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Education Experience
Cambridge University, B.A. 1959. 
University of British Columbia, M.Sc. 1961.
Massachusetts Institute of Technology, Ph.D. 1965 (with G. Büchi).

Professional Experience
Instructor, Harvard University, 1965-1967. 
Assistant Professor, Harvard University, 1967-1971. 
Associate Professor, Harvard University, 1971. 
Associate Professor, Oregon State University, 1971-1976. 
Professor, Oregon State University, 1976-1992. 
Distinguished Professor, Oregon State University, 1992-2003.
Distinguished Professor Emeritus, Oregon State University, 2003-present.

A very productive professor
64 students graduated from his lab
94 postdocs have worked in his lab

Fraser Fleming
University of Drexel

Pavel Nagory
University of Michigan

Xuegong She
Lanzhou University

Alexandre Yokochi
Oregon State University

Mitchell Avery
University of Mississippi

Rich Carter
Oregon State University

A very stubborn total synthesis professor
More than 60 natural products (including analogues) have been
synthesized in 43 years, no more than 36 methodology papers have
been published (just for fun?)
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A novel
chiral ligand

Acc. Chem. Res. 2016, 49, 1825
Synthesis. 2016, 48, 2768
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NH2
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NH2

2.91 Å 4.00 Å 4.27 Å

O

alkyl/aryl

O

alkyl/arylR3

R3

SR4

R4SH
cat. 10 mol%

AgBF4 10 mol%
DCE, r.t.

72-98% yield
82-98% ee

Org. Lett. 2015, 17, 4564

M=Fe, R1=t-Bu
R2=t-Bu, R3=H

M=Fe, R1=t-Bu
R2=t-Bu, R3=n-Bu

J. Am. Chem. Soc. 2014, 136, 13578

O

alkyl\aryl
EWG

EWG
alkyl/aryl

O
cat. 7.5 mol%
CHCl3, 50 oC

>80% yield
>90% ee

M=Cr, R1=t-Bu
R2=t-Bu, R3=H

OMe

TMSO

O

ArH

cat. 5 mol%
3 Å MS

t-BuOMe/Ph2O
-30~-20 oC

>91% yield
>92% ee O

O

Ar

O

HAr
Br

cat. 10 mol%
TMSCl, Mn, 3 Å MS
THF, then aq. HCl

Ar

OH

>92% yield
69-97% ee

M=Cu, R1=t-Bu
R2=t-Bu, R3=H

O

Halkyl/aryl
CH3NO2

cat. 10 mol%
4 Å MS, MeOH, 40 oC

81-99% yield
>91% ee

+

+

+
alkyl/aryl

NO2

OH

Org. Lett. 2012, 14, 6270

Org. Lett. 2011, 13, 2488

alkyl/aryl alkyl/aryl

O

+
R SH

cat. 20 mol%
DCE, -5 oC

89-98% yield
>93% ee

alkyl/aryl alkyl/aryl

OSR

[C/O]

Ar

N2CHCO2Et
cat. 5 mol%

KSAc 5 mol%
DCM, r.t.

CO2Et[C/O]

Ar

M=Co, R1=t-Bu
R2=OMe, R3=H

87-97% yield
83-98% ee

Org. Lett. 2014, 16, 3880

Chem. Sci. 2014, 5, 2200
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then

Tetrahedron. Lett. 1980, 21, 3174
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R1O
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[2+2] esterification

O

R3

R1
R4

R2
1. NH2NH2

2. CO(OEt)2
NaOMe R3

R1
R2

R4
NO

O

NH2
Pb(OAc)4

Me2SO

R3

R1
R2

R4
NO

O

N
S Me

O Me
100-120 oC

R3

R1 R4

R2
>90% yield

ON

O

N
SMe

OMe
DMSO

120 oC

~80% yield

J. Am. Chem. Soc.
1977, 99, 1172

J. Am. Chem. Soc.
1975, 97, 451

Tetrahedron. Lett.
1974, 38, 3361

hv
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N
H

N

O
R1

R2

EWG
EWG is critical
to good yield

hv N
O

R1 R2

H
N EWG

J. Org. Chem. 1975,40, 909. J. Org. Chem. 1975,40, 3502.

N
H

NH

O
R1

R2

1. o-NO2C6H4CH2Br

2. EWG N
N

O
R1

R2

EWG
hv

~70% yield
NH

O

R1 R2

1. deprotect

2. Ph2NNO
benzene, heat

J. Org. Chem. 1990,55, 6038.

Tetrahedron. Lett. 1993, 34, 207
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Me

