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TMC-264 (1), a novel tricyclic heptaketide with a unique chloro-1H-dibenzo[b,d]pyran-4,6-dione skeleton, was discovered from the fungus
Phoma sp. TC 1674. The structure was elucidated on the basis of NMR analyses of normal abundance and biosynthetically 3C-enriched
TMC-264. TMC-264 showed potent inhibitory activity against tyrosine phosphorylation of STAT6.

During the course of our screening program of microbial medium-pressure liquid chromatography on ODS developed

extracts for inhibition of IL-4 signal transduction using an with acetonitrile/HO (45:55). The relevant fractions were

IL-4 driven luciferase assay system, a novel compound, concentrated (1.3 g) and chromatographed on a Sephadex

TMC-264 (1), was discovered from the fermentation broth LH-20 column eluted with CkCl,/MeOH (1:1), yielding

of a fungusPhomasp. TC 1674 The structural study purel (1.2 g) as pale yellow amorphous powder. Crystal-

revealed that TMC-264 was a novel tricyclic polyketide. lization of 1 from a mixture of MeOH/HO afforded pale

TMC-264 (1)selectively inhibited tyrosine phosphorylation yellow needles.

of STAT6, and also inhibited the complex formation of The molecular formula of was determined to be;gH1z

phosphorylated STAT6 and its recognition sequence. There-CIO; on the basis of HRESI-M${/z351.0278 [M— H],

fore, TMC-264(1) would inhibit IL-4 signaling and would  calcd for GgH12ClO; m/z 351.0272) in conjunction with

be useful in the treatment of allergic disease. We report NMR data (Table 1). The UV absorption maxima were

herein the isolation and structure elucidation of TMC-264. located atlmax236 (€ 36 000), 266 (21 600), and 351 (9 900)

The taxonomy, fermentation, and biological activities will nm in MeOH and acidic MeOH, and shifted to 220 (30 000),

be reported in a separate paper. 298 (7 300), 364 (3 700), and 402 (3 800) nm in alkaline
The fermentation broth (100 flasks, 7 L) was extracted MeOH solution.1 was soluble in CHG| DMSO, EtOAc,

with 1-BuOH (3.5 L). The extract was concentrated and then MeOH, and EtOH, but insoluble in-hexane and pD.2

chromatographed on a silica gel column eluted with EtOAc/ The C NMR spectrum of1 displayed 16 signals

n-hexane (1:2). Concentration of the fractions contailing composed of three methyl, two smethine, 10 quaternary

gave a crude solid of (2.1 g). The solid was purified by  sp?, and one quaternary $parbons. ThéH NMR spectrum

of 1 showed two hydroxyl protons)(3.15 and 11.25). The
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Table 1. NMR Data of TMC-264 1)

enrichment ratios of 1 derived from

o2 [1-13C]- [2-13C]- L-[Me-13C]- [1,2-13C;]-acetate
position 13C IH (mult, J, Hz) HMBC acetateP acetateb methioninec Jc-c (H2)
1-Me 29.3 1.94 (s) 1,2,10b 0.9 4.7 1.0 38.0
1 72.2 5.6 0.7 1.1 38.0
2 145.3 1.1 2.8 0.8 82.7
3 146.6 3.0 0.7 0.5 82.7
4 171.9 1.1 3.1 1.0 66.2
4a 141.6 3.0 0.5 0.9 66.2
6 163.6 4.8 0.7 1.0 73.6
6a 101.2 0.7 2.3 0.7 73.6
7 164.5 3.7 0.6 0.8 71.1
8 103.2 6.63 (d, 2.4) 6a, 7,9, 10 0.9 3.1 0.6 71.1
9 166.7 4.2 0.6 0.7 67.0
10 107.0 7.61(d, 2.4) 6, 6a, 8, 9, 10b 1.0 3.8 0.7 67.0
10a 134.1 4.1 0.6 0.8 55.4
10b 128.5 0.7 2.4 0.9 55.4
3-OMe 60.6 3.97 (s) 3 1.0 1.1 39.9
9-OMe 56.0 3.93 (s) 9 1.0 1.0 38.7
1-OH 3.15 (br s)
7-OH 11.25 (s) 6a, 7,8

aData were recorded in CD&At 100 and 400 MHz, respectivelyEnrichment ratios were normalized to peak intensitie$3e®Me signal ¢ Enrichment

ratios were normalized to peak intensities for 1-Me signal.

