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Abstract : A convenient and efficient method for the preparation of several N,N'-aryl-disubstituted-l,2- 

diphenyl- 1,2-diaminoethanes is described using palladium-catalyzed amino coupling of arylbromides. 
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Many N , N ' - d i s u b s t i t u t e d  ethanediamine derivatives bearing a C2 symmetry have been widely used in the 

literature and showed to be useful chiral tools in several reactions? The most common approach was by reductive 

coupling of the corresponding imine, isomerization of the m e s o  into the dl conformation, 2 and subsequent 

resolution of the racemate. 

However, so far as we know, syntheses of N,N'-aryl-disubstituted 1,2-diphenyl-l,2-diaminoethanes 

have been scarcely developed, j-3 As a matter of fact, while the racemate is easily available following the imine 

reductive coupling pathway, it appears very difficult to isolate it in its enantiomeric form. For instance, N , N ' - 1 , 2 -  

tetraphenylethylene diamine has been already synthesized in its enantiomeric form, but this proved to be a 

fastidious, quite long and hazardous route. 4 

This prompted us to disclose in this paper our own results, and we wish to report a facile approach to 
enantiopure N,N'-diaryl-1,2-diphenyl- 1,2-diaminoethane bearing a C2 symmetry. 

Catalytic carbon-heteroatom coupling reactions have emerged in the last few years and proved to offer 

considerable advantages over other classical methods, which required most of the time either activated molecules 

or severe conditions. Buchwald 5 and Hartwig 6 have independently developed palladium - or nickel - catalyzed 

aminopalladation which could be extended to various arylhalides or triflates and amines] 

Therefore, palladium catalyzed coupling of primary amines has been widely used, most examples dealing 

with secondary amines like piperidine or piperazine, 6'Ta's or aniline derivatives, vc'9 But only few efficient 

couplings of primary diamines have been described in the literature. 7"'~° 
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Since 1,2-diphenyl-1,2-diaminoethane I is easily available in its enantiomeric form, ~t it appeared of great 

interest to synthesize many different N,N'-aryl-disubstituted 1,2-diphenyl-l,2-diaminoethanes via palladium 

catalyzed amino coupling, offering yet a valuable alternative to the previous route. 

Coupling of enantiopure (S,S)-l,2-diphenyl-l,2-diaminoethane 1 with several arylbromides was 

performed under typical conditions reported by Buchwald 6~ to give the corresponding diaryl-substituted amines 2 

(Scheme and Table). 

pi3 ph - -  Pb ~ , P h  
" Ar-Br 

H2N NH2 (see text below) Ar--NH HN---Ar 
1 2 

Scheme 

It appears that, under these conditions, the majority of arylbromides reacts with diamine 1 to give the 

corresponding substituted diamine 2 in good yield. However, the presence of an electron-withdrawing function 

on the aromatic moiety makes the yield of reaction significantly decrease compared to the others (entries 3 and 4, 

33% and 0% respectively). 

Entry 

1 

6 

Ar-Br  

~ Br 

~ e  

F3C~ Br 

O2N.~ r 

<+ 
.~Br 

~ r 

time (h) 

12 

48 

1.5 

Diamine 2a-g 

c¢×b 
2a 

2b 

2c 

2d 

N"-Ly 

2e 

2f  

2g 
Table 

Yield (%)12 

89 

65 

33 

no reaction 

76 

97 

96 

[~]~ 
-1784 

(C 0.7, benzene) 

-97 

(c 0.7, CHC13) 

-101 

(c 0.9, CHC13) 

// 

-100 

(c 0.7, CHC13) 

-36 

(c 0.9, CHC13) 

-94 
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In a typical procedure : 

All arylbromides were purchased from commercial sources and used without further purification. Toluene 

was used as a commercial grade. Dichloromethane was dried over CaC12. 

A solution of PdEdba 3 (5% retool) and (+/-)-BINAP ~3 (10% mmol) was stirred under inert conditions for 

l hour in degassed toluene at room temperature. The aryl halide (1.8 eq) and freshly sublimed NaOtBu (2.8 eq) 

were then added and the mixture was stirred for 30 mn. Diamine 1 was added at last and the solution was 

vigourously stirred under reflux temperature. 

The reaction was followed by TLC monitoring and reflux was maintained until completion of reaction. 

The mixture was quenched with H20, filtered over a plug of Celite, extracted with dichloromethane and dried 

over Na2SO 4. After concentration under reduced pressure, the crude diamine was purified by flash 

chromatography over silica gel. 

For each case, no meso compound was detected by ~H NMR on the crude product. 
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