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Anal. Calcd. for C8Hi7ClN4: C, 47.1; H , 7.94; N, 
27.6. Found: C, 46.7; H, 8.30; N, 27.4. 

Nitrate Salts from 1,3-6,8-Diendomethylene-l,3,6,8-
tetrazacyclodecane. A. With Six Equivalents of Acid.—A 
solution of 90 ml. of 70% nitric acid (1.5 moles) in 150 ml. 
of absolute ethanol was added with vigorous stirring to a 
solution of 42 g. (0.25 mole) of the base in 400 ml. of ethanol. 
As the addition proceeded a thick yellow slurry came down. 
When the temperature was allowed to rise to 17° the slurry 
dissolved and a fine white powder precipitated. After com­
plete addition the system was shaken for 15 min., then fil­
tered and the solid washed with ether and vacuum-dried, 80 
g . ,m.p . 140-141°. Essentially the same yield (m. p . 143.8°) 
was obtained when anhydrous reagents were used. This 
salt is unstable and decomposes, especially in presence of 
moisture, with evolution of formaldehyde. When heated to 
95° for 1 hr. on a watchglass it was converted to 94% of the 
theoretical yield of 1,2-diaminoethane dinitrate. A satis­
factory analysis of the compound could not be obtained. 
The formula most closely approaches that of methylene-bis-
imidazolidine tetranitrate. 

Anal. Calcd. for C7H2ON8O12: C, 20.5; H, 4.93; HNO3 , 
61.7. Found: C, 19.8; H, 5.12; HNO3 , 60.7. 

B. With Two Equivalents of Nitric Acid.—A solution of 
16 ml. (0.25 mole) of 70% nitric acid in 100 ml. of dioxane 
was added at 0° with vigorous stirring to 21 g. (0.125 mole) 
of I in 110 ml. of dioxane. A fine white solid precipitated 
as the acid solution was added. This was filtered, washed 
with acetone and with ether and dried at 10° (0.1 mm.) for 
15 min., m.p. 15-19°. Calcd. for C8Hi8N6O6: HNO3 , 
42.8. Found (Treadwell, ferrous sulfate): HNO;, 44.0. 
When this compound (which decomposed slowly to a tar 
even over phosphorus pentoxide) was treated with nitric 
acid in ethanol it formed a mixture of 1,2-diaminoethane di­
nitrate and the salt obtained by procedure A. 

l,3-Dinitro-l,3-diazacyclopentane. A. From the Hydro­
chloride.—A mixture of 1 ml. (0.02 mole) of 98% nitric acid 
and 2.5 g. (0.02 mole) of 9 5 % acetic anhydride was pre­
pared at — 35 °. To this solution at — 35 ° during 10 min. was 
added 1 g. (0.005 mole) of diendomethylenetetrazacyclodec-
ane monohydrochloride. After gradual warming to 0° dur­
ing 7 hr. the system was poured into 25 g. of ice. The pre­
cipitated oil had solidified after one day and was filtered, 
1.0 g. (60% on 1:2 basis), m.p. 124-127°. This crude prod­
uct was heated with 10 ml. of 70% nitric acid for 4 min., 
then 25 ml. of water was added and the system cooled, 0.60 
g., m.p. 134-134.8°. 

Anal. Calcd. for C3H6N4O4: C, 22.2; H, 3.73; N, 34.6. 
Found: C, 22.5; H, 3.80; N, 34.3. 

B. From the Tetranitrate.—A solution of 0.42 g. 
(0.0054 mole) of acetyl chloride, 0.48 ml. (0.0108 mole) of 
98% nitric acid, 78.4 g. (0.73 mole) of acetic anhydride and 
30 ml. (0.53 mole) of acetic acid was prepared at 2°. To 
this stirred system was added 22.6 g. (0.054 mole) of freshly 
prepared and finely ground tetranitrate salt during a 13-
minute period at 4° . The thick slurry was allowed to warm 
to 25° during 30 min. and then was stirred for 15 hr. The 
system was then filtered to remove 9.2 g., m.p. 128-130° 
after washing with acetic acid. The filtrate and washings 
were poured into 150 g. of ice. The solid which separated 
was filtered off and water-washed, 4.8 g., m.p . 126-128°, 
m.m.p. with first crop not depressed. The total dry prod­
uct, 14 g. (73% on 1:2 basis) was crystallized from 350 ml. 
of 9 5 % ethanol, m.p. 130°. A mixture melting point with 
the product of procedure A was not lowered. 

