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Methyl Glucoside Carbanilates. III.

Methyl g-D-Glucoside-2,3,6-tricarbanilate’

. By W. M. HEARON? AND ROBERT S. BARNES, JR.

Carbanilates of carbohydrates are finding in-
creasing use®*5® because of their ease of forma-
tion and excellent properties as derivatives. To
those already reported, we now add methyl 8-p-
glucoside-2,3,6-tricarbanilate, which, with the cor-
responding alpha compound,® is of interest as a
p0551b1e breakdown product of carbanilated cellu-
lose,” and starch.

The preparation of this compound has been
carried out, as in the alpha series, by the sequence
of reactions

Methyl 8-p-glucoside-2,3-dicarbanilate (I)

¥
Methyl 6-trityl-g-p-glucoside-2,3-dicarbanilate (II)
¥
Methyl 6-trityl-8-p-glucoside-2,3-dicarbanilate-4-acetate
(11D) '
Methyl 8-p-glucoside-2,3-dicarbanilate-4-acetate (IV)
¥

Metliyl B-p-glucoside-2,3,6-tricarbanilate-4-acetate (V)

Methyl g8-p-glucoside-2,3,6-tricarbanilate (VI)

As with methy! p-glucosides,? tritylation and acet-
vlation of methyl B-p-glucoside-2,3-dicarbanilate
could be carried out without isolation of the inter-
mediate and in better yield than stepwise. The
tricarbanilate formed, possessed a melting point
and optical rotation differing from those of the
corresponding alpha derivative and from those of
the two methyl p-glucoside-2,3,4-tricarbanilates,
but gave on further carbanilation the tetrasubsti-
tuted derivative previously prepared.®

Experimental

Methyl 6-Trityl-g-p-glucoside-2,3-dicarbanilate (II).—
A solution of 1.9 g. of methyl B-p-glucoside-2,3-dicar-
banilate?® and 1.22 g. of trityl chloride in 5 ml. of dry pyri-
dine was heated in a stoppered flask on a steam-bath for
one hour. After cooling, the solution was diluted with
20 ml. of ordinary pyridine and poured into cold water.
The white precipitate was collected and recrystallized from
hot methanol gwmg 1.88 g. or 609, yield melting at 114~

115°; o®p —17° (acetone, C = 1).
Anal. Caled. for CyoHj3305N;: CH30, 4.60; trityl,
36.1. Found: CH;0, 4.67; trityl, 35.9.
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Methyl 6-Trityl-g-p-glucoside-2,3-bicarbanilate-4-
acetate (III). A. By Acetylation of Methyl 6-Trityl-3-
p-glucoside-2,3-dicarbanilate.—A solution of 1.0 g. methyl
6-trityl-8-p-glucoside-2,3-dicarbanilate in 5 ml. of dry
pyridine and 2 g. of acetic anhydride was left sixteen hours
at room temperature. Pouring the solution into cold
water gave a precipitate which crystallized from hot
ethanol-ethyl acetate and amounted to 0.85 g. or 889,
vield, melting at 202-204°; «®p —3° (ethyl acetate, C =
1).

Anal. Caled. fOI‘ C42H4009N2 C 704
N, 3.91. Found: C, 69.7; H, 5.77; 1\ 4.02.

B. By Tritylation and Acetylation of Methyl 8-p-Glu-
coside-2,3-dicarbanilate.—A solution of 2.4 g. of methyl
B-p-glucoside-2,3-dicarbanilate in 5 ml. of dry pyridine
with 1.5 g. of trityl chloride was heated on a steam-bath
for one hour. After cooling, 2.5 ml. of acetic anhydride
was added and the solution left at room temperature for
sixteen hours. It was then diluted with 10 ml. of ordinary
pyridine and poured into 400 ml. of cold water. The pre-
cipitate formed was collected and crystallized from hot
ethanol-ethyl acetate giving 3.4 g. or 83.59% yield melt-
ing at 202-204°; mixed m. p. with product from A above,
202-204 °.

