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N-(6-Aza-5-uracilyl)- and symmetrical N,N'-bis(6-aza-5-uracilyl)ethylenediamines 
were obtained by reaction of l-bromo-6-azauracil with ethylenediamlne. N,N'- 
Bis(l-8-D-glucopyranosyl-6-aza-5-uracilyl)ethylenediamine was synthesized by con- 
densation of the silylated dibase with u-acetobromoglucose and subsequent de- 
acylatlon of the resulting octaacetyl derivative of a "dinucleoside." 

In order to obtain new antlmetabolites of nucleic exchange and inhibitors of protein 
biosynthesis we made an attempt to synthesize an unusual "dinucleoside" containing two 6- 
azauracil bases bonded covalently through an ethylenediamine bridge. 

Syntheses of "dinucleosides" of this type, particularly those that are connected at the 
N, position of two adenosines, are known [2, 3]. 

The synthesis of a symmetrical 6-azauracil dlaglycone was accomplished by a modified 
method for the preparation of 5-amino-substltuted 6-azauracils [4]. N-(6-Aza-5-uracilyl)- 
ethylenediamine (II) and N,N'-bis(6-aza-5-uracilyl)ethylenediamine (III) in a ratio of i0:I 
were obtained by reaction of 5-bromo-6-azauracil (I) [5] with ethylenediamine in the presence 
of copper bromide and various hydrogen acceptors (sodium carbonate, trlethylamine). The iso- 
lation of the symmetrical diaglycone was based on the different solubilities of the products 
in aqueous solutions at pH < 6. 
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Compounds II and III are hlgh-meltlng substances that are only slightly soluble in or- 
ganic solvents and have different chromatographic mobilities (Table I). 

The UV spectra of II and III are similar to the spectra of a model compound --5-methyl- 
amlno-6-azauracil (IV); at pH 1 they had close absorption maxima at 303-308 nm, whereas a 

*See [I] for communication XXX. 
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TABLE i. UV Spectra and Chromatographic Mobilities of 5-Ethyl- 
enediamine Derivatives of 6-Azauracll 
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308 (4,58) 
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a) For II, III, and IV R, = H, for V RI = 2,3,4,6-tetra-O- 
acetyl-8-D-glucopyranosyl [Glc(OAc)~], and for VI and Vli R, = 
B-D-glucopyranosyl (Glc). b) In ethanol, c) On Silufol in 
benzene-acetone (2:1). 

hypsochromic shift of 6-10 nm was observed in alkaline media, and considerably higher absorp- 
tion intensity was observed for the symmetrical dibase. In the PMR spectrum of bis(6-aza-5- 
uracilyl)ethylenediamine the resonance signals of the protons of the--NH--CHa-- bridge pairs 
are nonequivalent, which can apparently be explained by nonequivalence of the indicated pro- 
tons in connection with the difference in their spatial environment in the case of the most 
favorable configuration of the molecule, which is stabilized by intramolecular hydrogen 
bonds. 

The corresponding acyldinuclaoside V was synthesized by condensation of silylated dibase 
I11 with two equivalents of u-acetobromoglucose in the presence of an HgO/HgBra catalyst (see 
the previous scheme). The isolation of V and its deacetylation and the purification of thefree 
"dinucleoside" were accomplished by the method described in [6]. The structures of glycosides 
V and VI were confirmed by the results of elementary analysis and by a comparison of their UV 
spectra with the spectra of the previously synthesized 5-methylamino-6-azauracil NI-B-D-gluco- 
pyranoside (VI) [6] (see Table 1). The close values of the absorption maxima of VI and VII 
in solutions with different pH values and the higher (by a factor of two) extinction of VI 
with respect to VII constitute evidence for the diglycoside structure of the synthesized "di- 
nucleoslde." The absence of signals of protons attached to Nz and the presence of an N3--H 
resonance band in the PMR spectrum of V indicate the N: position of the glucoside residues 
in the azapyrimidine rings. The anomeric protons are represented by two doublet signals for 
V and one doublet for VI (evidently because of the effect of the solvent) with the same spin-- 
spin coupling constant (9 Hz), which confirms the B configuration of the glycoside centers. 

EXPERIMENTAL 

The UV spectra of solutions (2-10-s-6.10 -s M) of the compounds in water or ethanol were 
recorded with a Specord UV-vis spectrophotometer. The specific rotation was determined with 
a Spectropol-i apparatus. The PMR spectra of solutions of the compounds in d6-DMSO (for III), 
CDCI3 (for V), and DaO (for Vl) were recorded with a Telsa BS-487B spectrometer (80 MHz) at 

1274 



30~ with hexamethyldisiloxane as the internal and external standard. Chromatography was 
carried out on Filtrak FN-12 paper in n-butanol--acetlc acid-water (5:2:3) (A) and isopropyl 
alcohol--25% ammonia--water (7:1:2) (B) systems and on Silufol in a benzene--acetone (2:1) 
system (C). 

