
NOTES 4781 NOVEMBER 1961 

The only analogous reaction we are aware of is 
the report by Be113 of the formation of a crystalline 
material by the reaction of benzoquinone and 
quinaldine in refluxing xylenc, which in subsequent 
work by Bothner-By4 was shown to be 11. This 
compound is in reality formed as an adduct of the 
hydroquinone and quinaldine, the hydroquinone 
being formed by the reduction of the quinone by 
t,he amine. 

We have not observed the reaction for any of the 
other diamine-quinone systems studied,' and be- 
lieve that the driving force in this case is the com- 
parative stability of the diimine of diaminodurene. 
This stability has been noted by Michaelis et ai.: 
who report that of thirty-three C- and/or N-alkyl 
substituted and unsubstituted p-phenylenedia- 
mines, only diaminodurene has a sufficiently stable 
diimine to allow measurement of the equilibrium 
involving diamine, diimine and semiquinone radi- 
cal. 

The salt I is an insulator ( p  powder - lo'* 
Cl cm.), and could be present in the charge-transfer 
crystals grown from benzene and responsible for 
the higher resistivity. The possibility of this type 
of reaction under mild conditions should be care- 
fully considered in relation to any study of electri- 
cal properties of these complexes. 

EXPERIMENTAL 

When diaminodurend (1.6 g.) and chloranil (2.5 g.) 
separately dissolved in benzene (total volume 1700 ml.) 
at room temperature were mixed, material precipitated 
almost immediately which waa a mixture of the dianlino- 
durene-chloranil 1 : 1 charge-transfer complex, a black crys- 
talline miterial, and a lighkolored material (approximately 
1 .O g. crude). The light colored material after five recrystal- 
lizations from alcohol and sublimation decomposed a t  
191' and was identical in its infrared spectrum and decom- 
position point with the reaction product of 1:l ratios of 
&trmhlorohudrouuiacinone and diaminodurene mixed in ethanol, 

I ^  

the salt I. 

Cl, 34.4. Found: C, 46.1; H, 4.3; N, 7.3; C1,33.7. 
Anal. Calcd. for CleH&LNZO*: C, 46.6; H, 4.4; N, 6.8; 
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The reaction of diazomethane with the weakly 
acidic hydrogen atom of uridine was employed by 
Levene and Tipson1 to prepare 1-methyluridine. 
The procedure has since been applied to other 
pyrimidine nucleosides both with and without 
protecting groups2*a on the sugar hydroxyl groups. 

Bredereck and Martini' treated some purine 
nucleosides with diazomethane and applied the 
the name 1-methylinosine to the product of the 
reaction with tri-0-acetylinosiae. While it was not 
unreasonable to expect this compound to result 
from the reaction,s the structure was not proved, 
the homogeneity of the product was not demon- 
strated, and no characterization was presented 
which would permit the compound to be recognized. 
An acid hydrolysis was carried out to produce, in 
unspecified yield, a material which was assigned the 
structure 1-methylhypoxanthine. The lack of proof 
of structure of this hydrolysis product was pointed 
out by Elioq6 who has prepared 1- and 3-methyl- 
hypoxanthine by unambiguous syntheses and re- 
ported their ultraviolet spectra and prtper-chroma- 
tographic behavior. As a water-soluble l-alkylino- 
sine of undoubted structure was needed for infrared 
spectroscopic studies,' the reaction of diazomethane 
with tri-0-acetylinosine was reinvestigated. From 
the heterogeneous reaction mixture, crystalline 1- 
methylinosine (I) was obtained and characterized 
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for the first time, and its structure was proved with 
the aid of the earlier work on the hypoxanthines.6 
6 - Methoxy-9 -8- D -ribofuranosylpurine, (11) the 
product of 0-methylation, was also shown to be an 
important product of the reaction. 

EXPERIMENT.4L8-9 

The method of Bredereck and Martini4 was followed in 
allowing diazomethane to react with tri-0-acetylinosine'O 
in solution in methanol and acetone.6 The product isolated 
by precipitation with ether, as described, appeared to  melt 
from -110-120" and could not be crystallized from any of a 
number of different solvents. Paper chromatography in 
solvent system A showed two main spots at R f  0.44 and 0.70 
with some quenching material below 0.44. 