The molecular weight, determined ebullioscopically in ben­
zene, averaged 155; calcd. 162. The solubility in 100 ml. of 
aqueous solution was found to be 0.1 g. at 20°, 0.3 g. at 44°, 
0.6 g. at 60°, 1.5 g. at 80° and 4.7 g. at 100°. After boiling 
the compound for 60 hr. in 1 % sulfuric acid 17% was decom­
posed to 1,2-dinitraminoethane. Dinitrodiazacyclopentane 
forms a eutectic, m.p. 70.5°, with 14% of trinitrotoluene. 
The substance is comparable with tetryl in explosive proper­
ties , since its figure of insensitiveness is 0.78 that of picric acid, 
while its power (Trauzl) is 1.36 that of picric acid. It decom­
poses without ignition at 205° but ignites at once when it is 
dropped on a surface at 350°. In hot 50% sulfuric acid the 
substance decomposes rapidly to give a quantitative yield of 
gas (1:2 basis) which is 94% nitrous oxide and 6% nitrogen. 
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A Note on the Synthesis of Glycosides1 

BY F. SMITH AND J. W. VAN CLEVE 

RECEIVED FEBRUARY 18, 1955 

During investigations into the correlation of the 
structure of glycosides2 attempts were made to 
develop simplified procedures for the synthesis of 
certain methyl glycosides. In a previous com­
munication the use of insoluble acid catalysts such 
as cation exchange resins for the preparation of 
methyl glycosides was described.3 This paper is 
concerned with two other procedures that were 
investigated. 

Treatment of acetyl glycosyl halides with meth-
anolic magnesium methoxide leads directly to the 
formation of the corresponding glycoside The 
reaction proceeds rapidly since it is carried out in a 
homogeneous system.4 Deacetylation proceeds a t 
the same time. If the methyl glycoside does not 
separate from the reaction mixture it can be sepa­
rated from magnesium bromide by reacetylation. 
This method was used for the synthesis of methyl 
/3-D-glucopyranoside and methyl /3-lactoside.6 

The preparation of methyl glycosides by the 
Fischer method6'7 can be simplified in certain cases 
by adding an inert solvent such as ethylene di-
chloride8 to cause the methyl glycoside to crystal­
lize directly from the reaction mixture. This 
avoids neutralization and concentration according 
to the customary procedure.6,7 Methyl a-D-
mannopyranoside and methyl /3-L-arabopyranoside 
were made by this method. 

Experimental 
A. 1. Methyl 2,3,4,6-Tetra-0-acetyl-/3-D-glucopyrano-

side.—To a solution of 2,3,4,6-tetra-O-acetyl a-D-glucosyl 
bromide (crude reaction product prepared in the usual way9 

or by the simplified method10-11 from 20 g. of D-glucose 
pentaacetate in absolute methanol (200 ml.)) was added a 
methanolic solution of magnesium methoxide prepared by 
dissolving 1.0 g. of magnesium filings in absolute methanol 
(100 ml.). 

After standing overnight the reaction mixture was 
evaporated to dryness in vacuo. In order to eliminate the 
magnesium bromide the residue was dissolved in acetic an­
hydride (100 ml.), fused sodium acetate (5.0 g.) was added 
and the mixture was refluxed for 10-20 minutes. The 
cooled reaction mixture was then poured with stirring into 
water (1000 ml.). When the excess acetic anhydride had 
decomposed the aqueous mixture was extracted twice with 
chloroform, the chloroform extract was washed with water, 
dried (CaCl2) and concentrated to a small volume in vacuo. 
Petroleum ether (b.p. 30-60°) was added until turbidity 
was reached and the product allowed to crystallize (yield 7.2 
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g.). Rccrystallization from methanol gave methyl 2,3,4,6-
tetra-O-acetvl /3-D-glucopyranoside, m.p. and mixed m.p. 
104-105°, [Q;]27D - 2 2 . 2 ° in ethanol (c2.7); literature values: 
m.p. 104-1054'12 and Ia)20D - 2 4 . 6 ° (ethanol) ," - 27 ,2 ° 
(ethanol).4 

