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Abstract

A novel 14-membered polyene macrolide, amphidinolidel)/ lias been isolated from a marine dinoflagellate
Amphidiniumsp., and the structure was elucidated by spectroscopic data. The relative stereochemistry of C-8, C-9,
C-10, and C-13 was elucidated by NOESY correlations. Amphidinolide) Y@ssessing fivexomethylenes and
one epoxide exhibited cytotoxicity against tumor cell lines. © 2000 Elsevier Science Ltd. All rights reserved.
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Marine microorganisms have proven to produce a variety of chemically interesting and biologically
significant secondary metabolités. During our search for bioactive substances from marine dinofla-
gellates of the genusmphidiniunf* we have examined extracts of the laboratory-cultured marine dino-
flagellateAmphidiniumsp. (strain number Y-5) and isolated thirteen macrolides with various backbone
skeletons and biogenetically unusual structural featutdsre we describe the isolation and structure
elucidation of a novel 14-membered polyene macrolide possessingdivaethylenes, amphidinolide
V (1), from the same dinoflagellate (Y-5).

The harvested algal cells (357 g, wet weight from 1500 L of culture) were extracted with
toluene:methanol (1:3), and the extracts were partitioned between toluene and 1 M NaCl. Toluene-
soluble materials were subjected to silica gel (CHKIEOH) and ODS columns (MeOHAD) followed
by Cis HPLC (CHsCN/H»0) to afford amphidinolide V1, 0.2 mg, 0.00005%, wet weight) together
with known macrolides, amphidinolides®C,” E8 and J°
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22
Amphidinolide \VA° (1) showed the molecular ion peakmatz419 [(M+Na)'] in the ESIMS spectrun?

and the molecular formula, 8H3204, was established by HRESIM#[z419.2188, (M+Na), 11

mmu]. The IR and UV spectra indicated the presence of hydroxu(3450 cm 1), ester ( max 1730

cm 1), and diene [ max 230 nm {* 11000)] functionalities!H and3C NMR data (Table 1) of revealed

the presence of an ester, figg? quaternary carbons, folsp? methines, fivesp? methylenes, four

oxymethines (two of them bearing an epoxide ring), five methylenes, and a methyl. Detailed analyses

of the tH-'H COSY, TOCSY, and HMQC spectra disclosed one isolated methylesp®)ldnd three

proton networks from b2 to H,-3, from 8-OH to H-10, and from k12 to H-18. Fiveexamethylene

carbons (C-20-C-24) were assigned by one-bond C-H couplings observed for the HMQC spectrum.

HMBC correlations from H-21 to C-3 and C-5 and from44#2 to C-4 and C-6 implied the connectivity

from C-3 to C-6 through twexamethylene units (C-4—C-21 and C-5—-C-22). Connectivities among C-6,

C-8, and C-23 through C-7 were elucidated by HMBC correlations frepé kb C-7 and from H-23 to

C-6 and C-8. The presence of axamethylene unit at C-11 was elucidated by HMBC correlations from

Table 1
'H and*3C NMR data of amphidinolide V1)

positn. § ¢ 8,1 d.p

1 171.30 s

2 335 t 2.45m 2.17 m 2.05 ddd, 14.4, 4.7, 3.8
3 302 t 273 m 2.63 m 2.57 ddd, 14.1, 12.1, 3.8 2.38 dt, 14.1, 4.7
4 1445 s

5 1414 s

6 39.0 t 3.254d, 164 3.11d, 164 3.05 d, 16.3 2.88 d, 16.3
7 144.7 s

8 71.1 d 450 m 3.97 m

8-OH 2.15 brs 1.88 brs

9 632 d 2.80m 2.82 dd, 6.5 2.2

10 57.7 d 3.46 brs 3.554d,22

11 ¢

12 389 t 2.41°‘m 2.29 dd, 14.5, 3.3 2.18 m

13 743 d 543 m 5.62 dt, 7.1, 3.3

14 127.6 d 542 m 5.47 dd, 15.5, 7.1

15 1312 d 572 m 5.74 dt, 15.5, 6.6

16 349 t 2.83m 2.70°t, 6.6

17 127.1 d 5.60 dt, 15.6, 6.7 5.57 dt, 15.6, 6.6

18 1333 d 6.12d, 15.6 6.21 d, 15.6

19 1415 s

20 1148 t 4.89°s 5.01s 4.94 s

21 1144 t 5.13s 5.08 s 5.03 s 4.97 s

22 1136 t 526 5.10 s 497 s 492 s

23 1144 t 546 s 5.14 s 5.68 s 534 s

24 1148 t 5.19s 4.93 s 5.10 s 4.76 s

25 18.3 g 1.83% 1.78%s

“in CDCl,. "in benzene-d,. “2H. “3H. ‘not observed.
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H.-24 to C-10 and C-12. HMBC correlations fromp420 to C-18 and C-25 and from3R5 to C-18

and C-19 suggested that the side chain possessed an isopropenyl terminus. The ester carbonyl (C-1) was
shown to be attached to C-2 by the HMBC correlation fropa2to C-1. On the other hand, the HMBC
correlation from low-field resonance of H-13 to C-1 was observed, indicating that an ester linkage was
formed between C-1 and C-13. Geometries of two disubstituted double bonds at C-14—C-15 and C-17-C-
18 were both assigned Bdy NOESY correlations for H-13/H-15, H-14/H-16, and H-16/H-18 as well as
IH-1H coupling constantsl{4,15=15.5 Hz andl;7,1§=15.6 Hz). Thus the gross structure of amphidinolide

V was concluded to b# (Fig. 1).

————

= 1414 COSY & TOCSY
—» HMBC
<---» NOESY

Fig. 1. Selected 2D NMR correlations of amphidinolidedy (

The relative stereochemistry of C-8, C-9, C-10, and C-13 imas deduced fromH-'H coupling
constants and NOESY correlations in benzdp€Fig. 2). The epoxide ring was assignedtasms on
the basis of théH-'H coupling constantJy 10=2.2 Hz)!? The existence of as-transdiene moiety
at C-4(C-21)—-C-5(C-22) was elucidated on the basis of NOESY correlations for H-3a/H-21a and H-
3b/H-22b!2 The NOESY correlation for H-2a/H-8 indicated that H-8 was directed to the inside of the
macrolactone ring. NOESY correlations for H-6a/H-9, H-6a/H-21b, H-9/H-24a and H-13/H-24b implied
that H-6a, H-9, and H-13 were allorientated. On the other hand, NOESY correlations were observed
for H-8/H-10, H-8/H-22a, and H-10/H-12b, suggesting that H-10 wawiented. Therefore the relative
stereochemistry of C-8, C-9, C-10, and C-13 of amphidinolide V was elucidatedité¥J@

-«— NOESY

Fig. 2. Relative stereochemistry of amphidinolide ¥) pased ontH-'H coupling constantsand NOESY correlations
(benzeneds). 2The coupling constants (H/H in Hz) for this moiety are as follows: 2a/3a=12.1, 2a/3b=4.7, 2b/3a=3.8, 2b/3b=4.7,
8/9=6.5, 9/10=2.2, 12a/13=3.3, and 12b/13=3.3

Amphidinolide V (1) is a unique 14-membered polyene macrolide possessingfommethylenes and
one epoxide. A vicinally located one-carbon branch, which is one of structural features characteristic of
known amphidinolided® exists as botlexomethylenes at C-4/C-5 position In Amphidinolide V (1)
exhibited cytotoxicity against murine lymphoma L121043C3.2 g/mL) and epidermoid carcinoma
KB cells (ICs0, 7 g/mL) in vitro.
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