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Communications to the editor

THE STRUCTURE OF
MANNOSYLPAROMOMYCIN
(No. 2230-C)

Sir:

In our previous paper?, we reported that
antibiotic No. 2230-C contains paromamine,
D-ribose, neosamine B and D-mannose as
shown by examination of the products of
methanolysis or hydrolysis of the antibiotie,
and we suggested No. 2230-C is a manno-
sylparomomycin. Mannosidostreptomycin'®
and mannosidohydroxystreptomycin'®? were
already found in nature as the aminoglyco-
sidic antibiotics contained mannose moiety.
This antibiotic No. 2230-C had been isolated
from the culture broth of Streptomyces
lividus nov. sp. together with lividomycins
A and B and paromomycin’?, and the
structures of lividomycins were reported as
shown in Fig 1.3*® In this comunication,
we wish to summarize our structural studies
on No. 2230-C.

We started with the hypothesis that when
penta-N-acetyl No. 2230-C is oxidized with
lead tetraacetate and followed by treatment

Fig. 1. Structures of lividomycins A and B,
mannosylparomomycin (No. 2230-C) and
paromomycin (No. 2230-D) isolated from
culture broth of Streptomyces lividus.
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with phenylhydrazine and acetic acid, it will
be converted to paromomycin by the
elimination of mannose moiety. Since cis-
glycols were found to be more easily
attacked than trans-glycols by lead tetra-
acetate in cold acetic acid®, the vicinal
hydroxyl group of p-mannose moiety should
be faster oxidized than that of D-gluco-
samine moiety.

Penta-N-acetyl No. 2230-C was prepared
from No. 2230-C with acetic anhydride in
methanol, m.p. 221~223°C (decomp.), [al}
+59.4° (¢ 1.9, H,0). Anal. calcd. for Cg
HgN;O,, - 2H,O0: C 45.75, H 6.79, N 6.84.
Found: 45.92, H 6.51, N 6.77.

The acetate (1g, 1.013mmole) in 98 %
aqueous acetic acid (200 ml) was oxidized
with lead tetraacetate (996 mg, 2.2 mmoles)
with stirring in the dark at room tempera-
ture for 17 hours. The oxidation mixture
was treated with 10 % oxalic acid (6 ml),
the precipitate was filtered, and filtrate was
concentrated to dryness. The residue was
dissolved in water and phenylhydrazine
(4ml) and acetic acid (4ml) was added.
After heating on a boiling water bath for
0.5 hour, the reaction mixture was concen-
trated to dryness. The residue was dissolved
in 60ml of 2N ammonia solution, and
washed with chloroform. The aqueous layer
was deionized with Amberlite IR-120(H*)
and Amberlite IRA-410(OH™)and lyophilized
to yield 620 mg of greenish powder. The
powder in 4 N sodium hydroxide (18 ml) was
heated on boiling water bath for 5hours.
The reaction mixture was neutralized with
3N sulfuric acid and adsorbed on a column
of Amberlite IRC-50(NH,*) (1.5X13cm).
After washing with water, the column was
eluted with 0.35 N ammonia solution. The
ninhydrin-positive eluate was concentrated
to dryness and rechromatographed on a
column of CM-Sephadex C-25(NH,")(1x76
cm) eluting with water (1,000 ml) to 0.12 N
ammonia solution (1,000ml), and 0.12N
(1,000 ml) to 0.24 N ammonia solution (1,000
ml) by linear gradient elution techniques.
The unreacted No. 2230-C was eluted from
the former and paromomycin from the
latter. The ninhydrin-positive and biologi-



318 THE JOURNAL OF ANTIBIOTICS

cal active eluate of the latter was lyophil-
ized to yield 194 mg of paromomycin, m.p.
186~190°C(decomp.), [a ]} +65° (¢ 1.49, H,O).
Anal. caled. for CyyH;N;O,,-3 H,O @ C 41.25,
H 7.68, N 10.46. Found: C 41.02, H 7.47,
N 10.00.

