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ABSTRACT. Kinetic studies for the reaction of pyridine with substituted benzoyl chlorides were
conducted under various pressures (1~1000 bar) in acetonitrile. Form rate constants, the activation
parameters (AV*, AB*, AH*, AS* and AG*) were evaluated. Rates of these reaction increased with
an increase in the pressure. The activation volume, the activation compressibility coefficient and the
activation entropy were negative. From substituents effect and these results, it was found that these
reactions proceed through Sy2 mechanism. but the structure of transition state was slightly changed
with substituents and pressure.
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Tabie 1. Second-order rate constants for the reaction
of substituted benzoy! chlorides with pyridine in ace-
tonitrile at 10C and 20T under various pressures

B, X 10° (- mole_-sec™)

Substitute Temp. (C} Pressure (bar)
1 200 500 1000
2-CHs 10 1.11 139 228 354
20 2656 334 556 8.69
p-H 10 194 271 420 7.34
20 430 623 998 190
p-NO, 10 196 295 511 868

20 342 529 941 172
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Table 2. Activation volume paramenters for the reaction of substituted benzoyl chlorides with pyridine in acetoni-

trile _
. —AV* (md* mole™) — AP X 10°
Substitute Temp. (C) 1bar 200 bar 500 bar 1000 bar {md*mole"-bar ™"
p-CHs 10 384 342 278 171. 213
20 39.7 352 285 17.3 2.32
»-H 10 411 371 310 20.8 204
20 456 417 357 258 1.98
p-NO, 10 535 464 356 177 3.58
20 58.3 50.6 391 198 386

“represent — AV,

Table 3. Activation thermodynamic parameters for the reaction of sybstituted banzoyl chlorides with pyridine

in acetonitrile at 20T

AH* —AS* AG*
Substitute Pressure (bar)
1 200 500 1000 1 200 500 1000 1 200 500 1000
p-CH, 13.7 139 4.1 14.3 235 223 208 183 20.6 205 20.2 199
p-H 126 132 137 15.1 265 237 20.9 148 20.3 20.1 188 195
p-NO, 8.63 9.06 950 102 358 334 308 274 19.1 189 185 18.2

*AH* :kcal'mole™!, AS*:cal'mole"'"K~!, AG~* : kcal mole™".

Foust (AV=V,—-V)dd, ol BEE A
B sHAV,7) 2t He|dalalA]Y electrostriction
AFz Qg £9) EA9] M BV F
H3HAVA R TEE 5 Qo

AV*=AV =+ AV M

AV« gro] ol Ho| e A2 Sl &le} A
YAo] 2% 7P FoE AV, ol o3 vl 5,
AV* gho] ofolnd Ae] #o) &3t v FoR
AV,ell 2] Aul¥ch £yF (2) Al &3] AV*<0
o] WA E UHF 7l vl dA T, AV
Oojm =2{zlv},

B dF e ARPo2 AVA<0 & el
Wz gled, ol Hojdeel4 benzoyl chloride
F2 C-ClL 2307} Eolrdel ©tE Huistuc)
o) 2 £l acetonitrilee] <3} electrostric-
tion E3}ol w2 Fais}t FAvl o & dgE
Jehiicks A zbgic

Qo 3ty Fgstulejolg AH?, AS* R AGTE
AR A AR o] EAFRYE AAbsle Table

34l Fstedch AS* e HAAHoR &9 g
veZ gles, st Evle ot |-ASH e
3R, AH* S F71e] AGH @ i
UEBZ, o2}t YL dWAHOE 5,2 W9
E3yez &dA v} Lefflere) AR*e} AS* 4}
°l8] FE¥ALRY AYrldl @& 2 gy §
F22(T e 7 23,

T =123 K(p-CHs), 218 K(p-H), 180 K(p-NO.)

2 vepgy, EE AY SE52nvl AYeErg
wereg ofF HHEE JERH ZHUS] Sa2
W7l Eez 4=,

48 Raet Qs HEZ T Al Table 29
3¢ AFAZ¥E AR AV,) 9} BAsies
#(AS*)) WAL Fig 1+ Jehlidel AV,
AS* A= electrostriction theory®] Ao,
Menschutkin ¥h-&2] 7§ Holdel polarity7}
SR} 27} A2 AV,*2 QAo Aleio} Sule
28] o g Wech &, Heldejollade] A
8l H-2]o] 2]§t 8vRe| electrostriction &3}l 2]3)

Journal of the Kovean Chemical Soctety



¢ AnWzdHel HedDe) dhgd) B YYe) 3 183

601
- ® 5-NO,
3
£
- <
3 /
1 40} /. p-CH,

30_

1 1 1 L 1 1

—AS* (eu)

Fig. 1. The relations of activation entropy us. activa-
tion volume for the reaction of pyridine with p-subs-
tituted benzoyl chloride in acetonitrile at 20TC.
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Fig. 2. Hammett plot for the reaction of pyridine with
p-substituted benzoyl chloride at 20%.

Table 4. Pressure effect on p-value for the reaction
of benzoyl chlorides with pyridine in acetonitrile at
20T

Pressure (bar)

1 200 500 1000
p 1.19 1.24 1.28 133
r 0.99 0.99 0.9% 0.99

*p : Hammett reaction constant, r : correlation coeffi-
cient.
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