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Abstract - In the presence of an appropriate catalyst, lodoxy- 
arenes act as oxidants towards a variety of diverse functional 
groups. 

Although many higher valent organolodlne compounds have been described 

in the literature over eighty years ago', interest In their use as oxidants for 

organic synthesis 1s of relatively recent vintage. Iodosobenzene, in particular, 

has been the sub3ect of several communications within the past years*. By way of 

contrast, the chemistry of lodoxybenzenes has been little explored. We have re- 

cently used the efflclent oxygen atom transfer from the lodoxy group to dlphenyl 

diselenlde as the basis of a catalytic method for dehydrogenatlon of steroldal-3- 

ketones and -3-01s to give the blologlcally important ring A 1,4-dlen-3-one unit3. 

We envisage that for industrial oxldatlons using manganese, chromium and lead 

reagents, lodoxybenzenes, regenerated using commercial bleach3, may well play an 

important role In reducing metal pollution. 

The results of our prellmlnary studies with a variety of functional 

groups are presented in the Tables. From the data, it is apparent that the reac- 

tlvlty of lodoxybenzene, per se, 1s much less than would be predicted on purely 

thermodynamic grounds. Thus, although trlphenylphosphine 1s readily oxldlsed, 

dlphenyl sulphlde is unreactive towards iodoxybenzene In dichloromethane at re- 

flux. Consequently we reasoned that electrophlllc complexatlon of the highly 

polarised Iodine-oxygen bond would be expected to reduce the kinetic actlvatlon 

energy barrier. In practice, we have found that this may be accomplished by 

acid catalysis, Lewis acid catalysis, or by use of trichloroacetic anhydride. 
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TT,BLE 1 

Oxldatlon of the Hydroxyl Group by Iodoxybenzene Derived Reagents 

Substrate 

Benzyllc 

Benzyl Alcohol 

ara-Nitrobenzyl e7 A cohol 

para-tert-butyl- 
benzyl Plcohol 

Glycols 

E-Hydrobenzoin 

3enzpinacol 

1,2,5,6-Dl-O- 
Isopropylidene- 
1-Mannitol 

Phenols 

3-Naphthol 

2,4-Di-tert- 
,utyl phenol 

- 

Reaqent 

(mols) 

A (2 5) 

A (1.0) 

A (2 5) 

A (1 0) 

A (0.75) 

A (0 5) 

B (0 75) 

A (0 5) 

A (0 5) 

B (0.75) 

A (1.0) 

A (1 0) 

Catalys. 

Acetic AU 

Tnchloro- 
acetic Aci 
(0.05) 

Trichloro- 
acetic AU 

(0 05) 

Rcetic Aci Rcetic Acid RT D 10 1,2-Naphthoqulnone 65 

Acetic Aci Rcetic Acid RT 0 25 2,4-0i-tert-butyl- 
1,2-benzoquinone 

82 

Solvent 

Benzene 

Benzene 

3enzene 

Acetic Acid 

Dichlorome- 
thane 

II 

II 

,I 

Temp 

("Cl 
- 

80 

80 

80 

RT 

40 3 Benzaldehyde 89 

RT 3 45 

40 3 25 

40 20 Benzophenorlc 

90 

90 

78 

R T. 5 

25 

Benzophenone 97 

40 2,3-Isopropylidene 
D-glyceraldehyde 

62 

Time 

(h) 

5 

10 

55 

24 

Product 

Benzaldehyde 
isolated as 2,4-m 

para-Nitrobenzaldc 
hyde 

para-tert-butyl- 
benzaldehyde 

I, 

'leli 

(%) 
m 

81 

87 

76 

66 

ieagents A Iodoxybenzene 

B -N-(tert-butyl)-N',N',N"h"-Tetramethylgua~~~~~~um meta-iodoxybenzoate 

?T Reaction pertormed at room temperature 
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Initially, we examined the oxidation of the hydroxyl group. (Table 1). 

Benzyllc alcohols can be oxldlsed to the corresponding aldehyde under neutral 

condltlons, but the reaction 1s strongly catalysed by acetlc acid. 

