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Abstract 

2-(1-Nitronaphthalen-2-ylamino)ethanol, prepared from 2-methoxy-1-nitronaphthalene and 2-amino- 
ethanol, can be reduced to 2-(1-aminonaphthalen-2-y1amino)ethanol which condenses with 
1-methylalloxan to give 7-(2-hydroxyethyl)-lO-methylnaphtho[l,2-g]pteridine-9,11(7H,10H)-dione. 

12-(2-Hydroxyethyl)-9-methylnaphtho[2,l-g]pteridine-8,10(9H,12H)-dione can be prepared by a 
similar reaction sequence from 1-methoxy-2-nitronaphthalene. 

The reaction of 2-methoxy-I-nitronaphthalene with 2-aminoethanol provides a 
convenient synthesis of 2-(I-nitronaphthalen-2-y1amino)ethanol. Reduction of the 
latter to 2-(1-aminonaphthalen-2-y1amino)ethanol followed by a condensation with 
I-methylalloxan gives 7-(2-hydroxyethyl)-l0-methylnaphtho[l72-g]pteridine-9,11- 
(7H710H)-dione (Scheme 1, route A). 

Scheme 1 

By a similar route, 1-methoxy-2-nitronaphthalene can be used to synthesize 
12-(2-hydroxyethy1)-9-methylnaphtho[2, I-glpteridine-8,10(9H, 12H)-dione (Scheme 1, 
route B). 



Short Communications 

These reactions represent parts of new general routes to N-alkylnaphthalene-1,2- 
diamines and to the title compounds starting from 1- and 2-naphthols; the more 
toxic 1- and 2-naphthylamines have previously been used as starting materials in the 
synthesis of both 7-alkylnaphtho[l,2-glpteridine-9,11(7H, lOH)-di~nes'-~ and 12-alkyl- 
naphtho[2,l-glpteridine-8,10(9H, 1 2 ~ ) - d i o n e s . ~ , ~  

Experimental 
Ultraviolet-visible spectra were recorded on a Cary 17 spectrophotometer, and mass spectra on a 

Varian MAT CH5 spectrometer. 
Microanalyses were performed by Dr A. D. Campbell and his associates at the University of 

Otago. 

2-(I-Nitronaphthalen-2-ylamino)ethanol 

2-Methoxy-1-nitronaphthalene (1.4 g, 0.007 mol) and 2-aminoethanol (1 .2  g, 0.02 mol) were 
dissolved in chloroform (5 ml) and heated under reflux for 2 h. The solution was cooled, diluted with 
chloroform (20 ml), and repeatedly extracted with water to remove excess amine. After drying 
(magnesium sulphate), the chloroform was evaporated under reduced pressure. The solid was 
recrystallized twice from chloroform and gave bright orange crystals of 2-(1-nitronaphthalen-2- 
ylamino)ethanol, m.p. 127-128"; yield 1.25 g (74%) (Found: C, 62.1 ; H, 5.3; N, 11.9. Calc. 
for C12H12NZ03: C, 62.1; H, 5.2; N, 12.1%). 

This compound was prepared and purified by the methods described above for the isomer 
2-(1-nitronaphthalen-2-y1amino)ethanol. The yield was 86% and the compound had m.p. 130-131' 
(Found: C, 61.9; H, 5.4; N, 12.1. Calc. for Cl2H1,N2O3: C, 62.1; H, 5.2; N, 12.1%). 

A solution of stannous chloride (3.6 g, 0.016 mol) in hydrochloric acid (10 ml, sp, gr. 1.18) 
was added to a solution of 2-(1-nitronaphthalen-2-y1amino)ethanol (1 g, 0.004 mol) in hydrochloric 
acid (10 ml, sp. gr. 1.18). The solution was heated until decolorization had occurred. It was then 
cooled, and chilled 30% sodium hydroxide solution (20 ml) was added. The alkaline solution was 
extracted with ether. The ether solution was dried, filtered, and evaporated under reduced 
pressure to give crude 2-(1-aminonaphthalen-2-y1amino)ethanol. Owing to the instability in air of 
the diamine, it was not purified, but immediately dissolved in a small volume of glacial acetic acid, 
and added to a solution of 1-methylalloxan (0.68 g, 0.004 mol) and boric acid (2 g)  in glacial acetic 
acid (10 ml). The solution was refluxed for 5 rnin. The solvent was removed under reduced pressure 
and the residue was suspended in water, filtered and washed. After drying, the orange solid was 
chromatographed on silica gel (BDH 60-120 mesh) with chloroform/formic acid (4 : 1) as eluting 
solvent. Mass spectral analysis suggested the purified product was the formate ester [rnle 350 (Mt)]. 
It was dissolved in hydrochloric acid (sp. gr. 1.19), reprecipitated with water, collected and washed 
with water. The fine orange crystals were dried under vacuum at 20" for 12 h, m.p. 287-288'; 
yleld 0.48 g (35 %). Mass spectrum: rnle 322 (M +), 292, 278, 249, 221, 193, 179, 166, 152, 140. 
A,,, (5% aqueous dimethylformamide): 303 (8 19000), 456 (16500) and 467 nm (16400) (Found: 
C, 62.4; H, 4.5; N, 16.6. Calc. for Cl7Hl4N4O3,QH2O: C, 62.2; H, 4.5; N, 17.1 %), 
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The method described above for the synthesis of the isomeric compound 7-(2-hydroxyethy1)-10- 
methylnaphtho[2,1-g]pteridine-9,11(7H,10H)-dione was followed. The crude product was suffi- 
ciently soluble in glacial acetic acid to be recrystallized; it has m.p. 278-279"; yield 0 .9  g (65%). 
Mass spectrum: mle 322 (M+), 292, 278, 249, 221, 179, 166, 152, 139. A,,, (5% aqueous 
dimethylformamide): 303 (E 29000), 374 (7700), 480 (11500) and 498 nm (11500) (Found: 
C, 63.3; H, 4.5; N, 17.3. Calc. for CI7Hl4N4O3: C,  63.4; H, 4.4; N, 17.4%). 
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