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Abstract ————— The total synthesis of (#*)-chanoclavine-I acid was
achieved for the first time. An alternative total synthesis of (%)-

chanoclavine-I was also reported.

Chanoclavine-I acid (1) is a major alkaloid in the seeds of Ipomea violacea and its

structure was established by H. R. Shough and co-workers in 1977.2 In this com-

munication, we wish to report the first total synthesis of (*)-chanoclavine-I acid
and an alternative synthesis of .(%)-chanoclavine-I (9).3e'i

In our continuing project for preparing biologically active ergot alkaloid deriva-
tives,3 (E)-4,5-trans-5-(2-hydroxymethyl-1-propen-1-yl)-4-nitro-1,3,4,5-tetrahydro-
benz[cd]indole (3) is now readily available in five steps in 15% overall yield

starting from indole-3-carboxaldehyde (2).3e

Therefore, 3 was converted to the al-
dehyde (4) (mp 186-187°C) in 55% vyield by the treatment with pyridinium
chlorochromate in methylene chloride. Subsequent oxidation of 4 with sodium hypoch-
lorite in the presence of 2-methyl-2-butene4 afforded the corresponding carboxylic
acid (5) (mp 264-265°C) in 97% yield. Methylation of 5 with ethereal diazomethane
generated 95% yield of the methyl ester (6) (mp 188-189°C), which was then reduced
with zinc amalgam and hydrochloric acid to produce the corresponding amine (7)
(oil) in 98% yield. Since we have already succeeded in the synthesis of (%)-

chanoclavine-I (9)'3e,i

we attempted to convert 7 to 9 in order not only to confirm
its structure but also to establish an alternative synthesis route to 9. Thus,
treatment of 7 with methyl chloroformate in the presence of triethylamine produced
67% yield of the corresponding methyl carbamate (8) (0il). Reduction of 8 with
lithium aluminum hydride in dry tetrahydrofuran afforded 9 in 95% yield.

Various attempts5 to obtain chanoclavine-I acid methyl ester (11) by methylating
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the amine (7) were made in vain because of the steric hindrance around the amino
group. Finally, methylation of 7 with dimethyl sulfate in the presence of potassium
carbonate was found to produce the desired 11 (oil) in 25% yield together with 15%
yield of the corresponding dimethylamino derivative (10) (mp 141-142°C). Alkaline
hydrolysis of 11 in methanol and subsequent column chromatography on Amberlite IRA
120 afforded (%)-chanoclavine-I acid6 (1) in 80% yield. Although 1 did not exhibit
clear carbonyl absorption band in its ir spectrum, the HCl salt7 of 1 showed strong
absorption band at 1698cm'1.2 For further structural confirmation, methylation of 1
was carried out with ethereal diazomethane to produce 10 and 11 in 7% and 35%
yields, respectively. Mass spectral data of 1 and 1H—nmr spectrum of its HCl salt

were identical to those reported in the literature.2
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