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An Anomalous Reaction of 2-Nitro-4-arsonophenyl Ethers 

B Y L. A. S W E E T , D . G. C A L K I N S AND C. K. BANKS 

There have been several a t t empts to prepare 
2-aminophenoxyacetic acids and acetamides, par
ticularly the parent compounds1-2 '3 and their 4-
arsono- derivatives.4 '6 I t was found tha t reduc
tion of 2-nitrophenoxyacetic acids, hydrolysis of 
2-acetaminophenoxyacetic acids and amides and 
reduction of 2-nitrophenoxyacetate esters all re
sulted in the formation of 1,4,2-benzoxazines. 
While 2-acetamino-4-arsonophenoxyacetamide un
derwent ring closure on hydrolysis of the acetyl 
group,4 the conditions used to effect the hydrolysis 
may have been responsible for the simultaneous 
loss of the amide group and spontaneous cycliza-
tion. T o obviate this possibility, the reaction of 
methyl 2-arsono-4-nitrophenoxyacetate5 with am
monia and amines and subsequent reduction of 
the nitro group catalytically under extremely 
mild conditions was investigated. 

Methyl 4-arsono-2-nitrophenoxyacetate reacted 
with alcoholic and aqueous ammonia a t room tem
perature to yield the expected amide bu t reaction 
with ethanolamine, diethanolamine, morpholine 
and ethylenediamine resulted in compounds con
taining more nitrogen and arsenic than predicted 
on the basis of simple aminolysis of the ester. 
The reaction product was identified as 3-nitro-4-
,S-hydroxyethylaminobenzenearsonic acid, iden
tical with the product described by Maclay and 
Hamilton,6 obtained from 3-nitro-4-chloroben-
zenearsonic acid and ethanolamine. Fur ther in
vestigations showed the reaction to be quite 
general. 4-Arsono-2-nitrophenoxyacetic acid, 3-
nitro-4-/3-hydroxyethoxybenzenearsonic acid and 
3-nitro-4-methoxybenzenearsonic acid also yielded 
the same product when mixed with an excess of 
amine, with or without solvent, a t room tempera
ture and a t 80°. 3-Nitro-4-hydroxybenzene-
arsonic acid also formed the same products bu t 
with greater difficulty. 

The ortho nitro group is insufficient to explain 
the activation.7 While 2,4-dinitroanisole and the 
analogous phenetole8 '9 '10 '11 '12 are cleaved a t the 
ether group by amines to give subst i tuted dinitro 
anilines, the conditions employed imply t h a t the 
2-nitro-4-arsonophenyl ethers are split as readily 
as the 2,4-dinitrophenyl ethers. From studies of 
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the influence of the arsono group on the reactivity 
of nuclear halogen6 1 3^1 8 the order of activation for 
chloro- or bromobenzene was found to be 4-
arsono-2-nitro- > 2-arsono-4-nitro- > 2-arsono-4-
carboxy- = 2-arsono-4-cyano- = 2-arsono > the 
inactive combinations; 2-arsono-4-amino-, 2-
arsono-4-hydroxy- and 4-arsono- for the replace
ment of halogen by amines and phenols. None of 
these combinations equaled the 2,4-dinitro- sub
stitution in activation. Similarly, in 3-chloro-4-
nitro- and 3-amino-2-nitrobenzenearsonic acids, 
the halogen and amine groups are removed on boil
ing in strong alkali.19'20 These previous studies 
all indicate t ha t the nitro group is more electro
negative than the arsono group. In comparison 
with such data, the activating influence of the 
arsono group was unexpectedly great in our s tudy. 
I t is possible t ha t the formation of the amine salts 
of the arsonic acids led to a coordination complex 
having different coulombic properties from those 
of the arsono group. 

Reduction of 4-arsono-2-nitrophenoxyaceta-
mide in neutral aqueous solution with hydrogen 
and Raney nickel catalyst yielded 6-arsono-3-
hydroxy-l,4,2-benzoxazine. Apparently, the cy-
clization reaction is sufficiently vigorous to dis
place the amide group. 

Exper imenta l 
4-Arsono-2-nitrophenoxyacetic acid prepared by the 

method of Christiansen21 was converted to its methyl ester 
by the method of Sweet and Hamilton.5 

2-Nitro-4-arsonophenoxyacetamide.—Methyl 2-nitro-
4-arsonophenoxyacetate (0.1 mole) was dissolved in 500 
ml. of alcoholic ammonia (9 N) with external cooling. 
The solution was placed in a pressure bottle and allowed 
to stand at room temperature for three days. The solvent 
and excess ammonia were removed in vacuo and the residue 
dissolved in water with a slight amount of sodium hydrox
ide, filtered, and the product separated from the filtrate 
by acidification to congo red paper. It was recrystallized 
from hot water as pale yellow needles. The same product 
was obtained by dissolving 0.1 mole of the ester in 180 
ml. of concentrated aqueous ammonia, allowing to stand 
twenty-four hours, acidifying to congo red paper and 
separating as before. 

