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S Ph

O

Bu3SnH (1.5 equiv.)
AIBN (5 mol%)

PhH, rt, 12 h
67%

O

Allyl sulfoxides as precursors for radical two-carbon ring expansion.
Chuard, R.; Giraud, A.; Renaud, P. Angew. Chem. Int. Ed. 2002, 41, 4323.

Ring Expansion

8 examples (yields 36-67%).

O
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Enantioselective Cu-catalyzed reduction of heteroaromatic ketones.
Lipshutz, B. H.; Lower, A.; Noson, K. Org. Lett. 2002, 4, 4045.

1,2-Addition

8 examples (yields 68-98%, %ee 75-99%).

CuCl/t-BuONa (1 mol%)
A (0.05 mol%)

PHMS (4 equiv.)
PhMe, –50 °C, 2 h

97%
er = 95:5

Ar  =

Cp(CO)3W
O

TsN N O

Cp(CO)3W

N O

O

Synthesis of bicyclic lactams via [3+2] cycloaddition of alknyltungsten complexes.
Madhushaw, R. J.; Hu, C. C.; Liu, R. S. Org. Lett. 2002, 4, 4151

[3+2] Cycloaddition

8 examples (yields 54-90%).

I2 (1 equiv.)

CH2Cl2, rt, 12 h
84%

BF3•Et2O (50 mol%)

CH2Cl2, –40 °C → rt
64%

Ts Ts
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PhI(CN)OTf (1.2 equiv.)

CH2Cl2, –40 °C, 30 min

LiHMDS (1.3 equiv.)
DME, –40 → 0 °C, 75 min

KF-Al2O3 (2 equiv.)
THF, –78 °C → rt, 3 d

(a)

(b)

NHTsMeO

MeO

OTIPS

IPhOTf

NHTsMeO

MeO

OTIPS

SnBu3

N

O

MeO

MeO

Total synthesis of pareitropone via alkynyliodonium salt chemistry.
Feldman, K. S.; Cutarelli, T. D.; Florio, R. D. J. Org. Chem. 2002, 67, 8528.

Ring Expansion

36%
pareitropone

NIS (2 equiv.)
LiCl (3 equiv.)

THF, rt, 1 h
83%

In2I3

THF, rt, 4 h

3

H

OAc
C6H13

H
H

OAc

InL2

H
C6H13

H

OAc

I

H
C6H13

Stereoselective synthesis of halocyclopropanes via halogenation of cyclopropylindium reagents.
Araki, S.; Kenji, O.; Shiraki, F.; Hirashita, T. Tetrahedron. Lett. 2002, 43, 8033.

Carbometallation

4 examples (yields 41-83%).

O

CF3

Sn

OH

CF3

Ti-catalyzed allylation of ketones
Waltz, K. M.; Gavenonis, J.; Walsh, P. J. Angew. Chem. Int. Ed. 2002, 41, 3697.

1,2-Addition

10 examples (yields 67-99%, %ee 76-96%).

                    (1.5 equiv.)
Ti(Oi-Pr)4 (30 mol%)

binol (20 mol%)

 i-PrOH (20 equiv.)
CH2Cl2, rt, 20 h

93%

4

S

BnO

BnO tol

O

CHO

BnO

BnO

Cyclization

10 examples (yields 30-98%, %ee 77-99%).

Sulfur-functionalized olefins for titanacycle formation.
Narita, M.; Urabe, H.; Sato, F. Angew. Chem. Int. Ed. 2002, 41, 3671.

Ti(Oi-Pr)4 (1.25 equiv.)
i-PrMgCl (2.5 equiv.)

Et2O, –78 → –50oC, 5 h

56%
er = 95:5

Boc
N

O
i-Pr

NHBoc

OH

Enantioselective Metallation

17 examples (yields 25-85%).

