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Abstract-The structure of a novel abscislc acid metabohte isolated from cell suspension cultures of Nigelln damascena 
fed [2-14C]absclsic acid was identified spectroscopically as (S)-3-methyl-5-(l’-hydroxy-2’-hydroxymethyl-~-d~methyl- 
4’-oxo-cyclohex-2’-enyl)-penta-22, 4Edienolc acid 

INTRODUCTION 

It is known that the plant hormone absclslc acid (ABA) 1s 
metabohzed to aclchc compounds and to conJugates. The 
pathway by which ABA 1s metabolized to actdtc com- 
pounds mvolves the hydroxylation of Its pro&(S)-methyl 
group, followed by a rearrangement to phaselc acid and 
reduction to chhydrophaseic acid and epl-dlhydrophasetc 
acid, respectively [14]. In studymg the blotransform- 
atton of ABA m cell suspension cultures of Nlgella 
damascena a novel type of acidic ABA metabohtes was 
detected m whtch the 2’-methyl group of the cyclohexenyl 
ring is oxidized to a hydroxymethyl group 

RESULTS AND DlSCUSSlON 

The new ABA metabolite (2) was found after appli- 
cation of labelled ABA (0.1 mg/50ml) to cell suspension 
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cultures of Lycoperslcon peruvlanum, Nlgella damascena, 
Papaver alpmum and Portulaca grandlfora [7]. For 
isolation of 2,6 mg [2-14C]ABA was added to 300 ml cell 
suspension cultures of Nzgella damascena. After 72 hr the 
cells were separated by filtration Compound 2 was 
extracted both from cells and culture filtrate and was 
purified by TLC followed by CC on Sephadex LH-20. 

The IR spectrum of 2 mdicates the presence of double 
bonds (16OOcm-I), a conJugated carbonyl (1668 cm-‘) 
and hydroxy groups (3480cm-‘). The mass spectra of 2 
and its methyl ester (3), obtamed after treatment with 
dlazomethane, show [M]+s of low mtensity at m/z 280 
and 294, respectively. The fragmentation of the absclslc 
acid derlvatlves 2 and 3 is mainly characterized by 
substltuent ehmmatlon, the RDA-reaction of the C-2’- 
C-3’ double bond (a, [M -C,Hs]+) and side cham 
cleavage leading to ion b [S]. The subsequent loss of water 
and methanol, respectively, from Ion a shows there are 
two gemmal methyl groups at C-6’ The m/z values of b m 
2 and 3 Indicate that the C-3 methyl group of the side 
chain IS not hydroxylated. 

The ‘H NMR spectrum of 2 IS very smular to that of 
ABA (1) [6], clearly mdlcatmg the 2Z,4E configuration of 
the side chain There are only two marked differences. The 
signal at S 1.94 (3H, s), assigned to Me-2’ m the spectrum 
of 1,~ absent and two signals, couplmg each other, are 
present at 6 4.24 and 4.46 (each lH, d, J = 18 Hz) mdicat- 
mg hydroxyl substttutlon of the 2’-methyl group. This 1s 
confirmed by a shght downfield shift (AS0.2) of the 
olefimc proton H-3’. Although long range couphngs 
between these protons are not visible, not even by 
Gaussian multiphcation of the FID, they are detectable by 
decoupling. The line width of the slgnal at 6 5.75 (lH, s, 
H-3’) becomes smaller and its mtenslty increases 
conslderably when the methylene protons (CH,OH-T), 

centred at 64.35, are Irradiated Therefore, It can be 
concluded from NMR and mass spectral data that the 
C-2’ methyl group is hydroxylated. Consequently, 2 1s (S)- 
3-methyl-5-(1’-hydroxy-2’-hydroxymethyl-6’-d~methyl-4’- 
oxo-cyclohex-2’-enyl)-penta-2Z, 4E-dlenotc acid 

The metabohte 2 has been detected as an endogenous 
compound m leaves from Viclafaba by TLC m different 
solvent systems as well as by HPLC analysts using 2 from 
the cell cultures of N. damuscena as test substance 

(Lehmann, H., unpublished results). 
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EXPERIMENTAL 

