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In the course of our screening program for new
antitumor antibiotics, we have reported a new piericidin,
3'-rhamnopiericidin A1 (SN-198-C (4)) isolated from the
culture broth of Streptomyces sp. SN-1981>2). Recently,
two new piericidin family of antibiotics, SN-198-D (1)
and SN-198-B (2), were purified from fermentation

broth of the same strain described above. This report is
concerned with the isolation, structures and biological
properties of these novel antibiotics.
The producing microorganism was incubated at 27°C
for 96hours in a 30-liter jar fermentor containing 18

liters of mediumcomposed of glucose 2%, soluble starch
1%, meat extract 0.1%, dried yeast 0.4%, soybean flour
2.5%, NaCl 0.2%, and K2HPO4 0.005%, adjusted to
pH 6.8. Active principles were extracted with ethyl
acetate from the filtered broth and aqueous acetone

extract of the mycelium. Activity was traced by cyto-
toxity against KB cell and growth inhibition against

some bacteria. Purification of the active substances was
carried out according to the procedure shown in Fig. 1.
Finally, SN-198-D (1) (28 mg) was obtained as yellowish
oil and SN-198-B (2) (4.2mg) as a white amorphous

Fig. 1. Isolation procedure of SN-198compounds.

powder by preparative HPLCusing ODScolumn. Dur-
ing the isolation procedure, piericidin A13) (SN-198-E
(3), 412mg) and 3'-rhamnopiericidin Ax (SN-198-C (4),
12mg) were separated in pure form.
The UV and IR spectra ofSN-198-D (1) and SN-198-B
(2) showed close similarity to those of piericidin Ax (3)
and 3'-rhamnopiericidin Ax (4), respectively. FAB-MS
spectrum of SN-198-D (1) indicated a (M+H)+ ion at
m/z 402, which confirmed the molecular weight of 401.
The molecular formula was determined by HRFAB-MS

Fig. 2. Structures of SN-198 compounds.

Table 1. XH NMRchemical shifts of SN-198 compounds
(500 MHz, CDCI3).

SN-198-D (1) B (2) E (3) C (4)

1 3.36 (d) 3.38 (d) 3.37 (d) 3.38 (d)
2 5.38 (t) 5.35 (t) 5.41 (t) 5.38 (t)

4 2.76 (d) 2.76 (d) 2.78 (d) 2.79 (d)
5 5.62(dt) 5.63(dt) 5.60(dt) 5.61 (dt)

6 6.0.5 (dd) 6.03 (dd) 6.09 (d) 6.08 (d)
7 6.15 (dd) 6.15 (dd) - -
8 5.47 (m)* 5.47 (m)* 5.21 (d) 5.20 (d)
9 2.31(m) 2.30(m) 2.68(m) 2.68(m)

10 3.62 (d) 3.62 (d) 3.63 (d) 3.62 (d)

12 5.47 (m)* 5.47 (m)* 5.47 (q) 5.48 (q)
13 1.62 (d) 1.63 (d) 1.62 (d) 1.62 (d)

14 1.60 (s) 1.60 (s) 1.63 (s) 1.63 (s)
15 0.86 (d) 0.85 (d) 0.81 (d) 0.80 (d)

16 - - 1.75 (s) 1.74 (s)

17 1.74 (s) 1.73 (s) 1.80 (s) 1.80 (s)

6' 2.08 (s) 2.08 (s) 2.09 (s) 2.09 (s)

7 3.85 (s) 3.79 (s) 3.83 (s) 3.79 (s)

8' 3.94 (s) 3.95 (s)* 3.94 (s) 3.94 (s)*

1" - 5.61 (d) - 5.60 (d)

2" - 4.28 (dd) - 4.27 (dd)

3" - 3.97 (dd) - 3.97 (dd)

4" - 3.55 (t) - 3.55 (t)

5" - 3.94* - 3.94*

6" - 1.30 (d) - .1.29 (d)

* Signals are overlapped.
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Table 2. Antimicrobial activities of SN-198 compounds.

