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p-hydroxytetraphenylmethane; m. p. and mixed m, p, 278°,
Anal. Caled. for C;sHgO: C, 89.28; H, 6.66. Found:
C, 88.63; H, 6.83.
Summary
Triphenylchloromethane reacts with silver
hyponitrite to give benzopinacol diphenyl ether,
benzophenone, triphenylmethyl peroxide, phenol,
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triphenylmethyl, triphenylcarbinol and p-
hydroxytetraphenylmethane. The interpretation
rests upon the assumption that triphenylmethyl
hyponitrite is first formed and then decomposes
with the liberation of the triphenylmethoxyl
radical.
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Disaccharides in “Hydrol”

By GEORGE H. COLEMAN, MARION A. BUCHANAN AND Puivip T. PAauL

In the commercial production of crystalline
d-glucose by the hydrolysis of corn starch with
dilute hydrochloric acid there is obtained a
mother liquor known as “hydrol.”

The concentrated hydrol contains about 759,
of dissolved solids of which one-third is not fer-
mentable by yeast. Berlin! has identified gentio-
biose as one of the constituents of the non-
fermentable portion. By acetylation he obtained
a yield of -octaacetylgentiobiose corresponding to
18.39%, of the non-fermentable material.

Fischer? obtained a non-fermentable product
which he called “isomaltose” by allowing d-
glucose to stand in concentrated hydrochloric
acid for about fifteen hours at 10-15°. Berlin?
observed that the properties of the crude non-
fermentable material from hydrol closely re-
sembled those of isomaltose. He prepared iso-
maltose from d-glucose according to Fischer’s
method and from this by acetylation obtained
B-octaacetylgentiobiose.

Pictet and Georg* by acetylation of Fischer’s
product also obtained gentiobiose octaacetate
but pointed out that gentiobiose represented
only a small percentage of the crude material.
By fractional precipitation of the acetylated
material they were able to obtain in addition to
gentiobiose octaacetate the octaacetate of another
disaccharide which they called ‘‘isomaltose.”

Zemplén and Bruckner® synthesized 1-8-methyl
heptamethyl-6-«-glucosidoglucose and thinking
that Pictet’s isomaltose might be 6-a-glucosido-
glucose they repeated Pictet’s work and methyl-
ated the isomaltose fraction. As a result of their

(1) Berlin, THiS JOURNAL, 48, 2627 (1926).

(2) Fischer, Ber., 28, 3687 (1830).

(3) Berlin, TaIS JOURNAL, 48, 1107 (1928).

(4) Pictet and Georg, Hely. Chim. Acta, 9, 612 (1926).
(6} Zemplén and Bruckner, Ber., 64, 1852 (1931).

work they concluded that Pictet’s isomaltose was
not a pure compound but was a mixture which
contained 6-a-glucosidoglucose.

The present work was undertaken for the
purpose of identifying if possible other material
than gentiobiose in the non-fermentable portion
of hydrol. Commercial hydrol® was fermented
by yeast and non-fermentable material isolated
by the method used by Berlin. This product
was methylated using a combination of the di-
methyl sulfate-sodium hydroxide method of
Haworth” and the methyl iodide silver oxide
method of Purdie and Irvine® After several
methylations there was obtained a fraction which
distilled at about 200° under 1-mm. pressure.
The methoxyl and molecular weight values of
this product corresponded to an octamethyl di-
saccharide. After standing for some time partial
crystallization occurred. When this partial crys-
tallization was apparently complete the viscous
sirup was separated from the crystals by centri-
fuge filtration. The crystalline material repre-
sented about 209, of this product and was identi-
fied as heptamethyl 8-methylgentiobioside having
a specific rotation of —24°, It was identified
by its physical properties and by hydrolysis and
isolation of the products of hydrolysis. The
sirup representing about 809, of the product
had a specific rotation of +80°. Zemplén and
Bruckner record a specific rotation of +95° for
1-8-methylheptamethyl-6-a-glucosidoglucose.

The methoxyl content and the molecular weight
of this sirup agreed with the calculated values

(6) The authors wish to express their appreciation to William B.
Newkirk and Arthur Pulfry of the Corn Products Refining Company
for their kindness in supplying the hydrol used and for suggestions
made in connection with this work.

(7) Haworth, J. Chem. Soc., 107, 8 (1915); Haworth and Leitch,
ibid., 113, 188 (1918).

(8) Purdie and Irvine, bid., 83, 1021 (1903).
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for an octamethyl derivative of a disaccharide.
Its reducing power after hydrolysis toward Feh-
ling’s solution was approximately the same as
that of crystalline heptamethyl-8-methylgentio-
bioside ajter hydrolysis. Zemplén and Braun®
found the reducing power of completely methyl-
ated disaccharides after hydrolysis differed very
noticeably with the position of the linkage be-
tween the two hexose residues. Since gentio-
biose is 6-B-glucosidoglucose, it seemed quite
possible, in spite of the fact that several di-
saccharides having the alpha configuration are
fermentable by veast, that a large percentage of
the sirup might be 1-3-methylheptamethyl-6-a-
glucosidoglucose. In an effort to add further
support to this assumption, portions of the sirup
were hydrolyzed.  2,3,4,6-Tetramethylglucose
and 2,3,4-trimethylglucose were identified as
the hydrolysis products.

