VOL. 57 NO. 4, APR. 2004

THE JOURNAL OF ANTIBIOTICS

pp- 289 — 290

NOTES

EI-2346, a Novel Interleukin-1 Converting
Enzyme Inhibitor Produced by
Streptomyces sp. E-2346

II. Structure Elucidation

Fumito Koizumr*, ATSUHIRO HASEGAWA®,
MayUMI YOSHIDAY, YUZURU MATSUDA®

and SATOSHI NAKANISHI?

Tokyo Research Laboratories, Kyowa Hakko Kogyo Co., Ltd.,
3-6-6 Asahimachi, Machida-shi, Tokyo 194-8533, Japan

(Received for publication January 9, 2004)

The IL-18 converting enzyme (ICE) is a cysteine
protease which cleaves biologically-inactive 31kDa
precursor to biologically-active IL-13'?), a key mediator of
inflammation®®. Thus, ICE inhibitors would be useful as
anti-inflammatory agents. As described in previous paper®),
we isolated novel ICE inhibitory compound, EI-2346, from
culture broth of Streptomyces sp. E-2346. In this paper, we
describe the structure elucidation of EI-2346.

The physico-chemical properties of EI-2346 (1) were

summarized in previous paper”. The molecular formula of

Fig. 1. Structure of EI-2346.

1 was determined by high resolution FAB-MS to be
C,,H,40,. The 'H and *C NMR data of 1 were summarized
in Table 1, and COSY, HMBC, and NOESY correlations
were shown in Fig. 2. The C NMR spectrum (Table 1)
showed 22 carbon signals which supported the molecular
formula of 1. UV and IR spectra of 1 were consistent with

Table 1. '3C and '"H NMR data for EI-2346.
No. 8Ca (ppm)  SHP (ppm, multi.-, J in Hz)
70.6 5.11,m
3 95.1
415 2.95,d, J=16.5
2.86,d,J=16.5
4a 144.3
5 120.6 7.33,s
S5a 131.1
6 185.9
136.8 7.10, s
8 146.1
189.9
9a 114.4
10 159.0
10-OH
10a 13438
11 37.1 1.98, m (2H)
12 19.1 143, m
1.27, m
13 14.4 0.89,t, J=7.4
14 29.2 1.54,s
15 95.2 5.72,s
17 84.4 3.64, m
18 62.3 3.64,m
19 72.4 4.19, dd, J=4.5, 10.3
3.57, dd, J=10.3, 10.3
21 62.4 3.89, dd, J=2.0, 12.2

3.74,dd, J=5.1,12.2

a I3C NMR (100 MHz in CD;0D)
b TH NMR (400 MHz in CD;0D)
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naphthoquinone chromophore, and the UV spectrum of 1
was similar to that of exfoliamycin®” which also has a
naphthoquinone chromophore. The 'H and '*C NMR
spectra of 1 were similar to those reported for K1115B,*,
another secondary metabolite isolated from Streptomyces
sp., which has a naphthoquinone structure and a 1,3-dioxan
ring. Upon comparison of NMR data (chemical shifts of "H
and "°C, and 'H-'H coupling constants) of 1 with those of
K1115B,, naphthoquinone and 1,3-dioxan moieties were
found as common partial structure. The molecular formula
of 1 (C,,H,,0,) which was determined by high resolution
FAB-MS corresponds to H,O more than that of K1115B,
(C,H,,04). The NMR analysis of 1 indicated that this
additional unit was located in the 3,4-double bond of pyran
ring of K1115B,. In the '"H and *C NMR spectra of 1,
signals which were attributed to 3,4-double bond of pyran
ring (6 C-3 158.7, 6 C-4 100.0, and 6 H-4 5.6) in K1115B,
were replaced by those of hemiacetal carbon (6 C-3 95.1)
and methylene (6 C-4 41.5, 6 H-4 2.95 and 2.86).
Therefore, the structure of 1 should be the corresponding
3,4-hydrate derivative of K1115B,. This was also confirmed
by the results that 'H and *C NMR spectra of tricyclic
naphthoquinone and tetrahydropyran moieties of 1 were
similar to those reported for the known exfoliamycin which
also has the same tricyclic structure. Moreover, this
structure was supported by the 2D NMR study for 1 (Fig.
2).

