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Ammonolysis reaction of octa-O-benzoylmelibiononitrile 
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The reaction of ammonia with acetylated, benzoylated, and propanoylated 
aldononitriles has been extensively studied’, but its extension to aldobiononitriles 
was limited to the acetylated derivatives. Octa-0-acetylcellobiononitrileZ, o&a-O- 

acetyllactononitrile3, and octa-O-acetylmelibiononitrile4 gave the expected nitroge- 
nated derivatives and the free hexapyranosylpentoses. Some hexapyranosylpen- 
toses were prepared in high yield from the same aldobiononitriles, by reaction with 

sodium methoxide5v6. This reaction had been already described in the older litera- 
ture’, but it gave complex mixtures as it was applied to impure products. 

We describe herein the reaction of octa-O-benzoylmelibiononitrile8 (1) with 

methanolic ammonia, which gave a total yield of 51.3% of nitrogenated com- 
pounds. This is a yield much higher than that usually reported for such products 

from acetylated aldobiononitriles 2 - 4. In every case, the main, nitrogenated product 

was the 1 ,l-bis(acylarnido)-l-deoxyglycopyranosylpentitol. Yields of nitrogenated 

compounds formed by ammonolysis of octa-0-benzoyldisaccharides9 were also 
higher than those obtained from the corresponding acetylated disaccharideslO. This 

may be attributed to the higher resistance to ammonolysis of the benzoyl groups, 
leaving them available for migration, especially from O-3 and O-4 to the nitrogen 

atoms introduced at C-l (ref. 11). 

The relative proportion of l,l-bis(acylamido)-1-deoxyaldobiitol to N-acyl- 
aldobiosylamines obtained in the previously studied ammonolysis of octa-O-acetyl- 

melibiononitrile4 was 3: 1, and a similar ratio was obtained for the octabenzoate 1. 
Thus 37.7% of l,l-bis(benzamido)-l-deoxy-5-O-~D-g~actop~an~yl-D-arabinitol 
(2), 7.7% of N-benzoyl-5-O-cu-D-galactopyranosyl-cu-D-~abino~r~osylamine (4), 
and 5.9% of N-benzoyl-5-O-cr-D-galactopyranosyl-B_D-arabinofuranine (5) 

were isolated and characterized as their per-O-acetyl derivatives 3,6, and 7. In the 
ammonolysis of octa-0-acetylmelibiononitririle4, only the ZV-acetyl analog of 3, and 

not its /3 anomer was obtained. A preponderance of the cy over the p anomer should 
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be expected for steric reasons, and it is noteworthy that a significant proportion of 
compound 5 was formed. 

The free sugars 5-&x-D-galactopyranosyl-a-D-arabinofuranose (6) (1.7%) 
and 5-@a-D-galactopyranosyl-j3-D-arabinofuranose (7) (1.4%) were formed in low 
yield, but they could be obtained in 86% yield, as a mixture, by degradation of 1 
with sodium methoxide. 

BzOCH> RO$HZ 

OR 

IG OR THBZ 
RO CH 

NH02 

2R = H 

3R = AC 

t 

4 R’ = R3= H.R’= N+,E.z 

I R’= NHBr,R2= RP= H 

6 R2= NHBz.R’= Ac,R’= H 

7 R’= NHBz ,Rz = H, R3 = AC 

OR’= R’=H,R’=OH 

2 R’ = OH,R’= Rx= H 

EXPERIMENTAL 

General methods. - Melting points were determined with a Unimelt 
(Thomas-Hoover) instrument and are uncorrected. Optical rotations were meas- 
ured at 20” with a PerlckElmer 141 polarimeter. T.1.c. was performed, on plates 
coated with Silica gel G (Merck, Darmstadt), with 17:3 (v/v) behzene-ethanol, and 
the spots were detected with I, vapor and the hydroxamic acid test’*. Paper 
chromatography was performed on Whatman No. 1 paper by the descending 
technique using D-glucose as standard, and 5:2:2 (v/v) butanokthanol-water as 
solvent. Whatman CF 11 cellulose was used for column chromatography. For pre- 
parative paper chromatography, three developments on Whatman 3MM paper 
were performed with the same solvent. The reagents used were (A) AgNO+odium 
methoxide13 and (B) aniline hydrogen phthalate14. Solutions were evaporated 
under diminished pressure below 50”. Octa-O-benzoylmelibiononitrile was pre- 
pared as described8. 

Ammonolysis of 2,3,4,5,2’,3’,4’,6’-octa-O-benzoylmelibiononitrile (1). - 
Isolation of Z,Z-bis(~nzamido)-l-deoxy-5-O-cY-D-galactopyran~yl-syl-Darabinitol (2). 
Compound l(20 g) was dissolved in 16% methanolic ammonia (500 mL) by shaking 
for 0.5 h. The solution was bept for 24 h at room temp., evaporated to dryness, and 
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the residual syrup extracted with hot ethyl acetate (6 x 50 mL). The residue was 
dried in a vacuum desiccator and then dissolved in methanol (50 mL). After two 
crystallizations from methanol, 2 was obtained as needles (0.96 g), m.p. 231-232” 

(dec.), [cy]~” +78.5” (c 0.7, pyridine); RGlc 2.25 (reagent A), reagent B did not 
show a spot. The total amount of 2 obtained was 3.45 g (37.7%). 