This compound was identical with an
authentic sample of paromomycin in all
respects including biological activity.

To a solution of penta-N-acetyl No.
2230-C (3 g) in dimethylformamide (100 ml),
methyl iodide (20 ml) and silver oxide (25 g)
was added. After overnight stirring at
room temperature in dark, the precipitate
was removed by filtration and the filtrate
was evaporated to dryness. The residue
was dissolved in 3N hydrochloric acid (100
ml) and heated on a boiling water bath for
3 hours. The reaction mixture was neutral-
ized with 2N sodium hydroxide and passed
through a column of CM-Sephadex C-25
(NH,") (2%x33cm). The efluent was ex-
tracted with chloroform and extract was
evaporated to dryness. The residue was
acetylated with acetic anhydride (20ml) in
pyridine (10 ml), and after evaporation of
the reaction mixture, the residue was ex-
tracted with chloroform and the extract
was washed with water. After removal of
solvent, the residue was distilled at b.p.
105~106°C/0.04 mmHg to obtain 320 mg
of 1-O-acetyl-2,3,4,6-tetra-O-methyl-a—D-
mannose, [a]3+54.8° (¢ 1, pyridine). Anal.
caled. for C,H,,0,: C 51.79, H 7.97. Found:
C 51.68, H 7.62.

This compound was identical with an
authentic sample synthetized from D-man-
nose or obtained from lividomycin A by
the similar treatments® in optical rotation,
IR and NMR.

Methyl N,N’-diacetylglycoside (2 g), which
was prepared with acetic anhydride in
methanol from methyl glycoside isolated
from methanolysis products of No. 2230-CV,
was hydrolyzed with 1N sulfuric acid (46
ml) on a boiling water bath for an hour.
The reaction mixture was neutralized with
Dowex 3(OH™) and evaporated to a brown
syrup. The syrup was acetylated with
acetic anhydride (10 ml) and Dowex 1X2
(carbonate form, 20 g) in methanol (100 ml)
according to the method of Roseman and

MAY 1972
Lupowic?. The reaction mixture was
purified with a column of Dowex 1X2
(borate form) (1.4x68 cm) and yielded 90mg
of white power, m.p. 169~172°C(decomp.),
Tad#t+45.6° (¢ 1.26, H,O, final). Anal.
caled. for C,iHjN,0,,-H,O: C 43.44, H 6.83,
N 6.33. Found: C 43.91, H 6.59, N 6.33.

When the compound was hydrolyzed with
3 N sulfuric acid, D-mannose and neosamine
B were obtained by the detection of ani-
saldehyde- or ninhydrin-reagent using thin-
layer chromatography on Kieselguhr G
(Merck) respectively?, ' but D-ribose was
absent. And then, the compound was a
reducing sugar and was identical with man-
nosyl N,N’-diacetylneosamine B obtained
from lividomycin A by the similar treat-
ments? in IR, optical rotation and melting
point.

The compound consumed 1.9mole of
periodate by the usual method®. Therefore,
it was clear that D-mannose was glycosidi-
cally linked to paromomycin at C-4 position
of neosamine B moiety.

The stereochemistry of glycosidic linkage
of D-mannose is determined by the appli-
cation of the modified Hupson’s rule® as
follows :

a-Methyl mannoside [a],+79.3° M.W.194

B-Methyl mannoside [a]y—69°

N,N’-Diacetyl neosamine B

[a]p+6°10 M.W. 262

Mannosyl N,N’-diacetyl neosamine B

Talp+45.6° M.W.424
+79.3X194=+154x 102 (+A+B)
—69 X194=-134%x10%2 (—A+B)
A=+144x10%, B=+10x102
(+45.6 X 424)—(+6X 262)
—(+10x10%)= 4168 x 102

This result indicates an a-linkage for D-
mannose moiety in No. 2230-C. Therefore,
the structure of No. 2230-C was concluded
to be 4-O-(2-amino-2-deoxy-a-D-glucopy-
ranosyl)-5-O- [3-O- {4~O~ (¢~-D-mannopyra-
nosyl)-2, 6-diamino-2, 6-dideoxy-a-L-ido-
pyranosyl} -B-D-ribofuranosyl]-1,3-diamino-
1, 2, 3-trideoxy-myo-inositol or mannosyl-
paromomycin as shown in Fig. 1.

