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Note

Synthesis of phenyl 4-0-acetyl-2-0-benzyl-3-deoxy-
3-nitro-B-D-glucopyranoside derivatives
and amination at C-4*

Tersuyosd! Tanamoro, TorrRu Sarakiaara, Motosr MatsuvmoTto, asp RonURo Subon
Department of Chemistry, Tohvo Instute of Technology, O-ohavama, Meguro-hu, Tok)o 132 (Japan)
{Recenned April 2nd, 1976; accepted for publicatton May 24th 1976)

[t 1s well known that x-nitroatkenes undergo nucleophilic addition to aive
p-substittted nitroalkanes'. In carbohydrate chemistr, this has been demonstrawed
with alditols?, pyranosides®-8, and furanosides®'?. f-Acetonymitroalhanes®:!'!-!3
generally react with nucleophiles to give the same products through a base-catalyvzed
elimination-addition process, although certain complications® 7 may occur. Previous
studies of these syntheucally useful reactions on 3-nitro aldop:ranosides dealt
mostly with functionalization at C-2, but the preparation'*-'*-'3 of several J-acetates
and 3,4-unsaturated dernatives, as well as amination'2~'* at C-4, has been reported.

As an extension of such studies. we now describe the synthesis of the title
compounds in which O-2 is bloched with a benzyl group, and amination at C-4 is
achieved with benzylamine.

Direct benzyiation of phemyl 4.6-C-benzylhidene-3-deosy-3-nitro-f-D-gluco-
pyranoside* (1) by use of a published'® procedure proved unsuccessful as most of 1
was recovered unchanged. Likewise, treatment of the 2-acetate (2) of 1 with benzyl
alcohot and triethylamine in ietrahyvdroluran under a variety of conditions gave only
low yvields of the desired benzyl ether (4). However, satisfactory yields of 4 were
obtained when phenyi 4,6-0-benzylidene-2.3-dideoxy-3-nitro-f-p-ervthro-hex-2-eno-
pyranoside (3) was reflused in toluene solution with benzyl alcohol and triethylamine
{Table I). Presence of the amine proved advantageous in that it afforded higher yields
and shorter reacijon-times**. The f§-D-giuco configuration of 4 was deduced tfrom
p.m.r. data {Table [1) and agrees with expeclations for a thermody namically controlled
process ol addition of a nucleophile to 3.

Debenzylidenation of 4 occurred readily in 70%0 acetic acid'? (1 h at 90-95")
and gave phenyl 2-O-benzyl-3-deoxy-3-nitro-ff-p-glucopyranoside (5) in 96% vield.
Under more drastic conditions of hydrolysis, the preponderant product was the

*Siudies on Nitro Sugars, Part VI For Part VII, sec Reil. 10.

Y#E ffecuive base-catalysts for similar additions has been noted previously 5. When the methyl glycoside
analog of 3 was treated wnh benzyl alcohol 1n reflusing toluene, the yield of benzyl ether was 47.5%0
after 2 days®.
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TABLE 1

CONDITIONS AND YIELDS IN THE REACTION OF 3 WITH BENZYL ALCOHOL UNDER REFLUX

Afclar rano of Solcent Time Yield of 4 1%0)
3.E6,N. PhRCH-OH

f:3-2 Tetrahydrofuran 2h 23
1-3.2 Benzene 1 h 42
1:3:3 Toluene 20 min 53
1:3:5 Toluene 20 min 60
1:5:5 Toluene 20 min 64

6-O-acetyl derivative (6) of 5. It was found that 5§ underwent selective monoacetyla-
tion at position 6 under the conditions used, whether or not benzaldehyde was present.
The location of the acetyl group was revealed by a downfield shift of the H-6,6’
signals in the p.m.r. spectrum of 6.

Acetylation of 5 with 1:1 acetic anhydride-pyridine at low temperature provided
the 4.6-diacetate (7). Increasing the proportion of pyndine resulied in a miature of 7
(vno: 1355cem™ ') and a nitroalkenic product (vng, 1525cm™'). Tritylation of 5
followed by acetylation furnished the 6-trityl ether (8) and its 4-acetate (9) in yields of
96%5 and 72%, respectively.

For the purpose of introducing an amino group at C-4, the acetates 7 and 9
were treated with benzylamine in tetrahydrofuran. Compound 9 gave a product
whose elemental analysis corresponded to that of the espected benzylamino derivative,
but which was not homogeneous: it contained at least two components according to
t.l.c. On the other hand, the diacetate 7 readily afforded in 77% yield a pure product
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of elimination-addition, namely, phenyl 6-0O-acetyl-2-0-benzyl-4-benzylamino-3,4-
dideosv-3-nitro-f-b-glucopyranoside (10). The configuration of 10 was confirmed by
its p.m.r. spectrum (Table II).

EXPERIMENTAL

General methods. — Evaporations were performed under diminished pressure
in a rotary evaporator. All melting poinis were determined in capillaries and are
uncorrected. Optical rotauons were measured with a Carl Zeiss photoelectric polar-
imeter. Pun.r. spectra were recorded at 100 MHz with a JEOL spectrometer (Ty pe
JNM-4H-100) and tetramethylsilane as an internal standard. T.Lc. was performed
on silica g2l (DC-Fertig platten Kieselgel 60, Merch Co. Darmstadi) with the solvent
system (A) 9:1 benzene-methanol, or (B) benzene only.

