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Born: February 22, 1960 in Manhattan, raised in New York city

BS, 1982: New York University, Yorke Rhodes

PhD, 1986: UC Berkeley, Robert Bergman

NIH Postdoc, 1988: MIT, Karl Barry Sharpless

Independent Career

University of Illinois: 1988-1993

Harvard University: 1993 (full prof.)-now
Sheldon Emory Professor & Chair

Also a consultant at Merck, Amgen, Cubist,
Firmenich, and PTC Pharmaceuticals.

Current Group: 12 graduate stuedents + 11 postdocs

128 former students and postdocs and 43 in academia

Biography

1. 1990: NSF Presidential Young Investigator Award

2. 1991: the Packard Fellowship

3. 1992: the Camille and Henry Dreyfus Teacher-Scholar Award
the Alfred P. Sloan Foundation Fellowship

4. 1993: the ACS Cope Scholar Award

5. 1994: the Fluka "Reagent of the Year" Prize

6. 1996: the Thieme-IUPAC Prize in Synthetic Organic Chemistry

7. 1999: the Baekeland Medal

8. 2001: the ACS Award for Creativity in Synthetic Organic Chemistry

9. 2002: the NIH Merit Award

10. 2004: election to the American Academy of Arts & Sciences

11. 2005: the Mitsui Catalysis Science Award

12. 2008: the ACS H.C. Brown Award for Synthetic Methods
election to the National Academy of Sciences

13. 2010: the Janssen Prize

14. 2011: the Noyori Prize
the Nagoya Gold Medal Prize

15. 2012: the Chirality Medal

16. 2013: the Remsen Award

Awards

website: http://www.people.fas.harvard.edu/~enjacobs/
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Research Impact

Published Items in Each Year Citations in Each Year

The latest 20 years are displayed.

Illinois: 19 publications Times Cited: 4987
Average citations per year: 199.48

Published Items in Each Year Citations in Each Year

Harvard: 204 publications Times Cited: 22725
Average citations per year: 1082.14

Highly enantioselective epoxidation catalysts derived from 1,2-diamino-
cyclohexane
By: JACOBSEN, EN; ZHANG, W; MUCI, AR; et al.
JOURNAL OF THE AMERICAN CHEMICAL SOCIETY Volume: 113 Issue: 18
Pages: 7063-7064 Published: AUG 28 1991

Enantioselective epoxidation of unfunctionalized olefins catalyzed by salen
manganese complexes
By: ZHANG, W; LOEBACH, JL; WILSON, SR; et al.
JOURNAL OF THE AMERICAN CHEMICAL SOCIETY Volume: 112 Issue: 7
Pages: 2801-2803 Published: MAR 28 1990

Asymmetric catalysis with water: Efficient kinetic resolution of terminal
epoxides by means of catalytic hydrolysis
By: Tokunaga, M; Larrow, JF; Kakiuchi, F; et al.
SCIENCE Volume: 277 Issue: 5328
Pages: 936-938 Published: AUG 15 1997

(from web of science)

Total citations: 1262

Total citations: 826

Total citations: 915

Research Overview

Catalyst &
New reaction

Synthetic
Applications

Mechanism

Top 100 Chemists, 2000-2010

Top 3 work
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Schiff Base in Metal Catalysis

Jacobsen(-Katsuki) epoxidation

Zhang, W.; Loebach, J. L.; Wilson, S. R.; Jacobsen, E. N. JACS 1990, 112, 2801
Irie, R.; Noda, K.; Ito, Y.; Matsumoto, N.; Katsuki, T. TL, 1990, 31, 7345
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Functionalized alkenes: e.g. Sharpless epoxidation of allylic alcohol

Unfunctionalized alkenes:

Jacobsen, E. N. et al. JACS 1991, 112, 7063
JACS 1994, 116, 9333

Katsuki, T.; Sharpless, K. B. JACS, 1980, 102, 5974
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NMO, m-CPBA
DCM, -78 oC

3a

86% ee

trans-alkenes are not good subtrates!
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The Mechanism
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General catalytic cycle

The controversy over oxygen transfer

Jacobsen, E. N. et al. JACS 1994, 116, 6937
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R = R' = alkyl

R' = alkenyl, aryl

Factors:
catalyst
oxidant

additives
...

