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To investigate a relationship between structural features of aminocyclitols and biological activities of amino-
cyclitol antibiotics, 4-0-(2’-amino-2’-deoxy-u-D-glucopyranosyl)- and 4-0-(6’-amino-6’-deoxy-a-D-glucopyranosyl)-
2,5-dideoxystreptamines (8 and 15a) have been synthesized, and their biological activities against several

microorganisms were determined.

Chemical modification of aminocyclitol antibiotics!
has so far been extensively carried out in order to
elucidate a structure-activity relationship and to
synthesize new antibiotics that are active against
resistant bacteria. Most investigations have however
been aimed at modification of aminosugar moieties of
antibiotics, but few exploitations of a relationship
between structural feature of aminocyclitol and biologi-
cal activities of the corresponding antibiotics have been
attempted.?

In continuation of the preceding report,® a synthesis
of biologically active a-aminoglycosides of 2,5-dideoxy-
streptamine,? viz. 4-0-(2'-amino-2’-deoxy-a-D-gluco-
pyranosyl)- and  4-0-(6'-amino-6’-deoxy-«-D-gluco-
pyranosyl)-2,5-dideoxystreptamines (8 and 15a) is
described in the present article.

Condensation of N, N’-dibenzyloxycarbonyl-2,5-dide-
oxystreptamine (1a)® with 3,4,6-tri-O-acetyl-2-deoxy-2-
(2’,4'-dinitroanilino)-«-p-glucopyranosyl bromide (2)%
was effected in the presence of mercuric cyanide and
mercuric bromide in dry dioxane at reflux temperature
for three days and afforded, after fractionation by a
silica gel column chromatography, 4,6-di-O-[3',4",6'-tri-
O -acetyl-2’-deoxy-2’- (2", 4"-dinitroanilino)-b-glucopy-
ranosyl]- N, N'-dibenzyloxycarbonyl- 2, 5-dideoxystrept-
amine (5)® (5.29,) and a practically homogeneous 4-0-
[3",4,6'-tri-O-acetyl-2' -deoxy-2'-(2",4"-dinitroanilino)-
o-D-glucopyranosyl]- N, N’ -dibenzyloxycarbonyl-2, 5-di-
deoxystreptamine (6) (13%,), together with syrupy 3,4,6-
tri-O-acetyl-1,2-dideoxy -2-(2’,4'- dinitroanilino)-p-ara-
bino-hex-1-enopyranose (3)” (33.5%, based on 2) and
3,4,6-tri-O-acetyl-2-deoxy-2-(2’,4’-dinitroanilino)-p-glu-
cose (4)® (6.7%, based on 2). Treatment of 6 with
methanolic ammonia at room temperature gave crystal-
line 4-0-[2’-deoxy-2’-(2",4"-dinitroanilino)-«-D-glucopy-
ranosyl]-N, N’-dibenzyloxycarbonyl-2, 5-dideoxystrept-
amine (7) in 419, yield. Removal of the protecting
groups of 7 was then effected by treatment with Dowex
1 X2 (OH™), followed by hydrogenolysis in the presence
of palladium black, giving 8 in 639, yield, as a homoge-
neous glassy product, which was characterized as the
tri-N-acetyl derivative (9).

Biological activity of 8 was determined by a paper
disk method comparing with that of antibiotic neamine,
and the results were shown in Table 1. No direct proof
to establish the absolute configuration of 8 has been
done owing to a minute sample. However, on the basis
of an empirical results that only 4-0-a-p-aminoglycosides
of 2-deoxystreptamine have antibacterial activities,” 8
was tentatively assigned as 4-O-a-D-glucosaminide of
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2,5-dideoxystreptamine, »iz. 5-deoxyparomamine.

