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TRANSFORMATION OF TOXOFLAVIN INTO FERVENULIN VIA 1-DEMETHYLTOXOFLAVIN
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Toxoflavain (I) (1), one of the toxic principles produced by Pseudomonas

cocovenenans (i1dentical with xanthothrican (2) isolated from cultures of an or-

ganism similar to Streptomyces albus), 1s isomeric with fervenulain (II) (3-6)

1solated from Streptomyces fervens n. sp. (i1dentical with planomycan (7) isolated

from Streptomyces rubrareticuli). Compounds I and II, together with 2-methyl-

fervenulone (8), form an interesting class of antibiotics having pyrimido[5,4-e]-
as~triazine as their basic ring system. The present paper describes the trans-
formation of toxoflavin and its derivatives into fervenulin and 1its deravataves.

Heating I under reflux with methyl iodide in dimethylformamide containing
anhydrous potassium carbonate for 2 hr, followed by concentration of the reaction
mixture 1n vacuo and treatment of the residue with water, caused II to separate
in 35% yield and an a good state of purity. The product was i1dentical in all
respects with an authentic sample (5) prepared by an alternative route. Simi-
larly, heating other toxoflavain derivatives (1) with methyl 1odide in dimethyl-
formamide 1n the presence of potassium carbonate led to formation of the
respective 3-substituted fervenulins (TABLE I).

The reaction essentially involves the demethylation of the toxoflavins to
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l1-demethyltoxoflavins (8-demethylfervenulins) (III), then alkylation of the
latters with methyl 1odade. Both heating toxoflavins with excess methyl 1odide
in damethylformamide in the absence of potassium carbonate, and heating toxo-
flavans alone ain dimethylformamide in the presence of potassium carbonate yielded
only the corresponding III in almost quantitative yields. On using dimethyl
sulfoxide instead of dimethylformamide under similar conditions, the demethyla-~
tion did not occur, but the starting material was recovered. The reaction was
likewise not effected by ethanol or by water. Thus dimethylformamide proves to
be an useful reagent for the demethylation of toxoflavins into III, and a number
of IIT have actually been synthesized by refluxing 1 part of the corresponding
toxoflavin in 5 parts of dimethylformamide for 30 min followed by dilution with
water (TABLE II). It should be noted that III have previously been prepared by

multiple step (9).

TABLE I Conversion of Toxoflavins (1) into Fervenulains (5)

Yield (%)
R 1in Starting Materials and Products
Hydrogen 35
Phenyl 52
4-Chlorophenyl 61
3,4-Dimethoxyphenyl 57
3-Pyradyl 66

Next, the alkylation of 3-phenyltoxoflavin, a member of toxoflavin
derivatives, with several alcohols 1in the presence of diethyl azodicarboxylate
and traiphenylphosphine was carried out to obtain the respective homologs of 3-
phenylfervenulin (TABLE III). This procedure 1s an application of the known
alkylation of oxidation-reduction process (10). A typical example 1s as follows.

Refluxing a mixture of 3-phenyltoxoflavin (0.5 g, 0.00196 mole) and ethylene
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TABLE IX

Preparation of 1—Demet:hyltoxoflav1nsa
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3-Substituent (R) M.p. (°C) Yield (%)
Hydrogen 210 (dec.) 85
Methyl 247 (dec.) 89
Phenyl > 300 93
4-Chlorophenyl > 300 98
3,4-Dichlorophenyl >300 98
3,4-Dimethoxyphenyl > 300 95
Styryl >300 95
2-Pyraidyl > 300 96
3-Pyraidyl > 300 97
4-Pyridyl >300 80
2-Thienyl 2300 88

a) All products were recrystallized from EtOH or DMF.

'ABLE III Preparation of l-Substituted 3—Methy1-6-phenyl-7-azaluma21nesa

0
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1-Substituent (R) M.p. (°C) Yield (%)
Methyl 276 51
Ethyl 223 60
n-Propyl 214 67
1-Propyl 226 76
Allyl 213 78
2-Hydroxyethyl 215 95

a)

All products were recrystallized from EtOH

)
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glycol (1.23 g, 0.0196 mole) in 40 ml of dioxane 1n the presence of diethyl azo-
dicarboxylate (0.685 g, 0.00392 mole) and traphenyl phosphine (0.77 g, 0.00284
mole) for 3 hr, concentration of the reaction mixture in vacuo, and treatment of
the residue with ethanol caused separation of l-hydroxyethyl-3-methyl-6-phenyl-
7~azalumazine, which was collected by filtration, washed with benzene, and

recrystallized from ethanol to give pale yellow crystals.
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