Phienyl 2-O-benzyl-4.6-O-benzyhidene-3-deon y-3-niro--p-glicopyranoside (4). —
A mixture of phenyl 4.6-0O-benzylidene-2,3-dideoxy-3-nitro-g-p-ervthro-hex-2-eno-
pyranoside® (3. 17.0 g), toluene (230 ml), triethylamine (23 0 g), and benzy! alcehol
(25.8 g) was stirred for 20 min under reflun. After evaporation, the residue was
triturated with methanol at 5° to give white crystals that were recrystallized from
benzene: yield 14.2 g (64%). m.p. 203-209%, [«]3® —27.87 (¢ 1, chioroform): R 0.51
(solvent B).

Aunal. Cale. for C,,H,:NO,: C. 67.37: H, 5.44: N. 3.02. Found: C, 67.39;
H, 545: N, 3.02.

Plienyl 2-O-bcnzyl-3-deo y -3-nitro-B o-glucopyranoside (5). — Compound 4
(7.0 ¢) was heated in 70°5 acetic acid (70 ml) for 1 h at 90-95°. Removal of the solvent
gave a whie solid that was recrystallized from ethanol: yield 5.0 2 (96%0), m.p. 197.5-
199° (dec.), [«]2® —~7.9% (¢ 1, ethanoly; Re 0.23 (solvent A): vi5 3400, 3230 (voy).
i360cm™ " (vino.)-

4dna'. Cale. for C,,H,,NO,;: C, 60.79: H, 5.64: N, 3.73. Found: C, 60.38;
H, 5.62: N, 3.63.

Pheayl 6-O-gcervi-2-O-benzyi-3-deory-3-nitro-f-n-glicopyranoside (6). — A
solution ¢f 4 (0.462 g) in 90°5 acetic acid (10 ml) was reflused for 6 h, and then
toluene wis evaporated from it unul the odor of acetic acid disappeared. Removal
of 5 (13%)) by fractional recrysiallization (twice) from ethanol gave almost pure 6,
which wa, treated with active charcoal and then reprecipitated from chloroform:
yield 0.2 ¢ (60°%), m.p. 127.5-128.5°, [2]2° —25.3° (¢ 1, chloroform); vEBr 3100
(vor)s 1720 (vc=o). 1550 em™ ! (v,.n0.)-

Anal. Cale. for C,,H,3;NOg: C. 60.42; H, 5.55; N, 3.36. Found: C, 60.54;
H. 5.57; NN, 3.23.

In this reaction, reflus for 3 h provided 5§ (57%6) and 6 (30°%%).

Phenyl 4,6-di-O-acetyi-2-O-benzvI-3-deo xv-3-nitro-f-D-glucopyranoside (7). —
Compourd 5 (1.95 ) was treated with acetic anhydride (1.38 @) in pyridine (1.4 g)
for | h at 3-5°. Addition of waier 10 the mixture gave crystals that were recrystallized
from cthanol: yield 1.82 g (77%). m.p. 139-140°, [«]2® —12.7° (c |, chloroform);

—_

vhor 1755 1735 (ve=o), 1555 cm™" (v, o).

max
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Anal. Calc. for C.3;H,;NOg: C, 60.12; H, 5.43: N, 3.05. Found. C, 60.28:
H, 3.49; N, 3.04.

Phenyl 2-O-benzyl-3-deor y-3-nirro-6-O-trityl-f-o-glucopyranoside (8). — To a
solution of § (0.95 g) in pyridine (2 g) was added chlorotriphenylmethare (775 mg,
1.1 eq.) at room temperature. Afier 3 dayvs. cooled water was added to the misture (o
afford a solid that was reprecipitated from methanol: yield 1.45 ¢ (93%5), m.p.
93-95%, [«]3” +8.2° (¢ |, ethanol); R 0.67 (solvent A), v8B 3400 (vg,), 1360 cin ™
(“JaNo_')'

4nal. Calc. for C,;H; ,NO.: C, 73.87; H, 5.71: N, 2.27. Found: C, 74.08:
H, 5.98; N, 2.45.

Phenyl 4-O-ucetyl-2-O-benzyl-3-deox y-3-nitro-6-O-irity 1- B-D-glucopyranoside
(9). — Compound 8 (0.618 g) was treated with acetic anhydride (0.13 g, 1.3 ¢q.) in
pyridine (0.6 g) for 45 min at 3-5°. Addition of water afforded a solid that was
reprecipitated from ethanol: yield 0.473 g (72%0), m.p. 160-161°, [«]2° + 267 (¢ I.
chioroform); R 0.59 (solvent B); 1RBr 1750 (vc o) and 1555 cm ™! (vinos)-

Anal. Calc. for CyoH;:NOg: C. 72.82: H. ».65: N, 2.12. Fouud: C, 72.87;
H, 3.77: N, 2.52.

Phenvl 6-O-acervl-2-0-benzyl-4-benzyviamino - 3 4-dideoxy- 3-nitro- f3-D-giuco-
pyranoside (10). — Compound 7 (0.3 2) was dissolved in tetrahydrofuran (10 mD
and treated with benzylamine (0.18 g) for | h at 5-. After evaporation, water (5 ml)
and ethanol (1 ml) were added successively 1o atford precipitaie that was reprecipitated
from ethanol: yield 0.255 g (77%0). m.p. 1531-132" (dec), [2}5¢ —11° (c I, chloroform):
R 0.31 (solvent A); vRKBr 3325 (v 1740 (ve _g), 15355 em ™! (Vaunos)-

Anal. Cale. for C,gH{(N.O-: C, 66.39: H. 53.97: N, 5.33. Fourd. C. 66.14;
H, 3.84: N, 5.52.
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