Enantioselective alkylative double ring opening of epoxides.
Hodgson, D. M.; Maxwell, C. R.; Miles, T. J.; Paruch, E.; Stent, M. A. H .; Matthews, I. R.; Wilson, F. X.; 
Withetington, J. Angew. Chem. Int. Ed. 2002, 41, 4313.

(–)-sparteine (3.4 equiv.)
i-PrLi (3.4 equiv.)

Et2O, –78 °C → rt, 21 h

78 %
er = 93.5:6.5
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CrO2(OAc)2 (5 mol%)
Ac2O (3 equiv.)

H5IO6 (3 equiv.)
–40 °C, 20 min

69%

O

BzO

H

AcO

H

O

BzO

H

AcO

OH

H

Chemoselective Cr-catalyzed oxidation of C-H bonds.
Lee, S.; Fuchs, P. L. J. Am. Chem. Soc. 2002, 124, 13978.

Oxidation

16 examples (yields 23-97%).

O

OR1

R1

Me
CMe3
4-MeOBn

Yield

81%
87%
85%

%de

90%
18%
76%

                   (2 equiv.)
LDA (2.1 equiv.) 
THF, –78 °C, 30 min

ClTi(Oi-Pr)3 (4.2 equiv.)
THF, –78 °C, 30 min
N-sulfinyl imine (1 equiv.)
THF, –78 °C, 3 h

(a)

(b)

(c)

O

S
N i-Bu

H
NH

S
O

OR1

O

i-Bu

1,2-AdditionStereoselective synthesis of β-amino acid derivatives.
Tang, T. P.; Ellman, J. A. J. Org. Chem. 2002, 67, 7819.

17 examples (yields 65-94%).

 A (0.0005 mol%)
t-BuOK (0.0012 mol%)

H2 (300 psi)
propan-2-ol, rt, 2 h

R

o-OMe
m-Br
p-CF3

conversion

99.6%
100%
100%

%ee

93.3%
99.5%
97.7%

O

R1R1

OH
N

N

MeO
MeO

OMe

OMe

Ar2
P

P
Ar2

H2
N

PhN
H2

PhCl
Ru
Cl

Enantioselective Ru-catalyzed hydrogenation of aromatic ketones.
Wu, J.; Chen, H.; Kwok, W.; Guo, R.; Zhou, Z.; Yeung, C.; Chan, A. S. C.  J. Org. Chem. 2002, 67, 7908.

Hydrogenation

27 examples, (conversions 93.4-100%, %ee 78-99.9%).

A     Ar = 3,5-(Me)2C6H3

PdCl2(dppf)•CH2Cl2 (2 mol%)
t-BuNH2 (10 mol%)

i-PrOH-H2O (2:1), ∆, 10 h

R

CF3
NO2
CN

Yield

65%
71%
87%

H17C8 BF3K

Br

R

H17C8

R

Suzuki-Miyaura cross coupling reactions of potassium alkenyltrifluorobor ates.
Molander, G. A.; Bernardi, C. R. J. Org. Chem. 2002, 67, 8424.

sp2-sp2 Coupling

37 examples (yields 59-91%).

+

(Cy3P)2RuCHPhCl2 (10 mol%)
CH2Cl2, rt, 14 h

NEt3, air
CH2Cl2, rt, 7 h
93%

(a)

(b)

O

O

MeO OMe

O

O

OMe

OMe
O

OH

CO2H

HO
OH

HOHO
HO

Synthesis of sialic acids via desymmetrization by ring closing metathesis.
Voight, E. A.; Rein, C.; Burke, S. D. J. Org. Chem. 2002, 67, 8489.

Metathesis

Neu5Ac

Formal total syntheses of sialic acids KDN and Neu5Ac.
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•
CO2Bn

                    (1 equiv.)

Zn(OTf)2 (5 mol%)
CH2Cl2, rt

N

Me CO2Bn

N

Zn-catalyzed [3,3]-sigmatropic allenoate-Claisen rearrangement.
Lambert, T. H.; MacMillan, D, W. C. J. Am. Chem. Soc. 2002, 124, 13646.

