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Cp2Zr (1.3 equiv.)

BF3•OEt2 (2 equiv.)
THF, rt, 15 min

OH

OSEMPMBO

Diastereoselective Zr-mediated ring contraction of 4-vinylfuranosides.
Paquette, L. A.; Cunière, N. Org. Lett. 2002, 4, 1927.

Ring Contraction

5 Examples (yields 35-88%, %de 10-98%).

D-Glucose
6 steps

35%
dr = 99:1

S

BF3K
Br CN
                        (1.05 equiv.)

Pd(OAc)2 (0.5 mol%)

K2CO3 (3 equiv.)
MeOH, ∆, 5 h

93% S

CN

BF3K
Br CO2H
                          (1.05 equiv.)

Pd(OAc)2 (0.5 mol%)

K2CO3 (3 equiv.)
MeOH, ∆, 2 h

96%

CO2H

Ligandless Pd-catalyzed Suzuki reaction.
Molander, G. A.; Biolatto, B. Org. Lett. 2002, 4, 1867.

sp2-sp2 Coupling

23 Examples (yields 52-99%).
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Synthesis of dihydropyrones from β-lactones.
Zipp, G. G.; Hilfiker, M. A.; Nelson, S. G. Org. Lett. 2002, 4, 1823.

1,2-Addition/Cyclization

                       
                       (1.5 equiv.)
THF, –78 °C → rt, 15 h

Amberlyst-15
THF, ∆, 3 h

(a)

(b)
75%

er = 96:4

                       
                       (1.5 equiv.)
THF, –78 °C → rt, 15 h

Amberlyst-15
THF, ∆, 3 h

(a)

(b)
68%

er = 95:5

9 Examples (yields 68-81%, %ee 90-91%).
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Cs2CO3-Promoted synthesis of carbonates and carbamates via a 3 component coupling.
Salvatore, R. N.; Chu, F.; Nagle, A. S.; Kapxhiu, E. A.; Cross, R. M.; J ung, K. W. Tetrahedron, 2002, 58, 3329.

3 Component Coupling

                       (3 equiv.)
CO2 (flow rate ~30mL/min)

Cs2CO3 (3 equiv.)
TBAI (3 equiv.)

DMF, rt, 1 d
then H2, Pd/C

40%

                     (3 equiv.)
CO2 (flow rate ~30mL/min)

Cs2CO3 (3 equiv.)
TBAI (3 equiv.)

DMF, rt, 1 d
60%

Solution phase: carbonates (16 examples, yields 65-98%), carbamates ( 44 examples, yields 47-98%).
Solid phase: carbonates (14 examples, yields 63-99%), carbamates (30 examples, yields 21-97%).

O
H CN

CN
NC CN

Regiospecific Pd-catalyzed hydrocarbonation at α-position of a Michael acceptor.
Shim, J.-G.; Park, J. C.; Cho, C. S.; Shim, S. C.; Yamamoto, Y. Chem. Commun. 2002, 852.

Hydrocarbonation

11 Examples (yields 72-97%). A one-pot variant via in situ generation of the Michael acceptor (4 examples, yields 70-94%) is als o reported.

allyl acetate (2.4 equiv.)
 Bu3SnH (2.4 equiv.)
Pd(dba)2 (5 mol%)

 dppp (10 mol%) 
THF, rt, 7 h

94%

malonitrile (1 equiv.)
TBAF (10 mol%)

THF, rt, 1 h

On-Pr

OTBS

TBSO

H

TBSO O

TMS

OTBS
OH

O

O

Tandem ene-reaction/intramolecular Sakurai cyclization.
Marko, I. E.; Dumeunier, R.; Leclercq, C.; Leroy, B.; Plancher, J.-M.; M ekhalfia, A.; Bayston, D. J. Synthesis, 
2002, 958.

Heteroannulation

Ene adducts (8 examples, yields 51-79%), tetrahydropyrans (5 examples, yields 57-85%), γ-butyrolactones (9 examples, yields 57-99%).

                     (1.1 equiv.)

BF3•OEt2 (1.1 equiv.)
CH2Cl2, –78 °C → rt, 2 h

 79%

NBS (1 equiv.)
THF, rt, 10 min
TBAF (2 equiv.)
CH2Cl2, rt, 5 min

MnO2 (20 equiv.)
KCN (1 equiv.)
MeCN, 0 °C, 25 min
61%

(a)

(b)

(c)
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Cleavage of PMP, THP and 1,3-dithiane protecting groups by SelectfluorTM.
Liu, J.; Wong, C.-H. Tetrahedron Lett. 2002, 43, 4037.

