Dec., 1942

a-Amyrin, orange — very deep red — very deep purple af-
ter twenty-four hours,

B-Amyrin, purple — very deep red after five minutes.

a-Amyrin benzoate, light pink -» deep red after one hour.

B-Amyrin benzoate, light yellow — red — deep yellow —
orange after twenty-four hours.

a-Amyrone, colorless — yellow — orange after twenty-four
hours.

B-Amyrone, colorless — light blue — purple ~» deep red
after eight hours.

The color changes of a limited group of triter-
penoids with (A) pure thionyl chloride, (B) 0.01%,
anhydrous ferric chloride in thionyl chloride, (C)
0.019, antimony trichloride in thionyl chloride,
(D) 0.019, antimony pentachloride in thionyl
chloride, (E) 109, phosphorus oxychloride +
0.5%, water in thionyl chloride, (F) 0.019, stannic
chloride + 0.0059%, ferric chloride in thionyl chlo-
ride and (G) commercial thionyl chloride may be
summarized as follows:

Hederagenin, (A) colorless — light amber (B) orange —
red — green — amber (C) orange — violet — blue —
green — red — brown (D) yellow — red — green — yel-
low — orange (E) blue — green — orange — red (F)
violet — purple — blue — green — amber (G) red —
blue — green — amber,

Echinocystic acid, (A) colorless — pink — red (B) orange —
red — violet — red (C) pink — violet — blue-green —
red (D) pink — violet — blue — violet ~ red (E) vio-
let — blue-green — violet — red (F) red — purple —
blue-green — red (G) violet — blue — blue-green — red.

Oleanolic acid, (A) pink — violet — red (B) violet — pur-
ple — red (C) violet — red (D) violet — blue — red (E)
pink — red (F) violet — red (G) violet — purple — red.

Ursolic acid, (A) yellow — orange — red (B) violet — pur-
ple — red (C) violet — red (D) yellow — orange — red
(E) orange — red (F) red (G) violet — blue — purple —
red.

a-Amyrin, (A) pink — purple — red (B) orange — red (C)
yellow — orange — red (D) yellow — red (E) colorless —
yellow — orange — red (F) yellow — red (G) red.

B-Amyrin (A) colorless — pink — violet — red (C) pur-
ple — blue — red (D) red — blue — purple — red (E)
blue — opaque.

Betulin, (A) colorless — yellow — green (F) yellow —
red — purple — green (G) yellow — red — purple —
green,

STANFORD UNIVERSITY

STANFORD UN1v., CALIF. RECEIVED JUNE 15, 1942

Peroxides in Isopropanol
By C. ERNST REDEMANN

While it is a widely known fact that ethyl ether,
isopropyl ether, and dioxane readily form per-
oxides when stored in contact with air or oxygen,
there seems to be no mention of the formation
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of peroxides in isopropanol when stored under
similar conditions.

A sample of 99.59, isopropanol, which had
been stored for many months in strong daylight
in a clear glass bottle only about one-third filled,
was observed to have a strong unpleasant odor.
Since this odor greatly resembled the odor of iso-
propyl ether when it is badly contaminated with
peroxides, the isopropanol was investigated for
the presence of peroxides. The following tests
for peroxides were strongly positive: (1) imme-
diate liberation of iodine from acidified potassium
iodide solution, (2) the formation of blue peroxy-
chromic acid, soluble in ether, from chromic acid
solutions, (3) the production of chemillumines-
cence from 3-amino-phthalhydrazide catalyzed
by hemoglobin,! (4) precipitation of Prussian
blue from a solution containing ferric chloride and
potassium ferricyanide,? (5) reduction of black
nickelic oxide to pale green nickelous hydroxide,?
(6) decolorization of lead sulfide.*

Quantitative iodometric determinations were
made of the peroxide content of all samples of iso-
propanol available in this Laboratory with the re-
sults shown in the table.

Sam- Peroxide,

ple mole/1. Conditions of storage

1 0.36 Clear glass bottle, !/; full, strong light
2 .13 Clear glass bottle, 2/; full, strong light
3 .04 Clear glass bottle, 5/, full, strong light
4 .05 Clear glass bottle, 5/, full, strong light
5 .003 Tin can, nearly full, dark

6 . 007 Redistilled, stored about four years,

largely in the dark

This reaction appears, in part, to be a photo-
chemical process. The following brief experi-
ment was designed to indicate the comparatively
rapid rate of formation of peroxide in strong light.
Twenty-five ml. of isopropanol was placed in a
500-m!. Pyrex glass flask fitted with a capillary
tube to equalize external and internal pressure.
The flask was left on the roof in full daylight for
two days. Initial peroxide content 0.003 mole/l.;
after two days 0.026 mole/l.

These data are presented to call the attention of
experimenters to the need for making sure that
isopropanol is peroxide free when working with
easily oxidizable material. Likewise, some care
should be exercised when evaporating old iso-
propanol solutions to dryness as an explosion

(1) Schales, Ber., 73, 167 (1939).

(2) Schénbein, J. praki. Chem., [1] T9, 67 (1859).