O

Me
OTBS

N
O N

H

O

O

TMS
N

Me
H

O
CO2H

S NH
O

Me

Carbapenem PS-5

1. LDA, EtI
2. LHMDS,

PhSeCl

3. 30 %H2O2

NH2NH2•H2O

OH
1. o-NO2C6H4CH2Br

2. TBSCl
3. N3CO2(CH2)2TMS

4. hv
one diastereomer

O
OH

H

HO

Me

Solandelactone E and F
J. Org. Chem. 2008,73, 4139.

Org. Lett. 2007, 9, 3481.

O

OMe

OH
O

N Me

O

NO

Me

O

O

HO

OHMe

OMe

H
Br

phorboxazole A
Org. Biomol. Chem. 2012, 10, 7884.

Org. Lett. 2001, 3, 4003.
Org. Lett. 2006, 8, 6039.
Org. Lett. 2006, 8, 6043.

H

H

HO

Me

O O

HO

H

J. Am. Chem. Soc. 1995, 117, 6224.
Constanolactone A and B

Me
Me

Me Me

Me

Me

Me Me

J. Am. Chem. Soc. 1988, 110, 1624.
J. Chem. Soc. Perkin. Trans. 1. 1993, 759.

Botryococcene

O

Me

O

O N

O
O

Me

Me

O

Me OMe

OH
Me

H
OMe

OH
MeMe

Rapamycin
J. Org. Chem. 1996, 61, 2600.
Tetrahedron. 2009, 65, 6642.

N NH HN NH

NH

H H
O

O
Me

O3SO
OH

Epicylindrospermopsin
J. Am. Chem. Soc. 2002, 124, 4950.

J. Org. Chem. 2005, 70, 1963.

O

O

Me

O
Me

OH

HN
S

O
Latrunculin A

J. Am. Chem. Soc. 1990, 112, 
4991.

J. Org. Chem. 1992, 57, 5292

H
N O

NH2

Me

Me

Huperzine A
J. Org. Chem. 2015, 80, 11806.

Org. Lett. 2013, 15, 882.

Chem. Commun., 2000, 1263 
J. Chem. Soc., Perkin Trans. 1, 2001, 1831.
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NHMe



NH3

Me

Me

O
Me

B

James D. WhiteBaran Lab Group Meeting
Cheng Bi
01/12/19

O

Me

O

O

Me
Me

OH

O

O
O

OMe OH
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O
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O

O

Boromycin
J. Am. Chem. Soc. 1989, 111, 790.

J. Am. Chem. Soc. 1983, 105, 6517.

O H
O

O

N

Me
O

HO

Me

Me

Integerrimine
J. Org. Chem. 1986, 51, 5492.
J. Org. Chem. 1992, 57, 2270.

Providencin

O

CO2Me
OH

H

O

H

O

O

O

OAc

Me

H

J. Org. Chem. 2014, 79, 700.
Org. Lett. 2009, 11, 1433.

Prelog-Djerassi Lactone

O

Me Me

O
Me

CO2H
H

J. Am. Chem. Soc. 1979, 101, 226.

OO

O

O

O

Me

Me

Byssochlamic Acid
J. Am. Chem. Soc. 1992, 114, 9673.
J. Am. Chem. Soc. 2000, 122, 8665.

OOH

O
Me

O O

O
Me

O
Me

O

O

O

O Me
OH

Me

H

H

O Me
Me

Avermectin B1a

OH

H

Me

J. Am. Chem. Soc. 1990, 112, 1626.
J. Am. Chem. Soc. 1995,117, 1908.

O HH

Verrucarol

Me

MeHO

O

J. Org. Chem. 1981, 46, 3376.
Synthesis. 1998, 619.

Euonyminol
J. Am. Chem. Soc. 1995,117, 9780.
J. Am. Chem. Soc. 1997,119, 2404.
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Kendomycin
Org. Lett. 2005, 7, 235.O

HO OH
HO
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MeMe O
OH

Monic Acid J. Org. Chem. 1988, 53, 5909.
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Solandelactone E and F

H

H

HO
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Constanolactone A and B

CO2Me
n-Bu3SnH

AIBN
Bu3Sn CO2Me

O
1. PdCl2(MeCN)2

HO
O

MeO2C

HO
O

MeO2C+2. t-BuOOH
(+)-diethyltartrate

Ti(Oi-Pr)4

E:Z=4:1

1. LiOH
THF/H2O

2. SnCl4

H
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H

O O
H HOHO
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H

H

HHO

OH

O O

not obtained

SnCl4
MeNO2

Synlett. 1996, 31.

