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Attempted Esterification of Gallic Acld.—Gallic acid
monohydrate (9.4 g.) in 250 ml. of methanol was heated at
200° for fourteen hours, the solution evaporated to dryness
and the residue recrystallized from benzene to give 6.2 g.
(989,) of pyrogallol, m. p. 129-130°, uncor.
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An Approximate Method for the Determination
of Active Halogens

By Jomn R. Samrevy, ANNE B. KiNg AND Barpara C.
BriTcH

The observation of Wanscheidt! that sodium
bromide precipitates when 9-bromofluorene is dis-
solved in an acetone solution of sodium iodide has
been made the basis for an approximate deter-
mination, within one or two per cent., of this active
halogen in a mixture of bromofluorenes. Data
are given to show that the method is applicable to
two other compounds containing active halogen,
namely, phenacyl bromide and benzyl bromide.

Analyses of 9-Bromofluorene, Phenacyl Bromide and
Benzyl Bromide.—Samples (1.0000 g.) of the halogen
compounds are dissolved in 20.00 ml. of a saturated solu-
tion of sodium iodide in acetone, and are filtered after
standing several hours at 25°. Sodium bromide starts
separating immediately upon solution of the halogen com-
pounds, but in the case of 9-bromofluorene, if thetsample
stands too long, large amounts of difluorenyl precipitate;
if this does occur, the difluorenyl and sodium bromide
may be weighed together, and then the latter may be
washed out with water; another weighing gives the
amount of sodium bromide present befere washing. The
sodium iodide adhering to the sodium bromide after the
filtration is readily washed out with 60 ml. of acetone;
tests are made on the last washings for iodide ion (nitrous
acid test). A correction is made for the solubility of the
sodium bromide in the acetone. The sodium bromide is
filtered and dried at 110°.

TABLE I

ANALYSES OF 3-BROMOFLUORENE, PHENACYL BROMIDE AND
BeENzYL BROMIDE

NaBr
NaBr dis-
Sample, ppt., solved, Sum,
Compound g g g g. %
9-Bromofluorene 1.000 0.407 0.003 0.410 97
9-Bromofluorene 1.000 .406 .003 .409 97
Phenacyl brotnide 1.000 .501 003 .504 97
Phenacyl bromide 1.000 .508 .003 .511 99
Benzyl bromide 0.907 .540 .003 .543 99
Benzyl bromide 1.285 .774 .003 777100

Solubility of Sodium Bromide in Acetone.—A correction
must be applied for the solubility of sodium bromide in
the acetone used. Column 4 of Table I gives the solubility
of sodium bromide in the particular sample of acetone
used in these analyses; other samples of reagent grade
acetone dissolved as much as 0.119 g. of the salt; agita-
tion of this moist sample of acetone with anhydrous cal-
cium chloride reduced the amount of sodium bromide to
less than 10 mg. on a second solubility determination.
The solubility of sodium bromide in any sample of re-
agent grade acetone is determined by suspending 1.000-g.
samples of the salt in 20.00-ml. portions of the acetone

(1) A Wanscheidt, Ber., §9, 2092-2100 (1926).
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saturated with sodium iodide; to emsure solution, the
flasks are placed on a shaking machine for several hours;
the solutions are run through Gooch filters, and the adher-
ing sodium iodide is washed out with 60 ml. of the same
acetone used in making the solution.

The solubility of sodium bromide in acetone changes
little with change in temperature. When the tempera-
ture is raised from 25 to 41°, the solubility decreased only
two or three milligrams over that recorded in Column 4
of Table I. Sodium iodide shows a more marked decrease
in solubility at elevated temperatures, for when a satu-
rated solution of this salt in acetone is refluxed, large
amounts of sodium iodide separate, and then on cooling
redissolve.

The effect of changes in relative humidity on the solu-
bility of sodium bromide in acetone has been noted. The
acetone solutions were cooled to 0° and the samples were
filtered slowly in an atmosphere in which the relative
humidity was 95; under these conditions the solubility
of sodium bromide increased five to six milligrams over
that found by rapid filtration on a day in which the
relative humidity was 40. The same quantities of salt
and acetone were used as in previous runs. These effects
of wide changes in humidity do not alter the usefulness of
this approximate method for the determination of active
halogens in the three classes of compounds analyzed in
Table I.

This research was supported by a grant from the Office
of Naval Research. The authors acknowledge the inter-
est of Dr. E, Emmet Reid.
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The Exaggerated Effect of Iodine as Carrier in
the Bromination of Fluorene

By Joux R. SaMPEY AND ANNE B. KNG

Discovery of the Exaggerated Effect of Io-
dine.—In an attemipt to relate the rate of bro-
mination to the intensity of the irradiation in the
photobromination of fluorene the observation
was made that a considerable amount of bromine
disappeared regardless of the illumination. This
led to experiments in the dark in which 10 cc. of a
1 molar solution of bromine in carbon disulfide was
added to 0.01 mole of fluorene in 20 cc. of the same
solvent. The reaction was stopped by adding po-
tassium iodide solution after which the liberated
iodine was titrated. The results were surprising.
In 5 runs the bromination was 8 to 109, in one-
half minute, in 3 runs, 8 to 119, in three minutes
and in 2 runs, only 11 to 139, in ten minutes.
Tests showed that none of the bromine had entered
the side chain. The first supposition was that the
fluorene contained an easily brominated impurity.
To test this, samples of fluorene from three differ-
ent sources were recrystallized repeatedly, vacuum
distilled and sublimed. All three showed 8 to
119 bromination in one-half and three minute
periods. This surprising result was finally traced
to the effect of the iodine that was liberated on the
addition of the potassium iodide solution. For a
part of the time during the shaking, fluorene, bro-
mine and iodine were present in the carbon disul-
fide solution. This led to a study of the effect of
iodine on the bromination of fluorene.
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Iodine as a Carrier in the Bromination of
Fluorene in the Dark.—A saturated solution of
iodine in carbon tetrachloride was found to con-
tain 0.29 g. in 10 cc. Dilutions of this, 1 to 10,
and 1 to 100 were made. Fluorene, 0.01 mole,
was added to 10 cc. of the carbon tetrachloride
solution and then 10 cc. of a 1 molar solution of
bromine in the same solvent was added quickly.
The reaction was stopped by the addition of po-
tassium iodide solution as usual. The results are

