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ABSTRCT. Solvolysis of teri-butyl halides and 1-adamantyl tosylate in methanol-acetone
mixtures and Solvolysis of tert-butyl bromide in methanol-chloroform mixtures have been studied.
Solvent ionizing power of methanol-acetone mixtures were calculated by the Grunwald-Winstein
equation and discussed the Y value variation caused by substrate changes. Y values based on 1-
adamantyl tosylate is superion to others since it varies in wide range for methanol-acetone mixtures.
It was found that the order of electrophilic assistance to leaving group is OTs>Ci>Be>L
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‘Table 1. First order rate constantants® and activation parameters for solvolysis of teri-butyl halides and 1-

adamanty] tosylate in methanol-acetone mixtures

compd solvent? k-, ° 1 AbI=d AS*e
25.0°C¢ 35.0°C 45.0°C
2-BuCl 100 0. 753¢
%0 0.701 5.28+0. 134 20. 80, 6 24.1 —5.7
80 0.577
70 0.411 3. 080. 03* 12.0+0. 2 23.9 —7.4
60 0. 2845
50 0.171 1. 96+0. 05 6.132-0.09° 95.5 -4.0
40 0. 101/
¢-BuBr! 100 3. 658 13.0+0.3 46.7¢ 2.5 2.5
' 90 2.86 10.94:0. 2 38.140.5 23.8 0.5
80 2.45 9.10+0. 25 31.1+0.2 23.3 . -1.3
70 2.09 7.4140.11 24.240.4 . 22.5 —4.6
60 1.76 5.81+0. 10 17.840.1 21.2 -9.1
50 1.44 4.5040. 02 13.140.2 20. 2 -12.9
40 CL14 3.2940.10 8.89+0.11 18.8 -18.2
30 0. 824 2.300. 11 6.0140.08 18.1 —21.0
¢-Bul* 100 1.43¢ 4.64¢ 15. 5¢ 22.9 0.5
90 1.21 4.28+0.02 - 14.040.1 23.0 -1.0
80 1.07 3.810.08 12.540.3 22.5 ~1.1
70 0. 966 3.41+0.02 11.1+0.4 22.4 -1.8
60 0.876 3.010.02 9.55+0.1¢ - 19.9 —3.6
50 0.755 2. 63::0. 04 8.46+0.10 22,2 —3.0
40 0. 660 2.29-+0. 08 7.84%0.15 - 22.1- -3.5
30 0. 567 1.860. 09 5. 650. 01 21.0 -7.8
1-AdOTse 100 5.530. 017 18.840.1 21.7 —0.5
50 4.060. 012 14.340.1 : : 2.4 11
80 2.68+0.012 10.6£0. 1 2.5 7.3
70 . 1.750. 01° 6. 2540, 01 ' 22.6 0.2
50 0. 599 2. 3640, 04 8.760. 119 24.4 4.1

¢ Determined conductometrically in duplicate or quadruplicate; errors shown are average deviations. * Volume
percent of methanol. < Calculated Values from data at other temperatures except where otherwise noted. ¢ keal/

mole. ¢ eu. f 10°k. # Reference 9.
m Literature, 105k: 3.44%

Me,COo % F4-dF4 54 T2 F
58 ¢ ¢ Aoz 448, weby MeOH-
MeCN E3-goell Mol 7-eke w2] MeOH
ol MeCO 7} 37t wtel W&o} 3479
FaEE 2S5 vdge & 5 o
MeOH-Me,CO £ 3817 oA 2-AdOCIO; 2
7hgel 28k 60v/v% MeOH 3204
QukeEs o] IR 28, Table 19) 1-
AdOTs9) A& 5% MeOHA 2t
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& At 40.2°C.

i At 51.4°C. J Reference 23. * At 42.5°C. ! 10°%.
7 10%k. © 10*%k. # Determined conductometrically in duplicate, 9 At 45.2°C.
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Table 2. First order rate constants? and activation parameters for solvolysis of tert-butyl bromide in methanol-

chloroform mixtures

10%, st

solvent? AH*4 48%¢
25.0°C¢ 35.0°C 45.0°C
100 3.65/ 13.0+0.3 46.7 24.3 2.5
90 3.52 12.7£0.4 42.2%0.2 22.8 —2.4
80 3.12 11.3%0.2 37.7£0.2 22,9 —2.4
70 2.86 9.92+0. 05 31.8x1.4 22.1 —-5.2
60 2.65 8.80+0.06 27.1+0.6 21.3 -8.0
50 2.28 7.54£0.05 23.11+0.1 21.2 —-8.6
40 2.02 6.40+0.20 18.8+0.3 20.4 —11.6
30 1.66 5.30+£0.02 16.7+0.2 2.6 —11.4

o Determined conductometrically in duplicate; errors shown are average deviations.
¢ Calculated values from data at other temperatures except where otherwise noted. 4 kecal/mole.

methanol.
¢ eu, f Reference 9.
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Table 3. First order rate constants for solvolysis of terz-butyl halides and 1-admantyl tosylate in Methanol-
acetone mixtures at 25.0°C and various Solvent ionizing power Y values

29

k X 1081
compd
100MeOH  90MeOH 80MeOH 70MeQOH 60MeOH 50MeOH  40MeOH 80EtOH/H-O
¢-BuCl 0.753 0. 701 0.577 0.411 0. 284° 0.171 0.101° 9. 244
2-BuBr 36.5 28.6 24.6 20.9 17.6 14.4 11.4 358
¢-Bul 143 121 107 9.6 87.6 75.5 66.0 926¢
1-AdOTs 553 406 268 175 59.9 4030¢
Yo —-1.089 —-1.120 —1.204 —1.352 —1.512 —1.733 —1.961
Yor —0.992 —1.098 —1.165 —1.234 —1.308 —1.39%6 —1.497
Y, —0.811 —0.84 —0.937 —0.982 -—1.024 —1.089 —1.147
Yi-ad01e —0.863 —0.997 —1.177 —1.362 —1.828
ke./ket 48 41 43 51 62 84 113
ky/ke 190 173 185 235 308 442 653

= Reference 23. * P.v.R. Schleyer and R.D. Nicholas, J. 4m. Chom. Soc., 83, 2700(1661). ¢ Reference 16.
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