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Abstmch C(and l-) Amino- 1,2,Ctriazoks have been seated with niaosonium 

tetrafluordxnate oc with isoatnyl nitrite and acetic acid in the presence of 

mesitylcne. The main pmduct is l&t-triazok. together with a small amount of the 

l- and trtuze amounts of the 4-mesityl derivatives. Ab inirio calculations of the 

putative 4-( 1.2~4dazoyl) cation show the electronic ground state to be a closed 

shell singlet tA1 (4~ t) (3). with a low-lying 3B1 tripkt (4) only 1 kcal/mol above 

ic the a-cation (1) is not a local minimum on the potential energy surface. Possible 

explanations of the results are proposed. 

Nitrenium ions continue to receive significant attention.1 There have been nlatively few nports 

concerning the generation of nitrenium ions in which the nitrogen atom is part of a hetemcyclic ring2 and only a 

possible one3 when it is part of a heteroaromatic S-membered ring. We conceived that if the 6( 1.2.4~aiazolyl) 

cation (1) were famed it could undergo electronic reorganization to the 5~ diradical cation (2). to the 4~ cation 

(3) (antiaromatic if fully conjugated), to an isomeric 5~ diradical cation (4) and to a a-cation 5 isomeric with 1. 

Of course, singlet and triplet multiplicities would be possible.4 

Treatment of 4-amino-1,2,4-triazole (6) with NO+BF4- in acetonitrile gave only 1.2.4~triazole (7). no 

RinCr rtactioMype products being detected. When the same &on was carried out in the presence of metitylene 

at room tempetam hiale 7 was again isolated (77%); nitrogen and nitrous oxide (it&an~I) wert evolved. In 

addition, 1-(2,4,6-trimethylphenyl)- 1,2,Ctriazole (8) (1%) was isolated,5 and a trace of 4-(2.4.6 

himethylphenyl)- 1.2.6triazole (9) was detected by GUMS and identified (authentic sample3). The same 
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products, in appximately the same ratio, wete observed when 6 was mati with hoamy nitrite in the preaenoe 

of acetic acid and excess mesitylene or when l-amino- l/,4-aiazole (IO) was rcated as above with NO+BF4-. 

CH, + N@ 

8 

10 

Ab inifio MO. catcuIations6 predict the electronic ground state to be a triplet of B 1 symmetry with 5~: 

electrons comqonding to diradical cation 4; SO cormsponds to a 4n cation singlet of Al symmetry (3). The 6x 

electmn singlet state comspcnding to the cr-cation I lies high in energy above the ground state. The optimum 

C2, stmcture calculated for 1 shows one negative vibrational t%cquency of b2 symmetry, indicating that this is not 

a local minimum on the conresponding potential energy surface. The CASSCF/6_3IG(d) optimked gexxxxnies am 

shown below along with calculated total atomic charges. The equilibrium bond lengths Nl-Cg and N2-C3 in the 

3Bl and lA1 states are somewhat long compared with 1.2,4-triazole.8 while the Nl-N2 bonds are remarkably 

short. Two sepamte (non-conjugated) moieties in 4a and 38, account for this. Fully conjugated antiaromatic 3 is 

thus avoided in 3~. At the CASSF16_31G(d) ievel, the 381.lA1 energy separation is 4.6 kcaUtnol. If 

c~fi~tion intetzction of all singIe and double excitations (CISD) with the 6_31G(d) basis set (CASSCF/6- 

3lG(d)-opt gcomctries, GAMESS program) are included, the singlet energy then falIs 2 kcaUmo1 below the 

triplet. When zero-point vib&onal energy corrections are add&, the final singlet-triplet separation is 1.16 

kdmol in favor of 3a, a very small difference indeed. 
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The experimental results agree with the computations: to the extent that dissociation of an intermediate 

1.2,~triazoyl4diazonium ion occurs, the species eventually fotrned is the singlet cation 3a which is easily 

converted to the dIradi& cation 4a. The latter can abstract two hydrogen atoms (from solvent t to give 1,2,4- 

triaxolium tetrafhtoroborate (2 steps) which gives 7 on isolation. An alternate (and simpler) explanation envisions 

the formation of a hydmxyazo intermediates or a labile &ritmsamine to (rather than a diazonium ion) foIlowed by 

loss of N20 (obsePMf.9 

That the scyne ratios of small amounts of 8 and 9 from either I- or 4amino- 1,2,4-triazole are formed 

suggests a common intermediate -- 3 or 4a. Wem mesitybne reacting directly with the two diazonium salts frmu 

6 or 10 yh SN~' processes, different ratios of 8 to 9 might be expected. The formation of a small amount of a A- 

type complex between the highly electton-attracting triazolediazonium salt and the electron-rich mesitylene, 

followed by dissociation and migration of the arene to nittogen within the compiex could be an ahernnte 

explanation. 
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