
� �‡�Ú��	î
��t�‘�”�x
É �Š�x
É�A�ù��
R
Ç�C
S� ��

�˜�N�G�¶�G�¶�Ã�»�¶�Z�€�J �� �¤
Œ�� �B�„ ��

�������x�a�Š�t ��
���X�w���;�=�ù
ú�x�| CÐC �A�ù�t�‘�l�o�f�w���¨�U�Ï�™�^�•�o�M�”�{�`�h�U�l�o

CÐC �A�ù��
R
S� �x�|���;�ù
R�w�s�T�p�‹�7�‹	O�A �s�!�õ
S� �p�K�”�{	ý�`�M CÐC
�A�ù��
R
S� �U�‰
C�^�•�”�q�|���;�ù
R�x�`�y�`�y
ˆ���$�t
C�2�b�”�{�«�Q�y�| �¬
�æ�Ç�ß�”�ç
S� �N �s�r �w���;�Ú��
S� �N�›�;�M�”
S� �•�|
­� �Ú��	î
��›�;�M�”�«
�é�µ�§�¿�Ó�æ�ï�¬
S� �|�¦�è�Ñ�Ÿ�ï�Ý�»�·�³�µ
S� �x�|���;�ù
R�=�¶�t�µ 	ý�›�‹�h
�’�`�o�V�h �{�\�•�’�w
S� �w���X�U�|�Ê�”�Õ�ç�=�¶	Æ�w	!	Æ�0	Å�t
¬�y�•�o�M�”�\
�q�x�|	ý�`�M CÐC �A�ù��
R
S� �w�‰
C�U �|�˜�•�˜�•�w
��w�s�“�t�K�”���;
ú�í�w
Ñ

a�›�è�a�o 
��¨�w�[�T�s�q�E
\�Æ�t�G�V�X�é�Y�`�o�M�” �\�q �› �Ô�`�o�M �” �{ ��

�`�T�`�s�U�’�|�7���w CÐC �A�ù��
R
S� �w���X�x�|���;�Ú��
S� �N�•���;�Ë�é�®
�ï�=
ú�t�E
¯�^�•�”�‘�O�t�| �Ä
²�t�í�ó�,�= �^�•�h
ü� �›�; �M�” 
ž�A �U�K�” �{�f�w
�h�Š�| 
ª�$ �=�ù
ú �w�ù
R�t���»���›�A�`�|�f�w�a���p���”�w
í
\
R
ú�›
		Z�b�”�ð
�J�U�K �”�{�v�’�•�h�¿�o�›���®�t�b�;�`�o�|�Ë���D�ó�þ�q�w�î�q�t�é�Y�p�V�”�‘�O
�s���;�ù
R �= �¶ �›�¬�q�b�”�h�Š�t�|�\�•�’�w�ð�J�›�r�>�p�V�”�‘�O�s	ý�`�M CÐC �A
�ù��
R
S� �w�‰
C�x�|��
H�D�w���;�=�¶	��t�]�d�’�•�h�G�V�s�–�Ë�w�°�m�p�K�”�{ ��

�˜�•�˜�•�w �Z�€ �¬�ç�”�Ó �x�|�f�w�‘�O�s	ý�`�M CÐC �A�ù��
R
S� �w�‰
C�›�è�¦�`
�o �M�”�{�7���w
S� �w�~�‘�p�x�s�X�|
��t	ý�`�M
S� �›�î�q�b�”�h�Š�t�x�|���<�s

S� 
Q�›�Ô�b
­� �Ú��	î
��›�O�‡�X�b�;�b�”�\�q�U	O�A�p�K�”�q�ß�Q�o�M�”�{�«�Q
�y�|���;
ü� �t�â�Ï�©�»�µ�s CÐH �K�”�M�x CÐC �A�ù���t
Æ�^�è�=�ù
ú�›
à�Ö�^�d
�”
Ç�C
S� �x�|
í
\
R
ú�›
\�a�”�\�q�s�X	ý�`�M CÐC �A�ù�›�Ï�™�p�V�”�h�Š�� �;�p
�K�”�¢�µ�©�”�Ü 1�£�{�\�w	��w
Ç�C
S� �w�D�ó�s
S� �;�Ï�w�°�m�x�| CÐH �K�”�M�x
CÐC �A�ù�›
­� �Ú���t�‘�l�o�Æ
Q�=�¢�Ž�=
�$
Ç�C�£�`�o
\�a�”���;�Ú��	��›
Æ�^�è�=
�ù
ú�t
Ç�C�^�d�|�7�™�t CÐC �A�ù �›��
R�^
�d�”�¢���i�$�d�m�£�‹�w�p�K�”�{�›�t�|�†
���s�A�ù�›�Æ
Q�=�b�”�Ž�=�$
Ç�C�U�d�a��
�t�s�”�{�Š
C
¯�p�x�|�Ç�¿�­�ç�q�ç� �µ�Ž
�w� �‡�^�;�t�‘�l�o�|	��t�Ž�=�$
Ç�C�›��

