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Ahrac~ &#h a marine alkaloid, was synthesized by the combination of acylatjon V& lithiadon and aryladon 
by pakdium-catalyzed reaction starting from 2,~~me~oxyp~io[2,3-~p~midine. 

Rigidin (I), a marine alkaloid, was isolated and characterized in 1990 by Kobayashi, et&. from the Okinawa 

marine tunicate Eudisromu cf. rigida and was found to inhibit calmodulin activated brain phosphodiesterase. 1In 

connection with our studies on the pyrrole fused heteroaromatics synthesis, 2 we are intrigued by the novel strut - 

ture and biological activity of rigidin. We wish to report here a concise total synthesis of rigidin. Recently, the 

first total synthesis starting from 6-chlorouracil was reported by Edstrom, etal. ,3 which starts from the pyrrole 

ring formation. 2 In our synthesis, we chose readily available 2,4-dimethoxyp~lo[2,3-~p~mi~ne (2) as a 

starting material. We have reported a facile synthesis of py~o~o~2,3-~p~mi~nes from ~inoh~op~mi~nes 

and (Z)-1-ethoxy-2-(aibutylstannyl)ethene by palladium-catalyzed reaction as a key steppe and the compound 2 

could be prepared by our method2d or classical pyrimidine ring construction method.4 

rigidin (1) 
2 

Our strategy to synthesize rigidin consists of the acylation via lithiation at the dposition and the palladium-cat- 

alyzed arylation at the Sposition of 2,4-dimethoxypyrrolo[2.3-apyrimidine (2). 

In order to acertain favorable directed metallation group (DMG) for the lithiation at the &position of 2, some 

2,4-dimethoxypyrrolo[2,3-d]pyrimidines having DMGs at the ‘I-position were reacted with refl-butyllithum in 

tetrahydrofuran (THF) at -78°C and quenched with deuterium oxide. As a result, 7-phenylsulfonyl group was 

found to be a better DMG than tert-butoxycarbonyl or lithi~xyc~~ny~ group. Based on the results. 7-phenyl- 

sulfonyl derivative (3) was converted to the carbinol(4) by ihe lithiation with felt-butyllithium and the subsequent 

reaction with 4-methoxybenzaidehyde in 79% yield. The carbinol (4) was transformed by the oxidation with 

dichlorodicyano- 1,4-benzoquinone @DQ) to the 4-methoxybenmyl derivative ( 5)5 in 86 % yield. Compound 5 

was also obtained directly from 3 by the lithiation and the subsequent acylation with N-(4_methoxybenzoyl)- 

N,O-dimethylhydroxylamine. The 5Xltmethoxybenzoyl) derivative (5) was treated with potassium hydroxide in 
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aqueous methanol to give the desuIfonylat~ p~lop~mi~ne which was iodinated with iodine in the presence 

of potassium hydroxide in dimethylformamide @MF) to yield 5-iodo derivative (6)5 in 78% overall yield. 
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Suzuki ma&on6 was effective for introducing the aromatic ring at the 5 position, and compound 6 was react- 

ed with 2-(4-methoxyphenyl)- 1,3,2-dioxaborinane in the presence of tetrakis(triphenylphosphine)palladium in 

DMF at lOO*C to give the 5-(4-me~ox~henyi) derivative in 609& yield which was ~rne~yl~~ with boron tri- 

bromide in 1,2-dicbloroethane to affotd rigidin ( 1)5 in 41% yield, which spectral data was superimposable with 

the reported data. l Thus we accomplished a total synthesis of rigidin in only 6 steps from the known, readily 

available material 2. 
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