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Debenzylation by Ni-A1 alloy 
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Abstract 

Nickel-aluminum alloy in aqueous sodium hydroxide-ethanol medium brings about facile hydro- 
~enolrsis of benzyl ether function in substrates carrying a vicinal methoxy group. Simplicity of the 
reaction conditions and cheapness of the reagent are some of the advanrages of the procedure. 
Additionally, carbonyl functions when present are untouched and alkaline medium of the reaction 
makes it compatible with the presence of acid-sensitite groups. 
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1. Introduction 

Introduced by Schwenk and co-workersl-6 nickel-aluminium alloy' (1 : 1) in aqueous 
alkali has proved to be quite useful in several reduction reactions because of cheapness 
of the reagent and operational simplicity of the reaction. a, 19-Unsaturated acids 
with5, ' and withouts, 621% 11 aryl substitution. y-aryl-fl, ;i-unsaturated acids'?-l5 
chlorinated polyene acidsle and neutral substrates like benzyl alcohols', aldehydes 
and ketones?, 0.17, aromatic halides43 18, nitroaromatics3, oximesla and nitrileszo have 
been reduced by Ni-Al alloy essentially under aqueous conditions. Displacement of 
some groups (sulphonic acid and alkoxy groups) was also encountered in some cased. 

Our recent finding of facile hydrogenolysis of benzyl ethers with vicinal nrethoxy func- 
tion constitutes a useful addition to the above list of applications of Wi-A1 alloy in 
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organic synthesib. Thus 3-n~ethox~-4-ben~~lox~t@luene (I), 3 - m e t h o ~ y - 4 . b ~ ~ ~ ] ~ ~ ~ .  
benmldehyde (11) and 3-(2'-1nethyl-4'-methoxy-5'-benzyloxybenzoyl) propanoic acid 
(111) under%,ent debenzylation in excellent yield on stirring with Ni-A1 alloy pouder 
in elkanolio sodiuin hydroxide to afford the corresponding hydrogenolysis products 11'. 
V and VI  respectively. The hydrogenolysis of compounds 11 and 111 is 
noteworthy in that the carbonyl function4 are left in tact, whereas literature reca& 
reduction of the carbony1 group, in nmst cases. to the carbinol or to the inethybnest&@, 
depending o n  reaction temperature" G 3  ". 

Recently Kanztani ef al" "ported cleavage of benzyl ethers with sodium his (2.  
methoxyethoxy) aluminium hydtide in refluxing xylene. Thus benzyl vanillin afforded 
(i) a mixture of the phenol (IV) nnd the alcohol (VII )  (reaction t h e  6 hr) and (ii) exch. 
sively the phenoi ( IV)  (reaction time 10 hr), the a ldehyd~ function in either case reduced 
patially or coinpletdy depending on the length of time of the reaction. On the other. 
hand Ni-A1 alloy. as found by us, does not reduce the carbonylfunction while cleaving 
the benzyl ether (TZ + V ;  I11 + Vl). However, as observed by Kametani r t  a!", a 
vicinal methoxy function appears to he essential for debenzylation in the case of Ni-Al 
alloy too, as shown by the complete recovery of 4-benzyloxytoluene under identical 
experimental conditions. Suhject to this limitation, Ni-A1 alloy seems to score an 
advantage over some of the alternate catalytic2', metal hydrideY3, and alkoxy meial 
hydride" debenzylation techniques, as the reagent (Ni-A1 alloy) is accessible even 
to a low-budget laboratory. It nlso demands no special handling (except for keep'ing 
the pyrophoric nickel wet till disposal) and storage precautions and the reaction is 
conducted in alkaline aqueous ethanolic medium, compatible with acid sellskive 
functions. 
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3. Typical cxyerirnental pracedure 

TO a solution of the benzyl ether (IIIi/III) (0.01 mol) dissolved in ethanolic sodium 
hydroxide [NaOH (1 g) dissolved in nliili~nu~n amount of water and the volunie made 
up to 10 1111 with cthanol] and maintained at gentle reflux. Ni-A1 alloy pcr5dcr (1  : 1 ,  
1 g) was added under stirring in sriall lots, keeping the frothing under control by 
adjusting the rate of addition of the alloy. After compbtioti of addition, the reaction 
mixture was stirred fcr 6 hr, allowed to cool and the nickel was filtered off. taking care 
to see that it is maintained wet. Most of the ethanol From the Alaate was distilled 
off under suction and the residue was acjdifred with dilute hydrochloric acid ( 1  : I). 
The product was thoroughly extracted with ether and the cxtract was washed with 
brine and dried over anhydrous sodium sulphate. Removal of solvent rurnished the 
debenzylated products IV (95";), V (60;,;). VI (95%;) yield. identified by L.1. and spectral 
comparison (i.r. and p.m.r.) with authentic materials". 
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