In the case of a preparation of 6-amino-6-deoxy-D-
glucopyranosyl-2,5-dideoxystreptamine, N,N’-diethoxy-
carbonyl-2,5-dideoxystreptamine (1b) was used instead
of 1a in order to improve solubilities of the products.
Condensation of 1b with 6-azido-2,3,4-tri-O-benzyl-6-
deoxy-a-D-glucopyranosyl chloride (10)1% was conducted
in the presence of mercuric cyanide in a mixture of
benzene and dioxane for two weeks at reflux tempera-
ture. A mixture of crude products thus obtained could

Seiichiro Qcawa, Yuji Funaki, Keiji Iwata, and Tetsuo Suamt

[Vol. 49, No. 7

successfully be separated by a silica gel column chro-
matography to give a crystalline pseudo trisaccharide
derivative (11)® (25%), 6-0-(6"-azido-2’,3',4'-tri-O-
benzyl-6’-deoxy-a-D-glucopyranosyl)- N, N’-diethoxycar-
bonyl-2,5-dideoxystreptamine (12b) (15%,), 4- or 6-
O0-f-p-glycoside (13) (3%), and an amorphous 4-
O-a-p-glycoside (12a) being contaminated with a trace
of 12b and 13. Catalytic reduction of the azido group
of 12a by Raney nickel T-4!D) followed by treatment
with ethyl chloroformate gave a crystalline 4-0-(2’,3’,
4’-tri-O-benzyl-6’-deoxy -6’ - ethoxycarbonylamino-«-D-
glucopyranosyl) - N, N’-diethoxycarbonyl -2, 5 - dideoxy-
streptamine (14a) in 59, yield based on 1b used. The
similar treatment of 12b and 13 gave the corresponding
tri- N-ethoxycarbonyl derivatives (14b and 17) in 61
and 749, yields, respectively. Hydrogenolysis of 14a
and 14b in the presence of palladium black and sub-
sequent treatment with aqueous barium hydroxide at
120 °C gave crude free aminoglycosides, which were
purified by Amberlite CG-50 (NH,*) column chromato-
graphy using aqueous ammonia as an eluent to afford
4- and 6-0-(6’-amino-6'-deoxy-a-D-glucopyranosyl)-2,5-
dideoxystreptamines (15a and 15b) as a homogeneous
glass in 74 and 689, vyields, respectively. They were

BIOLOGICAL ACTIVITIES OF SYNTHESIZED
AMINOGLYCOSIDES (8 AND 15a)®

TABLE 1.

Zone of inhibition,” mm
—

Test organisms 8 15a

A B C A B C

. . 27 24 21 30 28 24
Bacillus subtilis ATCC 6633 (36) (34) (31)  (31) (29) (25)
15 11 0 18 15
Staphylococcus aureus 6538 p @1) (19) (17) (gi) 1) ({9)
L. . 28 23 20 35 31 27
Escherichia coli K-12 (35) (32) (29)  (33) (30) (28)
Klebsiella pneumoniae 7 — — l(g) l(g) 1(8)
Mpycobacterium smegmatis — — —© 37 30 24

ATCC 607 (30) (24) (18)

a) Determined by paper disk method (Hole method).
Concentrations: A, 1000 pg/ml; B, 500 pg/ml; C,
250 pg/ml. b) Data in the parentheses were those
of antibiotic neamine determined as the reference
compound under the same conditions. c) Not deter-
mined.

further characterized by converting into the correspond-
ing tri- N-acetyl derivatives (16a and 16b). Compound
17 was also converted into the free aminoglycoside (18).

In the PMR spectra of 15a and 15b in deuterium
oxide, signals of the anomeric proton appeared at § 5.14
and 5.10 as a doublet with 3 and 3.5 Hz spacings,
respectively. Empirical rule’® on difference in the
chemical shift of anomeric protons of a-D-glucopyranosyl
2-deoxystreptamine between 4- and 6-glycosides might
not be applied to our compounds which lacked the 5-
hydroxyl group. But it seems to support the above
configurational assignment that the anomeric proton of
4-0-a-D-glycoside resonated at relatively lower field
than that of 6-O-a-D-glycoside.  Examination on
biological activities of 15a and 15b indicated that the
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former had a remarkable antibacterial activity almost
comparable to that of neamine, but the latter had no
activity, confirming the absolute configuration deduced
from the PMR data.

