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A NEW SYNTHETIC ENTRY TO PENTACYCLIC STRYCHNOS INDOLE ALKALOIDS 
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Cyclization of the thionium ion generated by DMTSF treatment of 
dithioacetal G constitutes a new synthetic entry to the penta- 
cyclic ring system of Stiqchnon indole alkaloids. 

pentacyclic SRhychnan indole alkaloids constitute one of the groups of indo- 

le alkaloids that has received less attention from a synthetic standpoint. Until 

the pioneering work of Van Tamelen,’ all previously reported synthesis for these 

alkaloids converge to tetracyclic structures having the ring skeleton of stemma- 

denine, which are further subjected to transanular cyclization. 2 This methodolo- 

gy implies the simultaneous formation of C and E rings by electrophilic attack 

of an iminium salt on the indole 3-position. 

We describe here a new synthetic entry to pentacyclic Stkqchnoo indole alka- 

loids based on the closure of the five membered E ring in the last synthetic 

steps from a tetracyclic 1,2,3,4,5,6-hexahydro-l,S-methanoazocinol4,3-b]indole 

system. This proposition implies the integration of a functionalized two-carbon 

appendage on the piperidine nitrogen atom followed by intramolecular alkylation 

on the indole 3-position. A similar synthetic approach has been developed for 

the synthesis of some Aopidobpehma alkaloids. 3,4 

As we recently reported,’ photocyclization of 2-chlorbacetyl-1,2,3,4,5,6- 

hexahydro-1,5-methanoazocino[4,3-b]. d 1 in o es failed as a method for the elabora- 

tion of the E ring of Sttrychnos type systems because the cyclization occurred 

on the indole 4-position instead of the 3-position. Since cyclizations of 

2-(phenylsulfinyl)acetyl derivatives of octahydropyrido[3,2-c]carbazoles on the 

indole 3-position under Pummerer conditions have been successfully used in the 

synthesis of Anpidonpehma alkaloids, 4 we planned to apply a similar methodology 

to reach our purpose. 

Although in a previous paper we reported the preparation of N-demethyliso- 

dasycarpidone (L) t which can be considered as a synthetic precursor of the pen- 

tacyclic SAhychnob indole alkaloids tubifoline and tubifolidine, in order to 

evaluate the effectiveness of our proposal we selected as starting material for 

previous studies the simplified analogue J,7 lacking the C-20 two carbon substi- 

tuent present in the greater part of indole alkaloids. 
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distance between the potential electrophilic carbon atom and the indole 3-posi- 

tion in the Sthqchnon than in the Anpidvdpehma series, specially when the exo- 

cyclic carbon atom attached to the piperidine nitrogen is sp2 hybridized (car- 

bony1 carbon atom). By this reason we turned our attention to properly functio- 

nalized tetracyclic substrates in which the exocyclic carbon linked to the pi- 

peridine nitrogen was sp3 hybridized. In this case the distance between the 

indole 3-position and the potential electrophilic carbon atom was observed to 

be more favorable for bond formation. 

In order to prove the above statement we decided to study the cyclization 

of a thionium ion generated by treatment of dithioacetals Q and ,JQ with dime- 

thyl(methylthio)sulfonium fluoroborate (DMTSF) .” As it has been recently repor- 

ted, DMTSF is an excellent initiator to generate thionium ions in very mild con- 

ditions. 13 However, to our knowledge there are no precedents of cyclizations 

on aromatic nucleus of thionium ions generated by DMTSF treatment of dithioace- 

tals. 

Dithioacetals JJ, and ,@ were prepared, as depicted in the following scheme, 

from the acetal ,JJ, which was obtained by alkylation of the tetracyclic amine 

2 with bromoacetaldehyde diethylacetal (dioxane, reflux, Na2C03). Ethoxy groups 

were exchanged by methylthio by treatment with an excess of methanethiol (CH2C12, 

BF3.Et20). 
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15: R=H 17 

jtj: R= Ts 

As expected, when dithioacetal ,Q was allowed to react with DMTSF (1.3 eq, 

CH2Cl2, -lOsC to r.t., 3 hj4the desired pentacyclic compound JJ, was obtained in 

25% yield (not optimized). However, it is worth commenting that a similar 

treatment from dithioacetal ,JQ, in which the indole nitrogen atom is protected 

by the tosyl group, failed to give any cyclization product. Only the aldehyde 

resulting from hydrolysis of the intermediate thionium ion was detected by ‘H- 

NMR spectroscopy. This result probably reflects the deactivating effect towards 

cyclization exerted by the tosyl group. 

The extension of that procedure to the synthesis of pentacyclic Stlrychnan 

indole alkaloids is in progress. 
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