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Treatment of 3-methyl-6-(1-methy1hydrazino)uracil (I) with 

phenacyl bromides afforded the corresponding 3-aryl-1,6-di- 

methylpyrimido [4,5-cl - pyridazine-5,7 (1g,6H) -diones (3-aryl- 
4-deazatoxoflavins) (IIa-c) and 3-aryl-1,7-dimethyl-6,8- 

dioxo-1,4,6,7,8-pentahydropyrimido[4,3-~l-~-triazines 

CIIIa-c). The reaction of arylaldehyde N-methyl-N-(3- 

methyluracil-6-y1)hydrazones (IVa-e) with triethyl ortho- 

formate in DMF also gave the respective 4-deazatoxoflavins 
(IIa-e) . 

3-Phenyl-4-deazatoxoflavin (IIa) thus obtained oxidized 

alcohols under alkaline conditions in the dark to yield the 

corresponding carbonyl compounds, while it is itself hydro- 

genated to 4,8-dihydro-3-phenyl-4-deazatoxoflavin (V). 

1,6-~imethylpyrimido[4,5-~lpyridazine-5,7(1~,6g)-dione (4-de- 

azatoxoflavin) where N-4 of the antibiotic toxoflavinl is replaced 

by CH, has a similar conjugated system to those of flavin and pyri- 

mido[4,5-blquinoline-2,4 - (3g,lOg) -dione (5-deazaflavin) *13 in the 

molecule. Furthermore one of canonical forms of its resonance can 



be considered as a model of the 6-aza analog of nicotinamide nucleo- 

tide. Therefore it would be expected that 4-deazatoxoflavin deri- 

vatives might abstract hydrogen equivalents from hydrogen donors 

under certain conditions. 

X = N: flavin nicotinamide 

X = CH: 5-deazaflavin nucleotide 

4-Deazatoxoflavin and its analogs have first been synthesized 

by Castle et by the condensation of 3-methyl-6-(1-methylhydra- 

5 zino)uracil with appropriate O(-diketones. We now present two 

new synthetic methods of 4-deazatoxoflavin derivatives and oxidation 

of alcohols by them under alkaline conditions. 

Synthetic Method A Refluxing of 3-methyl-6-(1-methylhydra- 

zino)uracil (I) with an equimolar amount of phenacyl bromide in 

ethanol for 5 hr afforded a mixture of 1,6-dimethyl-3-phenylpyrimi- 

do[4,5-clpyridazine-5,7(1g,6H)-dione - (3-phenyl-4-deazatoxoflavin) 

(IIa) and 1,7-dimethyl-6,8-dioxo-3-phenyl-1,4,6,7,8-pentahydro- 
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pyrimido[4,3-cl-as-triazine (IIIa). The initial reaction mixture 

included an intermediate for IIa, 4,8-dihydro-1,6-dimethyl-3-phenyl- 

pyrimidoI4,5-clpyridazine-5,7(la,6H)-dione (4,8-dihydro-3-phenyl-4- 

deazatoxoflavin) (V) (vide infra), besides IIa and IIIa. The com- 

pound IIIa was separated out from the reaction mixture, while the 

compound IIa was isolated by evaporation of the filtrate. The 

assigned structures of these products were derived on the basis of 

elemental analyses, molecular weights as determined by mass spectro- 

metry, and IR spectra and especially by NMR data [ (CF3COOH)S IIa: 

6 1 3.63 (3H, s, N -CH3), 4.73 (3H, s, N -CH3), 7.56-8.23 (5H, m, aro- 

4 matic protons), 9.39 (LH, s, C -H). IIIa: 3.62 (3H, s, N-CH~), 
4 9 3.73 (3H, s, N-CH3), 5.02 (2H, s, C -HZ), 5.80 (lH, s, br, C -H), 

7.45-7.95 (5H, m, aromatic protons)l. Other 4-deazatoxoflavins 

(IIb,c) and pyrimido[4,3-cl-as-triazine derivatives (IIIb,c) were 

similarly prepared by refluxing I with the corresponding phenacyl 

bromides in ethanol (see Tables 1 and 2). 



