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SYNTHETIC COMMUNICATIONS, 27(9), 1483-1486 (1997) 

REDUCTIVE COUPLING OF ALDIMINES MEDIATED 
WITH SAMARIUM CATALYZED BY Cp2TiC12 

Fuhong Liao, You Huang, Yongmin Zhang* 
Department of Chemistry, Hangzhou University, 

Hangzho.u, 3 10028, P.R. China 

ABSTRACT: Reductive coupling of aldimines into vicinal diamines mediated 
with samarium catalyzed by CpzTiC12 proceeds in refluxing THF with good yields. 

Despite the frequent occurrence of vicinal diamine units in natural products 

and medicinal agents', only a few methods are available for the preparation of 

vicinal diamines2.Apparently, the reductive coupling of ' imines is a 

straightforward route to vicinal diamines. Recently, a few reagents have been 

employed for the formation of vicinal diamines, namely aluminium3*, ytterbium3b, 

indium", titanium3d, and SmIp. These reports encouraged us to explore the 

reactions with our recently reported CpzTiClz/Srn system, which is a good reagent 

of reduction and coupling4. 

Accidentally, we found that the coupling reaction of aldimines could be 

carried out in refluxing THF with metallic samarium(lmmo1) and a catalytic 

amount of Cp~TiClz(O.l-0.2mmol)(Scheme 1). The reaction times and product 

yields are listed in Table 1. 

*To whom correspondence should be addressed 
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1484 LIAO, HUANG, AND ZHANG 

Scheme 1 

R' (I)Sm/Cat. Cp2TiC1fI'HF > C = N R ~  
H (2)H20 quench HNR2 

Table 1: Reductive Coupling of Aldimines to Vicinal Diaminesa 

product R' R2 Ratio of molesb Reaction' Yield(%)d 
Time(h) (d1:meso)' 

1L91 C6Hs C6HS 2:l:O.l 4 88(70:30) 

2"" p-clc6H.1 C6H5 2: 1 :0.2 5 80(75:25) 

3"" p-CH3C6H4 CsHs 2: 1 :0.2 5 84(80:20) 

4[3e1 C6Hs CsHsCHz 2:1:0.2 6 75(85:15) 

5"" p-CH3OC6H4 C ~ H S  2:l:O.l 4 82(80:20) 

6'"' C6H5 p-BrC6H4 1 : 1 :0.2 6 73(90:10) 

7[*' p-(CH3) 2NC6H4 C6Hs 1:1:0.2 9 67(80:20) 

8[i21 C6Hj n-C4H9 1:1:0.2 9 57(60:40) 

9['e1 C6H5 C-C~HI I 1 : 1 :0.2 9 55(85:15) 

a. Carried out in the manner as  described in the text unless otherwise noted; b. Ratio of moles of 

aldimine:samariurn.Cp,TiCI2 ; c. The reaction time was monitored by TLC until most of imines 

was consumed; 

e. Ratio of dl:meso is calculated from 'H NMR. 

d. Izolated yields, the products were confirmed with IR and 'H NMR; 

The coupling reaction of aldimines can not be carried out without 

CpzTiCl2 under the same conditions. Moreover, we have investigated the 

CpzTiCl2/Sm system and obtained evidence of CpzTi"'C1 in the system'. 

Meanwhile, we have observed that Cp2Ti'"Cl which is prepared according to lit.[6] 

also mediated the reducting and coupling of aldimines. According to above 

experiment and referring to Kham', a possible mechanism is proposed (Scheme 2). 

Experimental: 

Starting materials - The aldimines were prepared from the freshly distilled 
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ALDIMINES 

Scheme 2 

1485 

R'CH-NR~ 

' R l C w N R 2  
>Sm(II) 

THF, refluxing 
2R' CH=NR2 

1 
Cp2Ti"'CI A Cp2Ti'"Cl 

SA(I1) 

R'CH-NR~ 
I 

H20 quench R'CH-NR' 
2(dl:meso) 

aldehyde and aniline according to a published procedure'. Tetrahydrofuran was 

preparative TLC on silica gel (hexane:Et20=10: 1) 

Acknowledgement: We thank the National Natural Science Foundation of China 

and the Open Laboratory of Organomtallic Chemistry, Shanghai Institute of 

Organic Chemistey, Chinese Academy Sciences for financial support. 
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