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Butirosin,l an aminoglycosidic antibiotic complex active against many clinically important
bacteria, consists of a major component, butirosin A (Ia), and a minor component, butirosin B
(Ib).

The mixture of Ia and Ib was resolved by chromatography on Dowex 1 x 1 or Dowex 1 x 2 in
the borate form.2 Component Ia was eluted with water, whereas Ib was eluted with 5% boric acid
solution. They were then isolated from the appropriate eluate fractions by adsorption on IRC
502 (NH:) followed by elution with aqueous ammonia. The purified products thus obtained, Ia,
[a];ﬁ + 26.0° (c 1.46, water), and Ib, [a];ﬁ + 33° (¢ 1.5, water), were white, amorphous solids
(no mp, dec over a wide range above ca. 146%).

Flemental analyses of Ia are in fair agreement with the formulation 021H41N5012; those of
Ib agree with C, 0, N; 0, ,°2H,0. The analyses of poly-N-acetylbutirosin A (IIa),3 mp ca. 163-
196°, [a]ZD5 + 25° (¢ 2.11, water), prepared by treatment of Ia with acetic anhydride in metha-
nol, and of poly-N-acetylbutirosin B (IIb),3 similarly prepared, mp ca. 168-1860, [a];s + 33°
(c 1.34, water), agree with Gy Hyy N0, 5 (C,H,0), "H, 0. Also, the analyses of butirosin sulfate

(III) (mixture of A and B) agree with 021H41N50l2'2H2804~2H20. Thus, according to elemental

analyses, H,yN.O , is a possible empirical formula for Ia and Ib.

CoyHaa N 0,5
Mild acid hydrolysis of Ia and Ib (0.4 N HCI, 65°) slowly liberated D-xylose (IVa) and D-

4 and as the

ribose (IVb), respectively; the pentoses were identified by paper chromatography
crystalline (B-tolylsulfonyl)hydrazones.5
Strong acid hydrolysis of Ia (6 N HCl, 6 hr at reflux) followed by cellulose chromatography

using tert-butyl alcohol-acetic acid-water (BAW)6 mixtures as eluent, yielded fractions A, B,

and C below.
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Fraction A, BAW (2:1:1) as eluent, yielded the hydrochloride of V, crystals from absolute
ethanol, mp 114-115.5°.
Fraction B, BAW (2:1:1) as eluent, gave a mixture of neosamine C7’8 (Vi, 2,6-diamino~2,6-

7,

9
dideoxy-D-glucose, C.H,,N,0,) and deoxystreptamine (vii, 1,3-diamino-1,2,3~trideoxy-scyllo-
inositol, CGH14N203). They were separated by further chromatography on a cellulose column using
ethanol-methanol-acetic acid-water (4:1:1:1) as eluent. Neosamine C was eluted first and iden-

8b

tified as its crystalline N,N'-diacetyl derivative. Deoxystreptamine was characterized as

the crystalline dihydrobromide.9b

Fraction C, BAW (2:2:1) as eluent, gave neamine7’1o (VILI, C, H,N,0;, neomycin A), iden-
tified as its crystalline N,N',N'' N'''-tetraacetyl derivative. Neamine reportedly is hydro-
lyzed by 6 N hydrochloric acid heated under reflux (ca. 50% hydrolysis after 18 hrgb) to VI and
VII, the same as those found in fractionm B.

The crystals from fraction A (hydrochloride of V) were repeatedly crystallized from
ethanol-water to give the hemihydrochloride of V, C,H NO,-0.5 HCl,11 mp 167-168°. The residue
recovered from the mother liquor was adsorbed on a Dowex 1 x 22 (OH™) colum and eluted with 5%
acetic acid to give V, crystals from methanol-water, C4H9N03,11 mp 203-2060, [ajgs -28.2° (c
1.22, water). The formulation of V as 4-amino-2-hydroxybutyric acid was consistent with Van
Slyke determination (1.09 primary amino groups), pKa values (2.9 and 9.9, water), and spin-
decoupling nmr data (D,0, tetramethylsilanme as extermal reference) (C-2 H, quartet at § 4.15,
Ja,a 7.2 and 4.8 ecps; two C-3 H's, multiplet at 8 2.31-2.68; two C-4 H's, triplet at 4 3.63,
J3,4 7.4 cps). Esterification of V with 2 N methanolic or ethanolic hydrogen chloride gave the

corresponding amine hydrochloride esters, ir (CHCl;) 1740 cm'l (C=0). Treatment of the methyl

ester in methanol or the ethyl ester in methylene chloride with ammonia resulted in lactam for-
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mation to give, after sublimation (ca. 0.1 mm Hg and 90°), (S)-(-)-3-hydroxy-2-pyrrolidinone
(IX), C4H,7N02,11 ir (CHCl,) 1706 cm_1 (C=0), mp 103-104.50, [a]i?-113° (¢ 0.77, chloroform).
The mass spectrum of IX (70 ev, 130°) shows a molecular-ion peak at m/e 101, thus confirming the
presence of four carbon atoms, rather than multiples of four, in IX, and hence in V and its
hemihydrochloride.
The absolute configuration of V was established by synthesis through partial deamination
of L-(+)-2,4-diaminobutyric acid dihydrochloride (X)12 with sodium nitrite. The reaction should
proceed with retention of configuration,l3 resulting in a (S)14 configuration at C-2. The prod-
uct, isolated by chromatography on Dowex 50W x 82 (H* phase, elution with HC1) and converted to
the free base by treatment with Dowex 1 x 22 as described above, was identical to V. Thus, V
is (8)-(-)-4-amino-2-hydroxybutyric ac:i.d.]'5
Acid hydrolysis of butirosin B (Ib) (2 N HCl, 5.5 hr at reflux) also yielded V and VIII.
Thus butirosin A (Ia) contains, as its structural units, deoxystreptamine (VIL), neosamine
C (VI), (8)-(-)-4-amino-2-hydroxybutyric acid (V), and D-xylose (IVa). Butirosin B (Ib) simi-
larly contains VII, VI, and V, but differs in having D-ribose (IVb).
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