TABLE 1. 3-Substituted 4-Deazatoxoflavins 

Compd . 3-Substituent (R) MP("c)~) Yield ( % )  
NO. Method A Method B 

I Ia 'gH5 250 4 3 3 5 

IIb 4-C1-C6H4 248 27 3 6 

IIc 4-Br-C H 255 28 3 3 6 4 
IId 3,4- (CH30) 2-C6H3 303 30 

IIe 3,4-CH202-C6H3 287 4 3 

a) All compounds were recrystallized from ethanol. 

TABLE 2. 3-Substituted 1,7-Dimethyl-6,8-dioxo-1,4,6,7,8-penta- 

hydropyrimido14,3-cl-as-triazines 

Compd. 3-Substituent (R) MP("c)~) Yield (%) 
NO. 

IIIa C6H5 235 45 

IIIb 4-C1-C6H4 276 5 2 

IIIC 4-Br-C6H4 284 5 0 

a) All Compounds were recrystallized from ethanol. 

Synthetic Method B Heating of arylaldehyde N-methyl-N-(3- 

methyluracil-6-yl) hydrazones (1~a-e)' (0.01 mol) with excess triet- 

hyl orthoformate (10 ml) in DMF (20 ml) at 160' for 10 hr resulted 

in the formation of the corresponding 4-deazatoxoflavins (IIa-el, 

which were identical with the samples prepared by Synthetic 

Method A (Table 1). 

It is noted that neither the Vilsmeier reagent nor dimethyl- 

formamide dimethylacetal was effective for the cyclization of IV 

to I1 under various conditions. 
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Oxidation of Alcohols by 4-Deazatoxoflavin The 4-deazatoxo- 

flavin (IIa) (2 mmol) and KOH (9 mmol) were added to a mixture of 

benzyl alcohol (3 g ) ,  DMF (3 ml) and water (2 ml), and then the mix- 

ture was warmed at 80' for 1 hr in the dark. From the reaction 

mixture benzaldehyde was detected in 75% yield by gas chromatography. 

The reaction mixture was diluted with water and acidified with 

acetic acid to cause the separation of 4,8-dihydro-3-phenyl-4-deaza- 

toxoflavin (V) as yellow powder, mp>300g, in 80% yield INMR 

(CF3COOH)6 V: 3.53 (3H, s, N-CH3), 3.74 (3H, s, N-CH3), 3.94 (ZH, 
4 s, C -HZ), 7.40-7.90 (5H, m, aromatic protons)l. Compound V was 

identical with the authentic sample prepared by reduction of IIa 

with sodium dithionite in the presence of ammonia. The reaction 

of IIa with benzhydrol under the same conditions afforded benzo- 

phenone (70%, not optimum), while IIa was reduced to V. 4-Deaza- 

toxoflavin oxidation of other alcohols are currently under 

investigation. 



cH3 >--T, CH3 

Ira 

1 
R. RI 
2, CH-OH \C = 0 

R R2/ 

Acknowledgement This work was supported in part by a Grant- 
in-aid for Scientific Research from Ministry of Education of Japan. 

The authors are indebted to Misses M. Noda and H. Tsurumoto for 
their technical assistance. 

REFERENCES AND NOTES 

1 F. Yoneda and T. Nagamatsu, Chem. Pharm. Bull. (Tokyo), 1975, 

22, 2001 and references cited therein. 
2 F. Yoneda and Y. Sakuma, J. Chem. Soc. Chem. Corn., 1976, 203; 

F. Yoneda, Y. Sakuma, S. Mizumoto, and T. Ito, J. Chem. Soc. 

Perkin I, 1976, 1805; K. Mori, K. Shinozuka, Y. Sakuma, and 

F. Yoneda, J. Chem. Soc. Chem. Corn., 1978, COM 499, in press. 

3 It is known that 5-deazaflavin oxidizes simple alcohols under 

alkaline conditions to yield the corresponding carbonyl 

compounds: F. Yoneda, Y. Sakuma, and P. Hemmerich, J. Chem. Soc. 
Comm. Chem., 1977, 825. 

4 B. K. Billings, J. A. Wagner, P. D. Cook, and R. N. Castle, 

J. Heterocyclic Chem., 1975, 12, 1221. 

5 G. D. Daves, R. K. Robins, and C. C. Cheng, J. Am. Chem. Soc., 

1962, 8 ,  1724. 

Received, 2nd August, 1978 