The specific rotation of heptamethyl-3-methyl-
gentiobioside is —24°. The specific rotation of
the non-crystallizable filtrate was +80°. From
a consideration of these values, the percentage of
gentiobiose in hydrol, the amount of crystalline
2,3,4-trimethyl-8-methylglucoside obtained from
the hydrolysis of the filtrate and the amount
obtained from the hydrolysis of heptamethyl-3-
methylgentiobioside it seems probable that the
non-crystallizable filtrate contains a methylated
disaccharide other than gentiobiose which forms
2,3,4,6-tetramethylglucose and 2,3,4- trlmethyl—
glucose upon hydrolysis.

Experimental

An amount of hydrol corresponding to 1500 g. of dry
matter was fermented with yeast and the non-fermentable
material iselated in essemtially the manner described by
Berlin. After thorough drying in a vacuum desiceator
the product weighed 523 g.

Methylation.—The following is typical of the methyla-
tion and distillation procedure used. Two 35-g. portions
of the non-fermentable product were methylated with
dimetliyl sulfate and sodium hydroxide. The pyoducts
thus obtained were combined and treated twice with
methyl iodide and silver oxide. The methylated product
weighing about 50 g. was distilled!® under reduced pressure.
A small fraction which distilled below 180° at 1 mm. was
discarded. Two fractions boiling above this temperature
and a still residue were remethylated with methyl jodide
and silver oxide and the distillation repeated. Fraction 1
which weighed 19 g. and distilled at 199-204° at 1.1 mm.
is typical of the products used in the present work; [«]*D
+-57.5° in water.

(9) Zemplén and Braun, Ber., 58, 2566 (1925).

(10) A distilling flask with a 22 cm. externally heated fyactionating
column was used. Pressures were determined by a McLeod gage.
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Anal. Caled. for CpqHzs0n: CH;0, 54.6; mol. wt., 454.
Found: CH;O, 51.7; mol. wt. (freezing benzene), 464. )

Heptamethyl-s-methylgentiobioside.—Partial crystal-
lization occurred with all fractions from the last distilla-
tion on standing for a few weeks. A portion of fraction 1
was allowed to stand for several months to make sure that
the crystallization was, practically complete. It was then
filtered by centrifuging in a glass crucible having a sin-
tered glass bottom. The filtrate, a clear yellow viscous
sirup, was collected in a glass cup arranged for this pur-
pose. From 129 g. of the mixture 2.44 g. of solid was
obtained. After two crystallizations from petroleum ether
it melted at 107-108° (uncorr.); [a]*®p —24.1° in water.

Anal. Caled. for CyHsOn: CH3O, 54.6; mol. wt.,
454. Found: CH;0, 52.4, 54.0; mol. wt. (freezing ben-
zene), 472.

For heptamethyl-8-methylgentiobioside Zemplén!! re-
cords a melting point of 109° and a specific rotation of
—22.4° in water. Haworth and Wylam?!? record a melt-
ing point of 106° and a specific rotation of —33.9° in
water.

The reducing power of the crystalline material after
hydrolysis was determined by the method used by Zem-
plén and Braun® except that the amount of cuprous oxide
was determined by weighing as such. This was found to be
9.99% of that calculated for an equal weight of d-glucese.
The viscous clear yellow filtrate was analyzed, {«]*°D 4-80°
in ethyl alcohol.

Anal. Caled. for CooHzsOn: CH;0, 54.6; mol. wt., 454.
Found: CH;Q, 53.6; mol. wt. (freezing benzene), 448.

The reducing power after hydrolysis was determined by
the method used for the crystalline heptamethyl-8-methyl-
gentiobioside. This was found to be 10.09, of that calcu-
lated for an equal weight of d-glucose.

Hydrolysis of Heptamethyl-g-methylgentiobioside.—
This compound (11.04 g.) was hydrolyzed with 5% hydro-
chloric acid according to the procedure of Haworth and
Wylam. The products of hydrolysis were separated by
extraction of the aqueous solution with chloroform.1?
The 2,3,4,6-tetraméthylglucose crystallized spontaneously
on removal of the solvent. The melting point after re-
crystallization was 86° (uncorr.). It was shown to bc
2,3,4,6-tetramethylglucose by comparison with an authen-
tic sample.

The trimethylglucose was isolated from the aqueous
solution by the method described by Haworth and Wy-
lam.!?. The sirup remaining after evaporation of the
solvent under reduced pressure weighed 3.53 g. Three
grams of this sirup was converted to the methylglucoside
and the product distilled. Two fractions were collected.
The first boiling at 135-140° (4 mm.) weighed 0.73 g.
The second beiling at 140-142° (4 mm.) weighed 0.91 g.
After standing for several weeks the second fraction par-
tially crystallized. After seeding with the crystals thus
obtained the first fraction crystallized readily. A total of
0.61 g. of crystalline miaterial was obtained. After re-
crystallization from ligroin the melting point was 93°
(uncorr.).

