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immediately before measurements, because the dissolved anils underwent more than 50% hyd ro
lysis on several days standing in this medium. 

pH of the solutions was measured by means of a PHM 4c apparat us ( Rad iometer, Copenhagen) 
and a glass electrode type B of the same firm (correction for the salt erro r on ly over pH 11'5). 
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The reaction of 5-chloro-2-(2,3,5-tri-O-acetyl-p-o-ribofuranosyl)-as-triazin-3(2H)-one1 (V) and 
hydrazine in benzene-methanol affords a yellow substance the elemental analysis and molecular 
weight of which is in accordance with the formula C2sH34Ns016' Deacetylation with methanolic . 
ammonia leads to the parent nucleoside C16H22NsOlO the ultraviolet spectrum of which in aci
dic and neutral medIa exhibits a significant maximum at 350- 351 nm; in alkali, the spectrum 
shows a bathochromic shift of the maximum to 388 nm. From the theoretically possible tauto
meric structures of this nucleoside, both lactam forms are the most probable, namely, the azino 
form I and the hydrazo form II. The infrared spectrum of the chloroform-soluble acetyl deriva
tive shows a single band of the stretching vibration of the free NH group at 3360 cm -1. The 
wavenumber of this band corresponds well to the N(4)- H triazine group situated between two 
exocyclic double bonds. Thus under analogous conditions, the v(NH) band is situated at 3374 
cm- 1 with I-methyl-6-azauraciI2 and at 3363 cm- 1 with I-methyl-4-thio-6-azauraciI2. It is 
noteworthy that the v(NH) band of hydrazobenzene (solution in chloroform) as model of the 
form II is also situated in this region (3380 cm - 1 a nd shoulder at 3 330 cm -1). 
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The triazinone carbonyl v(C=O) band of the acetyl derivative in chloroform (1 713 cm -1) 
lies at considerably high values and indicates the pre~ence of a NH grOup in the ex-position. The 
known infrared spectra of I-methyl-6-azacytosine (III) and 3-methyl-6-azacytosine3 (IV) may 
also be used in determination of the tautomeric structure of the above yellow substance. Thus, 
Table I clearly indicates the spectral similarity of the acetyl derivative VI and compound I V pos
sessing an exocyclic C= N bond in the region of double bond stretching vibrations. Consequently, 
the acetyl derivative is ascribed the azine structure VI and the structure VII belongs to the parent 
nucleoside. 

TABLE I 

Wavenumbers (cm - 1) in Dimethyl Sulfoxide 

Compound 

III 
IV 
VI 

v(C=O) 

J 666 sh ", 1 645 b 

1 706, 1 658 sh 
1 708 b 

v(C=N) 

1 60S, 1 586, 1 526 
1 626 b, 1 591 
1 640, 1 585 

" Shoulder; b the most intensive band in the "carbonyl" region . 

As indicated by n-electron energy calculation ofasimplified model by the Huckel LCAO-MO 
method, the azine tautomeric form is energetically more advantageous, the totaln-electron energy 
E" of 51 ,5z-azinodi(2-methyl-I,2,4-triazin-3(4H)-one) being 33 '4834,8 and that6f1,2:di(2-methyl-
2,3-dihydro-3-oxo-l,2,4-triazinyl)hydrazine being 33'0133,8. Compound VII is stable towards 
air-oxidation even in alkali in contrast to the recently reported 6,6-bisadenine4. In the latter 
case, the presence of a hydrazo system is indicated by the ready oxidation to the azo deriva-
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tive. Formation of the acetyl derivative VI is analogous to the reaction of 2-iodo-l-methylquino 
linium iodide with hydrazine where the proton shift results in stabilization to the azine 5 

Compound VII does not inhjbit the growth of Escherichia coli (inorganic medium, glucose) 
at the concentration of 1000 Ilg per 1 ml. 

v 

EXPERIMENTAL 

NH,' NH, • 

VI, Rl = COCH) 
VII, RI=H 

Ultraviolet spectra were taken on a Beckman DU type apparatus. Infrared spectra were recorded on a Zeiss UR-IO spectro
photometer. Quantum calculations were performed on an Elliot 503 computer (standard program for HUckel LCAO-MO.· 
Autocode 503 Mk.4, paramelers according to ref.6 ,7). The 1] value equal to 0·9 was used for the N-N hydrazine group. 

