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Dye Adsorption.—The dyes prepared from both stereoi-
somers and the racemic modification of 2,2’-diamino-1,1’-
binaphthyl were used in a series of dyeing experiments to
attempt to detect an optically selective adsorption accord-
ing to the methods of Brode.?

Samples of 7.000 g. of purified, desulfurized viscose rayon
were dyed in 200 ml. (the volume of the bath in ml. was
729 times’’ the weight of the fiber sample in g.) dye-baths
containing about 0.18 g. of the dye (the weight of the dye
was "2.7%’"’ of the weight of the fiber sample) and 0.03 g.
of sodium acetate. The dyeings were commenced at 49°,
taken to 100° in forty-five minutes and maintained at that
temperature for one and one-half hours. The samples
were then removed, thoroughly washed and freed of the
dye liquors. The dye liquors were next analyzed by titrat-
ing with excess titanous chloride and back-titrating with
standard ferric alum solution. Portions of the dye liquors
were also diluted to equal strengths, about 0.043 g. per
liter, and examined polarimetrically and spectrophoto-

metrically. In a similar manner, 4.000 g. samples of puri-

25°C.
Dye in Dye taken Dyeing, el 6600 A.

Solution liquors, g. up, g. %% (=500)
I-blank 0.1776 +1044
d & I-blank .1888 -+ 464
d-blank .1964 —1177
l-rayon .1641 0.0135 7.64=0.6 -+1508
d & l-rayon  .1743 .0145 7.53=+=1.0 — 116
d-rayon .1816 .0148 7.56=1.1 —1177
l-wool .1091 .0685 38.6=1.5 -+ 928
d & I-wool L1107 .0781 41.3=0.8 -+ 232
d-wool .1187 0777 37.4=1.1 —1161
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fied, unbleached and unspun wool were dyed in dye-baths
of the same strength (equivalent to 50 times and 4.7%, of
the weight of the fiber sample), but maintained at 100° for
only forty-five minutes. The results were compared to
blank experiments, the per cent. of dye taken up by the
fibers calculated and the results set forth in the table.

Within the experimental error, the spectro-
photometric observations confirmed the titanous
chloride analyses.  Together, they show that
under the conditions of the experiments no op-
tically selective adsorption of the stereoisomeric
forms of 2,2'-di-(1-hydroxy-2-azo-3-sulfonic acid-
6-anilino-naphthalene)-1,1’-binaphthyl occurred.
This is substantiated by the polarimetric observa-
tions.

Summary

Optically active and racemic dyes have been
prepared through the tetrazotization of the active
and racemic forms of 2,2’-diamino-1,1’-binaph-
thyl and coupling to phenyl-J-acid. Dyeing tests
with these active and racemic dyes failed to show
any selective absorption by wool or rayon fibers
and thus confirm previous experimental work.
The data support a physical rather than a
chemical combination between fiber and dyestuff.
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The Acetone Derivatives of the Mercaptals of Some Monosaccharides.

VI. Crys-

talline 2-Monomethyl /-Mannose and its alpha-Methylglycofuranoside, Dimethyl
Acetal and Dibenzyl Mercaptal

By EuceENE Pacsu aND S. M. TRISTER!

