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The action of two moles of diazomethane on the tetraacetates of aldehydo-p-arabinose and aldehydo-L-arabinose has pro-

duced the corresponding enantiomorphous 1,2-dideoxy-3-kefo-arabino-heptulose tetraacetates.

These dideoxy structures

have been established by functional group tests and by the synthesis of 1,2-dideoxy-3-keto-D-arabino-heptulose tetraacetate

from tetra-O-acetyl-p-arabinonoyl! chloride and diazoethane,

In previous reports from this Laboratory, we have
shown that kefo-p-fructose pentaacetate and kefo-
L-sorbose pentaacetate react with diazomethane to
yield epoxy derivatives.* On the other hand, alde-
hydo-pD-glucose pentaacetate, on like reaction, gave
1-deoxy-keto-D-gluco-heptulose pentaacetate and
this on further reaction produced 1,2-dideoxy-3-
keto-D-gluco-octulose pentaacetate; an analogous
octulose derivative was obtained from aldehiydo-p-
galactose pentaacetate.

These studies have now been extended to alde-
hydo-p(and 1)-arabinose tetraacetate (I). It had
been previously shown® that these substances re-
acted initially with diazomethane to yield the 1-
deoxy-keto-p(and L)-fructose tetraacetate (II). We
have now found that further reaction leads to the
formation of 1,2-dideoxy-3-keio-D(and L)-arabino-
heptulose tetraacetate (I1I).
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Substance II1 was a crystalline solid that was
reducing to Fehling solution and gave negative
tests toward hypohalite (no iodoform) and Schiff
aldehyde reagents; it formed a crystalline oxime.
As with the corresponding 1,2-dideoxy-3-keto-D-
gluco-octulose,’ the structure of IIT was proved un-
equivocally by reaction of tetra-O-acetyl-p-arabin-
onoyl chloride (IV)” with diazoethane to yield the
diazomethyl ketone V which on reduction yielded
III with nitrogen loss.

Using the low temperature technique of Wilds
and Meader,? we still failed to obtain the diazo
product V in crystalline form. The diazo com-
pound effervesced on acidification and showed the
expected absorptions in the 4.75, 6.1 and 7.2 u re-
gions.®® The reduction of diazo compounds with
hydriodic acid, which gives good yields in the case
of the analogous diazomethyl! ketones,!~!3 pro-
ceeded poorly in the present case and crystalline
material was obtained only after silicate column
chromatography. A further explanation of the
over-all poor yield of the ethyl ketone from the acid
chloride and diazoethane might be found in the fur-
ther reaction of the diazo compound with diazo-
ethane,!* as follows.

RCOCI + 2CH;CHN,; —>
RCOCN,CH; + CH,CH.Cl + N,

RCOCN,CH; + CH;CHN; —>»>
RCOC=NN=CHCH: + N:

CH,

Experimental

1,2-Dideoxy-3-keto-D-arabino-heptulose Tetraacetate. (a)
From aldehydo-p-Arabinose Tetraacetate.—A cold (0-5°)
solution of 6 g. of aldehydo-p-arabinose tetraacetatef in ab-
solute chloroform was treated with an ethereal solution of
diazomethane (about 2.1 moles), prepared by the action of
methanolic potassium hydroxide on ethyl N-methyl-N-
nitroso-carbamate according to the procedure of von Pech-
mann,® There was a steady, vigorous evolution of nitrogen

(7) M. L. Wolfrom, R. L. Brown and E, F. Evans, ibid., 65, 1021
(1943).

(8) A.L.Wildsand A. L. Meader, Jr., J. Org. Chem., 13, 763 (1948).

(9) M. L. Wolfrom and H., B, Wood, Jr., Tais JourNar, 77, 3096
(1955).

(10) P. Yates and B. L. Shapiro with N, Yoda and J. Fugger, ibid.,
79, 5756 (1957).

(11) M. L. Wolfrom, R. L. Brown (and E. F. Evans), 7bid., 65, 1516
(1943).

(12) M, L. Wolfrom, S. M. Olin and E. F. Evans, tbid., 66, 201
(1944).

