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Abstract-The structure of a new plant growth mhlbltor isolated from the seeds of Jequlrlty bean (Abrus preca- 
tor~us) has been shown to be N,N-dlmethyl-L-tryptophan 

INTRODUCTION 

RECENTLY we reported the presence of a plant growth regulating material’ in the seeds 
ofjequirity bean (Abvus precatorius), which inhibited the growth of germinating lettuce and 
other seeds. This material appeared to be involved in many biochemical transformations 
and its biological responses were different from those of other known plant hormones. For 
example, the active prmclple2 inhibited auxm-stimulated and kinetin-stimulated ethylene 
production and protein and RNA syntheses. Further, we provided evidence that the inhibi- 
tory material is a substituted mdole.’ In this communication. we describe the characterlza- 
tion of the growth regulating material and prove it to be different from abrme and hypa- 
phorme, the indole alkaloids reported by others 3P14 

RESULTS AND DISCUSSION 

The active fraction from the embryos of Jequlrlty bean seeds was isolated as the methyl 
esters by chromatographic separation.” This fraction consisted of two compounds which 
were separated by TLC (Rs 055 and 0.75). The compound R, 0.55 corresponded to abrine 
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methyl ester16 I7 on the basis of cochromatography, NMR, and IR and MS analyses 
Abrme and Its methyl ester were inactive m our bloassays 

The methyl ester (R, 0 75) m the active fraction, when examined by CC-MS. showed 
a M’ at I~I;.~J 246 and a base peak at m/c 1 I6 (M ’ - 130). which resulted from loss of a 

C,H,N fragment from the parent molecule. ” ’ * This ester has a molecular formula of 

C,,H,,NIOz. which was deduced by comparing the mtensltles” of the M at 111 1’ 746 
with those of M + 1 and M + 3 The UV spectrum showed that the ester IS a [i-substituted 
mdole ” “The IR spectrum showed an ester carbonyl absorption (1725 cm ‘). The NMR 
spectrum indicated the presence ot a sldc &am (-~CH, CHNMe,COOMo) on an mdole 
nucleus Proof that the side chain was attached at C-3 was obtained hq the appearance 
of a sharp mdollc C-2 hbdrogcn smglet at b 7 1 upon D,O treatment. The ester had a base 
peak at u.‘~I 116 (Mu’ -~ 130). resulting from the loss of a C,H,N fragment, and another 
strong peak at m:t~ 130 (M’ - I IA), caused by the loss of CiHl,IOIN fragment. typical 

of P-substituted mdoles 1 ’ I’) Tryptophan derivatives show maJor fragment ions resulting 

from fission of the activated bond /I to the mdole nucleus and 2 to the ammo group Thus. 
the two fragments at /~zir~ 1 16 and 130 corresponded to glycyl (fragment R) and mdole (frag- 

ment A) moletles, respectively The other fragments at IFQ’L~ 187 (third most abundant ion. 
M+-CO,CH,) and 144 (dcrlved from the protonatlon of the rearranged fragment aftcl 
the loss of COzMe and N.n’-dimethyl fragments). 93 5 and 58 (double charged peaks ti-om 
UI’(J 137 and 116 respcctlvely). II 7. 102. 77. 56 and 42 clearly mdlattcd the structure for 
this compound to be iY,N-dlmetl~yl-r_-tryptophan methyl ester The structure W‘IS con- 
firmed by comparing the spectral data with those of the authentic .Y,h’-dlmethyl trypto- 
phan methyl ester” kindly furnished by Dr J A Lamberton The methyl ester showed 
sm-ular blologlcal activity to that of the acid, except that the acid IS soluble m water. ~1111~ 
the methyl ester IS soluble on14 111 organic solvents 
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Seeds of .4h1~s p~cutor~s have aroused conslderabie Interest m recent yearszh ” 
because of their poisonous nature, medlcmal value, use m the assembly of necklaces and 
OtherJewelry, and also their sale by seed houses as a “weather plant” Apart from the toxic 
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TABLE 1 PHYSIOLOGICAL RESPONSES OF LETTUCE SEEDLINGS TO TRYPTOPHAN ANALOGS 

Root growth* IAA-stimulated ethylene? 

Control 
IAA 
Tryptophan 
N-Methyl tryptophan 
N,N-Dlmethyl tryptophan 
N,N-Dlmethyltryptophan methlodlde 
Hypaphorme 
Abrus mhlbltor (crude) 

29 

19$ 
323 
16$ 
309: 
318 

5$ 

20 
45 
40 
45 
33 
41 
46 
29 

* Root growth was measured m mm after 4 days 
-F Ethylene was measured m nl 4 hr after adding IAA and analogs to 24-hr seedlmgs 
$33 pg/ml 
0 loo pg/ml 

protem (abrm), the seeds are a rich source of alkaloids. Among these, abrme (N-methyl-L- 
trlptophan) (lb), hypaphorme (2) methyl ester of NJ-dimethyl-tryptophan methocatlon 
(3) precatorine (4) choline, and trrgonelline (5) have been fully characterized.3-14 Abrine 
(lb) and hypaphorme (2) occur m some members of other Leguminosae, e g., Desmodzum 
t&zjiillum 29 Methyl esters of some mdole compounds are also found as the major alka- 
loids m the same Leguminosae family. The methyl esters of N-methyl- and NJ-dimethyl- 
L-tryptophan are reported m Pultrnaea altzssima (tall bush pea),25 Aotus suhylauc~~~ and 
G~~strolohwn callistach~~s. ’ ’ To our knowledge, NJ-dimethyl-L-tryptophan as a free acid 

(Id) has not been isolated from a natural source However, the synthesis of thus compound 
as a racemate has been reported earlier 3o NJ-drmethyl-L-tryptophan methyl ester (le) 

undergoes partial racemizatlon upon alkaline hydrolysis 

We have now shown that the acid (Id) is a plant-growth mhibrtor but different from 
other known plant-growth mhibitors m chemrcal structure and mode of action. The other 
mdole compounds from Jequirity bean, namely, abrme, hypaphorme or the quaternary 
salt, N,N-dimethyl-L-tryptophan methiodide, were not biologically active (Table 1). Only 
the NJ-dlmethyl+tryptophan base (Id) and its methyl ester (le) were active m our tests. 

Biosynthests of Id is probably from tryptophan, which IS converted mto the NJ-dlmethyl- 
L-tryptophan through abrme by N-alkylatlon. Our results also reveal structural simllari- 
ties between the plant-growth inhibitor, NJ-dimethyl-L-tryptophan, and the promoter, 
indole-3-acetic acid (IAA) Because the inhibitor and the promoter, IAA, may be derived 

from the same ammo acid precursor, the questton arises as to whether some physrologlcal 
processes of the plant may be controlled m part by a balance between these two sub- 

stances 

29 GHOSAL, S and SRIVASTAVA, R S (1973) Phytochenmtry 12, 193 
” CORSANO, S and PERRO~TI, E (1958) Ann Chm Appl Romu 48, 1037 



‘X56 N MAUIJAVA J D AvtwRsou and S R Dt i hY 


