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TOTAL SYNTHESIS OF A NEW INHIBITOR OF SUPEROXIDE ANION GENERATION,
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Summary The first total synthesis of a new mhibitor of superoxide anion generation, OPC-15161, was achieved
from tryptophan methyl ester in 4-6 steps 1n 9 9-10 6% overall yields

Very recently a new mhibitor of superoxide anion generation, OPC-15160, was 1solated from the culture
broth of fungus Thielavia minor OFR-1561, and a more active inhubitor, OPC-15161, was obtained as a major
degradation product of OPC-151601 OPC-15161 showed potent mhibitory activity (ICsg 2 8x10-5 M) on
superoxide anion generation by guinea pig peritoneal macrophages Recent studies on the causal relation of
superoxide anton released by macrophages or neutrophiles and production of tissue damage 1n 1schemic or
inflammatory processes imply a promising chemotherapeutic potential of OPC-15161 for 1schemic or inflammato-

1y diseases 2 Elucidation of the exact structure of OPC-15161 by X-ray OR
analysis revealed a novel and highly oxygen-functionalized pyrazine ring s / SN
having an indole-side chain (1) Because of 1ts strong therapeutic | HNL ;
potency and a unique structure, we are very much interested 1n the total H L 1
synthesis of 1 Here we wish to descnibe the first total synthesis of 1

via the 2,5-dioxygenated pyrazine 4-oxide precursor (2) obtained from OPC-15161 (1; ;{:}I;/Ie

tryptophan methyl ester (3)

Condensation of tryptophan methyl ester (3) and a-hydroxyimino carboxylic acid (4) with DCC and N-
hydroxysuccinimide (HOSu) 1n dioxane gave the amude (5) 1n 95% yield Though direct cychization of 5§ must be
the best method for 2, the reaction did not occur even under ngorous conditions such as excess p-TsOH or DBU
i refluxing dioxane Next, activation of the carboxylic acid (6), obtained quantitatively by alkaline hydrolysis of
5 and the subsequent cychization were studied After many unsuccessful results by using usual dehydratve
condensation methods for macrolide synthesis,3 treatment of 6 by Mukaryama's method4 {PhsP (2 equiv ) and
2,2'-dipyndyl disulfide (2 equiv )] 1n THF under careful reaction conditions (at room temperature for 1 h) gave
the destred 2 1n up to 12% yield Increasing the amount of the reagents, addition of DMAP or AcOH, higher
temperature, and longer reaction time resulted in giving complex mixtures owing to decomposition of 2 The use
of a powerful condensation reagent, (trimethylsilyl)ethoxyacetylene 1n CH3CN at 45 °C for 6 h provided 2 1n
15-20% yield accompanied with about 20% yield of recovered 6 Finally, treatment of 6 with DCC and HOSu
1n dioxane at room temperature yielded the N-carboxyimde (7), which was cyclized with AcONa to give a 52%
yield of 2

Another subject was site-selective methylation at the C-5 hydroxyl group of 2, since 2 has four reactive
centers, N-1, C-2 carbonyl, N-4 oxide, and C-5 hydroxyl groups, on a pyrazine ring Preliminary methylation
by excess Mel-K2CO3 or CH2N2 gave a mixture of dimethylated products at 1,5-, 2,4-, and 2,5-positions with-
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a DCC (1 equv ), HOSu (1 1 equiv), dioxane, rt 1d, b 1N NaOH, EtOH, rt,30 min, ¢ 1) DCC (12 equv ),
HOSu (1 1 equiv), dioxane, rt, 1 h, 1) AcONa (1 0equiv), rt,2h, d 1) DBU (1 equiv ), DMF, 0 °C, n) MegO+BF 4
(2 equiv ), CHoClp, -10 °C, 30 min, e (Boc)20 (1 1 equiv ), EtaN (1 equiv ), DMAP (0 1 equiv }, DMF, -5 °C, 30
min, f CHaN2 (excess), BF3 OEts (cat ), CHoCl2>-MeOH (3 1), r t, overnight, g CF3CO2H, CHzCla, rt, 1 h

out formation of 1 Although various methylation methods (employing methyl sulfonate denvatives and methyl-
oxonwum or methylsulfonium salts) were tried, only Me30*BF4 -treatment of DBU salt of 2 could provide the
desired 1 1n 20% yield accompanied with the regioisomer (8) 1n 40% yield An alternative three-step approach
from 2 also gave 1 1n nearly the same yield (22%) After selective protection of the C-2 carbonyl group by treat-
ment with (Boc)O, Et3N, and DMAP 1n 63% y:eld, the Boc derivauve (9) was methylated with CH2N2 1n the
presence of a catalytic amount of BF3 OEt; to give a mixture (1 1 6) of 10 and 11 quantitaively Deprotection
of 10, separated by preparative TLC on silica gel, with CF3CO2H gave 1 1n 34% yield from 9 Thus obtained 1
was 1n all respect 1dentical with the natural OPC-15161 6
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