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Table1l AH,, , AH,,(N—NO), AH

potentials of related species

(N—NO) of N-nitrosoindoles and redox

homo

Compd. AH® /(K] » mol™Y)  AH,,(N—NO)/(kJ - mol ~1) E (N7 )</V(us. Fe*”°)  AH,,,,(N—NO)?/(kJ + mol 1)

G =5-MeO —-246.2 246.2 —-0.445 120.0
G =5-Me -243.3 243.3 -0.422 119.5
G=5-H —-236.2 236.2 -0.329 121.2
G=5-Cl -230.7 230.7 -0.238 124.6
G=6-Cl -222.8 222.8 -0.213 119. 1
G =5-Br -230.3 230.3 -0.239 124. 1
G =5-NO, —-206. 1 206. 1 —-0.005 122.5

a. Measured in CH;CN at 25 °C by titration calorimetry; b. derived from equation (1) ; c¢. measured by cyclic voltametry(CV) in CH;CN
at 25 °C, reproducibility =0. 005 V; d. derived from equation (2) , taking £, (NO */0) =0.863 V(ws. Fc*”°). The estimated uncertainties are
8.4 kJ/mol.
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Scheme 2 Thermodynamic cycles of radical anions of N-nitrosoindoles

Table 2 N—NO bond dissociation energies of N-nitrosoindole radical anions and

reduction potentials of N-nitrosoindole in acetonitrile

Compd. Eg(N—NO)*/V(vs. Fe*®)  AH,,. (N—NO) ™ "5/(kJ - mol ) AH,,(N—NO) = "</(kJ + mol})
G =5-MeO -1.269 40.5 25.5
G =5-Me -1.263 38.5 25.5
G=5H -1.256 31.8 28.0
G =5-Cl 17T 7.2 T 22
G =6-Cl -1.238 20.5 27.6
G =5-Br -1.246 27.2 31.8
G =5-NO, -1.221 5.0 33.4

a. Measured by cyclic voltametry (CV) in CH;CN at 25 °C, reproducibility = 0.005 V; b. derived from equation (3), taking
E,,,(NO *0) =0.863 V(vs. Fc*®); ¢. derived from equation (4), taking E,,( NOY =) = —0.287 V(uvs. Fc*°), estimated uncertainties
are 8.4 kJ/mol.
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Determination of N—NO Bond Dissociation Energies of N-Nitrosoindoles
and Their Radical Anions in Acetonitrile

LI Xin, ZHU Xiao-Qing, WANG Xiao-Xiao, CHENG Jin-Pei "
(The State Key Laboratory of Elemento-Organic Chemistry, Department of Chemistry, Nankai University, Tianjin 300071, China)

Abstract The heterolytic and homolytic N—NO bond dissociation energies of seven N-nitrosoindole deriva-
tives were evaluated by using titration calorimetry and relative thermodynamic cycles. The energetic scales of
the heterolytic and homolytic N—NO bond dissociation energies of N-nitrosoindoles cover the ranges from
206. 1 to 246. 2 kJ/mol and from 119. 1 to 124. 6 kJ/mol, respectively, which indicates that N-nitrosoindoles
are much easier to release a NO radical (NO " ) rather than a NO cation( NO* ). The estimation of the hetero-
Iytic and homolytic(N—NO) ™ bond dissociation energies of the N-nitrosoindoles radical anions gives the en-
ergetic ranges from 25.5 to 33. 4 kJ/mol and from 5.0 to 40.5 kJ/mol for the(N—NO) =" bond homolysis
and heterolysis, respectively, which means that N-nitrosoindole radical anions are unstable at room tempera-
ture.

Keywords N-Nitrosoindoles; Radical anions of N-nitrosoindoles; N—NO bond energy; Titration calorimetry
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