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The power of combined gas chromatography-mass spectrometry (S.c.-m.s.1 in detecting and 

identieJinS plant gibberellins has been illustrated in previous communications by the iden- 

tificationlg2 of the known Sibberellins Al, A 5' A6' 
A8 and A19 (bamboo gibberellin)*, and by 

the detection3 of the previously unknown kibberellin A 
17' 

in extracts of young seed of 

Phaseolus multiflorus. We now report the detection in these extracts of eibberellin A2o 

(Pharbitis Cibberellin) (I, R=H) previously isolated from seed of Pharbitis nil by Takahashi - 

et al. 
4 

and some observations on the structures of conpounds a and k, previously isolated 

from seed of P. multiflorus by 3ones.5 

I II 

* 
The numbering system proposed by J. MacMillan end N. Takshashi, Nature, in press, 
is adopted. 
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Gibberellins A:, (II, R=H) and A2o (I, R=H) are not well resolved bv [as chronat.ograRhy 

(p.c.) of their met&r1 esters or the trinethylsilyl ethers of the nethyl esters.6 ihe mass 

spectra of these derivatives arc, however, sufficiently different to identify these ~ibberellins 

in an unresolved C.C. Reak by c.c.-r?.s. The total ion current trace shorn in Fir. 1 is of a 

nethvlated aliquot of fraction 51, obtained as nreviously described 7 b:' elution with 1305 

acetone in water from a charcoal:celite colmn chromatop-a! of the crude acid fraction of 

imature seed of P. nultiflorus. The main peak, originally assiFed' to ribberellin A5 methyl 

ester (II, R=Me) b:r T.C. alone before the p.c. characteristics of ribberellin A 
20 

methyl ester 

(I, ;i=Elc) had been detcmined, was scanned ("/e O-500 La ? sec.) at the points indicated. iine 

diayram of the significant neahs in scans 1 to 1~ between "/e 280 and 3c'r are comared in Fit. 2 

with the CorresRondinr nortions of the mass spectra of authentic ribberellin A 
5 

and cibberellin 

A2o 
mcthvl esters. ‘I?w data clearly show that the scanned peak of fir. 1 is an unresolved 

nixture of C:ibbercllin A, and A ncth:rl esters uhosc respective raxina occur between scans 
i 20 

2 and 3 snd betxcen scans 1 and 2. This conclusion was confimed, and the exact positions of 

these two ribberellin ncthyl cstcrs WLS detemined, b:p the nethod of acceleratinr voltace 

alternation (a.v.a.). 
8 

The a.v.a. trace of the nolecular ions, n/c 346 (A,,, methyl ester) 
L 

.snd n/e 314;1 (A5 ncthyl ester) is shorrn in ?ir. 3. In the a.v.a. trace M ion (n/e 3hL! was 

also detected which corrcsnonded to the xall ncah A in the total ion current trace !?ir. 1) 

of neth:~lnted fraction 51. Investiration of this conronent is in hand. 

C.c.-n.s. also revealed the presence of ribberellin A2o in nuch snaller sxount in 

fraction 53, cluted .xitb 62% acetone as previouslv described, 7 by scanning the low 

retention side of the ribberellin A 
5 
nethgl ester peak. rror g.c.4.s. of the unfractionated 

crude extract, after mcth:rlation and after meth_rlation followed b:r trinet~"rlsil_llation, we 

nrcviously re?ortcd the detection of cibbcrellin A 
5 

accon?anied in enc!l case by an unresolved 

conponent lrhic!! xc identified as ribberellin P ?, (as the methyl ester and its triaethylsilyl 

ether). 0n re-cxcninrtion this identification has p-ovcd to be erroneous, this second con- 

Ronent beiny ribbercllin A 
-': 

. Ye have no cvidcncc for t!lc occurrence of Cibberellin i.l in 

seed of P. nultiflorus. 
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FIG. 1 

Total ion current trace of methylated fraction 51 (75 OF-1 column, 
101. x 1.5 mm. 1.d.; helium carrier pas 16 ml./min.; isothermal at ~2'05~). 

A5 (M/e 344) 
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FIG. 3 

A.v.e. trace obtained from methylated 

9 

fraction 51. 
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We have also exsmined by g.c.-m.s. compounds 2 sndb, obtained 

P. multiflorus by Jones' who kindly provided the remaininS traces of 

sample of compound 2 was found to be a complex mixture with no major 

from immature seed of 

his ssmples. The extant 

peaks which when scanned by 

S.c.-m.s. as the methylated derivative, before and after trimethylsilylation, Save mass 

spectra ill-defined from the background; no useful information could be derived. Compound 

a, after methylation, revealed one maior neak with retention times of 17.5 min. (W-1) and 

9.5 min. (SE-33) under the S.C. conditions previously described. 7 The mass spectrum obtained 

by scsnninf: this peal: was practically identical to that of Cibberellin A6 methyl ester (III). 

However, the mass spectrum of the major peak, obtained after methylation and trimethyl- 

silylation, showed (i) a parent ion at "/e 5kO with an (M+S)+ ion of the correct intensity for 

the presence of one chlorine atom, and (ii) a chlorine containing fragment ion at (M-59)+ 

which is typical of pibberellin A6 methyl ester and its trimethylsilyl ether. The base 

peak was the molecular ion which is characteristically a strong peak in the mass spectra 

of 7-hydroxy Cibberellins. These facts provide strong support for the structure (IV), 

oriSinally suCgested for compound 2 by Jones. 5 

Thermal loss of hydrogen chloride from the methyl ester of (IV) to regenerate 

gibberellin A6 methyl ester (III) may be a general property of diaxial chlorohydrins. 

The chlorohydrin (V), obtained' from Cibberellin A6 with aqueous hydrochloric acid 

followed by methylation similarly pave no chlorine containing parent ion only that 

of the corresponding epoxide; this thermal elimination appears to occur in the 

ionisation chamber and not in the molecular separator of the LKB 9000 since the ssme 

result was obtained with sn A.E.I. MS9 usinS direct insertion. As with the trimethyl- 
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silyl ether of Jones gibberellin bthe mass spectrum (C.c.-m.s.) of the trimethylsilyl ether 

of the chlorohydrin (V) showed a chlorine-containing parent ion at "fe 468. 

We are indebted to the S.R.C. for a Research Studentship (R.J.P.); to Professor N. 

Takahashi, University of Tokyo, for a specimen of Sibberellin A2C; to IX3 Instruments Ltd., 

Stockholm, for the use of an LKB 9000 instrument in their Applications Laboratory; and to 

Professor R. Ryhagz, Karolinska Institutet, Stockholm, for the use of the 8.v.a. modification 

to the LKB 9000 instrument. 
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