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ABSTRACT. Rates of 1-adamantyl fluoroformate with substituted pyridines (3-CH;, 4-CH; H, 3-Cl, 3,4-
(CHs),, 3,5-(CHs),) in methanol have been measured by conductometric method at various temperatures and
concentrations. The activation parameters (AH ™ , AS ™ ) and Hammett reaction constant (p) or Bronsted coef-
ficient (B) were evaluated from rate constants. The activation entropies are large and negative, and the
activation enthalpies are small and positive. The Hammett reaction constant (p) and Brénsted coefficient (B)
values were —4.15 and 0.63, respectively. From the above results, it may be concluded that this reaction

proceeds to a concerted displacement mechanism in methanol.
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Table 1. Pseudo-first-order rate constants (k) for the reaction of substituted pyridines with 1-AdOCOF in methanol at various

temperatures
10°K % (s7)
substituent 1P M Temp. CC)
5 15 25 35 40 45 50
3-chloro 18.56 0.305° - 0.794 1.14 1.44
2476 0.418° - 1.31 143 1.82
30.91 0.522¢ - 1.21 1.66 2.03
None 18.55 11.6 172 229
12.36 1.75 12.8 152
6.182 4.14 6.94 8.60
3-methyl 18.55 7.53 12.8 209
12.33 494 821 14.0
6.17 243 4.26 6.56
3,5-dimethyl 185 155 255 42.0
124 10.1 175 284
6.18 4.90 849 135
4-methyl 18.6 185 20.8 470
12.3 124 203 310
6.17 5.77 9.94 162
3,4-dimethyl 185 375 61.0 934
123 24.8 394 62.6
6.14 122 19.7 30.8

“Values are average of two or more runs; standard error for the first-order rate constant associated with run was less than 2% its

value. *Concentration of pyridines, mol - /. “Extrapolated values

Table 2. Second-order rate constants (ky) for the reaction of
substituted pyridines with 1-AdOCOF in methanol at various
temperatures

10k M s
substituent Temp. (°C)
5 15 25 35 40 45 30
3-chloro 0.176* — 0.3380.404 0.482
None 6.02 831 1.16
3-methyl 4.12 6.87 11.6
3,5-dimethyl 8.58 114 23.1

4-methyl 103 16.1 248
3,4-dimethyl 20.5 334 50.5
“Extrapolated value.
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Fig. 1. Hammett plot for the reaction of 1-adamantyl fluoro-
formate with substituted pyridines in methanol at 25.0 °C.
(p=—4.15, r=0.9999)
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Fig. 2. Bronsted-type plot for the reaction of 1-adamantyl
fluoroformate with substituded pyridines in methanol at 25.0
°C (p=0.630, r=0.9997).
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Table 3. Activation parameters for the reaction of 1-AdOCOF
with substituted pyridines in methanol at 25.0 °C

Substituent AH™ -AS™ AG*
(keal - mole™") (cal * mole™! « K™) (kcal - mole™)

3-chloro 6.60 53.5 22,6
None 7.15 44.8 20.5
3-methyl 7.94 409 20.1
3,5-dimethyl 7.56 40.8 19.7
4-methyl 6.70 434 19.7
3,4-dime-

thyl 6.87 415 184
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