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Biography:
Born: August 4, 1935
Place of birth: Kingswinford, Staffordshire, 
England

Education:
B.A. (1959), Pembroke College, Cambridge 
Ph.D. (1963), University of Cambridge under
John Harley-Mason
Post-doc (1963-1964) at Harvard with R. B. 
Woodward

Ian Fleming

Academic Career:
1962-1964: Research Fellow, Pembroke College, Cambridge
1964-2002: Fellow and Assistant Director of Studies in Natural Sciences, 
Pembroke College, Cambridge
1964-1965: University Demonstrator, Cambridge University
1966-1980: Assistant Director of Research, Cambridge University
1980-1986: University Lecturer, Cambridge University
1986-1998: Reader in Organic Chemistry, Cambridge University
1998-2002: Professor of Organic Chemistry, Cambridge University
2002-present: Emeritus Professor, Cambridge University

Awards and Honors:
• 1981 Tilden lectureship of the Royal Society of Chemistry
• 1983 Prize for Organic Synthesis
• 1993 Elected a Fellow of the Royal Society

Publication Record (1961 - present):
7 books (author or co-author)
9 books (editor or co-editor)
236 original papers
16 reviews
22 published lectures

Top 3 cited papers:
"The phenyldimethylsilyl group as a masked form of the hydroxy group"
J. Chem. Soc., Chem. Commun. 1984, 29-31.
~195 citations 

"The phenyldimethylsilyl group as a masked hydroxy group"
J. Chem. Soc. Perkin Trans. 1 1995, 317-337.
~183 citations

"The silylcupration of acetylenes: a synthesis of vinylsilanes"
J. Chem. Soc. Perkin Trans. 1  1981, 2527-2532.
~143 citations

Early Contributions
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Structure determination: 
Fischer: correct gross structure
Woodward: confirmed gross structure with synthesis 
Ficken, Johns, Linstead: relative configuration of methyl and 
propionic ester groups on D ring = trans
Burrell, Jackman, Weedon: stereochem and absolute configuration 
of phytyl group
Wolf, Brockmann, Biere, Inhoffen: relative configuration at C10
Fleming: absolute configuration at C7 and C8

8-cycloheptatrienylheptafulvenyl cation

ClR

Feming-Tamao Oxidation

R1 R2

Y

Y = SiR'3 or 
SiMe2Ph

R1 R2

OH

Fleming (1984):

Tamao (1983):

R SiR'3
30% H2O2 R OH

R SiMe2Ph
HBF4•OEt2

or
BF3•2AcOH

R SiMe2X R OHmCPBA

X = F or OAc

SiR'3 = SiMe2H, SiMe2F, 
SiMe2Cl, SiCl3, 
SiMe2(NEt2), SiMe2(OR), 
SiMe(OR)2, Si(OR)3

Nature 1967, 151.
J. Chem. Soc. Perkin Trans. 1  1981, 2527.

R Cl

R = H, Ph, Cl

R

deep red-brown blue

J. Chem. Soc. Perkin Trans. 1  1973, 1019.
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Silicon
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SiMe2Ph

Si-based protecting group for the αβ-unsaturation of αβ-unsaturated ketones
J. Chem. Soc., Chem. Commun. 1978, 177.

Application of method to syntheses:
J. Chem. Soc. Perkin Trans. 1  1981, 2520.
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Me Me

dihydrojasmone

Prostaglandin intermediate and loganin
Tetrahedron  Supplement No. 9, 1981, 37, Supplement No. 1, 13-24.
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1. Zn, AcOH,
 H2O

2. H2O2, 
AcOH, H2O

H

HMeO

O
OAcO

Corey lactone

A and F 
prostaglandins

"Plainly ours is inferior in 
this respect. Its strength,
however, is that none of our 
intermediates is so delicate
that it demands immediate 
use after preparation."
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 H2O O

Me3Si H

H

Me
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Me3Si H

H
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72% 27%

MeCHN2

1. Zn, AcOH,
 H2O

2. NaOMe, 
MeOHO

Me3Si H

H

MeMe3Si H

H

Me

NaBH4OH

1. MsCl, Py.
2. Et4NOAc

Me3Si H

H

Me

OAc
Cl S N C OOO

1.

