Jan. 5, 1955

(100 g.) was added during the reaction to replace that re-
moved by distillation.

The reaction mixture was allowed to cool while it was
being neutralized by carbon dioxide (vented into the air
stream from 50-100 g. of Dry Ice maintained in a filter flask)
diluted with air. The neutralization was completed within
one hour as indicated by a neutral reaction to moist Alkacid
test paper. Insoluble impurities were removed by centrifu-
gation and soluble colored impurities were removed from
the centrifugate by adsorption on a four-inch column of ac-
tivated alumina previously moistened with benzene. Vola-
tile solvents were removed at room temperature under
reduced pressure. The yields, based on tetraethylene gly-
col, were 75-809%, of nearly colorless TEGMA, n%p 1.4631,
4% 1.087.

Anal. Caled. for CeHsOr: C, 58.2; H, 7.9; sapomn.
equiv., 165; Mp 83.4. Found: C, 57.8; H, 8.2; sapon.
equiv., 166, 169; Mp 83.4.

Conductivity measurements (1.14 X 1078 mho-cm. at 1
Kec.) indicated that ions from the basic catalyst had been
largely removed by the purification procedure.

Acid-catalyzed Transesterification Using Picric Acid as
Inhibitor.—The same apparatus was used as in the base-
catalyzed reaction. The charge consisted of methyl metha-
crylate (100 g., 1.0 mole, coml.), benzene (75 g., C.p.) and
concd. sulfuric acid (10.0 g., 0.098 mole) and picric acid
(0.10 g.). The mixture was distilled under hydrogen until
no more water was evolved. Tetraethylene glycol (59.5 g.,
0.30 mole, redistilled) was added and the reaction was
carried out as above for 3.5 hours using hydrogen as an inert
atmosphere. At the end of this period nearly the theoreti-
cal amount of methanol had been collected. An additional
quantity of benzene (50 g.) was added during the reaction.

The reaction mixture was allowed to cool and sodium
carbonate (24 g., 0.20 mole) and water (10 g.) were added
with vigorous stirring. After 15 minutes there was a sudden
color change to the bright yellow color of the picrate ion
which indicated complete neutralization. The mixture was
diluted with cyclohexane (150 ml.) and all of the insoluble
impurities coagulated into a sticky mass leaving a clear
supernatant liquid layer which was removed by decantation.
Remaining colored impurities were removed from the solu-
tion by adsorption on a 4-inch column of activated alumina.
Removal of volatile materials under reduced pressure gave
a665I’gO% yield of TEGMA, n2p 1.4620, sapon. equiv.,
164-165.

Acknowledgment.—The author wishes to ex-
press his appreciation to Dr. W. E. Cass for helpful
discussions during the course of this work and to
Miss Joyce Sorensen and Dr. Edward Simons for
analytical work.

RESEARCH LABORATORY

GENERAL ELEcTRIC COMPANY
SCHENECTADY, NEW YORK

Octane-1,1,1,8,8,8-d
By ANDREW STREITWIESER, JR.
RECEIVED AUGUST 9, 1954

An attractive approach to the assignment of the
vibrations of normal aliphatic hydrocarbons into
methyl and methylene motions is through the use
of a hydrocarbon in which the terminal methyl
groups have been replaced by methyl-d; groups.
Octane-1,1,1,8,8,8-ds was thought to be a suitable
choice for such a compound because of the length
of its methylene chain and of its convenient physi-
cal properties.

Dimethyl suberate was reduced with lithium
aluminum deuteride to 1,8-octanediol-1,1,8,8-d,.
The glycol was converted to the di-p-toluenesulfon-
ate which was further reduced with lithium alu-
minum deuteride in boiling ether. This final
reduction was, however, very sluggish and gave
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poor yields. More vigorous conditions were con-
sidered to be unsatisfactory because of the possible
occurrence of undesirable side reactions.! The
deuterogenolysis of the dihalide may well be a
better route at this point.

