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The title compounds, which were prepared from 2,3-diamino-
1,4-naphthoguinone, are stronger acceptors than the related
naphthoquinones. The studies of the cyclic voltammogram and MO
calculation revealed that upon reduction electrons are first

accepted at the heterocyclic part.

Quinones fused with heterocycles have recently attracted considerable
interests because of the interesting redox propertiesj) [1,2,5]Thiadiazolol[3,4-
blpyrazine-fused quinones are expected to be strong electron acceptors because the

2) The interaction between the hetero-

heterocycle has a high electron affinity.
cyclic part and the quinone part is also interesting. From these viewpoints, we
have prepared the title compound 1a and its selenium analogue 1b, and investigated
their properties.

Quinone 1a was prepared as follows. Reaction of 2,3-diaminonaphthoquinone3)
with oxalyl chloride afforded a tetraone 2 (mp >400 °C) quantitatively, which was
converted to a dichloride 3 [mp 200 °C (dec)] in 78% yield by reaction with
thionyl chloride. 2,3-Diaminobenzolglquinoxaline-5,10-dione (4) (mp >400 °C) was
obtained from 3 in 65% yield according to a Gabriel method. Reaction of 4 with

4) Quinone 1b was also prepared in 67%

5)

thionyl chloride gave 1a in 87% yield.
yield by reaction of 4 with selenium oxychloride.
The first and second half-wave reduction potentials of 1a,b measured by

cyclic voltammetry, and their semiquinone formation constants (Ksem) are
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Table 1. Reduction Potentials®) and Semiquinone
Formation Constants

Compound 1a 1b 5 6 7 8
E! -0.25 -0.20 -0.71 -0.74 -0.76 -0.46
E? -1.18 -1.03 -1.38 -1.34 -1.36 -1.38

log Kgon®) 16.03 14.31 11.55 10.34 10.34 15.86
a) V vs. SCE, 0.1 mol dm > Et,NC10, in MeCN, Pt
electrode. b) Calculated as (E'-EZ2)/0.058.

0 0
P{\\
4@ 40®
0 5 o %
0

=~ ;5 /s
=~
N \\PJ N
8



Chemistry Letters, 1990 447

summarized in Table 1 along with those of the related compounds 5, 6,6) 7,7) and
8.8) The reduction potentials of 1a,b are considerably higher than those of
naphthogquinones 5, 6, and 7, indicating that 1a,b are stronger acceptors than the
other gquinones. The lower values of E! of 1a compared with that of 1b can be
attributed to the fact that the electron affinity of a 1,2,5-thiadiazole ring is

lower than that of a 1,2,5-selenadiazole ring.g)

The semiquinone formation
constants of 1a,b are significantly larger than those of quinones 5, 6, 7, while
close to that of thiadiazologuinoxaline 8.10) This fact seems to indicate that
both the first and second steps of reduction of 1a,b occur at the thiadiazolo-
pyrazine ring. In order to clarify this point, ab initio calculations using the

STO-3G basis set were carried out.11)Figure1 depicts the LUMO and next LUMO of

1a, showing that the atoms in the heterocyclic ring have large coefficients in the

Next LUMO

LUMO -

~. - .

Fig. 1. Contour maps for the LUMO and the next LUMO of 1a.
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LUMO, while the dione part has large coefficients in the next LUMO. This result

indicates that the heterocyclic ring first accepts electrons upon reduction.
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