In 1931 Levene and co-workers? definitely es-
tablished that Pacsu’s supposed 4-methyl glucose?
was identical with the true 2-methyl glucose,*
the structure of which was proved by Brigl and
Schinle.’ Subsequently, Levene’s conclusion
was confirmed by Pacsu,® who also pointed out
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that in all probability the 4-methyl mannose of
Pacsu and v. Kary’ likewise represented a 2-
methyl derivative, since the osazones derived
from the two methyl hexoses were identical.
Brigl and Schinle®® had previously found that
under the standard conditions of osazone forma-
tion 2-methyl glucose gave rise to phenylglucos-
azone with the loss of the methyl group. In
1936 Munro and Percival® undertook ““A Revi-
sion of the Constitution of the Supposed 4-Methyl
Galactose and 4-Methyl Mannose of Pacsu. . .
and found that close agreement exists between
the physical constants of the supposed 4-methyl
galactose® as well as its osazone and phenylhy-
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drazone and those of the 6-methyl galactose!®
and its corresponding derivatives. This has been
confirmed in our revisionary work!l on the
structures of the acetone derivatives and the
methylated acetone derivatives of d-galactosedi-
benzylmercaptal. Regarding the constitution
of the supposed 4-methyl mannose Munro and
Percival interpreted their results as indicating a
2-methyl structure of this mannose derivative.
In repeating the work of Pacsu and v. Kary,
Munro and Percival first isolated what they
subsequently found to be an impure monomethyl
mannosedibenzylmercaptal with m. p. 118° and
[a] ®p —48° in pyridine solution and stated that
this compound '‘invariably showed a OCHj con-
tent of about one-third of the theoretical for a
monomethyl mannosedibenzylmercaptal.” By
repeated acetone condensation, methylation and
hydrolysis the same authors found it possible to
increase the OCH; content of the crystals to 809,
of the theoretical amount, but, according to them,
“‘pure monomethyl mannosedibenzylmercaptal . . .
could not be produced by this method.” In our
present revisionary work we have obtained after
two methylations by a recently recommended!?
procedure and subsequent hydrolysis of the
sirupy diacetone mannosedibenzylmercaptal a
crystalline compound in 83%, yield. Our sub-
stance!®* had m. p. 117° and [o]*p —43.1° in
pyridine solution and on analysis it showed a
methoxyl content!* in good agreement with the
theoretical amount for a monomethyl mannose-
dibenzylmercaptal. For the preparation of
their methyl mannose Pacsu and v. Kary have
not isolated the monomethyl mannosedibenzyl-
mercaptal but treated the methylated diacetone
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reported by Munro and Percival concerning the preparation of this
high melting and strongly negatively rotating substance, Since
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190-191°, preceded by slight sintering; [a]%p —109.02° in pyridine
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mannosedibenzylmercaptal with mercuric chlo-
ride in boiling alcohol, then hydrolyzed the re-
sulting ethyl glycopyranoside of the monomethyl
mannose with hydrochloric acid. The final prod-
uct, the supposed 4-methyl mannose, was a sirup
and it had a constant specific rotation of 7.38° in
aqueous solution. In their revisionary work
Munro and Percival likewise obtained a sirupy
monomethyl mannose [[a]®p 4.3° in aqueous
solution; found: OMe, 11.7; caled.: OMe,
16.0] from their impure monomethyl mannose-
dibenzylmercaptal. In our present reinvesti-
gation we have succeeded in obtaining for the
first time a crystalline monomethyl mannose.
It had m. p. 136-137° and an initial specific ro-
tation of 7.0° in aqueous solution, which value
slowly changed to 4.5° in twenty-four hours. On
treatment in the usual manner with a hot solution
of phenylhydrazine in acetic acid the mono-
methyl mannose gave rise to phenylglucosazone
with the loss of the methyl group. Such a be-
havior is now regarded as evidence for the presence
of the methoxyl group in position 2, because only
in such case would the methyl group be lost during
the formation of an osazone. Confirmatory evi-
dence for the presence of the methoxyl group on
carbon atom 2 was obtained from the result of the
Parnas—XKlimek test® for adjacent, free, cis-hy-
droxyl groups with copper sulfate and alkali. This
test was positive for mannose where such hydroxy!
groups (2 and 3) occur and negative for the mono-
methyl mannose in question. Our crystalline
material, therefore, must represent the 2-momno-
methyl mannose and the parent substance from
which it originated must then be the 2-mono-
methy]l mannosedibenzylmercaptal. The forma-
tion of the latter crystalline compound in a yield
of 839, from the sirupy diacetone mannosedi-
benzylmercaptal by methylation and subsequent
hydrolysis is considered as proof of the relative
uniformity of the sirupy starting material, which,
therefore, must mainly consist of 3,4-5,6-diiso-
propylidene mannosedibenzylmercaptal.

