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* Born: Chicago, IL. 1942 Research Interests by Decade

* 1960s: Reactivity of methylnorbornyl derivatives and cyclopropyl-
carbinyl cations

* 1970s: mechanisms of organic reactions; “unusually reactive”
molecules (e.g. 1,3-diradicals and vinyl cations); Bergman
cyclization; organometallic chemistry

* 1980s: synthesis and chemistry of organo-TMs, migratory insertion
and oxidative addition reactions, chemistry of dinuclear complexes,

Independent Career organo-TM enolates,

Education
* California Institute of Technology | *1990s-present: C-H activation, Green Chemistry

* B.A.: Carleton College, 1963

* Ph.D.: University of Wisconsin, Mad., 1966
NIH Fellow, Jerome A. Berson

* Post-doc: Columbia University, 1967
NATO Fellow, Ronald Breslow

- 1967: Noyes Research Instructor
- 1969: Assistant Professor
- 1971: Associate Professor
- 1973: Professor of Chemistry
* University of California, Berkeley
- 1977: Professor of Chemistry
-2002: G. E.K. Branch Distinguished Professor
Lawrence Berkeley National Laboratory

- >577 papers published to date

- Mentored over 200 undergraduates, graduate students and
postdocs

- Numerous teaching awards

Public Outreach Efforts
* Qutspoken advocate for the advancement of ethics in science

Honors and Awards * Created the Community in the Classroom (CIC) Program at UCB

* 1969: Alfred P. Sloan Fellowship

* 1984: National Academy of Sciences

* 1984: American Academy of Arts and Sciences

* 1986: ACS Award in Organometallic Chemistry

* 1987: ACS Arthur C. Cope Award (1996)

* 1994: DOE E.O. Lawrence Award in Chemistry

* 2003: ACS James Flack Award in Phys. Org. Chemistry

. Top Cited Papers
* 2007: NAS Award in Chemical Sciences

1. “Rhodium-Catalyzed C-C Bond Formation via Heteroatom-
Directed C-H Bond Activation.” Chem. Rev. 2010, 110, 624.

2. “Selective Intermolecular Carbon-Hydrogen Bond Activation by
Synthetic Metal Complexes in Homogeneous Solution.” Acc.
Chem. Res. 1995, 28, 154.

. “Reactive 1,4-dehydroaromatics.” Acc. Chem. Res. 1973, 6, 25.

4, “C-H Activation in Completely Saturated-Hydrocarbons- Direct

Observation of M + R-H = M(R)(H).” JACS. 1982, 104, 352.

5. “Para Benzyne- Generation as an Intermediate in a Thermal

Isomerization Reaction and Trapping Evidence for 1,4-
Benzenediyl Structure.” JACS. 1972, 94, 660.

w

Committee Memberships

* Editorial Boards (JOC, Organomet., Chem Rev., [JCK, JACS, OL.

* ACS Executive Committees (Org, Inorg., Organometallic)

* Department Review Committees (Caltech; UN, Reno; UM, Ann
Arbor; Harvard; Rutgers; NC State; UCSB



Justine deGruyter

Robert G. Bergman

Baran Group Meeting
02/07/2015

1-Cyclopropylvinyl Carbocations

AgNO,
I ® 1 [HO - > <o
; AgOAc OAc Tl n V}‘{_%/H
¢/ HOAc [ § V-Q;ﬁg{ W H
AgOTs OTs
® MeCN D §
JACS. 1969, 91, 2115. JACS. 1971, 93, 1925.
Imine Metathesis
NR, NR, NR, NR,
R >H Ry OH R >H R{ “H

H v[Zr] =NR H
R M\z _NtBu

e

| Ny |ve " THF

[Zr]i >< [z { >< Me
R R
| Me Me
R
[z _NR1 Ry __NR
H JACS. 1998, 120, 11828

Metal Enolates

PMeg oC,

oc Rh-Ci h-PMes TMSCI ™S o
/@/CH Ve MesP "0 o PhH, rt
—_—
R )\/Me PhMe, —40°C Bu /@)\(u\rsu
Me
R Me R
R=H, Me 89:11 syn:anti
MesP Me P
;,hh/oo )Ojis DMSO * 2~ CO OTMS
\PMes o -Me Mes
Ph Ph
Ph/J\ Ph)\/
1
OTMS 1 (1-4%) Q  OTMS (M ON = 100
)\/R PhCHO ——» R Ph - syn:anti ratios dependent on reaction
R 2 ! R conditions
2

JACS. 1989, 111, 938.

