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The recent communication by Ran et., 
1 
in which the synthesis of 1,2-deoxylimapodine 

and Na-acetylaspidoalbidine is described, prompts us to report our synthetic work in this 

area, which has so far resulted in the synthesis of N,O-diacetylcylindrooarpinol (1). 

cylindrooarine (2), oylindrooarpine (3), and cylindrocarpidine (4). 

The synthesis2 of both aspidospermine (5) and a stereoisomer oontaining a 

ring junction from a common intermediate indicates that the two stereo-chemical series 

probably differ little in stability: in the aspidospermine group the cis C/D series - 
appears to be favoured, but the order of stabilities may well be reversed in compounds 

containing a bulky substituent at C-20. The construction of the aspidospermine ring 

system by the Fischer indole reaction would then afford an opportunity for the formation 

of the undesired trans C/D isomer by a reversible Mannich fission on the intermediate 

indolenine. For this reason we considered that the most viable route to alkaloids of 

the cylindrocarpine group was that via a tricyclic aminoketone such as (6a) which contains - 
at the angular position the least sterically-demanding substituent, i.e. the ally1 group, 

that can subsequently be converted into the desired functionalised two-carbon unit. Our 

first objective was thus the synthesis of the pentacyclic base (7) by appropriate 

modification of Stork's approach 3 . 
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The pyrrolidine enamine of pent-4-enal was successively alkylated with methyl 

acrylate and methyl vinyl ketone to give, after cyclisation with acetic acid, 4-(2- 

methoxycarbonylethyl)-4allylcyclohex-2-enone (8). b.p. 15~p156~/0.4 mm., which was 

converted into the bicyclic keto-lactam (9), m.p. 109110'. by reaction with ammonia in 

ethanol, and thence into the ethylene ketals (10) (cis isomer, m.p. 126*5-127.5'; trans - 
isomer, m.p. 162-163 05 ) . Reduction (LiA1H4) of these ketals afforded the corresponding 

aminoketals (11) (cis isomer, m.p. 194.5'; - trans isomer, m.p. 235-237'). acid hydrolysis 

of which gave the oily aminoketones (12a and b). The cis aminoketone (12a) was identical - 
with that independently (and more conveniently) synthesised by cyanoethylation of the 

ketone (13),6 followed by reduction (LiAlH 
4 
), acid hydrolysis, and cyclisation. 

Chloroacetylation of the aminoketals (ll), followed by acid hydrolysis and cyclisation 

(KOBut-RutOH), afforded the two tricyclic aminoketones (6a) (m.p. 127.5-129') and (6b) (m.p. 

124-125'). Further elaboration of (68) by Stork's method eventually gave the pentacyclic 

base (7), m.p. 189*5-190°, v 
-1 

(lH, bq, 

_. 2780, 2720 (Bohlmann bands), 1640 cm ; T (CHC13), 5.45 

aspidospermine "fingerprint", C-2 H), 6.1 (3H, s, OMe), 7.78 (3H, 8, NCOMe); 

A (s): 218 (33,90(l), 256 (11,000), 290sh (2700) nm; m/;;-366 (15), 324 (60), 323 (55), 

l?ilOO). Oxidative fission of the ally1 group (Os04-Na2H3106) gave the aldehyde (14), 

m.p. 214-216', which on reduction afforded (&)-N-acetylcylindrocarpinol (15), m.p. 20&201', 

identioal with authentic material in its I.R. spectrum and t.1.c. behaviour in three solvent 

systems. Acetylation of (15) gave (?)-N,O-diacetylcylindrooarpinol (I), also identical 

with authentic material 798 . 

The aldehyde (14) also furnished an oxime, m.p. 230-232', which with acetic anhydride 

gave the corresponding nitrile (16), m.p. 245-247'. 

produced amorphous (f)-cylindrocarine (2)9, 

Methanolysis of (16) with MeOH/H2S04 

which on acetylation gave (f)-cylindrocarpidine 

(4>7'10, m.p. 178-179' I and on cinnamoylation gave amorphous (-*)-cylindrocarpine (3)7'11. 

For comparison purposes the tricyclic aminoketone (6b) was converted into (17) 

by cyclisation of its c-methoxyphenylhydrazone with anhydrous formic acid, and replacement 

of the formyl group in the product (18) by an acetyl group. As expected, Fischer 

cyclisation by the Stork method, followed by reduction and acetylation, gave a mixture of 

(7) and (17). Neither (17) nor (18) contains the aspidospermine "fingerprint" at ~5.45 

T (C-2 proton); in (17) the C-2 proton absorbs at 5.13 T, and in (18) at 5.20 r. 
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(13) (17) R = AC 

(18) R = CHO 
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