Norrby, P. et al. JACS, 1995, 117, 11035

Linker, T. ACIEE, 1997, 36, 2060

R1R1

N N

R2R2 O O
Mn

Cl

1a: R1,R1 = -(CH2)4-, R2 = tBu
1b: R1,R1 = -(CH2)4-, R2 = OMe
1c: R1,R1 = -(CH2)4-, R2 = OTIPS
1d: R1 = Ph, R2 = Br

QAS

N

OH

Ph

PhBr
N

Ph
Cl

same ef fect as QAS neglibile

no explanation yet!
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Enantioslective outcome rationale

T 1994, 50, 4323
JOC, 1994, 59, 4378
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a. Jacobsen
b. Katsuki

Tetradentate Salen in LA catalysis

1. Ring-opening Reactions
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JACS 1995,117, 5897
JACS 1996,118, 10924

1b.THFCrIIIsalen.THFON3
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a second-order
dependence on

catalyst

proposed mechanism

bimetallic
catalysis

Kinetic resolution of terminal epoxides

N N
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tBu O O
Cr
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1

N N
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tBu O O
Co

OAc

2b
JACS 1996,118, 7420 Science 1997,277, 936

Acc. Chem. Res. 2000, 33, 421
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proposed mechanism

bimetallic
catalysis

JACS 2004,126, 1360
JOC 2012,77, 2486

8 possible stereochemically distinct pathways

JACS 2013,135, 15595

Extended to ring-opening of oxetanes

JACS 2013,135, 15595
84-99% ee
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JACS 1999,121, 8959
JACS 2003,125, 4442

JACS 2003,125, 11204
JACS 2004,126, 14724

ACIE 2005,44, 2393

JACS 2005,44, 1313

ACIE 2005,44, 2393

JACS 2004,126, 9928
Cooperative dual catalysis

time: 26-48 to 8-24 h
TMSCN: 2.5-4.0 to 2.0 equiv.
cat: 10-15 mol % to 7 mol %
ee: similar or better

2. Asymmetric conjugate additions
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JACS 2005,127, 62
ACIE 2007,46, 3701

e.g. 1: Asymmetr ic alkylations of Tin enolates

Miscellaneous reactions with Salen complexes3. Asymmetric 1,2-additions Sigman, M. S.; Jacobsen, E. N.
JACS 1998,120, 5315
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ACIE 1999,38, 2398

Tridentate Schiff base complexes

JOC 1998, 63, 403

6a: 70-82% ee
6b: 24-40% ee

tetradentate (salen)CrIII complexes

6a
6b

+
+

Hetero-Diels-Alder Reaction
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H-Bonding Catalysis
Development of Schiff base catalysts
Break into a new area and can't stop...

Reviews: Angew. Chem., Int. Ed. 2006, 45, 1520–1543; Chem. Rev. 2007, 107, 5713–5743; Angew. Chem., Int. Ed. 2013, 52, 534–561.

Sigman, M. S.; Jacobsen, E. N.
JACS 1998,120, 4901

ACIE 2000, 39, 1279
JACS 2002,124, 10012
JACS 2005,127, 8946
Nature 2009, 461, 968 ...
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Scaleable Strecker syntheses of unnatural -amino acids

Reviews: Angew. Chem., Int. Ed. 2006, 45, 1520–1543; Chem. Rev. 2007, 107, 5713–5743; Angew. Chem., Int. Ed. 2013, 52, 534–561.

Nature 2009, 461, 968
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JACS 2009, 131, 15358
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Review: “Asymmetric Ion-Pairing Catalysis” Brak, K.; Jacobsen, E. N. Angew. Chem., Int. Ed. 2013, 52, 534–561.

Pictet-Spengler Reaction
Mannich Reaction

Claisen Rearrangement
Cationic Polycyclization

......

Numerous
publications

Anion-binding catalysis

Oxidopyrylium-Based [5 + 2] Cycloadditions JACS 2011, 133, 14578
ACIE 2014, 53, 5912
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H2N
71% ee ND

-85% ee
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Total Synthesis
1. FR901464

antitumor antibiotic
JACS 2000, 122, 10482
JACS 2001, 123, 9974
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FR901464

40%, 7 steps
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48%, 4 steps

75%

JOC, 1978, 43, 5013
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2. (+)-Peloruside A
a potent microtubule stabilizer

ACIE 2010, 49, 6147
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(+)-peloruside A

3. Quinine and Quinidine
antipyretic, antimalar ial, analgesic, and anti-inf lammatory; ligand, catalyst, ...

JACS 2004, 126, 706
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7 Summary

Tetradentate Salen
chemistry

Tridentate Shiff
base catalysts

Small molecular
H-bonding catalysis

Total Synthesis

New reactions

His way to be a top chemist

Mechanistic Studies

remarkable insight to
identif y and ability to solve
highly important unsolved

problems


	Jacobsen-0-09182014
	Jacobsen-1-bio
	Jacobsen-2-pubs
	Jacobsen-3-epox chem
	Jacobsen-3-epox chem-mechanism
	Jacobsen-4-epoxide open-1
	Jacobsen-4-epoxide open-2
	Jacobsen-4-epoxide open-3
	Jacobsen-5-Conjugate
	Jacobsen-5-miscellaneous
	Jacobsen-5-Tridentate
	Jacobsen-7-H bonding-1
	Jacobsen-7-H bonding-2
	Jacobsen-7-H bonding-3
	Jacobsen-8-Total syn-1
	Jacobsen-8-Total syn-2-1
	Jacobsen-8-Total syn-2-2
	Jacobsen-8-Total syn-2-3



