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THE STRUCTURE OF NYSTATIN A3,
A COMPONENT OF

NYSTATIN COMPLEX

Sir:
Antibiotic nystatin, produced by Strepto-

myces noursei, is a complex containing three
biologically active components designated as
nystatins Al5 A2 and A3. It was established

that all of them were polyene macrolides pos-
sessing a diene-tetraene chromophore and gly-

cosidically linked mycosamine moiety1~3). The
structure of the main component of the complex,
nystatin Al5 was assigned4>5). Structural studies

on unresolved nystatin complex were also re-
ported^.

Following the preliminary studies on the
structure of nystatin A37) in present paper we
report the data on the complete structure of this

antibiotic.

The sample of nystatin A3 was isolated in our
laboratory from commercial nystatin by CCD

method in two steps. As a result of the first
step, nystatin Ax (X=3.3) was separated from the
complexwith the solvent system chloroform -
methanol - 1% aqueous NaCl solution (2:2: 1)
after 400 transfers. The residue was separated

in the second step with the solvent system
chloroform - methanol - borate buffer pH 8.2

(2:2:1) after 400 transfers into nystatins A2
(K=2.5) and A3 (K=6.5). All the compo-

nents of nystatin complexwere identified upon
their CCDpattern which were identical to those
reported previously1>2). The sample of nystatin

A3 exhibited the following physico-chemical
properties: Colorless amorphous powder in-

soluble in water and soluble in alcohols, DMF,
DMSO and pyridine; UV spectrum (MeOH)

showed three maxima at 290, 304 (E}?m 650) and
318 nm; fast atom bombardmentmass spectrum
(FAB-MS) m/z 1,056 (M+H)+.

The structure of nystatin A3 (I) was elucidated
by means of spectroscopic identification of its
degradation products obtained by the procedure
previously reported for nystatin Ax4). It was
found that the only difference between struc-
tures of nystatins Ax and A3 was the pres-

ence in the latter compoundof a moiety of
L-digitoxose8).

The evidence on the location of L-digitoxose

moiety was derived as follows. Ozonolysis of
nystatin A3, hydrogenation of ozonides, reduc-
tion of the carbonyl groups with sodium boro-
hydride or sodium borodeuteride and finally
hydrolysis with barium hydroxide yielded 3-

(0-digitoxosyl- l )-2,4-dimethylhexane- l , 5-diol (II)
and its 1-monodeuterio analogue (III). The

products II and III were transformed into their
tetra-O-methyl derivatives IV, and V and analyzed
by MS. The main diagnostic ions for IV and V
are shown in Fig. 1. Methanolysis of IV

yielded 1 ,5-di-0-methyl-2,4-dimethylhexane-3-ol
and tri-O-methyl-L-digitoxose identified upon

their mass and XHNMRspectra, respectively.
This pointed out the location of glycosidically

bound L-digitoxose at C-35 in nystatin A3.
The remaining part of nystatin A3 structure
was assigned by MSanalysis of the degradation

products obtained by the reaction sequence
presented below. Ozonolysis of nystatin A3,
hydrogenation of ozonides, reduction of the

carbonyl functions with sodium borohydride or
sodium borodeuteride, oxidation with sodium
periodate, reduction with sodium borohydride

followed by reduction with lithium aluminium
hydride or lithium aluminium deuteride and
finally acidic hydrolysis afforded 2,4-dimethyl-

hexane-l,3,5-triol (VI) or its 1-deuterio analogue
(VII), decane-l,3,5,7,10-pentaol (X) or its 1,1-
dideuterio analogue (XI) and 5-hydroxymethyl-
decane-l,2,4,6,8,10-hexaol (XIV) or its 1,8,1',1'-

tetradeuterio analogue (XV).
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Fig. 1. Diagnostic ions observed in the MS of permethylated degradation products IV, V, VIII, IX, XII,
XIII, XVI and XVII obtained from nystatins A3 and Ax.

Numbersin parentheses indicate the mjz values of the ions observed in the MSof deuterated analogues.
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Identical compounds were obtained as a result
of the above sequence of reactions performed
with nystatin Ax. The polyols derived from both
antibiotics were transformed into their 0-methyl
derivatives VIII, IX, XII, XIII, XVI and XVII
which were analyzed with LKB-9000 spectro-

meter combined with GC. GCconditions were
as follows: Column 3mx3mm packed with

Chromosorb W80^ 100 mesh; carrier gas was
helium at the flow rate 40ml/minute. Tem-

peratures© of the column and retention times
(RTs) for permethylated polyols VIII, XII and
XVI were: t=110°C, RT=3 minutes for VIII;
t=164°C, RT=4 minutes for XII and t=220°C,
RT=6.4 minutes for XVI. MS were generated
at the following conditions: Ionization energy

70 eV and temperature of ionization chamber
300°C. The main diagnostic ions observed in
the MS of permethylated polyols VIII, IX, XII,
XIII, XVI and XVII are shown in Fig. 1.

The MS of compounds VIII, IX, XII, XIII,
XVI and XVII exhibited identical features to
those reported for nystatin Ax4).
All the results described above allowed us to

postulate the structure of nystatin A3 as I.
It might be expected that hemiketal bond

can be formed involving C-13 and C-17 of
nystatin A3, analogically to other polyene mac-
rolides belonging to the same diene-tetraene
group5'93.
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