Deacetylation of the methyl tetra-O-acetyl /3-D-glucopy-
ranoside by the Zemplen method14 using catalytic amounts 
of sodium methoxide gave methyl 0-D-glucopyranoside, 
m.p. and mixed m.p. 115-116°, Ia]27D -30.3°" in water 
(c 2.0) (after recrystallization from methanol-ether); litera­
ture values: m.p. 110V5 105°16 and [a] 15D - 3 2 ° (H2O),15 

- 3 4 . 2 ° (H2O).1* 
2. Methyl /3-Lactoside.—Application of the above pro­

cedure to acetobromo lactose vielded the corresponding 
methyl /3-lactoside, m.p. 205°, M25D + 1 ° in water (c 5.0). 
Inasmuch as the pure methyl /3-lactoside showed [a] 25D 
+5 .6° in water5 it is believed that the compound above con­
tained some of the a-anomer. 

B. 1. Methyl a-D-Mannopyranoside.—To crystalline 
D-mannose (18.0 g.) was added 3 % hydrogen chloride in 
methanol (15 ml.) and ethylene dichloride (30 ml.). The 
mixture was refluxed on the water-bath for 4 hours. During 
the course of the reaction a two-phase liquid system was 
formed, the lower layer of which soon turned to a solid 
crystalline mass. After being allowed to cool, the reaction 
mixture was filtered and washed with a little ice-cold meth­
anol followed by ether. The crystalline methyl a-D-manno-
pyranoside (yield 9.7 g.) had m.p. and mixed m.p. 191-
192°, [a]20D +79.0° in water (c 1.0) (after recrvstallization 
from 8 0 % ethanol); literature values: m.p . 191-192°,17 

M20D +79° (H2O)," +79.2° (H2O).18 

2. Methyl /3-L-Arabopyranoside.—A mixture of 3 % 
methanolic hydrogen chloride (70 ml.), ethylene dichloride 
(100 ml.) and L-arabinose (70 g.) was refluxed for 3 hours 
and allowed to stand overnight. The methyl /3-L-arabo-
pyranoside (yield 23.5 g.) was filtered off and washed with 
ethyl acetate and recrvstallized from absolute ethanol, m.p. 
and mixed m.p. 166-168°, M13D +235° in water (c 1.7); 
literature values: m.p. 169°19 and 169-171°.20 

Repeated recrystallization did not change the specific rota­
tion which does not agree with the literature value ([a]20D 
+245.5° in water).19 As a further check on its purity a 
sample of the material ([a]D +235°) was oxidized with 
periodic acid according to the procedure of Hudson and 
Tackson.21 The D'-methoxvdiglvcolic aldehvde obtained 
iiad M20D +123° (H2O); Hudson and Tackson21 reported 
[a] 20D +124° (H2O) for this substance. 

(12) J . Moll van C h a r a n t e , ReC. trnv. chin., 2 1 , 42 (1902). 
(13) C. S. H u d s o n and J. K. Da le , T H I S J O U R N A L , 37, 1264 (1015). 
( H ) G. Zemplen . Ber., 59, 1258 (1926); G. Zemplen a n d E. Pacsu , 

ibid., 62, 1613 (1929). 
(15) T. S. P a t t e r s o n a n d J. R o b e r t s o n , / . Chem. Soc, 300 (1929). 
(10) C. N . Ri iber , Ber., 57, 1797 (1924). 
(17) M . B e r g m a n n and H. Scho t t e , ibid., 54 , 1569 (1921). 
(18) E . F ischer a n d L. Beensch , ibid., 29, 2928 (1896). 
(19) C. S. H u d s o n , T H I S J O U R N A L , 47 , 267 (1925). 

(20) E. F ischer , Ber., 26, 2407 (1893). 
(21) E. L. J a c k s o n a n d C. S. H u d s o n , T H I S J O U R N A L , 59 , 994 

(1937). 