��b�”�\�q�t�‘�l�o�a
R�`�h	ý�`�M CÐC
�A�ù��
R
Ç�C
S� �t�m�M�o	\�‚�”�{  

 

������
Æ�^�è�=�ù
ú�w�§�ç�Ø�³�ž�Ê�=
S� ��
�Ú
€ CÐC �A�ù�›�Æ
Q�=�`�o�|�\�\�t
Æ�^�è�=�ù
ú�› 
à�Ö�^�d�”�\�q�U�p�V�•�y�|


í
\
R
ú�›
\�a�”�\�q�s�X CÐC �A�ù�›�°�•�t�Ë�m�Ï�™�p�V�”�µ	ý�$�s
ü� �!�õ�U
�î�q�p�V�” �{ �\�w�g
Ý�$ �s 	î
�
S� �x�|���ê�ˆ�w�r�L�›�b�;�b�”	–�»���=�ù
ú�w��
�¦�G
S� �t�v�’�•�o�î�q�^�•�o�M�h �{ �° �M�˜�•�˜�• �x�|�Ç�Ä�æ�ç�w CÐCN �A�ù�t
Æ
�^�è�=�ù
ú�›
à �Ö�^�d�”�§�ç�Ø�³�ž�Ê�=
S� �U�|�Ç�¿�­�ç	î
��›�;�M�”�q
��æ�b�”
�\�q�›�_�m�Z�h �¢�µ�©�”�Ü 2�£ ���
�{�ž�æ�”�ç�³�ž�Ê�=
S� �w
S� �;�Ï�›�g�æ�=�¶�-�‰
�t�‘�l�o�r
s�`�o�|�o���ˆ�Š�U ! 2���Ç�Ä�æ�ç�h�. �S�‘�| ! 2���ž�è�”�ï �h�.�›�&���b �”

C X

C
M

X

RR

R R

M X
C

R R

C XM cat.
RR+

M

M = transition metal complex

M

Scheme 1.

X = H or C



CÐCN �A�ù�w 0 �A�Ç�¿�­�ç�•�w�Ž�=�$ 
Ç�C�p�K�”�\�q�›�Ì�’�T�t�`�h ���
�{�\�w�A�L�t
�,�n�M�o �|
S� 	Ú�E�›�6�S �U�|�`�h�A�L�|�ç� �µ�Ž�ž	î
��w�4�C�t�‘�l�o
S� �®�p
�›
ˆ���$�t�²	Í�p�V�”�\�q�›�_�m�Z�h ���
�{�³�ž�Ê�,�U �ç� �µ�Ž�t
��•�b�”�\�q�t�‘
�l�o �| CÐCN �A�ù�w�Ž�=�$
Ç�C �U��
� �^�•�h�h�Š�p�K�” �q �ß�Q�o�M �” �{	s�8�w
S� 
	Ú�E�›�G
ï�t�~
³�p�V�”�i�Z�p�s�X�¢�Ü 1�£�|�Ç�Ä�æ �ç�w�,�í�&�;
c�“�U�¨�ˆ�t�¿�U
�“�|�³�ž�ï�=�ž�ç�­�Ç�ç�¢�Ü 2�£ ���
�•�³�ž�ï�=�ž�ç�©�Ç�ç�¢�Ü 3�£ ���
�|�ž�·�Ä�Ç�Ä�æ�ç
�¢�Ü 4�£ ���
�•�³�ž�ï�=�H�Ë�ƒ�ž�ç�©�ç�¢�Ü 5�£ ���
�‹
Ç�C�p�V�”�‘�O�t�s�l�h�{ �³�ž�ï�=
�ž�æ�ç ���
�•�³ �ž�Ê�ª�Ž�¤�µ�Â�ç ���
�w�ž�ç�©�ï�•�w
Ç�C�x�|�©��
¼ plaunotol�• pregabalin
�w�q�.
¬�R�$�ù
R�t�‹�b�;�p�V�”�¢�µ�©�”�Ü 3 �S�‘�| 4�£�} ��
 

Me t-Bu
100 °C CN

MeO2C MeO2C

59% Me
t-Bu

CN

NC

MeO2C

52%

Scheme 2.

