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favorable results were obtained during catalytic 
desulfuration of the 8-benzyl derivative (IIIb). 

 EXPERIMENTAL^^ 
6,8-Dihydroxypurine (11). A solution of 2-thiouric acid 

( I )  ( 4  g.) in 2.5% sodium hydroxide (80 ml.) waa refluxed 
with Raney nickel (4 g.) [prepared according to Org. Syn- 
theses, Coll. Vol. III, 176 (1955)] during 1.5 hr. The catalyst 
waa removed by filtration and the filtrate acidified with 
dilute sulfuric acid. Overnight, 2.1 g. (64%) of colorless. 
needles precipitated. The purity of this material waa tested 
by its absorption spectrum and Rp value (see Table I) .  

TABLE I 
PHYSICAL PROPERTIES OF PURINES 

Anal. Calcd. for CI*H,ON,OS: C, 55.8; H, 3.9:Found: 
C, 55.8; H, 3.9. 

Absorption spectra were measured in 0.01M phosphate 
buffer of p H  8.0. RF values wcre determined on Whatman 
paper No. 1 by the descending method, using the following 
solvent: 95% ethanol, 85 ml.; glacial acetic acid, 5 ml.; 
water, 10 ml. Spots were detected by their fluorescence under 
a Mineralight ultraviolet lamp, emitting light of about 
255 mp. 
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Amax at 
PH 8, Fluorea- 

Compound mp i z p  cence The Sulfonation of 1,3-Dinitronaphthalene 

6,8-Dihydroxypurine (11) 263 0.28 Violet 
8-Hydroxypurine-Gthione (111) 300-310 0.42 Blue 
8-Hydroxy-6methylmercapto- 

purine( IIIa) 301-302 0.73 Whitish 
8-Hydroxy-6benzylmercapto- 

purine( IIIb) 301-302 0.81 Blue 
8-Hydroxypurine (IV) 280 0.55 Dark 

blue 

8-Hydrorvpurine-6-fhione (111). A mixture of 6,&dihy- 
droxypurinc (3  g . )  and phosphorus pentasulfide (10 g.) in 
dry pyridine (100 ml.) was refluxed for 6 hr. under vigorous 
stirring. The solvent was removed under reduced pressure 
and the resitiuc decomposed with water (30 ml.) a t  80' 
during 30 min. Thc solution was freed from a small amount 
of sulfur by iiltration and kept overnight in a refrigerator. 
Rccrystalliaation from water and decolorization with char- 
coal gave 2 g. (7470) of white needles, which decompose 
above 300". The properties of this material were in agree- 
ment with those of an authcntic sample.ll 

Desulfuration of S-h2/droxupi~rine-6-lhione (111). A solution 
of I11 (2 g.) in concd. ammonia (30 ml.) was refluxed with 
Rrtney nickel (2 g.) for 2.5 hr. under vigorous stirring. The 
catalyst was filkred off and washcd with boiling water. 
The collectcd filtrates were concentrated in vaeuo to a small 
volume. Overnight, 0.5 g. of white crystals precipitated 
( =  30%). 8-Hydroxypurine crystallizes from water in 
short rods of m.p. 305-307". The material showed properties 
identical with those of an authentic samples (sce Table I). 
8-Hydroxy-6-meth~lmercaptopurine (111s). A solution of 

I1 (1 9.) and methyl iodide (0.5 ml.) in pyridine (25 ml.) was 
kept a t  room tcmpernture for 2 hr. and then overnight in a 
refrigerator. The pyridine hydriodide, which had crystal- 
lized, was filtered off, the solvent removed in vmuo, and the 
rcsidue recrystallizcd from water: short needles, 450 mg. 
(42%), dec. p. > 300". 

