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ABSTRACT. Correlations of organic reaction mechanism with pressure have been studied by Kinetics. Various acti-
vation parameters were calculated from reaction rate in vacuum and high pressure apparatuses. Besides the change of
reaction mechanism were studied from the Hammett -values by changing pressure, temperature and substituent. The rela-
tion of thermodynamics with activation volume suggests that the transition state changes upon changing pressures.
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Table |. Pseudo first-order rate constants, & < 107 §7 for the reaction of p-substinned benzoyl chloridest Y CI1,COCL) with 3-

chloropymidineg(X) in acstonitile at various emperaturss and pressures

Y H, Temp. Press. [X]710M  YC.H.Temp. Press. (X]'10M  YCH, Temp. Press. [X)/ 1M
COCl (O (bard 1030 1380 2100 COCI ¢CY ¢har) 1050 1380 2.100 COXT () (bar) 5258 7887 10.50
0 0222 0265 0.291 0 0291 0.332 0423 0 0355 0471 (333
I 0251 0.294 0327 I 0329 0.384 0479 I 0419 05345 0644
10 200 0382 0425 0483 10 200 0516 0617 0.707 10 200 0.724 0.878 .27
500 0.506 0.586 (.644 300 0.802 0915 1.058 500 1137 1407 1556
1000 0.704 0.829 0.930 1000 1.250 1.458 1.679 1000 1.549 1.941 2246
0 0317 0.379 0.429 0 0427 0.523 0.644 0 0533 0714 0829
[ 0.353 0423 0.483 1 0480 0601 0.738 1 0615 0820 0960
15 200 0.537 0.619 0.702 15 200 0.769 0.946 1.098 15 200 1027 1292 1.484
500 0.738 0.855 (0983 300 0912 1153 1353 300 1564 1912 2226
CH; 10600 1031 1.235 l.-é}S'zE pH 1000 l.(.)90 2265 2842 N 1000 2161 2. ?2 3.262
0 0404 0484 (0.385 0 0.548 0.686 0902 0 0701 0938 1171
I 0435 0.35] 0.662 I 0631 0.794 1.020 I 0811 1101|340
200 200 0.692 0.851 0.971 200 200 1022 1.275 1.526 200200 1330 1735 2061
S00 0.970 1124 1.361 300 1.536 1.845 2.216 SO0 1990 2417 3011
1000 1335 1641 2.006 1000 2.129 2.665 3.281 1000 2.772 3.503  4.502
0 0514 0.665 0.884 0 0.712 0995 1.285 0 0897 1310 1646
I 0.557 0.745 0.966 1 0.782 1.095 1458 1 1007 1425 1858
25 200 0847 1085 1375 25 200 1275 1.704 2118 25 200 1633 2163 2731
500 1202 1553 1.937 500 2.160 2.753 3277 500 2416 3131 3.964
1000 1679 2.237 2821 1000 2,568 3435 4414 1000 3383 4.5325 3920
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Table 2. Second-order rate constantst4:} for the reaction of p~substituted benzoyl chlorides (YCILCOC with 3<chloropymiding at

various temperatures and pressures

YCH-COCI Temp. ¢°C)

k2 I0(L - mol's™)

0 [ 200 500 1000 bar
10 0.066 0072 0.096 0132 0215
15 0.106 0.124 0.157 0.233 0.350
A 20 0.173 0.197 0.266 0372 0.620
25 0.352 0.389 0.503 0.700 1.087
10 0123 0.143 0182 0244 0.409
o 15 0.206 0.246 0313 (1.420 0.702
20 0.334 0.370 0,480 0.647 1.097
25 0.545 0.641 0.803 1.064 1758
0 0378 0.429 0.578 0.800 1330
15 0.563 0.659 0.871 263 2,101
PN nos nn
20 0.899 1.009 1.395 1.947 3300
25 0.143 1.623 2132 2952 4.839
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Table 3. Activation volume parameters for the reaction of p-substituted benzoy! chloridest YCH.COCI with 3-chloropyridine at

various temperatures and pressures

SAVEmLmole™) AP 10¢
YCILLOCT Temp. £°C) 1200 500 1000bar (mlL mli)le' Lpar)
10 313 290 252 188 127
15 35.1 511 250 14.8 13.0
1L 20 342 518 273 25.1 138
25 325 29.6 251 177 148
10 359 317 2352 I4s 214
5 383 34.5 28.5 17.5 224
P 2 122 373 303 18.4 238
25 453 403 339 217 254
10 39.2 343 73 154 239
15 452 404 33.8 211 278
p-NO: 20 52,0 45.4 356 19.1 329
25 6.4 492 39.4 234 363
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Table 4. Activation thermodynamic parameters for the reacton of 3p-substinned benzoyl chloridest YCIT.COCN with 3-chloro-

pyridine at 25 °C under various pressures

Pressuretbar)

YERACOC 0 1 200 300 1000
p-ClI; 751 751 747 743 738
AlT™ p-I 663 663 606.1 65.7 653
PN, 60.0 396 392 38.7 38.3
p-ClI: 598 390 381 36.6 33
-AS Y P 843 83.3 82.6 81.6 787
PN, 992 98.7 97.7 98.6 93.4
p-ClI; 925 2.2 915 90.7 89.6
AG™™ p-H 910 90.7 0.1 89.4 88.2
PN, 88.6 88.3 87.6 86.7 833
p-ClI; 775 713 771 76.7 76.2
Cat p-H 68.9 689 68.3 68.1 67.7
PN, 62.4 62.0 61.6 611 60.8

"AIT : kI'mole™.*AS " Tmole™ K™, “AG " : kI'mole”, “Ca: kImole™
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Tuble 5. Hammett py values for the reaction of p=substituted benzoylchlorides with 3-chloropyridine at various temperatures and

pressures
Temp. Py
"y 0 1 200 500 1000 bar
10 0.744 0.725 0.766 0.773 0.779
15 0.704 0.697 0717 0.721 0.755
20 0.691 0.689 0.707 0.712 0.717
23 (0.608 0611 0.624 0.630 0.646
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