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2,6-Di-tert-butyl-4-(~-amino)alkylphenols and their derivatives hold interest primarily as 
antiozonants and antioxidants. The methods available for the synthesis of such compounds 
[I] are time-consuming and involve multiple steps. We have studied the possibility of using 
the Leuckart reaction [2] for the preparation of sterically hindered aminophenols from 3,5- 
di-tert-butyl-4-hydroxybenzaldehyde, 3,5-di-tert-butyl-4-hydroxyacetophenone, and 3,5-di- 
tert--butyl-4-hydroxypropiophenone. 

Heating these carbonyl compounds in formamide or ammonium formate at 170-180~ gives 
60-90% yields of formyl derivatives ~f amines (la-c) (Table I), which on cooling the mixture 
readily separate out, and in acid hydrolysis in dioxane give the corresponding amines (IIa-c) 
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Substituted phenylethyiamine (IIb) was also obtained by the amination of the correspond- 
ing methylenequinone (III) in liquid a~mmonia. Aminopheno! (IIb) was isolated as its hydro- 
chloride salt (IV). 
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Since aminophenol (IIb) may, in turn, react with methylenequinone (iII), di[l-(3,5-di- 
rert-butyl-4-hydroxyphenyl)ethyl]amine (V) is always found in the reaction mixture; the 
yield of (V) increases with increasing concentration of methylenequinone (III). 

O OH r OH 
x ! I  x x i x i x I ' x ~ 

,~ NH 

MeCH MeCHNH~ M -- 
(III) (lib) 2 

The formation of (V) by the deamination of (iIb) under the reaction conditions was ex- 
cluded by a control experiment. The relatively high yield of (V) (about 20Z) may be attri- 
buted to the formation of a sandwich compound consisting of two methyienequinone (III) mole- 
cules, which react with NH~ to give (V)~ 
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EXPERIMF~NTAL 

N-~,3,5'~ -Di-tert-butvl-4-~hvdr~l)-N-formvlamine (la). A sample of i0 ml (11.4 g, 
0~ fnole) formamide was added to 1.0 g (4.3 mmoles) 3,5-di-tert-butyl-4-hydroxybenzaldehyde 
and heated for 0.5 h at 180~ After cooling, water was added and the tar formed was se- 
parated and crystallized fro~ benzene-hexane. The yield of (Ia) was 1 g (90%). The ele- 
mental analysis data and spectral characteristics are given in Table io 

N- [ 1 -~i-tert-butvl-4-h~enyl )ethyl_J-N- formylamine !Ib) and N- [i - ( 3,5-di- 
t e~t~-~Zp_~~-N-formyiamine (Ic). These compounds were obtained by 
the method described above. The yields, elemental analysis data, and spectral characteris- 
tics are given in Table i. 

3,5-Di-tert-but~l-4-h drox" benz lamine (IIa)~ A sample of i0 ml 35% hydrochloric acid 
and !0 ml water were added to 12.0 g (/46 mmo!es) N-(3~5-di-tert-butyl-4-hydrexybenzyl)-N- 
formylamine (Ia) in 30 ml dioxane and heated at reflux for i ho After cooling, the mixture 
was diluted with water and 10% aq~ N}{~OH was added until the mixture was basic. The precipi- 
tate was separated, washed on the filter with water, anddried to give 7.2 g (67.3%) (IIa), 
mp 159-!60~ [!]. 

- q 1 (~,5-Di-tert-but l-4-h d ~  hen i) ropylamine (IIb) and l-(3,5-di-tert-butyl-4- 
~ ! ~ a m i n e  (iIc). These compounds were obtained by the method described 
above. The yield of (IIb) was 69.0%, mp 127-128~ [i]. The yield of (IIc) was 61.3%, mp 
80o5-81o5~ [i]. 

Hydrochloride Salt of l-(3,5-Di-tert-butyl-4-hydroxyphenyl)ethylamine (IV). A solution 
of 0.12 g ~.5 mmole) ~-methyl-2,6-di-tert-butylmethylenequinone in 25 ml ether was added 
dropwise with constant stirring to 40 g (2.22 moles) liquid N~I 3 at -50~ The solution was 
stirred for an additional 1.5-2 h at from-35 ~ to -40~ The greenish solution became 
colorless. The temperature was gradually raised to about 20~ and the solvent was evapo- 
rated in vacuum. A sample of i0 ml water acidified with hydrochloric acid was added to the 
white precipitate and the insoluble residue was separated. The addition of concentrated 
hydrochloric acid to the filtrate gave a precipitate of 0.ii g (75.5%) (IV) hydrochloride 
salt of I- (3,5-di-tert-butyl-4-hydroxyphenyl)ethylamine. 

CONCLUSIONS 

i. l-(3,5-Di-tert-butyl-4-hydroxyphenyl)ethylamine and its analogs were prepared in 
high yield by the Leuckart reaction from the corresponding ketones or aldehyde and ammonium 
formate or formamide. 

2o The reaction of ~-methyl-2,6-di-tert-butylmethylquinone with ammonia leads to 
!-(3,5-di-tert-butyl-4-hydroxyphenyl)ethylamine. 
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