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A TOTAL AND PRACTICAL SYNTHESIS OF ERGOT ALKALOID, (i)—AURANTIOCLAVINEl)
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13-1 Takara-machi, Kanazawa 920, Japan

The first synthesis of (})-aurantioclavine by a convenient and
practical five-step synthetic method, involving a new intra-molecular
cyclization of nitro-olefin, is achieved starting from 3-formylindole
with a 31% overall yield without using any protective groups.
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In this paper, we wish to describe the first and the most effective synthesis
of ergot alkaloid, (})-aurantioclavine (1), isolated by A.G. Kozlovskii et al.z) in

1981 from mold Penicillium aurantio-virens. A new acid catalyzed intra-molecular

amination method of olefin is also reported.

Aldol condensation reaction of 3-formyl-4-iodoindole (3), prepared in 72%

3)

yield from 3-formylindole (2) , with nitromethane by the action of ammonium ace-

4a) (4) in 96% yield. Reduction of 4 with
~ ~ 5

tate yielded 4-iodo-3-(2-nitrovinyl)indole
sodium borohydride in 2-propanol and chloroform in the presence of silica gel
afforded 4—iodo—3—(2—nitroethyl)indole4b) (5) in 84% yield. Improved Heck reaction
of 5 with 2-methyl-3-buten-2-0l in N,N—dime€£ylformamide in the presence of tetra-
gfba£ylammonium bromide®’
0.5 h produced 4-(3-hydroxy-3-methyl-l-buten-1l-yl)~3-(2-nitroethyl)indole
80% yield.

Next, we have developed a new reductive cyclization method of nitro-olefin

7)

and a catalytic amount of palladium acetate at 120°C for

4¢) (6) in

under acidic reaction conditions. Thus, treatment of 6 with amalgamated zinc

d

EY
in 67% yield. It should be noted that only with amalgamated zinc were we able to
8)

in refluxing methanolic 2N-hydrochloric acid furnished (f):aurantioclavine4
achieve this new intra-molecular reductive amino-cyclization. Acetylation of 1
with acetic anhydride and pyridine gave a 71% yield of (i)—N-acetylaurantioclaQIne
(7).4e) The proton nuclear magnetic resonance spectrum of 1 was identical with that
o}lthe natural product, aurantioclavine, reported in the lzierature.za)

In conclusion, (})-aurantioclavine (1) was prepared from 3~-formylindole (2) in
the simplest five steps with an overall y;éld of 31%, without using any protecZive
groups. This method should prove valuable in the synthesis of clavicipitic acid.g)
Attempts to produce various related derivatives in large quantities and their

bioclogical evaluations are currently in progress.
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