Reactive 1,4-Dehydroaromatics
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Enediyne drugs: "smart bombs"
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“Controlling the Reactivity of Bergman and Myers-Saito Cyclizations.”
D.A. Ryan, UIUC (2002).
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C-H Activation: The “Holy Grail” :
* Bond strength: 90-100 kcal/mol : "
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Bergman-Arnold
Niobium(Ill) Imido Complexes

For further reading on recent
RGB collaborations see: Burns
Group Meetings— Matt Landry

, (Stanford)
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Bergman-Toste

Nitroso Cobalt Complexes

Bergman-Toste-Raymond
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Polymers e

Ms Ms :
1 equiv. N 4 equiv. N |
Ms VAN M Ny M ! " Me
. Me_  Bn N S Bn N | Me OH Me oN_o
NO N H °N H | Me M
/ DMF, 45°C 0 % Ga- _ e
Bn Me Me 123 DMF, 45°C e Me 1797 ! MemMe 7% Ga-host e Ve W /
M,= 3300, PDI=1.04 M,=14,700, PDI=1.01 ! Me Me 1:1 D20:[DgIDMSO Me NH
i ac EE 45°C,pD=8.0  Me Me a
JACS. 2005, 127,17616. | b=ZZ
______________________________________________________________________ E c=ZE Keat (3-1) Kuncat (5-1) KoatKuncat
~ ! )
™S ™S ! 7% Ga-host a  29(4)x102 4.0(3) x 10°8 (730,000)
NH  PhMe N_ M 2P b 1.6(1)x102 7.7(8) x 10 2,100,000
1/2 [A(NMey)gl, + @ . E:[ o NMe : Unbuffered D,O 6(1)x 10 7(8)x 10 1100,
NH 100°C, 60 min N~ NHMe; ! i ¢ 57(1)x107? 3.3(1)x 108 1,700,000

mg T HNMe: ™S :
1
1 .

: Chem. Eur. J. 2014, 20, 3966.

o) T

(@) o) Me 1 Me (0] 1
oAy 1 y o H{ A 0 :
: /\M/\XJ\)NM O  PhMe 75°C O NMez
W neat, 25-75°C <0 ” NMe2 | Me O Me” |
m O 1

Organometallics. 2011, 30, 3217.



Robert G. Bergman Baran Group Meeting

Justine deGruyter 02/07/2015
Bergman-Ellman [RhCI(coe)lz (5 mol%)
Ri N\j I PCy3 (40 mol%)
Heterocyclic C-H Activation LX
R n Ry EtN3 (4 equiv)
[RhCl(coe)s]s (5 mol%) THF, 150°C

N//\; PCys (7.5 mol%) N;j\
@ Y% THF, 160°C ©: !
N ' N ©:N N N_ _Ph N
>—Ph ©i\>—Ph N S—ph
N N
o} z o}
Org. Lett., 2004, 6, 35

X @[;i? OO o o e R

BnN
[RhCl(coe),], (5 mol%)

JACS. 2001, 123, 2685.

B —— e

---------------------------------------------------------------------- ! Ligand (15 mol%), PhMe R
a 1. (PPhg)sRNCI Rig ; R
3 125 or 150°C, PhMe 2 !
Rz R |
2.1N HCI (aq.) In 3 ! BnN
h BnN ___Me BnN ___Me BnN ___Me Me BnN_ _Me
1
X=CHj, O, NR | A
n=0,1 X Me SiMe,Ph Ph N Me
! (0]
! Me
1
!
1

O._Me O Me O Me (0} H O._Me
Me Me Me JACS. 2004, 126, 7192.
/ g 5 y
R

. Me [RhCl(coe)s]s (5 mol%) Ve
R=Me, Ac, SOZPh E Me (P‘NMez)PhPEtz N Ve
JACS. 2001, 123, 9692. ! /j/ PhMe 100°C —
______________________________________________________________________ !
[RhCl(coe).], (5 mol%) . JACS. 2008, 130, 2452.
H PCys (7.5 mol%) H M e
\>< — ! (PhO),POLH R
@[,\? MgBBzo és m'l: %) (;[N/ : Me,NBH(OAG); ° NR,
150°C, !
| /
1
. (PhO)2P02H
N : ™S ™S
H N '~—N h [RhCl(coe)s]» (2.5 mol%)
N N Me R M = 2lo
N S \ S>—R 4 NR %) | R
@[ - @[ - @[ - \&g/ N\J,\P_ n E/—F E RS//\HJ\At 4-Me,N-CgHy-PEt (5 mol%) | Rs | NR, R .l
N S © Me g f b RO R PhMe, heat RN R, S
1 R.
o OtBu ! ? Rz
0 CN !
OBu o N | not isolated 1. PhSOzH NR
N N N Me N ! —78°C Me| 4
N (0] N Me Q \ !
N N st " S ! 2. Me,NBH(OAC); M° Me
H H Me © X "
1

JACS, 2002, 124, 13964. JACS. 2013, 135, 2478.



Robert G. Bergman

Baran Group Meeting

Justine deGruyter 02/07/2015
Total Synthesis of (+)-Lithospermic Acid Total Synthesis of Vasicoline
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Total Synthesis of Biologically Active Dihydropyrroloindoles
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Org. Lett. 2006, 8, 1745.



