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The Synthesis of Purpurosamine B Derivatives
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Synopsis. Purpurosamine B and its 6-epimer have
been found in antibiotic gentamicin G, and fortimicin A
respectively. Methyl 2,6-di- N-acetyl-a-purpurosaminide B
and its corresponding 6-epimer have been synthesized from
methyl 2-acetamido-2,3,4-trideoxy-«-D-erythro-hexodialdo-1,5-
pyranoside.

In a continuation of preceding papers,»? the syn-
thesis of methyl 2,6-di-N-acetyl-a-purpurosaminide B
(6) and its 6-epimer (8) will be described in the present
paper. The nitromethane addition of methyl 2-acet-
amido-2,3,4-trideoxy-o-D-erpthro-hexodialdo-1,5-pyrano-
side? (1) gave a mixture of two diastereomers,
methyl 2-acetamido-2,3,4,7-tetradeoxy-7-nitro-o-D~ribo-
and -f-L-lyxo-heptopyranosides, in a yield of 499%,.
The catalytic hydrogenation of the mixture, followed
by treatment with benzyloxycarbonyl chloride in py-
ridine afforded 7-benzyloxycarbonylamino derivatives
in a yield of 699, The mesylation of the derivatives
gave a mixture of 6-O-mesyl derivatives (2) in a yield
of 899,.

Compound 2 was converted to aziridine derivatives
by treatment with sodium isopropoxide. When the
derivatives reacted with benzyloxycarbonyl chloride
in dioxane and subsequently treated with HCIl in
dioxane, methyl 2-acetamido-6-(benzyloxycarbonyl-
amino)-7-chloro-2,3,4,6,7-pentadeoxy-«-D-ribo-heptopy-
ranoside (3) and the corresponding f-1-lyxo derivative
(4) were obtained in 23 and 359, yields respectively.

The dehalogenation of 3 with tributylstannane gave
methyl 2-acetamido-6-(benzyloxycarbonylamino)-2,3,4,-
6,7-pentadeoxy-a-D-ribo-heptopyranoside (5) in a yield
of 849%,; this was then converted to methyl 2,6-di-
N-acetyl-a-purpurosaminide B (6), which was found
to be identical with an authentic sample.?)
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Analogous reaction sequences of 4 gave methyl 2,6-
di- N-acetyl-6-¢pi-a-purpurosaminide B (8).

Experimental?

A Mixture of Methyl 2-Acetamido-7-(benzyloxycarbonylamino)-
2,3,4,7-tetradeoxy-6-O-mesyl-a-D-ribo- and -f-L-lyxo-heptopyrano-
sides (2). A 1.34-g portion of methyl 2-acetamido-
2,3,4-trideoxy-a-D-erythro-hexodialdo-1,5-pyranoside® (1) was
treated with nitromethane (0.62 ml) in the presence of so-
dium methoxide at an ambient temperature for 40 h, as
has been described in the preceding paper,®? without re-
crystallization, to give 845 mg (49%) of a mixture of the
two diastereomers.

The product was catalytically hydrogenated and sub-
sequently treated with benzyloxycarbonyl chloride to give
805 mg (699%,) of 7-N-benzyloxycarbonyl derivatives. The
derivatives were mesylated analogously to the method describ-
ed in the preceding paper? to give 872 mg (89%,) of 2: mp
123—126 °C.

Found: C, 51.25; H, 6.27; N, 6.34; S, 6.90%. Calcd
for C,gH,4N,SO,: C, 51.34; H, 6.35; N, 6.30; S, 7.21%.

Methyl  2-Acetamido-6-( benzyloxycarbonylamino ) -7 -chloro-2,3,4,-
6,7-pentadeoxy-o-D-ribo-heptopyranoside (3) and -P-L-lyxo-hepto-
pyranoside (4). To a solution of sodium isopropoxide
(0.11 g of Na in 10 ml of isopropyl alcohol) in dioxane (3
ml), 2 (780 mg) was added, and the mixture was heated
under reflux for 2 h. The solution was then concentrated,
and benzyloxycarbonyl chloride (1.4 ml of 30% toluene
solution) was added to a solution of the residue in dioxane
(10 ml). After 3h, dioxane (5ml) containing 3% HCI
was added to the mixture. After 1h, the mixture was
neutralized with Amberlite IRA-400(OH-) and concentrat-
ed. The residue was purified on a silica-gel column using
3:2 (v/v) 2-butanone-toluene. Fractions homogeneous on
TLC (R, 0.43) in the same solvent were combined and con-
centrated. The residue was recrystallized from CHCIl,~
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ether to give 139 mg (239%) of 3: mp 196—197 °C; [a]d
+76.7° (¢ 0.43, CHCl,;); 'HNMR (CDCl;) 6 1.98 (s, 3,
NAc), 3.42 (s, 3, OCH,), 4.59 (d, 1, J=3.4 Hz, H-1), 5.78
(d, 1, /=8.5Hz, NH-2).