According to the present results, it has been presumed
that aminocyclitol antibiotics which contain 2,5-
dideoxystreptamine possess their antibacterial activities.

Experimental'®

Modified Konigs-Knorr Reaction of N,N’-Dibenzyloxycarbonyl-
2,5-dideoxystreptamine  (1a) and 3,4,6- Tri-O-acetyl-2-deoxy-2-
(2’4’ ~dinitroanilino ) -o-D-glucopyranosyl  Bromide (2).9) A
mixture of 1a (2.0 g), Drierite (6.0 g) and dry dioxane (150 ml)
was heated at reflux to distil out some of the solvent. Then
2 (7.7 g), mercuric cyanide (7.7 g), and mercuric bromide (6.0
g) were added to this mixture in three portions every 24 h
under gentle reflux and stirring. Three days after the last
addition of the reagents, TLC (1: 4 acetone-benzene) showed
that all 1a had been consumed and four main components
(R; 0.73, 0.50, 0.31, and 0.18) formed. An insoluble material
was filtered off and the filtrate was evaporated to dryness.
The residue was taken up in chloroform (300 ml), washed with
a saline water, aqueous sodium hydrogencarbonate, and wa-
ter, successively, dried over anhydrous sodium sulfate, and
evaporated to give a crystalline residue (ca. 12 g). TLC indi-
cated the presence of four main components, along with several
minor components. The products were chromatographed
on a silica gel column (300 g, Wako gel C-200) with 1: 4 ace-
tone-benzene as an eluant. Fractions were separated accord-
ing to the results of TLC.

The first fractions (R; 0.73) were evaporated to give 3,4,
6-tri- 0- acetyl-1, 2-dideoxy-2-(2’, 4’-dinitroanilino)- p-arabino-
hex-1-enopyranose (3, 2.2 g, 33.5% yield based on 2 used) as
a yellowish glass; [«]22 —115° (¢ 1, acetone); IR, 3340, 1750,
1670 cm-1; PMR (CDCly) 6 2.02 (s, 3), 2.17 (s, 3), 2.21 (s,
3) (OAc), 5.44 (t, 1, J54=J4,s=4.5 Hz, H-4), 5.61 (dd, 1,

1.5=0.8 Hz, H-3), 7.01 (d, 1, H-1).

Found: C, 47.57; H, 4.36; N, 8.869%,.
N,O,,: C, 47.69; H, 4.22; N, 9.27%,.

The second fractions (R; 0.50) were evaporated and crys-
tallized from acetone-petroleum ether to give crystalline 3,4,6-
tri-O-acetyl-2-deoxy-2-(2’,4’-dinitroanilino)-p-glucose (4, 0.45
g, 6.79%, yield based on 2 used); mp 159—162 °C. This com-
pound was identified with an authentic sample® by IR spectra
and TLC.

The third fractions (R, 0.31) were evaporated and crystal-
lized from acetone-petroleum ether to give a crystalline 4,6-
di-0-[3",4", 6’-tri-O-acetyl-2’-deoxy-2'-(2",4"-dinitroanilino)-p-
glucopyranosyl-N, N’- dibenzyloxycarbonyl-2, 5- dideoxystrept-
amine (5, 330 mg, 5.2% vyield based on la used); mp
291—294 °C; [«]2 +63° (¢ 0.3, pyridine); IR, 3340, 1750,
1520 cm~; PMR (DMSO-dg) 6 1.76 (s, 3), 1.78 (s, 3), 1.98
(s, 3), 2.08 (s, 3), 2.10 (s, 3) (OAc), 5.18 (m, 4, CH,, of Cbz),
7.52 (s, 10, aromatic protons of Cbz).

Found: C, 52.73; H, 4.83; N, 8.489%,.
NgOyq: G, 52.73; H, 4.97; N, 8.29%,.

