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The solid-phase catalytic oxydation 
of 2- hydroxy- 3,5-di- tert-butylbenzyl alcohol 
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The solid-phase catalytic oxidation in the 2-hydroxy-3,5-di-tert-butylbenzyl alcohol-- 
MnO2--NaOH system to yield 2-hydroxy-3,5-di-tert-butylbenzaldehyde was carried out. 
Gaseous oxygen participates in the regeneration of the active form of the oxidant. 
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In a search for methods for the synthesis of 3,5-di- 
tert-butylsalicylic aldehyde (SA) we carried out the cata- 
lytic oxidation of  2-hydroxy-3,5-di-tert-butylbenzyl al- 
cohol (BA) with equivalent amounts of  inorganic oxi- 
dizing agents under various conditions, including the 
solid-phase version of  the process. 1 It was found that 
benzyl oxidation can be used as the basis for a solid- 
phase synthesis of  SA. However, taking into account the 
practical demand for SA and the real possibilities of its 
industrial production, we studied the possibility of  using 
oxygen as the oxidant in the catalytic oxidation of BA. 

No plausible data on the solid-phase catalytic oxida- 
tion of organic compounds are present in the literature. 
Our attempts to carry out such oxidation of BA and a 
number of  other derivatives of  sterically hindered phe- 
nols in the presence of various coordination compounds 
of Mn, Co, etc. that are traditionally used in liquid- 
phase homogeneous catalytic oxidation were unsuccess- 
ful. The foregoing, together with the data on the 
mechanochemical instability of oxo and peroxo com- 
pounds of metals that liberate oxygen under the action 
of pressure and shear stresses, 2 created an unfavorable 
outlook for the possibility of the solid-phase version of 
this catalytic oxidation. Furthermore, organic compounds 
capable of  coordination with a metal may even promote 
the solid-phase deoxygenation of  oxygen-containing 
metal compounds. 3 For example, this effect is observed 
in the solid-phase reactions of  ortho-quinones with 
chromates, tungstenates, and transition metal oxides 
(Scheme 1). 

Therefore, it may be suggested that the formation of 
an "organic substrate - -  metal-containing catalyst - -  02" 
complex is of  little significance in the solid-phase proc- 
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ess. However, an alternative possibility exists, namely, 
catalysis may be achieved by the participation of  
oxygen in the regeneration of  the active form of the 
oxidant. 

In the case of BA, we managed to carry out this 
version of solid-phase oxidation in the BA--MnO 2 -  
NaOH system. The amount of  the oxidizing agent, 
M n O J N a O H ,  taken for this reaction was no more than 
0.01 equivalent. 
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Comple te  BA-+SA conversion is achieved after a 
per iod of  several minutes ,  and the product  is separated 
from the  catalyst  by vacuum dist i l lat ion.  After this,  the  
catalyst  can be recycled.  It is l ikely that  this is the first 
example  of  so l id-phase  catalyt ic  oxidat ion that  may be 
called perfect ,  since none  of  its steps requires the  use of  
a solvent. 

Experimental 

BA was prepared by the previously described procedure. 4 A 
mechanical mixture of BA (5.7 g, 2" 10 -4 mol) with the 
oxidant was passed through a previous|y described 5 worm 
conveyer for I0 rain at room temperature. The product was 
distilled off in vacuo at 10--20 Torr, the distillate crystallized 
on cooling. Its melting point of 62 ~ corresponds to the vaIue 
reported for SA. 1 The product was identical to the authentic 
sample of SA prepared by oxidation of BA with Mn(OAc)3 in 
MeCOOH. 

This work was carried out with the financial support  
of  the Russian Foundat ion  for Basic Research (Project  
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References 

1 . M . A .  Dokukina, V. B. Vol'eva, I. S. Belostotskaya, 
N. L. Komissarova, A. Yu. Karmilov, and V. V. Ershov, 
lzv. Akad. Nauk, Set. Khim., 1992, 2380 [Bull. Acad. Sci., 
Div. Chem. Sci., 1992, 41, 1868 (Engl. Transl.)]. 

2. M. G. Gonikberg, Khimicheskoe ravnovesie i skorost' reaktsii 
pod vysokim davleniem [Chemical Equilibrium and Rates of 
Reactions under High Pressure], Khimiya, Moscow, 1969 (in 
Russian). 

3. V. B. Vol'eva, V. A. Zhorin, V. V. Ershov, and N. S. 
Enikolopyan, Izv. Akad. Nauk SSSR, Set. Khim., 1984, 1437 
[Bull. Acad. Sci. USSR, Div. Chem. Sci., 1984, 33, 1325 
(Engl. Transl.)]. 

4. I. S. Belostotskaya, N. L. Komissarova, O. V. Shubina, 
E. A. Grishina, and V. V. Ershov, Izv. Akad. Nauk SSSR, 
Set. Khim., 1990, 2171 [Bull. Aead. Sci. USSR, Div. Chem. 
Sci., 1990, 39, 1980 (Engl. Transl.)]. 

5. E. L. Akopyan, A. Yu. Karmilov, V. G. Nikorskii, V. M. 
Khachatryan, and N. S. Enikolopyan, Dokl. Akad. Nauk 
SSSR, 1986, 291, 133 [DokL Chem., 1986, 291 (Engl. 
Transl.)]. 

Received June 22, 1994 
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Electrolysis of dimethyl malonate or methyl cyanoacetate in methanol in the presence of 
LiCI in an undivided cell leads to formation of t,l,2,2-cyclopropanetetracarboxylic deriva- 
tives. 
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We discovered previously the reaction of  electro-  
chemical  cyclo t r imer iza t ion  of  malonic  ester in metha-  
11ol I and cyanoacet ic  ester in acetone 2 during electroly-  
sis in an undivided cell in the presence of  bromides and 
iodides of  alkali metals  as a mediators .  

In this paper  we established that  electrolysis of  ma-  
lonic or cyanoacetyc  esters ( l a , b )  in methanol  in the 
presence of  l i thium chloride leads to formation of  1,1,2,2- 
cyclopropanete t racarboxyl ic  acid derivatives (2a,b).  
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X, Y = COOMe, COOEt; M = Li, Na, K; Hal = Br, I a : X =  COOMe;b :X= CN 
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