DEPARTMENT OF BIOCHEMISTRY 
INSTITUTE OF AGRICULTURE 
UNIVERSITY OF MINNESOTA 
ST. PAUL, MINNESOTA 

The Condensation of D-Arabinose with 
Nitromethane in Aqueous Solution 

BY JOHN C. SOWDEN AND ROBERT R. THOMPSON 

RECEIVED MARCH 17, 1955 

The condensation of ni tromethane1 and nitroeth-
anol2 with aldose sugars, as a step in the prepara­
tion of higher-carbon aldoses and ketoses, has been 
carried out previously in dry, alcoholic media. In 
most successful examples of the reaction, the solu-

(1) J. C. Sowden and H O. L. Fischer , T H I S Jo1-KNAi.. 69 , KMS, 
1963 (1947). 

(2) J. C Sowden. / ' . / / , 72, :v.Yi:, , l:i.',n;. 

bility relationships between the reactauts and the 
alcoholic solvent were such tha t the alkali-sensitive 
sugars dissolved and the resulting salts of the nitro-
deoxyalditols precipitated as the condensation re­
action progressed. While many of the aldose sugars 
condense satisfactorily with ni tromethane in alka­
line alcoholic media, others such as D-glucose react 
to only a minor extent.3 

With a view to increasing the scope and utility of 
the nitroparaflin-sugar condensation, the reaction 
now is being studied in aqueous solution. The 
condensation of D-arabinose with ni tromethane in 
aqueous alkali has been found to proceed rapidly 
and to an extent comparable with t ha t observed in 
alcoholic media. 

I t seems likely tha t the use of aqueous reaction 
conditions will appreciably extend the applicability 
of the nitromethane and related syntheses in the 
sugar field. Further experiments are contemplated 
to generalize the above results. 

Experimental 
Solutions containing n-arabiuose in 2 equivalents of 2 .1/ 

nitromethane in 2 A" aqueous sodium hydroxide were allowed 
to stand at room temperature for varying lengths of time 
and the resulting ac/-nitroalcohols then were decomposed 
by adding the solutions to warm (50°), aqueous sulfuric 
acid.1 Following deionization and concentration, D-man­
nose was precipitated from the resulting solutions as the 
phenylhydrazcne. The relationship between the duration 
of the condensation reaction and the yield of D-mannosc 
phenylhydrazone was as follows: 5 min., 15.4%; 15 min., 
20.6%; 25 min., 21.6%; 1 hr., 18.4%; 2 hr., 17.8%. 
When the amount of the alkaline nitromethane solution was 
varied, a condensation reaction time of 15 minutes resulted 
in the following yields of D-mannose phenylhydrazone: 1 
cquiv., 16.9%; 2 equiv., 20.6%; 3 equiv., 17.6%. 

D-Mannose phenylhydrazone was characterized by con­
version to the known anhydro-O-tetraacetate,4 m.p. 123-
124°, [a]25D 12° in pyridine (c 3). 

o'f) See J. C. Son-den. Advances in ( 'a: hnhydrale Chem., 6, 291 (1951). 
(-1) M. L Wnlfrom and M . G. Blair . T H I S J O U R N A L , 68, 21 10 (1916). 
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T e t r a a c e t a t e s of D-Glucose a n d D-Ga lac to se 

BY A. THOMPSON,' M. L. WOLFROM AND M. INATOMK1 

RECEIVED JANUARY <S, 1955 

Helferieh and Klein- first prepared 1,2,3,-i-tetra-
0-acetyl-/3-D-glucopyranose by removal of the tri tyl 
(triphenylmethyl) group from 1,2,3,4-tetra-O-aee-
tyl-6-0-trityl-|8-D-glucopyranose. The compound 
has proven to be very useful as an intermediate in 
the synthesis of disaccharides in the Konigs-Knorr 
type reaction.3 We wish to describe herein a new 
synthesis for l,2,:j,4-tetra-0-acetyl-^-D-glucopyran-
ose and the corresponding D-galactose derivative. 
This synthesis is made possible by the discovery4 

t ha t mercuric acetate is an excellent reagent for 
replacing halogen in acetylated glycopyranosyl 
halides. The immediate precursors of the tetraace-

(1) Corn Indus t r i e s Resea rch F o u n d a t i o n Associa te (A. T.) and 
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