(13) M. L. Wolfrom, A. Thompson and E. F. Evans, ibid., 67, 1793
(1945).

(14) P. Yates, D.G.Farnum and D. W. Wiley, Chem. & Ind. London
69 (1958).

(15) H. von Pechmann, Ber., 27, 1888 (1894),



244

as the reaction progressed and finally the solution acquired
a permanent yellow color. After standing overnight at
room temperature, the colorless solution was filtered and the
sirup obtained on solvent removal at reduced pressure crys-
tallized on scratching; yield 5.3 g., m.p. 88-92°. Pure
material, in the form of elongated plates, was obtained
after four recrystallizations from 50¢; ethanol; yield 3.5
g., m.p. 93-94°, [« + 33° (¢ 3.2, abs. CHCL), a pro-
nounced absorption maximum at 2800 A.!¢ in U.S.P.I7 chlo-
roform: 1og emax 1.60 (282 mgy, 1.8 X 1072 M), 10g emax
1.63 (282 my, ¢ 9 X 107* M); X-ray powder diffraction
data®®: 9.88 m (2), 7.25s(1), 5.29s(1), 4.68m(2), 4.20m(2),
4.01w, 3.80m(2), 3.58w, 3.47w, 3.33w, 2.78w. The com-
pound showed no mutarotation in U.S.P. chloroform, gave
a negative Schiff aldehyde test, reduced Fehling solution and
exhibited thie usual solubility properties of a sugar acetate.

Anal. Caled. for C;H;00; (CH,CO)y; T, 51.88; H, 6.41;
CH;CO, 11.56 ml. of 0.1 & NaOH per 100 mg. Found: C,
52.14, H, 6.41; CH,CO,!* 12.15 ml.

(b) From Tetra-O-acetyl-pD-Arabinonoy! Chloride and Diazo-
ethane.—p-Arabinose was oxidized with bromine according
to the procedure of Hudson and Isbell,® employing barium
benzoate as a buffer, and the resulting p-arabinonic acid was
isolated as the crystalline potassium salt. Dp-Arabinonic acid
was prepared from the potassium salt by recrystallization
from acetic acid and on acetylation with zinc chloride and
acetic anhydride, according to the procedure of Upson and
associates, gave D-arabinonic acid tetraacetate. Dp-Ara-
binonyl chloride tetraacetate was prepared from p-arabino-
nic acid tetraacetate by treatmient with phosphorus penta-
chloride i anhydrous ether by the method of Wolfrom,
Brown and Evans.” Pure material was obtained on crystal-
lization from dry ether by the addition of petroleum ether;
m.p. 74-75°, [«]®D + 46° (¢ 2.5, abs. CHCL;) in agreement
with thie constants reported by these workers.

N-Ethyl-N-nitrosourea was prepared from ethylamine
Irydrochloride and urea according to the procedure for the
preparation of the homologous N-methyl-N-nitrosourea.??
An ethereal solution of the urea derivative gave diazoethane
on treatment® with a solution of potassium hydroxide in 2-
(2-ethoxyethoxy)-ethanol (8% yield).

To a solution of 700 mg. of diazoethane in 80 ml. of ether,
cooled in an ethanol-(solid carbon dioxide) bath, was added
slowly, with stirring, a solution of 1.8 g. of tetra-O-acetyl-n-
arabinonoyl chloride dissolved in 50 ml. of anhydrous ether.
The reaction mixture was allowed to remain at room temper-
ature for 30 min. and the solvent was then removed by evap-
oration under reduced pressure. The resulting bright vel-
low sirup was dissolved in 20 ml. of benzene and chroma-
tographed in 10-ml. portions on two Magnesol?*-Celite®
(5:1 by wt.) columns (4.4 X 21.5 cm.) using 500 ml. of ben-
zene—tert-butylalcohol (100:1 by vol.)asdeveloper. Alkaline
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permanganate streaking? indicated the presence of a zone
located 5-9 cm. from the column top. The sectioned zones
from the two columns were combined, eluted with acetone,
and the eluate evaporated to a thick, bright yellow sirup
which effervesced on acidification and which showed ab-
sorption®!® at 4.77, 6.1 and 7.2 u.

