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Development and Industrialization of Efficient Cross-Coupling Reactions

Hisao EGUCHI
Masakazu NISHIYAMA

Transition-metal catalyzed cross-coupling reactions (C-C, C-N) are extremely useful and powerful tools for the

synthesis of pharmaceuticals and OLED (organic electroluminescent device) materials. Cross-coupling reactions are

usually accomplished using organic bromides and iodides as substrates. On the other hand, inexpensive and easily

available chlorides have not been employed for the poor reactivity. This limitation has been a major drawback to its

industrialization. This review summarizes technological progress in cross-coupling reactions of organic chlorides

focused on research by our company.
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Fig. 1 Industrial applications of cross-coupling reactions
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Table 1 Influence of phosphine ligands on the synthesis of triarylamine

Pd(OAc):

O o

NaO (+-Bu), o-Xylene
Me 120°C

Posphine Q
- O
o

X  Phosphine (CornAngle) Condition Time (hr) Yield (%) Notes

Br P(0-Tol), (194) A 3 5 Buchwald’s method
Cl P(0-Tol), (194) B 12 0 Buchwald’s method
Br P(+-Bu), (182) A 3 99 Tosoh Amination
Cl P(-Bu), (182) B 12 98 Tosoh Amination
Br P(Cy); (170) A 3 46

Br P(Ph); (145) A 3 19

Br P(n-Bu), (132) A 3 0

Condition A : Pd(OAc)2=0.025mol% /, Posphine=0.1mol%
Condition B : Pd(OAc)2=0.1mol% , Posphine=0.4mol%

Pb (0OAc)2 (0.1mol%)
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Fig.2 Proposed mechanism for the Pd/ P (+~Bu); catalyzed amination
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Table 2 Concentration limits for individual metal catalysts and metal reagents in
EMEA (European Medicines Agency) guidance.

Oral exposure

Metal :

PDE (ng/day)  Concentration (ppm)
Pd, Pt, Ir, Rh, Ru, Os 100 10
Ni, Mo, Cr, V 300 30
Cu, Mn 2,500 250
Fe, Zn 13,000 1,300
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Table 3 Influence of amine ligands on the NiCl: catalyzed Suzuki-Miyaura coupling.
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Amine Additive Yield (%)
Me, /—\ Me PPhs 88
_N N.
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Ph” “Ph none 0
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Fig.3 Proposed mechanism for the NiCl; (tmeda) catalyzed coupling
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Table 5 Influence of catalyst on the Kumada-Tamao coupling
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Yield (%)
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1
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83
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