Anal. Calcd. for C6HoNdOS.HtO: N, 28.0. Found: N, 
27.7 

6-Benz$mercapto-8-hydroxypurine ( I I Ib) .  T o  a solution 
of 8-hydroxypurine-6-thione (111) (1 g.) in 10% sodium hy- 
droxide (2.5 nil.), kept a t  room temperature, waa added 
dropwise and under vigorous stirring benzyl chloride (0.8 
ml.). During I5 min. a white precipitate had formed, which 
crystallized from dioxane in long, colorless rods of m.p. 
295'; yield 1.2 g. (78%). I I Ib  is much less alkali-sensitive 
than its methyl analog (IIIa). 

(10) All melting points are uncorrected. 
(11) G. B. Elion, I. Goodman, W. Lange, and G. H. 

Hitchings, J. Am. Chem. SOC., 81, 1898 (1959). 
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The sulfonation of 1,3dinitronaphthalene was 
studied as part of a program on the chemistry of 
2-nitronaphthalene derivatives. Graebe' briefly 
mentions the reaction of the 1,a-dinitro isomer with 
dilute oleum but the product was not characterized. 

In  the present work, it was found that an excess 
of 100% sulfuric acid at room temperature will 
sulfonate the dinitronaphthalene to the 5-mono- 
sulfonic acid (I). This orientation was proved by 
reacttion of the sulfonic acid with phosphorus penta- 
chloride to form the known 1,3,5-trichloronaphtha- 
lene. Identity was shown by comparison of the 
infrared spectra of the phosphorus pentachloride 
reaction product with a known sample of the tri- 
chloronaphthalene. 

SOiH 
I 

The sulfonyl chloride and sulfonamide were 
prepared as derivatives. The dinitro acid was also 
reduced to the corresponding diaminosulfonic acid. 

The sulfonic acid group therefore goes into the 
5-position in 1,3dinitronaphthalene, in distinction 
to the 8-position which is entered on nitration. 
This orientation is consistent with the usual rules 
of substitution in naphthalene chemistry, and with 
the Armstrong-Wynne rules.2 

Dannerth has claimed the synthesis of I by the 
action of fuming nitric acid on naphthsultam or 
its is0 derivative.3 When the reaction was repeated, 

(1) C. Graebe, Ann., 335, 139 (1904). 
(2) H. E. Armstrong and W. P. Wynne, Ber., 24R, 718 

(3) F. Dannerth, J .  Am. Chem. SOC., 29, 1319 (1907). 
(1891). 
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only unidentified products and dinitronaphthsul- 
tam were obtained. The compound described in 
the present work could not be isolated from the 
mixture. 

In other work,4 it was shown that 1,3-dinitro- 
naphthalene-5-sulfonic acid was formed as a minor 
product in the nitration of 2-nitronaphthalene-8- 
sulfonic acid. Evidence has also been obtained of 
the further sulfonation of 1,3-dinitronaphthalene- 
5-sulfonic acid to a disulfonic acid by heating 
with oleum, 

EXPERIMENTAL 

l,S-Dinitronaphlhalene-5-sulfonic acid, sodium salt. 1,3- 
llinitronaphthalene (4  9.) was added gradually to  40 ml. of 
loo$.; sulfuric acid a t  room temperature, and the red-black 
solution left 24 hr. It was then poured slowly with stirring 
onto an excess of ice. The mixture was heated to 60" and 
filtered from a little starting material, and the filtrate cooled 
nnd saturated with sodium chloride. The sodium salt was 
filtered and washed with brine. It was redissolved in warm 
water containing a little hydrochloric acid and resalted to  
eliminate sulfate. The air dried product weighed 10.4 g. and 
contained some sodium chloride. I t  formed a light yellow 
crystalline powder. 

Incomplete sulfonation can be avoided by use of a larger 
excess of sulfuric acid or by the inclusion of a little oleum. 
Ordinary concentrated sulfuric acid does not sulfonate 1,3- 
dinitronaphthalene during 4 days' standing in the cold. 
The aqueous sulfonic acid solution can be salted out also by 
potassium chloride, giving a more granular and dense pre- 
cipitate than is formed with sodium chloride. 

