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We had ear l ier  [1, 2] demonstrated that 4-hydroxy-3,5-ditert-butylbenzyl bromide reacts  readily 
with strong nucleophilic agents. These reactions were utilized for the production of functional derivatives 
of sterically hindered phenols [3, 4], possessing carcinolytic activity [5, 6]. The lability of the b r o m i n e  
atom in 4-hydroxybenzyl bromide naturally depends upon the presence and nature of substituents in the 
benzyl position. In view of this, we studied the reactivity of certain (~-alkyl-4-hydroxy-3,5-ditertbutyl- 
benzyl bromides (chlorides) with secondary amines, sodium cyanide, and organomagnesium compounds. 
The original hydroxybenzyl halides were produced by the reaction of hydrogen bromide (chloride) with the 
corresponding ~-alkyl-2,6-ditert-butylmethylenequinones, the synthesis of which was described ear l ier  [7]. 
The reaction proceeds readily when an ether solution of the methylenequinone is shaken with hydrocMoric 
acid or 40% hydrobromic acid. Good results were also obtained by passing hydrogen bromide (chloride) 
into an ether solution of the methylenequinone (see Table 1}. ~-Alkyl-4-hydroxy-3,5-ditert-butylbenzyl 
bromides (chlorides) (I)-(VIII) represent white crystalline substances, which darken rapidly in air. The 
lability of the bromine atom is not reduced in comparison with 4-hydroxy-3,5-ditert-butylbenzyl bromide 
unsubstituted in the a-position [i], and as a result of the reaction, normal alkylation products are formed: 
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The indicated transformations proceed equally readily with ~-alkyl-4-hydroxy-3,5-ditert-butylbenzyl 
bromides (chlorides), and the yields of the final products of the reaction are 70-90%. Increasing the volumes 
of the substituents in the benzyl position has an appreciable effect only in the Grignard reaction. Although 
the reaction of ~-methyl-4-hydroxy-3,5-ditert-butylbenzyl bromide with excess methyl magnesium iodide 
proceeds with a 78% yield of 4-isopropyl-2,6-ditert-butylphenol, with (~-isopropyl-4-hydroxy-3,5-ditert-  
butylbenzyl bromide under analogous conditions, only 42% of 4-isoamyl-2,6-ditert-butylphenol is formed. 

EXPERIMENTAL 

(~-Alkyl-4-hydroxy-3,5-ditert-butylbenzyl Halides (I)-(VIII). Into a solution of 
0.01 mole of (~-alkyl-2,6-ditert-butylmethylenequinone and 40 ml of ether was passed a stream of hydrogen 
chloride (bromide) for I0 min, after which the solvent was evaporated, and the residue dissolved in hexane 

and crystallized at --78 ~ (Table i). 
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TABLE i. 4-(a -Substituted) alkyl-2,6-ditert-butylphenol  s 

OH 
CHa)aC 1 C(CHa), "(/ 

1 
R--CH--X 

Cpd. 
NO. 

I 

I !  

I I I  

IV  

V 

VI  

V I I  

u  

I X  
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* Literature data [8]: m.p. 45 ~ 

c ~ - A l k y l - 4 - h y d r o x y - 3 , 5 - d i t e r t - b u t y l b e n z o n i t r i l e s  ( I X ) - ( X I ) .  To a solution of 
1 g of sodium cyanide in a mixture of 5 ml of water and 20 ml of alcohol we added 0.01 mole  of (I)-(VIII) 
in 15 ml of ether. The mixture was boiled for 2 h, after which it was diluted with water,  acidified with 
2 N HC1, the organic layer extracted with ether, dried, and the solvent distil led off under vacuum. The 
residue was crysta l l i zed  from heptane (see Table 1). 

4 - ( a - N , N - D i a l k y l a m i n o ) a l k y l - 2 , 6 - d i t e r t - b u t y l p h e n o l s  ( X I I . ) - ( X I V ) . _  T o 0 . 0 5  
mole  of the amine in 40 ml of absolute ether we added 0.01 mole  of (I)-(VIII) in 20 ml of ether. After 30 
rain, the reaction mixture was washed with water,  acidified with 2 N HC1, and the aqueous layer above the 
ether treated with 2 N NaOH. The ether extracts were  dried, the solvent disti l led off under vacuum, and 
the residue crys ta l l i zed  from hexane (see Table 1). 

4 - A l k y l - 2 , 6 - d i t e r t - b u t y l p h e n o l s  ( X V ) - ( X V I I ) .  To an ether solution of 0.03 mole  of 
the aikyl magnesium iodide was added 0.01 mole  of (I)-(VIH) in 20 ml of ether. After 2 h, 20 ml of water 
was added to the solution, the ether layer removed,  washed with water,  and dried with calcium chloride. 
The solvent was  disti l led off and the residue disti l led under vacuum (see Table 1). 

The authors would like to thank N. M. ]~manu~l' for his constant interest  in this work during its 
performance.  

C O N C L U S I O N S  

i.  Eight a -a lky l -4 -hydroxy-3 ,5 -d i ter t -buty lbenzy l  halides were  produced by addition of the hydrogen 
halides to ~-alkyl-2 ,6-di tert-butylmethylenequinones .  

2. ~ -Aikyl -4-hydroxy-3 ,5-di tert -butylbenzonitr i les  and 4-  (c~ -N,N-dia lkylamino)alkyl -2 ,6-di tert -  
butylphenols were  produced by the reactions of ~ -a iky l -4 -hydroxy-3 ,5 -d i ter t -buty lbenzy lbromides  (chlo- 
rides)  with sodium cyanide and secondary amines.  

3. A new method of synthesizing 4-sec-a lky l -2 ,6 -d i ter t -buty lphenols  was  proposed. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 

tions of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i terature m a y  we l l  be ava i lab le  in E n g l i s h  translat ion.  A comple t e  l i s t  of the cover - to -  
cover  E n g l i s h  t r a n s l a t i o n s  appea r s  at  the back of  the  f i r s t  i s s u e  of  t h i s  year,  
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