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(-)-Aspidofractinine(&)‘ is a most important alkaloid constituting the 

fundamental skeleton of more than twenty members in the pleiocarpine series. 
3 

The structure of this alkaloid(la) was elucidated on the basis of spectral - 

data, particularly mass spectrometry, combined with exquisite chemical inter- 

correlations with (-)-kopsine, 
4 

(-)-pleiocarpine4 and (-I-minovincine. 
5 

The 

extraordinary cage structure(la) of this group of alkaloids with quaternary - 

centers at C-2, C-5 and C-12 is not susceptible to usual chemical reactions, 

that had prevented the synthetic approaches for many years. We describe the 

first total synthesis of the hexaoyclic aspidosperma alkaloid, (f)-aspido- 

fractinine(g), from our versatile precursor(L), which has been utilized for 

the syntheses of (f)-deoxyaspidodispermine, 6a (f)-4-hydroxyaspidofra&i1-&e(&),~ 

(f)-1-acetylaspidoalbidine 
6c 

and (f)-1-acetylaspidospermidine. 
6d 

Although (f)-4-hydroxyaspidofractinine(lb) had been synthesized through - 

the novel two-fold Michael cyclization of the above precursor(g) with methyl 

vinyl sulfone, it could not be transformed to the entitled alkaloid(la). - 

Therefore, an alternative route was adopted to involve an effective cyclo- 

addition of nitroethylene 7 to the crowded diene system(Q) which was readily 

available from the above intermediate(z). 

The compound(2) of known stereochemistry, 6,S was converted into the 

hydroxy derivative(2, mp 219-221', yield 87%)' by reduction with sodium boro- 

hydride in ethanol-tetrahydrofuran(l:l) at room temperature. The product(s) 

was dehydrated with anhydrous pyridine and phosphorus tribromide in benzene at 

room temperature to furnish the diene(Q, mp 228-231", yield 74%). 
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The diene(4) was subjected to the Diels-Alder reaction with nitroethylene 10 

by stirring 

temperature 

269O, yield 

compound(5) 

the mixture in methylene chloride in a current of nitrogen at room 

overnight to stereoselectively afford a single product& mp 267- 

80%) .ll Since attempts for conversion of the foregoing nitro 

to the corresponding ketone were unsuccessful, it was submitted to 

hydrogenation with Adams' catalyst under 5.3 atmospheric pressure of hydrogen 

to furnish the amino derivative(f?, mp 132-134', yield 90%), which was reacted 

with sodium nitrite in aqueous acetic acid at 55-60° for 5 hr. The crude 

product was separated into three compounds, (1, mp 249-250°, yield 43.2%), (e, 
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mp>300°, yield 33%) and (8&, mp 288-291°, yield 6.8%)‘ by chromatography on 

alumina. 

The stereochemistry of the products(5,6,7 and S) was verified by the --- 

subsequent conversion of the product(8a) into 21-hydroxyaspidofractinine(g, 

colorless resin) by reduction with lithium aluminum hydride in 1,2-dimethoxy- 

ethane at reflux for 3 hr. The product demonstrated the fragmentation - 

patterns[m/e: 296(M+), 252(M-44), 158, 140 and lOS(lOO%)], which should be 

characteristic of the compound with the hydroxyl substituent at C-20 or C-21, 

but neither at C-3 nor C-4, since it is well known that retro-Diels-Alder 

type fragmentation at the C(5)-C(20) and C(2)-C(21) bonds cis to C(19)-H 

are common for alkaloids of the refractine class. 2b Thus, the intermediates 

(2, 5, 1 and 8) could be delineated by the respective formulas described 

herein.1' The major product(7) was reduced with lithium aluminum hydride in - 

1,2_dimethoxyethane at reflux for 3 hr to afford a colorless resin, which 

without further purification was hydrogenated over platinum in ethyl acetate 

under an atmospheric pressure of hydrogen to give (*I-aspidofractinine(la1 as - 

-1 
colorless resin[IR v,,(CC14): 3360(NH), 2920, 2850(CH), 1609(indoline) cm . 

W Amax (EtOH) : 243, 292 nm. Xmin(EtOH): 226, 269 nm. MS(m/e): 280 (M+), 252, 

158, 144, 130, 124 and 109(100%).2 The infrared(CC14), ultraviolet and mass 

spectra were identical with those of the natural alkaloid,(-)-aspidofractinine 

(la), in every respect. 
12 
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