
Phylochemhy, Vol. 21. No. 5, pp. 1021-1022, 1982. 
Printed in Great Britain. 

0031~9422/82/051021-02$03.00/0 
@ 1982 Pergamon Press Ltd. 

RAPHANUSOL A, A NEW GROWTH INHIBITOR FROM 
SAKURAJIMA RADISH SEEDLINGS 

TSUNAO HASE* and KOJI HASEGAWA 

Institute of Biology, College Kagoshima University, Korimoto l-21-30, Kagoshima 890, Japan 

(Received 31 July 1981) 

Key Word Index-Raphonus sofiuus; Cruciferae; Sakurajima radish: I-B&di-O-(4-hydroxy-3,5- 
dimethoxycinnamoyl) gentiobiose; raphanusol A; growth inhibitor. 

Abstract-A new growth inhibitor, raphanusol A, isolated from an acetone extract of light-exposed seedlings 
of Sakurajima radish, was characterized as 1-@&Ii-0-(4-hydroxyJ,Sdimethoxycinnamoyl) gentiobiose by 
chemical method8 and spectral data. 

INTRODUCTION 

In a previous investigation[l], we reported that light- 
induced growth inhibition of Sakurajima radish 
(Raphanus sativus var. hortensis f. gigantissimus 
Makino) seedlings was caused by the increase in six 
endogenous growth inhibitors. Two of them 
(raphanusol A and B) have been isolated from light- 
exposed seedlings of Sakurajima radish, and one 
(raphanusol B) has been characterized as 1 - @ - 0 - 
(4 - hydroxy - 3,s - dimethoxycinnamoyl) - D - 
glucose[2,3]. In this report we describe the charac- 
terization of raphanusol A. 

RESULTS AND DISCUSSION 

Raphanusol A (1) was crystallized from acetone- 
benzene as a colourless powder, mp 137-138”, [a]g- 
79.4” (MeOH; c 0.23) and CuH.+~019 (m/z 754). It gave 
a purple colour with Molisch’s reagent, a violet colour 
with vanilliisulphuric acid and a brown colour with 
ferric chloride solution. Its spectral data were as 
follows: IR YE:: cm-‘: 3400 (OH), 2930 (Me), 1692 
(conjugated ester), 1608, 1510, 1455 (arom. ring); ‘H 
NMR (60 MHz Me&O-ds+D20): S 3.97 (3H x 4, s, 
-OMe), 5.56 (lH, d, J = 8 Hz, anomeric proton), 5.58 
(lH, dd, J=8Hz, H-4 of D-glucose), 6.57 (lH, d, 
J = 16.6 Hz, trans-CH=CH-), 6.59 (lH, d, J = 16 Hz, 
trans-CH=CH-), 7.18 (4H, s), 7.85 (lH, d, J = 16 Hz, 
rrans-CH=CH-) and 7.92 (lH, d, J = 16.6 Hz, trans- 
CH=CH-); UV A:z” nm (log c): 333 (3.44), 241 (3.37), 
227 (sh) and 204 (3.44). Acetylation of raphanusol A 
with acetic anhydride-pyridine afforded an octa- 
acetate. The IR spectrum indicated no hydroxyl ab- 
sorption and in the ‘H NMR spectrum, exhibited 
signals for eight acetoxyl methyl protons [S 2.09 
(3H x 6, s) and 2.31 (3H x 2, s)]. 

Acid hydrolysis of raphanusoi A yielded D-glucose, 
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but its aglycone could not be obtained. On 
methanolysis with methanol-hydrochloric acid, 
raphanusol A afforded mainly an aglycone and a 
monoglucoside. The aglycone, on hydrolysis with aq. 
2M sodium hydroxide gave an acid, mp 202-204” 
whose IR spectrum was identical with that of 
authentic 4-hydroxy-3.5-dimethoxycinnamic acid. The 
methylate of the monoglucoside, on hydrolysis with 
aq. 2M sodium hydroxide gave 1,2,3,6-tetra-O- 
methyl-a-D-glucoside which was identical (IR, TLC) 
with an authentic sample of 3,4,5-trimethoxycinnamic 
acid. In addition, the ‘H NMR spectrum (S 5.56, lH, 
d, J = 8 Hz) and [a]:: value of raphanusol A showed 
that 4-hydroxy-3,5-dimethoxycinnamic acid was lin- 
ked to C-l of the monoglucoside in which 4-hydroxy- 
3,5-dimethoxycinnamic acid was linked to C-4 of 
D-glucose, with B-orientation. The permethylate of 
raphanusol A, on hydrolysis with methanol-hydro- 
chloric acid soln, afforded 2,3di-O-methyl-D-glucose 
and 2,3,4,6-tetra-O-methyl-D-glucose which were 
identical (TLC, PC) with authentic samples. 
Raphanusol A, on methanolysis with sodium methox- 
ide, yielded approximately equal amounts of the 
methyl ester of 4-hydroxy-3.5dimethoxycinnamic 
acid and the biose whose acetate was identical (IR, 
TLC) with the authentic octa-acetate of gentiobiose. 
Furthermore, the presence of the terminal D-glucose 
was shown by peaks at m/z 331,271,211 and 169 in 
the mass spectrum of the acetate of raphanusol A. In 
raphanusol A, therefore, the D-glucose and 1 - &4 - di - 
0 - (4 - hydroxy - 3,5 - dimethoxycinnamoyl) - D - 
glucose are joined by a fl 1 + 6 link. 

These data indicated that the structure of 
raphanusol A is 1 - /3,4 - di - 0 - (4 - hydroxy - 3,5 - 
dimethoxycinnamoyl) gentiobiose (1). 

ExPERMENTAL 
ExPacfion and isolation. Seedlings of Sakurajima radish 

grown in the dark for 2 days at 25” were irradiated with 
white fluorescent light (2 W/m*) for 1 day at 25”. 1Okg 
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