[3,3]-Sigmatropic Rearrangement

94%
syn: anti > 98:2

14 examples (yields 75-97%, %de 82-86%).

In(OH)3 (5 mol%)
CH2CHCH2SiMe2Cl (1 equiv.)

CHCl3, 0 °C, 48 min
72%

HSiMe2Cl (1.2 equiv.)
In(OH)3 (5 mol%)

CHCl3, 0 °C, 20 min
78%

O2N

O

O2N

Cl
O

Ph

Cl

Ph

In-catalyzed conversion of carbonyl compounds to organic halides.
Onishi, Y.; Ogawa, D.; Yasuda, M.; Baba, A. J. Am. Chem. Soc. 2002, 124, 13690.

Deoxygenative Halogenation

16 examples (yields 46-90%).

Ipc2BH (1 equiv.)

CH2Cl2, 0 °C

PHCHO (0.82 equiv.)
CH2Cl2, -78 °C, 2 h

Ph(CH2)2CHO (1.7 equiv.)
rt, 1 d

(a)

(b)•
H

HB

H

O
O

Ph
PhPh

Ph

BIpc2B
O

O

Ph
PhPh

Ph

Ph

OH

(CH2)2PhOH

Enantioselective synthesis of 1,5-anti- and 1,5-syn-diols using a double allylboration sequence.
Flamme, E. M.; Roush, W. R. J. Am. Chem. Soc. 2002, 124, 13644.

1,2-Addition

95%
er = 97.5:2.5

dr = 14:1

19 examples (yields 34-95%, %ee 82-96%).

Rh(CF3CONH)4 (1 mol%)
NH2SO3CH2CCl3 (1.1 equiv.)

PhH, 0 °C
85%

Me

Ph
Ph

Me

NSO3CH2CCl3

Rh-catalyzed olefin aziridination.
Guthikonda, K.; Du Bois, J. J.  Am. Chem. Soc. 2002, 124, 13672.

Aziridination

12 examples (yields 57-95%).

Pd(OAc)2 (5 mol%)
P(t-Bu)2Me (10 mol%)

t-BuOK (3 equiv.)
t-amyl alcohol, rt, 1 d

85%

Br Ph

Suzuki reactions of unactivated alkyl bromides.
Kirchoff, J. H.; Netherton, M. R.; Hills, I. D.; Fu, G. C. J. Am. Chem. Soc. 2002, 124, 13662.

sp2-sp3/sp3-sp3 Coupling

(1.5 equiv.)

19 examples (yields 2-94%).

B(OH)2

Ph
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N
O

N N

O

Ru
ClCl

p-cym

EtO

O
N2 Ph

A

Ph CO2Et

CyclopropanationThe first immobilization of pyridine-bis(oxazoline) chiral ligands.
Cornejo A, Fraile, J. M.; Garcia, J. I.; Garcia-Verdugo, E.; Gil, M. J.;  Legarreta, G.; Luis, S. V.; 
Martinez-Merino, V.; Mayoral, J. A. Org. Lett. 2002, 22, 3927.

+

A (3 mol%)

CH2Cl2, rt

12 examples (yields 9-39%).

(5 equiv.) 45%
anti:syn = 87:13

O2N

OTBDMS

OH

N
Ph

O

OMe

O

A

OMe

O

OHPh

Ph

Ph

Enantioselective Zn-catalyzed alkynylation of α-keto esters.
Jiang, B.; Chen, Z.; Tang. X. Org. Lett. 2002, 4, 3451.

1,2-Addition

              (3 equiv.)
A (22 mol%)

Zn(OTf)2 (20 mol%)
Et3N (30 mol%)

PhMe, 70 °C, 2 d

12 examples (yields 11-95%, %ee 73-94%).

91%
er = 89:11

S N

O

O

B(OH)2

S

Cu-catalyzed coupling of boronic acids with N-thioimide derivatives.
Savarin, C.; Srogl, J.; Liebeskind, L. S. Org. Lett. 2002, 4, 4309.