O

OH
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O
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H

HO

RCM

H O

H

OH
HO

O

1. Ph3CCl ,Et3N
2. HCCCH2OTBS

BF3•Et2O

3. TBSCl, imidazole
4. TBAF/THF

TrO
OTBS

OH

1. NaAlH2(OCH2CH2OCH3)2
2. MsCl, LiCl

3. Bu3SnLi
4. TBAF/THF

TrO
OH

SnBu3 Tf2O/DCM

H

H
TrO

H

H
TrO

7.6:1

+
H

TfO OTr

H

Bu3Sn

H
H

TfO OTr

H

H

SnBu3

H
TfO OTr

H

HBu3Sn

H
TfO OTr

H
H

SnBu3> >>

disfavored strongly disfavored

To increase
stereoselectivity,
cis-olefin may be
a better substrate

MeO2C
CO2Me

OH

1. BH3•SMe2
2. Ph3CCl, Et3N

3. TBSCl, imidazole

4. DIBALH
5. TPAP, NMO

TrO
OTBS

O
TrO

OH

SnBu31. (CF3CH2O)2P(O)CH2CO2Me
2. DIBALH

3. MsCl, LiCl
4. Bu3SnLi

5. TBAF/THF

Tf2O/DCM H

H
TrO

exclusively

H

H

TrO O
O

1 2
3

45

6

H

H

PGO O
OH

H
TBDPSO OH OH

H

H
TBDPSO OTES

O 1. CH2CHMgBr

2. AcOH
THF/H2O

H

H
TBDPSO O O

O

(Cl3CO)2CO
Et3N, Py

Cp2TiMe2
toluene, Δ

OO

O

O

O

Me

Me

Byssochlamic Acid

O

N NH HN NH

NH

H H
O

O
Me

O3SO
OH

Epicylindrospermopsin
Me

O
Br

O

O

Br
CO2Me
CO2Me

Me Pr

CO2H

CO2H

O

Et

O

Et

Br
CO2Me Et

HOH2C CH2OH

O
O

O

O

Et

Pr

O

O

O

O
Pr

Et

1. hv, Ph2CO
2. aq. Na2CO3
then aq. HCl

3. CH2N2
+

3 isomers

1. DBU
2. aq. LiOH

3. aq. HCl

no isolation

1. NaH, (MeO)2CO

2. Br2

Br
1. NaOMe/MeOH

2. LAH

DCC, Δ,
DMAP•HCl

1. hv, DCM
2. Δ, toluene

+

N
H

OH

NH2
Me

NH2
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O O

NBn2

N N

OMe

OMeBr

+ n-BuLi, CeCl3

O

NBn2

N N

OH

OMe

OMe
TrO

N N

OMe

OMe

OH

NBn2

1. Ph3CCl, Et3N

2. L-Selectride N N

OMe

OMe

OTBS

NH
Boc

O
1. TBSOTf, Et3N

2. HCO2H
3. H2, Pd(OH)2/C

4. Boc2O, Et3N
5. TPAP, NMO

Ar O
O

Ar O
OMs

Me

Ar O

Me

NH2

Ar O

Me

NHOH

1. cis-2-butene
n-BuLi, (+)MeOB(Ipc)2

2. Ms2O, Py

1. NaN3, Δ

2. Ph3P

1. p-MeOC6H4CHO
2. m-CPBA

3. HONH2•HCl
Ar=p-BrC6H4

N

N

OTBS

HN

N OMe

OMe
Boc

O

H

OAr

Me

MeOH/MS
Δ

exo addition

N

N

OTBS

HN

OMe

OMe
Boc

N
O

Me

O Ar

toluene
MS, Δ

N

N

OTBS

NH2

OMe

OMe

N
H

OH
Me

OAr

1. Zn, NH4Cl
2. HCl/MeOH

Tetrahedron. 1985, 41, 3497.

