
�

� � � �

� � � �

��	�
��
����
����
������	
���


��������	
��
���	
�������	�����������

������� 	
 ������



��������

�� ��������	�
� �! "���	����
��	�#��
"��$�!�	���

�� %
���
�&�!������$�!��
�� %
���
���
'���(
�!�� )%����*%
��+�#�+� %��!�	����,�
�� %
���
����$������

��� -�	�
�%�	�
� �!�"���	����
��	�#��
"��$�!�	���

�� .��//�	����0��	 *��
�''�� "��$�!�	���
�� �
���
��� "��$�!�	���
�� ����1����"��$�!�	���
2� 3�	��+� "��$�!�	���

���� &�!��
�	���3���	���4���
�	����)&34,



����	���������������


OH OH

O

33% e.e.
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H-J Hamann et al., Chirality, 1993, 5, 338.
A. Lattanzi et al., Chem Comm. 2003, 1440.
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N. Furukawa et al. J. Org. Chem., 1989, 54, 4222.
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OH-

Chiral Sulfide O

Ph Ph

OH

SMe

47% e.e.

S
Et Et

92% e.e.

N. Furukawa et al. J. Org. Chem., 1989, 54, 4222.
P. Metzner et al. J. Org. Chem., 2005, 70, 4166.

V.K. Aggarwal and J. Richardson. Chem Comm., 2003, 2644.
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Y. Shi. Accounts of Chemical Research. 2004, 37(8), 488.
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1. H+, Acetone

2. PCC
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Ph
Ph

98 % e.e.

C6H13
C6H13

95 % e.e.

Ph OH

94% e.e.
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Y. Shi. Accounts of Chemical Research. 2004, 37(8), 488.
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M.J. Porter and J. Skidmore. Chem Comm, 2000, 1215.
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O

R2R1

Et2Zn, O2, R*OH

Tol

O

R2R1
O

80-90% e.e.

D. Enders et al. Angew. Chem. Int. Ed. Eng., 1996, 35, 1725.
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M. Shibasaki et al. JACS, 1997, 119, 2329.
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E.J. Corey and F-Y Zhang. Org. Lett., 1999, 1(8), 1287.
E.J. Corey et al. Tet. Lett., 1996, 37(11), 1735.
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K.B. Sharpless and T. Katsuki. JACS, 1980, 102(18), 5974.
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OH

95% e.e.
Ph

Ph

OH

>95% e.e.

C10H21

OH

90% e.e. (R,S)

K.B. Sharpless and T. Katsuki. JACS, 1980, 102(18), 5974.
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Ti

O

O O

O

EtOOC

EtOOC

O

tBu

E.J. Corey. J. Org. Chem, 1990, 55(6), 1693.
M.G. Finn and K.B. Sharpless. JACS, 1991, 113, 113.

A. Pfenninger. Synthesis, 1986, 89.
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E.N. Jacobsen et al. JACS, 1991, 113, 7063.
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92% e.e.

COOMe

89% e.e.
Ph

Me

Ph

93% e.e.
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E.N. Jacobsen et al. JACS, 1991, 113, 7063.
E.N. Jacobsen and B.D. Brandes.  J. Org. Chem., 1994, 59, 4378.

E.N. Jacobsen and B.D. Brandes. Tetrahedron Lett., 1995, 36(29), 5123.
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Metallo-oxetane
Formation
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T. Linker. Angew. Chem. Int. Ed. Eng., 1997, 36(19), 2060.
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E.N. Jacobsen et al. JACS, 2002, 124(7), 1307.
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O

43% yield

O

ClH 2C

43% yield

O

TBSO

47% yield

E.N. Jacobsen et al. JACS, 2002, 124(7), 1307.
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E.N. Jacobsen et al. JACS, 2002, 124(7), 1307.
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