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Elemental analysis was performed at the Elemental Analysis Center
of Kyoto University, Kyoto.

Ethyl 2-Amino-2-deoxy-D-glucopyranoside (Iab). The anom-
eric mixture of ethyl 2-acetamido-2-deoxy-D-glucopyranoside was
prepared by refluxing 2-acetamido-2-deoxy-D-glucose in the presence
of dry IRA 120 (H*) resin in anhydrous ethanol for 5 h. The anomeric
mixture (500 mg), [«]23D +35.7° (c 1.02, water), was dissolved in 10
ml of 2.0 N NaOH and the solution was kept in a boiling water bath
for 3 h. After cooling to room temperature, the reaction mixture was
neutralized with 2.0 N HCI and diluted with distilled water to ~150
ml.

Ethyl 2-Amino-2-deoxy-a-D-glucopyranoside (Ia) and Ethyl
2-Amino-2-deoxy-g-D-glucopyranoside (Ib). The diluted solution
of Iab obtained above was applied to a column (2.7 X 52 cm) of Am-
berlite CG 120 (H*). The column was eluted with 0.3 N HCl at a flow
rate of 30 ml/h, and fractions of 7.0 g each were collected. A screening
test was carried out by the ninhydrin reaction. Each of the peaks was
combined and concentrated in vacuo to dryness. Crystallization was
performed from a mixture of water, ethanol, and ethyl ether, and two
recrystallizations from the same solvent. Ethyl 2-amino-2-deoxy-
a-D-glucopyranoside hydrochloride (Ia) was isolated from fractions
189-157, yield 213 mg (42.6%): mp 199203 °C; [«]2’D +135° (¢ 0.48,
water) [lit.® mp 197-198 °C; [«]'°D +129.2° (¢ 0.4, water)]. The 8
anomer (Ib) was isolated from fractions 123-135, yield 199 mg (39.8%):
mp 227-228.5 °C; [¢]**D —18.7° (c 0.48, water) [lit.16 mp 213-214 °C;
[a]D —27.8° (water)].

Ethyl 2-Acylamino-2-deoxy-a-D-glucopyranosides (IIa) and
Ethyl 2-Acylamino-2-deoxy-8-D-glucopyranosides (IIb). Each
of Ia and Ib (72.9 mg each) was placed in 0.5 ml of anhydrous methanol
involving 7 mg of Na. Upon gentle swirling, NaCl separated and was
removed by filtration and washed with 0.5 ml of anhydrous methanol.
An amount of carboxylic anhydride (1.2 molar equiv to Ia or Ib) was
added at room temperature with stirring. In the case of the anhydride
of the fatty acids higher than Cyg, an additional 2.0 ml of methanol
was added to the mixture and the mixture was warmed at ~60 °C for
a few seconds. The mixture was allowed to stand at room temperature
overnight, and ethyl ether and petroleum ether (bp 30-70 °C) were
added. The mixture was kept in a refrigerator to give crystals, and two
recrystallizations were performed from ethanol, ethyl ether, and pe-
troleum ether. It was essential for analysis to remove a trace of NaCl
contaminated through the recrystallizations. The crystalls were fil-
tered, washed with ethyl ether, and dried over P305 in vacuo at 100
°C for 2 h. Table I shows the anomerically pure N-acyl derivatives
thus prepared in the reaction with the anhydrides of fatty acids.

Ethyl 2-Benzamido-2-deoxy-a-D-glucopyranoside. The above
procedure was applied to the preparation of the title compound by
using henzoic anhydride, yield 93.2%: mp 199-202 °C; [«]?°D +85.4°
(¢ 0.48, methanol); ir (KBr) 3500-3300 (OH, NH), 1630 (C==0 in
N-benzoyl), 1540 (N-H in N-benzoyl), 1140-1030 (C-O-C), 850 cm™!
(the a-D configuration).

Anal. Caled for C15H2;0¢N: C, 57.86; H, 6.80; N, 4.50. Found: C,
57.63; H, 7.00; N, 4.40.

Ethyl 2-Benzamido-2-deoxy-3-D-glucopyranoside. The same
procedure was applied to prepare the title compound, yield 55%: mp
192-195 °C; [a]?'D —40.3° (¢ 0.62, water); Amax (Water) 230 nm (e
6400); ir (KBr) 84503250 (OH, NH), 1630 (C==0 in N-benzoyl), 1550
(N-H in N-benzoyl), 1070-1020 (C-0-C), 870 cm~! (the 8-D config-
uration); NMR (D20) é 1.05 (t, 3 protons, CH3), 3.72 (q, 2 protons,
CHy), 4.65 (d, 1 proton, J, 3 = 7.0 Hz, H-1), 7.55 ppm (m, 5 protons,
phenyl).

Anal. Caled for C15H,0gN: C, 57.86; H, 6.80; N, 4.50. Found: C,
57.77; H, 7.08; N, 4.54.