N damascena cells (log) were inoculated into 250ml of 
Murashlge and Skoog medium and grown for 7 days before 

mcubatlon with 6mg [2-‘%]ABA (35kBq) Cells (65g) were 
harvested after 72 hr by filtration and homogenized m 

EtOAc-MeOH (5 2) After filtration of the homogenate the 

extract was evaporated to dryness and dissolved m 500~1 

EtOAc-MeOH for chromatography The culture filtrate, ob- 

tamed after filtration of cells, was extracted with EtOAc- 
n-PrOH-n-BuOH (10 1 2) ( x 4) The combined extracts were 
evaporated to dryness The extracts were subjected to TLC on SI 

gel HF,,, (Merck) developed with toluene--EtOAc-~ 

MeOH-HOAc (50 30 7 4) The developed plates were scanned 
for radIoactIvIty and the zones contammg the new metabohte (2) 

(R, 0 43, ABA R, 0 68) eluted with MeOH Further purlficatlon 

by CC on Sephadex LH-20 usmg 1.2-drchloroethane-MeOH 
(2 1) gave 1 8 mg 2 as a colourless intractable gum 
IR v zyxc’~ cm ’ 3400 (OH, hi-), 1668 (C=C<=O), 1600 (>C 
=C<), uv r;$” nm (log E) 256 (3, 24), EIMS, SOeV, m/z (rel 
mt. )_ 280. EM.].’ (.2), 262 EM.- H.&G.+ (_!_7), 244 [M. - 2H.PJ.’ 

(20), 229 [M-2H,O-Me]’ (14), 224 a (13), 218 [M-H,0 

-CO,]+ (41). 206 (a - H,O) (75), 188 (a - 2H,O) (92), 161 (83), 
122 (48), 111 b (78), 97 (lOO), ‘H NMR (200 13 MHz, CDCI,, 
TM_S>. ~.j.!.a!.(.3,~_.~,.hns;6:),.I ~a(.31r,.~,.~4:),.203.(.3~~.,,.MP;3~,_ 

2 28 and 2 44 (each lH, d. J = 18 Hz, H-5’), 4 24 and 4 46 (each 
l.H_.d.l = 18 H&.CH,QH-2I),.575 (.lH_.s,.H-2), 6. I.8 !.!_H! <, H-3’). 

6 14 (lH, d, J = 16Hz. H-5), 765 (lH, d, J = 16Hz, H-4) 

3 EIMS, 80 eV, mj-_ (rel mt) 294 [Ml+ (1). 276 [M - H,O]’ 
(2), 263 [M-OMe]+ (2), 258 [M -2H,O]+ (2). 243 

[M -2H,O- Me]’ (2), 238 a (41, 220 (a - H,O) (6), 206 

(a - MeOH) (25). 188 (a- MeOH - H,O) (34) 161 (22). 125 b 

(51). 83 (100) 
The MS were recorded on a Varlan MAT Ill instrument 

(direct inlet system, electron energy XOeV. source temp co 300 

inlet temp (0 120’) 
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Abstract-Two new growth mfubitors, R-dihydromafelinide and R-dmydromaiermlde j&D-grucoslde, were isolated 
from 2-week-old pea shoots 

In spite of many studies [l-7], plant dwarfism 1s not fully 
understood m terms of growth mhlbitors. We report now 
on the lsolatlon of two new growth mhlbltors (1 and 2) 

tPresent address Department of Biology, Osaka City Compound 1 (O.Sg), colourless prisms. mp 103 105 , 
Umverslty, Sumlyoshlku, Osaka, 558, Japan C,H,NO,, [al261 - 12 6 . was characterized as ( - )- 

§Present address Carnegie Instltutlon of Washmgton, dthydromaieimide (1) by its spectroscopic propertles, and 
Department of Plant Biology, Stanford, CA 94305, U S A by direct comparison with ( + )-dlhydromalelmlde derived 

IlTo whom reprint requests should be addressed from maleimlde by a partial reduction by sodmm boro- 

from 12 kg fr. wt of dwarf pea (cv Progress No. 9) shoots 
grown under ca 1 klx of white fluorescent light at 1 g--23 
for 2 weeks The broassay procedures used were the lettuce 
germmatlon and hypocotyl elongation tests 


