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Abstract--N-[ (- )-Jasmonoyl]-S-tryptophan has been isolated from flowers of Viciafaba and its structure elucidated 
by spectroscopic methods. An additionally isolated minor conjugate might be identical with N-[( +)-cucurbinoyl]-S- 
tryptophan 

INTRODUCTION 

Conjugates are widespread metabolites of plant hor- 
mones and other plant growth regulators possessing 
physiological significance [l-S]. Recently, we found N- 
[( -)-jasmonoyll-S-tyrosine [6] to be a native amino acid 
conjugate of the endogenous plant growth regulator (- )- 
jasmonic acid [(-)-JAI in flowers of Viciafaba. In this 
paper, we present data on the occurrence of a further amino 
acid conjugate of’( - )-JA and an analogue in broad bean 
flowers. These investigations were based on a radio- 
immunoassay (RIA) for (-)-JA [Kniifel, H.-D. et al., 
unpublished] and various chromatographic techniques. 
This combination has proved to be a useful tool for 
detecting such amino acid conjugates exhibiting high 
immunoreactivity. 

RESULTS 

Extracts from flowers of Viciafuba yielded in addition 
to N-[( -)-jasmonoyl]-S-tyrosine [6] a less polar im- 
munoreactive fraction IRF (isolation procedure accord- 
ing to [6], see Experimental). The methylated IRF was 
separated into fractions IRF-l-Me and IRF-2-Me, which 
have been analysed by MS, ‘HNMR and ORD. The 
positive ion mass spectra of IRF-l-Me ([Ml’ at m/z 410) 
and IRF-2-Me ([Ml’ at m/z 412) showed key fragments 
atm/z117[a+H]f,m/z130[b]+andm/z201[d-H]+ 
which reveal the presence of a tryptophan moiety in both 
compounds. The presence of a c-type ion at m/z 279 in the 
negative ion mass spectrum of IRF-i-Me ([M - l]- at 
m/z 409) gave evidence for an unchanged jasmonic acid 
residue in the molecule. From these data as well as those of 
‘H NMR and ORD spectroscopy of IRF-l-Me the struc- 
ture of the isolated IRF-1 was established to be N-[ (-)- 
jasmonoyl]-S-tryptophan (1). 

The negative ion mass spectrum of IRF-2-Me 
([M - I]- at m/z 411) exhibits a c-type ion at m/z 281 ([c 
-HI-) indicating that its tryptophan linked acid moiety 
contains 2 more hydrogen atoms than that of 2. In the 

‘H NMR spectrum of IRF-2-Me the signal pattern and 
the position of the two olefinic protons (65.32-5.49) 
indicate the intact 9,lO double bond, whereas a new signal 
appears at 6 3.85 (1 H, m), the typical chemical shift range 
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of a methin proton attached to a hydroxy substituted 
carbon atom [7]. According to these spectroscopic data 
and the absence of a Cotton effect together with consider- 
ations of JA biosynthesis 17. X] IRE’-? is probably 
identical with ,V-[ ( + )-cucurbinoyl]-S-tryptophan (3). 
This has to be confirmed by f’urther investigations, e.g. 
partial synthesis. 

The detection of these amino acid conjugates in broad 
bean flowers supports the assumption that conjugation is 
an important route in the metabolism ot the prowlh 
regulators o!’ the jasmonic acid type. Such amino acid 
conjugates are known also from other plant wurccs [o. 

IO]. 

EXPERIMENTAL 

Estrucrwu urd isolutmn. The extraction ot w (1 kg broad bean 

flowers and the subsequent purification procedure described in 

[6j gabe, after prcparatile HPLC (bystem I). an immunoreacti\c 
fraction (IRF. 15.6 mg) lea:, polar than ,Y-[ I )-lasmonoql]-S- 

tyrosme. Methylatlon o! IRF by CHLNz and J-IJ’LC purificatioc 

(sybtem II) yielded Y Y mg JRF-Me. Subsequent HPLC (<ystern 

III) ol‘ IRF-Me resulted in the separation of IKb-I-Me (3 5 mg. 

R, = 50.3 min) and JRF-?-MU (1.7 mg. R, = i54 mml 

‘MUSS spuctro\cwp_K The posiwe (IO 16cV) and negatix 

(2--d eV) ion mass spectra wre obtained usmg an electron 

attachment mass spectrograph oi the Research Institute 

‘Manttrd bon Ardenne’, Dresden. 

‘H NMK. 200.13 MHI. 400 MH,?. CDf’l,. 7 MS as mt. 

standard 

ORD. Jasco ORD; UV-5 spectropolarimeter 

N-[ I -~ )-Jusmono~/]-S-~r~propkun nt&/ r&/w 12, I RF-1 -Me). 

MS (l& 16 eV)n~ ; Irrl. mt ): 310 [Ml’ 14). 37% (4). 201 (d rf] * 

(41). 170(J). 15’) 14). 143(51. iXl[h]’ (100~. I I! [a+ H]’ (-7~. MS 
(negative ion>; 2 4 cVI v’z (xl int.1: 4OY [M - 1 ] (49). 177 (501. 

350 (16). 341 [P] (8). 279 [P H] (35). 248 (33). 234 (20). 201 

[d- ti] (02). 200 (0x1. 142 (52). 12’) [I>- Jii] 11oOj, 116 LO]- 

(23) ‘Ii NMR (2(H) 13 LIHL): ,jU.Y-I (?H. r. ./ = 7.5 JJ7. H-17~. 
3.13~ 3.42 (3H. m. H-3 ), 3 72 13J<. s, COOMe). 4 ‘97 i IFf. n,. H-2 J. 

5.1-5.5 (?H, 2 bran. H-Y. H-101. 59.3 (11-1. br‘l, .I -= X 1 Hz. NH). 

6.Y5-7.6(5H,~ndolc).8.1.~(1Ji.br~.Jf-1 I:ORD:[O],,, i4i7 

[CD]__{, -+215-l (IICOH: COO i’l 


