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The selectivity in the oxidation of saturated hydrocarbons by oxygen 
in pyridine-acetic acid in presence of an iron catalyst and zinc is 
strongly dependant on the oxygenatton of the reaction mixture; using 
air and slow stirring, it is possible to attack adamantane and 
trans-1,4-dimethylcyclohexane almost exclusively at the secondary 
-ions. 

We recently reported1 a system for the oxidation of saturated hydrocar- 

bons that comprised pyridine-acetic acid containing a soluble iron complex as 

catalyst and with zinc as a source of electrons and oxygen as oxidant. Such a 

system gives a high turnover in catalyst and superi.or yields of oxidised pro- 

ducts to comparable systems.1 

Of the hydrocarbons so far oxidisedz a marked tendency for attack at 

secondary positions was observed, but with some substitution Ln primary 

groups. There was little attack at tertiary positions except for adamantane 

(1>. This hydrocarbon plays a key role in our arguments. If we define C2/C3 

as the ratio of secondary substituted products (alcohol and ketone) to ter- 

tiary substitution (alcohol) then the statistical number is 3. Values of less 

than 3 indicate preferential attack at the tertiary position and hence 

radical chemistry. Values above 3 indicate a different chemical mechanism. 

We have now examinated the radical autoxidation of adamantane in pyri- 

dine acetic acid at 80' with benzoyl peroxide as initiator. A C2/C3 value of 

0.85 was observed in agreement with the scanty literature data.3 If we sup- 

pose that all the tertiary alcohol results from radical autoxidation then we 

can calculate the percentage of secondary alcohol and ketone produced by this 

mechanism. We can then determine the percentage miminum non-chain oxidation 

reaction. 

Already in previous work2 there was an indication that the ratio C2/C3 

depended on the flow rate of oxygen. We now show (Table 1) that air gives a 

higher CqC3 than oxygen and that the slower the flow rate of the air the 

higher is CqC3. The mintmum non-radical reaction can be more than 90%. 
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Table 11 

Flcwrate stoles Total 
Entry of air 02 

Adamsntan-x % % f 

ml/min l-01 2-01 P-one 
c2lc3 02" 

MinilUll 
non-radical 

passed reacted reaction% 

1 2.1 4.7 0.25 0.6 5.6 6.45 24.8 2.8 93 

2 17.1 38.4 1.20 2.1 12.2 15.50 11.9 0.8 86 

3 21.2 47.7 1.15 1.9 11.7 14.75 11.8 0.6 85 

4 21.8 49.0 1.40 1.9 12.2 15.50 10.1 0.6 83 

5 28.5 64.0 1.40 2.0 12.5 15.90 10.4 0.5 84 

6 30.0 67.5 1.45 1.8 12.1 15.35 9.6 0.45 82 

72 17.4 39.1 0.60 0.9 13.6 15.10 24.2 0.8 93 

8 22.0 49.5 0.95 1.1 14.4 16.45 16.3 0.7 89 

1) Adamantane (272 mg, 2 nanole), [Fe1xFe211b(QAc)6~3]2Pyr1, zinc (1.307 g 20 marole) 
and AdpI (12.3 ml, 40 mnole) were stirred in pyridtie (30 ml) at 40° for 2 hrs. 

2) 'Ibe solvent was pyrFdine containing water (6.6%, v/v). 

Table 2l 

Agitation f!&lnsnQln-% Total ~21~3 electron miniaumrxmradical 

(Scale 1 to 10) l-01 2-01 2-one yield % reaction% 

1 0.65 0.5 11.4 12.55 18.3 8 90 

3 1.00 1.0 13.1 15.10 14.1 5.6 88 

5 1.25 1.2 14.2 16.65 12.3 6.2 86 

1) 8snm conditions as in entries 7 and 8 (Table 1) but at room teqerature (200). 
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