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and 0.62 m.equiv. of the latter. h second 50-ml. sample 
of the same solution, after extraction with three 20-ml. por- 
tions of sodium acetate-acetic acid buffer and drying uith 
Drierite, was found to contain only N-ethyl-p-toluidine 
(0.57 m.equiv.) on titration by the same techniques. 

A complete physical separation of a mixture of 1.40 g. 
(9.0 m.equiv.) of a-p-methoxyphenylethylamine and 1.03 g. 
(6.8 m.txqiiiv.) of S-ethyl-p-methoxyaniline, dissolved in 
225 ml. of ether, ~ m s  accomplished by this method. The 
ether solution containing the amines was extracted nith 
three 80-nil. portione of sodium acetate-acetic acid buffer. 
After drying the ether layer over anhydrous sodium carbon- 
ate, the ether nas removed, and the residue was distilled 
to  yield 0.46 g. of ,V-ethyl-p-methoxyaniline, b.p. 122-123" 
(8 mm.), nv 1.5503 (reported,6 n z  1.5494), hydrochloride 
n1.p. 150-1 52", ( reported5 150-152" ). 

The sodium acetate-acetic acid extracts 1% ere combined 
and basified with 20 ml. of 20% sodium hydroxide solution 
The reslllting mixture was extracted with three 80-ml. por- 
tioni: of ether. and the ether extracts n-ere combined and 
dried over Drierite. After removal of the ether, the residue 
was distilled to yield 0.98 g. of a-p-methoxyphenylethyl- 
amine, b.p. 117-118' (10 mm.), n y  1.5282 (reported, n: 
1.5238,j n y  1.32808), hydrochloride m.p. 158.5-160" (re- 
p ~ r t e d , ~  158-160"1. 
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The forinntion of peroxides in stored ether con- 
stitutes an explosive hazard and a recurring intro- 
duction of impurity. To avoid peroxide formation, 
water and reducing agents are usually incorporated 
int'o commercial ether of all but the highest quality. 

r cases, where the presence of reducing 
agent, e.g., 2-470 et'hanol, might be objectionable, 
it is expected that the ether n-ill be freshly distilled 
before use; the higher boiling fraction will contain 
t,he peroxides. Because of t,he explosive hazard in- 
volved in too greatly concentra,ting peroxides, it is 
always necessary to leave a fairly large quantity of 
ether in the residue to  be discarded. 

A method has been found by which t,he peroxides 
inay be quickly and simply removed from high 
quality ether samples, with no need for distillation 
apparatus and with only negligible loss of ether. The 
method presumably depends upon the slight, ioniza- 
tion of the peroxides into hydrogen ion and the 
peroxidic anion. The latter, it has been found, is 
readily and firmly bound to the strong anion ex- 
changing resin, Dowex 1 , the Dowt-rs bring prep:trcd 
_ _ ~  
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in the hydroxyl form. The method has the addi- 
tional advantage that, if desired, the peroxides may 
be eluted off into aqueous solutions. 

EXPERIMEXTAL 

Four g. of Dowex 1 (hydroxyl form) were formed into a 
column in a 10 mm. (I.D.) tube, the constricted bottom be- 
ing plugged with glass wool and the top overlaid with a circle 
of Schleicher and Schuell S o .  410 filter paper. Approximately 
20 ml. of ether were poured on the column. The ether !vas a 
sample of "Baker Analyzed' ' reagent grade anhydrous 
ether, with water content of 0.04y0 and ethanol of 0.017& 
according to the label. The 5-lb. bottle had first been opened 
approximately 3 mont,hs previously. Although the ether 
was not then specifically tested for peroxides, it contained, 
again according to the label, <0.001% peroxide (as Hz02). 

As the ether flowed through the column, the effluent was 
discarded until a simple drop evaporation test indicated that 
a negligible amount of water was left. The ether effluent was 
then collected. Both the effluent ether and the original ether 
were tested for peroxides by the K I  test described in ilmeri- 
can Chemical Society specifications.z In this test, 10 ml. of 
ether are shaken with 1 ml. of fresh 10yo K I  solution. After 1 
min., a yellow color indicates the presence of peroxide. 
Upon performing this test upon the effluent ether, no color 
mas detectable in either the ether or the aqueous phase. 
-1 sample of the original ether, however, showed a strong 
yellow color in the aqueous phase and a light yellow in the 
ether phase. 

