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Syntheses of Compounds Related to Vitamin K. 
11. p-(3-Alkyl-4-hydroxynaphthylazo)-benzene- 

sulfonamides 
BY EDITH Ju-HWA OHU, ZOE-ING SHEN, TSUI-LIN CEIEN 

AND T.  S. TUAN 

In continuation of our work on compounds re- 
lated to vitamin K' a number of 2-alkyl-1-naph- 
thols have been synthesized and coupled with the 
diazotized sulfanilamide to yield the correspond- 
ing$-( 3-alkyl-4-hydroxynaphthylazo)-benzenesul- 
fonamides in which the alkyl groups are ethyl, 
n-propyl, n-butyl, isobutyl, n-amyl and 0- 

TABLE I 
2-ACYL-1-NAPHTHOLS _- % yield- 

-1-naphthol A la :  ZnClt(SnC1r) 

2-Acetyl- 67 89 
4Acetyl- 0 0 
2-Propionyl- 40 100 
4-Propionyl- 4 0 
Zn-Butyryl- 37 100 
4-n-Butyryl- 3 0 
2-1~0butyryl- 53 75 
4-1~0butyryl- 34 0 
2-n-Valeryl- 73 83 
4n-Valery l- 2 0 
2-&Phenylacetyl- 91 

Experimental 
2-Alkyl-1-naphthols.-They were synthesized by Clem- 

mensen reduction of 2-acyl-1-naphthols. Although the 
Stoughton method' of preparing 2-acyl-1-naphthols gave 
better result than other methods"* described in the litera- 
ture, the Fries rearrangement of a-naphthyl ester by means 
of aluminum chloride always gave the p-isomer and other 
by-products besides the desired 2-acyl-1-naphthol. Then 
the procedure was thus modified: A mixture of equal 
amounts of the a-naphthyl ester and freshly fused and 
powdered zinc chloride was heated on an oil-bath at 140- 
50' for an hour. The cold mass was treated with water to  
remove zinc chloride and the precipitate was recrystallized 
from a mixture of alcohol and acetone. The yields of 2- 
acyl-1-naphthols were much more satisfactory as shewn in 
Table I. The use of anhydrous stannic chloride gave the 
same good results. 

The 4-isobutyryl- and 4-n-valeryl-1-naphthols were 
quantitatively rearranged to the 2-isomers, respectively, 
by refluxing with 35% sodium hydroxide solution for two 
hours. However, the 4-acetyl-1-naphthol was not iso- 
merized by the same treatment. 

Among the 2-alkyl-1-naphthols prepared, the 2-6- 
phenylethyl-I-naphthol was not previously reported. It 
was obtained in colorless crystals from alcohol; yield, 23% 
and m. p. 77-78' (dec.). The reddish-orange needles of 
its picrate melt at 179-180 (dec.). 

Anal. Calcd. far CI&I&C~H&TXG: N, 8.81.'0 Found: 
N,  9.20. 

p( 3-Allcyl-4-hydroxynaphthylazo)-benzeneeul- 
amides.-An acetic acid solution of 0.01 g. mole of 2- 
alkyl-1-naphthol was gradually added to a diazotized solu- 
tion prepared from 0.01 g. mole of sulfanilamide. The 
colored precipitate was filtered and then purified either by 
recrystallization from a suitable solvent or by dissolving 
in dilute sodium hydroxide and reprecipitating with dilute 
hydrochloric acid. The yields and properties are listed in 
Table 11. 

TABLE I1 
fi-(3-ALKYL~-HYDROXYNAPHTHYLAZO) -BENZENESOLPONA?dIDES 

Yield, M. p.. N Analyaes,1* % 
A l w  OrouP Solvent for cecrystn. Color11 Cryat. form % "C. Calcd. Found 

Ethyl Acetone Y ellowish-orange Fine needles 73 249 11.83 12.13 
n-Propyl AlC. Yellowish-orange Fine needles 69 251 11.38 11.39 
n-Butyl Alc. Orange-y ellow Fineneedles 66 280 10.96 10.70 

n-Amyl Acetone Yellowish-orange Fine needles 56 260 10.57 10.04 
8-Phenylethyl NaOH + HCI Red Prisms 51 261 9.74 9.40 

Isobutyl Alc. Dark red Viscous mass . . . . .  ... . * .  

phenylethyl, respectively. The parent substance, 
p - (4 - hydroxynaphthylazo)-benzenesulfonamide 
was mentioned :n the literature.2 

All the p-(3-alkyl-4-hydroxynaphthylazo)-ben- 
zenesulfonamides were obtained in colored crys- 
tals except p-(3-isobutyl-4~hydroxynaphthylazo)- 
benzenesulfonamide which was a viscous mass and 
was difficultly purified. They possess no in- 
hibitory effect on the growth of Bacillus coli, 
Staphylococcus aureus or Streptococcus p y r ~ g e n e s . ~  
The antihemorrhagic acthit-- of these compounds 
and p - (3 - methyl - 4 - hydroxynaphthy1azo)- 
benzenesulfonamide will be reported later on. 
They behave as indicators, red in alkaline solu- 
tion and yellow in acid solution. 
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The Second Ionization Constant of Deutero- 
carbonic Acid 

BY JAMES CURRY AND 2. ZIMMERMAN HUGUS, JR. 

Introduction.-We have measured the e. m. f .  
of the following cells a t  25 

H2, KHCOx, KzCOs, KCl, AgCl, Ag 
Dt, KDCO:, KICOS, KCl. AgCI, Ag 

(I) 
(11) 


