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ABSTRACT. The rates of solvolysis for 2~thenoyl chloride have been measured in aqueous ace-
¢ tone and aqueous ethanol at various temperatures ranging from 20 to 40°C. The activation pa-
rameters and the Grundwald-Winstein’s slope are determined by the analysis of solvolysis rates.

The resulis indicated that the reaction rates of solvolysis are considerably slower than those of
the reaction for benzoyl chloride due to the electron donating effect of thicphene nucleus.

The results also showed that the reaction proceeds with the Sy1 mechanism in water-rich solvents
B whereas the Sy2 character increases with the decrease of water content, and overall reaction is
subject tc entropy control
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Table1l. The rates of the solvolysis of 2-thenoyl
chloride in 30% aqueous acetone at 25=0.03°C.
¢(emin) |3 (us/em)) (120 (lu'és}?r'a)l %
20 61.10 140 ; 1289 | 1.8312
25 68. 40 145 ¢ 1207 | 1.7875
30 74.95 150 | 180.3 | 1.7431
35 80.85 135 150.3 1.6985
40 85.85 160 | 131L.3 1. 6576
45 90.70 165 ‘ 131.8 1.6138
50 95. 10 170 1 132.2 1. 5R04
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Fig.1. Plot of log (3'-1) ws. time for the solvoly-
sis of 2-thenoyl chloride in 30 % aqueous acetone at
25°C.
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Tablc 2. Pseudo-first order rate constant %, activation parameter 4H* & A4S~ for the soivolysis of 2-thenoyl

chlorde in aqueous solvents*.

Water Rate constant, 10%%(sec™1) . [
Solvent gt‘:l;‘t’eg%t) . 2 5 20 15 20 (keal/mof) ! —48*% (e.u)
Lo | (-£0.03°C) i
Acetone | 10 0.312 0.390 0.586 11.3 | 41, 9™
20 .30 1.81 292 14.6 | 28.2
30 1.88  3.35 560 7.65 169 14.7 : 24.9
40 528 9.60 161 i 19.2 _ g1
50 18.3 321 56.9 19.4 | 4.8
Ethanol 10 1.42 2.30 3.59 13. 8 . 22, prx
| 20 2,81  4.49 7.80 17. 4 : 15.5
g 30 6.78 11.3 19.2 17.8 ! 12.3
40 2.3 3.3 636 18.7 ! 6.9
50 52.8  93.0 162 19.2 ! 3.4

*Accuracy : k+3%, AH%=0.5keal/mol, AS*+1 e u; ¥*caleulated value at SC3°K: #*7at 266K
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Fig. 4. Grunwald-Winstein plot for the solvolysis
of 2-thenoyl chloride in aqueous acetone,
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Fig. 5. Grunwald-Winstein plot for the solvolysis
of 2-thenoyl chloride in aqueous ethanol.
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Fig. 6. Plot of log &u4, vs. log(HyQ) for the sol-
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2L
._0._ 30'C
—_t— 25
204
—— 20
1.5
a
2
o>
¥ o
//(}
s
< S/
.5 /// 4
4
0 , ; .
-2 | o ) 2.

Y
Fig. 7. Plot of logkg, vs. log(H,0} for the solvoly-
sis of 2-thenoyl chloride in aqueous ethanol.
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Fig. 8 Plot of % vs. (HyO) for the solvolysis of
2-thenoyl chloride in aqueous acetone.
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Fig. 9. Plot of 2 vs. [Hz;0) for the solvolysis of 2
-thenoyl chloride in aqueous ethanol.
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Fig.10. Plot of 4H* vs. 45% for the solvolysis of
2-thenoyl chloride in aqueous solvents.
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