The third fractions (R, 0.18) were evaporated and crystal
lized from acetone-petroleum ether to give crystalline product
(821 mg). Recrystallization from acetone gave 4-0-[3",47,
6’-tri-O-acetyl-2’-deoxy-2’- (2", 4"-dinitroanilino) -a-p-glucopy-
ranosyl]- N, N’-dibenzyloxycarbonyl-2,5-dideoxystreptamine
(6, 529 mg, 12.59%, yield based on la used) as homogeneous
crystals; mp 286.5 °C; [«]% +61.3° (¢ 0.75, pyridine); IR,
3340, 1740, 1690, 1520 cm~1; PMR (DMSO-d), 6 1.77 (s, 3),
1.95 (s, 3), 2.10 (s, 3) (OAc), 5.16 (s, 4, CH, of Cbz), 7.48 (s,

Calced for CigH;o-

Calcd for CygHg,-
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10, aromatic protons of Cbz).

Found: G, 54.98; H, 5.28; N, 7.71%,.
Oy;: G, 55.36; H, 5.27; N, 8.07%.

4-O-[2’-deoxy-2'-( 2", 4"~dinitroanilino ) -o- D- glucopyranosyl]- N,
N’-dibenzyloxycarbonyl-2,5-dideoxystreptamine (7). Compound
6 (567 mg) was treated with methanolic ammonia (100
ml) under stirring overnight at room temperature. The reac-
tion mixture was evaporated to give a crystalline residue. Re-
crystallization from dioxane-methanol gave 7 (198 mg, 419%)
as pale yellowish crystals; mp 277—279 °C; [a]y +90° (¢ 0.3,
N,N-dimethylformamide) ; IR, 3300, 1690, 1530 cm™1.

Found: C, 54.51; H, 5.25; N, 9.179%,. Calcd for C3;Hjz,N;-
0,,-1/2H,0: C, 54.39; H, 5.33; N, 9.33%,.

4-O-( 2’-Amino-2’-deoxy-o-D-glucopyranosyl-2, 5-dideoxystreptamine
(8). A solution of 7 (190 mg) in dioxane (30 ml)
and water (6 ml) was treated with Dowex 1 X2 (OH™) (8 ml)
under stirring overnight at room temperature. The resin was
removed by filtration and the filtrate was evaporated to give a
powder. The product was directly hydrogenolyzed in the
presence of palladium black (30 mg) in a mixture of dioxane
(10 ml) and water (10 ml) overnight at room temperature
(the initial hydrogen pressure of 3.4 kg/cm?). The crude
product was crystallized from ethanol-ether to give 8 (50 mg,
63%) as a white powder; mp 151—155 °C (bubbling);
[a'];;+162° (C 0'85 HZO); Rf Glucosamine Hydrochloride 0'31’

Rf 2,5-Dideoxystreptamine Dihydrochloride 0.37

Compound 8 (20 mg) was treated with two drops of acetic
anhydride in methanol (2 ml) overnight at room temperature.
The product was crystallized from ethanol-ether to give the
tri-N-acetyl derivative (9, 20 mg, 719%,) as crystals; mp 320—
322 °GC; [a]y +140° (¢ 1.1, H,0); IR, 1640, 1550 cm™1.

Found: G, 48.58; H, 7.11; N, 9.13%,. Calcd for C;sH;;N;-
0,-1/2H,0: C, 48.86; H, 7.29; N, 9.49%.

6-Azido-2, 3, 4-tri-O-benzyl-6-deoxy-o-D- glucopyranosyl  Chloride
(10). This compound was prepared from crystalline
methyl 2,3,4-tri-O-acetyl-6- azido -6- deoxy -a-D- glucopyrano-
side® by the direction of Umezawa and his coworkers;?
syrup, [a]% +117° (¢ 2.54, chloroform) (lit,” [«]% +119°
(¢ 0.94, chloroform)).