C-S Cross Coupling

12 examples (yields 51-83%).

                        (1.5-2 equiv.)
CuMeSal (20-30%)

THF, 50 °C, 4 h
60%

OTBDPS

N

O

OH

O

N

TBDPSO

H H

O

OH

O
O

N
H H

OH

O

O
O

OH

Total synthesis of (±)-8α-hydroxystreptazolone.
Nomura, I.; Mukai, C. Org. Lett. 2002, 24, 4301.

Pauson–Khand

Co2(CO)8 (1.6 equiv.)
Et2O, rt, 1 h

TMANO (5 equiv.)
4 Å MS
PhMe, –10 °C, 12 h
51%

(a)

(b)

(±)-8α-hydroxystreptazolone

i-BuMgBr (1.1 equiv.)
Fe(acac)3 

 (5 mol%)
THF/NMP, 0 °C, 3 min

n-C14H29MgBr, 5 min
71%

(a)

(b)NCl OSO2CF3 Nn-C14H29 i-Bu

Fe-catalyzed cross coupling reactions.
Furstner, A.; Leitner, A.; Mendez, M.; Krause, H. J. Am. Chem. Soc. 2002, 124, 13856.

sp2-sp3 Coupling

51 examples (yields 27-98%).
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OO
SOp-tol

NBoc2

OO

O Op-tolS

NBoc2Cl
Cl

N
H

N H

H

Total synthesis of (+)-aspidospermidine via Cu-Zn-catalyzed lactonization.
Marino, J. P.; Rubio, M. B.; Cao, G.; de Dios, A. J. Am. Chem. Soc. 2002, 124, 13398.

Lactonization

Zn (20 equiv.)
CuCl (20 equiv.)
THF, ∆, 4 h

Cl3CCOCl (5 equiv.)
THF, –40 °C, 15 min
78% (+)-aspidospermidine

(a)

(b)

N

N
P

N

O

(CH2)5 Ph H

O

Ot-Bu

OTBS

A

Ph

OH

Ot-Bu

O

Enantioselective addition of silyl ketene acetals to aldehydes.
Denmark, S. E.; Wynn, T.; Beutner, G. L. J. Am. Chem. Soc. 2002, 124, 13405.

1,2-Addition

28 examples (yields 29-98%).

                 (1.2 equiv.)
SiCl4 (1.1 equiv.)

A (1 mol%)
CH2Cl2, –78 °C, 3 h

98%
dr > 99:1
er > 99:1

2

Gd(OiPr)3 (1 mol%)
A (2 mol%)

TMSCN (1.2 equiv.)
EtCN, –40 °C, 40 h

O TMSO CN
HO

O
O NEt2

A

O

O

HO

HO

P
Ph

O

Ph

Total synthesis of (S)-oxybutynin via enantioselective cyanosilylation.
Masumoto, S.; Suzuki, M.; Kanai, M.: Shibasaki, M. Tetrahedron Lett. 2002, 43, 8647.

6 examples (yields 96-99% %ee 82-97%).

1,2-Addition

(S)-oxybutynin100%
er = 97:3

O-Acylation/AlkylationSynthesis of ethers and esters using CsF-Celite as a solid base.
Shah, S. T. A.; Khan, K. M.; Heinrich, A. M.; Choudhary, M. I.; Voelter,  W. Tetrahedron Lett. 2002, 43, 8603.

24 examples (yields 54-91%).

                   (2 equiv.)

CsF-Celite (1.5 equiv.)
MeCN, ∆

73%

OH

S
Cl

O

O

O
S

N

OH
Br                   (2 equiv.)