(3) Peigl and Frankel, Mikrochemie, 12, 304 (1932/1933).
(4) Kempf, Z, anal. Chem., 89, 88 (1933).
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might occur, although no actual experience of the
latter kind is known.
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Tracer Studies with Radioactive Carbon. The
Exchange between Acetic Anhydride and So-
dium Acetate

By S. RuseN, M. B. ALLEN AND P. NAHINSKY

In counection with some tracer studies in these
Laboratories it was desired to develop a rapid
method for the synthesis from labelled carbon
dioxide of an unsaturated acid containing C* only
in the carboxyl group. The Perkin synthesis, in
which the unsaturated acid is formed by reaction
of an aldehyde with an acid anhydride in the pres-
ence of a salt (Equation (1)), seemed well suited
to our needs.

79 /9 R,CH,COONa
2R,CHO + R,CH,C%-0—C%*CH:R; —————ey
2R1§=C—COOH + H0 (1)

R,

Since we wished to obtain the unsaturated acid
with the highest possible specific radioactivity,
it was desirable to measure the rate of exchange
between the salt and the anhydride. Michael
and more recently Breslow and Hauser? have
shown that within several hours at 100° the ex-
change reaction between sodium acetate and
butyric anhydride has come to equilibrium. We
have found that the exchange between acetic
anhydride and labelled sodium acetate at room
temperature is surprisingly rapid.

Experimental

Labelled sodium acetate was prepared by shaking 10-3
mole of C*Q.? with 5 cc. of 1 M CHsMgI in ether at room
temperature for ~ten minutes. After hydrolysis with di-
lute sulfuric acid the ether was removed by evaporation.
Excess solid silver sulfate was added to precipitate silver
iodide and the acetic acid distilled off i» vacuo. The yield
was ~95%, based upon carbon dioxide. The acetic acid
distillate was carefully neutralized with sodium hydroxide
solution and evaporated to dryness. A small amount of
dilute acetic acid was added and the solution again evapo-
rated to dryness to free the sodium acetate from traces of
base. This preparation was thoroughly dried at 100° in
vacuo until a vacuum of better than 10~% mm. of mercury
could be maintained over the solid without pumping.

The dry labelled sodium acetate was shaken with acetic

(1) Michael, J. prakt. Chem., 60, 364 (1899).

(2) Breslow and Hauser, THIS JOURNAL, 81, 786 (1939).

(8) ClQ; was employed in the first experiment and Cl4Q; in the
second.
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anhydride* for twenty minutes at room temperature and
the anhydride distilled off at room temperature iz vacuo.
The anhydride was converted into sodium acetate and
counted as such.® The results of this and a similar experi-
ment employing C!¢ are summarized in Table 1.

TasLe I
EXCHANGE BETWEEN NaAc* AND (Ac):O AT RooMm TEM-
PERATURE
Time of Per cent. of
Equivalents of exchange, random distribu-
Expt. NaAc Ac:O min. tion of Ac*-
1 2-10-3 95-10-1 20 55
2 1-10-3 4.8-10"3 30 62

In view of the fact that sodium acetate is very insoluble
in acetic anhydride it was surprising to find such rapid ex-
change at room temperature in this two-phase system.

A similar resuit was obtained with sodium butyrate and
acetic anhydride. 4.7 grams of carefully dried sodium
butyrate® was shaken with 17.8 cc. of acetic anhydride for
~forty minutes at room temperature, after which the an-
hydride was distilled off at room temperature iz vacuo.

When the distillate was fractionally distilled it was found
that 4.6 cc. had a boiling point above that of acetic an-
hydride. The acetic and butyric acid content of the high
boiling fraction was determined by means of a Duclaux
distillation. This fraction consisted of 729, butyric and
289, acetic acid. Thus 18.7%, of the acid equivalent in
the total anhydride fraction is butyric acid. For random
distribution of butyrate between the sodium salt and the
anhydride one would expect 10.39, for the above experi-
inent. The marked tendency of butyrate to concentrate
in the anhydride at room temperature is in keeping with the
results of Michael! and Breslow and Hauser.2

(4) Distilled from phosphorus pentoxide into a glass receiver which
had been thoroughly baked at 200° for several days. The fraction
boiling between 138-139° was used.

(8) A description of the production and measurement of C!! and
Cl4 may be found elsewhere: Ruben, Kamen and Hassid, Tuis
JourNaL, 63, 3443 (1940); Ruben and Kamen, Phys. Rev., 69, 349
(1941).

(6) Previously evaporated to dryness in the presence of excess
butyric acid and then kept at 100° in high vacuum (10-% mm.) for
several hours,
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Preparation of 3-(2-Methyl-6-0x0-1-cyclohexen-
1-yl)-propionic Acid
By ERWIN SCHWENK AND EpitH BLoCH

Unsaturated cyclic ketoesters of the type of
3-carbomethoxy - 2-methyl-6-o0xo-1-cyclohexene
(I) contain the same atomic grouping as «,B-di-
alkylglutaconic acids and like the latter can be
alkylated with alkyl halides and sodium ethoxide,*
but apparently only simple alkyl halides have been
studied.?

(1) Richter-Taylor, '“The Chemistry of the Carbon Compounds,”
3rd English ed., Vol. II, p. 139,

(2) See, for instance, Koetz, ¢f al., Anu., 400, 83 (1913); E. Berg-
mann and A, Weizmann, J. Org. Chem., 4, 266 (1939).