Methyl 8-p-Glucoside-2,3-dicarbanilate-4-acetate (IV).
—A cold solution of 3.0 g. of methyl 6-trityl-8-p-glucoside-
2,3-dicarbanilate-4-acetate in 10 ml. of glacial acetic acid
was treated with 10 ml. of hydrobromic acid in acetic
acid (made by adding 11 ml. of 429, hydrobromic acid
carefully to 46 ml. of cold acetic anhydride). After two
minutes, the solution was filtered and run immediately
into 200 ml. of cold water. The precipitate was collected,
washed with hot ligroin, and crystallized from hot water
giving 1.2 g. or 609, yield melting at 151-152°, o%p —21°
(acetone, C = 1).

Anal. Caled. for CgaHzﬁOgNzi C, 582, H, 548, N,
5.90. Found: C, 59.0; H, 5.40; N, 5.97.

Methyl B-p-Glucoside-2,3,6-tricarbanilate-4-acetate
(V).—A solution of 2.0 g. of methyl B-p-glucoside-2,3-
dicarbanilate-4-acetate in 5 ml. of dry pyridine with 0.8
g. of phenyl isocyanate (1.4 times theory) was heated on a
steam-bath for one hour. After cooling, the solution was
diluted with 2 ml. of methanol and allowed to stand for ten
minutes. Ten ml. of ordinary pyridine was then added
and the solution poured into 200 ml. of cold water. The
precipitate was collected, washed with hot ligroin and
crystallized from hot methanol giving 1.5 g. or 609, yield,
melting at 173-174°; a%p —3° (acetone, C = 1).

Anal. Caled. for CyHyON;: C, 60.7; H, 5.22; N,
7.08. Found: C, 61.0; H, 5.40; N,G.QO.

Methyl B-p-Glucoside-2,3,6-tricarbanilate (VI).—A
solution of 1.0 g. of methyl B-p-glucoside-2,3,6-tricar-
banilate-4-acetate in 20 ml. of methanol containing 0.5%,
hydrogen chloride was refluxed for two hours. After
cooling, the hydrogen chloride was removed with barium
carbonate and the solution evaporated to dryness by an
air stream. The residue was crystallized from petroleum
ether-acetone giving 0.5 g. or 54% yield melting at 197-
198°; a%p —15 (acetone, C =

Anal Caled. for CstnggN’a C 610
7.62. Found: C, 60.7; H, 5.21; N, 7.49.

Methyl B-p-Glucoside-2,3,4-tricarbanilate-6-acetate.—
Acetylation of 0.9 g. of methyl 8-p-glucoside-2,3,4-tricar-
banilate in 6 ml. of dry pyridine with 3 ml. of acetic an-
hydride on the steam-bath for one hour gave 1.0 g. of crude
(100%) and 0.8 g. of pure (829%,) white crystals from eth-
anol melting at 229-230°; o®p +5° (acetone, C = 1).
A mixture of this product and its precursor melted at
218-219°.

H, 5.58;

H, 5.27; N,
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Anal. Caled. for CypHynOwN;: CH;O, 5.22; acetyl,
7.25. Found: CH;0, 5.02; acetyl, 7.22,

Methyl B-p-Glucoside-2,3,4,6-tetracarbanilate.—A
small amount of methyl 8-p-glucoside-2,3,6-tricarbanilate
was carbanilated in dry pyridine with phenyl isocyanate
giving, from hot acetone, white crystals melting at 221-
222°, This product did not depress the melting point of
the methyl B-p-glucoside-2,3,4,6-tetracarbanilate made
by direct carbanilation of methyl 8-p-glucoside.®

A. L. WiLps aND CLIFFORD H. SHUNK

Vol. 72

Summary
1. Crystalline methyl B-p-glucoside-2,3,6-tri-
carbanilate has been prepared from methyl 8-b-
glucoside-2,3-dicarbanilate in a five-step synthesis.
2. The intermediates in this synthesis, all
crystalline, have been described and identified.
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Steroid Analogs Lacking Ring C. II.