The aqueous solution of the sodium salt becomes red with 
sodium or ammonium hydroxide. The latter, when mixed 
with a strong ammoniacal cupric sulfate solution, soon 
yields a crystalline powder of the sparingly soluble complex 
cupric-ammine salt of the sulfonic acid. The ammino-zinc 
salt is precipitated more slowly as crystalline grains. 

The free sulfonic acid will precipitate from a solution con- 
taining a high concentration of sulfuric acid, but is dissolved 
by warming or on dilution with water. It was not obtained 
pure for analysis. 

1 ,S-Dinitronaphthalene-5-sulfonyl chloride. A mixture of 3.9 
g. of the salted sodium salt and 12 g. of phosphorus penta- 
chloride was ground in a mortar and then placed in a lightly 
closed flask in an oil bath at 135". After 1 hr., the product 
was cooled and stirred vigorously with ice and water until 
hydrolysis of the phosphorus oxychloride was complete. 
The solid was filtered, washed with water, and dried. The 
acetone solution of the material was filtered from inorganic 
salts and the sulfonyl chloride crystallized by gradual addi- 
tion of ice water. After washing and drying, the yield was 
I .3 g. Recrystallized from benzene-hexane, the sulfonyl 
chloride had m.p. 123-124". 

Anal. Calcd. for C I O H ~ K ~ O ~ S C I :  C1 11.2. Found: C1 11.4. 
The percentage yields of the sodium salt of the sulfonic 

acid and the sulfonyl chloride were not calculated as the salt 
is unavoidably contaminated with sodium chloride in either 
case. 
1,3-Dinitronaphthalene-5-sulfonamide. A solution of 1.3 g. 

of the sulfonyl chloride in 15 ml. of dioxane was treated at 
5-10' with 5 ml. of ammonium hydroxide solution, added in 
portions. At first, a dark red color was produced and a pre- 
cipitate rapidly formed, but after all of the ammonium hy- 
droxide had been added the precipitate dissolved. The mix- 
ture was left in the cold bath for 15 min. and then 7 ml. of 
acetic acid was added during 5 min. The light red solution 

(4 )  1). C. Morrison, unpublished work, Hyman Labora- 
tories, Inc. 

was treated slowly with an excess of ice water yielding a 
crystalline deposit of the amide. After 0.5 hr., this- was 
filtered, ~ a s h e d  with water, and dried. The yield of the light 
yellow crude product was 1.2 g or 98%. The compound 
was recrvstallized three times from aqueous mrthanol and 
then had m p. 258-250". 

Anal. N as NO1 was determined by TiC1, titration. Calcd 
for CI~H7N3O6S: Tu' as NOp, 9.43; S, 10.77. Found: NaSN02, 
0.62; S, 10.30. 

Conversaon of the sulfonyl chloride lo 1,3,5-trichloi-onaphlha- 
lene. A sample of the sulfonyl chloride was ground with 
five times its weight of phosphorus pentachloride and the 
mixture kept in an oil bath at 170' for 4.5 hr. The sublimed 
pentachloride was scraped back periodically during the 
heating. When cold, the product was added cautiously ta 
ice. After complete hydrolysis, the solid was filtered, washed 
with water, and dried. Without further purification, the 
infrared spectrum was identical to that of authentic 1,3,5- 
trichloronaphthalene. 
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Two sulfonylureas, 1 -n-butyl-3- (4-tolylsul f onyl) - 
urea (tolbutamide) and 1-(4-~hlorobenzene- 
sulfonyl)-3-n-propylurea (chlorpropamide), are clin- 
ically effective as hypoglycemic agents. * r 8  Research 
in our laboratory, as well as in ~ t h e r s , ~ - ~  has been 
underway for some time to prepare antidiabetic 
agents of even superior therapeutic usefulness. 
This note reports some further compounds pre- 
pared in this program. 
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