in Table I.
TABLE I
BROMINATION OF FLUORENE IN THE DARK WITH IODINE AS
CARRIER
Time, min. 0.29 g. 0.029 g. 0.0029 g.
0.5 799 .. 8
0.5 80 ..
3.0 89 20
3.0 89 19

For comparison the same concentration of tolu-
ene and bromine in the same solvent were tried
with 0.29 g. of iodine. There was no bromination
in three minutes.

The bromine used was freed from traces of
iodine by prolonged shaking with concentrated
sulfuric acid, washing with water, drying over
phosphorus pentoxide and fractionally distilling.

The authors acknowledge the interest of Dr. E.
Emmet Reid in this research.
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The Optical Rotatory Power of epi-Ergostanol

By KARL J. Sax, Lovuis DoRFMAN! AND SEYMOUR
BERNSTEIN

In their development of a theory on the relation-
ship between optical rotatory power and constitu-
tion of the steroids, Bernstein, Kauzmann and
Wallis? noted a number of compounds for which
large discrepancies existed between observed and
calculated values of the optical rotation. For epi-
ergostanol it was stated that the observed value
for this compound was in error by at least 10°.3
Also it has been pointed out* that the C;-diastereo-
mers, ergostanol and epi-ergostanol, do not con-
form to the rule that the C; a-form of any steroid
will have a higher positive rotatory power than the
corresponding $3-form.

Accordingly it was of interest to redetermine
the optical rotations of ergostanol and epi-ergo-
stanol for evaluating the above discrepancies.
The rotation of ergostanol was found to be 415.3°
which is in excellent agreement with the recorded

(1) Present address, William R. Warner and Company, Inc., New
York.

(2) Bernstein, Kauzmann and Wallis, J. Org. Chem., 6, 319
(1941).

(8) All rotations are for sodium D light and chloroform solution.

{4) Bernstein, Hicks, Clark snd Wallis, J. Org. Chem., 11, 646
(1048).
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values of +15.3°% and +15.9°.6 However, for
epi-ergostanol we have found the rotation to be
+4-16.9° which is higher than the recorded values of
+18.5°7 and +-14.6°.8

These results show that the diastereomers, ergo-
stanol and epi-ergostanol, do not constitute an ex-
ception to the above stated rule. Also it may be
assumed that the value (4-2300) for the constant,
E2, derived from epi-cholestanol, and used in the
calculation of the rotation of epi-ergostanol, is in-
correct. Use of epi-stigmastanol, [alp + 25,° as
the standard substance, gave a E; value of 0. Re-
calculation of the rotation of epi-ergostanol with
this revised value gave +19.1°, which is in good
agreement with the observed rotation of 416.9°,

(5) Windaus and Brunken, Anx., 460, 225 (1928).

(6) Reindel, Walter and Rauch, Ann., 458, 34 (1927).

(7) Reindel and Detazel, An»., 475, 78 (1929).

(8) Windaus, ¢ ol., Ann., 477, 268 (1930).
(9) Dalmer, ¢t al., Ber., 88, 1814 (1935).
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Antibistamine Agents. II. Furan Derivatives

By J. R. VAuGHAN, JRr., AND G, W. ANDERSON

In a continuation of our investigation on the
effect of substituting various heterocyclic systems
into compounds of known antihistamine activity,!
we have prepared and tested N,N-dimethyl-N’-
(2-pyridyl)-N’-furfurylethylenediamine (I, X =
H) and N,N-dimethyl-N’-(2-pyridyl)-N’'-(5-
bromofurfuryl)-ethylenediamine (I, X = Br).
The first of these (I, X = H) has been reported
by Viaud to be an active antihistaminic.®* The
compounds may be considered as oxygen ana-
logs of the thiophene substituted ethylenediamines
previously reported in which the furan nucleus
replaces the thiophene group.

XUCHz\

&

NCHyCH,N(CHa)»

1

They were synthesized by an initial reaction of
furfuryl alcohol, or 5-bromofurfuryl alcohol, with
thionyl chloride in toluene solution at —30 to
—40°. The intermediate furfuryl chlorides ob-
tained are extremely unstable? and were not iso-
lated but were treated directly with the sodium
salt of N,N-dimethyl-N’-(2-pyridyl)-ethylene-
diamine, also in toluene solution, at low tempera-

(1) Clapp, Clark, Vaughan, English and Anderson, Tu1s JoURNXAL,
69, 1640 (1947).

(2) Viaud, Technologie Produiis Phormaceutiques, 3, 53 (1947);
Drug Trade News, 38 [9], 63 (1947). We have been unable to obtain
the original article but have been sdvised that the name '’methyl-
furfuryl” used by the Drug Trade News is intended to mean “furyl
methyl” or furfuryl,

(3) Gilmas and Vernon, Teis Jounsat., 48, 2576 (1024).



