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The electronic nature of 1,2,5-thiadiazole is a subject of consider-
able theoretical interest.2s3 As in the case of thiophene,? two cannonical
forms {Ia and Ib) lacking charze separation may be written;s the form con-
taining divalent sulfur {Ia) appears to be the major contributor to the
ground state of the molecule.* The stability of the well-known thiadiazole
derivatives benzo[c]-1,2,5-thiadiazole (II)® and naphtho{l,2-c¢]-1,2,5-thia-
diazole (III),6 nowever, implies a significant degree of tetravalent char-
acter in the sulfur atom of these compounds; this assumption has received
support Irom X-ray crystallographic analysis.’ We wish now to report the
synthesis of paphtho|2,3-¢7-1,2,5-thiadiazole (IV), & highly stable anthra-
cene anglo;, which behaves predominantly as a tetravalent sulfur structure
(IVb & IVe).

The reaction of' 2,3-diaminonaphthalene with thionylaniline (3 equiva-
lents) in pyridine at 95% zave, in J5% yield, red-orange needles of thia-
diszole IV, m.p. 85-86°, Apax 221 (e = 17,800), 252 (34,200), 327 (sh,
3,160), 335 (sh, 5,060), 343 (7,450), 351 (7,000), 359 (10,170), 436
(2,050), and 460 (sh, 1,620).% The NMR spectrum of IV (CDCls sclution)
showed the Tour aromatic protons of the outer ring as & multiplet centered
at 2.45 ¢ in addition to a highly deshielded singlet &t 1.55 ¢ representing
the remaining two central aromatic protons.

Thiadiazole IV reacted slowly with N-phenyimaleimide and meleic anhy-
dride in refluxing benzene solution to give the corresponding Diels-Alder
adducts V {m.p. 234°) and VI (m.p. 328°) in yields of 75% and 48%, respec-
tively. On the basis of spectral evidence these adducts have been assigned
structures resultin:; I{rom the addition of & dienophile to the central ring
of the naphthothiadiazole system., Thus, the ultraviolet spectrum of adduct
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V has its longest absorption band at 272 my (e = 14,060); the absence of an
absorption band at higher wave lengths precludes the presence in V of either
a naphthalene or & benzo[c1-1,2,5-thiadiazole chromophore, thereby elimi-
nating the possibility of addition of the dienophile to either of the outer
rings of IV. The NMR spectrum of adduct V shows, in addition to aromatic
protons in the range of 2.60 to 2.85 1, peaks centered at 6.58 1 (_protons
a to the carbonyl) and 4.82 ¢ (benzhydryl-type bridge protons), analogous
to the corresponding protons at 6.47 r and 5.00 7 in the spectrum of the
anthracene-N-phenylmaleimide adduct VII.? Since the protons o to the car-
bonyl appear at essentially identical positions in both adducts V and VII,
they probably lie in identical enviromments; we favor, therefore, a config-
uration for V (and by amalogy for VI) in which the carbonyl functions 1lie
over the thiadiazole ring.

Thiediazole IV was found to be & less reactive diene than anthracene
in the Diels-Alder reaction, &s evidenced by a competitive reaction using
N-phenylmaleimide as the dienophile: thus, equimolar amounts of thiadiazole
IV, anthrécene, and N-phenylmaleimide in refluxing bvenzene afforded only
the anthracene-N-phenylmaleimide adduct (VIL) (70% yleld after purifica-
tion) and no detectable amount of the thiadiazole adduct V. This result
was one of kinetic rather than thermodynemic control, as shown by the fact
that anthrecene did not react with thiadiazole adduct V on prolonged re-
fluxing in benzene.

Brie? oxidation of IV with sodium dichromate in acetic acid at room
temperature gave the orenge enthraguinone anslog VIII, m.p. 2h6° (dec.)
in k6% yleld. Compound VIIIwas readily rearomatized reductively to the
corresponiing hydroquinone as evidenced by the formation of & green vat
color with basic sodium hydrosulfite solution.

Ultraviolet irradiation of thiadlazole IV in benzene solution afforded,
in 95% yleld, a colorless photodimer (IX), m.p. 305° (dec.); mol. wt.
(chloroform) equals 358. The ultraviolet spectrum of dimer IX in dioxane
showed maxima only at 218 my (e = 18,200) and 280 my (e = 25,300), consis-
tent only with the presence of simple benzene and thiadiazole chromophores
in the molecule. Dimer IX is, therefore, analogous to the photodimer of
anthracene; although IX consists of & single, pure compound, a choice be-
tween syn and anti structures cannot be made at this time.

In conclusion, the chemical and physical facts outlined avove indicate
that thiadiazole IV behaves as a highly delocalized aromgtic system analo-
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gous to anthracene in its general chemical propertles, but less prone to
enter into Diels-Alder additions. It appears, therefore, that the sulfur
atom in this molecule must possess an unusual degree of tetravalent char-
acter.

Further studies on the chemistry of IV and related compounds are in
progress and will be reported at a later date.
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