Acknowledgement

The authors wish to acknowledge Dr, H. Ume-
zawa, Institute of Microbial Chemistry, and Dr.
K. Munaxars, Department of Agricultural Chem-



VOL. XXV NO. B

istry, Nagoya University, for their encouragement
in the performance of this work.

D

2)

3)

4

Tosuiro Mori

" Yosumort KyoTaN:
Isamu WATANABE
Taxkesu1 Opa

Kowa Co., Ltd., Tokyo Research Laboratories
Noguchi-cho, Higashimurayama, Tokyo, Japan

(Received January 28, 1972)

References

Mori, T.; T. Icmrvanacr, H. Kowxpo, K.
Toxunaca, T. Opa & K. MunakaTa : Studies
on new antibiotic lividomycins. II. Isolation
and characterization of lividomycins A, B
and other aminoglycosidic antibiotics pro-
duced by Streptomyces lividus. J. Antibiotics
24 : 339~.346, 1971

Opa, T.; T. Morr, H. Ito, T. Kuniepa &
K. MunakaTa : Studies on new antibiotic
lividomycins. I. Taxonomic studies on the
lividomycin-producing strain Streptomyces
lividus nov. sp. J. Antibiotics 24 : 333~338,
1971

Opa. T.; T. Morr & Y. Kyorant: Studies
on new antibiotic lividomycins. III. Partial
structure of lividomycin A. J. Antibiotics
24 : 503~510, 1971

Opa, T.; T. Morr, Y. Kyorant & M. Naka-
vama :  Studies on new antibiotic livido-
mycins. IV. Structure of lividomycin A. J.
Antibiotics 24 : 511~518, 1971

THE JOURNAL OF ANTIBIOTICS

5)

6)

)

8

9

10)

11)

12)

319

Morr, T.; Y. Kyvoranr, I. Waravase & T.
Opa : Chemical conversion of lividomycin
A into lividomycin B. J. Antibiotics 25:
149~150, 1972 ‘

PerrLiv, A. S.: Action of lead tetraacetate
on the sugars. Advances in Carbohydrate
Chemistry. Vol. 14. pp. 9~61, Academic
Press, New York, 1959

Roseman, S. & J. Lubowiss : N-Acetylation
of the hexosamines. J. Am. Chem. Soc. 76+
301~302, 1954

AspiNaLL, G. O. & R.J. FERRIER : A spectro-
photometric method for the determination
of periodate consumed during the oxidation
of carbohydrates. Chem. & Ind.: 1216, 1957
Cuarwson, A.J.; P.A.J. Goriv & A.S. PEruIN:
Determination of the configuration of
glycosidic linkages in oligosaccharides.
Methods in Carbohydrate Chemistry. I.
pp. 419~426, Academic Press, New York,
1963

Horir, S.; T. Yamacuvcrr, H, Hrtomr & A.
Mivake : Chemistry of zygomycin-A, a
new antibiotic, Isolation of pseudoneamine,
D-ribose and two diaminohexoses from zygo-
mycin-A complex. Chem. Pharm. Bull. 9:
340~.342, 1961

Friep, J. & E. Trrus: Streptomycin B, an
antibiotically active constituent of strepto-
mycin concentrates. J. Biol. Chem. 168:

391~392, 1947 _
Societa Farmaceutici Italia : Hydroxystrepto-

mycins. Brit. Patent 955.762, Apr. 22, 1964
(cf. C.A. 61:2440e, 1964)