Relative configuration of the 1,3-dioxan ring in 1 was
determined by coupling constants and NOE experiment as

shown in Fig. 2. NOEs were observed between H-15 (dy

Fig. 2. Summary of COSY, HMBC, and NOESY
correlations for EI-2346.
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5.72) and H-17 (8y 3.64), H-15 and H-19,, (64 3.57).
These results revealed that 1,3-dioxane moiety was chair
conformation, and that these protons were of the 1,3-diaxial
orientation. A large coupling constant between H-18 and H-
19,, (/=10.3 Hz) indicated that these protons were of the
1,2-diaxial orientation and 18-OH was of the equatorial
orientation. These results revealed the relative configuration
of 1,3-dioxan ring shown in Fig. 2. Stereochemistries at C-1
and C-3 of EI-2346 were not determined yet.

Acknowledgment

We would like to express thanks to Dr. SHINGO KAkITA for
helpful discussion.

References

1) THORNBERRY, N. A.; H. G. BuLt, J. R. CALAYCAY, K. T.
CHAPMAN, A. D. HowaRD, M. J. KOSTURA, D. K. MILLER,
S. M. MoLINEAUX, J. R. WEIDNER, J. AunINs, K. O.
ELLISTON, J. M. AvALA, F. J. CasanNo, J. CHIN, G. J.-E.
DiNG, L. A. EGGER, E. P. GAFFNEY, G. Limjuco, O. C.
PaLyHA, S. M. RaJu, A. M. ROLANDO, J. P. SALLEY, T.-T.
YamiN, T. D. Leg, J. E. SHIVELY, M. MACCROSS, R. A.
MumrorDp, J. A. ScaMmipT & M. J. Toccr: A novel
heterodimeric  cysteine protease is required for
interleukin-18 processing in monocytes. Nature 356:
768~774, 1992

2) GERReTTL D. P; C. J. KozLOSKY, B. MOSLEY, N. NELSON,
K. V. NEss, T. A. GREENSTREET, C. J. MARCH, S. R.
KRrONHEIM, T. DRUCK, L. A. CANNIZZARO, K. HUEBNER &
R. A. BLack: Molecular cloning of the interleukin-1p
converting enzyme. Science 256: 97~100, 1992

3) DmNareLLo, C. A.: Interleukin-1 and interleukin-1
antagonism. Blood 77: 1627~1652, 1991

4) DmareLLo, C. A. & S. M. WoLrr: The role of
interleukin-1 in disease. N. Engl. J. Med. 328: 106~113,
1993

5) Koizumi, F; A. Hasecawa, K. OcHial, K. Anpo, H.
KonDO, M. YOSHIDA, Y. MATSUDA & S. NAKANISHI: EI-
2346, a novel interleukin-1f converting enzyme inhibitor
produced by Streptomyces sp. E-2346. 1. Taxonomy of
producing strain, fermentation, isolation, physico-
chemical properties, and biological properties. J.
Antibiotics 56: 985~992, 2003

6) POTTERAT, O.; H. ZAHNER, C. VOLKMANN & A. ZEECK:
Exofoliamycin  and  related  metabolites, new
naphtoquinone antibiotics from Streptomyces exfoliatus.
J. Antibiotics 46: 346~349, 1993

7) VOLKMANN, C.; A. ZEECK, O. POTTERAT, H. ZAHNER, F.
M. BouneN & R. H. IRMER: Metabolic products of
microorganismen. 2707. The structures of the
exofoliamycin. J. Antibiotics 48: 431~432, 1995

8) NARUSE, N.; M. Goto, Y. WATANABE, T. TERASAWA & K.
DosasHI: K1115A, a new anthraquinone that inhibits the
binding of activator-1 (AP-1) to its recognition sites. J.
Antibiotics 51: 545~552, 1998