I n  order to obtain a partial resolution of the mixture, 1 g. 
of the reaction product waa dissolved in 1-butanol saturated 
with water and chromatographed on 100 g. of potato starch, 
using the same solvent for elution. Fractions of approxi- 
mately 10 ml. were collected and the development of the 
column was followed by paper chromatography and ultra- 
violet spectroscopy. 

200 4 00 600 700 

ML.  EFFLUENT 

Figure 1 

The elution curve is shown in Fig. 1. The first and second 
large peaks contained primarily the 6-methoxy and 1-methyl 
compounds, respectively, as demonstrated below. In addi- 
tion, there was a small amount of material of A,, 257 and 
R f  0.55 a t  - 380 ml. of effluent, and, beginning with the 
trailing edge of the second large peak, material of X,,, 
261 mp and Amin 240 m p  was eluted. These other compo- 
nents were not investigated further. 

I-Methylinosine. The tubes from 320-460 ml. contained 
400 nig. of a material of R f  0.44. Evaporation yielded a 
crystalline compound of m.p. 200-205", and recrystalliza- 
tion for analysis raised this value to 211-212'. The absorp- 
tion spectrum had a maximum a t  251 mp ( e  10,400) and 
minimum a t  227 mp. 

Anal. Calcd. for CllH14N406: C, 46.81; H, 5.00; N, 19.85; 
OCH3,O.OO; NCH3, 5.32. Foulid: C, 46.89; H, 4.95; N, 19.95; 
OCHs, 0.0; NCH,, 5.52. 

As the analytical values showed that a single N-CH3 
group had been introduced, the compound had to be either 
1-methyl- or 3-methylinosine. To distinguish between the 
two possibilities, the crystalline material was heated for 1 
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hr. a t  100' in 5oJ, sulfuric acid and then neutralized with 
barium hydroxide. The ultraviolet spectra of the hydrolysis 
product were measured at three p H  values and compared 
with the spectra of authentic 1-methyl- and 3-methyl 
hypoxanthine, reported previously by Elion. 

ULTRAVIOLET ABSORPTION MAXIMA (mp) 

PH Product hypoxanthine hypoxanthine 
Acid Hydrolysis 1-Methyl- 3-Methyl- 

7 251 25 1 264 
1 249 249 253 

11 260 260 265 

Further confirmation of the identity of the purine was 
provided by a comparison of the R f  values of the hydrolysis 
product with those of authentic samples of l-methylhypo- 
xanthine and 3-methylhypoxanthine. Thus, the hydrolysis 
product and 1-methylhypoxanthine both moved with an 
R f  of 0.59 in solvent A, whereas 3-methylhypoxanthine had 
an R f  of 0.46. In system B, and R, values were 0.30,0.30, 
and 0.15, respectively. 

It is therefore clear that the hydrolysis product is 1- 
methylhypoxanthine, not 3-methylhypoxanthine, and hence 
that the nucleoside is 1-methylinosine. 
6-~ethoxy-9-&~-ribofuranosy~purine (11). The tubes from 

80 to 190 ml. were pooled and found to contain a single 
ultraviolet-absorbing material. The R, value (0.70 in system 
A) and the ultraviolet maximum (248 mp) were the same as 
those of an authentic sample of 11.11 Acid hydrolysis of 
authentic I1 and of the present material gave products 
having the same R, as hypoxanthine (0.49 in system A; 
0.19 in system B). On the basis of the 6 value reported 
earlier" these tubes contained 190 mg. of the 0-methyl 
compound, or about 20% of the total material. 
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The preparation of higher ketals from 2,2-dimeth- 
oxypropane by acid catalyzed interchange has 
recently been described in detail.' In these labora- 
tories, we had attempted to prepare the polymeric 
ketal by the reaction of equimolar amounts of 1,4- 
butanediol and acetone dimethyl ketal through 
similar methods. Instead, the heretofore unde- 
scribed cyclic ketal, 2,2-dimet hy I- 1,3-dioxepane, 
resulted in about a 75% yield. 
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