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Communicationto the editor

THE SYNTHESIS OF BUTIROSIN B AND
RELATED COMPOUNDS BY AN

ACYL MIGRATION METHOD

Sir:

Ribostamycin0 and neamine are the com-
ponents of butirosin B, l-N-((S)-a-hydroxy-r-
amino-«-butyryl) -ribostamycin. 2) Recently,
Haskell et al. reported some new butirosin A
homologs by acylation of a blocked butirosin
derivative.3) Ikeda et al. reported the synthesis
of butirosin B from ribostamycin through a
cyclic carbamate.4) The present paper deals
with another synthesis ofbutirosin B and related
compounds by O->N acyl migration of the
amino acid moiety.5) Amino groups were
blocked as ammoniumions with trifluoroacetic
acid which also gave an acidic environment for
O-acylation6) with the desired amino acids.
With subsequent alkaline treatment the

aminoacyl group at the 6-hydroxyl migrated to
the 1-amino group.

and purified to yield 1,336mg of butirosin B
(10.3%, based on ribostamycin). Colorless
powder; m.p. 130~191°C (dec); [a]D+34°
(c0.2, H2O); CD negative Cotton effect at

214 m/i; Rribostamycm 0.47 (/z-BuOH-Pyr-AcOH-
H2O(6:4:1:3), PPC); Anal. Calcd. for
C21H41N5O12-2H2O:C 42.7, H 7.63, N ll.85 %y
Found: C43.39, H6.89, Nll.50%. The

sample gave an intact 2-deoxystreptamine
nucleus on periodate oxidation.2)
Neamine base was dissolved in trifluoroacetic

acid as in the preceding instance and the ether
precipitate was collected. Six hundred and
thirty six milligrams of the salt was condensed
with 615 mg of (S)-a-hydroxy-^-N-phthaloyl-
amino-«-butyric acid in a mixture of tetra-
hydrofuran and dimethylformamide (23 : 2) with
dicyclohexylcarbodiimide at 0°C. The crude

condensation product was treated with ethanol
and 80 %aqueous hydrazine hydrate mixture
(10:1) at 80~100°C for 1-2hours. The

aqueous extract of the reaction mixture was
oassed through a column of CM-SeohadexRibostamycin base was dissolved in trifluoro

acetic acid at 0°C and the ribostamycin tri-
fluoroacetic acid salt was precipitated with
ethyl ether. Twenty grams of the salt was
dissolved in tetrahydrofuran and condensed
with 16.4 g of (S)-a-hydroxy-r-N-phthaloyl-
amino-«-butyric acid at 0°C with dicyclohex-
ylcarbodiimide. Thecrude condensatewas
dissolved in a mixture of ethanol and 80%
aqueous hydrazine hydrate (10 : 1) and heated
at 80~100°C for 1~2 hours. Thereaction
product was evaporated, washed with
ethanol and extracted with water. The
aqueous solution was adjusted to pH 8.0^
8.4 and passed through a column of CM-
Sephadex C-25(NH4+). The column was

washed with water and O.In NH4OHand
5,303 mg of resinous material was recovered
from this fraction. Four hundred and two
milligrams of ribostamycin and 1,703 mg of
crude butirosin B contaminated with 2f- or
6'-acylated ribostamycin were successively
eluted with 0.2n NH4OH. The column was
further developed with In NH4OH and
1 ,376 mg of diacylated ribostamycin mixture
was obtained. The crude butirosin B fraction
was again passed through the same column

'hart 1. The course of synthesis of butirosin B, 1-N-((S)-
a-hydroxy-^-amino-n-butyryl)-neamine and 1-N-((S)-
a-hydroxy-<5-amino-«-valeryl)-ribostamycin
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C-25(NH4+), washed with water and O.In

NH4OHand a mixture containing neamine was
recovered from this fraction. 2;- or 6'-Acylated
neamine mixture and l-N-((S)-a-hydroxy-r-
amino-«-butyryl)-neamine were eluted separate-
ly with 0.2n NH4OH.The column was further
developed with In NH4OHto give a diacylated
neamine mixture. Fourty seven milligrams of
l -N-((S) -a-hydroxy-7-amino-«-butyryl)-neamine
was obtained (13.0 %, based on neamine) as a
colorless powder; m.p. 138~ 198°C(dec);
[a]B+42°(c 0.2, H2O); CD negative Cotton
effect at 218 m//; Rneamine 0.44 («-BuOH-Pyr-
AcOH-H2O(6:4:l:3), PPC); Anal. Calcd. for
C16H33N5O8 H2O: C43.5, H7.93, N 15.86 %,
Found: C42.80, H7.50, N14.86 %. The
sample gave an intact 2-deoxystreptamine
nucleus on periodate oxidation.2)