JULY 1996

Inhibition zone (mm)*
Microorganism

SN-198-D (1)B(2)
E(3)

Pseudomonas aeruginosa N- 10 L-form
Salmonella typhimurium SL1 102
Bacillus subtilis rec+
Bacillus subtilis ree ~
Mycobacterium phlei IFO 3158
Xanthomonas oryzae IFO 3312
Xanthomonas citri IFO 3781
Pyricularia oryzae IFO 5994
Botrytis cinerea IFO 5365

10.7
0
0
0
0

26.9
0

29.7
22.6**

13.4

0

0

0

0

14.5

0

21.6

15.2**

10.3

0

0

0

0

29.8

0
27.9

23.7*

13.4

0

0

0

0

19.4

0

21.8
16.7*

Paper disc (diameter, 8 mm) were used containing 40 jig of the compounds.
Partial inhibition.

as C24H35NO4 (Found: (M +H)+, m/z 402.2658; Calcd:
(M+H)+, m/z 402.2644), which was CH2 smaller than
the formula of piericidin Ax (3).
In the XH and 13C NMRspectra of SN-198-D (1),

most of the signals were observed at the same chemical
shifts as in those of piericidin A1 (3). However, a signal
at 5H 1.75 (3H, s, C7-CH3) observed in the XH NMR
spectrum of piericidin A1 (3) disappeared in that of
SN-198-D (1). On the other hand, a signal at <5H 6.15

(1H, dd, H-7), which was not existed in the XH NMR
spectrum of piericidin Ax (3), was exhibited in that of
SN-198-D (1). Correlation of the proton with the signals
at <5H 6.05 (1H, dd, H-6), 6.15 (1H, dd, H-7) and <5H

5.47 (1H, m, H-8 overlapped with H-12) was established
by analysis of the ^^H COSYspectrum of SN-198-D
(1). Besides, in the 13C NMRspectrum of SN-198-D
(1), a methyl signal, which was present at Sc 13.2 (q,
C7-CH3) in piericidin A1 (3), was not observed. These
data unequivocally showed that SN-198-D (1) was 7-

demethylpiericidin A1 (Fig. 2). Proton chemical shifts of
SN-198-D (1) are listed in Table 1.
FAB-MS spectrum of SN-198-B (2) gave a (M+H)+

ion at m/z 548 and precise mass of the ion by HRFAB-
MS was m/z 548.3220 (Calcd. for C30H46NO8: m/z
548.3224). Thus, the molecular formula of SN-198-B

(2) was determined as C30H45NO8 (MW 547). The

resemblance in the :H and 13C NMRspectra of SN-
198-B (2) and 3/-rhamnopiericidin Ax (4) indicated that
SN-198-B (2) has a rhamnose moiety in the molecule.
The difference of CH2 in the molecular formulae of both
compounds suggested that the relationship between two
compoundswas the same as that between SN-198-D(1)
and piericidin Ax (3). Absence of a proton signal at 3H
1.74 (3H, s, C7-CH3) and a carbon signal at 5C 13.2 (q,
C7-CH3) and presence of a proton signal at SH 6.15
(1H, dd, H-7) in the NMR spectra of SN-198-B (2)
showed the discrepancy in the structures between SN-
198-B (2) and 3/-rhamnopiericidin Ai (4). Attached

position of rhamnose in SN-198-B (2) was concluded to
be 3'-oxygen by down field shift of 5 ppm in the chemical
shift ofC-2' (<5C 117.4) compared with that of SN-198-D

Table 3. Cytotoxic activities of SN-198 compounds.

IC50 (/ig/ml)*

Cell
SN-198-D (1)B(2) E (3) C (4)

KB ll.0 4.5 8.9 3.8
K562 >12.5 2.9 >12.5 4.0

MTTassay.

(Sc 112.0). From these results, it was confirmed that
SN-198-B (2) was 7-demethyl-3'-rhamnopiericidin A1
(Fig. 2). The structure of SN-198-B (2) was supported
by the correlation of protons by analysis of 1H-1H
COSYspectrum. Proton chemical shifts of SN-198-B (2)
are shown in Table 1. Though a number of piericidin
family of antibiotics have been discovered3~12), this is
the first report on C7-demethyl piericidin.
Antimicrobial and cytotoxic activities of the piericidin

compounds were shown in Tables 2 and 3. It was inter-
esting that SN-198-B (2) and C (4) which have sugar
moiety showed lower antimicrobial activity against
some fungi and gram negative bacteria than SN-198-D
(1) and E (3) which have no sugar moiety (Table 2). On
the contrary, SN-198-B (2) and C (4) showed stronger
cytotoxicity against epidermoid carcinoma KB and
chronic myelogenous leukemia K562 cells (Table 3). The
difference in characteristics of activity may depend on
the drug permeability against cell membrane. Methyl
moiety at C-7 did not affect biological activities so much
(Table 2 and 3).

Besides insecticidal, antimicrobial and cytotoxic
activities, piericidin antibiotics showed many kinds of
activities such as inhibition of antibody formation7) and
PI turnoverll)12), and antitumor activity9'13). We are

nowinterested in the activity of piericidin rhamnoside
and its demethyl type against such new targets.
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