N,N’-Diethoxycarbonyl-2, 5-dideoxystreptamine (1b). To a
solution of 2,5-dideoxystreptamine dihydrochloride® (303 mg)
in water (20 ml) was added sodium carbonate (1.1g) and
ethyl chloroformate (0.50 ml), and the mixture was stirred for
3h at room temperature. The mixture was evaporated to
dryness and the residue was extracted with hot dioxane (4 x 20
ml). The extracts were evaporated to give a syrup, which
was crystallized from 2-propanol to give 1b (250 mg, 62%,) as
crystals; mp 200—201 °C; IR, 3300, 1690, 1540 cm—!; PMR
(D,O) 6 1.24 (t, 6, J=7 Hz, 2CH, of Cbe), 4.15 (q, 4, 2CH,
of Che).

Found: C, 49.88; H, 7.55; N, 9.60%,.
Oq: G, 49.64; H, 7.64; N, 9.65%,.

Modified Kinigs-Knorr Reaction of 1b and 10. A mixture
of syrupy 10 (4.86 g) and Drierite (6 g) in dry benzene (160
ml) and dry dioxane (54 ml) was magnetically stirred at 50—
60 °C for 30 min. Then 1b (1.98 g) and mercuric cyanide
(4.92 g) were added to this mixture, and it was gently refluxed
under vigorous agitation. After two days, a 5-g portion of
mercuric cyanide was added to the mixture, and, after 9 days,
10 (1.32 g) and mercuric cyanide (1.3 g) were added. Twelve
days after the last addition of the reagents, TLC (1: 12
acetone-benzene) indicated a disappearance of 1b. The reac-
tion mixture was cooled to room temperature and an insoluble
matter was removed by filtration. The filtrate was evaporated
to give a syrup which was taken up in chloroform (180 ml)
and washed with aqueous sodium hydrogencarbonate and
water, successively. The chloroform solution was dried over

Calcd for CyoHy;N;-

Calcd for Cp,H,,N,-
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anhydrous sodium sulfate and evaporated to give an amor-
phous solid (¢a. 12 g). TLC showed that it contained three
main components (R; 0.31, 0.06, 0.03), together with several
minor components. The products were throughly mixed with
silica gel (11 g, Wako gel C-300) and the mixture was trans-
fered to a top of a silica gel column (90 g, packed with ben-
zene). The column was eluted with benzene, 10: 1 benzene—
ethyl acetate, 5: 1 benzene—ethyl acetate, 1: 5 acetone—ben-
zene, and 1: 3 acetone-benzene, successively. The fractions
were separated according to the results of TLC.

The first fractions (R, 0.31) were evaporated and crystal-
lized from 2-propanol to give crystalline 4,6-di-O-(6'-azido-
27,8’,4’- tri- O- benzyl - 6’ -deoxy - D- glucopyranosyl)- N, N’- di-
ethoxycarbonyl-2,5-dideoxystreptamine (11, 2.02 g, 24.69%,).
Recrystallized sample melted at 150—156 °C; [a]® 4-57.5°
(¢ 0.37, chloroform) ; IR, 3320, 2130, 1630, 1540 cm~-!; PMR
(CDCl,) 6 1.14 (t, 6, J=17 Hz, 2CHj of Cbe), 4.07 (q, 4, 2CH,
of Cbe), 7.30 (s, 30, aromatic protons of Bn).

Found: C, 65.52; H, 6.41; N, 9.18%,. Calcd for CggH,sN,-
0O;4: C, 65.76; H, 6.36; N, 9.309%,.

The second fractions (R; 0.06) were evaporated and crystal-
lized from ethanol to give crystalline 6-0-(6-azido-2’,3’,4'-
tri- O - benzyl- 6- deoxy- a- D- glucopyranosyl) - N, N’- diethoxy-
carbonyl-2,5-dideoxystreptamine (12b, 776 mg, 159%). Re-
crystallized sample melted at 204—205 °C; [¢]2 +45.9° (¢
0.47, chloroform); IR, 3320, 2120, 1680, 1540 cm-!; PMR
(CDCly) 6 1.16 (t, 3), 1.23 (t, 3) (J=7 Hz, CH,; of Cbe), 4.08
(a5 2), 4.24 (q, 2), (CH, of Cbe), 7.30 (s, 5), 7.32 (s, 5), 7.35
(s, 5) (aromatic protons of Bn).

