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ABSTRACT. The solvolysis rate constants of biphenyl-4-carbonyl chloride (C¢HsCsHsCOCI, 1) in 19 different solvents are
well correlated with the extended Grunwald-Winstein equation, using the Nt solvent nucleophilicity scale, Y¢; solvent ioniz-
ing scale, and / aromatic ring parameter with sensitivity values of 0.31+0.10, 0.46+0.05, and 0.96+0.20 for /, m, and A, respec-
tively. These /, m, and & values can be considered to support a dissciative Sn2 reaction pathway. This interpretation is further
supported by the activation parameters, i.e., relatively small positive AH* (15.3~16.1 kcal/mol) values and large negative AS*
(=17.2~-20.0 cal/mol-K) values.
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Table 1. Specific rates of solvolysis (k / s™') of biphenyl-4-carbonyl
chloride (1)* in binary solvent mixtures at 25°C

Solvent (%)° N Yl I Kops
100 EtOH 0.37 -2.52 020  6.82x107*
90EtOH 0.16 -0.94 1.60x107
80 EtOH 0.00 0.00 0.00  2.93x107
70EtOH -0.20 0.78 4.83x107
60 EtOH -0.39 1.38 -0.15  8.55x107
50 EtOH -0.58 2.02 1.93x1072
40 EtOH —-0.74 2.75 -024  5.35x1072
100 MeOH 0.17 -1.17 041  430x1073
90 MeOH -0.01 -0.18 7.71x1073
80 MeOH -0.06 0.67 0.14  1.33x107
70 MeOH -0.40 1.46 2.32x1072
90Acetone -0.35 -2.39 -025 1.81x107™*
80 Acetone -0.37 -0.83 -023  5.22x107*
70 Acetone -0.42 -0.17  -029  1.16x107°
60 Acetone -0.52 0.95 -028  2.93x107°
50 Acetone —-0.70 1.73 1.14x1072
97 TFE' -3.30 2.83 049  8.51x107°
90 TFE' -2.55 2.85 047  1.47x107
70 TFE' -1.98 2.96 025  4.14x1072

%A 1.0 mol dm™ solution of the substrate in the indicated solvent,
containing 0.1% CH;CN. *Unless otherwise indicated, on a volume/
volume basis at 25.0 °C, with the other component being water.
°From ref. 12. %From ref. 13.From ref. 9. 'Solvent prepared on a
weight-weight basis at 25.0°C, with the other component being
water.
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Figure 1. The plot of log(k/ko) for solvolyses of biphenyl-4-car-
bonyl chloride against Y at 25 °C.
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Figure 2. The plot of log(k/ko) for solvolyses of biphenyl-4-car-
bonyl chloride against 0.31Nt + 0.46 Y¢ + 0.14 at 25°C (r =0.845).

Table 2. Coefficients from the extended Grunwald-Winstein cor-
relations of the specific rates for the solvolysis of 1 at 25.0 °C and
a comparison with coefficients from the correlations for other sub-
strates

Substrate n? P m° I/'m R¢
2-AdOCOCI 19 ~0 0.47+£0.03 ~0 0.970
C¢HsCH=CHCH,CI* 23 0.23£0.07 0.88+£0.04 0.26 0.992
p-CH3OC6H4COC1f 37 0.31+0.05 0.81+0.02 0.38 0.941
i-PrOCOCI# 20 0.28+0.05 0.52+0.03 0.54 0.979
EtSCOC! 19 0.66+0.08 0.93£0.03 0.71 0.982
CeHsS(C=S)CI' 20 0.69+0.05 0.95+£0.03 0.72 0.987
(CH3),NSO,CV 32 1.20+0.04 0.72+0.03 1.7 0.985
CH3SO,CIF 43 1.20+£0.05 0.52+0.03 2.3 0.969
(CH30)2PSC11 28 1.16+0.08 0.55+0.03 2.1 0.966
CH;0COCI” 19 1.59+0.09 0.58+0.05 2.7 0.977
CeHsOCOCI” 21 1.68+0.10 0.57+0.06 3.0 0.973
1° 19 0.31+0.10 0.46+0.05 0.67 0.845

“Number of solvents. *From equation (2) and with associated stan-
dard error. “Multiple correlation coefficient. “Reference 14(c). ‘Refer-
ence 15./Reference 4(a). “Reference 16. "Reference 17. ‘Reference
18. /Reference 19. “Reference 19. Reference 19. "Reference 19.
"Reference 9(c). “This work.
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Figure 3. The plot of log(k/ky) for solvolyses of biphenyl-4-car-
bonyl chloride against 0.49Nt + 0.50Y¢; + 0.967 + 0.20 at 25 °C
(r =0.959).
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Table 3. Specific rates of solvolysis (k / s') for biphenyl-4-car-
bonyl chloride and activation parameters

Solvent (%)* T(°C) k(s') AH (kcal/mol) 'fns;_%]/
100EtOH 25  6.82x10*  153+1.0 20.0+£3.3
35 1.78x10°
45 3.67x10°
90 EtOH 25 1.60x10°  16.1£1.3 17.244.5
35 4.51x107
45 939107
70 Acetone 25 1.16x10°  16.1£0.3 17.4+1.0
35 2.81x107
45 6.79x103
?0On a volume-volume basis.
a4 B
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