Some Analogs of Progesterone and

Desoxycorticosterone

By A. L. WiLps anND CLIFFORD H. SHUNK!2

In seeking synthetic compounds which might
show the hormonal activity of testosterone, pro-
gesterone or desoxycorticosterone, it has seemed
attractive to us to prepare analogs of the hor-
mones lacking Ring C. In the present paper is
described the synthesis of such analogs of pro-
gesterone and desoxycorticosterone. In these
initial approaches, begun in 1941 and interrupted
during the war, we have aimed the synthesis for
reasons of simplification toward structures of the
type of XIV and XV lacking the angular methyl
groups and with a six-membered ring D, with the
intention of extending the work to closer analogs
should the physiological tests be encouraging.

For the synthesis of these «,8-unsaturated
cyclic ketones we have employed the very useful
Robinson-Mannich base method?® with the per-
hydrogenated biphenyl keto acid IVa. Recently
we have described an improved modification of
this method using the 2-hydroxymethylene de-
rivative of 4-cyclohexylcyclohexanone to syn-
thesize 6-cyclohexyl-A'=%-octalone-2 (XIV, R =
H).¢

The intermediate keto acid IVa was prepared
from 4-(4’-hydroxyphenyl)-benzoic acid (Ia),
which is readily available from 4-methoxybi-
phenyl.®% Hydrogenation of the methyl ester
of the hydroxy acid in the presence of W-6 Raney
nickel catalyst gave a mixture of isomeric per-
hydro hydroxy esters IIb from which only one of
the four stereoisomers could be isolated in pure
form. Ozxidation of the mixture of hydroxy acids,
however, gave the two possible keto acids IVa,
from which were obtained Isomer A, m. p. 174~
175° (229, over-all yield from Ib) and Isomer B,
m. p. 96-96.5° (367, over-all yield).

It was also possible to limit the hydrogenation
of the ester Ic so as to obtain material (IIIc) with
only one ring reduced. After oxidation of the
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non-phenolic fraction, the keto acid VIIIa was
obtained in 45489, yield, along with some of the
fully reduced acid IVa. None of the phenolic
acid was isolated with the carboxyl-substituted
ring reduced, which is the product of sodium and
alcohol reduction of Ia.b

The conversion of the keto esters IVb (Isomer
A) and VIIIb to the tricyclic unsaturated keto
acids VIIa and XIa followed the procedure applied
by us to 4-cyclohexylcyclohexanone in preparing
the simpler ketone XIV (R = H).* In the con-
densation of the keto esters with methyl formate,
very satisfactory yields (91-869 of the hy-
droxymethylene derivatives Va and IXa resulted
when an excess of the reagents was used.” It is
worthy of note that the esters Vb and IXb, the
primary reaction products, were saponified in
excellent yields under very mild conditions in
working up the reaction mixtures.

Either the hydroxymethylene acids or esters
were suitable for the Mannich base condensation,
in the former cases an additional equivalent of
sodium methoxide being used to prepare the
salts. In this reaction the crystalline products
were largely VIa (or VIc) and Xa (or Xc), in
which the formyl group was eliminated. Cy-

0~ coon

Ia,R=H
Ib, R = CH;
Ic, R = CH;

H H
IIa, R =H

. IIb R = CH,
HO
N T

H
IIIa, R = H
IIb, R = CH,
IIIc, R = C.H;

(7) There was no indication of the formation of bis-hydroxymethyl-
ene derivatives; the ultraviolet absorption spectrum showed a
single maximum at 281 mu with no indication of a maximum at
around 300-310 my a3 would be expected for a bis-hydroxymethylene
derivative,