The density of the product, d%5; 0.7354, is close
to that calculated for octane-ds assuming con-
stancy of molecular volume, d?%; 0.7351. Mass
spectrographic analysis indicated 90.99, octane-ds,
7.7% -ds, 0.69, -ds and 0.47%, -dr».? The infrared
spectrum and its detailed interpretation will be
presented elsewhere.?

Experimental4

1,8-Octanediol-1,1,8,8-d,,—To 2.0 g. of lithium alumi-
num deuteride® in dry ether was added with vigorous stir-
ring 10.1 g. of dimethyl suberate® dissolved in dry ether.
Dilute hydrochloric acid was added until the solid inorganic
salts separated leaving a clear ether layer which was de-
canted. The salts were washed with ether and the com-
bined ether layers were evaporated leaving 7.8 g. of crude
glycol. Continuous ether extraction of a dilute acid solu-
tion of the inorganic salts gave a further 0.3 g. The com-
bined crops were recrystallized from benzene-hexane giving
5.9 g. (79%) of small white crystals, m.p. 56.0-58.0°. A
further recrystallization from benzene-hexane raised the
m.p. to 58.0-58.5°.

1,8-Octanediol-1,1,8,8-d, Di-p-toluenesulfonate.—A solu-
tion of 9.73 g. of 1,8-octanediol-1,1,8,8-d, in 100 cc. of py-
ridine was cooled to —10° and 27.7 g. of p-toluenesulfonyl
chloride was added. After standing in an ice-salt-bath
for an hour with frequent swirling, 100 cc. of water was
added in portions such that the temperature was kept be-
low 10°. The white granular precipitate was filtered and
washed with water. The filtrate contained 4 g. of the
monotosylate as a heavy oil which, on further treatment
with 5.5 g. of p-toluenesulfonyl chloride in the same way,
gave an additional quantity of product. After drying, the
(com;i)ned vield of product, m.p. 68.0-70.8°, was 24.9 g.
84%).

Undeuterated material was prepared in the same way
from diol prepared by the reduction of dimethyl suberate
with lithium aluminum hydride. After one crystallization
from benzene the m.p. was 72.8-73.3°.

Anal. Caled. for CppH0sS:: C, 58.1; H, 6.7; S, 14.1.
Found: C, 57.9; H, 6.7; S, 14.0.

Octane-1,1,1,8,8,8-ds.—The ditosylate (20.7 g.) was ex-
tracted in a Soxhlet apparatus by a dry ether solution of 1.0
g. of lithium aluminum deuteride. After two days of re-
fluxing the deuteride apparently had reacted completely.
Dilute hydrochloric acid was added and the ether layer was
separated. Filtration of the aqueous phase gave 3.4 g. of
unreacted ditosylate. The ether solution was washed with
water and dried with potassium carbonate. The residue
after distillation of the ether was mixed with 100 cc. of pure
pentane. Filtration of this mixture gave an additional 2.7
g. of unreacted ditosylate. After removal of pentane from
the filtrate the residue was distilled from a small flask yield-
ing 0.6 cc. of a crude octane fraction, b.p. 115-124°. The
considerable residue from this distillation was undoubtedly
the unreacted p-toluenesulfonate of 1-octanol-1,1,8,8,8-d;.

The octane fractions of several runs were combined and
redistilled. Thedistillate wasshaken with cold concentrated
sulfuric acid,” then washed and dried. Distillation gave 1.1
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(1952).
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cc. of octane-1,1,1,8,8,8-ds, b.p. 121°, n%p 1.3945, d2%,
0.7354.
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Depolymerization of a Dextran with Sonic Vibra-
tions or Ultraviolet Light!

By P. R, Watso~N anxD I. A, WOLFF
RECEIVED AvuGusT 11, 1954

In addition to studies on acid hydrolysis* and
thermal® procedures for partial depolymerization
of the dextran produced by Leuconosioc mesen-
teroides NRRL B-512, limited attention has been
given at this Laboratory to dextran depolymeriza-
tion with sonic vibrations or with ultraviolet light.
This paper records our experiments with these latter
procedures.