Registry No.—Ia, 57120-95-3; Ib, 6835-60-5; ethyl 2-benzamido-
2-deoxy-a-D-glucopyranoside, 60538-40-1; benzoic anhydirde, 93-
97-0; ethyl 2-benzamido-2-deoxy-8-D-glucopyranoside, 60538-41-2;
propionic anhydride, 123-62-6; butyric anhydride, 106-31-0; caproic
anhydride, 2051-49-2; caprylic anhydride, 623-66-5; capric anhydride,
2082-76-0; lauric anhydride, 645-66-9; myristic anhydride, 626-29-9;
palmitic anhydride, 623-65-4; stearic anhydride, 638-08-4.
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The reduction of aromatic molecules to their anions by al-
kali metals is now a well-established chemical process. Soon
after the identification of the reduction products as anions it
was recognized that interactions involving the anions, the
solvent, and the alkali metal counterions play an important
part in the behavior of the systems. It has also been recognized
for a long time that interactions between chiral solvents and
solutes produce a variety of observable effects such as induced
optical activity in nonchiral solutes and selective formation
of enantiomers of chiral products in chemical reactions. Ex-
amples of the latter phenomena are provided by Wright’s
observations that reductions carried out in one of the enan-
tiomers of dimethoxybutane are selective among the enan-
tiomers of chiral products.l-*

In this note I describe experiments which were intended to
isolate some features of solvent—anion interaction through a
study of the selective reduction to their mononegative anions
of the enantiomers of hexahelicene in the optically active
solvent (+)-2,3-dimethoxybutane (DMB). Because of the
stability of the anions of hexahelicene and the enormous
rotation and circular dichroism of neutral hexahelicene the
system is ideal for the observation of small effects. The reac-
tions were followed by recording the circular dichroism spectra
of a solution of hexahelicene in the optically active solvent
subsequent to successive reductions by a potassium mirror.
The standard high vacuum methods for handling solutions
of radical anions were used. The apparatus was fitted with two
quartz optical cells, one with a 0.10-mm light path, the other
with a 1.00-mm path. Either cell could be inserted into the
light beam of a Jasco J-20 spectropolarimeter. Readings were
as reproducible on removal and reinsertion of the cells as they
were on successive recordings during which the cells were not
removed. For the experiments with the optically active sol-
vent, the shorter light path was used in order to minimize
contributions in the 300-350-nm region of the tail of the ul-
traviolet circular dichroism peak of DMB.



Notes

A solution of “racemic” hexahelicene in DMB (absorbance
at Amax 310 nm in the 0.1-mm cell of 0.45, concentration ap-
proximately 10-3 M) exhibited ellipticity at 322 nm of +0.5
X 1073 degrees. Thhis small peak is reproducible to less than
0.2 X 10~3 degrees. It arises not from a difference of interac-
tion of DMB with the enantiomers of hexahelicene but rather
from the fact that the starting material was not perfectly ra-
cemic. A solution of the starting material in benzene exhibited
the same circular dichroism as in DMB.5

After the first brief contact of the above solution with a
potassium mirror, the ellipticity at 322 nm changed sign be-
coming ~1.3 X 103 degrees. After the second contact with the
potassium mirror the ellipticity became —3.5 X 1072 degrees.
After a third contact the peak diminished to 0.8 X 103 de-
grees, and disappeared after a fourth contact. The shape of
the peak was the same as that of resolved neutral hexaheli-
cene. (The mononegative anion does not exhibit a circular
dichroism peak at 322 nm.) No changes with time of the
properties of the solution were observed during each interval
of about 1 h between reductions. '

In the early stages of the reduction only neutral molecule
and mononegative ions are present.® The appearance of the
circular dichroism peak of neutral (—) hexahelicene must re-
sult from a selective reduction of the (+) enantiomer. The
effect is remarkably small. From the magnitude of the circular
dichroism and the best estimate which I could make of the
extent of reduction, the equilibrium constant for the reac-
tion

(F)°+ (=) =(H"+(-)°
- (]
2 (1))
[(H)°][(=)"]

The symbols (+) and (~) stand for the enantiomers, the
superscripts for the charges. The standard free energy for the
reaction is only ~3 cal/mol.

In the succeeding equilibria involving the more highly
charged species, much larger effects are observed, but their

quantitative interpretation awaits measurements of the ab-
solute values of the circular dichroism of the species involved.

= 1.005 + 0.002

The circular dichroism of only the neutral hexahelicene is -

required for estimation of the equilibrium constant for the
reaction.

A number of control experiments were carried out. No cir-
cular dichroism peaks were found at either the absorption
maxima of triphenylene (a related but nonchiral hydrocarbon)
or anions on reduction in DMB. This experiment suggests that
the large but as yet unanalyzed peaks at the absorption
maxima of the anions of hexahelicene arise from selective
reductions rather than from different induced optical activi-
ties in the anions. Finally, reduction of racemic hexahelicene
in nonchiral dimethoxyethane yielded no observable optical
rotation or circular dichroism.”

Although the effect here reported corresponds to a free-
energy difference of only 3 cal/mol, it is nevertheless easily
measured. Clearly the data do not permit unique determina-
tion of the nature of the interaction between the solute and
solvent, but they eliminate all models in which the stereo-
chemistry requires differences between free energy of reduc-
tion of the two enantiomers greater than 3 cal/mol.8
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Although 5,10-dialkyl- and diarylindeno[2,1-a]indenes
are readily prepared from the dione 1,! reported attempts? to
prepare these 4n w-electron systems by trapping the enolate
of 1 have been less successful.

Direct conversion of 1 to the bis(silyl enol ether) can be
accomplished by treating 1 with chlorotrimethylsilane in the
presence of DBN.3 The orange product 2 exhibits a uv-visible
spectrum typical of an indeno[2,1-c}indene chromophore.
Silyl ether formation does not occur in the presence of either
triethylamine (method of House and co-workers?) or N-
ethylpiperidine. Presumably the more basic amidine, DBN,