Beside the final product of crystalline 2-mono-
methyl mannose we have also succeeded in ob-
taining two other new crystalline mannose de-
rivatives from the pure 2-monomethy!l mannose-
dibenzylmercaptal by the employment of the
general procedure of Pacsu and Green for the
preparation of furanosides. One of these sub-

(15) Parnas and Klimek, Z. physiol. Chem., 217, 75 (1933).
(16) Pacsu and Green, Tmis Jourrnar, 88, 1823 (1936), e seq.
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stances, the —o-methyl 2-monomethylmannofu-
ranoside with m.p.82° and [] ®p 129.5° in aqueous
solution, represented the main product of the
reaction and it served for the preparation of the
crystalline 2-methyl mannose by acid hydrolysis.
The second compound, the 2-monomethy! man-
nosedimethylacetal with m. p. 111-112° and [a] #'p
—11.3° in aqueous solution, was isolated only in
a small yield as a by-product and it also gave
2-methy! mannose on acid hydrolysis. The for-
mation of this acetal is noteworthy since it fur-
nishes another example that demonstrates the
readiness of certain carbohydrates to yield open-
chain derivatives even when all of the hydroxyl
groups in the molecule are unoccupied, the other
examples being the acetal formations under
similar conditions from the mercaptals of -rham-
nose?” and d-fructose.®® It is also interesting to
note that in contrast to the 2-monomethyl man-
nosedibenzylmercaptal the mannosediethylmer-
captal does not seem to give an acetal, since
Scattergood and Pacsu® reported that a careful
search in the reaction mixture failed to reveal
the presence of mannosedimethylacetal.

While the reaction between 2-methyl mannose
and a hot solution of phenylhydrazine in acetic
acid yielded the expected phenylglucosazone with
the loss of the methyl group, the reaction between
the same substances in the cold led to the phenyl-
hydrazone of 2-methyl mannose. This product
was also obtained on treatment of the 2-methyl
mannose with phenylhydrazine in alcohcuc solu-
tion in the absence of acetic acid according to the
procedure employed by Butler and Cretcher®
for the preparation of mannosephenylhydrazone
from mannose.

The investigation is being continued.

Experimental

Preparation of Mannosedibenzylmercaptal from o~
Methyl-d-mannopyranoside.—The mercaptal was pre-
pared according to the procedure used by Scattergood and
Pacsul® for the preparation of mannosediethylmercaptal
from the easily available a-methylmannopyranoside.?
Seventy grams of the crude glycoside was dissolved in 70
g. of concd. hydrochloric acid and to the solution 105 g. of
benzyl mercaptan was added. The mixture was shaken
for twenty-two hours at room temperature. The re-
sulting clear solution solidified on cooling. The solid
mass was triturated with benzene and filtered. The pre-
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(21) Hudson, in Gilman, ¢ al., "’'Organic Syntheses,” J. Wiley and
Sons, lne., New York, N, Y., Coll. Vol. I, 362 (1932).
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cipitate was shaken for one hour with 500 cc. of benzene,
filtered, then dried under reduced pressure; yield prac-
tically quantitative. After two recrystallizations from
ethyl alcohol the mercaptal had m. p. 126° in agreement
with the value given by Pacsu and v. Kary.?

2 - Monomethyl  Mannosedibenzylmercaptal.—Fifty
grams of mannosedibenzylmercaptal was converted into
the diacetone derivative by the procedure described in
Part V!!® for the preparation of the diacetone galac-
tosedibenzylmercaptal. From the united petroleum ether
extracts 43 g. of a light yellow sirup, representing the 3,4-
5,6-diacetone mannosedibenzylmercaptal, was obtained.
The substance had [«]?'D 59.3° in acetylene tetrachloride
solution (p, 2.24; sp. gr. 1.58). Pacsu and v. Kary’
recorded [a]?’p 66.26° for the same product. The di-
acetone derivative (40 g.) was then methylated!? twice by
conversion into the sodium alcoholate and subsequent
treatment with methyl iodide; yield, 34 g. of sirupy mono-
methyl diacetone dibenzylmercaptal. For the removal of
the isopropylidene groups 60 g. of the product was dis-
solved in 750 cc. of 809, ethyl alcohol containing 35 cc. of
concd. hydrochloric acid and the solution was heated under
reflux for twenty minutes.: The solution was then cooled,
neutralized with 6 N sodium hydroxide solution, diluted
with an equal volume of water and kept at (0° overnight.
The voluminous, light brown precipitate, the 2-mono-
methyl mannosedibenzylmercaptal, was filtered, dried,
then purified by shaking with ether, which removed the
coloring matter; yield, 33 g. From the ethereal filtrate,
which had been kept at 0° for several days, 6 g. of the same
material was isolated; total yield, 39 g. or 839, of the
theoretical. After several recrystallizations from chloro-
form the colorless product had m. p. 117° and [a]?D
—43.1° in pyridine solution (p, 2.59; sp. gr. 0.985).
Another preparation had [«]?'D -+39.5° in chloroform
solution (¢, 0.92).

