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In the course of screening for new antitumor
substances, BE-18591 (1a) was isolated from cul-
tures of Streptomyces sp. BA18591Y). The isolation
and physico-chemical properties together with bio-
logical activities are reported in the preceding
paper. In this paper, the structure elucidation is
described.

The physico-chemical properties of la were
summarized in a previous paper!. The molecular
formula of 1a was determined as C,,H;sN;O from
HRFAB-MS (caled: m/z 358.2903, found: m/z
358.2881 (M+H)*) and '3C NMR spectral data.
BE-18591 was found to be basic in nature, its
hydrochloride salt (1b) giving different 'H NMR
spectrum from that of the free base la. Since a
D,0-exchangeable proton at Jy 13.7 was newly

Fig. 1.
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observed and other D,0-exchangeable protons at
8y 9.48 and 8y 10.6 were clearly observed in the 'H
NMR spectrum of 1b, the hydrochloride salt 1b
was used for further NMR studies. The 'H and '3C
NMR data for 1a and 1b are shown in Table 1. In
decoupling experiments of 1b, irradiation of the
D,0-exchangeable proton at dy 10.6 caused the
signals at éy 6.27, 6.73 and 7.05 to collapse to
sharp signals. Those signals were also found to be
mutually coupled one another (1.4~ 3.6 Hz). From
these data and the coupling constant (3.6 Hz) between
dy 6.27 and 6.73, the presence of a 2-substituted
pyrrole ring was suggested”. A second partial
structure (A in Fig. 2) was revealed by analysis of
the 'H-'3C COSY spectrum, and the results from
the decoupling experiments of 1b. The nature of
the remaining unit CgHgNO depicted in partial
structure B, was suggested from LSPD experiments
and the HMBC spectrum of 1b (Fig. 2). The D,O-
exchangeable proton at 8y 13.7 was coupled to the
carbons at 6 90.9, 110.6, 142.0 and 163.4. The
methoxyl proton at dy 3.92 was coupled to the
carbon at . 163.4. The D,0-exchangeable proton
in the partial structure A at dy 9.48 was coupled to
the carbon at dc 110.6. The olefinic proton at Jy
7.32 was coupled to the carbon at dc 163.4. The
13C-'H long range coupling data and *H-'H COSY
data of 1b show the connectivity of the partial
structures A and B. The chemical shift of C-3' (6¢
90.9) implies that the methine carbon was adjacent
to the carbon bearing a methoxyl moiety. The

Structures of BE-18591, tambjamine E and tambjamine aldehyde.
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Table 1. 'H and '*C NMR data for BE-18591 (1a), BE-18591 HCI (1b) and tambjamine E in CDCl,.

BE-18591* BE-18591 HCI* Tambjamine E®
'H NMR 13C NMR 'H NMR 13C NMR 'H NMR 13C NMR
NH 10.8 (1H, brs)° — 10.6 (1H, brs) — 9.92 (1H, brs) —
Pyrrole-1 2 — 122.3 (s) — 122.5 (s) — 123.7
3 6.74 (1H, m) 113.2 (d) 6.73 (1H, ddd, 1.4, 2.6, 3.6) 112.9 (d) 7.07 (1H, brm) 111.2
4 6.28 (1H, m) 110.6 (d) 6.27 (1H, ddd, 2.0, 2.6, 3.6) 110.5 (d) 6.28 (1H, brm) 113.0
5 7.06 (1H, m) 124.1 (d) 7.05 (1H, dt, 1.4, 2.6) 123.9 (d) 6.76 (1H, brm) 123.8
NH' — — 13.7 (1H, brs) — - —
2 — 142.4 (s) — 142.0 (s) — 142.2
Pyrrole-2 ¥ 5.96 (1H, s) 91.9 (d) 5.94 (1H, d, 1.6) 90.9 (d) 5.97 (1H, s) 923
4 — 163.6 (s) — 163.4 (s) — 164.6
5 — 110.6 (s) — 110.6 (s) — 111.4
OCH, 3.93 (3H, s) 58.4 (@) 3.92 (3H, s) 58.3 (@) 3.93 (3H, s) 59.1
CH= 7.33 (1H, brd, 9.0) 140.0 (d) 7.32 (1H, d, 14.8) 140.0 (d) 7.36 (1H, brm) 142.8
NH 9.50 (1H, brs) — 9.48 (1H, brs) — 9.50 (1H, brs) —
0.88 (3H, t, 7.0) 4.1 (@ 0.88 3H, t, 7.0) 14.1 (@
1.20~1.45 (18H, m) 22.7 (1) 1.19~1.45 (18H, m) 22.6 (1)
Dodecyl moiety 26.5 (t) 26.5 (1)
29.1 (t) 29.1 (1)
29.3 (1) 29.3 (1)
29.4 (1) 294 (v
29.6 (1) x3 29.5 (1)
319 (t) 29.6 (t)x 2
1.75 (2H, m) 30.2 (t) 31.8 (1)
3.47 (2H, brt, 7.0) 51.0 (1) 1.75 (2H, m), 30.2 (t)
3.47 (2H, dt, 6.3, 6.7) 50.9 (1)