N-(6-Aza-5-uracilyl)- and N,N'-Bis(6-aza-5-uracilyl)ethylenediamines (II and III). A 
3-ml sample of a 1% solution of copper bromide and 2.4 ml of 70% (21 mmole) aqueous ethylene- 
diamine were added to 30 ml of an aqueous solution of 7.68 g (40 mmole) of I and 2 g of 
sodium carbonate, and the mixture was heated in an autoclave at 140~ for 3 h. It was then 
cooled, and the precipitate (4.64 g) was removed by filtration and dissolved in 50 ml of hot 
water and i0 ml of concentrated ammonium hydroxide. The solution was decolorized with char- 
coal and filtered, and the filtrate was concentrated in vacuo to half its original volume. 
The concentrate was acidified to pH 3, and the resulting cream-colored precipitate was re- 
moved by filtration and washed with water to give 0.59 g (5%) of III. An analytical sample 
was obtained by additional reprecipitation of III from an alkaline solution by addition of 
acid to give a product that decomposed above 320~ PMR spectrum, 6:11.07 (s, N,-H), 6.82 
(s, N3--H), 3.97 [m, N-H attached to C(s)], and 3.60 and 3.57 ppm (d, CHa, J = 2.5Hz). Found: 
C 33.9; H 3.4; N 39.5%. CoH,oN,O~. Calculated: C 34.0; H 3.4; N 39.7%. 

Alcohol (I0 ml) was added to the mother liquor, the mixture was cooled, and the crystals 
of the hydrochloride of II were removed by filtration to give 4.46 g (54%) of a product with 
mp 272-274~ (from aqueous alcohol). Found: C 26.8; H 5.2; C1 16.2; N 30.7%. CsH,oCINsOa- 
H20. Calculated: C 26.6; H 5.4; C1 15.8; N 31.1%. Free II was obtained by dissolving 3.8 g 
of the hydrochloride in 500 ml of methanol and passing dry ammonia through the solution. 
Workup gave 3.0 g (95%) of a product with mp 268-276~ (dec., from water). Found: C 34.7; 
H 5.1; N 40.8%. CsHgNsOa. Calculated: C 35.1; H 5.3; N 40.9%. 

N,N•-Bis[•-(2,3,4,6-tetra-•-acety•-8-D-g•uc•pyran•sy•)-6-aza-5-uraci•y•]e•hy•enediamine 
(V). A mixture of 0.28 g (i mmole) of III, 18 ml of hexamethyldisilazane, and 5 ml of tri- 
methylchlorosilane was heated for 9 h, after which the solvent was removed by vacuum distil- 
lation. Solvent residues were removed by evaporation with benzene (two 15 ml samples), and 
the oily residue was dissolved in 15 ml of absolute benzene. The solution was treated with 
0.25 g samples of mercuric oxide and mercuric bromide and 0.85 g (2.06 mmole) of u-aceto- 
bromoglucose [7], and the mixture was maintained at room temperature for 6 days. Alcohol 
(5 ml) was added to it, the resulting precipitate was removed by filtration, and the filtrate 
was evaporated in vacuo. The residue was dissolved in 200 ml of chloroform, and the solution 
was purified to remove mercury residues [6]. The solvent was removed by vacuum evaporation, 
and the residue was crystallized from ethyl acetate to give 0.81 g (86%) of a product with 
mp 157-159~ PMR spectrum, 8:6.12 (s, N3-~H), 4.32 [m, N--H attached to C(5)], 3.88 and 3.80 
(d, CH2, J = 5.5 Hz), and 5.30 and 5.18 ppm [d, C'(,)--H, J,',2 = 9 Hz]. Found: C 45.1; H 
4.9; N 11.7%. C3oHdeNeOa:. Calculated: C 45.0; H 4.8; N 11.9%. 

N,N'-Bis(l-B-D-glucopyranosyl-6-aza-5-uracilyl)ethylenediamine (VI). A 0.21-g sample 
of octaacetate V was dissolved in 25 ml of methanol, and the solution was saturated with dry 
ammonia at --5~ It was then maintained at 4~ for 2 days, after which the ammonia and the 
solvent were removed by vacuum evaporation, and the residue was crystallized from aqueous 
alcohol to give 0.12 g (92%) of a product with mp 291-292~ and [u]~o +6 o (c 0.5, H,O). PMR 
spectrum 6:5.81 ppm [C'(1)--H, Js',~ = 9 Hz]. Found: C 39.6; H 4.9; N 18.5%. C2oHaeNeO,~. 
Calculated: C 39.7; H 4.7; N 18.5%. 
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