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Mass Spectral Studies on Aminocyclitol Antibiotics
Bv P. J. L. Daniers, M. KuceLMAN, A. K. MaLLams,* R. W, Tkach, H. F. VErxay, J. WEINSTEIN,
and A. YEHASKEL
(Medicinal Chemistry Research, Schering Corporation, Bloomfield, New [ersey, 07003)
Summarvy Some key features of the mass spectral frag- Mass spectrometry has been applied to aminocyclitol

mentation patterns of aminocyclitol antibiotics are antibiotics as their N-acetyl-O-trimethylsilyl,! N,O-tri-
discussed methylsilyl? and N-acetyl-per-N,0-methyl? derivatives and
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more recently the spectra of undenvatised aminocyclitolst
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gentamicin A (7), kanamycin A (8), and tobramycin (9),

have provided useful structural information Previous and are shown in Scheme 1, for gentamicin C,4 (1) § The
work has for the most part emphasized only the expected
glycosidic cleavages however we wish to draw attention to NH,
fuither useful information which can be drawn from spectra (b) R=garosamine - Hp0
of antibiotics of the gentamicin 3 43sisomicin,?P tobramycin,®  (f)} R=purpurosamine C -5 HOCH=0 NH,
and kanamycin family (J) R=H +
In general underivatised aminocyclhitols gave (M + 1)* HO OR
peaks as the highest mass 1ons with smaller M+ 1ons (a) R=garosamine
except 1 the case of sisomicin (6) where a strong M+ 1on (e) R=purpurosamine C
was observed t In many cases these 1ons were sufficiently (] R=H
intense to permit unequivocal assignment of molecular ! =
formulae by accurate mass measurement whereas the usual —co
microanalytical techmques gave poor results because of 28
hydration Usmg carefully punfied samples (M 4 1)+ NH, NH
peaks were easily discernable even in gentamicins AS, B? 2
and X,* which contain numerous free hydroxy groups -H,0
Three prominent series of fragment i1ons were observed for + NH, *~78 HZQ NH
the gentamicins C;3 C, C, B X, [(1)—(5]) sisomicin (6),
=} 13 1 2 2 [( ) ( ]) H OR HO OR
CHR'R®  NH, CH,NH,  NH, (d) R=garosamine {c) R=garosamine
0 NH 0 NH {h) R=purpurosamine ¢ (g) R=purpurosamine C
R? @ 2 4 @ 2 ()R=H (k) R=H
0O v 0
R2 R! 0 NH, 0 ScHEVE 1
Ré—0 HO -0 formation of the protonated formyl ions§ (a) and (e) may
NHMe NHMe be rationalised by cleavage of the C,~C, bonds in the
RS Me respective sugar umts followed by fission of the C,~O bond
OH OH
CH,NH,  NH Tr
2 V2 2
r! R* RS Rt R5 RS (6) Sisomicm 0 NH,
() NHb, H NH, H Me OH o @
() NH, H NHMe Me Me OH &
3) \H, H NH Me Me OH a
34) OH OH NH, H Me OH tal NH; OR
(5) \H, OH OH H Me OH (1) R=garosamine
{7, \H, OH H OH OH H ‘
R,C
CH,NH,  NH, 2CHNR;R3  NHR; CHNH, NH,
0] NHZ 0 NHR1 0
1
HoR 0 ° \_ Vi
H-t §
R? 0 NHR;  OH N\
CH,OH . 4
0 NH, OR
NH,
RO SCHEVE 2
OH
accompanied by proton transfer as outlined in Scheme 2
Rt R? R R* R? Subsequent losses of carbon monoxide and water from 1ons
(8§ OH OH (10) H H H (a) and (e) give rise to prominent 1ons 1n the spectrum
® H NH, (:;) g %ge 1}\?«‘ The sernies of 10ns (1)—(1) are usually very intense  Their
213; Ac He H formation 1s most easily explained by glycosidic cleavage of
(14) Ac Me  Me 1ons (a) and (e) accompanied by proton transfer to give 1on
(15) Ac Me H (1) with subsequent losses of caibon monoxide and water as

T Mass spectra were obtained using a Varian MAT CHS spectrometer at 70 eV with a probe temperature of 230-—250°

The direct
inlet technique was used

Hagh resolution measurements were carried out using an AEI MS 902B or MS 30 spectrometer

1 The structures depicted for the 10ns represent one of several 1someric possibilities and are intended only to be illustrative of the
processes mvolved

§ Tons of this type have also been recognised 1n the mass spectra of the megalomicin antibiotics due to cleavage of the desosamine
mozety ?
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indicated. The pseudodisaccharide gentamines® (10)—(12)
cxhibit the ions (i)—(1) shown in Scheme 1 and their tetra-
N-acetates (13)—(15) give similar ions displaced to appro-
priately higher mass. In the case of tetra-N-acetylgent-
amine C, (15) the loss of carbon monoxide (m/e 275 — m /e
247) is accompanied by an appropriate metastable transi-
tion (2220 — 0-2, theory 221-85).

CH,NH,
HO -0 ot
NHM \
Me
OH NH2
(m) (n)

The formation of the fragment ions outlined together with
the ions (m) and (n) formed by the normal glycosidic
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cleavages may be used to determine the compositions of
both the sugar and cyclitol units. The presence of the
ions (a)—(h) may be used to demonstrate that the sugar
units are glycosidically linked to the aglycone in anti-
biotics of unknown structure. The only aminocyclitol
antibiotics examined to date which do not show the above
fragments are those bearing a 2-deoxysugarl® in which the
initial C,-C, cleavage (Scheme 2) is energetically less
favourable.

High resolution mass measurements of selected com-
pounds have confirmed the compositions of the fragment
ions discussed. Considerable further information may be
derived from study of the remaining fragment ions in the
mass spectra, details of which will be given in the full
publication.

We thank Messrs. J.
running the mass spectra.
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