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BUTIROSINS A AND B,l AMINOGLYCOSIDE ANTIBIOTICS. II. MASS SPECTROMETRIC STUDY
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(Received in USA 9 June 1971; received in UK for publicstion 15 June 1971)

The potential usefulness of mass spectrometry in providing structural information of in-
tact aminoglycoside-aminocyclitol antibiotics has been indicated by the preliminary results of
a study involving paromomycin and related compounds.2 We now wish to report on the actual use
of this technique in elucidating the structural details of butirosins A (Ia) and B (Ib),1
novel members of this clinically important class of antibiotics, during the course of their
structural elucidation.

The mass spectral studies were carried out with poly-N-acetyl-poly-O-trimethylsilyl2 (N-
Ac-0-TMS)-butirosins A and B (IIa and b), with the aid of a deuterioacetyl analog, N-Ac-d -0~
TMS-butirosin A (IITIa).3 As indicated previously, the structural units of Ia and Ib had been
shown to be neosamine C (Nc),4 deoxystreptamine (D),4 (8)=(-)-4-amino-2-hydroxybutyric acid
(Ab),4 and a pentose (Pn)4 (D-xylose in Ia and D-ribose in Ib), by largely chemical studies.l!

A small peak at m/e 1227 (0.03%, 0.2%)5 (1239 from IIIa, 0.8%) and a stronger one at 1212
(0.9%, 6.3%) (1224 from ITIa, 12%) may be assigned as the molecular-ion (M) peak and the
(M —CH,) peak, respectively. A mol wt of 1227 would indicate the presence of only one each
of the four structural units (Ne, D, Ab, and Pn)% in the molecule, linked together in such a
manner as to contain seven 0-IMS and four N-Ac groups, as exemplified by formulas IIa and b.
Furthermore, based on the reasonable assumption that Nc and Pn, like other hexoses and pen-
toses, exist in ring form, a mol wt of 1227 would indicate that the four structural units are
linked together in an acyclic manner, as exemplified by formulas IIa and b.

A peak at m/e 389 (19%, 37%) (395 from IIla, 44%) corresponds to the Nc fragment,
resonance-stabilized,2 originating as a terminal, glycosidic (rather than aglycone or ether)

unit carrying two O-TMS and two N-Ac groups.6 This assignment was corroborated by a peak at
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822 (2.1%, 6.6%) (828 from IIla, 9.7%), corresponding to the loss of this terminal unit and its
glycosidic oxygen from MY (M -— 389 — 16), and a peak at 940 (2.3%, 12%) (946 from IIIa, 23%),
which corresponds to a rearranged fragment V, consisting of Ab, D, Pn, and the anomeric carbon
of Nc which carries an 0-TMS group originating from C-3 of Nc.7’8’9’10

A peak at 188 (437, 34%) (191 from IIIa, 347%) corresponds to a TMSO-EH-CHQ-CHSNHAc frag-
ment from Ab,11 indicating that Ab is a terminal unit (amide or ester) carrying one 0-TMS and
one N-Ac group.

A peak at 980 (4.5%, 45%) (992 from IIIa, 53%) may be assigned to a rearranged fragment
V1, consisting of Ab, D, Nc, and the anomeric carbon of Pn which carries an 0-TMS group origi-
nating probably from C-3 of Pn.12 This assignment requires that Pn exists as a terminal unit
(glycosidic) carrying three 0-TMS groups.13

If three of the four structural units, Nc, Ab, and Pn, are each a terminal unit attached
to the rest of the molecule through one bond, as indicated above, then they cannot be attached
to each other but must be individually attached to the fourth structural unit D. Such an ar-
rangement is exemplified in formula Ia and b.

The presence of the carboxyl group of Ab as an amide, as in Ia and Ib, is indicated by
the presence of a strong infrared peak at 1650 cm~! and the absence of other carbonyl stretch-
ing absorption above 1700 cm~l. The attachment of Ab as amide instead of ester, together with
the presence of one 0-TMS and one N-Ac group (calculated from data above) in the D moiety, re-
quires the attachment of Nc and Pn to D as 0O-glycosides instead of N-glycosides.

A small peak at m/e 346 (2.0%, 2.1%) (349 from IIIa, < 3.7%) could be partially accounted
for by fragment VII,14 which would suggest the attachment of Ab and TMS at the C-1 amino and
C-6 hydroxy grouping of D, hence the attachment of Nc and Pn at the C-4 and C-5 (or C-5 and
C-4) oxygens of D, as shown in IIa and b. However, the possibility of contribution from other
interfering ions to this peak precludes a definite assignment.15

Cleavage of the C-4-C-5 bond of Pn, if a furanoside as 1ndica£ed in Ila and b, would con-
tribute to the peaks at m/e 103 (73%, 597%) (76% from ILIa) and 1124 (0.2%, 0.9%) (1136 from

IITa, 0.6%). However, the former could have originated also from a pentopyranoside;9°’16 the

latter, though more specific,gc also may have some contribution from other nonspecific ions.15
In summary, mass spectral study has provided crucial evidence in establishing the molecu-

lar formulas of butirosins A and B (C,,H,,N.0,,) and has shown that Ab, Nc, and Pn are individu-
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ally attached, as amide and O-glycosides, to the D moiety. Other details of attachment, per-

taining to the exact linkage location on D, ring size, and anomeric configuration, will be

shown in the following communication.17
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