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MOLECULAR SECONDARY ION
MASS SPECTRA OF KANAMYCINS

Sir:

In our laboratories two strategies for obtain-
ing mass spectra of involatile and/or thermally
unstable natural products have been used. One
is an optimization of sample vaporization, which
involves rapid sample heating followed by
thermal desorption and ionization under chemical
ionization (CI) conditions, that is emitter CI
mass spectrometry (emitter CIMS). Recently,
we have reported a preliminary study on amino-
glycosidic antibiotics, kanamycins, by this techni-
que.” Another technique is a direct ionization
of the sample from a surface. Several techniques
such as field desorption (FD),» 232Cf plasma
desorption (PD, fission fragment induced),® laser
desorption (LD)* and secondary ion (SI) mass
spectrometry®® have been devised for this pur-
pose. We adopt molecular SIMS because of its
simple operation and good reproducibility.
Moreover, it should be emphasized that SIMS
does not require heating of the sample for its
desorption and ionization. Although several
reports on application of SIMS to organic com-
pounds have appeared, no spectra of biologically
important naturally occurring products with a
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mass greater than 350 have hitherto been reported
except for our studies.”>® In this study a preli-
minary investigation of aminoglycosidic anti-
biotics has been carried out using kanamycins as
typical examples.

A double focusing mass spectrometer from
Hitachi (M-80) equipped with an additional elec-
tron impact (EI) ion source for producing pri-
mary ions (Ar™*) was used in this study. A direct
sample inlet probe was modified to support a
metal substrate on which samples were loaded.”
Silver was used as the metal substrate and 3 kV
was applied for acceleration of secondary ions.

Fig. 1 shows the secondary ion mass spectra
of kanamycin A (1), B(2) and C(3). The three
cationized molecular species, protonated mole-
cule, MH*, (M-+Na)* and (M-Ag)*, are
clearly present in the high mass region and they
indicate exactly the molecular weights. In
particular, the argentated molecules are most
important feature in the mass spectra supported
on silver, since Ag-containing ions appear as
doublet peaks due to the presence of Ag-isotopes
(107, 109). The principal fragmentations are
considered to be restricted to the cleavage of the
glycosidic bonds. The resulting fragment ions
are summarized in Fig. 2. The pseudodisac-
charide derived ions are observed as protonated

Fig. 1. Secondary ion mass spectra of kanamycin A(1), B(2) and C(3).
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Fig. 2. Major fragmentations and principal ions observed in the secondary ion mass spectra of 1, 2 and 3.
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Fig. 3. NaCl co-existing secondary ion mass spectra of 1, 2 and 3.
100
(“1e) e 5::‘:5 . 507 M+Na*
namycin A
(MW. 484)
swolbas 2 + NaCl
126 205 360 591 (M+Agl"
’ 313
’ Hl % ‘ Jazz. 430 485(MH")
11N - I " 1
1009 4100,
(*e) “ SIMS
Kanamycin B
(MW. 483)
0= 126, 163 +NaCl
J”ﬁl n J 205 o 323 429 ey’ 590 (M+Agl”
i =324 385 544 Agl
1 T T O P |
100~ S
(%) SIMS
Kanamycin C
oy 162 (MW. 48%) 507 (M+Nal
145 + NaCl
126 205 591M+Agl
360
32 430
I ! : 1 i ] L. ’
100 200 300 400 500 600 miz

type, (b or ¢+2H)* and argentated form, (b or
¢ +H-+Ag)*, while the monosaccharide ions (a
or d) are mainly recognized as oxonium type ion.
The protonated deoxystreptamine ion (e+43H)*
appears at m/z 163 in common with the spectra of
1, 2 and 3.

It is well known that the addition of NaCl is
effective for obtaining intense (M +Na)* ions in
FD mass spectra.!® The NaCl co-existing se-
condary ion mass spectra of 1, 2 and 3 are shown
in Fig. 3. As anticipated, the relative abundances
of (M+Na)* ions increase considerably in all



104 THE JOURNAL OF ANTIBIOTICS

JAN. 1982

Fig. 4. Glycerol matrix-assisted secondary ion mass spectra of 1, 2 and 3.
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* These ions are derived from glycerol.

the spectra.

Further, the glycerol matrix-assisted secondary
ion mass spectra of 1, 2 and 3 are presented in
Fig. 4. In the molecular ion region, only the
MH™* ions are observed, however, their basal
fragmentations are closely similar to those of the
above two cases. That is, the structurally signi-
ficant sequence ions (pseudodisaccharide, mono-
saccharide and deoxystreptamine derived ions)
appear clearly in the mass spectra. Besides, it
is significant that these features are quite similar
to the fragmentation patterns obtained under
emitter CI condition.?

The results mentioned above suggest that
molecular SIMS has considerable potential for
structural characterization of involatile and
thermally labile compounds. The detailed re-
sults of other antibiotics of this class will be re-
ported elsewhere.
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