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Isolation of Dihydrophaseic Acid from Seed Extract of Nelumbo nucifera
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Gyu Hwan Yon, Young Sup Kim, Young-Kyoon Kim' and Shi Yong Ryu*
Phyochemistry Research Lab, Korea Research Institute of Chemical Technology, Daejeon 305-606, Korea
ICollege of Forest Science, Kookmin University, Seoul 136-702, Korea

Abstract — Phytochemical investigation of the seed extract of Nelumbo nucifera Gaerth (Nymphaeaceae) resulted in the iso-
lation of a plant hormon, dihydrophaseic acid (1), a abscisic acid derivative. The chemical structure of 1 was elucidated by 2D-
NMR spectroscopic analysis, COSY, DEPT, HMQC and HMBC.
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Z Az JAS 12kgs MeOHO 7
7 YA 3 2AY 5531 methanol (MeOH) extract
1500 g& ASith ©] MeOH extract® S-H5= 20 Lo de
AZ1 3 methylene chloride (MC), ethylacetate (EtOAc) 2
n-butanol (BuOH)¥] <22 ‘;‘r?ﬂﬁ o7 23 A MC
£8 24.0g, FiOAc 8 22¢g % BuOH £ 30.1¢S &
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30% MeOH/H,0& & €& A}-&3te) MCI column
chromatography& =33l U] 719 488 (M41-M44)0 2
Ut o]  AE3 M42 (430 mg)S silica gel column
chromatography (MC:MeOH=10:1~5: 1) 33} T4
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2188 1 - amorphous powder; C;sH,,05; UV (MeOH),
259 nm (e 15500); [a]y”": —10094 (¢ 1.0, MeOH), EI-MS
(m/z 282 [M]" (15%), 206 (100%), 192 (55%); 'H-NMR;
PC-NMR and HMBC data (see Table I).
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SRHE 12 W 74y B2, ELMS (M], 282) ¥
'H-NMR, "C NMR dataZ 3 BAS C H,,0,08 3
AE 4 A &, § 578, 8§ 647 E § 7.94 ppmoliA Y
Eld 3709 olefinic proton signal <] coupling pattern 2
258 nmellA] =R E YER= UV spectrum JEE &
?5}04 313 12 conjugated dienone F-ETFE 7HR| AL §)
=% & oItk ¢ 319HE 19] “C-NMR spectrum

dihydrophaseic acid (1)

Table I. '"H-NMR, "C-NMR, DEPT-NMR, and >’J-HC long-range correlations for compound 1 in MeOH-d,

Position C DEPT HMBC (H—C)

1 170.8 C

2 121.0 CH 5.78 (s) C-6, C-4

3 149.7 C

4 1322 CH 7.94 (d, J=16 Hz) C-3, C-2, C-8, C-6, C-5
5 1344 CH 647 (d, J=16 Hz) C-3, C4, C-8

6 213 CH, 2.06 (s) C-3, C4, C-2

¢ 49.9 C

2ax 44.7 CH, 1.85 (ddd, J=13.5, 7.0, 2.0 Hz) c-8, C-3, C-I', C-4', C-10'
2'eq 1.66 (ddd, J=13.5, 11.0, 2.0 Hz) C-I', C-3'

3 66.3 cH 4.11 (m)

4'ax 462 CH, 2.04 (ddd, J=13.5, 7.0, 2.0 Hz) c-5, C-8, C-3, C-2, C-9'
dleq 1.74 (dd, J=13.5, 10.5 Hz) c-3

5" 87.9 C

7'ax 774 CH, 3.81 (dd, J=7.0, 2.0 Hz) C-3, C-1', C-2, C-10'
T'eq 371 (d, J=7.0 Hz) c-2, C-§, C-5'

8 83.4 C

9 19.8 CH, 1.15 (s) c-4', C-3, C-8, C-5'

10 16.5 CH, 0.93 (s) c-2, C-1', C-3', C-T', C-8
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M= 78] methyl (S 16.5, 19.8, 21.4 ppm), 3702} methy-
lene (8 44.7, 46.1, 77.4 ppm) 2 471 2] methine carbon
signal (8 121, 132.2, 134.4, 66.3 ppm)3}+ 5702 quarternary
carbon signal (8 170.8, 149.7, 49.9, 87.9, 83.4 ppm)°] &
Z=0om™ o] F 5 834 2 § 87.9 ppme] carbon signal®
8 2709] tertiary alcohol -2 ether ¥E1-37} EAT-S
98 At ol 2 ARE 7o F 5] HMQC
2 HMBC spectrum 5 3}3HE 12| NMR spectrum? @
2ol HEst s 19] siEtxE AR en o
] 33E 19 ZE proton 2 carbon signalS A4 3
A 4 Ao 1 A3E Table 19 Alsiivt. 35
& 19 3otz E AETEEY U29] abscisic acid)
AR R gl F dihydrophaseic acid2 #Z &1, ¥
Aoy

Abscisic acid (ABAYE= B4 157091 sesquiterpene 7] 3}
FEEA AE A ARH R JIL A E HESE
o] dFog dHA Sith AR AEZ2EOE A
w3 Qe 3RHEEE auxinfF, gibberellinF, cytokinin,
ethylene 3 abscisic acid 7| &3he 3MgEEC] Jon o]
% abscisic acid”] IFEES F2 2| Fo] WolExl, L
31, 271 F1, A AR 58 3L Y auxin,
gibberellin, cytokinin, ethylene ¢ 4 EZEE I = €]
S 7, FHop), 3 ¥R (7139) =3
2, GEER 58 fUSEE A auxin, gibberelling-2] 2]E
% 280 it AaAe-S vepdin Ws), 3, gsl
(salt stress)e} -2 B3 AA 2EH 2T F7F D95 abscisic
acid (ABA)9] &= Zrhdvkn g4 g 2274
K7 abscisic aciddl F3EZ= abscisic acid (ABA)Z H]
£ 3} frans-abscisic acid, phaseic acid, xanthoxin, dihy-
drophaseic acid 5°] ¥&x 3121 abscisic acid (ABAYE
Ale)gt WA abscisic acidAl SFHEEL 25 abscisic acid
(ABA)?| diAHEE geiA] o). 3, dihydrophaseic acid
£ 7dF (Phaseolus vulgaris),)” <55 (Zea mays), > ©}
RIS (avocado seeds),” A5 3] (Spinacia oleracea),” 5
¥ (Vigna unguiculata),> WS- (Pyrus communis),”® )
(Brassica napus cv.)’” 5] AERiE 22 ¥ejF v Q)
oW Vigna unguiculata & Fx T2 2HE GC-MS &
LC-ESI-MS-MS < E3le] 22 a7} 89015 nls= 9o
U obA A A% Z2 AEo2RE REd Aldle B
o oub Qo) B, 2 e slehrxE sk 29
AMS st B A7} dihydrophaseic acid®] NMR data
& TAIZAQ spectral data FRE Fobs 47} iich £H.
A= AxkS2 MeOH FEE25E] £a] FA|S dihydro-
phaseic acid®] COSY, DEPT, HMQC % HMBC spectrum
% 2D NMR spectral data® 3 HAEsI si3HEe] 2E
proton ¥ carbon FEE full assignd}Sich.
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