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Career Snapshot
1965 B.S. at University of North Carolina
1971 Ph.D. at Florida State University (Adv. Martin Schwartz)
1971-73 Postdoc at Stanford University
1973-78 Assistant Professor at Purdue University
1978-85 Associate Professor at Virginia Tech
1985-present Professor at Florida State University

         Chief Scientific Officer and co-founder of Taxolog, Inc.
         President and founder of MDS Research Foundation and

              Syncure, Inc.
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Biogenetic synthesis of maritidine
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Key Points:

•Phenolic para coupling

•Second report of a biogenetic
synthesis for this alkaloid class

maritidine

(+)maritidine

Refs:  JACS 1970, 92, 1090.
          JACS 1969, 91, 2800.

VOCl3
ether

K2CO3
MeOH/water

1. NaBH4

2. CH2N2

10% HCl
reflux 1hr

95% yield64% over 2 steps

24% yield



Aromatic Palladation
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Li2PdCl4

narwedine

Et3N



Synthesis of Narwedine
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Tl(OCOCF3)3 narwedine
H+

narwedine
Key Points:

•Ortho phenolic coupling

•Interesting rearrangement

11 is obtained if 
reaction is quenched
with water at low temp

JACS 1988, 314.



Carbopalladation
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Key Points:

•Heteroatom directed activation of
alkene

•Nice tandem functionalization of
alkene



Prostaglandin
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9

10

At 25oC:  10 is major product
At 0oC:  9 is obtained in 92% yield

JACS 1977, 8083.

Key Points:

•Nitrogen chelate directed
regiochemistry

•Relative stereochemistry directed
by palladacycle



Enantioselective Synthesis of Aphidicolin
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Chiral sulfinyl butenolides: Key Points:

•Enantioselective preparation of 2-
(p-tolylsulfinyl)-2-butenolides

•Formation of quaternary centers
via Michael addition

Formation of vicinal quaternay centers:

Refs:  JOC 1986, 5480.
          TL 1986, 2191. Chiral sulfoxides prepared via of menthol sulfinates

-both enantiomers are readily available

Two EWGs needed on Michael acceptor to overcome steric effects



Enantioselective Synthesis of Aphidicolin
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Key Points:

•Formation of quaternary centers
via Michael addition

•Tandem Michael reaction to form
B ring



Total Synthesis of Hemibrevetoxin B

Baxter 11 - CU Synthesis Lit Group - Holton

Key Points:

•First convergent synthesis

•Cascading cyclization as key step

•6-endo epoxide opening

1

39 steps; 4% overall yield
through longest linear sequence

7 steps
3

62%
yield

13 steps
4

46%
yield

Cascading cyclization
Through epoxide opening

Ring closing
metathesis

Ref:  JACS 2003, 7822.



Total Synthesis of Hemibrevetoxin B
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Total Synthesis of Hemibrevetoxin
Intermolecular epoxide
opening

Intramolecular epoxide
opening

5-exo                   6-endo
Favored               Disfavored

Need 6-endo cyclization:

Ref:  Houk et al. JACS, 1993, 8453.

Key Points:

•Phenolic para coupling

•Second report of a biogenetic
synthesis for this alkaloid class
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Taxol Synthesis - Taxane Skeleton
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Key Points:

•Ring expansion via Grob
fragmentation

•Initial step toward taxol

Grob Fragmentation:

JACS 1984, 5731.

5 chemical steps
53% overall yield

Introduction of Ring C:



Synthesis of Taxusin
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Key Points:

•Grob fragmentation effected on
more functionalized substrate

•MEM ether directed alkylation

Functionality at C-6 and C-7
needed to be introduced before
Grob fragmentation

Stereospecific addition of
α-Methoxyvinyllithium 

    in THF:  1:1 mixture
    in hexane:  >30:1

JACS 1988, 6559.



Total Synthesis of Taxol
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Total Synthesis of Taxol
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6 found to exist in chair-boat conformation
-chair-chair and boat-chair 
 only 2.5 kJ/mol less stable

7 is a 6:1 mixture of chair-chair and boat-chair conf.

93% yield

75% yield85% yield

97% yield

Swern ox.

95% yield

Introduction of bridgehead hydroxyl requires
boat-chair conformation



Total Synthesis of Taxol
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Key Points:

•First use of Chan rearrangement
in a cyclic system

•Selective deprotonation

Chan rearrangement:

Chan et al. TL, 1984, 3399

11                   12SmI2

6:1 cis/trans

14c: 88% yield

91% yield
(recycled)

88% yield

5a to 15:  12 steps
                40% overall yield



Total Synthesis of Taxol
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Key Points:

•First use of Chan rearrangement
in synthesis

•Selective deprotonation

8c

93% yield from 24b



Side Chain Incorporation
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Key Points:

•Reaction with β-lactam is
superior to other methods to
install side chain

•Lithium alkoxide patent

80% yield, 50% conversion

Taxol BMS commercialized process
used this method (LHMDS)



β-Lactam Synthesis
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Chiral auxillary is expensive

Ojima’s and Georg’s Chiral Synthesis of β-Lactams



β-Lactam Resolution
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Enzymes are also expensive, but can be obtained from cheap source 
and used immediately (BBLS = Buffered Beef Liver Solution)

Process used for initial deliveries of Taxolog’s first two drug candidates (in Phase II)