Found: G, 62.38; H, 6.53; N, 9.119%,.
Oy: C, 62.63; H, 6.60; N, 9.37%,.

The third fractions (R, 0.03) were evaporated and crystal-
lized from ethanol to give crystalline 4- or 6-0-(6’-azido-2’,3’,
4'- tri- 0-benzyl- 6’-deoxy- f- p-glucopyranosyl)-N, N’-diethoxy-
carbonyl-2,5-dideoxystreptamine (13, 162 mg, 3.2%). Re-
crystallized sample melted at 221—223 °C; [«]%X +43.5° (¢
0.58, chloroform); IR, 3310, 2110, 1680, 1540 cm—!; PMR
(CDCl,) 6 1.12 (¢, 3), 1.23 (t, 3) (J=7 Hz, CH, of Cbe), 4.13
(9, 4, 2CH,, of Cbe), 7.26 (s, 15, aromatic protons of Bn).

Found: C, 61.80; H, 6.52; N, 8.88%,. Calcd for CygH,,N;-
0,0-H,0: C, 61.60; H, 6.71; N, 9.14%,.

An unresolved mixture (ca. 2 g) was rechromatographed on
a silica gel column (80 g) and eluted with the same solvents
mixture to afford 12b (86 mg, total yield 16.7%), 13 (67 mg,
total yield 4.5%), and a mixture (964 mg) containing the 4-
O-a-glycoside (12a) mainly, along with 12b and 13.

6-O-(2',3',4'- Tri-O-benzyl-6"-deoxy-6"-ethoxycarbonylamino-o-D-
glucopyranosyl) -N,N’-diethoxycarbonyl-2, 5-dideoxystreptamine (14b).
A solution of 12b (258 mg) in a mixture of dioxane (6
ml) and ethanol (6 ml) was hydrogenated in the presence
of Raney nickel T-41) at room temperature for 24 h
(the initial hydrogen pressure of 3.4 kg/cm?). The catalyst
was removed by filtration and the filtrate was evaporated to
dryness. The residue was dissolved in a mixture of 1: 1: 1
acetone-methanol-water (30 ml) and treated with an excess of
ethyl chloroformate in the presence of sodium carbonate over-
night at room temperature. An insoluble matter was filtered
off and the filtrate was evaporated to dryness. The residue
was taken up in chloroform (30 ml), and the solution was wash-
ed with aqueous sodium hydrogencarbonate and water, suc-
cessively, dried over anhydrous sodium sulfate, and evaporated
to give a product, which was crystallized from methanol to
give crystalline 14b (166 mg, 60.6%), mp 250—252 °C. Re-
crystallization from chloroform—ethanol gave an analytical
sample, mp 256—258 °C; [«]% +13.4° (¢ 0.84, chloroform);
IR, no absorption due to an azido group was observed ; PMR
(CDCl,) 6 1.15 (t, 3), 1.24) (t, 6) (/=7 Hz, CH, of Cbe), 4.06

Calcd for CgoH o N;-
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(q, 2), 4.12 (q, 4) (CH, of Cbe), 5.67 (d, 1, Jy,.v=3.5 Hz,
H-1%), 7.31 (s, 10), 7.34 (s, 5) (aromatic protons of Bn).

Found: C, 63.58; H, 7.01; N, 5.14%,. Calcd for G, Hy;Ns-
0O,,: C, 63.55; H, 6.98; N, 5.29%,.