2 IH NMR at 300 MHz and '3C NMR at 75MHz.
b Data in ref 5.
¢ Multiplicity, J in Hz.
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Fig. 2. Partial structures A, B and pyrrole for 1b.

The solid-line arrows indicate ! *C-'H long range couplings and the dotted-line arrows indicate NOEs.

pyrrole B

remaining connectivity of the 2-substituted pyrrole
ring and partial structure B was confirmed from
the difference NOE experiments of 1b. When the
3'-H signal (6y 5.94) was irradiated, NOEs were
observed for the 3-H (8, 6.73) and methoxyl (8
3.92) protons (Fig. 2). The double bond geometry
of C-5' was determined to have the Z configuration
because of the small '3C-'H coupling constant
(Jes.e.u<2.8Hz). Based on the above results, the
structure of 1b was determined as shown in Fig. 1.

The structure of the free base la should be re-
presented by an enamine structure shown in Fig.
1 from the results of the homonuclear decoupling
experiments of la. The signals at dy 3.47 and dy
7.33 were collapsed by irradiation of the D,O-
exchangeable proton at dy 9.50.

After the structure determination of BE-18591
had been completed®, we noticed that BE-18591
was a member of the Tambjamines group isolated
from ascidians and nudibranchs as defensive
metabolites against their predators (Fig. 1)*%. UV
and 'H NMR data for the pyrrole rings of BE-18591
were essentially identical with those of the
Tambjamines. However the 'H and !*C NMR
assignments for the pyrrole rings of Tambjamines
required correction®. The assignments were ob-
tained unambiguously from difference NOE data
described above, the coupling constants of protons
on the pyrrole rings and the 'H-1*C COSY spectrum
of 1b (Table 1).

BE-18591 can be considered to be derived bio-
genetically from a precursor Tambjamine aldehyde
(2)%. In fact, the aldehyde 2 was isolated under
neutral conditions from the mycelium of the strain

Streptomyces sp. BA18591. The physico-chemical
data for 2 was as follows: FAB-MS; m/z 191
M+H)*, UV, 251 and 362, 'H NMR; &,
3.84 (3H, s, OCH,), 6.12 (1H, m, 4-H), 6.27 (1H, s,
3-H), 6.75 (1H, m, 3-H), 6.90 (I1H, m, 5-H), 9.32
(IH, s, CHO), 11.2 (1H, brs, NH) and 11.4 (1H,
brs, NH’}, 13C NMR; 6. 57.8 (OCH,), 90.9 (C-3"),
108.3 (C-3), 109.3 (C-4), 117.4 (C-5'), 120.4 (C-5),
123.4 (C-2), 133.2 (C-27), 158.7 (C-4) and 171.7
(CHO).
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