2. HCl, H2O

H

H

Me

OAc

O
H2N

1. NaNO2, 
AcOH, Ac2O

2. NaOAc, 
H2O

3. CH2N2

H

H

Me

OAc

O
MeO

1. O3
2. Me2SH

H

Me

OAcO

CO2Me

OHH

H

Me

OHO

CO2Me

GluO (glycosidation was 
done previously)

- CSI generally reacts with alkenes to form β−lactams
- substitution is favored here due to presence of silyl group (easily displaced in the zwitterionic int.)
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O
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O
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Me
CuBr2,

(PhCO2)2

1. MeLi
2. H3O+

1. (PhMe2Si)2CuLi

2. MeI CO2Me

Me

PhMe2Si

OOOHHO

CH(OMe)3, 
pTsOH+

1. Ac2O
2. FVP

PhNMe3Br3

(PhMe2Si)2CuLi

carvone

dihydrojasmone

Me

1. (PhMe2Si)2CuLi

2. TMSCl, Et3N SiMe2Ph

OTMS
1. TiCl4

2. TsOH

CHO
O

MePhMe2Si Me

H2, Pd/C

O

MePhMe2Si Me

PhNMe3Br3

BF3AcOH

91%

42%

prostaglandin

loganin

PhMe2Si
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Me2AlCl

Synthesis of (±)-sparteine
Org. Biomol. Chem. 2005, 1557.

N
N

H

MeO2C

CO2Me
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CO2Me

HH
MeO2C Br

CO2Me
HH

MeO2C Br

75:25 (Br exo:Br endo)

NaOMe

HH
MeO2C CO2Me

HH
MeO2C CO2Me

1. Li, NH3
2. isoprene

75:25
MeOOMe

O O
H HMeOHH H

MeO2C CO2MeO3
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H H
MeO2C CO2Me

O
O

O

H H
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O
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O O
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Ph3P
H H

MeO2C CO2Me
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H H
MeO2C CO2Me

NN

NH2OH•HCl
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 Et3N

H H
MeO2C CO2Me

OH OH

NH HN

OO

H H

NH HN
LAH

HO OH
CCl4, 
Ph3P

(±)-sparteine

Synthesis of indoles from benzynes
J. Chem. Soc. Perkin Trans. 1  1979, 827.
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H

R2
OHR1

N
H

R2
R1

Prior work

NH2

R2R1

Cl  Bull. Soc. Chim. France 1966, 1335.
JACS 1961, 1691

R1 = R2 = H
R1 = Me, R2 = OH

Not Silicon

Approach to gelsemine
Tetrahedron 1988, 3931.
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OTHP

EtO2CHN OAc
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O
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O
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(all attempts 
failed)

gelsemine

1. PhNMe3Br3
2. DHP, H+

3. K2CO3, H2O
4. PyH+ TsO-,
    EtOH

N
H

R11. NaNH2-NH3

2. Pd/C or 
spontaneously
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Parikh-Doering Oxidation
JACS 1967, 5505.

R1

OH

R2 R1

O

R2

DMSO

SO3•py, Et3N

Non-Benzoid Aromatics

Top 3 cited papers:
"Sulfur trioxide in the oxidation of alcohols by dimethyl sulfoxide"
JACS 1967, 5505.
~596 citations

"The addition of dichlorocarbene to olefins"
JACS 1954, 6162.
~105 citations

"The cycloheptatrienylium (tropylium) ion"
JACS 1954, 3203.
~72 citations

The addition of dichlorocarbene to olefins
JACS 1954, 6162.

HCX3
KOtBu X

X

H

H

Ni, H2

X = Cl

Na

X = Br

Me

X = Br, Cl

The tropylium cation
JACS 1954, 3203.

Br H

HH

H
Br

Br

Br2 - HBr 4 H2

Pt

[14π+2π] cycloaddition
ACIEE 1969, 781. (Personal communication w/ Woodward and Hoffmann)

CN

CNNC

NC

NC
NC

CN
CN

[14π+2π]

Carbene Insertions

Cope Rearrangement

Not covered; see Acc. Chem. Res., 2009, 169.

Photolysis of phenyl azide
Tetrahedron  1965, 81.

N3
HNEt2 N

N(Et)2
hv

Tropolone
JACS 1950, 2305.

KMnO4
OHO

CH2N2, hv

Physical and chemical properties:
JACS 1951, 828.

"The comparable reactions attributable to ring C of colchicine and derivatives are outlined and 
found to parallel those of tropolone and derivatives very closely. This correspondence of 
properties constitutes a necessary but insufficient condition that colchicine have a tropolone 
structure."