Me

Me

Me

Me

Me

Me

Me

Me

Botryococcene

Me Me
I

I

Me

Me
I

O

Me
OHMeO

Me
OMOMHO CO2MOM

Me
MOMO

Me
Me

OMOMOHC
1. MOMCl

2. LAH

1. p-TsCl
2. KCN

3. DIBALH

1. Ph3PC(CH3)CO2Et

2. KOH
3. MOMCl

Me
MOMO

Me

C
O H2C O

CH3O
+

Me
MOMO

MeO2C Me
OH

Me
MOMO

Me CO2Me
OH

J. Org. Chem. 1976, 41, 585.
LDA

HMAP

O H
O

O

N

Me
O

HO

Me

Me

Integerrimine OO

Me
Me

OH
OH

O

Me
O

HO

Me

Me OH

Me

CO2Me
O

Me

O

Me

SEM I

Me

OAcMe
1. SEMCl
2. LAH

3. Swern [O]

4. MeMgBr
5. Swern [O]

1. CH2CHMgBr
2. TBAF
3. TsCl

4. NaI, Δ
5. Ac2O

1. LDA
2. aq. NH4Cl

3. NaIO4
4. CH2N2

O

Me Me

Me

Me

OH

Me

Me

Me

ODNBMe
BNDO

Both methods
require 14 steps

in total

Maybe a better
starting

material?

1. HCl/MeOH
2. LAH

3. PCC [O]
4. Eschenmoser’s salt

5. NaBH4

1. Ti(OiPr)4
(-)-DIPT, t-BuOOH

2. 3,5-DNB chloride
3. LAH

4. 3,5-DNB chloride

1. NaIO4
2. K2CO3

3. HCl
4. NaIO4
5. CH2N2
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O

Me

O

O

Me
Me

OH

O

O
O

OMe OH
Me
Me
O

O

O Me

O

O

NH3

Me

Me

O
Me

B

Boromycin

4. Eschenmoser’s salt
5. NaBH4

Me
Me

O

O

OMe OTBDMS
Me
Me

Me
O

O
OMe

O

O

O
Me

OTBDMS

TBDMS

O
OTBDMS

Me
Me

O

O

OMe OTBDMS
Me
Me

O

O
OMe

O

TBDMS

O
OTBDMS

Me
O

TBDMSOTBDMSO
HO

Me
OTBDMS

TMS

Me
Me

O

O

OMe OTBDMS
Me
Me

Me
OTMS

Me

O Me

OTBDMS

TBDMS

OTBDMS

TBDMSO
O

Me

OH

Me
Me

OH

O

O
O

OMe OH
Me
Me
O

HO

HO Me

OH

O
Me

OTMS

O
TMSO

TMSO

O

Tetrahedron. Lett. 1984, 25, 3399.

1. TBAF/THF

2. DMAP

N
CH3

ClI

LiHMDS
TMSOTf

TBAF/THF

R1

O

O
O

OR2

O

O

OR2
O

R1

H2OBase

Base

R1

O

OH

O

OR2R1

O

O

O

OR2R1

O

O

O

OR2

1. TMSCl

2. m-CPBA

J. Org. Chem. 1996, 61, 2600.

R1

O

O

O

OR2

Chan rearrangement
serves as a useful tool
to synthesize moiety

H
N O

NH2

Me

Me

Huperzine A

N

N
Me

Me OMe
H

H
H EWG

aza-prins

O

OH

O
H

O

Me

H

H

O

Me

H

OTIPS

N3

H

O

Me

H

OTIPS

H
N

SePh

O

H

O

Me

H

O

H
N

H

H

O

SePh H

O

Me

H

O

N OMe N

O
Me

Me

O

OMe
H

H

N

O

OMe
H

H

N N(SO2CF3)2

KHMDS
1.

2. (Ph3P)4Pd
(SnMe3)2

1. Zn, NaOH
2. DMP

3. MeMgI
4. DMP

1. NaIO4

2. MeI
Ag2CO3

1. AlMe3, Δ

2. HF

1. LAH
1. TIPSCl
KHMDS

2. PhIO
TMSN3

Br Me

1. Ag2O

2. hv
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N

N
Me

Me OMe
H

H
CO2Me

N OMe

NH

Me

Me
MeO2C

H
N O

NH2

Me

Me

O HH

Verrucarol

Me

MeHO

O

OH

TMSIH2NCO2Me
p-TsOH, Δ

Providencin

O

CO2Me
OH

H

O

H

O

O

O

OAc

Me

H

O

O
CHO

Me
O

O
Me

CHOAldol disconnection?