connectivity of the carbons was analyzed by HMQC and
HMBC data (Table 1 and Figure 1). The key HBMC

Figure 1. HMBC correlations observed in TMC-264)(

correlation from 7-OH ¢ 11.25) to C-6a, 7, and 8, from
H-10 (0 7.61) to C-6a and 10b, and from 9-OM23.93) to

C-9, in conjunction with the chemical shifts amdeta-

coupling (dig—n10 = 2.4 Hz), let us interpret the partial
structure (position 6a10b). Furthermore, additional HMBC
correlations from 1-OH{ 6.69) to C-1, 1-Me, and C-10b
and from 7-OH to C-6 were observed whewas measured
in DMSO-ds.2 Thus, the partial structure of the left half of

1 (position 6—10b—2) was established on the basis of the
chemical shifts and HMBC correlations described above and

NOE correlation data (9-OMe/H-8, H-10, H-10/1-Me). The
remaining right half of TMC-264 (position-26), however,
was not determined by the HMBC data.

(3) 6¢c [DMSO-dg] 70.9 (C-1), 147.2, (C-2), 145.8 (C-3), 171.9 (C-4),

141.0 (C-4a), 163.1 (C-6), 100.9, (C-6a), 163.5, (C-7), 102.7, (C-8), 165.9,

(C-9), 106.5, (C-10), 134.7, (C-10a), 129.4, (C-10b), 27.8, (1-Me), 59.7,
(3-Me), 56.1 (9-Me);0y [DMSO-ds] 6.87 (H-8), 7.65, (H-10), 1.78, (1-
Me), 3.81, (3-Me), 3.92 (9-Me), 6.69 (1-OH), 11.32 (7-OH).
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To clarify the remaining carbon connectivity df incor-
poration experiments with [13C]-, [2-13C]-, and [1,213C;]-
acetates and[Me-13C]methionine were carried out. TH&-
enriched samples df were isolated from the fermentation
and analyzed by3C NMR. Table 1 shows the enriched
carbons inl after feeding of'*C labeled precursors. In the
experiment with [1%3C]acetate, significant enrichment was
observed in carbons C-1, 3, 4a, 6, 7, 9, and 10a, and with
[2-1*C]acetate significant enrichment was observed in carbons
C-2, 4, 6a, 8, 10, 10b, and 1-Me. The feeding experiment
with [1,2-13C;]acetate followed by analysis offC—3C
couplings established the incorporation pattern of intact
acetate. Methyl carbons, 3-OMe and 9-OMe, were labeled
by L-[Me-t3C]methionine.

As shown in Figure 2, these results demonstrated that the
carbon skeleton of TMC-2641] was derived from seven
acetates following the typical fungal polyketide biosynthesis
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Figure 2. Distribution of label inl derived from [*CJacetate and
L-[Me-13C]methionine and structure of alternarid)(
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as observed in alternaribOn the basis of the large coupling  would be biosynthesized via a common pathway to a certain

constant ¥Jc,—c3 =82.7 Hz) and chemical shifts, chlorine point, a single heptaketide. Judging from the fact that

was deduced to attach on position 2. The total structure of alternariol did not have inhibitory activity of STAT6 activa-

1 is determined to be 2-chloro-4,6-dihydro-1,7-dihydroxy- tion like 1, oxidation of C-4 and introduction of chlorine to

3,9-dimethoxy-1-methyl-1H-dibenzol[b,d]pyran-4,6-dione.  C-2 might contribute to the uniqueness of TMC-264. The
TMC-264 (1) is the first compound possessing 4,6-dione stereochemistry of C-1 remains to be determined.

or possessing 1-hydroxy group on 1-methyl-dibebzibff

pyran, although several known natural products having the  Acknowledgment. We thank Ms. N. Fukui for NMR

same carbon skeleton have been reported like a|ternari0|,measurements and Dr. N. Ohashi for mass measurements.
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