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We reported previously that photolyses of mesoionic thiadiazoles in

solution yielded thiocamides and elemental sulfur possibly via initial pho-

tochemically induced valence tautomerization to an open-chain intermediate

which then cleaves in a second photon process.'®
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We now have demonstrated the intermediacy of the N—isothiocyanago thioca-

mide by timed interval infrared recording during the course of photolysis at

varlable temperatures.?

Photolyses were carried out in nujol mull, neat melt

and in acetonitrile solution and the development of absorption in the hetero-

cumulene region of the spectrum was observed.
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Figure la shows the appearance of the -N=C=S absorption at 2060 cm-!
for anhydro-5-mercapto-3-methyl-2-phenylthladiazolium hydroxide (la) at 25°
after photolysis for 3 hr in acetonitrile solution.?®,* Similarly, absorp-
tion at 2060 cm™! developed upon irradiation of la in nujol mull or neat
melt. Analogous behavior was found for anhydro-5-mercapto-3-phenyl-2-
methylthiadiazolium hydroxide (1b).

That there 1s both a thermal component in the photochemical ring open-
ing and a dark thermal pathway 1s indicated by two observations: a) Irra-
diation of la at -190° for 4 hr caused no development of -N=C=S absorption;
b) Heating of 1lb to 160° with simultaneous recording of the infrared spec-
trum leads to strong absorption at 2060 cm™!.

Photolysis of anhydro-5-hydroxy-3-methyl-2-phenylthiadiazolium hydrox-
ide (2) at 25° in acetonitrile solution or as a nujol mull caused develop-
ment of absorption at 2260 ecm~! (~N=C=0)%, 1in agreement with Equation 2,
namely, 2 + 3. Figure 1lb illustrates this behavior.

The unexpected reaction 3 -+ 5 was observed 1in the photolysis of 2 in
both nujol mull and acetonitrile solution by the gradual appearance of ab-
sorption at 2060 em~! (-N=C=S). In the solution photolysis the initial
-N=C=0 band increases in lntensity. Thls conversion may be due to either
a bimolecular reaction or a unimolecular isomerization. Erner® has shown
that isocyanates and isothiocyanates undergo an exchange reaction when
simply heated together. Bond switching to yleld a three membered ring
which ring expands 1n the reverse sense to its formation is well known.

The absorption which appears at 2350 cm™! may be due to CO, formed by
photofragmentation as depicted in Equation .7

The quantum ylelds for the disappearance of la and 2 are shown in the
Table 1. The ®4345 of la and 2 were measured by reductlon of the 385 mpy and
320 mp peaks, respectively. The absence of a reaction (¢dis = 0.00) for 2
at 10~% M concentration suggests self-quenching and implies that the initial

ring-opening reaction is unimolecular.
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Table 1

Quantum Yields for the Disappearance of the Mesoionic Thiadiazoles
a

compound conec., °dis
la 1073 M 0.0k
2 103 M 0.002
2 10-2 M 0.00
a) 1in acetonitrile solution
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Figure 1 (a) Photolysis of anhydro-5-mercapto-3-methyl-2.
phenylthiadiozolium hydroxide (1a) in acetonitrile solution
(b) Photolysis of anhydro-5-hydroxy-3-methyl-2-
phenylthiadiazolium hydroxide (2) in acetonitrile solution