4- or 6-O-(2',3,4'- Tri- O-benzyl-6"-deoxy-6'-ethoxycarbonyl-
amino- f-D-glucopyranosyl ) - N, N’-diethoxycarbonyl-2, 5-dideoxystrept-
amine (17). Compound 13 (136 mg) was hydrogenated
in a mixture of dioxane (15 ml), ethanol (5ml), and ethyl
acetate (10 ml) similarly as described in the preparation of
14b. The product was treated with ethyl chloroformate and
sodium carbonate in 75% aqueous dioxane to give crude 17,
which was crystallized from ethanol to give crystalline 17 (108
mg, 74%,), mp 254—256 °C; [«]% +11.1° (¢ 0.39, chloroform) ;
IR, no absorption due to an azido group was observed; PMR
(DMSO-d;) § 1.00 (t, 3), 1.16 (t, 6) (/=7 Hz, CH; of Cbe),
3.97 (q, 2), 4.01 (q, 4) (CH, of Cbe), 7.26 (s, 5), 7.30 (s, 10)
(aromatic protons of Bn).

Found: C, 63.05; H, 6.29; N, 5.11%,. Calcd for C,H;;N;-
O,,: C, 63.55; H, 6.98; N, 5.29%, and, for hemihydrate: C,
62.83; H, 7.03; N, 5.23%,.

4-O-(2',3,4'- Tri-O-benzyl-6’-deoxy-6'-ethoxycarbonylaming-a-n-
glucopyranosyl )-N,N'-diethoxycarbonyl-2,5-dideoxystreptamine (14a).
A mixture (964 mg) of 12a, 12b, and 13 obtained in the
condensation reaction of 1b and 10 was again fractionat-
ed by silica gel chromatography to give a fraction (492 mg)
containing 12a mainly. This product was hydrogenated in
dioxane similarly as described in the preparation of 17, and
further converted into the tri- N-carboethoxy derivative in the
usual manner. TLC (30:1 chloroform—ethanol) indicated that
it consisted of a main component, along with two minor com-
ponents identical with 14b and 17. The mixture was sepa-
rated by the silica gel column (40 g) with 40: 1 chloroform-
ethanol as an eluent to give a homogeneous syrup, which was
crystallized from ethanol-hexane to give 14a (268 mg, 5.0%
yield based on 2b used) as crystals, mp 189—190 °C; Recrys-
tallized sample melted at 193—196 °C; [«]3 +31.7° (¢ 0.38,
chloroform) ; PMR (CDCl,) 6 1.14 (t, 3), 1.24 (t, 3), 1.26 (t, 3)
(J=7 Hz, CH, of Cbe), 4.07 (q, 2), 4.12 (q, 2), 4.15 (q, 2)
(CH, of Cbe), 7.29 (s, 5), 7.31 (s, 5), 7.33 (s, 5) (aromatic
protons of Bn); (DMSO-d;, 100 MHz) 6 0.91 (t, 3), 1.16 (t, 6)
(J=7 Hz, CH, of Cbe), 3.18 (q, 2), 4.01 (q, 4) (CH, of Cbe),
5.06 (d, 1, Jyr,.y=4 Hz, H-1’), 7.28 (s, 5), 7.30 (s, 5), 7.33 (s, 5)
(aromatic protons of Bn).

Found: C, 63.75; H, 6.98; N, 5.239%,.
O,,: G, 63.55; H, 6.98; N, 5.299%,.

4-O-( 6’-Amino- 6’ -deoxy- o- D- glucopyranosyl) - 2, 5- dideoxystrept-
amine (15a). A solution of 14a (244 mg) in ethanol (25
ml) containing a few drop of acetic acid was hydrogenated in
the presence of freshly prepared palladium black at 50—60 °C
for 24 h (the initial hydrogen pressure of 3.4 kg/cm?). The
catalyst was removed by filtration and the filtrate was evapo-
rated to give a syrup (165 mg), which was taken up in a small
amount of methanol. The solution was added dropwise to
aqueous barium hydroxide (5 ml, containing 1.3 g of Ba(OH),*
8H,0) at 60—70 °C, and the mixture was heated at 120 °C
for 6 h. After having been neutralized with cabon dioxide,
the reaction mixture was filtered centrifugally to remove bari-
um carbonate and the filtrate was evaporated to give a syrup,
which was chromatographed on Amberlite CG-50 (NH,*)
column (4 ml). After having been washed with water, 0.05
M, and 0.1 M aqueous ammonia, successively, the column
was then eluted with 0.2 M aqueous ammonia to give 15a
(69 mg, 749%,) as a homogeneous glass; mp 153 °C; [a]%
+104.6° (¢ 1.39, H,0); IR, 3350, 1570 cm—'; PMR (D,O)
5.14 (d’ l: Jl’.2’=3 Hz, H'll); Rt‘ Glucosamine Hydrochloride 019,

