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A PRACTICAL SYNTHESIS OF THE ERGOT ALKALOID (i)—6,7—SECOAGROCLAVINE1)

Masanori Somei* and Fumio Yamada
Faculty of Pharmaceutical Sciences, Kanazawa University,
13-1 Takara-machi, Kanazawa 920, Javan

A convenient, short synthesis of (¥)-6,7-secoagroclavine is devel-
oped having a 36% overall yield, high regio- and stereo-selectivity,
and using no protecting groups.
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We report here a practical method for synthesizing ergot alkaloid (Hr-6,7-
secoagroclavine (1). This method consists of seven steps starting from 3-formyl-
indole (2). It gfges a 36% overall yield, is highly regio- and stereo-selective and
uses no ;}otecting groups.

Readily available 3-formylindole (2) was converted regio-selectively to 3-
formyl-4-iodoindole (i) in 72% yield by the one pot thallation-iodination method.
The compound (3) was then treated with 2-methyl-3-buten-2-0l in the presence of a
catalytic amount of P4 (OAc), in DMF and NEt; to afford an 83% yield of 1-(3-formyl-
indol-4-yl) -3-methyl-1l-buten-3- ol3a)(4) The yield of i’changed dramatically depend-

2)

ing on the reaction temperature as descrlbed in Table I. It should be noted that
when the one pot thallation-palladation method4) was applied to 2 with 2-methyl-3-

buten-2-ol as an olefin component, the desired compound (4) was not formed, instead

l—(3-formylindol-4-yl)—3-methyl—l,3—butadiene3b)(5), —butan—3—ol3c)(6), and -butan-
~ ~-
Table I. OH Table II. OH OH
Pd(OAC)z OH
(0.05 mol eq) CHO CHO 1) THOCOCF,)4 CHO CHO
A'———————f———— + 2 + ————————- + .+2
do ,60 min ~ ~ 2) Pd{0Ac]), =~
N N N N
2 H 4 H 6~ 4 I W
Run Reaction Yield (%) of Run Reaction Additives Yield (%) of
temp. (°C) 5 2 4 time (min) 5 6 7 2
1 160-170 36 0 0 1 30 - Major 9 11 19
2 120-130 16 26 28 2 30 H,0 23 13 32 Trace
3 110-120 13 21 57 3 10 - 18 19 39 Trace
4 100-110 3 Trace 83 4 5 - 11 15 34 6
5 90-100 Quantitative recovery
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l,3—diol3d)(7) were produced. The results are summarized in Table II.

The ald;l condensation reaction of 4 with nitromethane afforded 1-[3-(2-nitro-
vinyl)indol—4—yl]-3-methyl—l—buten—3—013e)(g) in 98% yield. Treatment of 8 with
NaBH, in MeOH, followed by 2N-HCl, effected the reduction of the nitrovinyl moiety
and successive cyclization to give stereo-selectively 4,5-trans-5-(2-methylpropen-
l-yl)-4—nitro—l,3,4,5—tetrahydobenz[cd]indole3f)(9) in 71% yield. Reduction of 2
with amalgamated zinc in 2N-HCl in MeOH produced zhe corresponding 4,5-trans-amino
compound3g)(10) as a single product in 96% yield. Methoxycarbonylation of {9 with
£ ™ (11). " The

carbamate (11) was finally reduced with LiAlH4 in refluxing THF to afford a 98%

methylchloroformate gave a 93% yield of the corresponding carbamate

yield of (f)-6,7—secoagroclavine (1), which was identical with the sample prepared
before.S)
Thus, the shortest and most practical method for synthesizing 1 was establish-

ed. Since this method can be carried out in a multi-gram scale, the alkaloid (1)

~

and its synthetic intermediates are now readily available.
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