Anallt Caled. for C21H2805821
OCH;, 7.1

Pacsu and v. Kary™!® gave m. p. 188° and [«]?’p
—106.63° in pyridine solution, whereas Munro and Per-
cival® recorded m. p. 118° and 117° [a]?*p —48° and
—54° in pyridine solution, and OCHj; 2.8 and 5.8 for differ-
ent preparations recrystallized from alcohol.

2-Monomethyl a-Methylmannofuranoside and 2-Mono-
methyl Mannosedimethylacetal.—Twenty-three grams of
the 2-monomethyl mercaptal was dissolved in 200 cc. of
absolute methyl alcohol and the solution was treated at 60°
with 23 g. of yellow mercuric oxide and 30 g. of mercuric
chloride according to the procedure of Pacsu and Green.16
After six hours of continuous stirring the solution was
worked up in the usual manner; yield, 10 g. of a colorless,
non-reducing liquid with [«]®p 67.4° in aqueous solution
(¢, 1.3). Five grams of this liquid was dissolved in 15 cc.
of ethyl acetate and, on cooling of the solution at 0°, a
crystalline precipitate (2.4 g.) was obtained. The crystals
represented the 2-monomethyl a-methylmannofuranoside
contaminated with a small quantity of the 2-monomethyl
mannosedimethylacetal. For separation the ~product
was crystallized from a mixture of two parts of ethyl al-
cohol and one part of ether, from which at 0° the glycoside
separated out in long prismatic needles (2.2 g.). From
the filtrate, on concentration and cooling, the acetal

OCH;, 7.3. Found:
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crystallized out in small plates (0.025 g.). After recrys-
tallization from a mixture of equal portions of alcohol and
ether the 2-monomethyl a-methylmannofuranoside had
m. p. 82° and [«]*p 129.5° in aqueous solution (¢, 2.625).

Anal. Caled. for CsH1405: OCHj,29.8. Found: OCHj,
29.5.

A somewhat larger sample of the acetal was recrystal-
lized from n-propyl alcohol; m. p. 111-112° and {a]%lD
—11.3° in aqueous solution (¢, 2.65).

Anal. Caled. for CyHgznO;: OCH,,
OCH,;, 38.0.

The acetal is non-reducing but is easily hydrolyzed by
dilute acids. A study of the rate of hydrolysis was made
and the data are reported in Table I,

38.7. Found:

TABLE I
Hyprorysis OF A SoLuTioN oF 0.0359 G. or 2-Mono-
METHYL MANNOSEDIMETHYLACETAL IN 2 ML, oF 0.05 N

HYDROCHLORIC ACID AT 21° 1IN A 2-DM. TUBE
Time, hours Obsd. rotation k (first order)

0.13 -0.50 ...
3 - .77 0.054

6 — .89 .044

24 —1.28 .043

31 —1.36 Mean .047

31 -1.36 ...

96 —1.12 00100
144 —0.92 00125
192 - .81 00115
240 — .73 .00105
336 — .45 .00122
432 — .16 .00154
576 + .02 .00164
696 + .13 .00200
792 + .15 .00170
840 + .22 Mean .00140

The specific rotation of the acetal in dilute acid changed
in thirty-one hours from the initial value of —14°to —38°.
This change was probably due to the formation of a mix-
ture of the 2-monomethyl «- and B-methylmannofurano-
side from the dimethylacetal and the reaction followed a
first order course with the velocity constant of 104 2 = 470.
After the point of maximum levorotation had been reached,
the rotation changed slowly to the final value of 7.6°. This
second change apparently represented the hydrolysis of the
furanosides to methyl alcohol and 2-methyl mannose and
it proceeded about one-thirty-third as rapidly (10¢% = 14)
as the first stage of the hydrolysis reaction.