Found: C, 56.36; H, 6.47; N, 7.18; Cl, 9.009%. Calcd
for C,;H,sN,ClO;: C, 56.17; H, 6.55; N, 7.28; Cl, 9.21%.

Fractions homogeneous on TLC (R, 0.46) were combined
and concentrated, and the residue was recrystallized from
ether to give 211 mg (35%) of 4: mp 145—146 °C; [«]}
+59.3° (¢ 1.03, CHCl;); *HNMR (CDCl;) 6 1.97 (s, 3,
NAc), 3.40 (s, 3, OCH,;), 4.59 (d, I, j=3.4 Hz, H-1), 5.66
(d, 1, J=10Hz, NH-2).

Found: C, 55.90; H, 6.50; N, 7.47; Cl, 9.459%,. Calcd
for C;;H,,N,ClO;: C, 56.17; H, 6.55; N, 7.28; Cl, 9.21%,.

Methyl 2-Acetamido-6-(benzyloxycarbonylamino )-2,3,4,6,7-penta-
deoxy-a-D-ribo-hepiopyranoside (5). To a solution of 3
(74 mg) in dioxane (5ml), tributylstannane (1.0 ml) and
a small amount of «,a’-azobisisobutyronitrile were added
under a N, atmosphere. After 7h at 80 °C, the mixture
was concentrated and the residue was purified on a silica-
gel column using 3:2 (v/v) 2-butanone-toluene to give 56
mg (84%) of 5: mp 195—196 °C; [«]¥ +98.4° (¢ 0.95,
CHCL,;); *HNMR (CDCL) 6 1.97 (s, 3, NAc), 3.31 (s, 3,
OCH;y), 4.59 (d, 1, J=3.2Hz, H-1), 5.00 (d, 1, NH-6),
568 (d, 1, J=10Hz, NH-2).

Found: C, 61.53; H, 7.42; N, 7.93%.
Hy,N,O4: C, 61.69; H, 7.48; N, 8.00%.
Methyl 2,6-Diacetamido-2,3,4,6,7 -pentadeoxy-a-D-ribo-heptopyrano-
side (Methyl 2,6 -Di-N - acetyl - o - purpurosaminide B) (6).
Compound 5 (48 mg) was hydrogenated in methanol (10
ml) in the presence of Pd black under a H, atmosphere
for 48 h. The product was acetylated with acetic anhydride
in methanol to give 24 mg (69%) of 6: mp 261—262 °C;
[«]7 +185.7° (¢ 0.7, methanol); *H NMR (CDCl,-CD,0D)
¢ 1.15 (d, 3, j=6.7 Hz, CH;), 1.99 (s, 6, 2 NAc), 3.41 (s,
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3, OCH,), 4.67 (d, 1, J=3.1 Hz, H-1). The IR spectrum
of 6 was superimposable on that of an authentic sample.®
(Found: G, 55.71; H, 8.44; N, 10.76%). Lit,:® mp 261—
262 °C; [o]y +195°.

Methyl 2-Acetamido-6-( benzyloxycarbonylamino)-2,3,4,6,7-penta-
deoxy-B-L-lyxo-heptopyranoside (7). Compound 4 (100
mg) was treated with tributylstannane (0.5 ml) as has been
described above to give 82 mg (90%) of 7: mp 163—164
°C; [o]n +455.6° (¢ 0.99, CHCl;); *HNMR (CDCl) 6
1.21 (d, 3, J=6.7 Hz, CH,;), 1.96 (s, 3, NAc), 3.36 (s, 3,
OCH,), 4.59 (d, 1, J=3.2Hz, H-1), 5.00 (d, 1, NH-6),
5.64 (d, 1, J=9.0 Hz, NH-2).

Found: C, 61.83; H, 7.35; N, 7.949%.
H,eN,O;: C, 61.69; H, 7.48; N, 8.00%.
Methyl 2,6-Diacetamido-2,3,4,6,7 -pentadeoxy-B-L-lyxo-heptopyrano-
side (Methyl 2,6-Di-N-acetyl-6-epi-o-purpurosaminide B) (8).
Compound 7 (50 mg) was hydrogenated and subsequently
acetylated as has been described above to give 33 mg (889%,)
of 8: mp 212—213 °C; [«]y +62.5° (¢ 0.99, methanol).
The 'HNMR and IR spectra of 8 were superimposable
on those of an authentic sample.?

Calcd for Cyg-
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