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Table 1 Bond dissociation energies and related electrochemical quantities at 25 °C

AH_ */ E, E. AH,, AH, . (S—NO)/ AH,,., AH,,
RSNOs (kJ - (S7)b/ (S—NO0) %/ (S—NO)°/ (kJ + mol 1) (S—NO) =1/ (S—NO) ~ "¢/

mol ") (Vus. Fe*®) (Vus. Fe*) (k] -mol™") Exp? Caled.© (kI -mol™")  (kJ - mol™")
SNAP-phe -234.5 -0.511 -1.371 234.5 102.0 90.9 19.2 -2.5
SNAP-asp -236.2 -0.532 -1.385 236. 2 101.6 89.9 19.6 -4.2
SNAP-met -240. 4 -0.495 -1.355 240. 4 109. 5 101.2 26.8 6.7
SNAP-gly -241.6 -0.512 -1.365 241.6 109. 1 107.0 26.8 5.0
SNAP-iso -242. 4 -0.499 -1.393 242. 4 111.2 107.0 25.1 4.6
SNAP-leu -244.5 -0.407 -1.317 244.5 122.1 123.3 34.3 22.6
SNAP-ala -246.2 -0.505 -1.323 246.2 114.5 109.5 35.5 14.6

a. Measured in CH;CN at 25 °C by titration calorimetry; b. measured by cyclic voltametry(CV) in CH;CN at 25 °C, reproducibility = 0. 005
V; c. derived from equation (1) ; d. derived from equation (2) , taking E,,, (NO*/*) =0.863 V. Estimated uncertainties are 8 k]/mol; e. com-
puted result is obtained at UB3LYP/6-311 + g * * // UB3LYP/6-31g * level; f. derived from equation (3), taking E,,, (NO*"*) =0.863 V.

Estimated uncertainties are 8 kJ/mol; g. derived from equation (4) , taking E;,, (NO% =) = —0.287 V. Estimated uncertainties are 8 kJ/mol.
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Determination of S—NO Bond Dissociation Energies of
S-Nitroso-N-acetyl-D , L-penicillamine Dipeptides

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

Abstract S-Nitrosodipeptides are generally believed to be good NO donors, and many NO-related biological
functions have been directly associated with S-nitrosodipeptides, especially in the processes of NO-storage,
transport and delivery. In this work, the heterolytic and homolytic S—NO bond dissociation energies of seven
S-nitrosodipeptides were evaluated via titration calorimetry and relative thermodynamic cycles. The energetic
scales of the heterolytic and homolytic S—NO bond dissociation energies of these RSNOs covered the ranges
234.5—246.2 and 101. 6—122. 1 kJ/mol, respectively, which indicated that the studied S-nitrosodipeptides
were much easier to release a NO radical(NO " ) rather than a NO cation(NO * ). The estimation of the heter-
olytic and homolytic(S—NO) ~ * bond dissociation energies of the S-nitrosodipeptides radical anions gave the
energetic ranges of 19.2—35.5 and 4. 2—22. 6 kJ/mol for the(S—NO) ™" bond homolysis and heterolysis,
respectively, which meant that S-nitrosodipeptides radical anions were unstable at room temperature and
favored to releasing a NO anion( NO ™) by heterolysis cleavage.

Keywords S-Nitroso-N-acetyl-D, L-penicillamine ; S—NO bond energy; Radical anions; Titration calorime-
try
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