This sirupy 1,2-dideoxy-2-diazo-3-keto-D-arabino-heptu-
lose tetraacetate was dissolved in 40 ml. of U.S.P. chiloro-
form and 10 ml. of 479, hydriodic acid was added. The reac-
tion mixture was shaken until nitrogen evolution ceased
(about 5 min.) and the dark red chloroform solution waus
washed with water, saturated aqueous sodium thiosulfate
solution, and again with water. The briglt yellow chloro-
form solution was dried with sodiumt sulfate and the solvent
removed by evaporation under reduced pressure. The re-
sulting bright yellow sirup was dissolved in 20 ml. of benzene,
the benzene solution divided in half, and each portion chro-
matographed on Magnesol?-Celite? (5:1 by wt.) columns
(4.4 X 20.5 cm.) using 500 ml. of benzene-teri-butyl alcohotl
(100:1 by wvol.) as developer. Alkaline permanganate
streaking® indicated the presence of tliree zones: 0-3 cm.,
812 ecm. and 1516 cm., from the column top.

The middle zones from both columns were sectioned and
combined, eluted with acetone, and the eluate evaporated
nnder reduced pressure to yield a light yellow sirup of 1,2-di-
deoxy-3-keto-D-arabino-heptulose tetraacetate which crystal-
lized from ether-petroleum ether (b.p. 30-60°); vield 160
mg., m.p. 86-88°. Recrystallization was effected from the
same solvent mixture, [«]®p 4+ 54.4° (¢ 2.6, U.S.P. CHCL).
m.p. 93-94° unchanged on admixture with 1,2-dideoxy-3-
keto-D-arabino-heptulose tetraacetate prepared in part (a),
X-ray powder diffraction pattern identical with that re-
ported in (a) above.

1,2-Dideoxy-3-keto-L-arabino-heptulose Tetraacetate from
aldehydo-L-Arabinose Tetraacetate.—aldehydo-L-Arabinosc
tetraacetate? (6 g.) was treated with an excess of di-
azomethane (about 2 moles) and the product was isolated
as described above for the enmantiomorph; m.p. 93-94°,
[@]®p —53° (¢ 5.2, abs. CHCY), no mutarotation in U.S.P.
chloroform. The substance reduced Felling solution and
displayed the same solubility as its enantiomorph.

Anal. Caled. for C;H,O5(CH,CO)y: C, 51.98; H, 6.41;
CH;CO, 11.56 ml. of 0.1 N NaOH per 100 mg. Found: C,
52.05; H, 6.19; CH,CO, 12.08 ml.

4,5,6,7-Tetra-O-acetyl-1,2-dideoxy-3-keto-D-arabino-heptu-
lose Oxime.—To a solution of 2.0 g. of 1,2-dideoxy-3-keto-
D-arabino-heptulose tetraacetate (prepared from aldehydo-
D-arabinose tetraacetate) in 20 ml. of absolute ethanol was
added a solution of 0.63 g. of hydroxylamine hydrochloride
and 1.2 g. of freslily fused potassium acetate in 20 ml. Of'50%
ethanol. The reaction mixture was allowed to remain at
room temperature for 2 hr. whereupon the solvent was evap-
orated by a stfeam of dry air. The solid material obtained
was extracted with several portions of warm methanol (total
vol., 25 ml.), the extract concentrated to 15 ml. and 90 ml.
of water was added. Upon standing at 15°, the oxime crys-
tallized in transparent plates; vield 1.32 g., m.p. 92-103°.
Pure miaterial was obtained on recrystallization from etlier
petroleum ether; ni.p. 116-117°, [a]®Dp 4 22.4° (¢ 3.2, abs.
CHCL,).

Anal. Caled. for C;HuO:N(CH;CO);:
CO, 11.07ml.0f 0.1 N NaOH per 100 mg.
CH;CO,% 11.07 ml.

CorumMBTS 10, OHIO

N, 3.88; CH:-
Found: N,3.85;
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