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Robert M. Moriarty and Kwang-Chung Hou
Department of Chemistry
University of Illinois at Chicago

Chicago, Illinois 60680
Summary - o-lodosylbenzoic acid (KOH/CH3OH) converts various ketones to a-hydroxydimethyl-
acetals in high yield with the advantageous feature of solubility of the reduction product
o-iodobenzoic acid under the basic reaction conditions thus allowing isolation of the oxida-
tion product by simple CH:Cl: extraction.

In past work we have demonstrated the synthetic usefulness of iodosylbenzene and di-

acetoxyphenyliodine(III) in methanolic KOH for the a—hydroxylation of ketones,!”? esters and

carboxylic acids.* In the case of ketones the primary product is the a-hydroxydimethylacetal

and iodobenzene (Eqn 1).
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Chromatography on neutral alumina allowed separation of iodobenzene from the oxidation
product. We report now that the method is significantly improved by use of o-iodosylbenzoic
acid® which analogously yields base soluble o-iodobenzoic acid under the reaction conditions
allowing isolation of the a-hydroxydimethylacetal by direct extraction. Table 1 presents a
comparison of the original and present methods for representative ketones. In a typical
experiment 0.15 mole KOH is dissolved in 80 ml of CHsOH with ice-cooling and 0.05 mole of the
ketone dissolved in 20 ml CHsOH is added dropwise with stirring. Then solid o-iodosylbenzoic
acid (0.055 mole) is added portionwise over a 30 minute period. The reaction mixture is
stirred at room temperature overnight. The a-hydroxydimethylacetal is isolated by removing
most of the CHsOH in vacuo, adding H20 and extraction with CH2Cl:.. The product is purified
by distillation and yields range from 47-80%. Acid hydrolysis of the a-hydroxydimethylacetal
using 5% H250. in CHCls proceeded in 33-85% yield although higher yields of the
o~hydroxyketone were obtained by omitting isolation of the acetal and direct hydrolysis of
the reaction product. Problems associated with acid hydrolysis of a-hydroxydimethylacetals

(specifically -C(OCHs) 2CHOH - ——~—~-—- > ~ CHOCHs-CO-) have been discussed.®
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a-hydroxydinfethylacetal

diacetoxypheny1;od1ne o-iodosylbenzoic acid
(% yield) (% yield)?

1) acetophenone 17(81) (84)
2) 1-phenyl-1-propanone 3%(71)

3) 3-pentanone 511(65) (62)

on on
6a 5.8:1

4) cyclopentanone 76(78) (83)
5) cyclohexanone 98(75) (748)
6) cycloheptanone 111%(68) (71)
7) cyclododecanone 1345(56) (61)
8) 2-methylcyclohexanone 1516(62) (67)

CH,Q OCH, Q
OH Ho;ﬁ:&j

15a 6:1 15b 162
9) Z-norbornanone 1718(47)
OCH,
OH
20d b
10) benzalacetone 19 (67)

3yields refer to pure product isolated by distillation.
bProducts polymerize readily.
“Ratio determined by gc/ms.

dAceta] could not be separated by chromatography.

a-hydroxyketone

(% yield)?
28(80)
310(83)
§12(81)

OH

Y

o
6b
§13(8'|)
1043(80)+dimer

on
standing

12}3(65)
15}3(72)
12}7(80)

\&OH
6:1 16b

l§}9(33)
o
OH

29?1(77)



693

The pathway by which these reactions occur involves attack of the enclate anion at the
1=0 bond of o-iodosylbenzoic acid followed by reductive elimination of o-iodobenzoic acid
vpon addition of CHs0 to the carbonyl group. Ring-opening of the thus formed epoxide

yields the hydroxydimethylacetal:
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o-Iodosylbenzoic acid has been used for cleavage of tryptophanyl bonds in prote-
ins,?2»23 Recently Barton et al., pointed out the advantages of using o-iodylbenzoic acid
in a catalytic reaction for the oxidation of various functional groups.?* The present work

further extends the synthetic utility of hypervalent iodine oxidants.?2%
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