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a-Hydroxydimethylacetal Formation From Aminoketones
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Summary - Various B-aminoketones were converted into the a-hydroxydimethylacetal using ei-
ther o-iodosylbenzoic acid or (diacetoxy) iodobenzene (KOH/CH30H) without oxidation at 1°,
2° or 3°, amino groups or at sulfur in the case of a morpholino group.

We have demonstrated the usefulness of CgHgI(OAc), in methanolic base for the conver-
sion of enolizable carbonyl compounds into u—hydroxydimethylacetals.1—5 As with any oxida-
tive procedure in organic synthesis, the compatibility of other potentially oxidizable func-
tionality within a given substrate is an important issue.

The present study addresses the stability of the amino group under the conditions for

our a-hydroxylation reaction:—~COCH,-

> -C(0CH3),CHOH~. The amino group is particularly
interesting because it represents an intermediary oxidation level among nitroso, nitro and
hydroxylamino. The stability of the amino group to the systems (diacetoxy) iodoben—
zene/CH30H/KOH or o-iodosylbenzoic acid /CH30H/KOH5 is i1llustrated by the a—hydroxylation of
the following disparate aminoketones:
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Reference to Table 1 reveals the general usefulness of the oxidative procedure for the
range of 1°, 2° and 3° aminoketones. Tropanone (1) yields a-hydroxydimethylacetal deriva-—
tive 2 with the hydroxyl group in the a—configurations. Oxidation 3b+*4b is unremarkable,
however 5+6c is unusual because the sulfur atom of the morpholino group is not oxidized.
This contrasts with the system CgHgI=0/HOAc which converts thioethers to sulfoxides. 7-11

Oxidation 7 + 8 is remarkable in that substituted anilines are easily oxidized by a
number of reagentslz, and iodosobenzene has also been reported to oxidize o-nitroaniline to
furoxanl3, m-Aminoacetophenone (9) is likewise transformed to the o~hydroxydimethylacetal
in 35% yield but o-aminoacetophenone oxidation proceeded with intramolecular involvement of
the amino function to yleld a mixture. Similar behavior was observed with o-hydroxyaceto-
phenone.ll+ Regarding yields (Table 1) in all cases the n.m.r. spectra of the crude reaction
products indicated the absence of substantial amounts of other products. Only in the case
of 2 is there another product. Since the yilelds refer to isolated ones, the rather modest
amounts reported in Table 1 may be regarded as reflecting losses in the purification pro-
cesse

The results of the present study indicate the essential difference be-
tween CGH51=0/CH3OH/6H and C5H51=0/HOAC.15,16 This difference may be understood on a me-~
chanistic basis. The reaction between CeHsI(OAC)z/CHgOH/BH and an enolizable ketone is the
nucleophilic addition of the enolate anion to the iodine atom to yield an intermediate which

decomposes by intramolecular displacement:

¢ H,(0Ac),

-0 OH
-OH | -oH |
—CO—CH,— ———— —C=CH, —c——cn,—:
CH,
C,Hs10
© OCH,
“OCH, / ~OCH,
W —CI—CH, —— —C—CH,—OH
CH,0 OCH,
15216 )
The system CgHgI(OAc)2/HOAc involves CGH5T(OAc) formed in a pre—equilibrium as

an electrophile which is indiscriminately reactive towards any nucleophilic center such as

sulfur or nitrogen. Furthermore, the o-acetoxylation of substituted acetophenones
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with CgHgI(OAc) o/HOAc is known.!? However in this case the reaction leads directly to

the o-acetoxyketone possibly via attack of AcOH on A or B.

OAc -
| OAc
Onl_C5H5 ”
| or —C— CH,—I —CgH,
—C=CH,
A B

Obviously the system C5H51=0/CH30H/6H is essentially more selective and synthetically
superior.

Finally several of o-hydroxydimethylacetals reported in Table I were converted via the
ketone to the oxime and these were studied as reactivator agents for diisopropylfluorophosp-—

honate inhibited acetylcholinesterase. These results will be reported elsewhere.
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