomifoliolz-u) (I) and two new compounds, named
dehydrovomifoliol (II) and dihydrophaseic acid (III), from the aqueous, acidic

extracts of the roots in 2,3, 0.7 and 0.1 x 10-5% yields, respectively.S)

These compounds are regarded as close structural relatives of abscisic acidé)
(IV), but the absolute configuration at the Cs (Cl,) atom of IV itself remains
not completely solved, one (S, C6 B-OH) being proposed on the basis of the Mills
rule7) (in 1967) and another (R) being inferred from the ORD and/or CD spectras-
(in 1970-1972). Actually, vomifoliol (I) (and hence II) has been deduced from
the ORD spectrum to possess the R-configuration at the relevant carbon atom

(Cl'),3,h) 11,12) ),

scribed later), has been assigned the S-configuration (C6 B-OH) in the 1969's

whereas phaseic acid, a dehydro derivative of III (de-
paper.ll) The present paper describes characterization of these compounds as

well as identity of the absolute configuration at the carbon atom in question.
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Our vomifoliol (I), mp 112-113°C (from benzene) and (a)D +220° (cHC1,),
showed the following spectra: Mass, m/e 168 (M* - 56); CD (MeOH), Ae -0.65 (318
nm) and +11.9 (240); UV (MeOH), Amax 237 nm (e 13,900); IR (Nujol), Vmax 3400,
1662, 1617 and 973 cm'l; NMR (CDClB), 8 1.01 and 1.07 (each 3H, s), 1.28 (3H, d
J = 6 Hz), 1.88 (3H, 4 J = 1.5 Hz), 2.07 (2H, D20-exchangeable), 2.23 and 2.42
(each 1H, ABq J = 17 Hz), 4.38 (1H, double q J = 6, 6, 6 and 3.5 Hz), 5.75 (1H,
4 J = 16 Hz), 5.83 (1H, double d J = 16 and 3.5 Hz), and 5.88 (1H, q J = 1.5,

1.5 and 1.5 Hz). This compound was identified as vomifoliol (blumenol A)Z‘u) by

direct comparison with the sample from Podocarpus blumei Endl.B)
Dehydrovomifoliol (II), oil and (a), +159° (CHC1,), exhibited the following

spectra: Mass, m/e 166 (M* - 56), cD (EtOH), Ae -1.95 (318 nm) and +27.6 (240);

UV (EtOH), Apax 237 nm (20,000), IR (CHClB), Vimax 3400, 1666, 1626 and 982 cm‘1;

NMR (CDClB), $ 1.01 and 1,09 (each 3H, s), 1.87 (3H, 4 J = 1.5 Hz), 2.29 (3H, s),

2.34 and 2.48 (each 1H, ABq J = 17 Hz), 5.95 (1H, q J = 1.5, 1.5 and 1.5 Hz),

and 6.45 and 6.83 (each 1H, ABq J = 16 Hz). These spectral data suggested com-

pound II to be a dehydro derivativelB) of I. This was confirmed by conversion
of I into II, o0il and [ajD +172°, by Jones oxidation followed by preparative TLC.
Compound II was treated with carbethoxymethylenetriphenylphosphorane and

4) as the synthetic racematelB’lh) of II. The

hydrolyzed in the same mannerl
products (acid mixture) indicated the CD spectrumlS) (0.006N HC1 in EtOH) of Ae
-0.92 (318 nm), +28.2 (265) and -21.0 (230) and the VU16) (0.006N HC1 in EtOH) of
Mnax 262 nm (& 21,000), and (ester mixture) the NMR spectrumlu) (CD013) of & 2.00
(34, d J = 1.5 Hz), 5.71 (1H, br s) and 6.12 and 7.83 (each 1H, d J = 16 Hz) for
the cis-ester, and of § 2.27 (3H, ¢ J = 1.0 Hz), 5.80 (1H, br s), and 6.10 and
6.40 (each 1H, d J = 16 Hz) for the trans-ester, and of § 1.01 and 1.10 (each 6H,
s), 1.88 (6H, br s), 2.28 and 2.45 (each 2H, ABq J = 17 Hz), and 5.90 (2H, s)

for both the esters. These spectral data, coupled with the gas chromatogram,
indicate that the product (acid mixture) is a 1:1 mixture of natural (+)-abscisic

acid (IV) and its 2-trans-isomerlh’l6) (VI), since IV and VI show virtually i-

dentical ORD curves.l5’17)
Dihydrophaseic acid (III), amorphous, showed the following spectra: Mass,
m/e 282 (M*) and 264 (M* - 18); CD (MeOH), Ae -2.8 (265 nm); UV (MeOH), Mpax 259
nm (e 15,500); NMR (CDBCOCDB), 5 0,90 and 1.06 (each 3H, s), 1.80 (4H, br), 1.95
(3H4, 4 J = 1.5 Hz), 3.60 (1H, d J = 7.5 Hz), 3.73 (1H, double d J = 7.5 and 1.5
Hz), 4.10 (1H, br), 5.66 (1H, br s), and 6.54 and 8.06 (each 1H, d J = 16 Hz).

This was further characterized by its methyl ester (IIIa) (with CH2N2), amorphous;
1

IR (CH013), Voax 3420, 1710, 1674 and 1610 cm ~; NMR (CDClB), d 0.95 and 1.17
(each 3H, s), 1.80 (4H, br), 2.05 (3H, d J = 1.5 Hz), 3.72 (3H, s), 3.77 (2H,
br), 4.26 (1H, m Wy = 20 Hz), 5.73 (1H, 9@ J = 1.5, 1.5 and 1.5 Hz), and 6.40 and

7.98 (each 1H, d J = 16 Hz). Compound IIIa was oxidized with Jones reagent and
purified by preparative TLC to give the dehydro ester (VII), mp 152-155°C (from
benzene); ORD (MeOH), G#)gggk +3060°, G#);ﬂg“gh -6760°, and a = +98.2; CD (MeOH),
Ae -0.55 (314 nm), +5.2 (262) and -4.2 (230); NMR (CDClB), 8 2.50 and 2.64 (each
2H, br s), 3.73 (1H, d J = 8 Hz) and 3.95 (1H, double d J = 8 and 1.5 Hz) in-
stead of 5 1.80, 3.77 and 4.26 of IIIa. This compound VII proved to be identi-
cal with methyl phaseate6’ll’12) (Va) in the Mass, IR and NMR spectra.lg)
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11) of abscisic acid (IV) and the con-

Phaseic acid (V) is a rearranged metabolite
figuration of the C6 atom is apparently retained during the transformation in
vivo from IV. Thus all the compounds must possess the same absolute configuration
at the carbon atoms corresponding to the Cg (Cl,) atom of IV, suggesting the R-

configuration to be most favorable.
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