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Abstract: Three new trichothecenes, trichothecinols A (1), B (2) and C (3) were isolated from the
fungus Trichothecium roseum and unambiguiously characterized on the basis of spectroscopic and
chemical evidence. These exhibited potent inhibitory effects on Epstein-Barr virus early antigen (EBV-

EA) activation induced by the tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA).
Copyright © 1996 Elsevier Science Ltd

In our continuing studies on biologically active fungal metabolites, three new sesquiterpenoids,
trichothecinols A (1), B (2) and C (3), were isolated from Trichothecium roseum (TMI-32358), supplied from
The Tottori Mycological Institute (Tottori, Japan), together with an antifungal antibiotic, trichothecin' (4,
12,13-epoxy-4f3-hydroxytrichothec-9-en-8-one 4-isocrotonate). In addition, we found that they exhibit potent
anti-tumor promoting activitiy, which is evaluated through their inhibitory effects on Epstein-Barr virus early
antigen (EBV-EA) activation induced by the tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) in
Raji cells.” We describe the structure determination and anti-tumor promoting activity of 1-4.
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The IR data and molecular weight of 1 (C,gH404)° suggested that 1 is a hydroxy form of 4
(C19H405)."* Detailed analysis of the NOE data of 1 and the modified Mosher’s method® allowed us to
assign the absolute stereostructure of 1 as 12,13-epoxy-30,4p-dihydroxytrichothec-9-en-8-one 4-isocrotonate
(Fig. 1). The NOE data and molecular weights of 2 (C gH,405) and 3 (CgH404) revealed the relative
structures of 2 and 3 as shown, which are the 8-hydroxy forms® 7 of 4 and 1, respectively. Reduction of the
C-8 ketone of 4 by NaBH, afforded a mixture of two separable epimeric alcohols (5:2). The NMR data of the
major product were identical with those of 2. In addition, its specific rotation ([o:]D18 -14.1 (¢ 0.3, MeORH))
and retention time on HPLC were in good agreement with those of 2.% Therefore, the absolute structure of 2
was established as shown. Similarly, the absolute structure of 3 was determined as shown by reducing 1 to the
corresponding diols, of which major product ([OL]D18 +28.6 (c 0.2, MeOH)) was identical with 3.

The inhibitory effects of 1-4 and B-carotene on EBV-EA activation induced by TPA are presented in
Table 1. The trichothecenes 1-4 were quite potent anti-tumor promoters® in comparison with B-carotene, a

vitamin A precursor that has been most intensively studied in cancer prevention”'” using animal models. At the

9219



9220

same time, their cytotoxicity against Raji cells was very low. A study on the structure-activity relationship is

no

w in progress using analogues derived from the natural trichothecenes. !

Table 1. Inhibitory Effects of Trichothecenes on TPA-induced EBV-EA Activation.

% to control (% viability) at concentration (mol ratio/TPA)

1000 500 100 10 1 0.1

1 0 (70) 0 0 0 32 80

2 0 (70) 0 0 63 82 100

3 0(70) 0 0 0 33 81

4 0 (70) 0 0 23 42 87
B-carotene 9 (70) 34 82 100 100 -

W

Values represent relative percentages to the positive control value. TPA (32 pmol, 20 ng)=100%. Values
in parentheses are viability percentages of Raji cells.
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