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ABSOLUTE CONFIGURATIONS OF TWO SUGARS OF ANTIBIOTIC B-58941

Takashi SUZUKI, Norio SUGITA, and Mitsuko ASAT
Microbiological Research Laboratories, Central Research Division,

Takeda Chemical Industries, Ltd., Higashiyodogawa-ku, Osaka 532

Absolute configurations of neutral sugar of antibiotic B-
58941 and two methyl glycosides of its dihydro-sugar are assumed
as 2,3,6-trideoxy-L-hexopyranos-4-ulose and methyl 2,3,6-trideoxy-
(o or B)—L—erythro—hexopyranoside, respectively. Methyl glyco-
side of a basic sugar of B-58941-B is identified as methyl D-

mycaminoside.

In the previous paper, the plain structure of an antibiotic B—589411) (1),

C37H59012N, has been proposed to be Il) on the basis of the NMR spectrum and

spin-decoupling of its diacetate. When I was hydrolyzed with dilute hydrochloric

acid for three hours at room tempera-

ture, a basic substance B—58941—Bl)

3~1 0 (11), C N, was obtained from the

31H51010
[ SiMe O 5 lipophilic fraction and a neutral
M

sugarl) (rrz), CeH was obtained

1003’

from the hydrophilic fraction. Oxi-

dation of III with sodium periodate

[ gave one mole of acetaldehyde (2,4-

DNPH, mp 164°C) and one mole of suc-

cinaldehydic acid which was identified with an authentic sample (2,4-DNPH, mp
202°C), and hence, it was assumed that III is 2,3,6-trideoxy-hexopyranos-4-—
ulose. Celmer has reported that this 4-keto sugar is an important biosynthetic
intermediate glimpsed how the L-series can arise from the D—series.z) In this
paper, the absolute configurations of the sugars of the antibiotic are reported.

Treatment of I with sodium borohydride gave its reduction product, hexa-
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N,[mp 128°cC, [oc]gz -30.3° (CHC1,), A MeOH 05 mm

hydro B-58941 (VI), C max

37165012
(g = 9010}, V igi 3430 (OH), 1730 (lactone CO), 1630 (2C = cIJ), 1060 em™L (-0-),

M+ 715], and VI was further acetylated with acetic anhydride in pyridine to give

CH -1
its pentaacetate (VII), Chr , [mp 107°c, V ma§13 1740, 1245 cm (-ocoan),

H__O._N
75717
NMR (CDC13, 100 MHz)J2.01-2.04 ppm (5—COC§3), Mt 925]. When VI was treated with
hydrochloric acid in methanol at 5°C for 16 hours, followed by adjustment of the

reaction solution to pH 5.0, evaporation of methanol, addition of water and then

extraction with chloroform, about one mole of methyl glycoside (IV) was obtained

from the extract, and about one mole of tetrahydro B-58941-B (VIII), CBlHSSOlON’
-1

(mp 123-125°C, [oc]gz -3° (cHe1,), ¥ ﬁaBi 3420 (OH). 1725 (lactone CO), 1625 cm

(Zc = C:)] was obtained from the chloroform extract of the resulted aqueous layer

adjusted to pH 8.5. IV was separated into two isomers by chromatography on sili-

ca gel; the main component being IVa, C7H1403, [colorless syrup, Ex’gz -144,2°

liqg 1

3400 (OH), 1160, 1130 cm
max

(cHe1,), ¥/ (-0-), NMR (cDCI,) d 4.57 (t, J <3 Hz,

anomeric proton), 3.94 (m, —o—ég—), 3.53 (dq, J=9 and 6 Hz, —O—('ZE—CHB), 3.31 (s,

—OC_IjB), 3.2 (-0H), 1.8 (m, 2-CH

1
,=), 1.26 ppm (d, J=6 Hz, —CH—CEB)] and the minor

22
D

(-0-), NMR (CDClB), 6\4.30 (dd, J=9 and 3 Hz, anomeric pro-

component being IVb, C7H1403, [colorless syrup, [O
1

liq

o]

+27.2 (CHClB), Vmax 3400

(OH), 1160, 1130 cm
1 1

ton), 3.84 (m, -0-CH-), 3.52 (dq, J=9 and 6 Hz, —O—CE—CHB), 3.44 (s, —0053), 3.2

(-0H), 1.6 (m, 2—Cﬂz—), 1.28 ppm (d, J=6 Hz, —CH—CEB)]. Since anomeric protons

le,
and 4.30 ppm (dd, J=9 and 3 Hz), respectively, the conformation of H-1 of IVa and

