Asymmetric Total Synthesis of Taxol

Taxol (1)
Structural features:
[ strained [6-8-6-4] core
[J highly oxygenated
L bicyclo[5.3.1] skeleton
with bridgehead alkene
L] 11 stereocenters: 3 quaternary
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Retrosynthetic Analysis of Taxol
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Scheme 1. Structures of 1-hydroxytaxinine (1) and taxol (2) and the
synthetic plan for 1.
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Scheme 2. Model Study and Formal Synthesis of (+)-1-Hydroxytaxinine
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1. Compound 3 had opposite stereochemistry at C 9 and C 10 compared
with that of Swindell’s substrate 11

2. possessed an additional methyl group and OBn groupatC4and C 7
3. the steric hindrance around the C3—C4 olefinic bond of 3 was more

than that of 11



Asymmetric preparation of ketoaldehyde 3
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a Conditions
Entry (3a/3b/17)
1¢ Sml, (10 equiv), 25 °C 4/38/0
2 TiCl, (10 equiv), Zn (20 equiv), pyridine, 25 °C 6/trace/48
3 Sml, (10 equiv), Et;N (20 equiv), 25 °C trace/45/0
4 Sml, (10 equiv), Sm (2 equiv), 25 °C 8/9/38
5 Sml, (10 equiv), Sm (2 equiv), 65 °C trace/trace/64
6 Sml, (4 equiv), Sm (2 equiv), 65 °C tracel/trace/62

“Unless indicated otherwise, all reactions were performed on a 0.1
mmol scale in THF, and 3 was added using a syringe pump asa 0.1 M
THF solution over 0.5 h. Isolated yield. “A THF solution of Sml,
was added to 3 in THF (0.1 M). “Run on a 2.0 g (4.16 mmol) scale
in the same pot.
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Three major tasks:
a. setting the desired C3-stereocenter diastereoselectively
b. construction of the four-membered oxetane ring
c. installation of the side chain



Selected Failed Attempts to Construct the Desired C3 Stereocenter

a) epoxide opening strategy
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c) palladium-catalyzed reductive transposition strategy
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d) allylic diazene rearrangement strategy
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