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CuCl, NH2OH • HCl,
EtOH, nPrNH2

Br

1)

2) KOH, THF, H2O,
     nBu4NBr
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=  2% cross-linked polystyrene-divinylbenzene (Merrifield resin)
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R H X R' R R'

CH2OH, (CH2)2OH, (CH2)4OH, (CH2)3Cl, (CH2)2COOMe, C6H5, C5H11,               
CH2NMe2

X =  I, Br

R =  C6H5, C5H11, C5H11CH(OH)

R' =

10 mol % CuI
pyrrolidine, 20 °C
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THF

Bu Ph

Bu Bu)2Cu(CN)Li2

+ –70 °C → RT +
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Ph THF,  RT
+ +

[PdCl2(dppf)]
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R MgBr R R
3 VO(OEt)Cl2

Et2O, –78 °C

 R = Ph, Me3Si, C6H13

2

89-98%
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�������&�����C:	D

R SiMe3 R R'
10 mol % CuCl

Cl R'
DMF, 80 °C

+
1 equiv 1.5 equiv

� �� N���� CTDC�D

�!A�G?#�� ?#�: 5>
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�!A�?G?#�� �!A�G?#�� #>
?#�: �!A�?G?#�� #=
?#�: �!A�G?#�� �9
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R MgBr R R
oxidant

n n

G�����
������� G)����� N���� CTD ����

H3C CH3

CH3H3C

CH3H3C

C4H9 C4H9

C6H5 C6H5  2

C6H5 C6H5

2

2

2
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 C5	D
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D

"= ## C
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?�?�= �. C

D
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(96%)2
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Me3P Cl
PMe3

Ni
Me3P
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R

R

R R

R Li

Pd
Cl

Ph3P Cl
PPh3

tBu Li

THF, RT
tBu tBu

∆

2
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R = SiMe3  99%
R = tBu    90%

2

13 (>95%)

THF, –78 °C → RT
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R R
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∆

2 ∆, toluene

toluene
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R = Ph, C4H9, 4-Me-C6H4
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Li+Cp2Zr–

R

R

R R

Li+Cp2Zr–(C≡CR)3
Li R

I2

R

Cp2ZrCl2

R = Ph (2)  61%
R = C6H13   60%
R = C(Me)=CH2 (16)  100%

3

15  R = C(Me)=CH2

(
���� 	5� 3���!	 9!������ �� 	 =!��������� ���
���� �� ��&�������
���!

�����C		=D

$�� �)������� �� ��&������������ 
�������� ���������
���� ��� ������� ���
�������� �� ���������� �������C		9D $��
�����&���� �)
������� ���� �������� H���� ��
����� �� ���!
���� �� ���C		�D ��� �� F��� ��� 
�!���&���C		:D ����� ������!

������7�������
�����
�������8 
�����)�� 7�������
�����
�����
���� �� �������
����8� $�� ������ ������� ����� ����

�����)�� ��
� �� �� ��� ������� �)������ ���� ��� �H���!
������ �� '�J0# �� ���
���
����
���� �� ����� 
������ ���
�
�������
 
������� �����
� 7(
���� =>8� $�� ���
���
���!
�
�� ������� ��������� ���� ��� ���
���� �� ����
�� �� �������
�)������� �� ��� �������
���� ����� �������� �� ����
����

������� �� ��� ��� ������
���!����� ��&���� ������

TMS

Ti

TMS
Fe

Fe

Fe

Fe

17

2 AgPF6

90%

(
���� =>� ����
���� 
������� ����
�� �� �������
��� �)��������C		�D


�7� !�������%3������4�� �������� '�������� �� ��:����
��� ��:�������������

��"��� #	��	����!$	
	��%�� $�������� �� &�����	� �������

$�� ���
����� �� ���������!
�������� 
������� ���
�����
���� ���� 9> ����� ���C		#D ��� ��������� �)������� ������ ��
��� ����� �� �������������
 
��������� '� ����� �����������
��� ��� ��������� �� ��������
 ������ ��� ����&���������!

=#�> ������ 	
��� ���� ��� 
111 �� =#9= B =#:.

$���� #� (�������� �� 
��,������ ������ ��� ����������&������������C	>=D

1) R Li
Sia2BOMe R R'Sia2B R

1) R' Li
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N
HOHC N

H CHON
HOHC

H

B)

A)

[Pd(PPh3)4], 
CuI, C6H6,

R = C6H5 (1)

R = alkyl

+

2 (94%)

R = n-C3H7  50%
R = n-C6H13  48%

92%

ClCH2COCH3,
Et3N, N2, RT

R = n-C3H7  28%
R = n-C6H13  51%

[Pd(PPh3)4], 
CuI, C6H6,

ClCH2COCH3,
Et3N, N2, RT
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HHOOC

IHOOC

Pd(OAc)2, CuI, Et3N, 3 h,

Ph2P N
H
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NH2

HOOC COOH

HOOC COOH
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50 °C, H2O:MeCN 1:1
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R = CH2CH2COOMe

Template

Without template: 
55a  n = 0   traces
55b  n = 1   40%
55c  n = 2   40%

With template: 
A:  55a  n = 0   quant.
B:  55b  n = 1   quant.
C:  55c  n = 2   > 70%
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1) NaOH, THF/MeOH 1:1,
20 °C, 20 min
2) CuCl, TMEDA, toluene,
molecular sieves (4Å), dry
O2 atmosphere, 2 h, reflux, 1 h
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1) CuCl, TMEDA,
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     94%

R = Si(n-C6H13)3
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[Pd2(dba)3], CuI, P(fur)3, Et3N, Me2SO

DMF:MeOH
5:1

MeOH or
CH2Cl2/MeOH

 n = 2, 4, 8 (59)

R = CH3OCH2
R' = THP-DOPS
R'' = Me3Si
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a) MeLi, Et2O, 0 °C
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“It is a long time since I have read one issue of
a journal [...] which has so much of interest...

The most cited Highlights in 1998 are:
xx

• Helical Molecular
Programming

• Copper-Catalyzed Enantioselective
Michael Additions: Recent Progress with New
Phosphorus Ligands

• New Developments in the
Pauson - Khand Reaction

• Another Surprise from
Pyrazolate Ligands

• Tilting at Windmills? The Second Law
Survives

A.E. Rowan, R.J.M Nolte:

N. Krause:

O. Geis, H.-G. Schmalz:

J.E. Cosgriff, G.B. Deacon:

C. Schneider:
A.P. Davis:

J.O. Metzger:
H. Frey:

J.D. Smith:

D. Wolf :

P. Luger:

V. Fehring, R. Selke:

• New Polyol Syntheses

• Solvent-Free Organic Syntheses
• From Random Coil to Extended Nano-

cylinder: Dendrimer Fragments Shape Polymer
Chains

• Phosphanides of the Heavier Alkali
Metals

• High Yields of Methanol from Methane by
C-H Bond Activation at Low Temperatures

• Large Molecules from the Virtual Bakery -
Filling a Gap in Structure Research

• Highly Enantioselective
Complex-Catalyzed Reduction of Ketones - Now
with Purely Aliphatic Derivations Too

Have your own Highlights every two
weeks. Subscribe to with
the Order Form on the last page of this
issue.

Angewandte

...to process R D chemists and
engineers as issue No. 23 in Vol. 36
of

[Org. Process Res. Dev. 1998, 2, 64]

The Highlights in provide
concise evaluations of the most
important current trends in chemical
research.

�

Angewandte Chemie.

Angewandte

Trevor Laird, Editor of Organic Process
Research Development&
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