100 °C
+

cat. Ni/PMe3
 

R

CN
Pr Pr

Pr

CN

Pr

Rcat. Ni/PMe2Ph (1–5 mol %)
cat. AlMe2Cl (4–20 mol %)

R = MeO:
Me2N:
Br:

96%
87%
72%

54%
no reaction
no reaction

cf.

+ (1)

with cat. Ni/PMe3
(10 mol %) at 100 °C

50–80 °C

Ni

via
CN–AlMe2ClAr

 

81%

cat. Ni/dppb
cat. BPh3

+ Pr Pr
80 oC

CN

Pr
Pr

PhPh
CN

CN CN

(2)

 

CN

cat. Ni/xantphos
cat. BPh3

+
40 ¡C

t-BuMe2Si
CN

t-BuMe2Si

86% (95% regioselectivity)

(3)

 
cat. Ni/PCy2Ph
cat. AlMe2Cl

+ Hex SiMe3 80 oC

CN

Hex SiMe3

Me CN

74% (E/Z = 9:91)

Me
(4)

 

Pr Pr

Pr Pr

CNCN +

cat. Ni/P(2-MeOÐC6H4)3
cat. AlMe3

60 ¡C

R = Et:
Ph:
OSiMe2t-Bu:

89%
90%
90%

N

R

RN

Ni
N

CNÐAlMe3

via

R

(5)

 



2

64% (96% selectivity)

cat. Ni/P(4-CF3ÐC6H4)3
cat. AlMe3 HCl aq.

2
H

O CN

NC

OSiMe3
+

2

OSiMe3 CN

35 ¡C

HO
Me

HO

6 steps
Plaunotol
antibacterially active
against Helicobacter pylori

Scheme 3.

40 mmol 40 mmol

 

CNMeO2C

Me3Si

59% (93% selectivity)

cat. Ni/P[3,5-(CF3)2ÐC6H3]3
cat. B(C6F5)3

+
35 ¡C

Me3Si
MeO

O

CN

HO2C NH2

Pregabalin
anticonvulsant agent for the 

treatment of epilepsy and pain

4 steps
Scheme 4.

 
 

�ž�ç�­�ï�w 
ü� �º �ž�æ�”�ç�³�ž�Ê�= 
S� �w
S� �;�Ï�›�Ð�‚ �h�A�L �|�³�ž�Ê�,�w�ç
� �µ�Ž�•�w
��•�›
P�l�h
S� �¤���. A �• B �w X 
¢�A	¥�Ï���r
s�t
R�­ �` �| �Ç�¿�­
�ç�q�ž�ç�Û�Ç�¢�Ü�w� �‡�^�;�t�‘�” CÐCN �A�ù�Æ
Q�=�w	Ä�I�q �| �ž�ç�­�ï�w
��•�~

à�Ö�›�o���ˆ�Š�q�b�”	î
��±� �«�ç�›�Ì�’�T�t�`�h �¢�µ�© �” �Ü 5�£ ���
�} �«�¶�Æ
Q
��•
� �›�;�M�”�q�| �\�w
ü� �º 
S� �x �¤�Æ�ï �½�¦
¬�R�$�t
��æ�`�|
Æ
j�›�ƒ�x
É�›���b
�”
\�g�Æ
Q�ž�ç�§�é� �Å (Ð)-esermethole�• (Ð)-eptazocine�w
Æ
j
¶�ù
R�t�b�;�p�V�”
�\�q �‹ �Ô�` �o�M�” �¢�µ�©�”�Ü 6 �S�‘�| 7�£�}   
 

Ni(cod)2
+

PBu3
+

AlMe2Cl

CN

Me

Me

C

N
Al

Ni
P

P

Me

Ni
P

P C
N

Me Ni
P P

C
N

Me

C N
Ni

Al

PP

Me
CN

rate-
determining

60 ¡C, 
46 h

C6D6, rt rt, 6 h

P = PBu3
Al = AlMe2Cl

Al

Al

CN

Me

60 ¡C

A B

Scheme 5.

 

cat. Ni/(R,R)-i-Pr-FOXAP
cat. AlMe2Cl

100 ¡C

CN

N
Me N

Me

*

Me

MeO
MeO CN

Me

N
Me

MeO
Me

NMe

H

3 steps
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a drug candidate for Alzheimer's disease
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cat. Ni/(R,R)-ChiraPhos
cat. AlMe2Cl

120 ¡C

CNMeO
Me ∗

Me CN
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HO NMe

6 steps

(Ð)-Eptazocine (formal synthesis)
an analgesic sold by Nichi-Iko as Sedapain

98%, 92% ee
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