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SYNTHESIS, STRUCTURE, AND CHEMISTRY OF A I-THIA-4-AZANAPHTHALENE 
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m: From a crystal structure determination and thermal rearrangement studies, it 
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is evident that l-methyi-2-carbethoxy-3-phenyI-l-thia-4-azanaphthaiene is an u for 

a molecule more properly represented by a name emphaslzing its zwitterionic character. 

The premise that l-thia-4-azabenzenes (2) could be made by aikylation of 4H-[1,41-thia- 

zincs (1) at sulfur (* 2) fol lowed by deprotonation at nltrogen prompted the work reported 

here. In the proposed scheme, the NH proton would serve the dual role of N-protectton during 

alkylation and of the charge lost to give the neutral 1. The opportunity to study the sulfur 

valence changes involved in the converslon of 1 to the formally tetravalent 2 in conjunction 

with an equilibrium pKa measurement (2 L 1) seemed particularly attractive. Prcnnlsing early 

experiments with phenothlazines were discontinued because of the Intractability of the diben- 

zo-anaiogues of 2.’ Efforts then were diverted to the synthesis of 2 which already was known 

In the literature as the perchlorate salt.2 

Condensation of 2-aminothiophenol with ethyl 2-chlorobenzoyiacetate gave 2-carbethoxy- 

3-phenyl-4H-[1.4]-benzothlazlne2 (4, IR 1710 and 1680 cm-‘) which on methylation wlth methyl 

triflate in CH2C12 produced the sulfonium salt (1, X = CF3S03, mp 186-188 oC,3 lR4 1675 cm-l , 

‘H NMR S-Me at 2.97 6) in 76% yield. Treatment of 1 in CH2C12 with 1 M aqueous Na2C03 fol- 

lowed by evaporation of the organic phase and crystal I lzation of the residue from EtOH-H20 

afforded the desired th iazanaphthai ene3 (6) as a yellow sol id (mp 186-189 OC, IR 1675 and 

1640 cm-’ , ’ H NMR S-Me at 2.23 6) in 87% isolated yield. 
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Since C8-S is shorter than Cl-S, less charge must be on Cl than on C8 (with Its stabilizing 

CO2Et). (Both bonds are so close to the length of the internal model, S-CM, that no contrlbu- 

tion from C=S- containing structures is evident.) Although C8, C9, 01, and 02 are In the 

same plane, I ittle of the minus charge seems to have found its way to the ester oxygen (C=O 

distance normal 1. While Cl, C2, N, C7, and c8 are near1 y in the same plane suggestlng sub- 

stantial delocal ization, it is unlikely that much overlap of the kind defined by the homoaro- 

matic structure (2) Is present. The Cl-C8 distance is just too long (2.68 i).’ The struc- 

ture found for fi is In accord wlth recent conclusions that thlabenzenes and thianaphthalenes 

are best represented as sulfonium ylids. 8,9 

The zwitterlonlc character of 6 is confirmed by investigations of its thermal decomposi- 

tion. When 6 was heated neat for 10 mln at 210 ‘C, two rearrangement products were found: 
0 3 

the 1.6- or 1.2-methyl shift product UQ, 49% yield, mp 51-54 C, IR 1730 cm-‘, ‘H NMR C-Me 

at 1.65 6) and the 4H-[1,4]-benzothlazlne from methyl mlgratlon to nitrogen UJ_, 40% yield, 

01 I) 
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IR 1680 cm-l, ’ H NMR N-Me at 2.81 d) . Both products formal ly are the consequences of 

successful efforts by a zwitterion (I*&) to internally neutralize Itself. 
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Evidence that the two rearrangements are mechanistically independent was obtained from 

solution studies. In 1.2,4-trlchlorobenzene at 210 OC, J.Q was formed In 80% yield compared 

with only 9% for l_L. At 140 OC in the same solvent, however, J_l was the dominant product. 

For example, after 4 hr with a 20% initial concentration of 4, the product mixture contained 

5% 6, 12% lQ. and 62% U. Thus It is unlikely that both processes have a common intermedi- 

ate. The transformation, fi + J_Q, can be likened to a Stevens type rearrangement. Since that 

reaction is Woodward-Hoffmann disallowed (with retention of configuration) for 6, the normal 

Stevens rearrangement mechanism - a homolytlc dissociation-recombination in a solvent cage 
10 

- should be favored. The N-methyl product (J_l) probably arises from a precedented” I ntermo- 

lecular SN2 mechanism with the cation (J-2) as the key chain carrying intermediate. If J_L Is 

generated by an intermolecular pathway while J_Q Is formed intramolecularly, the rate of 

production of J..l should decrease In more dilute solution while formation of I_Q becomes more 

competitive as is found: after 4 hr at 140 ‘C wlth 6 at 5% initial concentration, the product 
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mixture contained 33% 6, 17% JQ, and 38% u. The reversal In preferred reaction wlth temp- 

erature is consistent wlth literature data on Stevens rearrangements. 12 
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'28.9, 114.2. S.N-ring C's: 4 152.7, 139.6, 120.5, 91.1; 2 '63.8, 138.1, 1'9.5, 107.2; Q 
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