(11) Zemplén, Ber., 57, 898 (1924).

(12) Haworth and Wylam, J. Chem. Soc.,
(13) Irvine and Black, ibid., 862 (1926).

123, 3120 (1923).
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Hydrolysis of the Filtrate.—The mnon-crystallizable
filtrate (10.14 g.) was hydrolyzed and the products iso-
lated as described for methylated gentiobiose. The
crude tetramethylglucose weighed 5.44 g.  After recrystal-
lization from ligroin the melting point was 86° (uncorr.).
A mixed melting point with an authentic sample of 2,3,4,6-
tetramethylglucose showed no depression.

From the aqueous solution 3.31 g. of a thick sirup was
obtained. Two and eight-tenths grams of this sirup was
converted to the methylglucoside and the product distilled.
A fraction weighing 1.53 g. and boiling at 139-143°
(4 mm.) was collected. Upon seeding with crystals of
2,3,4-trimethyl-3-methylglucoside it crystallized readily.
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A total of 0.27 g. of crystalline material was obtained. It
was shown to be 2,3,4-trimethyl-8-methylglucoside by
comparison with an authentic sample.
Summary

1. The non-fermentable material in “hydrol”
has beenr methylated and heptamethyl-3- methyl-
gentiobioside isolated and identified.

2. Evidence for the presence of 6-a-glucosido-
glucose in the non-fermentable material has been
obtained.
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Dibenzofuran.

V. Dimetalation

By HENRY GILMAN AND RICHARD V. YOUNG

Introduetion

It was previously demonstrated that metala-
tion of dibenzofuran proceeds anomalously to
introduce a metal (lithium, sodium, potassium,
mercury) in the 4-position.! Two of the meost
important positions, from a biological viewpoint,
are 4 and 6. Dibenzofuran undergoes dimetala-
tion to give a 4,6-dimetalated product. The
constitution of the 4,6-disodiodibenzofuran was
established by the following sequence of reactions.

9 1
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-
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The 4,6-dimethyldibenzofuran was shown to be
identical with an authentic specimen prepared
by ring closure.?

The disodium compound undergoes the usual
replacement reactions, yielding 4,6-diiododibenzo-
furan with iodine, 4,6-dibenzofurandicarboxylic
acid on carbonation, 4,6-dihydroxydibenzofuran
on oxidation, and 4,6-dibenzofurandisulfonic acid
on oxidation of the disulfinic acid obtained by
the action of sulfur dioxide on the disodium
compound.

4- Methyld1benzofu»ran is metalated in the 6-
position. The position of the metal was estab-
lished by carbonating to a 4-methylcarboxylic
acid, which on oxidation gave 4,8-dibenzofuran-

(1) Tas Jourwar, §6, 1415 (1934).

(2) Sugii and Shindo, J. Pharm. Soc. Japen, 84, 149 (1934). The
authors are grateful to Professor Sugii for a specimen of their 4,6-
dimethyldibenzofuran.

CH;

dicarboxylic acid. 4-Methoxydibenzofuran is
likewise metalated in the 6-position, the organo-
metallic compound being oxidized to a 4-meth-
oxyhydroxydibenzofuran, which on hydrogen
iodide cleavage gave 4,6-dihydroxydibenzofuran.
These two nuclear substitution reactions are
significant from the peint of view of orientation
for, like dimetalation, they emphasize the essen-
tial independence of the benzenoid nuclei, and
the highly developed acidities of the 4- and 6-
hydrogens. On the basis of the ac-
tivating effects of a methyl and a
methoxyl group, one might have ex-
pected some homonuclear substitu-
tion, but in every case so far ex-
amined metalation takes place pre-
dominatingly heteronuclearly if a 4-position be
occupied.

\O/

Experimental Part

Mono- and Dimetalation.—Monometalation of dibenzo-
furan is effected satisfactorily by a miscellany of organo-
alkali compounds, all preparations being carried out in a
three-necked flask (in an inert atmosphere, preferably
nitrogen) provided with a stirrer, condenser and dropping
funnel. (a) From n-butyl-lithium—The n-butyl-lithium
solution in ether (prepared from 0.5 mole of n-butyl
bromide) is filtered through a loose plug of glass wool
directly into a flask containing 0.4 mole of dibenzofuran
in ether. The resulting solution is them refluxed with
stirring for four to five hours. (b) From n-butylsodium —
To a solution of 0.1 mole of dibenzofuran in 60 cc. of ether
is added 0.032 mole of di-z-butylmercury and 2.3 g. or
0.1 atom of sodium. Reaction sets in almost immediately
and is allowed to proceed with stirring for sixteen hours.

Dimetalation is best realized with #-butylsodium. To
a solution of 0.032 mole of dibenzofuran in 75 cc. of ether



