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1-Methylhydantoin and 5-hydroxy-1-methylhydantoin were 
isolated as plant growth regulators from rabbit skin tissue which 
had been inflamed by inoculation with vaccinia virus. 

During our screening process for unique bio-active metabolites induced in 

animals by viral infections, two hydantoin plant growth regulators, 1 and 2, 

were isolated. This kind of approach, in which cells and tissues are used as 

virtual invivo bioreactors, has not previously been successful in leading to 

low molecular weight bioactive substances as distinct from high molecular 

weight products such as the interferons. The first indication that an extract 

of vaccinia virus-inoculated rabbit skin tissues contained metabolite(s) not 

present in the extracts of normal skin was obtained by using cut white 

chrysanthemum flowers; the extract from the inflamed skin prolonged the life 

of such flowers considerably, whereas the extracts from normal skin did not. 

Subsequently, the more sensitive rice-germination test was used as the 

bioassay method during isolation of the active principle(s), since it had been 

already shown in a previous paper to be useful for this purpose' and it could 

distinguish active fractions, newly obtained from the inflamed skin, from 

those containing two active diketopiperazines' proved to be common in skin. 
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The skin tissue extract of vaccinia-infected rabbits was prepared by a 

modified method based on that of Aonuma et cd.:2 an aqueous phenol extract from 

the skin tissue was boiled and filtered. After removal of the solvent, the 

residue was dissolved in a minimal amount of water and extracted with ethyl 

acetate. Evaporation of the organic extract invacuo, followed by column 

4587 



4588 

chromatography (silica-gel; ethyl acetate), gave the two active principles as 

colourless crystalline products, 1 (mp 158 oC) and 2 [mp 138OC (Found: C,37.1; 

H,4.7; N,21.5. C4H6N203 requires C,36.9; H,4.7; N,21.5 %)I. Tile first product 

was clearly ?-methylhydantoin (1) because its NMR and mass spectra were 

identical with those of an authentic specimen. 3 The even more active rice- 

germination promoter (2) was assigned the structure, 5-hydroxy-l- 

methylhydantoin, initially on its elemental analysis, spectral data4 and its 

pKa value (8.64): the latter value and the chemical shift at 10.64 ppm (in 

DMSO-66) were evidently derived from a free S-NH rather a free I-NH grouping 

because pKa values5 cu. 8.5 and >I3 and chemical shifts6 of cu. 10.5 and cu. 

8.5 ppm (in DMSO-d6) have been reported for the respective groupings in 

hydantoins. The isolated natural product (2) was almost certainly a one to 

one racemic mixture because its [u]D value approximated to zero. 

The structure of the new hydantoin 2 was also consistent with the fact 

that both hydantoins) 1 and 2, could be correlated each other as follows. 

Treatment of 2 with aqueous HI gave 1 in 92 % yield, whereas 1 was converted 

into 2 in 64 "p yield by oxidation. Thus, I-methylhydantoin (1: 1.0 mniol) and 

lead tetraacetate (1.1 mmol) in benzene were refluxed for 6 hours, followed by 

purification by column chromatography to yield 5-acetoxy-1-methyl-hydantoin,? 

which was hydrolyzed with 0.6N aqH2SO4 to 2 (mp 137-138 oC). 

A phenol extract from normal skin,2 was treated by the same procedure. 

Neither 1 nor 2 couid be detected in any fraction, This fact suggested that 

both hydantoins were not artefacts and that their production has been induced 

by the inoculation with vaccinia virus. 

The major active principle (2) showed its effect on the flowering period 

of cut white chrysanthemum at a concentration as low as 10m6M; whereas the 

minor active principle (1) showed no effect on the cut flower at the concen- 

tration of ?O-'lM. It should be noted that 1 has also been isolated and 

recognized as a germination promoter from microorganism.8 
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