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REMARKABLY HIGH SELECTIVITY IN PHOTOlSOMERlZATlON OF TRITHIAZOLESl 
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SW7WJZUJC Highly selective photorearrangement 01 trithiazole 2 is described and the selectivity is 

discussed in terms of LUMO bond index. 

While a great deal of work has been done on the photorearrangement of a large variety of 

monomeric five-membered heterocycles, only little is known on the photorearrangement of dimeric, 

trfmeric or polymeric five-membered heteroaromatic compounds such as polypyrroles and 

polythiazoles.2 In our previous study on the photorearrangement of 2,4’-bithiazole 1, we observed 

that the thiazole ring attached to the electron-withdrawing carbomethoxy group (ring A) 

preferentially undergoes ring-atom transposition to give 4,4’-bithiazole via lowest x, YC* singlet 

strate.6 Such a regiospecific phototransformation of conjugated polychromophores would provide 

particularly important information on the intramolecular excitation transfer within a complex 

polychromophoric molecule. 4 The present paper discloses a highly selective photoreaction of 

trithiazole derivative 2 possessing three non-equivalent thiazole rings, each of which has the 

capability of undergoing photochemical ring-atom transposition reaction. Contrary to our earlier 

result, we found that the thiazole ring B rather than the expected ring A undergoes regiospecific 

photoisomerization. We also demonstrate that such an intriguing ring-selectivity is theoretically 

predicatable by calculated LUMO bond index. 
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Trithiazole 25 was synthesized from methyl 2’-bromoacetyl-2,4’-bithiazole-4-carboxylate by 

condensation with thioacetamide according to the known procedure.6 External irradiation of 2 

(0.34 mM) in dry acetonitrile with a 60 W transilluminator (-302 nm) under nitrogen atmosphere 

resulted in a clean transformation with an isosbestic point at 327 nm to give photoisomerited 

trfthiazole 3 (94%) as a sole product. The structure of 3 was assigned on the basis of spectral 

data7 (HRMS, 1 H- and f3C NMR, 1 H-f3C LR-HETCOSY) and confirmed by independent synthesis 

from methyl 2’-methyl-4,4’-bithiazole-2-carboxylate3b as outlined below. 

(a) aq NH9 (95%), (b) Lawesson’s reagent / toluene1100 OC (93%) 

(c) BrCH2COCOOCH3/DMF/70 “C (35%) 

4 5 

A similar ring-selectivity was observed when the thiazole ring C of 2 was replaced by a phenyl 

group. Thus, irradiation of 4 (0.54 mM) under similar conditions gave 4’-phenyl-2,2’bithiazole 5 in 

50% isolated yield as a single product.. The structure of 5 was again confirmed by spectral data7 

and independent synthesis.6 Quantum yields for the formation of 3 and 5 at 302 nm are 0.0067 

and 0.0016, respectively. In none of these cases has the other isomer been detected by HPLC 

analysis. The remarkably high ring-selectivity as well as the clean product formation are surprising, 

since irradiation of simple monothiazoles usually produce a mixture of all possible isomers.21g lt 

should be reminded here that numerous isomers are possible for trithiazole 2. 

Of special interest is the fact that the observed ring-selectivity is quite different from that expected 

from the photorearrangement of bithiazole 1. In the latter case, only the ring A photorearranges 

selectively to produce 4,4’-bithiazole as a result of preferential localization of the lOWeSt x. d 

excitation at ring A.3a In order to interpret the ring-selectivity, we calculated the LUMO bond 

indices by means of INDO SCF method. 19 As shown In Fig. 1, the bond index between C2’ and 
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C5’ is extraordinary larger than those for C2-C5 and C2”-C5” bondings in the lowest IC, YX* singlet 

state of 2. Essentially the same result was obtained for 4. 

3 
CO&H, 

Bond Index 
C2-C5 0.00317 

C2’-C5 0.02840 

C2”-C5’ 0.00480 

Bond Index 

C2C5 0.00651 

WC5 0.02891 

Fig. 1. LUMO coefficients calculated by INDO SCF method for 2 and 4 

In the light of these calculations, we propose that lowest singlet state of 2 may result in a 

disrotatory closure preferentially at W-C5 to produce Dewar intermediate 6 which then 

undergoes 1,3-shift of the sulfur atom to give 7. Ring-opening of 7 would produce 3. Although 

other interpretations including ring contraction-ring expansion mechanism or tricyclic zwitterionic 

mechanism are possible for the formation of 3,2blg extremely high photoreactivity of the middle 

thiazole ring (ring B) in 2 would indicate a hint for the general rule for the ring-selectivity in 

photorearrangement of higher polythiazoles. 
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