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2w 3le} 43 UL 2l ohel, TiisoiEe 2 W3 Y o} 4 R 2FoE FRY v
ol (1) 712o] A3 Lo)st FZ cosolventEell o] o]FHqA& 73 HMeOH-DMSO, MeOH-PY,
MeOH-DMF)¢} (2) 7109 Sof 3ol E3r-2u)2] 5 FRo| A2 FUsHA 3L vX & 23 HMeOH-MeCN,
MeOH-dioxane, MeOH-AC) ¥ (3) oS MeOHe| 23 7|29 Lojr} o|Foixle AHfolth
(MeOH-DCE, MeOH-TCE). 23 4% 4vlE9 7342} vlrix2 o) E¢8-o15) ¥ DN Kam-
let-Tafte] basicity 4l Byr aHS7teles H|23 $& AAIALL B 5 dsles, T¢Eo1S] 4
AT F83 A2 AH-R 4 S-S Yskd

ABSTRACT. An emprical Lewis basicity, DN, for eight mixed methanol solvents has been measured
by the solvatochromic behaviour of the [Cul{tmen)(acac)]Cl0,. The change of DN in mixed methanol
solvents is not correlated with composition of the mixtures and divided into three groups: (1) dipolar
aprotic solvents contribute mainly to the solvation of solute (MeOH-DMSO, MeOH-PY, MeOH-DMF),
(2) two components of mixture contribute equally to the solvation of solute (MeOH-MeCN, MeOH-dio-
xane, MeOH-AC) and (3) methano! contributes entirely to the solvation of solute (MeOH-DCE, MeOH-
TCE). The relationship between DN and Kamlet-Taft's Byr for mixed methanol solvents was found to
agree well. These DN values also were a useful factor to analysis of reactivity for mixed methanol
solvents.
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Fig. 1. The relation between A,., and DN in the so-
Tutions of [CultmenXacac)]ClO, in various solvents.
The squares refer to: 1. DCE, 2. nitrobenzene, 3.
MeCN, 4. dioxane, 5. AC, 6. ethylacetate, 7. MeOH,
8. ethanol, 9. tetrahydrofuran, 10. formamide, 11.
DMF, 12. DMSO, 13. PY.
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Fig. 2. The electronic transition structure of [Cu
{(tmen)(acac)]JCIO; in solvents.
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Table 1. DN of [Cu{tmen)acac)]CIO; in MeOH binary mixtures

MeOH DMSO PY DMF MeCN Dioxane AC DCE TCE
mole fraction DN DN DN DN DN DN DN DN
1.0 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00
09 2295 20.74 22.08 18.70 18.62 18.81 19.00 18.00
0.8 26.20 22.68 2342 18.26 18.27 18.71 18.65 18.00
0.7 2748 2442 24,02 16.71 17.74 18.62 18.39 19.00
0.6 28.54 26.21 2451 16.49 17.15 18.48 18.27 18.88
0.5 2890 27.79 24,99 16.10 16.78 18.32 18.20 18.70
0.4 28.17 29.19 2546 15.83 16.44 18.14 17.96 18.39
0.3 2944 30.39 25.89 15.49 16.06 17.87 17.62 17.90
0.2 2958 31.53 2629 15.06 15.68 17.60 17.36 16.98
0.1 2971 3245 26,55 14.59 15.22 17.29 1564 15.14
0.0 29.80 33.10 26.60 14.10 14.80 17.00 0.00 0.0
ADN,..t 524 1.74 2.90 -0.82 -0.17 0.34 13.24 13.74

“Estimated value. *Maximal deviation from ideal behavior.
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Fig. 3. Plots of DN #s. mole fraction of MeOH for
eight mixed methanol solvents: a. MeOH-DMSO, b.
MeOH-PY, c¢. MeOH-DMF, d. MeOH-MeCN, e
MeOH-dioxane, f. MeQH-AC, h. MeOH-TCE.
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Fig. 4. The relation between DN and By, for five
mixed methanol solvents: a, MeOH-DMSO({(r=10.915),
b. MeOH-MeCN(r=0986), c. MeOH-dioxane{r=10.805),
d. MeOH-DMF(r=0.968), e. MeOH-AC({r=0.960).
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Table 2. Correlations of #-butyl chloride solvolysis rates and two parameter equations in MeOH binary mixtures

logh = eEr+8DN+C

logk=XAN+38DN+C

Eqn. Solvent set € § C r X 8 C r
MeOH-DMSO 0.084 —0.040 -93817 0.995 0.041 ~0.025 ~7.202 0.996
0.167 —15.326 0.934 0.062 —8582 0.984
MeOH-PY 0.754 0.241 —52.305 0.983 0.161 —0.032 —13.364 0.971
0.280 —21.492 0.966 0.132 —-11550  0.970
MeOH-DMF 0279 —-0.044 —20.624 0.994 0.135 0.031 —12.226 0.998
0.347 —25.330 .985 0.117 —10.857 0.996
MeOH-MeCN 0611 —0014 —39.734 0.998 0.179 —0105 —11524 0.970
0.560 —37.126 0.997 0.099 -10.170 0.940
MeQH-AC 0.253 0.631 -32.005 0.998 0.031 1636 —38.240 09%
0.367 —26.443 0.997 0.173 —13.073 0.991
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Fig. 5. The relation between DN and hydrogen bon-
ding formation constants(K;) and hydrogen bonding
stabilization energy (SE). (O: X; vs. DN, +: stabiliza-
tion energy ¢s. DN)
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