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A New Synthetic Method of Triarylamines

Toshihide YAMAMOTO
Masakazu NISHIYAMA
Yasuyuki KOIE

A new general and convenient method for the synthesis of triarylamines has been developed. The

method is based on the catalytic amination of bromobenzenes with diarylamines, where a combination

of a Pd compound and a bulky electron—rich phosphine ligand P(t-Bu); is found to exhibit

extraordinary high catalytic activity and selectivity in the reaction, providing an easy one—pot route to

a variety of di- and triarylamines bearing different aryl groups.
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Scheme 1 Example of hole transport materials of organic electroluminescence device
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Table 1 Effect of various phosphine ligands on the activity

Phosphine Ligand Conv. of bromobenzene?  Select.  Corn Angle?’

(%] (Steric Effect)
P(t-Bu), >99 >99 182
P(Cy)s 45.6 >99 163
PPh; 19.0 >99 146
BINAP? 17.6 >99 ==
P( o —tolyl), 5.4 >99 200
P(NEt,); 1.6 >99 —
P(n-Bu); 0.2 >99 161

Bromobenzene 6.28g(40mmol), N-(3-methylphenyl)aniline 7.7g(40mmol),
t-BuONa 48mmol(1.2eq), Pd(OAc); 0.025mol%, PR,/Pd=4, o-xylene
60ml, Temp. 120C, Time 3hr

U Conversion was calculated by GC

) Estimated by Tolman’s method, after calculating steric configulation of
Pd-PR3 with molecular mechanics. ™%’

%) 2,2’ -Bis(diphenylphosphino)-1.1" —binaphthyl
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Table 2 Result of amination from arylbromides and anilines

Entry Arylbromide Aniline Molar  Conv. Select. of products [mol%)
ratio (%) Diarylamine  Triarylamine
1 bromobenzene 3-methylaniline 1 100 96.5 3.5
2 1-bromonaphthalene 4~fluoroaniline 1 100 95
3 1-bromonaphthalene  3-methylaniline 1 100 95
4 3—bromoanisole 4—fluoroaniline 1 100 97
5 bromobensene  3-methylaniline 2 100 0 >

Pb,(dba);*CHCl; 0.25mol%, P(t-Bu)s/Pd=4, Arylbromide 20mmol, Aniline 20mmol,
t—-BuONa 24mmol, o—xylene 60ml, Temp. 120C, Time 3hr

Conversion and yield was determined by GC
Molar ratio = Arylbromide/arylamine

Scheme 5
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Table 3 Result of Ullmann reaction with 3-methylaniline and iodobenzene

Conv. of iodobenzene

Yield of products (mol%]

(%) Diphenylamine (A) Triarylamine (B)

42.1

13.7 14.2

3~Methylaniline 20mmol, Iodobenzene 20mmol, KOH 38mmol,
Cu 32mmol, decaline 15ml, Temp. 170C, Time 7hr
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Table 4 Results of triarylamine synthesis by one—pot amination

Entry Aniline Arylbromide  Time Conv.

Select.  Arylbromide Time  Conv.

Isolated yield

Chr) (%] £%) Chr) %] (mol %)
1 la 2a 3 100 3a 20 100 82(4a)
2 1b 2b 3 100 3b 16 100 89(4b)
3 lc 2¢ 3 100 96.5 3c 20 100 91(4c)

Aniline(la—¢) 20mmol, Arylbromide(2a—c) 20mmol,

Arylbromide(3a—c) 20mmol, Pd,(dba),*CHCl,

0.25mol%, P(t-Bu)s 1.0mol%, t-BuONa 48mmol, Temp. 120°C

Scheme 6
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