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The Nobel Prize in Chemistry 2010

“for palladium-catalyzed cross couplings
in organic synthesis”
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X = Cl, Br, I, etc. M = Mg, Zn, B, Si, Sn
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Nakamura, M.; Nakamura, E. et al.
J. Am. Chem. Soc. 2004, 126, 3686.

Nagano, T.; Hayashi, T.

Org. Lett. 2004, 6, 1297.

Martin, R.; Fiirstner, A.
Angew. Chem. Int. Ed. 2004, 43, 3955.
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yellow solid, 91%

cf) Algra, G.P.; Balt, S. Inorg. Chem. 1981, 20, 1102.
P2,/c, R1 =0.0349
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(PPN)[FeCI4]
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FKIGOORX DY TUD (1) RIGBEDIRET

(PPN)[FeCl,] O
Bng\© (5 mol%) - % .\ O

solvent, rt, 1 h

Cy-Br (1 mmol) (1.2 eq) Cy-Ph Ph-Ph
entry solvent Cy-Ph (%) Ph-Ph (%) unreacted Cy-Br (%)
1 Et,O 58 25 12
2 THF 26 36 33
3 DME 34 38 38
4 MTBE 28 22 56
5 CPME 94 10 2

The yields were determined by GLC analysis using undecane as an internal standard.
DME = 1,2-dimethoxyethane, MTBE = t-butyl methyl ether, CPME = cyclopentyl methyl ether
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alkyl—X  + Bng@

APYwTID (2) KEFREFEDRET

(PPN)[FeCl4] (5 mol%)
> alkyl@

CPME, rt, time

(1 mmol) (1.2 eq.)

entry alkyl—X alkyl—Ph time (h) yield (%) °
1 1 94 (X = Br)?
5 L7 %\Q 1 68 (X = 1) P
3 1 38 (X=Cl)®
4 /\)\ 24 81 (X = Br)
5 Ph X Ph 24 53 (X =1)
6 AJ\@ 24 26 (X = CI)

2 |solated yield.
b The yield was determined by GLC analysis using undecane as an internal standard.

= e7/EN

SUGRAN

SYUW e N

13



KEOORX DY T UD (3) EFuNIRIGDIRE]
1st 2nd 3rd
Cy-Br (1 mmol) Cy-Br (1 mmol) Cy-Br (1 mmol)

PhMgBr (1.2 mmol) PhMgBr (1.2 mmol) PhMgBr (1.2 mmol)

(PPN)[FeCl4]
5 mol% 4 k@ k'/\ k'/\

Y

(0.05 mmol) W W W
in CPME 10 mL

1st 2nd 3rd
Ph-Ph (11%) Ph-Ph (24%) Ph-Ph (25%)
Cy-Ph (93%) Cy-Ph (69%) Cy-Ph (66%)
(total: 93%) (total: 81%) (total: 76%)
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(PPN)[FeCl,]

BrMg (1 mol%)
L7e ) - =70
CPME (35 mL)

1.14 g (7 mmol) (1.2 eq) ,1.5h 0.99 g (88%)
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TEL : 045-339-4452
FAX : 045-339-4457
E-mail : muko-hiroaki-vx@ynu.ac.jp
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