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Synthesis of a molecular balance for evaluation of a cation-pi interaction

YAMADA, SHINJI
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A molecular seesaw balance 1-Mel has been developed to measure pyridinium Tt
interactions. This balance adopts two distinct conformers, A and B, which are stabilized by a cation Tt
interaction and a m Tt interaction, respectively. The conformer ratio was determined on the basis of
the averaged 3J coupling constants for HI C C H2 and the corresponding boundary J values for
conformers A and B. The effects of the solvent and the counteranion on the A G values were investigated
using this molecular balance. Thermodynamic parameters obtained from a van’ t Hoff plot helped us to

better understand the solvent and counteranion effects.
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compd solv Jous(Hz)" N, (%) Ny(%) AG (kcal/mol)® &
1 CDCI, 766 664 336 -0.40 1.8
1-Mel CDCI, 983 917 083 -142 18
1-Mel CDJCL, 940 862 138 -1.09 8.9
1-Mel (CD;),CO 866 769 231 -0.71 20.6
1-Mel CD,OD 922 840 160 -0.98 327
1-Mel CD,CN 800 685 315 -0.46 359
1-Mel (CD;),S0 824 715 285 -0.55 464
1-Mel D,O 804 690 310 -047 784
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compd solv  AH® (kcal/mol) AS®(cal/mol-K) TAS® (kcal/mol)

1-Mel CDCly 275004 44x0.1 -1.31+0.03

1-MeCl CDCly -372+£007  -6.6x02 -1.97+£0.06

1-Mel (CD;),CO -020+002 182+008 0.54+0.02
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