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An iodoazide radical cascade cyclization strategy has been used as the key step in a formal synthesis of aspidospermidine. Specifically, this
step generated the alkaloid’s B- and E-rings in the ethylidene-functionalized tetracycle 5. In turn, this was converted into pentacycle 25, a

known advanced synthetic precursor of aspidospermidine.

We recently announced a total synthési$ (4)-aspido-
spermidiné 1 using the tetrathiafulvalene-mediated radical-
polar crossover reactiéas the key step. In an effort to find
alternative, efficient routes to complex alkaloids such as
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aspidospermidine, a second plan was devised, based on the
relative reactivity toward attack by radicals of carbéodine
bonds and azide groups. Kim et al. had perforfreddgant
experiments showing that alkyl iodides are selectively
attacked by organosilyl radicals in the presence of alkyl
azides. We extended this wérto show thataryl iodides

are also selectively attacked in the presence of alkyl azides
and used the resulting radical in a tandem cyclization reaction
(2 — 3) to afford the ABCE tetracycle oAspidosperma
alkaloids. The key challenge was to find a route, using this
tandem cyclization strategy, to allow the synthesis of
aspidospermidine.

Diene 4 was selected as the crucial intermediate, since
cyclization of this component would afford the tetracyclic
intermediateb, functionalized with an ethylidene group. Our
previous route to aspidospermidirieatured this intermediate
(E isomer), and therefore its synthesis by the azide route
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Reagents and conditions : (i) LDA, CH3CHO, 72%; (ii) Et3N, MsCl, DMAP, DCM, 83%; (iii) DIBAL-H, DCM, 67%; (iv) DBU, C¢Hg, 53%;
(v) NaBHy, CeCl3.7H,0, MeOH, 91%; (vi) DIAD, MesP, THF, 2-IC¢H4NHMs, 60%

would constitute a formal total synthesis. The key questions Whereas the simpler produ@B had undergone selective
were whetherd could be prepared and whether it would osmium-triggered dihydroxylation at the side-chain allyl
undergo cyclization to the desired tetracycle. group, 12 produced a different result (Scheme 2). Dihy-
The initial target became the potentially unstable eth-
ylidene-containing trienon&0 (Scheme 1). Aldol reaction
of the enolate o6 with acetaldehyde afforded alcohd|
which was transformed into the corresponding mesyate

This compound was reduced with DIBAL-Hyielding the Z Z OH
enoned, and we were pleased to see that the mesyloxy group P, OH
had remained intact. Treatment with DBU then effected ©\N E——

Ms | Ms

elimination of the mesylate selectively to give trienat® |
as anE/Z mixture.

Despite the basic conditions, aromatization of this com- 12 1
pound was not observed. This ketone was reduced under
Luche conditiong, and alcohol 11 was subjected to 7 7
Mitsunob$ reaction with 2-iodophenylmethanesulfon- (o)
amide. This reaction was not successful, and we reasoned ©\ ©\N
that this was due to the use of the large phosphine, N .
triphenylphosphine. However, tributylphosphine gave a I Ms I Ms
mixture of starting alcohol and coupled product after 24 h, 13 15
and trimethylphosphine gave clean conversion to coupled
product12.

The side-chain allyl group needed to be oxidiZzedlec- ) ) _
tively in the presence of the other alkenes at this stage.droxylation and subsequent separation from the osmium
residues and oxidation with periodate gave ketbsas the
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Scheme 2
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structures and either high-resolution mass measurement or combustion E“m'”at'F’” afforded f_j'e”éll Se.leCtlvely’ which WaS then

analysis in support. converted into the crucial azid8 in two steps. This in turn
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Reagents and conditions: NaBH, , CeCl3 7H,0, MeOH, 67%; (ii) DIAD, Me3P, THF, pyridine, 51%; (iii) OsO4, NMO, acetone, water, tBuOH,
78%; (iv) NalQy, water, Et,0, EtOH, 65%; (v) NaBHy, MeOH, 20 min., 95%; (vi) DBU, toluene, reflux, 91%; (vii) MsCl, EisN, DMAP,
DCM, 78%; (viii) NaN3, DMF, 50°C, 72%; (ix) TTMSS/AIBN/CgHg¢/ reflux, 40%; (x) KoCO3, ICH=CHCH,Br, THF, 63%; (xi) Pd(OAc),,
Et3N, PPhs, MeCN, 32%.

was cyclized to the tetracyclg, as a mixture o andZ cyclization method to other complex products is currently
isomers. Alkylation with (Z)-3-bromo-1-iodopropene af- underway.

forded24, which was converted into the knotypentacycle
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