2-Monomethyl Mannose.—For the preparation of this
compound the crystalline furanoside was dissolved in 0.05
N hydrochloric acid and the solution was heated under
reflux for four hours in a boiling water-bath. The solution
was then worked up in the usual manner. The resulting
product was crystallized from 959, ethyl alcohol; yield,
809, of the theoretical, The substance had m. p. 136~
137° and [«]®Dp 7.0° in aqueous solution (¢, 2.88), which
value after twenty-four hours changed to the constant
rotation‘of 4.5°,

Anal. Caled. for C;H1,Os: OCH,, 16.0. Found: OCHg,
15.8.

Formation of Phenylglucosazone from 2-Monomethyl
Mannose.—One-tenth of a gram of crystalline 2-mono-
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methyl mannose was heated with 0.3 g. of phenylhydrazine
in 2 cc. of 209, acetic acid. After thirty minutes the re-
action mixture was cooled, the osazone filtered and
washed with moist ethyl acetate; yield, 0.036 g. of light
yellow crystals with m. p. 204-206° and [«]?'D —65.6°
in a mixture of six parts of alcohol and four parts of pyri-
dine (¢, 0.581). After twenty-four hours the rotation
became constant at —34.4°. A methoxyl estimation
gave negative result. On the basis of these data the sub-
stance was identified as pure phenylglucosazone.
2-Monomethyl Mannosephenylhydrazone.—For the
preparation of this substance according to a procedure of
Butler and Cretcher?? 0.1 g. of 2-methyl mannose was dis-
solved in 3 cc. of ethyl alcohol containing 0.1 g. of phenyl-
hydrazine, The solution was heated on the water-bath
for fifteen minutes, then it was kept at room temperature
for two hours and finally at 0° for twenty-four hours. Dur-
ing this time a colorless crystalline material separated out;
yield, 0.110 g., or 869, of the theoretical. After recrystal-
lization from water the substance (0.072 g.) had m. p.
163 ° and an initial specific rotation of —49.1° in pyridine
solution (p, 3.05; sp. gr. 0.985), which value after twenty-
four hours changed to the constant rotation of —60.7°,

Anal. Caled. for C;3HzOsNz: OCH,, 10.9. Found:
OCH,, 10.6, 10.7.

The same substance was obtained when a mixture of 2-
monomethyl mannose and phenylhydrazine in dilute acetic
acid was kept first at room temperature for one hour, then
at 0° for twenty-four hours. Pacsu and v. Kary’ re-
ported m. p. 179° for the hydrazone of their supposed 4-
methyl mannose, which value would seem to indicate that
their product was mainly mannosephenylhydrazone.
From their impure monomethyl mannose Munro and Per-
cival® isolated only mannosephenylhydrazone, which was
identified by its m. p. and the results of analysis.

Summary

1. The supposed 4-methyl mannose of Pacsu
and v. Kary was obtained in the crystalline state
and it was found that the methoxyl group was
attached on carbon atom 2.

2. This conclusion was drawn from the results
of a series of transformations involving the follow-
ing steps: mannosedibenzylmercaptal —> 3,4-
5,6-diacetone mannosedibenzylmercaptal —> 2-
monomethyl 3,4-5,6-diacetone mannosedibenzyl-
mercaptal —> 2-monomethyl mannosedibenzyl-
mercaptal —> 2-monomethyl «o-methylmanno-
furanoside = 2-monomethyl mannose —- phenyl-
glucosazone. With the exception of the acetone
derivatives all of the products including the
phenylhydrazone of the 2-monomethyl mannose
were obtained in the crystalline state.

3. Crystalline 2-monomethyl mannosedi-
methylacetal was isolated and its hydrolysis in
dilute hydrochloric acid was studied.
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