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A GENERAL PROCEDURE FOR THE CATALYTIC HYDROGENOLYSIS OF N-BENZYLAMINES 

UNDER EXTREMELY MILD CONDITIONS. 

Kiyoshi ~ o s h i d a ?  Shigekazu Nalajima, Takeshi Wakamatsu. Yoshio Ban, and 

Masakatsu ~hibasaki*  

Faculty of Phormoeruticnl Seirnccs, Hokkoido University, Sapporo 060, Jopm 

A b s t r a c t - - - A  general procedure for debenzylation of N-benzylamines, which contain acid 

Sensitive functional groups, by the catalytic hydrogenolysis using 20% Pd(OH)>-C is reported. 

Despite of the importance of the benzyl p u p  in the protenion of amines.1 deprotcction of the N-benzyl 

group is still most often carried out by the traditional catalytic hydrogenolysis using Pd-C under high 

pressure andlor in the presence of the acid 

Recently. Adger3 and Ram4 reponed indepondcntly the Pd-C catalyzed hydrogen transfer hydrogenolysis 

of N-bcnzylamincs with ammonium fomatc  as a hydrogen donor. In the present papcr, we wish to 

describe a gencral proccdure for thc catalytic hydrogenolysis of N-benzylamines under the extremely mild 

conditions using 20% Pd(0Hh-C which has been discovcred by Pearlman.' To tbc best of our knowledge, a 

few examples of the debenzylation of N-benzylamines using Pd(OH)& have appeared in thc literaturc.6. 

However, none of scope and limitations has been reported. 

Scheme 1 

General  Procedure: To a solution of an appropriate N-benzylamine (1.00 mmol) in 10 ml of dry methanol 

was added 50 mg of 20% Pd(OH)2-C5 in one portion. The mixture was hydrogenated under 1 atm hydrogen 

and the reaction was monitored by TLC analy!$ts. After completion of tbc reaction. the catalyst was removed 

by filtration through celite and was washed with 20 ml of methanol. The filtrate and washing were 

combined and concentrated under rcduced pressure to afford pure product. 



1 a : R'-Bn. RZ-TBDMS 1 b : R'-H, RZ=TBDMS 2. : R a n  3. : R'&=B~ 411 : R=Bn 
15 :&En. R2-SiE1, l d  : R'=H, &SiE13 2b :  R-H 3 b : R'.B~, RZ.H 4b  ; R.H 

1 e : R1=Bn, R%THP 1 f ; R'.H. RZ.THP 3c ; R'=R~-H 

1 g : R'-Bn. R2-Tr 1 h ; R1-H, R2-~r  

Table Calalytlc Hydrogenolysls of N-Benrylamlnes 

Entry Substrate ProductL Reaction Time Yield (%)b 

1 1 a lb 1.5 h 99 . . 
2 1 c Id 1.0 h 81' 
3 led If I5 min 100 
4 le I h 4.0 h M .. 
5 2; 2 b  1.0 h 100 
6 38 3e 0.5 h 100 
7 3 6 3c 10 min 100 
8 4 1  4 b  6.0 h 94 

a) ChPracterircd by NMR. IR, and Mass spectra: b) the purity of Uls product (>98%) 
was determmed by NMR analysis: c) isolated yield: d) mixture of the diastcreoiso. 
men (1 : 1.6); c) reference 8. 

In most Cases, the reaction was fast and the product was obtained in excellent yield. Under these conditions. 

the acid sensitive protective groups of alcohol (triethysilyl, rert-butyidimcthylsilyl.  tetrahydropyranyl. 

acetonide) wcre not damaged. Exceptionally, in the case of l g  (entry 4). the reaction was slow and several 

polar by-products possibly derived from detritylated compound wcrc detected by TLC. 

In conclusion, we wish to emphasize that N-benzylamines are now readily cleaved under the extremely 

mild conditions. 
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