(H-1) of IVa and IVb are assigned at 4.57 ppm (t, J 0a <3 Hz, J, . <3 Hz)
I

that of IVb are assumed to be equatorial and axial, respectively. When methyl
protons (1.26 ppm, d, J=6 Hz) of IVa are irradiated, signal of H-5 (3.53 ppm, dq,
J=9 and 6 Hz) is decoupled into a doublet (J=9 Hz), and when methylene protons
(1.8 ppm, m) thereof are irradiated, signal of H-4 (3.94 ppm, m) is decoupled
into a doublet (J=9 Hz), and hence, the conformational relation between H-4 and
H-5 of IVa is concluded to be diaxial. That of H-4 and H-5 of IVb is also con-
cluded to be diaxial from the same results of measurement as above.3’4)
Therefore, IVa and IVb are anomers with each other, and their plain struc-
ture is methyl 2,3,6-trideoxy-hexopyranoside. On a reasonable assumption that
both IVa and IVb have the chair conformation and é fact that the H-4 and H-5 pro-
tons lie in a diaxial relationship, only four structures (as shown below Fig. 1)

may be possible for those of IVa and IVb, among the probable sixteen structureéﬂ

Since the conformation of H-1 of IVa is equatorial and that of IVb is axial,
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the stereoisomers of IVa and IVb are confined to either o-D (C1) (A) or w-L (1C)

(C) and either B-D (C1)

6)

to the Hudson's rule,

(B) or p-L (1C)

to be named &-L in L-series and B-D in D-series,

anomer must be either (3-D or a-L.
is established as o-L (1C) (C), that is,

pyranoside (1C). Likewise,

4)

(D), respectively. However, according

the more levorotary member of an &,B-pair of anomers is

IVa which is the more levorotary

Consequently the absolute configuration of IVa

methyl 2,3,6-trideoxy-0-L-erythro-hexo-

the absolute configurations of the anomer IVb is es-

tablished as B-L (1C) (D), that is, methyl 2,3,6-trideoxy-B-L-erythro-hexopyrano-

side (1C).
HMe

&-D(C1)
A

g-D(CM)
B

OMe H H

Fig.1. The possible structures of I1Va and IVb

Comparing J-value of the H-1" (4.80
VI with those of the H-1 of IVa and IVb,
hexopyranose (IV) in VI is assumed to be
plied to these compounds, the linkage of

since [M]D of VI (-216°) is nearly equal

H Me7q~0-7 OMe
H HO q H
H
4-L(1C) 8-L(1C)
C D
IVa IVb
ppm, t, Jle, 2a<3 Hz, J1e, 2e‘<3 Hz) of
the linkage of 2,3,6-trideoxy-L-erythro-
7)

x-linkage. If Klyne's rule can be ap-
IV in VI is assumed to be oO-linkage,

to the sum of [M]D of VIII (-18°) and

[.M]D of IVa (—2220).7) Further, it seems that by the reduction of I with sodium

borohydride carbonyl group at C-4" of III was stereoselectively reduced to give

only the equatorial C-4'"-OH,

2,3,6-trideoxy-L-hexopyranos-4-ulose.

and on the basis of the above,

IIT is assumed to be

One of the methyl glycosides of the dihydro-III, methyl 2,3,6-trideoxy-o-L-

erythro-hexopyranoside (IVa),

8)

side obtained by Keller-Schierlein

neutral sugar (III) of B-58941 is identical with cinerulose

cinerubine A later on.

and therefore,

seems to be identical with the methyl L-amiceto-

it is presumed that the

8)

discovered in
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Secondary, when II was hydrolyzed by refluxing with 2 N HCl1l for three hours,
followed by removal of insoluble substance, evaporation of the filtrate to dry-
ness, about one mole of a basic sugar (V), CgqH._O N-HCl,[lnp 115°cC, E}]ZZ +28°

871774 D
(H20)] was obtained from the residue. When V was treated with hydrochloric acid
in methanol at room temperature for three days, methyl glycoside (IX) was ob-
tained. 1IX was separated into two isomers by chromatography on silica gel; IXa,
CoH, o0,N, [mp 124°c, [0]2% -38° (H,0), MR (cpc1,) d 4.12 ppm (d, J=9 Hz —o—éH—)]
91941 il D 277 3 I’ bl flabed

and IXb, C H.  _O,N, [mp 840°cC, Ex]gz +112° (H20), NMR (CDClB) d 4.60 ppm (d, J=4

9719 4
1
Hz, —O—CE—)J. These preperties of IXa and IXb are identical with those of methyl
B-D-mycaminoside and methyl a—D—mycaminoside,g’lO) respectively, which were ob-
tained from carbomycin,ll) and hence, V is identified as D—mycaminose.g)
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