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SUMMARY Tetraethyl- and tetrabutylammonium permanganate are less prone to 

explosive decompositron when heated than are bensyl(trlethyl)ammonlum and methyl- 

(trlphenyl)phoaphonium permanganate and are about equally effective as oxidants 

for the conversion of alkanes into alcohol and ketones. 

Following the recent report by Sshmidt and Schiifer' that benzyl(triethyl)- 

-onrum permanganate (1) 1s an efficient oxidant for the conversion of alkanes 

and arylalkanes into alcohols and ketones under mild condltlons in non-aqueous 

media, we attempted to use the reagent as a means of regioselective hydroxylation 

of the diamondold hydrocarbons dlamantane and triamantane. The salt was prepared 

aa described by Schmidt and Sch"afer, but was found to undergo violent decompoeitlon 

when dried at 80-9O'C. Subsequently, Schmidt and Schifer,* and independently 

Jager, L"utolf, and Meyer,3 described more recent experiences with benzyl- 

(triethyl)auunonium perrnanganate and drew attention to the hazards associated with 

working with the crystalline material. Our own experiences working with quite 

small quantities confirm that the substance ie very unstable and should be 

handled with care. 

The considerable synthetic potential of this type of reagent for controlled 

oxidation of alkanes under rmld conditions led us to search for suitable, safer 

alternatives. Accordingly, several new permanganate salts (Table 1) were 

prepared, using the reaction of aqueous potassium permanganate with the 
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appropriate ammonium, p hosphonrum, or arsonrum bromrde, and drred carefully at 

or near room temperature. Stabrlrty tests rn which small samples of each salt 

Table 1 Some Ammonium, Phosphonrum, and Arsonrum Permanganates 

PhCH2(CH3CH2)$Mn04 (1) PhqAsMnOl, (6) 

PhCH2(CH3&Mn0,+ (2) (CH~CH~)I+NM~OI, (7) 

Ph3PCH3Mn04 (3) (CH~CH~CH~CH~)~,NM~OL, (8) 

Ph3PCH$H2PPh32MnOq (4) CH~(CH~)~SN(CH~)~M~OL+ (9) 

CQ.(CH2)15NC5HSfiC4 (5) 

rn a caprllary tube were heated at 2'C per mrnute revealed that compounds (l)-(S) 

all decomposed with explosive violence when the temperature reached 80-9O'C; 

the arsonrum salt (6) also decomposed exploarvely, but not until the temperature 

reached 120-13O'C. Compounds (7)-(g), on the other hand, showed no explosive 

tendency, but they did decompose passively between 80 and 1OO'C. This 

contrasting behaviour may be associated with the fact that compounds (l)-(6) 

all contarn unsaturatron In the cation whereas compounds (7)-(g) do not. 

However, the explosion hazard with the former can be diminished very 

substantially by adsorbrng them on alumina. Thus, addrtron of chromatography 

grade alumrna (4g) to a strrred drchloromethane solution (100 ml) of 

benzyl(trrethyl)ammonrum permanganate (lg) followed by evaporation of the 

solvent gave a drspersed form of the oxidant which drd not explode when heated, 

though it did undergo slow decomposltron. 

Oxrdatron studies, performed rn glacral acetrc acrd for 8-10 hours at 35- 

40°C usrng a 1.0:1.1 molar ratio of substrate to oxrdant, revealed that over a 

range of alkane structures (Tables 2-4) tetraalkylamnonrum permanganates are 

generally about as effrcrent as oxidants as their arylammonrum, arylphosphonrum, 

or arylarsonium counterparts. trans-Decalrn was used to probe drfferences 

between representative members of the saturated and unsaturated series. The 

results In Table 2 rndrcate that the tetrabutylammonrum salt (8) IS in fact a 

more effrcrent oxidant than benzyl(trlethyl)anunonrum permanganate (1) and 1s 

comparable to methyl(trrphenyl)phosphonrum permanganate (3) in its ability to 

selectrvely oxrdrse trans-decalin to trans-9-decalol. Within the saturated 

series (Table 3) tetrabutylammonrum permanganate IS generally more effective 

than the mtraethyl- salt as anoxidant towards crs-decalm, methylcyclohexane, - 

cumene, and tetralrn. All nine permanganates are effectrve agents for brrdge- 

head hydroxylation of dramantane (10) and trramantane (13) (Table 4), though 

here the saturated members are slightly less efficient than their more 
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Table 2 Oxidation of Trans-Decalm with Permanganates (l),(3),(7) and (8)4 

Oxidant trans-9-Decal01 (X) trans-l-Decalone (Z) trans_2_Decalone 

1 30 (ll>a 28 (L3)a 13 (3)a 

3 70 15 3 

7 24 11 4 

8 65 15 3 

a. percentages In brackets are those reported In reference 1. 

Table 3 Oxidation of Alkanes mth Permanganates (7) and (8)4 

Alkane Oxidant Products (X) 

&-Decalin 7 &-9-Decal01 (20) 

u-Decalin 8 e-g-Decal01 (14) + Unidentified (3) 

Methylcyclohexane 7 <5X Oxidation 

Methylcyclohexane 8 1-Methylcyclohexanol (20) + 2-Methylcyclohexanone (3) 

Cumene 7 2-Phenyl-2-propanol (5) + Acetophenone (5) 

Cumene 8 2-Phenyl-2-propanol (20) + Acetophenone (5) 

Tetralin 7 15% Oxldatlon 

Tetralin 8 1-Tetralone (28) 

hazardous counterparts. However, benxyl(triethyl.)ammon~um permanganate dispersed 

on alumina is about as effective as the unsupported salt for hydroxylation of the 

l-position of diamantane and the 3 and/or 4 position of triamantane.5 Very 

similar preferences have been observed in the hydroxylation of these systems 

using lead tetrabenzoate6and para-nitroperbenzoic acid.' 
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Table 4 Products of Oxldatlon of Diamantane (10) and Triamantane (13)4 

From Diamantane (X) From Triamaatane (%) 

Oxidant 

1 

1 on alumina 

2 

3 

4 

5 

6 

7 

8 

9 

(11) (12) (14) (15)/(16) (17) 

38 7 14 36 10 

46 a 13 38 9 

54 5 10 31 9 

47 9 10 21 9 

28 6 9 28 9 

32 11 12 20 6 

31 7 15 39 11 

15 5 7 18 5 

26 8 4 12 4 

31 I.3 12 20 6 
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