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SYNTHETIC COMMUNICATIONS, 27(9), 1495-1500 (1997) 

THE SYNTHESIS OF HOMOALLYLAMINES 

BY THE ADDITION OF ORGANOSAMARIUM 

REAGENT TO NITRILES 

Mingxin Yu, Yongmin Zhang' , Hongyun Guo 

Department of Chemistryr Hangzhou 

University, Hangzhou, 310028, P. R. China 

Abstract: Organmamarium reagent reacts with 

nitriles to afford homdylamines in THF. 

The application of samarium diiodide in organic synthesis has received 

more and more attention in the last decade'. However, studies on application 

of samarium metal in organic synthesis were very few'. Curran firstly reported 

the samarium Grignard reaction'. Our group have studied the reaction of 

organmamarium reagent with imine and the synthesis of ally1 selenides by 

organmamarium reagent'. The addition of allylic organometallics to nitriles is 

To whom correspondence should be addressed. 
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1496 YU, ZHANG, AND GUO 

an important synthetic method for the preparation of homdyl i c  amines, Ear- 

lier methods mostly suffer from low yields5. It has been constantly improved 

over the years by changing the allylmetallicx from magnesium over lithium, 

zinc, aluminum to boron and tin6. Yasuo Butsugan reported on reaction of al- 

lylation of nitriles with allylindate7. Their method was that solution of EL- 

lylindium sesquibromide, prepared from indium powder and ally1 bromide in 

dioxane at room temperature for 40 min, was added methyllithium at 0°C and 

was stirred at room temperature for 2h, then was added benzonitrile, and the 

whole mixture was stirred at room temperature for 2h to give homoallylic 

mines. Herein we wish to report that the reaction of organosamarium reagent 

with nitriles, which affords homoallylic mines in good yield. The advantages 

of this method are rapid reaction, simple operation, mild and neutral condi- 

tion. The results were summarized in table 1. 

THF 
CHz=CH-CHzBr + Sm +HZ=CH-CHZSmBr r. t. 

CHz<H=CHz 
THF I 

R%EN +2CHz=CH -CH2SmBr * R<-NHz 
I I. t. ,2h 

Experimental Section 

Tetrahydrofuran was distilled from sodium/benzophenone ketyl immedi- 

ately before use. Elemental analyses were carried out using a Carlo Erba 1106 
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HOMOALLY LAMINES 1497 

Table 1. Reaction Condition and yield of Products 

Reaction Condition yield * 

/Time0 Products 

0 

2 
II 
II 

CE,HBCHZC(C~HS)ZNHZ 

0 

* Yield of isolated product 

instrument 9 IR spectra were recorded on a PE -683 spectrometer, 'H NMR 

spectra were obtained with a PMX-60 spectrometer in CDC13 solution using 

TMS as internal standard. 

General procedure for the synthesis of homoallylamines, 0. 33g (2 .  

2mmol) samarium and 20ml THF, 0.30g(2. Smmol) ally1 bromide were added 

to a three necked flask with stirring at room temperature under nitrogen. 

When the mixture became purple, continue to stir for Ih  until the samarium 

powder disappar. Nitriles were then added to the solution, and the mixture 

was stirred at room temperature under nitrogen for 2h, loml water was 

added. T h e  reaction mixture was extracted with ether ( 4 h l  X 3) and the 
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1498 YU, ZHANG, AND GUO 

ether layer was seperated. The ethereal solution was washed with water (40ml 

X 3) , dried over MgS04, The solvent was removed by evaportation under re- 

duced pressure. The crude product was purified by preparative TLC on sillica 

gel (dicholomethane as eluent ). The products were identified by elemental 

analyses, IR and 'H NMR spectra. 

CsHsC (C3Hs)~NHz,oil,~ IR(film),3380,3075,3015,2985,1640,1500, 

1445,760,705,cm-','H NMR, 7.50-6.93(m,5H),5.78-5. 40(m,2H), 

5.23-4.70(m,4H),2.70-2.34(m,4H),1. 96-1. 75(s,2H),ppm. 

m -CH3C6H4C (C3H5)2NH2, oil, IR (film), 3400,3100,3000,2945, 

1695,1652,1620,1450,920,785,708,cm-' ,'H NMR, 7.36-6. 80(m,4H), 

5.80-5.36(m,2H) ,5.20-4.70(m,4H) ,2.63-2.20(m ,7H) ,2.10--1.83 

(S,2H),ppm. Anal. Calcd. for C14H19N: C,83. 53; H,9. 513; N,6. 958; 

Found: C ,  83.31; H,9.515; N,6.936. 

p-CH&jHdC (C3Hs)zNHz ,oil IR(film) 3405 9 3080 2960,2870 1640 

1510,990,915,830,710,cm-'. 'H NMR, 7. 40-6. 81(m,4H),5.83-5. 34 

(m,2H),5. 23-4. 71(m,4H),2. 68-2. 18(m,7H),2.  10-1. 85(s,2H),  

ppm. Anal. Calcd. for C14HleN: C,83.53; H,9.513; N,6.958; Found: 83. 

40; H,9.498; N96.949. 

C6HsCH& (C3H5)2NH2, oil5, IR (film) , 3390,3090,2960,2880,1643, 

l505,1462,918,752,70O,~m-~,~H NMR, 7.20-6.87(m,5H) ,5.90-5.43 

(m,2H),5. 20-4.77(m,4H),2.70-2.40(m,2H),2. 34-1.98(m,4H), 

1.89-1.70(s,2H) ,ppm. 

CHzCHC ( C ~ H ~ ) Z N H ~ , O ~ I ,  IR (film), 3020,2960,2935, 1645, 1385, 

1165,990,910,cm-','H NMR, 5.90-5.30(m,3H),5. 23-4. 63(m,6H), 

2.67-2.34(m,4H),2.07--1.78(~,2H),ppm.Aanl. Calcd. for CsHlsN: C ,  

78.78; H,11. 02; N,10.21; Found: C,78.54; H,10.93; N,10.12. 
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HOMOALLY LAMINES 1499 

0 
II 
II 

C ~ H ~ S C H ~ C ( C ~ H ~ ) ~ N H Z  ,oil, IR(film) ,3400,3095,2970,2890,1650, 

0 

1500,1465,920,740,cm-', %I NMR, 7.93-7.30(m,5H),5.93-5.40(m, 

2H),5.30-4.70(m,4H),4.10-3.93(~,2H),2. 40-2. 14(rn94H),2. 08- 

1.85(s,2H) ,ppm. Anal. Calcd. for C14H1gNOzS: C,63.37; H,7.216; N,5. 

278; Found: C,63.18; H,7.221; N,5.271. 

0 
I1 
II 

p - CH~CSH~SCH~C (C3Hs)zNHz 9 oil IR (film 9 3398 9 3093 9 2965 

0 

1648,1489,1180,990,915,742,cm-' ,'H NMR, 7.89-7. 32(m, 4H), 5.90 

-5.39(m,2H),5.29-4.73(m,4H),4.08-3. 9O(s92H),2. 59-2.18(m, 

7H) ,2.10-1. 81(s,2H),ppm. Anal. Calcd. for CI~HZINO~S:  C,64.48; H ,  

7.576; N,5.013; Found: C,64.26; H,7.568; N,5.047. 
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