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ABSTRACT 

Amine salts of dinitroalkyl phenols have been suggested as herbicides ancl 
insecticides. A selection of such amine salts was examined as  to their suitability 
for characterizing dinitroall<yl phenols. The following new salts are described: 
the pipericiine, morpholine, and cyclohexylamine salts of each of 2,4-dinitro- 
phenol, 4,6-di11itro-2-n1eth~lphenol, 2,6-dinitro-4-1netl1ylphenol, 4,6-dinitro- 
2-isopropylphenol, 2,6-dinitro-4-isopropylphe11ol, 4,6-dir~itro-2-(sec-buty1)- 
phenol, 2,G-dinitro-4-(tert-buty1)-phenol, and 2,6-cli11itro-4-(LerL-arnyl)-phe11ol. 
In addition, the preparation of 4,6-di11itro-2-isopropylpl~enol and 2,6-dinitro-4- 
isopropylphe~~ol does not appear to have  beer^ previously described. The use of 
these salts, and similar ones wit11 other amines, is recolnmer~ded for the prepa- 
ration of crystalline derivatives of dinitrophenols. 

INTRODUCTION 

Dinitroalkyl phenols have been shown to be effective as insecticides (2, 3) 
and selective weed killers (6). In connection with a s t ~ ~ d y  of such coinpouncls 
as herbicides a selection of dinitroallcyl phenols has been prepared. The  amine 
salts of these dinitroalkyl phenols were prepared ancl were found to be excellent 
derivatives for the characterization of these compounds. 

T h e  reported method of preparing such amine salts (4) (sodiunl salt of 
phenol + ainine hydrochloride) has given in our hands crystalline mixtures of 
the phenol and the desired salt. T h e  discrepancies between t,he reported melting 
poicts of some of these salts (4) and those described here are attributed to  
this cause. Bell's melting point (1) of 171" C. for piperidinium 2,4-dinitro- 
phenoxide agrees well with our figure of 172" C. 

EXPERIMENTAL 

The  phenols selected for nitration were 2-and 4-n~ethylphenol, 2- and 4-iso- 
propylphenol, 4-(tert-b~lty1)-phenol, and 4-(tert-amy1)-phenol. T h e  latter two 
were prepared by  the method of Putnam (5) and the remainder, together with 
2,4-dinitrophenol and 2,4-dinitro-2-(sec-butyl)-p11enol, were obtained as  com- 
mercial products. 

2-Isopropylphenol (25 gm.) was dissolved in glacial acetic acid (60 cc.) and 
this solution was added dropwise, with constant stirring, to a solution of 
nitric acid (40 cc., d = 1.5) and glacial acetic acid (75 cc.) which had been 
cooled to - 1.5O C. in a stainless steel beaker. T h e  addition took about three 
quarters of an hour, after which time the mixture was allowed to  come slowly 
to room temperature over a period of one and a half hours. T h e  solution was 
kept a t  room tenlperat~ire for one half hour and then poured onto craclcect ice. 

1 Marrz~script received Marclz 17,  1953. 
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The yellow precipitate which resulted was hltered off, dissolved in chloroform, 
and carefully washed to remove all trace of acid. The  chloroform solution was 
then dried over lnagnesiunl sulphate and after removal of the solvent, the 
residual oil was distilled under high vacuum to give the 4,G-dinitro-2-isopropyl- 
phenol as  a clear yellow oil boiling a t  132" C. (0.15 mm.). The  oil solidified on 
cooling and on recrystallization from ethanol gave a yellow solid, m.p. 54" C., 
yield, 65%. 

In a similar manner all the other dinitrophenols were prepared and the 
results shown in Table I.  

TABLE I 
DINITROALKYL PHENOLS 

Phenol 1 M.p., 'C. I Yield. % 

* Conrmerciob sample. 

Piperidine Salt of 4 ,G-Dinitro-2-methylfihenol 
4,G-Dinitro-2-methylphenol (0.5 gm.) was placed in an Erlenmeyer flask 

and a small excess of piperidine (0.75 gm.) was added. Benzene (10 cc.) was 
then added and the mixture gently warmed for five minutes. Petroleuin ether 
(25 cc., 30-60" C.) was then added when the salt crystallized as colored flakes. 
The  precipitate was filtered off, washed with petroleunl ether, and recrystal- 
lized from a mixture of benzene (five parts), ethanol (one part). and petroleum 
ether (two parts). 

In a similar way the piperidine, morpholine, and cyclohexyla~nine salts of 
all the dinitrophenols were prepared and these are listed in Tables 11, 111, 
and IV. 

TABLE I1 

Phenol Formula 
Nitrogen, % 

Description 

Orange needles 
Yellow needles 
Orange needles 
Yellow needles 
Orange plates 
Yellow needles 
Orange needles 
Oral~ge plates 
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TABLE I11 

%~OKPHOLINE SALTS' O F  DINITROALKyL PHENOLS 

Phenol 
Nitrogen, % 

Calc. 1 Found 

Yellow needles 
Ked plates 
Orange plates 
Orange needles 
Yellow flakes 
Red needles 
Orange needles 
Yellow plates 

TABLE IV 

Phenol Formula 
Nitrogen, % 

Descriptio~~ 
Calc. I ~ o u n d  

Yellow needles 
Yellow needles 
Orange needles 
Yellow needles 
Orange needles 
Yellow needles 
Orange needles 
Yellow needles 
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