Lockwood, et al.,* Stacey® and Pautard® have
investigated the ultrasonic degradation of a highly
branched dextran and stated that the degraded
dextrans produced in the course of the reaction
were less polydisperse than an acid-hydrolyzed
dextran. However, no data were presented on the
percentage of 1,6’-glucosidic linkages in the result-
ing products, Pautard® suggested that ultrasonic
degradation may be analogous to a thermal process.
The periodate oxidation data’ presented here
(Table I) are in accord with Pautard’s postulation
since the sonically degraded samples, like thermally
degraded NRRL B-512 dextran® and in contrast
with fractions prepared from acid-hydrolyzed ma-
terial, have a lower percentage of 1,6’-linkages than
the parent raw material. It also is seen in Table I
that under the conditions of irradiation used, a more
extended time of treatment would be required for
preparation of a fraction of inherent viscosity near
0.25, of suitable molecular size for injection pur-
poses.®

TaBLE I
PRrROPERTIES OF SoNIcaLLy DepoLyMERIZED NRRL B-512
DEXTRAN
Treatment Max. ~—-Properties of products—
time, power, Inherent 1,6'-likeb
min, % viscosity® links, %
0 .. 1.17 94.6
5 100 0.78
10 100 .59 .
15 100 .52 93.8
5 50 .82 92.4
10 50 .67 ..
30 50 .45 92.5

o Measured in water at 25° at a relative viscosity of 1.1-
1.2. ? Those units (linked at position 1 only or at positions
1 and 6) which give formic acid on periodate oxidation (re.
ducing end-groups disregarded).
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Solid B-512 dextran on irradiation with ultra-
violet light was partially depolymerized (Table II).
Oxidation probably took place concurrently since
the products were slightly acidic and discolored
during moisture-determination analysis at 100°
invacuo. The apparent percentage of 1,6'-linkages
is increased with time of exposure to the light,
but the formic acid values from periodate oxida-
tion studies should be accepted with reservation
in view of our incomplete knowledge of the struc-
ture of the irradiated products. The irradiated
samples were water-soluble. Pautard® has re-
ported that irradiation of dextran sensitized with
dichromate caused its insolubilization.

TaBLE II

PrOPERTIES OF NRRL B.512 DEXTRAN IRRADIATED WITH
ULTRAVIOLET LIGHT
~——Properties of Products——

Treatment Inherent 1,6’-like®
time, hr. viscosity® links, %
0 1.17 94.6
4 1.07 94.6
8 0.91 95.1°
15 .84 95.9°
24 .90 96.9°

¢ Terms have same meaning as in Table I. * Corrected

for acidity of the original sample.

Experimental

Sonic treatments were carried out in a Raytheon® (specifi-
cation number T-049A, model 10 KC, power output 200
watts) instrument on 2%, solutions of native NRRL B-512
dextran, which had been produced in whole culture. _Cool-
ing water was used to prevent excessive temperature rise of
the solutions being treated. The degraded dextrans were
recovered in solid form by alcoholic precipitation. )

Ultraviolet light treatment involved exposure of air-
equilibrated solid dextran, in the form of a finely divided
powder, to radiation from a high-pressure, quartz, mer-
cury arc lamp operated without a filter. The dextran was
exposed in thin layers (0.5 g. dextran spread over 33.2 sq.
cm. ), 20 inches from the light source.
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Hydroxylation of AY-20-Cyanopregnenes by
Potassium Permanganate

By Rocer TuLL, R. E. JoxEs, S. A. ROBINSON AND
Max TISHLER

RECEIVED AUGUST 13, 1954

A search for hydroxylating agents other than
osmium tetroxide for the introduction of a hy-
droxyl group into position-17 of the pregnane mole-
cule led to a practical method for the utilization of
potassium permanganate in the conversion of AY-
20-cyanopregnene-21-0l-3,11-dione acetate (I) into
pregnane-17e,21-diol-3,11,20-trione 21-acetate (IIT)
an intermediate in Sarett’s partial synthesis of cor-