Rf 2—Deoxystreptamine Dihydrochloride 0‘53'

Found: G, 45.15; H, 7.50; N, 12.519%,.

Calcd for Cy,H;5N;-

Calcd for Cj,HysN,-
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O, 1/3H,CO;: C, 45.16; H, 7.89; N, 12.819,.

Treatment of 15a (18 mg) with acetic anhydride (1 ml) in
methanol (1 ml) at room temperature for 3 h gave the tri-N-
acetyl derivative (16a, 21 mg, 829,) as a glass, mp 235 °C
(decomp); [«]% +62° (¢ 1.05, H,O); PMR (D,O) ¢ 2.01 (s,
6), 2.05 (s, 3) (NAc), 5.08 (d, 1, Jy/,,+=3 Hz, H-1).

Found: C, 48.56; H, 7.16; N, 9.709%,. Calcd for C,gH;;N,-
0,-1/2H,0: C, 48.86; H, 7.29; N, 9.50%.

6-O- (6”- Amino-6" -deoxy- o~ D- glucopyranosyl) -2, 5- dideoxystrept-
amine (15b). A solution of 14b (414 mg) in 909, aqueous
2-methoxyethanol (40 ml) containing a few drop of acetic
acid was hydrogenated similarly as described in the prepara-
tion of 15a. The product was digested with ethanol and the
precipitates were collected by filtration to give a solid (182 mg).
The mother liquor was shown to contain 15b by TLC, and
it was again hydrogenated similarly to give another crop of
the solid (86 mg). The product was hydrolyzed with aqueous
barium hydroxide as described above and purified by the
resin column to give 15b (106 mg, 67.5%,) as a homogeneous
glass, mp 140 °C (decomp); [«]3 +75.1° (¢ 0.9, H,O); IR,
3350, 1570 cm~'; PMR (D,O) 6 5.10 (d, 1, Jy,or =3.5
HZ, H'l,); Rf Glucosamine Hydrochloride 0'233 Rr 2-Deoxystreptamine

Dihydrochloride 0'56’

Found: C, 41.20; H, 7.16; N, 10.77%,. Calcd for C,,H,;-
N,04-3/2H,CO;: C, 40.49; H, 7.05; N, 10.50%,.

Compound 15b (16 mg) was converted into the tri-N-
acetyl derivative (16b, 11 mg, 50%,) as a white powder, mp
276 °C (decomp); [«]% +57.9° (¢ 0.57, H,O); PMR (D,O)
§1.98 (s, 3), 2.01 (s, 3), 2.04 (s, 3) (NAc), 5.03 (d, 1, Jy7,9y=3.5
Hz, H-1).

Found: C, 47.83; H, 6.88; N, 8.68%,.
0,-H,0: C, 47.88; H, 7.37; N, 9.319%,.

4- or 6-O-(6'-Amino-6'-deoxy-f-D-glucopyranosyl)-2,5-dideoxy-
streptamine (18). Compound 17 (105 mg) was hydroge-
nated and hydrolyzed similarly as described in the preparation
of 15a, and the product was purified by the resin column to
give 18 (27 mg, 66%,) as a glass, mp 144 °C (decomp); [«]}
+12.8° (¢ 1.33, H,0); PMR (D,O) 6 4.59 (d, 1, Jy,#=7.5

Y.
HZ, H-1 )9 Rf Glucosamine Hydrochloride 0’21’ Rf 2-Deoxystreptamine

Calcd for G, HyN;-

Dihydrochloride 0.55
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