Reaction of 2-Nitro-4-arsonophenyl Ethers with Sub
stituted Amines.—-The best procedure proved to be the 
reaction of the ether (0.1 mole) with an excess of the amine 
(1 mole) at 80 ° for two to six hours. The reaction mixture 
was then poured into 500 ml. of alcohol and 500 ml. of 
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ether added slowly. The amine salts of the arsonic acids 
crystallized and were filtered off, dissolved in water, and 
the free acids caused to crystallize by acidification to congo 
red paper. 

Summary 
1. 2-Nitro-4-arsonophenyl ethers reacted with 

aliphatic primary and secondary amines to yield 
2-nitro-4-arsonoanilines. 

2. Methyl 2-nitro-4-arsonophenoxyacetate re

acted with ammonia to yield the corresponding 
acetamide. 

3. Reduction of 2-nitro-4-arsonophenoxy-
acetamide with hydrogen, using Raney catalyst, 
in neutral solution resulted in elimination of the 
amide and formation of 6-arsono-3-hydroxy-l,4,2-
benzoxazine. 
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Some Naphthalene Analogs of Desoxycorticosterone 

B Y CHARLES C. PRICE,1 HERMAN I. ENOS, JR. , 2 AND WILLIAM KAPLAN3 

The object of the present investigation was the 
preparation of simple naphthalene analogs of des
oxycorticosterone, especially by conversion of 6-
methoxy-1-naphthoic acid, available by condensa
tion of anisole with furoic acid,4 into hydroxy-
methyl ketone derivatives. 

Spurred by the discovery of the high estrogenic 
activity of synthetic analogs of estradiol and es
trone, such as diethylstilbestrol and hexestrol, a 
number of investigators have explored the synthe
sis and testing of analogs of cortical hormones. 
Linnell and Roushdi5 reported slight activity for 
hydroxymethyl phenyl ketone' and appreciable ac
tivity for 3-(4'-hydroxyphenyl)-4-(3'-hydroxy-
acetylphenyl)-3-hexene. A number of other 
hydroxyacetyl compounds were devoid of ac
tivity.5-6'7'8 These have included 1-hydroxyace-
tylnaphthalene,6 1 -hydroxyacetyldecahydronaph-

(1) Present address: University of Notre Dame, Notre Dame, 
Indiana. 

(2) EH Lilly and Company Fellow, 1943-1945. Present address: 
Swarthmore College, Swarthmore, Pa. 

(3) Present address: Warwick Chemical Company, West War
wick, R. I. 

(4) Price, Chapin, Krebs, Goldman and Schaeffer, T H I S JOURNAL, 
63, 1857 (1941). 

(5) Linnell and Roushdi, Quart. J. Pharm. Pharmacol., 14, 270 
(1941). 

(6) Walker, J. Chtm. Soc, 347 (1942). 
(7) Ross, ibid., 538 (1945). 
(8) Long and Burger, J. Org. Chem., 6, 852 (1941). 

thalene8 and 7-methoxy-l-hydroxyacetylnaphtha-
lene.7 

We have prepared 4- and 6-acetoxy-l-acetoxy-
acetylnaphthalene (X and VI) and they showed 
no significant activity.9 6-Methoxy-l-acetoxy-
acetyl-l,2,3,4-tetrahydronaphthalene (III) was 
prepared and characterized but found too un
stable for physiological testing. 

The procedures used for the preparation of 
these compounds are outlined below. 

Long and Burger8 had previously reported ex
periments on the hydrogenation of I and IV. In 
every instance, any conditions which lead to hy
drogenation also lead to simultaneous removal of 
the oxygen function at carbon 6. We had*hoped 
the primary chemical reduction of the ring holding 
the carboxyl group might permit reduction of the 
other ring without removal of the oxygen. Un
fortunately, this hope was not realized. Hydro
genation of IV, either at low temperature and 
pressure with Adams platinum oxide catalyst or at 
higher temperatures and pressure with Raney 
nickel, yielded only the desoxy acid VIII. At
tempts to hydrogenate the methoxy acid II with 
either of these catalysts were entirely unsuccessful; 
starting material was recovered unchanged. 

(9) These compounds were tested in adrenalectomized rats through 
the courtesy of Eli Lilly and Company. Daily doses of 0.25 mg. 
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