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Tlgllc acid Is esterlfied with the amino-alcohol teloldlne in the alkaloid 

meteloidlne, which occurs with hyoscyamlne and hyoscine in the plant Datura 

meteloides. Several other tiglic acid esters have been found In higher plants(l). 

Robinson s al. (2) discovered that tigllc acid was formed from ISOleUClne in 

animal tissues, and It was suggested that a-keto-B-methylvaleric acid and 

c*3 
'rn2 

CH3 CH31CH 
CH3 /* 

I - 
'CH2 

I - I2 - 3 
CH 

CH; 'CH-NH2 /CH, C 
c*3 c=o 

3% 

I 
CH3 COOH CH3 ’ 'COOH 

COOH 

isoleucine. 

COOH a-methylbutyrlc tigllc acid 
acid 

a-keto-B-methyl- 
valerlc acid 

Figure 1. Hypothetical scheme for the biosynthesis of tlglic acid 

a-methylbutyrlc acid were intermediates in this transformation, as illustrated 

in Fig. 1. Preliminary experiments reported by Evans3 (3) and Wooley (4) are 

consistent with a similar metabolic sequence occurring In higher plants They 

fed L-isoleucine-U-14C to 2. meteloides and obtained radioactive meteloidine 

which was labeled only on its tiglic acid moiety, On the other hand meteloidine 
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isolated from plants which had been fed L-lsoleuclne-l-14C wae inactive. 

suggested that tlgllc acid is formed by the reduction and dihydratlon of 
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We (5) 

p-keto- 

a-methylbutyrlc acid produced by the C-methylatlon of acetoacetlc acid. This 

hypothesis was rendered Improbable by Wooley (4) who Isolated Inactive meteloldlne 

from plants which had been fed acetate-e- 14 C. However too much emphasis must not 

be placed on this negative result for the following reason . Acetate Is lncorpor- 

ated Into the tropane ring system of the related alkaloid hyoscyamlne (6), and 

If one assumes that teloldlne Is produced by a similar metabolic route one would 

have expected the tropane moiety of meteloldlne to be labeled following the 

admlnlstratlon of acetate-2- 1% . 

We have now confirmed and extended the work of Evans and Wooley by feeding 

DL-lsoleucine-2- 14 * C (10 mg, 1.6 x lo7 d.p.m.) to eight 3-month-old & meteloldes 

plants growing In soil In a greenhouse (August 1966). The tracer, dissolved In 
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Figure 2. Degradation of the radioactive 

a-methylbutyrlc acid 

meteloldlne 

*The DL-lsoleuclne-2-14 C was prepared by the methy; of Greensteln and Wlnitz (7). 
The sodium salt of ethyl acetamldocyanoacetate-2- C was condensed with 2-bromo- 
butane and ttx? product hydrolysed with hydrochloric acid . The lsoleucine was 
purified by thin layer chromatography on silica gel G. 
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water, was administered via cotton wicks Inserted Into the stems of the plants 

which were about 70 cm tall at the time of feeding. The plants (fresh wt. 2.6 kg) 

were harvested one week after feeding and the crude alkaloids Isolated using a 

procedure similar to the one used for the extraction of the alkaloids of Datura 

stramonlum (8). Meteloldlne (62.5 mg, 2.1 x 104 d.p.m./mM.) was separated from 

the other alkaloids by thin layer chromatography. On silica gel 0, developing 

with a mixture of 95% ethanol and chloroform (l~l), meteloldlne had an RF of 

0.40 (detected by spraying with alkaline permanganate solution). The radioactive 

meteloidlne was degraded by the scheme illustrated In Fig. 2. Hydrolysis with 

barium hydroxide (9) yielded teloldlne, Isolated as Its hydrobromlde salt, and 

tlgllc acid. The tlgllc acid was hydrogenated In the presence of platinum yleld- 

lng a-methylbutyrlc acid which was subjected to a Schmidt reaction, umlng sodium 

azlde and concentrated sulfuric acid, affording carbon dioxide collected as 

barium carbonate and 2-aminobutane collected as Its N-btnzoyl derivative. 

The activities of these degradation products are recorded In Table I, and It Is 

apparent that all the activity of the tlgllc acid was located on Its carboxyl 

carbon, strongly supporting the biosynthetic scheme Illustrated In Fig. 1. 

Table I 

Activities of Mettloldlne and Its degradation products 

Activity (d.p.m./mM x 10m4) Relative 
Activity 

Meteloldine 2.1 100 

Teloldlne hydrobromlde a.03 <2 

Tlgllc acid 1.8 86 

Barium carbonate 1.8 86 

N-Benzoyl-2-amlnobutane (0.02 0 
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