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Summary

Molecular compounds containing from two to
four molecules of desoxycholic acid have been
prepared from certain polynuclear aromatic

LvmaN E. PorTER AND GEORGE N. CADE, JR.

Vol. 57

hydrocarbons, including the carcinogenically ac-
tive methylcholanthrene and 1,2,5,6-dibenzan-
thracene. Since the sodium salts of these choleic
acids are soluble in water, this provides a means of
obtaining aqueous solutions containing carcino-
genic hydrocarbons.
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The Reactions of Titanium and Manganese with Hydrogen Peroxide in Basic Solution!

By LymanN E. PORTER AND GEORGE N. CADE, Jr.

In the usual scheme of qualitative analysis for
the common and the rarer metals, titanium ap-
pears in the iron division of the ammonium sulfide
group.? The manganese is removed as the diox-
ide by boiling with nitric acid and potassium
chlorate. Unless the ratio of titanium to man-
ganese is very small, most of the former is left in
solution with the iron, etc. The iron may then
be precipitated by the use of sodium phosphate,
hydrogen peroxide and sodium hydroxide, leaving
the titanium in a soluble peroxidized form.? A
similar action takes place when the phosphate is
omitted. If, however, the manganese has not
been previously removed, some or all of the tita-
nium is precipitated during the process. This
paper describes a study of this reaction.

Solutions of known and varying concentrations
of manganese and titanium nitrates were made
up. These were treated with excess hydrogen
peroxide and with one normal sodium hydroxide
until neutral and with 5 ml. in excess. A ma-
hogany brown color appeared which was followed
by the formation of a fine grayish-brown precipi-
tate which was shown to contain all of the man-
ganese. In the quantitative tests the titanium
was determined in the solution after filtration, and
its amount in the residue calculated by difference.
Qualitative tests showed that both manganese
and titanium appeared in the precipitate but that
titanium was present in the filtrate only when the
molar ratio of titanium to manganese exceeded
approximately two. Excess peroxide was found
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present in all cases. Whenever the residue was
dissolved in acid, the yellow or orange color of
peroxidized titanium appeared, which is not the
case when a mixture of Ti(OH), and freshly pre-
cipitated manganese dioxide is similarly treated.
This would indicate the presence of peroxidized
titanium in the residue.

A series of quantitative tests was made in
which the molar ratio of titanium to manganese
in the original solutions varied between 2.2 and
8.4. The corresponding ratios in the resulting
precipitates were found to vary between 1.8 and
4.8, indicating that no definite compound is
formed, but that a greater amount of titanium is
precipitated the larger its initial proportion.
When the titanium and manganese solutions were
not mixed until each had been treated separately
with peroxide and sodium hydroxide, a similar re-
sult was obtained, the ratio of titanium to man-
ganese in the residue being about half that ob-
tained for corresponding concentrations in the
previous series,

When the two metals were precipitated to-
gether by peroxide and sodium hydroxide, the
ratio of titanium to manganese increased with
lapse of time. In a series in which the original
molecular ratio of titanium to manganese was
3.6, that in the residue increased steadily from
1.6 to 2.7 during the first twelve hours at 25°,
At higher temperatures more titanium was pre-
cipitated. In both of these cases, it is probable
that some Ti(OH), was precipitated due to a
partial decomposition of the peroxide, although
an excess of the latter was always found in the
filtrate. Furthermore, when the other factors
were kept constant, the ratio of titanium to man-
ganese in the residue decreased in general with
increased concentration of hydrogen peroxide.
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Summary

1. The impossibility of the separation of ti-
tanium from manganese by the use of hydrogen
peroxide and sodium hydroxide is due to the ad-
sorption and inclusion of the peroxidized titanium
by the precipitated hydrous manganese dioxide.
No definite compound is produced.

2. In the precipitation, more titanium ap-
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pears in the residue as time passes, and at higher
temperatures, due in part to partial decomposi-
tion of the peroxide and the precipitation of some
tetravalent titanium.

3. Increasing the concentration of hydrogen
peroxide reduces the amount of titanium in the
precipitate.
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The Preparation of Certain Alkenes, Alkadienes and Alkynes!?

By SAMUEL P. MULLIKEN, REGINALD L. WAKEMAN AND HaroLD T. GERRY?

The reaction RMgX -+ CH,—=CHCH;Br —>
RCH,CH=CH, is well known. Its discovery by
Tiffeneau,* who applied it to certain aromatic
compounds, dates almost from the birth of the
Grignard reaction. Barbier and Grignard,® and
later de Rességuier® adapted it to the synthesis
of 6-methyl-1-heptene from isoamyl bromide.
Von Braun, Deutsch and Schmatloch? recom-
mended its use generally, preparing a number of
open and closed chain unsaturated hydrocarbons
and ethers. Brooks and Humphrey,® particu-
larly, advocated it as a means of synthesizing pure
alkenes. Kirrmann,® Wilkinson,® and others
have developed it further. We have prepared a
variety of alkenes in this manner.

This reaction. has previously been applied to
certain homologs of allyl bromide. Thus Pré-
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vost!! has studied the products obtained from
RCH=CHCH,Br, containing RCHBrCH=CH,
by rearrangement. Van Risseghem!? has pre-
pared 2-hexene, together with the other reaction
products to be foreseen, by the action of crotyl
bromide upon ethylmagnesium bromide. We
have applied this synthesis to 4-bromo-2-pentene,
thus preparing CH;CH=CHCHRCH;. It is
not possible for CH;CHBrCH==CHCH; to give
rise to a mixture of isomeric bromides by syni-
onic rearrangement,!?® since both end atoms of its
“allylic system’’ are joined to identical hydrocar-
bon radicals, namely, methyl. The alkenes pre-
pared from it should, therefore, possess the for-
mula just given, free from isomers.

Lespieau!* has prepared diallyl by the action
of metallic magnesium upon allyl bromide. Other
1,5-alkadienes have been prepared similarly,?® or
obtained as by-products in the syntheses cited
above 2 We have prepared two 1,5-alka-
dienes from 4-bromo-2-pentene.

Experimentall®

Preparation of RCH(OH)CH=CHCH,;—
These alcohols were prepared from crotonaldehyde
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