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Stereocontrolled syntheses of 5-oxosilphiperfol-6-ene (1) and silphiperfol-6-ene (2) have been accomplished in four and five steps, with overall
yields of 32% and 26%, respectively, from 1-acetyl-3-methylcylopentene. The strategy features two pivotal reactions: (a) a Diels—Alder reaction
between 1,3-dimethylcyclopentadiene and 1-acetyl-3-methylcyclopentene, which proceeds with remarkable regio-, endo-, and diastereofacial
selectivities, and (b) an intramolecular Paterno—Buchi reaction to snap together the triquinane framework.

With three fused five-membered rings and four chiral centers, Our interest in the development of concise syntheses of
including two that are quaternary, 5-oxosiphiperfol-6/8ne complex molecules has spurred us to explore a unique
(1) and silphiperfol-6-eri& (2) represent formidable targets photocycloadditior-fragmentation strategy to di- and
for total synthesis.The challenge posed by these natural triquinane framework8 The strategy exploits the strain and
dense complexity that is achieved through the intramolecular
Paterno—Blichi reaction of 5-acyl-2-norbornenes and ap-
peared particularly well suited for the synthesis of triquinanes
1 and 2, as is evident from the retrosynthetic analysis in
Mé 3 Scheme 1. The complete carbon skeleton of the natural
product is present in oxetarde the PaterneBuichi product

Me

products has been taken on by others, and creative solutions Scheme 1

have been describéd.We report here highly expeditious Me
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syntheses of these compounds, using a strategy that is
convergent and stereocontrolled.
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of norbornenel. Critical to the success of the whole strategy
was the Diels-Alder reaction between 1,3-dimethylcyclo-
pentadieneg) and enoné. There were stringent require-
ments for this cycloaddition, which puts in place all the
carbons of the natural producit had to proceed with good
regio-, endo-, and diastereofacial selectizities.

The required enone, 1-acetyl-3-methylcylopente(@,
was readily prepared on a multigram scale by a simple, one-
pot procedure. Ozonolysis of 1,3-dimethylcyclohexene fol-
lowed by intramolecular aldol condensation of the resultant
keto aldehyde afforde@l in 77% vyield. The critical Diels
Alder reaction (Scheme 2) between enérend dienés was

Scheme 2

5-oxosilphiperfol-6-ene (1)
(a) 5, Eu(FOD)3 (10 mol%), toluene, 80 °C, 36 h, 84%. (b) hv,

Corex, 19h,79%. (c) LiDBB, THF,-78 *Cto10 °C, 35h,57%,
along with 10% reovered 3. (d) PDC, DMF, rt, 24 h, 84%.

carried out at 80C using 10 mol % Eu(fod)and proceeded
with remarkable selectivit§.Of the eight possible isomers,
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the desired “endo-methyl” cycloadduct was formed in
high yield as by far the major produttirradiation of4 using
Corex-filtered light gave oxetang (79%), the reductive
fragmentatiof? of which unraveled the cage to produce
allylic alcohol 7 (57%), a common intermediate to natural
productsl and 2. Oxidation of 7 with PDC gave 5-oxo-
siphiperfol-6-ene (1) in 84% yieltt.

Silphiperfol-6-eneZ) was synthesized by reductive deoxy-
genation of allylic alcohol7 (Scheme 3). Since direct

Scheme 3
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(a) Ac20, Py, DMAP, 0 °C, 20 min, 96%. (b) Li, ethylenediamine,
10 °C, 10 min, 71%, and 15% of recovered 7.

reductive deoxygenation (e.g., NaBHCRCOH) gave a
mixture of alkene regioisomers, a two-step sequence was
employed (Scheme 3). Alcohal was first converted to
acetate8 using AgO and a catalytic amount of DMAP
(96%). Reduction of8 with lithium in ethylenediamine
afforded silphiperfol-6-ene (2) in 71% yield (84% based on
recovered?).t!

In conclusion, the present work provides a compelling
demonstration of the Patern®Uchi/reductive fragmentation
strategy for complex molecule synthesis. Triquinane natural
productsl and2 were synthesized by a convergent strategy
from the readily available enorein just four and five steps,
respectively, using a route that afforded the highest overall
yields reported to date for these compounds.
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(9) Diene5 polymerized in the presence of common Lewis acids, even
ZnCl, or LiClO4. Although the thermal cycloaddition was successful, it
proceeded more slowly and with lower selectivity.

(10) The product was isolated in 92% yield after chromatography and
consisted of a (20:1):(1.4:1.0) ratio of (erdg3):(exo-c.:5) diastereomers,
the major product being the desired endd4). The assigned structures
are consistent with 2D NOE experiments. Further chromatographic purifica-
tion gave the desired isomer contaminated with some exo isomers in 84%
yield. This mixture was used in the next step, at which point the exo isomers
are consumed through unproductive processes.

(11) All compounds discussed exhibited spectral properties consistent
with the assigned structures (see Supporting Information). The spectral data
for 1 and2 were identical to those reported for the natural products (refs
3c, 1b,and 4).
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