Anal. Calc. for C,,H,,N,O,,: C, 55.97; H, 5.96; N, 5.22. Found: C, 55.85; H. 
5.98; N, 5.35. 

Chromatographic separation of 2,4,5,8, and 9. The mother liquors from the 
crystallization of 2 were evaporated, and the residual syrup was chromatographed 
on a cellulose column (45 x 940 mm); 360 fractions of 15 mL each were collected. 
Fractions 10-69 gave benzamide, fractions 70-85 benzamide and 2 (0.08 g). and 
fractions 92-100 2 (2.4 g). 

I -N-Benzoyl-5-O-cu-D-galactopyranosyl-a-D-arabinofuranosylamine (4). This 
compound was obtained from fractions 111-133 as a syrup (0.55 g, 7.7%); [a];” 
+120.4” (c 1, methanol), RGlc 1.15 (reagent A). 

Anal. Calc. for C,,H,,NO,,,: C, 52.04; H, 6.02; N, 3.37. Found: C, 51.72; H, 
5.61; N, 3.24. 

I-N-Benzoyl-5-O-cu-D-galactopyranosyi-~-D-arabinofuranosylamine (5). This 
compound was obtained from fractions 135-168 as a syrup (0.42 g, 5.9%), [(Y]$ 
+100.2’ (c 1.3, methanol), RGlc 0.38 (reagent A). 

Anal. Calc. for C,,HzsNOlo: C, 52.04; H, 6.02; N, 3.37. Found: C, 51.85; H. 
5.72; N, 3.18. 

5-0-a-D-Galactopyranosyt-a-D-arabinofuranose (8) and 5-o-a-D-gUhCtO- 

pyranosyl-/3-D-arabinofuranose (9). The evaporation of fractions 171-274 gave a 
mixture of 8 and 9 (0.14 g). It was separated by preparative paper chromatography 
to give 8 (0.09 g, 1.7%) and 9 (0.03 g, 0.6%). From fractions 275-340, 9 (0.04 g, 
0.8%) was obtained as a syrup. Compound 8 gave RGlc 0.44 (reagent A and B). 
[o]bO +98” (10 min)+ +82.1” (66 h; c 0.8, water); lit.4 RGlc 0.44, [aID +82” (equil.). 
Compound 9 gave RGlc 0.18 (reagents A and B), [cy]&” +76.1 (10 min)-+ +82” (96 
h; c 1, water); lit.4 RGlc 0.18, [a]o +82.2” (equil.). 

2,3,4-Tri-O-acetyl-l,~-bis(benzamido)-I-deoxy-5-O-~2,3,4,6-tetra-O-ace~~1-c~- 
D-galactopyranosyf)-D-arabinitol (3). - Compound 2 (90 mg) was dissolved in 1: 1 

pyridine-acetic anhydride (5 mL) by heating for 5 min in a boiling-water bath. The 
mixture was kept for 24 h at room temp. and evaporated to dryness in a vacuum 
desiccator. Crystallization from 1:2 methanol-water gave 3 (128 mg, 97%), 
needles, m.p. Ill-114”, [cx]~(~ +100.3” (c 0.7, chloroform), t.1.c. R, 0.62. 

Anal. Calc. for C&H,N,O,,: C, 56.38; H, 5.54; N, 3.37. Found: C. 56.08; H, 
5.95; N, 3.65. 

2,3-Di-O-acetyl-I-N-benzoyl-5-O-(2,3,4,6-te~a-O-acetyl-~-D-galactopyrano- 
syl)-a-D-arabinofuranosylamine (6). - Compound 4 (178 mg) was acetylated with 
pyridine-acetic anhydride (13 mL) by the same procedure described for 3. The 
resulting syrup was purified by preparative t.1.c. and gave 6 (197 mg. 68%), m.p. 
125-128”, [LY]&” +95.3” (c 0.5, chloroform); R, 0.50. 
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Anal. Calc. for C&,,NO,,: C, 53.97; H, 5.54; N, 2.09. Found: C, 53.52; H, 
5.83; N, 1.85. 

2,3-Di-O-acetyl-l-N-benzoyf-5-0-(2,3,4,6-tetra-O-acetyl-a-~-galactopyrano- 
syl)-/3+arabinofuranosylamine (7). - Compound 5 (47 mg) was acetylated with 
pyridine-acetic anhydride (10 mL) by the same procedure described for 3. Crystal- 
lization from 1:3 methanol-water gave 7 (68 mg, 91%), needles, m.p. 76-78”, [(r]&o 
+90.6” (c 1, chloroform); t.1.c. R, 0.68. 

Anal. Calc. for C&I-I,,NO,,: C, 53.97; H, 5.54; N, 2.09. Found: C, 53.65; H, 
5.42; N, 1.76. 

Zemplkn degradation of octa-0-benzoylmelibiononitrile (1). - Compound 1 
(3.0 g) was dissolved in dichloromethane (6 mL), the solution cooled to o”, and 
OS-mL aliquots of a 2% sodium methoxide in methanol solution were added 
portionwise, keeping the pH of the mixture over 8. After 2 min of mixing, a gelatin- 
ous mixture was obtained. It was kept for 10 min at 5”, and acetic acid was added 
until neutral. The organic layer was evaporated to dryness and gave 0.69 g (86.2%) 
of a syrup containing 8 and 9. 
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