Two grams of ribostamycin trifluoroacetic
acid salt was condensed with 1.74g of(S)-a-
hydroxy-<5-N-phthaloylamino-H-valeric acid in a
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mixed solvent of tetrahydrofuran and dimethyl-
formamide (20: 1), with dicyclohexylcarbodi-

imide at 0°C. The condensed ion product was
treated with ethanol-80 % aqueous hydrazine
hydrate mixture (10:1) at 80~100°C for 1~
2 hours. The aqueous extract of the reaction
mixture was passed through a column of CM-
Sephadex C-25 (NH4+), washed with water and
O.In NH4OHand 786 mg of a mixture contain-
ing ribostamycin was recovered from this
fraction. Eighty two milligrams of crude
material contaminated with 2'- or 6'-acylated
ribostamycin was eluted with 0.2n NH4OH.
The column was further developed with In
NH4OHto give a diacylated ribostamycin
mixture. The crude material was rechromato-
graphed on the same column to give 66.8 mg of
l-N-(( S )-a-hydroxy- 3 -amino-n-valeryl ^ribosta-
mycin (5.0 %, based on ribostamycin) ; colorless
powder; m.p. 130~195°C (dec); [a]D+33°
(c0.2, H2O); CD negative Cotton effect at

Table 1. Antibacterial spectra of synthetic butirosin B, l-N-((S)-a-hydroxy-^-amino-«-butyryl)-neamine
and l-N-((S)-a-hydroxy-(5-amino-n-valeryl)-ribostamycin

Minimal inhibitory concentration (mcg/ml)

Butirosin B
Test organisms*

Staphylococcus aureus FDA209P
Escherichia coli K-12

// //

// //

// //

// //

// //

// //

// //

// //

ML 1629

ML 1630

ML 1410

// R81

R5 R64

LA 290 R55
// R56

å * R64

n W-677

n JR 66/W 677

Klebsiella pneumoniae type 22 3038
Pseudomonas aeruginosa A3

// // No. 12

// // H 9

// // H ll

// // TI 13

// // GN 315

// // 99

Mycobacterium smegmatis ATCC607**

1.56

1.56

3.12

3.12

3.12

6.25

12.5

1.56

1.56

1.56

0.78

>100

> 100

6.25

12.5

3.12

50

50

> 100

100

1.56

l-N-((S)-a-Hydroxy-

f-aminow -butyryl )-
neamine

12.5

6.25

50

100

>100

1

2

>10

>10

1

1

6.25

6.25

2.5

5

0

0

2.5

2.5

6.25

25

25

>100

100

50

l -N-((S) -a-Hydroxy-
8-amino-Az - valery1 )-
ribostamycin

3.12

3.12

6.25

25
3

12

50
3

3

3

6

0

0

>100

>100

100

50

12

>100

> 100

>100

> 100

.12

.5

12

12

12

25

6.25

* Nutrient agar, 37°C, 17hours. ** Nutrient agar, 37°C, 42 hours.
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213 m/j; Rnbostamycm 0.47 (rc-BuOH-Pyr-AcOH-
H2O(6:4:1:3),PPC); Anal. Calcd. for

C22H43N5O12-2H2O:C 43.6.3, H 7.82, N ll.56^,
Found: C 44.34, H 7.28, N ll.67%. The

sample gave an intact 2-deoxystreptamine
nucleus on periodate oxidation.2)

Antibacterial spectra of the synthetic
butirosin B, l-N-((S)-a:-hydroxy-r-amino-H-
butyryl)-neamine and l-N-((S)-a-hydroxy-<5-
amino-«-valeryl)-ribostamycin are shown in

Table 1.
The ionized amino groups in Chart 1 (I)

are resistant to N-acylation,7) and trifluoroacetic
anion gives an acidic condition for O-acylation.
Thus the first product is the poly-O-acyl
derivative (II). In the next step, the poly-O-
acyl salt was treated with hydrazine hydrate and
the hydrolysis to free amine was followed by
O->-N migration to give III, 2/-acylated,

6'-acylated or diacylated antibiotic, the amino
group at 3-position of 2-deoxystreptamine

moiety remaining intact. Thus by this method,
the most difficult separation of 1-N-aminoacyl
from 3-N-aminoacyl derivative was successfully
avoided.
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