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Recently it has beenreportedthat iaobutyraldoxime-U- 14 C was incorporated into 

glucoputranjivin, phenylacetaldoxime-TJ- 
14 
C and -l- 

14 
C into glucotropaeolin and 

phenylpropionaldoxime-l- 
14 
C into gluconaaturtiin respectively with high .efficiency (1.2). 

In a previous publication (3) we shored that homomethioninc wa.v a precursor of sinigrin, 

and the formation of the double bond in ainigrin molecule would be caused by the 

elimination of methanthiol at the latest stage of biosynthesis. The similar result 

was obtained by Chisholm and Wetter (4). In consideration of these results, it is 

quite probable to assume that 4-methylthiobutyraldoxime should be an important 

intermediate of sinigrin biosynthesis. The present paper describes that 

4-methylthiobutyraldoxime is incorporated directly into sinigrin in horseradish 

(Armoracia lapathifolia GILIB) leaves. 

4-Methylthiobutyraldoxime-l- 
14 
C, I5 B was prepared by a method as shorn in Chart I. 

The labelled compounds were administered to each 204 g of fresh horseradish leaves 

as described in a previous paper (3). After 24 hour cultivation mustard oil was 

isolated from the plants and converted into allylthiourea. 

The incorporation of 4-methyllthiobutyraldoxime-l- 
14 
C and -l- 14C,15N into 

sinigrin was shorn in Table I. Degradation of allylthiourea obtained in the 

4-methylthiobutyraldoxime-l- 
14 C feeding experiment by a method previously described 

(3) shored that the aldoxime was incorporated into sinigrin without randomization 

(Chart II). 
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chart I 

The Preparation of 4-Methylthiobutyraldoxime-l- 14C,15N 

d4cl? 
CHJSCH2CH2CH2C1 - CH3SCH2CH2CB2 14cr 

CH OH, HCl 
i CHJSCH2CH2CH2 

14 
C(OCH$=NH*HCl 

CH5OH 
) CH5SCH2CH2CE2'4C(OCH5~3 

LiA1H4 
> CH3SCB2CH2CH214CH(OCH3)2 

3.5% HCl 

+ CH3SCH2CH2CH214CH0 
%H2OH*HCl 

) CH3SCH2CH2CH2 
14 

CIi-15?JOH - 

Table I 

Incorporation of 4-Mcthylthiobutyraldoxime-l- 
14 

C and -l- 14C,15 . I into Sinigrin 

Precursor Allylthiourea 

et. Atoms% _,. \ SD. act. SD. 

a.7 1.6 24.6 
I I I 

4-Methylthiobutyraldoxime-l- 14C,15N 

0.093 0.38 

I 

26.8 2.0 9.9 58 0.17 0.074 0.75 0.41 0.18 

a) 

b) 

c) 

14 c,,5N = Wi/mmol of 

Atom& exces14Ef '5, 

SP. incorp. = 
Sp. act. (pCi./mmol) of allylthiourea x ,oo 

Sp. act. (pCi/mmol) of precursor 

The value corrected for the nitrogen atom derived from the ammonia used in the 
preparation of allglthiourea. 
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Chart II 

The Incorporation of Radioactivity into Sinigrin from 4-Methylthiobutyraldoxime-?r 
14 

C 

.,S-glucose Myrosinasc/NH 

CH2=CHC=2GNoso3p 
3, CH2=CHCH2NHkVH2 

7 97% 

Sinigrin Allylthiourea 

The 
14 

C and l5 N double labelled tracer experiment (Table I) showed that nitrogen 

atom of the aldoxime was also incorporated into the molecule of sinigrin being attached 

with the intact carbon chain since 
14 

c/15, ratio in the precursor (0.17) was almost 

equal to the ratio of the metabolite (0.18). Although the specific incorporation 

ratio of 4-methylthiobutyraldoxime-l- 
14 

C (0.38) was a little smaller than that of 

homomethionine (0.65) indicated in the previous paper (3) against expectation, this 

seems to be due to the facts that the aldoxime was a mixture of anti- and syn-form 

and differed from homomethionine in solubility and membrane permeability. 

It appears that sinigrin is biosynthesieed from homomethionine via 4-methylthio- 

butyraldoxime. On the other hand, the author (5) and Wetter (6) have found that 

the bisulphatc residue in sinigrin was derived from sulphate ion and sodium 

thioglucosidc was not a precursor of sinigrin. These findings suggest that sulphur 

atom of thioglucoside moiety in sinigrin would be originated from insertion of SH 

group into 4-methylthiobutyraldoxime or the aldoxime sulphate. On the base of these 

observations a possible sequence for the formation of sinigrin from homomethionine 

might be shorn in Chart III. 
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Chart III 

A Possible Sequence for the Formation of Sinigrin 

SE 
CHJSCH2CH2CH2CHNH2COOH ,-) CH3SCH,CH,CH,CH=NOH ____) CH3SCH2CH2CH2C~NoR 

Homomethionine &Methylthiobutyraldoxime (R = H or SO3H) 

.S-glucose ,S-glucose 
- CH$CH2CH2CH2C:NOS03R + CH2"CH~2C~No~03K 

Olucoibervirln Sinigrin 
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