CsF-Celite (1.5 equiv.)
MeCN, rt

81%
N

O

TBSO

OPMB

OH

HO

TBSO

OPMB

O

O
O

CHO

TBSO

OPMB

O

Cl

Retro-Claisen RearrangementTotal synthesis of (+)-laurenyne via a retro-Claisen rearrangement.
Boeckman, R. K.; Zhang, J.; Reeder, M. R. Org. Lett. 2002, 22, 3891.

(+)-laurenyne

Dess-Martin periodinane

CH2Cl2, rt
92%
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Me3Si SnBu3

O

O
P N

Ph

Ph

•
Ph

OO

O

Ph Ph

Ph

H SiMe3

SnBu3

CO2MeZn
H

O SiMe2Ph

Me3Si SnMe3

A

TfO–

N

N Br

F

CO2Me
O O

O

A

ON Br

O

O

O
CO2Me

t-BuO2C CO2H

NHBoc

t-BuO2C

NHBoc

O

OO

O

Me2N=CH2 I

Ph
OH

Ph
O

OH

•
t-Bu

CO2Me
H

O

O
Ph

Ph

OH
HO SiMe2Ph

t-BuO2C

NHBoc

CO2Me

O

N

N

O

O

OHO

t-Bu

H SiMe3

SnMe3

Pd-catalyzed silylstannylation of allenes.
Jeganmohan, M.; Shanmugasundaram, M.; Chang, K. -J.; Cheng, C. -H. Chem. Commun. 2002, 2552

Silylstannylation

                  (1.3 equiv.)

Pd2(dba)3•dba (5 mol%)
PhMe, rt, 8 h

91%

15 examples (yields 80-91%).  Only (E)-alkenylsilanes are generated.

LDA (1 equiv.)
THF –78 °C, 30 min

A (0.9 equiv.)
–30 °C, 1.5 h
DDQ (50 mol%)
THF-MeOH, rt, 4 h
20%

camptothecin

                                (1 equiv.)

                                           (2 equiv.)

Cu(OTf)2 (3 mol %)
A (6 mol %)

PhMe,  –45 °C, 18 h

1,4-Addition

Total synthesis of (–)-prostaglandin E1 methyl ester is also reported.

                  (1.3 equiv.)

Pd2(dba)3•dba (5 mol%)
PhMe, rt, 8 h

83%

60%
dr = 83:17

Enantioselective Cu-catalyzed tandem 1,4-addition/aldol reaction.
Arnold, L. A.; Naasz, R.; Minnaard, A. J.; Feringa, B. L. J. Org. Chem. 2002, 67, 7244.

2

Total synthesis of (+)-camptothecin via addition of ester enolates to N-alkyl-2-fluoropyridinium salts.
Bennasar, M.-L.; Zulaica, E.; Juan, C.; Alonso, Y.; Bosch, J. J. Org. Chem. 2002, 67, 7465.

Nucleophilic Addition

(a)

(b)

(c)

Synthesis of α-substituted acrylate esters.
Hin, B.; Majer, P.; Tsukamoto, T. J. Org. Chem. 2002, 67, 7365.

Mannich Reaction

Meldrum's acid (1.1 equiv.)
DCC (1.2 equiv.)
DMAP (1.6 equiv.)
CH2Cl2, 0 °C

NaBH4 (2.5 equiv.)
AcOH
CH2Cl2, –5 °C, 18 h
80%

(a)

(b)

                     (2.5 equiv.)

MeOH, 65 °C, 18 h
80%

11 examples (yields 57-86%, 3 steps).

Organocatalyzed oxidation of alcohols.
Mukaiyama, T.; Matsuo, J.; Iida, D.; Kitagawa, H. Chem. Lett. 2002, 286.

Oxidation

PhSNHt-Bu (5 mol%)
NCS (1.1 equiv.)

K2CO3, 4 Å MS
CH2Cl2, rt, 1 h

>99%

PhSNHt-Bu (5 mol%)
NCS (1.1 equiv.)

K2CO3, 4 Å MS
CH2Cl2, 0 °C, 1 h

>99%

4 examples (yields 93->99%).
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