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1 ,&Naphthalide 
BY REYNOLD c. FUSON AND GEORGE MUNN 

l,S-Naphthalide, previously prepared by an 
indirect method,‘ has been made in 90% yield by 
a crossed Cannizzaro reaction between l,&naph- 
thaldehydic acid and formaldehyde. The 1,s- 
naphthaldehydic acid was prepared from ace- 
naphthenequinone by the use of 30% aqueous po- 
tassium hydroxide, the method being an adapta- 
tion of that employed by Graebe and Gfeller.2 

Reduction of 1,8-naphthalide with Raneynickel- 
aluminum alloy and sodium hydroxidea produced a 
tetrahydro-8-methyl-1-naphthoic acid, a com- 
pound which was formed also by the catalytic re- 
duction of naphthalic anhydride. 

A Clemrnensen reduction of 1,s-naphthalde- 
hydic acid afforded a low yield of 8-methyl-l- 
naphthoic acid. This acid was found to melt a t  
153’ instead of 130-131’ as has been reported by 
Errera and Ajon.’ These authors prepared the 
acid from naphthalonic acid by reduction with 
phosphorus and hydriodic acid followed by de- 
carboxylation. If the treatment was not very 
vigorous, naphthalide was the principal product. 
It seems probable, then, that the lactone was pres- 
ent as a contaminant in the methylnaphthoic 
acid reported to melt “not very sharply’) a t  130- 
131’. 

Experimental 
1 ,8-Naphthaldehydic Acid.-Twenty grams of ace- 

naphthenequinone4 and 140 ml. of 30% potassium hy- 
droxide solution were heated with constant stirring at  150 
for ten minutes. The reaction mixture was then diluted 
with water and filtered with suction. The filtrate was 
acidified with hydrochloric acid, and the white precipitate 
which formed was separated by filtration and dissolved as 
completely as possible in sodium bicarbonate solution. 
The solution was treated with charcoal, and acidified to 
reprecipitate the product. The resulting l&naphthal- 
dehydic acid was recrystallized from toluene to give a 
yield of 14 to 16 g. (68 to 73%) ; m. p. 167’. This is the 
same melting point that has been reported by Graebe and 
Gfeller . * 

l,&Naphthalide.-Ten grams of l&naphthaldehydic 
acid was dissolved in 300 ml. of 3070 potassium hydroxide 
solution, and 10 ml. of formalin was added. The reaction 
mixture was heated to 50-60’ and stirred a t  that tempera- 
ture for three and one-half hours, an additional 5 ml. of 
formalin being added at  the end of the first hour. The 
reaction mixture was acidified, and the white solid which 
formed was collected on a filter and washed with sodium 
bicarbonate solution. When recrystallized from high- 
boiling petroleum ether, this solid yielded 8.4 g. of 1,8- 
naphthalide melting a t  156-157’. The yield was 90% of 
the theoretical. This compound has been reported to  
melt a t  159-160O.l 
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Tetrahydro-8-methyl-1-naphthoic Acid.-Ten grams of 
1,s-naphthalide was dissolved in 150 ml. of 1o,“r, sodium 
hydroxide, and the solution was heated to 90 . Fifteen 
grams of Raney nickel-aluminum alloy was added in small 
portions with stirring and the reaction was allowed to  
continue a t  the same temperature for an additional hour. 
The original volume was maintained by the addition of 
water and a few drops of octyl alcohol were added to pre- 
vent foaming. The reaction mixture was then filtered 
and the filtrate was poured into an excess of hydrochloric 
acid. When the reaction mixture had cooled, it was ex- 
tracted with ether and the ether layer was washed with 
sodium bicarbonate solution. Acidification of the sodium 
bicarbonate solution produced a white precipitate. When 
recrystallized from high-boiling petroleum ether, the pre- 
cipitate yielded 2.2 g. of tetrahydro-8-methyl-1-naphthoic 
acid which melted a t  150’. This same compound was 
formed when naphthalic anhydride was reduced cata- 
lytically in the presence of a copper chromite catalyst with 
3000 lb. pressure of hydrogen a t  260”. 

Anal. Calcd. for C12Hl402: C, 75.76; H, 7.42. Found: 
C, 75.85; H,  7.43. 

8-Methyl-1-naphthoic Acid.-A mixture of 33 g. of 
amalgamated mossy zinc, 54 ml. of glacial acetic acid, 54 
ml. of concentrated hydrochloric acid and 6 g. of 1,8- 
naphthaldehydic acid dissolved in 50 ml. of toluene was 
heated under reflux for thirty hours. Three 15-ml. por- 
tions of concentrated hydrochloric acid were added during 
this time at  six- to eight-hour intervals. The toluene 
layer was washed with several portions of water and ex- 
tracted with sodium bicarbonate solution. The sodium 
bicarbonate solution was acidified, allowed to stand over- 
night, and filtered with suction. When recrystallized 
from high-boiling petroleum ether, the residue yieoded 0.5 
g. of 8-methyl-1-naphthoic acid melting a t  153 . This 
acid has been reported to melt “not very sharply” a t  130- 
131 

Anal. Calcd. for C12Hlo02: C, 77.40; H, 5.41. Found: 
C, 77.39; H, 5.63. 
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Metalation of Thiophene by n-Butyllithium 
BY HENRY GILMAN AND DAVID A. SHIRLEY~ 

Metalation of thiophene and certain of its de- 
rivatives has been effected by the use of ethyl- 
magnesium bromide, diethylmercury and so- 
diumIa sodium metal,4 mixtures of sodium and 
alkyl halides6 and sodium and 2,2’-difurylmer- 
~ u r y . ~  In all cases the metallic atom is substi- 
tuted in the reactive 2-position of thiophene. 

As a part of a general investigation of the met- 
alation of heterocyclic types by organolithium 
compounds, thiophene has been treated with n- 
butyllithium in ether solution forming 2-thienyl- 
lithium in 87% yield, as shown by conversion of 
the 2-thienyllithium to 2-thiophenecarboxylic acid 
by treatment with solid carbon dioxide. 

Addition of 2-thienyllithium to the 1,2-posi- 
tion of quinoline followed by hydrolysis and oxi- 
dation of the resulting 1,2-dihydro compound 
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