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|. Introduction

A. HISTORY OF THE DISCOVERY OF NEW POLYENE
MACROLIDE ANTIBIOTICS

Since the early 1950s, when the first polyene macrolide antibiotics were
reported, more than 90 different members -of this group have been de-
scribed, and more are being discovered each year. Sixteen polyene mac-
rolides were known in 1957 (Dutcher, 1957), 41 in 1960 (Viniug, 1960), 57 in
1963 (Oroshnik and Mebane, 1963), and 84 in 1973 (Hamilton-Miller, 1973).
Several more, which have been reported recently, are included in Table I.
However, one must be cautious in considering many of these antibiotics to
be new, since the question of the identity of many remains open. Most
polyene macrolides have not been obtained in pure form, and the chemical
compositions of most of them are unknown. Thus, tennecitin and pimaricin
have been found to be the same; also lagosin and fungichromin. Polifungin A
is identical with nystatin (Porowska et al., 1972; Roszkowski et al., 1972), but
polifungin B is different from the latter. The pentaenes mycoticins A and B
are identical, respectively, with the minor and major components of
flavofungin and flavomycoin (Bognar et al., 1970; Uri and Bekesi, 1958). It
appears also that the aromatic heptaene macrolides candicidin, trichomycin,
levorin, and hamycin are in fact mixtures in different proportions of the same
components rather than separate entities. It has been suggested that hamy-
cin and trichomycin are identical (Divekar et al., 1966) and that candicidin is
identical with trichomycin (Khokhlova et al., 1963). Pyrolysis gas chromatog-
raphy of these heptaene macrolides suggests that they are mixtures, with a
single identical main component and varying proportions of similar minor
components (Burrows and Calam, 1970; Calam, 1974). Countercurrent dis-
tribution studies indicated that of the four components of the levorin com-
plex (Ay, Ay, Ay, Ay), Ay, the main component of the complex, is not distin-
guishable from the main component of candicidin (Bosshardt and Bickel,
1968). Khokhlova et al. (1963) indicated that strains of Streptomyces griseus
which proeduce candicidin, Streptomyces canescus (the producer of ascosin),
and Streptomyces levoris (the producer of levorin) are the same species, but
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that Streptomyces hachijoensis (the producer of trichomycin) is different. A
new polyene antibiotic isolated from Streptomyces helvoloviolaceous is iden-
tical with component A; of the levorin complex (Konev et al., 1973).

B. CHEMICAL CHARACTERISTICS OF POLYENE
MACROLIDE ANTIBIOTICS

The polyene macrolides form a subdivision of the macrolide antibiotics
containing hydroxylated macrocyclic lactone rings and usually one or more
sugars. Biogenetically the macrolides are a homogeneous group, being syn-
thesized from acetate and propionate via the polyketide pathway (Bu'Lock,
1967). The macrolide antibiotics are divided into two subgroups: (a) polyene
antifungal antibiotics and (b) nonpolyene antibacterial antibiotics. The
polyene subgroup has a system of conjugated double bonds, or chromophore,
in the macrolactone ring. This results in an amphipathic molecule containing
both a rigid planar lipophilic portion and a flexible hydrophilic polyhydroxy-
lated region. The chromophore accounts for some of the characteristic physical
and chemical properties of the polyenes (strong light absorption, photolabil-
ity, and poor solubility in water) and appears to be responsible for the
differences in the biological modes of action of the polyene and the non-
polyene macrolide subgroups. The chromophore gives a typical multipeak
ultraviolet-visible light absorption spectrum which permits a rapid charac-
terization and division of the polyene macrolides into dienes, trienes, tet-
raenes, pentaenes, hexaenes, and heptaenes according to the number of
conjugated double bonds in the chromophore. A classification of the existing
polyenes is given in Table I. The polyene macrolides have lactone rings of
26-38 atoms, which are much larger than those of the nonpolyene mac-
rolides (e.g., a 14-membered lactone in erythromycin). The aminosugars and
aromatic moieties found in polyene macrolide antibiotics attached to the
macrolide rings are shown in Fig. 1.

Recently, a new class of nonpolyene antifungal macrolides, the axenomy-
‘cins, with large 34-member lactone rings has been reported. This group
appears to be closely related in structure and biological activity to the
polyene macrolides in spite of their nonpolyene character (Bianchi et al.,
1974).

Although purification of polyene macrolide antibiotics is-difficult because
of their low solubility and instability to heat and light, considerable progress
has been achieved in recent years in the determination of the complex
chentical structure of these compounds by utilizing sensitive analytical
methods, such as electron impact and field desorption mass spectrometry
(Rinehart et al., 1974), proton magnetic resonance, and X-ray structure
analysis of single crystals for absolute configuration determination
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