51 ,52 -Azinodi(2-(2,3,5-tri-O-acetyl)-13-D-ribofuranosyl-as-triazin-3( 4H)-one) (VI) 

A solution of the chloro derivative V (crude materal, prepared from 5 mmo! of 2',3',5'-tri-O-ace
tyl-6-azauridine according to ref. l ) in a mixture of benzene (12 ml) and chloroform (20 ml) is 
cooled down to - 60°C and treated dropwise under stirring with a solution of 80% hydrazine 
hydrate (0'17 ml) and triethylamine (0'7 ml) in methanol (5 mI). The cooling is then interrupted 
and the reaction mixture is stirred at room temperature for 20 hours. The precipitate of triethyl
amine hydrochloride is filtered off, the filtrate evaporated to dryness, and the crystalline residue 
recrystallised from methanol (100 ml) to afford 720 mg of the yellow substance VI, m.p. 129 to 
130°C. Concentration of mother liquors afforded additional 220 mg, m.p. 125- 128°C. The ana
lytical sample melted at 130-131°C (methanol). Ultraviolet spectrum (80% aqueous ethanol): 
Amax 243 nm, Amax 353- 356 nm,Amin 278 nm. For C2sH34Ns016 (738·6) calculated: 45'45%C, 
4'56% H, 15'15% N; found: 45'13% C, 4·78% H, 14'98% N . Without triethylamine, the analogous 
reaction gave a lower (half) yield. 

V. Kvasnicka, Institute of Physical Chemistry, Czechoslovak Academy of Sciences, Pra-
gue 2 
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51 ,52-Azinodi(2-~-D-ribofuranosyl-as-triazin-3(4H)-one) (VII) 

A solution of the acetate VI (200 mg) in 30% methanoJic ammonia (10 ml) was allowed to stand 
at room temperature for 20 hours, evaporated, and the crystalline residue triturated with methanol 
(3 ml) to afford 110 mg (83%) of the nucleoside VII, m.p. 259- 260°C. The analytical sample 
melted at 260°C (30% aqueous methanol). For CI6H22Ns010 (486-4) calculated: 39'68% C, 
4'55% H, 23'05% N; found: 39'69% C, 4'74% H, 22·80% N. Paper chromatography, RF value: 
at the start line in I"butanol-water (85 : 15) and 0·21 in 2-propanol-concentrated aqueous am
monia-water (7: 1 : 2). Ultraviolet spectrum, pH 1: Amax 239 nm (8 12·3 . 103

), Amax 351 nm 
(825'6.103

), Amin 278 nm (84' 3 . 103
); pH 7: Amax 237 nm (8 13·1 . 103

), Amax 350 nm (e 24·0 . 103
), 

lmin 278 nm (e 4'75.103
); pH 13: Amax 252 nm (e 12'0 . 103

), Amax 388 nm (e 21,2 . 103
), Amin 

309 nm (e 6·1 . 103
). 

Analyses were performed in the Analytical Department (Dr J. Horacek, Head) 0/ this Institute. 
The authors wish to thank Dr J. Skoda/or bacteriostatic tests and Dr A. Vitek/or qllantum chemical 
calclI/at ions. 
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As reported in an earlier paperl of this Series, the reaction of 6-azauracil and benzyl chloride 
in aqueous sodium hydroxide has furnished 1-benzyl-6-azauracil. Under analogous conditions, 
uracil (I) and benzyl chloride afford I-benzyl uracil (lI). The structure of compound II was 
established by cyanoethylation to compound II which was identical with the specimen obtained 
by benzylation of 3-(2-cyanoethyl)uraciI2,3 (IV) . Consequently, the course of benzylation 
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