The column was then treated with 0.131 KH,POa-Hd?On, 
pH 2.1. Ten-ml. aliquots were placed on the column, and the 
corresponding 10-ml. effluents were collected and tested with 
KI.  In this system, the "breakthrough" point is neatly in- 
dicat.ed by the bleaching of the resin which occurs upon con- 
version of the hydroxyl form to the phosphate form. In this 
particular instance, the effluent including the breakthrough 
point gave a strong test for peroxides; the effluent samples 
immediately preceding and succeeding gave much weaker 
tests. Phosphate eluates from otherwise untreated Dowex 1 
columns gave completely negative tests. 

A test was also performed t,o invest,igate the possibility 
that peroxide accumulation in stored ether can be prevented 
by the inclusion of a small amount. of the ion exchange resin. 
For this purpose, 500 ml. of C.P. ether %-as freed of peroxides 
by passing Ohrough a column of Dowes 1 (hydroxyl form). 
The peroxide-free ether was divided equally between two 
clear glass pressure bottles, which were placed side by side in  
the path of direct sunlight. One of the bottles contained 10 
g. of Dowex 1 (hydroxyl form). At the intervals shown in 
Table I, the bottles were carefully opened without otherwise 
disturbing t,hem, and 25-nil. aliquots were removed by rub- 
ber bulbed pipet, and assayed for peroxide by the iodo- 
met,ric method of Ilcimers.3 Aft,er the 7-day samples had been 
mit,hdrawn, the hottles warre temporarily cli-)sed and inverted 
t,wicc, arid the contents were re-sampled for peroxides. 
Table I indicates clearly the format,ion of peroxides in the 
stored ether, and the prevention of such accumulation by the 
incorporation of the anion cschanger. The somewhat irregu- 
lar rate of formation of peroxides is probably due to daily 
variation in the amount of sunlight received; some of the in- 
cluded days were quite overcast. 

It has been demonstrated4-6 that H ~ O Z  has some degrada- 
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tive effects on a t  least some ion exchange resins, and the 
possibility must be borne in mind that ether freed of per- 
oxides as described above may contain trace contaminants 
rendering it unsuitable for certain specific usages, unless dis- 
tilled. In  actual test, the following residues were found after 
evaporation of 1 1. of ether, the final weighings being done 
after bringing t o  constant weight in vacuo at  room tempera- 
ture: 

Mg . 
C.P. ether, peroxide-free, untreated 

with resin 1 . 4  
(colorless) 

C.P. ether, peroxide-free, mixed for 2 
hr. a t  room temperature with 150 g. 
moist Dowex 1 (hydroxyl form) 4.2 

(colorless) 

47 .6  
C.P. ether, initially peroxide-rich, 

mixed with Dowex as above 
(green-yellow ) 

(6) K. 11. Saldadze and Z. G. Demonterik, Trans. Session 
ou Applications of Ion Exchange Chromatography in Medi- 
cine and the Food Industries, scad. Sci. U.S.S.R., Div. 
Chem. Sei., Commission on Chromatography (1957) (Eng- 
lish trans. by Consultants Bureau, p. 96 (1958)]. 

It should be noted that this was an extreme test, in that 
the amount of peroxide present was such as nearly to satu- 
rate the capacity of the resin; such peroxide content will 
ordinarily be obtained only by deliberate ill handling, as in 
the experiment of Table I. 

TABLE I 
PREVENTION O F  PEROXIDE ACCUMULATION IS STOREI) ETHER 

BY INCLUSION O F  A4X10S  EXCHANGE RESIX 

Milliequiv. Peroxide/L. Reduction 
Time of Stand- Ether Due to 

ing in Sun Without With Dowex, 
(Days) Dovex 1 Dowex 1 % 

- Initial 0 00 0 00 
1 0 43 0 06 86 
2 0.54 0 10 81 
4 1 . 3 2  0 12 9 1 
7 2 i 0  0 13 $15 
7 2.69 0.05 98 
(after inverting) 
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