O

O
CO2Me

EtO O

O

EtO
H

Me

O

Me

OH

Me

OH

O
Me

Me

H

Me

HO

O

O
Me

MeO2CMeO2C

OO

OO

H
H

MeHO

O

OO

H
H

MeHO

Me O HHMe

Me
O

O
O

O

OO

H
H

HO

Me

Pd
L

L

Me

+
toluene, Δ

1. (HOCH2)2
CSA

2. hv
HC CH

p-TsOH

Acc. Chem. Research. 1974, 7, 106.Cargill rearrangement

1. MeMgBr

2. POCl3/Py

(Ph3P)4Pd
Ph3P

HO

2+2 cycloaddition?
Selectivity issue

Natural occurring
chiral center?

O

O

O

O
O

HO

Me Me

Me
Me

O

O

O

PMBO

Me
Me

O

PMBO

OMe

OTBS

1. PMBCl/NaH
2. AcOH/H2O

3. Ph3P, I2
imidazole

1. HCl/MeOH

2. TBSOTf

O

PMBO

OMe

OTBS

Cp2
Zr

H

H
O Zr

OMe
F3B

PMBO

H

Cp
Cp

O Zr

H

OTBS

H

OPMB

H

H

Cp
H

H

H
O ZrPMBO

H

Cp
Cp

TBSO TBSO
H OH

OTBS

PMBO

OHTBSO

PMBO

Cp2ZrCl2
n-BuLi

favored

disfavored

OTIPS

OAcPivO

H

O

OTIPS

OAcPivO

O

OTIPS

OAcPivO

O
OTBS

1. TIPSCl
2. DDQ
3. TsOH

4. OsO4, NMO
NaIO4

5. PivCl/Py
6. Ac2O/Py

C

TBSO

1. SnCl2/NaI

Br
TBSO

2. DMP

AgNO3

silica

O

O

Me

O

Me

OH

Macrolide Core of
Latrunculin A

Many natural
macrolide contains
repeating alkenes
with E, E, Z or E, Z

geometry

Sequential wittig
olefination?

J. Am. Chem. Soc. 1993, 115, 8835.
Org. Lett. 2002, 4, 1927.
Org. Lett. 2005, 7, 511.

Ph3P

Ph3P
Nu
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Euonyminol

O

OH
OH

Me

OH
HO

OH
OH

HOMe

OH

OH

Tetrahedron. 1995, 51, 5743.
Tetrahedron. Lett. 1992, 33, 557.

Br
Br Ph3P

Br Ph3P

Br

O O

R1

Li Li

R1
Ph3P

O OLi R2CHO

Ph3P, r.t. LDA, -78 oC

O O

R1

LDA, -78 oC
R1

O OR2

+

workup

For both aryl and alkyl aldehyde, the yields are above 47% (67% as the highest)
When R2 is alkyl group, geometry selectivity is very good (E:Z > 8:1)
However if R2 is aryl group, geometry selectivity is much lower (E:Z~2:1)

PhSO2CH2R CNR
applicable substrate but

selectivity is low

Me CHO

OH

CO2Me

Me
OTBS

O

O

CO2Me

O

O
H

Me

OTBS
CO2Me

O

O
H

Me

OTBS
CO2Me

Br
O

O Me

OTBS
CO2Me

O

Me

OTBS
CO2Me

OH

O

Me

OTBS
CO2Me

OH
O

O

Me

OTBS
CO2Me

O
O

Mg

Me

O

Me

OTBS
CO2Me

O
O

Mg

Me

Me

O

Me

OTBS
CO2Me

OH
O

Me

O

Me

OTBS
CO2Me

OH
O

Me
O

O CO2Me
Me

O OTBSOV

O

CO2Me

O
Me

OCOCF3

HOMe

O

OH

OTBS
O

HOMe

O

OH

OTBSMe

O
O

O
OMe

O

OTBSMe

O
O

O Ph

O
OMe

O

Me

O
O

O Ph

O TBS

O
OMe

O

Me

O
O

O Ph

O TBS
OH

O
OMe

OH

Me

O
O

O Ph

O TBS
O

O
OMe

OR

Me
O Ph

OR
OR OROR

O

OAcOAc
Me
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