Deprotection

A (2.4 equiv.)

MeCN-H2O (20:1)
rt, 5 h
 94%

A (2.5 equiv.)

MeCN-H2O (20:1)
rt, 5 min

 80%

4 Examples of PMP removal (yields 87-92%), 5 examples of THP removal (yields 89-95%) and 5 examples of 1,3-dithiane (yields 80-95%).

O

Br
(HO)2B

O

Br (HO)2B CF3

CF3

Suzuki cross-coupling catalyzed by a phosphine-free nickel catalyst.
Zim, D.; Monteiro, A. L. Tetrahedron Lett. 2002, 43, 4009.

sp2–sp2 Coupling

11 Examples (yields 6-87%).

                                (1.5 equiv.)

NiCl2•6H2O (0.5 mol%)
K3PO4 (2 equiv.)

Dioxane, 130 °C, 60 h
68%

                         (1.5 equiv.)

NiCl2•6H2O (0.5 mol%)
K3PO4 (2 equiv.)

 Dioxane, 130 °C, 110 h 
87%
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A one-pot access to cyclopropanes from allylic ethers via hydrozirconation-deoxygenative ring formation.
Gandon, V.; Szymoniak, J. Chem. Commun. 2002, 1308.

Cyclopropanation

Cp2Zr(H)Cl (1.5 equiv.)
PhH, 60 °C, 2 h

BF3•OEt2 (1.6 equiv.)
PhH, 0 °C → rt, 1 h

(a)

(b)

75%
trans/cis 9:1

Cp2Zr(H)Cl (1.5 equiv.)
PhH, 60 °C, 1.5 h

BF3•OEt2 (1.6 equiv.)
PhH, 0 °C → rt, 1 h

(a)

(b)

60%
trans/cis = 100:1

11 Examples (yields 42-92%, 71:29 trans/cis 100:1).
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Stereocontrolled synthesis of (+)-biotin from L-cysteine.
Seki, M.; Hatsuda, M.; Mori, Y.; Yamada, S. Tetrahedron Lett., 2002, 43, 3269.

Cyanosilylation

TMSCN (1.1 equiv.)
Bu3P (10 mol%)

CH2Cl2, –10°C, 0.5 h

96%
syn:anti = 92:8

1 Example.The product is an intermediate in the synthesis of the natural  product (+)-biotin.

(+)-biotin

N2

Me

Me

O

O
BrCH2C CH (3 equiv.)

Rh2(OAc)4 (cat.)

CH2Cl2, rt, 3 h
84%

O
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MeMe

HO
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Tandem carbonyl ylide formation-cycloaddition.
Hodgson, D. M.; Avery, T. D.; Donohue, A. C. Org. Lett. 2002, 4, 1809.

Dipolar Cycloaddition

DMDO (5 equiv.)
CH2Cl2, rt, 1 d

Zn (3 equiv.)
NaI (2.5 equiv.)
MeOH, 65 °C, 3.5 h

(a)

(b)

The stereoselective synthesis of cis-nemorensic acid is also reported.

3 steps

91%
(2 steps)

N
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O
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Diastereoselective hetero-Diels–Alder reactions.
Joly, G. D.; Jacobsen, E. N. Org. Lett. 2002, 4, 1795.

[4 + 2] - Cycloaddition

96%
er = 99:1
dr = 12:1

+

1.2 equiv.

A (5 mol%)
BaO (1.3 equiv.)
EtOAc, 4 °C, 1 d

TFA
CH2Cl2, 4 °C → rt, 10 min

(a)

(b)

5 Examples (yields 58-97%, %ee 99%, %de 56-94%).
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Control of 2-alkenylfuran (E/Z)-configuration.
Wipf, P.; Soth, M. J. Org. Lett. 2002, 4, 1787.

Heteroannulation

2 Examples are reported including the synthesis of the C1-C18 segment of  lophotoxin and pukalide.

K2CO3 (1.1 equiv.)
Pd(OAc)2 (5 mol%)

dppf (6 mol%)

MeCN/H2O (10:1), 84 °C, 12 h
72%

I2 (2 equiv.)
AgClO4 (2 equiv.)
pyr (5 equiv.)
THF, rt, 1 d

Me2Zn (3 equiv.)
Pd(PPh3)4 (4 mol%)
THF, 0 °C → rt, 1 d

(a)

(b)

86%
(2 steps)
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