The cleavage of vlcinal dlols by these reagents is also a synthetically 

useful reaction which proceeds under neutral conditions but 1s subject to tri- 

chloroacetlc acid catalysis. Unlike lodoxybenzene Itself, the substituted guano- 

dlnlum salts of meta-lodoxybenzolc acid (1) 1s soluble In dlchloromethane and 

possesses the practical advantage that meta-lodobenzoic acid may be simply re- 

covered after reaction and recycled by hypochlorlte oxldatlon. The salt, unlike 

perlodate, 1s a chemospeclflc reagent since dlphenyl sulphlde, cholestanol and 

even dlphenyl dlselenlde and trlphenylphosphlne are not oxldlsed. 

Oxldatlon of the phenollc hydroxyl group In B-naphthol and 2,4-dl-tert- 

butylphenol leads smoothly to the formation of the corresponding ortho-qulnones. 

Our results for a variety of orgsnosulphur compounds are presented In 

Table 2. 
TABLE 2 

Oxldatlon of Organosulphur Compounds by Iodoxybenzene derived Reagents. 

I 
; Substrate 

‘_ 

Thioacetals 

3enzophenone-1,3- 
Dithiolan 

Mzaldehyde-1,3- 
Dlthiolan 

x-Tetralone-1,3- 
Dithiolan 

Sulphldes 

)iphenyl Sulphidr 

'henyl bewyl 
Sulphide 

libenzyl Sulphide 

Reagcnl Catalyst 

(mols) (eq ) 

A (1 7) p-Toluene-sulphomc 
I\cld (0 1) 

I, 

A (1 7 

P (0.5 - 

B (0 5 

A (0.5 

A (0.5 

Acetic Acid 

A (1.0 

A (1 3) 

A (1 0) 

A (1 0) 

A (2 4) 

A (0 5) 

A (0 5) 

A (1 0) 

Tntyl Hexachloro- 
antimonate (0 1) 

Tnchloroacetic 
Anhydride (10) 

0, 
(0 1) 

Titanium Tetra- 
chloride (0 2) 

Trichloroacetic 
Anhydnde (10) 

II 
(0 1) 

Acetic Acid 

Tnchloroacetic 
Anhydnde (1 0) 

Cupnc chlotvde 
(0 1) I1 

T 

solvent 

3enzene 

II 

,I 

)ichloro- 
methane 

II 

ketic Acid 

II 

AcetlcAcld 

Oichloro- 
methane 

ketomtnl 

Temp. 

"C) 

Pime 

(h) 

RT 2 Benzophenone 

RT 1 75 Benza,dehb+ 

RT ) 75 a-Tetralone 

40 1 

RT 18 

40 2 

RT 

RT 

01 

2 

RT 05 

RT 01 

RT 3 

RT 18 

RT 1 

RT 0 2! 

Product 

- 

- 

Dipheny 

0 

1 sulphoxide 

II 

Benzyl phenyl 
Sulphoxide 

II II 

Dibenzyl Sulphoxide 

I 

i 

!lelt 

(%I - 

99 

83 

53 

_ 

- 

81 

83 

80 

90 

86 

c2 

79 

94 

82 

79 1 
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The deprotectlon of thloacetal groups to the corresponding carbonyl 

compounds 1s an often encountered synthetic transfonnatlon', which can be accom- 

pllshed at room temperature by use of iodoxybenzene and catalytic amounts of 

w-toluenesulphonic acid. 

The controlled oxldatron of dlalkyl, dlaryl, and alkyl-aryl sulphldes 

to the corresponding sulphoxlde can be readily achieved with a variety of cata- 

lysts. Over-oxldatlon is not normally observed even in the presence of an excess 

of lodoxybenzene. However, in the oxldatlon of dlphenyl sulphlde, use of the more 

powerful Lewis acid, titanium tetrachlorrde, leads smoothly and in high yield to 

the correspondrng sulphone. 

Clearly, the ready avallablllty of Inexpensive iodoxybenzene derived 

reagents3, when coupled with the correct choice of catalyst as an ancillary control 

element, confers upon this system, the ability to develop a wide 

oxidants for organic synthesis. 

range of selective 
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