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In our continuing a search for melanogenesis inhibi-
tors of microbial origin, we have reported albocyclines
Kl and K2, which were produced by Streptomyces
sp. OH-39841'2). The absolute configuration of both
compounds was clarified by chemical conversion3). A

further study of the strain led to discovery of another
macrocyclic compound named albocycline K3 (1) (Fig.
1). This paper describes the isolation, physicochemical

properties, structure determination and biological char-
acteristics of 1.

The fermentation and isolation of 1 were carried out
in the same way as reported previously1}. Astock culture
of the producing organism was inoculated into a test
tube (i.d. 2x20cm) containing 10ml of seed medium
consisting of2% glucose, 0.5% peptone, 0.3% dry yeast,
0.5% meat extract, 0.5% NaCl and 0.3% CaCO3 (pH
7.0 before sterilization). The tube was incubated at 27°C
for 72 hours on a reciprocal shaker. Then, 2ml portions
of the culture were transferred to a 500-ml Erlenmeyer
flask containing 100ml of the seed medium. The flask
was incubated at 27°C for 48 hours on a rotary shaker
(210rpm), and 400ml of the resulting culture was
transferred into a 50-liter fermenter containing 30 liters
of the same medium as described above. The fermenta-
tion was carried out at 27°C for 96 hours of an agitation
rate of 160rpmand an aeration rate of 60 liters per
minute.

The fermentation broth of Streptomyces sp. OH-3984
(30 liters) was extracted with EtOAc (25 liters), and the
EtOAc layer was dried over anhydrous Na2SO4 and

Fig. 1. Structureof1.
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concentrated in vacuo to yield a brown syrup (10.0g).
The ethyl acetate extracts were chromatographedon a
silica gel (70~230 mesh; i.d. 5x36cm) column using
CHC13 -acetone (8 : 2), Finally, isolation of the active
fraction by preparative HPLC (Cosmosil 5C18-AR

packed column, i. d. 20 x 250mm, Nacalai Tesque) using
a solvent system ofMeOH-H2O(80 : 20) gave 1 (33mg)
and albocycline (800 mg), respectively.

The physicochemical properties of 1 are summarized
in Table 1. The molecular formula of 1 was determined
as C17H28O4 by HR positive-FAB mass analysis. The
IR absorption at 1770cm"1 of 1 showed the presence
ofa lactone group. Acetylation of 1 with acetic anhydride
in pyridine at roomtemperature gave the diacetate of 1,
which showed that 1 has two hydroxy groups in the
molecule. The 13C NMRspectrum of1 showed 17 carbon
signals and the DEPT spectrum of 1 indicated the
presence of four methyl, four methylene, six methine and
three tertiary carbon signals. In the 1H NMRspectrum
of 1, two tertiary methyl signals observed at 3 0.83 (3H,
d,/=5.9Hz, 12Me)and3 1.20(3H, d,7=6.3Hz, 13Me)
were characteristic of derivatives of the albocyclines4).
Furthermore, the 13C and XH NMRchemical shifts
between C-l and C-5 were similar to those of 2,3-
dihydroalbocycline2). However, the signal of the methoxy
group, a characteristic functional group of albocycline,
was not observed. In the 1H-1H COSYspectrum of 1,
the connection from C-5 to C-13 via a long range coupling
between H-7 (3 6.09) and H-9 (3 3.70) was demonstrated.
Final confirmation of structure 1 was undertaken using
HMBCexperiments (/=8 Hz) summarized in Table 2.
These results clearly indicated that the structure is the
derivative of albocycline without a methoxy group as
shown in the Fig. 1. Although this structure is similar

to that of cineromycin B5), a 14-membered macrocyclic
compoundwithout a methoxy group, the physicochemi-
cal and biological properties of 1 are different from those
of cineromycin B. Cineromycin B was reported as a

Table 1. Physicochemical data of 1.

Appearance
Md24

Molecular formula

UVXmaxMeOHnm
IR VmaxKBrcm-1
Pos. FAB-MS (m/z)

HR Pos. FAB-MS {m/z)

Color reaction
Positive
Negative

Colorless oil
-10.0° (c. 0.4, MeOH)

C17 H2804

End absorption
3448, 2927, 1770, 1365

297(M+H)+

Obsd. 319.0768 (C17 H28 04 Na)

Calcd. 319.0753

50% H2SO4 + A, Iodine

Dragendorff's reagent, Ehrlich's reagent + A
Ninhydrin reagent
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Table 2. 13C NMR, *H NMR and HMBC (7=8Hz) data
of1 in CDC13.

No. i3C M iH(M,7valueinHz) HMBC(iH-13C)

1. 176.8 s

2. 28.9 t

3. 34.5 t

4. 85.6 s

5. 134.1 d

6. 124.8 d

1. 122.6 d

8. 140.9 s

9. 81.8 d

10. 30.9 ?

ll. 32.9 t

12. 37.1 d

13. 79.8 d

4-Me 26.8 q
8-Me 13.9 ?

12-Me 17.9 q
13-Me 19.7 q

2.56 (2H, m)

2.18, 2.09 (lH, m, each)

5.69 (lH, d, 7=15.2)

6.48 (lH, dd, 7=15.2, 10.9)
6.09 (lH, br.d, 7=10.9)

3.70 (lH, br.d, 7=10.9)

1.66 (2H, m)
1.79 (lH, m), 1.26 (lH, m)

1.29(lH, m)
3.ll (lH,m)

1.52 (3H, s)
1.77 (3H, s)

0.83 (3H, d, 7=5.9)

1.20 (3H, d, 7=6.3)

C-1. C-3. C-4
C-l, C-2, C-4, 4-Me, C-5

C-3, C-4, 4-Me, C-6, C-7
C-4, C-5, C-7, C-8

C-5, C-6, C-8, 8-Me, C-9

C-8, 8-Me, C-10, C-ll

C-8, C-9, C-ll, C-12
C-9, C-10, C-12, 12-Me, C-13

C-ll, 12-Me, C-13, 13-Me
C-1. C-ll. C-12. 12-Me, 13-Me

C-3, C-4, C-5
C-7, C-8, C-9

C-ll, C-12, C-13
C-12, C-13

de-O-methoxy-derivative of albocycline which showed
the following properties: a neutral colorless plate, mp
149~150°C, [a]£4 -110° (c 1.0, MeOH), molecular
formula (C17H26O4), molecular weight (294) and

antibacterial activity, however, the structure of cinero-
mycin B was not clearly elucidated6).

Albocycline K3 (1) inhibited the melanogenesis of B16
melanoma cells at a concentration of 15.0 /ig/ml without
cytotoxicity using the previously described method1*.
Albocycline K3 (1) showed no antimicrobial activity
against Gram-positive and Gram-negative bacteria, fungi
or yeast at a concentration of 1.0mg/ml in the paper disc
method reported previously7). Recently, the search for
new melanin biosynthesis inhibitors of microbial origin
has been performed using some unique screening
methods, and isonitrile antibiotics, trichoviridin8) and

MR304A9)were reported to inhibit not only melano-
genesis but also mushroomtyrosinase. However, the
mechanismof action of 1 is unknownsince no inhibition
of tyrosinase activity was observed by the method of
Akiu et al.10) and Pomerantz et al.lx\ Therefore, it is
of interest to examine the mechanism of the inhibitory
effect of albocycline K3 (1) on melanogenesis.
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