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Abstract: A synthetic investigation on oxidation of anilines to 2-
amino-1,4-benzoquinone-4-phenylimides via Dess–Martin periodi-
nane (DMP) was carried out. This facile protocol offered the advan-
tage of short reaction times, mild reaction conditions, high yields
and compatibility with a wide range of functional groups.

Key words: iminoquinone, periodinane, oxidation

Iminoquinone is an important moiety of a large number of
antineoplastic drugs and plays a significant role in the
nucleus of actinomycins, which are powerful, highly toxic
natural antibiotics. The antineoplastic activity of these
drugs is the result of a strong interaction with DNA in the
target cells, which causes degradation of the nucleic acid
and, consequently, terminates its biological functions.
The planar structure of these drugs facilitates intercalation
between the DNA base pairs. At the same time, the quino-
ne moiety of these agents can also undergo enzymatic re-
duction.1 Several iminoquinone-based compounds related
to the actinoymcin chromophore have already been syn-
thesized as new anticancer intercalating drugs.2

In recent years, Dess–Martin periodinane [DMP, 1,1,1-
tris(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-one]
has emerged as the reagent of choice for the oxidation of
primary and secondary alcohols to aldehydes and ketones,
respectively.3 Its unique oxidizing properties and conve-
nience of use make DMP a common oxidizing reagent
employed in the synthesis of biologically important
natural products. For examples, DMP was used in the key
oxidation steps in the total syntheses of cyclotheonamide
B,4 (±)-deoxypreussomerin A,5 (±)-brevioxime,6

erythromycin B,7 (+)-discodermolide,8 (+)-cephalostatin
7,9 (+)-cephalostatin 12,9 (+)-ritterazine K,9 3-O-gal-
loyl-(2R,3R)-epicatechin-4b,8-[3-O-galloyl-(2R,3R)-epi-
catechin],10 fredericamycin A,11 indolizidine alkaloids
(–)-205A, (–)-207A, and (–)-235B,12 1,19-aza-1,19-des-
oxyavermectin B1a,

13 angucytcline antibiotics,14 tricyclic
b-lactam antibiotics,15 and the platelet aggregation-inhib-
iting g-lactam PI-091.16 In this paper, we report a new
approach for the preparation of iminoquinones 1b by re-
action of anilines 1a with DMP in CH2Cl2.

The reaction conditions were optimized by examining the
oxidation of 4-methylaniline with DMP under various

conditions (Table 1). It was found that benzene, toluene,
CH3CN, CHCl3, and CH2Cl2 were all suitable solvents. In-
terestingly, addition of water accelerated the reaction (en-
tries 3–6). After optimization, we found that using 2.2
equivalents of DMP and two equivalents of water provid-
ed the highest product yield (entry 6).

The DMP oxidation reaction was extended to anilines
with various substituents under the optimal conditions
(Table 2). A variety of functional groups were tolerated
on the aryl residue, ranging from the electron-donating
methoxy (entry 4) to the synthetically fertile halides (en-
tries 6–12). Remarkably, even an ortho-substituted phen-
ylaniline, 14a, afforded the corresponding iminoquinone
14b in 80% yield (entry 14). However, the presence of the
strong electron-withdrawing nitro group completely
retarded the reaction (entry 18). In the case of 2-amino-
thiophenol, the oxidation reaction led to a tricyclic com-
pound 16b in 90% yield with the formation of a S–S bond
(entry 16). In another particular case, oxidation reaction of
1,4-phenylenediamine (17a) gave 4,4¢-diazenediylbis-
aniline (17b), but only in the absence of water (entry 17).

In principle, two regioisomeric products could be formed
from the coupling of the aniline 1 to the oxidized quinone.
It was difficult to ascertain which regioisomer was formed
just by 1H and 13C NMR spectroscopy. Unfortunately, we
were unable to isolate any crystals suitable for X-ray
crystal structure analysis. However, it was found that

Table 1 Optimization of Reaction Conditionsa

Entry DMP 
(equiv)

Conditions Time 
(min)

Yield 
(%)

1 1.5 anhyd CH2Cl2, open air 40 73

2 2.0 anhyd CH2Cl2, N2 40 65

3 2.0 CH2Cl2, H2O (1.0 equiv), N2 20 72

4 2.0 CH2Cl2, H2O (2.0 equiv), N2 15 93

5 2.0 CH2Cl2, H2O (2.0 equiv), open air 15 92

6 2.2 CH2Cl2, H2O (2.0 equiv), open air 15 96

a All reactions were run on a 1.5-mmol scale at r.t.
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addition of tetrabutylammonium bromide as an additive in
the reaction of 7a led to the formation of the correspond-
ing bromination product 7c that could be subjected to
X-ray crystallography diffraction analysis (Scheme 1),17

and thus the product regiochemistry was determined.

In brief, we have conducted a synthetic investigation on
the oxidation of anilines via DMP in metal-free systems
and developed a facile protocol for the synthesis of imino-
quinones. As a result of its mildness and good functional
group compatibility, this method might find application in
the synthesis of polycyclic targets and natural products
consisting of iminoquinone moieties. The possible
mechanism is still under investigation and extension of
this preliminary work is now under way in our laboratory.

Scheme 1 Preparation and X-ray crystal structure of 7c

Table 2 Oxidation of Anilines with DMP18
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