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Abstract-Endosperm and cotyledons of Sechium edule at different stages of seed development were found to contain 
three novel GA conjugates. 3-propyl- or 3-acetyl- GA4,7 were characterized by mass spectral analysis and were found to 
be biologically active in contrast to synthetic GA4,, propyl esters. An unusual GA glucoside showing biological activity 
was also isolated from both tissues and characterized by mass spectrometry and NMR analysis as 16,17-dihydro-16- 
hydroxy-GA,, alcohol glucoside. The functional significance of this novel GA conjugate is discussed. 

INTRODUCTION 

Maturing seeds of Sechium edule contain very high levels 
of gibberellins. We have previously reported [l] on the 
identity and localization of various biologically active 
GAS in endosperm and cotyledons of seeds at different 
stages of development. GA* and GA, were the major 
gibberellins present in both tissues at all stages of seed 
growth while GA9 was present at a much lower level and 
GA1 and GA, were identified only in cotyledons. 
Moreover, we have demonstrated that endosperm and 
cotyledon cell-free systems prepared from Sechium edule 
maturing seeds synthesize [14C]GAg and [14C]GA4,, 
from [W]MVA [2]. 

In a recent paper Albone et al. [3] have reported a 
detailed analysis on the localization of these and other 
gibberellins in the seed components of Sechium edule. 

The presence of bound gibberellins in Sechium edule 
was first suggested by Ogawa [4] who reported on the 
presence of ‘water-soluble’ gibberellin-like substances in 
developing seeds. Albone et al. [3] have reported the 
presence and localization of gibberellin catabolites, par- 
ticularly GAs and a GAs-catabolite mainly localized in 
the testa together with large amounts of polyhydroxylated 
kaurenoids widely distributed in the seed components. 

During our previous work [i] we noticed the presence 
of GA-like substances showing a peculiar chromato- 
graphic behaviour. As a part of a project investigating the 
relation between hormones and seed development in 
Sechium edule the purification and identification of these 
substances has been pursued. We now report on the 
characterization of three novel GA conjugates. 

RESULTS 

Time-course studies on the levels and identity of GAS 
throughout seed development [1] showed the presence of 
unknown compounds showing gibberellin-like activity. 
These substances were extracted and purified from en- 
dosperm and cotyledons as described [l]. On reverse- 
phase HPLC analysis using system 1 two biologically 
active fractions eluting after a GA9 standard were isolated 

from both tissues and are referred to as fraction A (elution 
volume 64-70ml) and fraction B (elution volume 
128-l 36 ml). 

Fraction A was further puritied on HPLC system 2. 
The biological activity was associated with a well defined 
peak which was separately collected. An aliquot was 
trimethylsilylated and the TMS derivative was subjected 
to analytical and preparative GC analysis. Only one peak 
was present in the chromatogram and after preparative 
GC it was shown to be biologically active. 

EIMS of the TMS derivative showed a spectrum with 
the following major ions: 446 (7.8 %), 444 (10,6), 386 
(13.2),384(11.2),356(17.3),354(5.8),311 (32.5),309(19.3), 
224 (31.5), 222 (48.4) and 73 (100). Nevertheless in this 
mass spectrum neither molecular or [M - 15]+ ions were 
clearly identifiable. 

To establish the molecular ions a non-derivatized 
aliquot of the HPLC fraction was subjected to FAB-MS. 
The sample was analysed by direct introduction after 
mixing with glycerol. This ionization technique produces 
mass spectra with intense peaks corresponding to the 
molecular ion + n92 (n = 1,2 . . . ; 92 = glycerol mol- 
ecule) and molecular ion x 2 (dimer) + or - 1 under 
positive or negative ionization. In the negative ion spec- 
trum shown in Fig. 1 it is possible to assign ions as follows: 
371[M,-H]-and373[M,-H]-;463[M,-H+gly - 

3 and 465 [M, -H + gly]-; the dimers 743 [2 x M, -H - 
and 147 [2 x M, -HI-, 745 [M,+M,-HI-. Similar 
conclusions can be drawn from the posittve ion spectrum 
shown in Fig. 1. The above evidence together with that 
obtained from EIMS analysis were consistent with the 
presence of propyl derivatives of GA4 and GAY. 

To distinguish between C-3 or C-7 derivatives the 7-n- 
propyl esters of GA4,, were synthesized following the 
procedure described by Sell et al. [5]. The purified natural 
products and the synthesized mixture of ‘I-n-propyl esters 
of GA4,7 were subjected either to methylation and 
subsequent silylation or directly to silylation. GC-MS 
analysis with EI ionization of the differently prepared 
samples showed as expected the same mono-TMS spec- 
trum for the synthesized ‘I-n-propyl esters of GA4,7. 
Instead the natural product showed alternatively a methyl 
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