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SYNTHETIC COMMUNICATIONS, 2 2 ( 2 ) ,  265-269 (1992)  

SOLIII-LIQUID PHASE TRANSFER CATALYTIC SYNTHESIS MI : 
THE SYNTHESIS OF a-SUBSTITUTEJ3-2 -PYRJDYLMETHMr 
AMTNE VIA THE ALKYLATION OF BENZALDEHYDE IMINE 

Wang,Yuliang;Mi,Aiqiao; Jiang,Yaozhong* 

Chengdu Institute of Organic Chemistry, Academia Sinica 

Chengdu 6 10 0 15  P. R. China. 

ABSTRACT,The anion derived from the benzaldehyde imine 2 re- 

acls with alkyl halide to form alkylated products 3;Hydrolysis of 3 gives 
a-alkyl- 2 pyridylmethylamine in 34 - 53 % overall yield. 

ci --Substi tuted - 2 -pyridylmethylamine derivatives are of impor- 
tant physiological activity[’]and potentially procursors to medicinal a- 

gcntsC2]. Previous synthetic routes to these targets were in three steps : rt- 
cyanopyridine reacted with Grignard reagents to form a-acylpyridin~[~~,  

followed by oxirnation and reduction[*] to afford a-alkyl- 2 -pytidyl- 
methylamine. 

In recent years we have reported a series of solid - liquid phase 
transfer catalytic alkylation, Michael addition, carbonyl addition and 

dipolar cycloadditi~n[~-”l. Here we would like to report an inexpensive, 
simple synthcsis of n-aalkyl- 2 -pyridylmethylamine in 34 - 53 % 

-x- To whom correspondence should be addressed. 
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Copyright 0 1992 by Marcel Dekker, hc. 
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2 66 WANG, M I ,  AND J I A N G  

overall yield under solid-liquid phase transfer catalytic conditions. The 

synthetic route is as follow : 

1 

L N  I 

*HZ 
ha-e 

* l i i  

3a-e 

i. PhCHO, molecular sieve, CH2Clz, r. t. ; ii. KOH, TBAB, RX,  
5 0 ' C  ;iii. 1N HC1-EtOH-H~O;iv. 2N NaOH. 

The condensation of 2 - pyridylmethylamine with benzaldehyde in 
CH2Cl2 in the presence of 4A molecular sieve for 1. 511 gave aldimine, 
which was directly allrylated without isolation and purification because it 
TYW not so sfable. 

The alkylation of 2 was achieved by treatment with potassium hy- 
droxide( 2 equiv. ) , 4 A  molecular sieve and alkyl halide( 1. 2 equiv. >in 

the presence of a catalytic amount (0. 05 to 1 equiv. )of tetrabutylam- 
monium brontide(TBAI3) in dichloromethane. 

Then hydrolysis of 3 with 1N hydrochloric acid at room tempera- 
ture, followed by isolation and purification gave a - alkyl - 2 -pyridyl- 

mcthylamine. The purified yield were ranging from 34-  53% (Table 1 ,  

The overall yicld is based on 1 via three steps : condensation, alkylation 

and hydrolysis). The products were characterised(Tab1e 2) .  
The procedure described above provided a simple, inexpensive and 

new method for synthesis of a - alkyl - 2 - pyridylmethylamine. This 
method can also be easily adapted to large-scale synthesis. 
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SOLID-LIQUID PHASE TRANSFER CATALYTIC SYNTHESIS. VII 267 

Table 1. Synthesis of n-substituted- 2-pyridylmetliylamine 

4b 

4c 

4d 

4e 

~ 

alkyl halide 

p- CH,0CuHICH2CI 6 2 

p -ClCuFI&X12Dr 3 2 b  

CH ,CH,CHIC€fZBr 12 1 

CI-I2=CHC1&Ur 8 1 

~~ 

alkylafion hydrolysis 1 rime(h) 1 iinie(h1 

I 4a  I phCH,Cl 

overall 

yield < % )' 

a. overall yield based on 1. 
b. hydrolyzed with 2. 4 -dinitrophenylhydrazine. 

