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Abstract The first total syntheses of 12)-6-nor- 

chanoclavine-11 and 1')-chanoclavine-11 are achieved. Total 

synthesis of 1')-agroclavine-I is also reported. 

In the previous papers,2 we have established a practical and common synthetic method 

for ergot alkaloids. The community of the synthetic method is now successfully 

extended to total syntheses of 12) -agroclavine-I (8) , I?) -6-nor-chanoclavine-I1 

111) ,4 and 12)-chanoclavine-11 113) .' In this communication, we describe these - ..- 
results in detail. 

First, 4,5-~-4-nitro-5-(2-methyl-l-propen-l-yl~-l,3,4,5-tetrahydrobenz~cd]indole 

1s was prepared in four steps in 42% overall yield starting from 3-indolecarbalde- 

hyde 11) as reported previously.2 Subsequent treatment of 2 with sodium methoxide in - - 
methanol and protonation with 10% aqueous acetic acid readily inverted the stereo- 

chemistry of the carbon-4 bound to the nitro group to afford 4,5-*-4-nitro-5-12- 

methyl-1-propen-1-yl) -1,3,4,5-tetrahydrobe [cdlidole 13) 6a in 85% yield together - 
with the recovery of 2 in 8% yield. 

+ 

With the compound 13) in hand, the syntheses of 8, 11, and 12 were carried out by - - - 
employing our general synthetic operations.2 Thus, reduction of 3 with zinc amalgam - 
in aqueous hydrochloric acid lHC1) gave the corresponding amine in 98% yield. 

Treatment of 4 with methyl chloroformate IClCOOMe) in methylene chloride 1CH2Cl2) - 
in the presence of triethylamine lNEt3) afforded 66% yield of the desired carbamate 

6c 
15). Reduction of 5 with lithium aluminum hydride lLiA1H4) in absolute tetrahydro- ." - 
furan ITHF) gave 12)-5-epi-6.7-secoagroclavine 16)6d in 91% yield. Subsequent regio- - 
selective oxidation of Z-methyl7 in the isobutenyl group at the 5-position was at- 

tained by the treatment of 5 with selenium dioxide lSe02) in dioxane and water to 



produce Z-4,5-c&-5-(2-hydroxymethyl-l-propen-l-yl)-4-methylamino-1,3,4,5-tetra- 

hydrobenz[cdlindole 17, I+)-isochanoclavine-111~~ in 34% yield. Cyclization of 1 - 
8 

with phosphorus oxychloride in the presence of potassium carbonate produced (+)-  

1 
agroclavine-I 18) 3r6f in 87% yield. Proton nuclear magnetic resonance 1 H-NMR) - 
spectrum of 8 was identical with that of the authentic 12)-agroclavine-I, which - 
was synthesized by Ninomiya and co-workers. 3b 

On the other hand, oxidation of 3 with Se02 in dioxane and water gave E-4,5-cis-5- ,.. 
~2-hydroxymethyl-l-propen-l-yl)-4-nitro-1,3,4,5-tetrah~drobenz [cdl indole (9) 6g and 

E-4,5-~-3-l4-nitro-1,3,4,5-tetrahydrobenzIcdlindol-5-yl)-2-methylacrylic aldehyde 

(1_0)6h in 31% and 4% yieldsr7 respectively, together with the recovery of 3 in 62% 
yield. Reduction of 9 with zinc amalgam in agueous HC1 afforded 151-6-nor-chanocla- - 
vine-11 (11) 4r6i in 94% yield. Treatment of 11 with ClCOOMe in CH2C12 in the pres- - - 
ence of NEtj afforded 92% yield of the corresponding carbamate (121 .6j Finally, ... 
reduction of 13 with LiA1H4 in absolute THF afforded I?)-chanoclavine-11 11_3)6k in - 
69% yield. 'H-NMR spectrum of 1_3 was identical with that of the natural alkaloid, 

reported in the literature. 5 

Thus, the first and simple total syntheses of 12 and 13 were accomplished. 
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