MeO
OMe

OMe

O

OMe

HN
Me

O
colchicine

Biography:
Born: June 22, 1917
Place of birth: Fort Worth, TX
Died: January 3, 2011

Education:
B.S. (1937): Harvard
Ph.D. (1943): Harvard, under R. Linstead 
Post-doc: Harvard, with R. B. Woodward

Academic Career:
~1943-1952: Columbia University
1952-1967: Yale University
1967-1986: Harvard
1986-2011: Harvard, Emeritus Professor 

Awards and Honors:
• 1945 John Scott Medal, City of Philadelphia
• 1953 Pure Chemistry Award, ACS
• 1962 A. W. Hofmann Medal, Gesellschaft Deutscher Chemiker
• 1966 Creative Work in Synthetic Organic Chemistry, ACS
• 1967 William C. DeVane Medal, Yale University
• 1970 Theodore Williams Richards Medal, ACS, Northeastern Section
• 1973 Humboldt Senior Fellowship, Federal Republic of Germany
• 1974 D.Sc., honorary, Texas Christian University
• 1980 Honorary Professorship, Fudau University, Shanghai
• 1987 D.Nat.Sci., honoris causa, University of Karlsruhe
• 1989 James Flack Norris Award in Physical Organic Chemistry, ACS
• 1990 Robert A. Welch Award in Chemistry

William von Eggers Doering

yellow prisms



Chemists with Named OxidationsBaran Group Meeting
Leah Simke

8/29/2015

Page 5

Biography:
Born: March 22, 1914
Place of birth: New York City, NY
Died: March 13, 1993

Academic Institution
Purdue University

Nathan Kornblum

Top 3 cited papers:
"Base catalyzed decomposition of a dialkyl peroxide"
JACS 1951,  880.
~134 citations

"A new and selective method of oxidation. Conversion of alkyl halides and 
alkyl tosylates to aldehydes"
JACS 1959, 4113
~132 citations

"New and selective method of oxidation"
JACS 1957, 6562.
~109 citations

Kornblum Oxidation
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OH Br

Br

Selective replacement of the aromatic primary amino group by hydrogen in aromatic-
aliphatic diamines
JACS 1949, 2137.

NH2

NH2 NH2
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NH2
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NH2NH2 NH2 H3PO2

NaNO2

NH2 NH2
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H3PO2
NaNO2 Cl

HCl
- aliphatic primary amines do not react with HNO2 at pH < ~3

NH2 NH2

via:

N NH2
HNO2
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N N
NH

-H+

+H+ N
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H
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+H+
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NN

NH2

CH2

NH2

-N2

NH2

H2OOH

N2

OH

OH
HNO2H3PO2

X = Cl, Br, I X = Cl, Br, I

meso-2,5-Dibromohexane
JACS 1949, 2259.

Br

BrOH

OH
PBr3

Br

Br

meso-2,5-Dibromohexane

cooled to 
-5 ºC

Prior work:

fuming HBr

70 - 90%

>90%

- H3PO2 is the reducing agent and proton source
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Base catalyzed decomposition of a dialkyl peroxide
JACS 1951, 880.

O

Me
O

Me

Me
Me O

Me
HO

Me

Me
MeBase

Base = KOH, NaOH, piperidine

- top cited paper
- first demonstration of the  
instability of a dialkyl peroxide 
toward base

Displacement of the nitro group of substituted nitrobenzenes
JOC 1976, 1560.

O

NO2

O
NO2

Me

Me

Li

NO2

Me
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O

EtO
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O

EtO

OEt

NaOEt

NO2

NO2

NO2

SPhNaSPh PhO2S

NO2

PhO2S

SMe

NaSMe

Substitution reactions which proceed via radiacal anion intermediates

Direct conversion of nitro compounds to thiols
JACS 1978, 7086.

Synthesis of quaternary carbon compounds
JOC 1981, 1037.

O2N

MeMe

MeMe

O

OtBu HS

MeMe

MeMe

O

OtBu

1. "Na2S2"

2. Al/Hg

"Na2S2" = Na2S2 • H2O + 1/8 S8NaOEt

Examples:
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MeMe Me
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O

O
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O

O
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Me Me

MeMe

Me Me
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O

Me
Me Me

CHO
MeMe

Me MeNaCH2NO2

NaH, DMSO
NaOtBu
tBuOH
KMnO495% 91%

85%

Examples:

CN
CHO

MeMe
CHO

Me Me

CF3

F3C

S
PhO

O

CHO

Me Me

Me
Me

solvent is important: HMPA > DMSO > DMF

Proposed mech:

NO2 A
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H2C S

O
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R
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R
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R
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