Experimental 

General Considerations : TR spectra were recorded on a Microlab MX 
620 infrared spectrometer: 'H-NMR Spectra were recorded on a Varian 
IT- 80A spectrometer using TMS as an internal standard ; MS data were 

obtained using a VG 7070E instrument ;CH2C12 was dried by 3A molecu- 
lar sieve; 4A molecular sieve was dried at 500'C for 311. 

General Procedure for the Preparation of a-  Alkyl- 2 - Pyridyl- 
methylamine : A mixture of 2 - pyridylmethylamine ( 1. 08g, 1 Ommol ) , 
benz,aldehyde ( 1. 0 6g, 1 Ornniol) , 4 A  nioleculnr sieve ( 5g) and CH2C12 was 
stirred at r. t. for 1. 511. Then potassium hydroxide( 1. 12g, 20mmol) , te- 

trabutylammonium bromide (0.  16g, 0 ,  5mmol) and benzyl chloride ( 1. 

52g, 12mmol) were added in order. The mixture was stirred at 50°C and 
the reaction was monitored by TLC(Et20/MeOH, 9 : 1) till completion. 
Filtered and the solvent was evaporated. The residue was taken up  in 
lOrnl EtOH and then stirred with 2N aq HCl(lOm1) at r. t. for 1 -2h. 
The solution was poured into water(4Oml) and extracted with ether(4 X 
40ml). The aqueous fraction was neutralized with 2N sodiurn hydroxide 
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2 68 WANG, M I ,  AND J I A N G  

Table 2. AnaIytical data of compounds 4. 

IR 

(em-') 

3380 

3298 

334 8 

3242 

3350 

3272 

3355 

3285 

3355 

3283 

3261 

1F1- NMR (CDCI, ) 6 ,  J ( H B )  

8 .  4 8 ( 1 H , d , J = 4 .  Z E P B ) ,  

7. 6 0 - 6. 75 ( 3 H ,  m) ,7. 1 3  (5H , s )  , 
4 .  1 5 ( 1 H , m ) , 2 .  9 2 ( 2 I I , m ) ,  

1. 90 ( 2 H  , s ,  -NH2). 

8. 5 1 ( 1 H , d , J = 4 .  Z M z ) ,  

7. 6 4 - 6 . 5 4 ( 3 H , m ) , 7 .  0 0 ( 2 H , d ,  

J =  1 0Hz) , 4 .  10(  1H ,m) ,3 .  7 2 (  3H , s )  , 

2.  9 0 ( 2 H , m ) , 2 .  01(2H,s , -NH,) .  

8. 4 8 ( 1 H , d , J = 4 .  ~ H L ) ,  

7. 70- -6 .  7 8 ( 3 1 I . m ) , 3 .  8 8 ( l H , m ) l .  93 

( 2 l i  , s ,  -Nk12), 2. 25-  0. 8 7 ( 6 H ,  

i i i ) , O .  8 6 ( 3 H , t , J = 7 .  OHz). 

L99(M++ 1) 

107(100) 

! 1 9 ( M + + l )  

107(100)  

233(R1++1) 

235 ( R I +  + 3 ) 

107(100)  

165(Rt-'+ I I  

107(100)  

1 4 9 ( W f + l )  

107(100)  
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SOLID-LIQUID PHASE TRANSFER CATALYTIC SYNTHESIS. VII 269 

and extracted with ether ( 4  X 40ml).  This second ether extract was dried 
and evaporatcd to give the crude 4a. The product was purified by f lash 
chromatography (silica gel, eluent : EtOH) . yield : 1. 0 5g ( 5 3 % ) . 

Acknowledgcment : We are grateful to the support of the National 
Natural Science Foundation of China. 
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