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SA(hpho) = SA[100-(sa(hphi)96)] / 100 (1)
= SA[sa(hpho)%]] / 100

Methanol[SA (hpho)] = 0.5682 (100-61.84) / 100
=0.2168

Table 1. Molecular surface areas of monohydric acohols
Alcohol SA, SA(hpho), ASA,
nm? nm? nm?

Methanol 0.5682 0.2168 1.465
Ethanol 0.7661 0.4686 1.921
1-Propanol 0.9675 0.6716 2.229
1-Butanal 1168 0.8731 2.505
1-Pentanol 1376  1.081 2.826
1-Hexanol 1561 1.270 3.107
2-Propanol 0.9779 0.7576 2.190
Cyclohexanol 1.354 1.135 2.726

3 ChUunobonooobooooood
goooo

oooOcboOooopoooooooooooogon
000000 AncHe[l]OOOOOCOOOOOOOO
goooooboooooooooboooooooo
ooooopboooobooboooobooooog
oo0oooooooobo cboooooooogog
goooooO0ooO00oO0oooooOob0ooon 1amd
298.15KO000000O00O0oOOo0oOooooDoooO
gooo cboooogooo coboogoooooo
00000000000 ApcH® O FigurelOOODO
gooooboobobooobooooooooo

ideal gas

Eg
inc 'm

liquid

ROH in CD cav.
inag. soln.

©

inc 'm Asoln m

ROH in @ H,0

Figure 1. Enthalpy diagram of acohol(ROH) show-
ing that the enthalpy change on molecular inclusion of
ROH into the cyclodextrin(CD) cavities in agueous so-
[ution from an ideal gas phase AincHm? are obtained as
the difference of the molar enthalpy of inclusion AjncHnm
and molar enthalpy of solvation AsyyHm = -AvapHm
+AsinHm™ , where o means infinite dilution.
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Table 2. Thermodynamic functions of inclusion of alcoholsinto a- and 3-CD cavities
in dilute agueous solutions from ideal gas phase at 298.15 K

Alcohol AincHm DAsvHm  DincHm®  AincGm DsoivGm  AincGmd
kJmolt  kImolt kImol? kImolt kImoll kImol?
o-cyclodextrin
Methanol 0 -37.23 -37.23 — — —
Ethanol -0.9 -40.78 -41.68 -22.0 -21.25 -43.25
1-Propanol -6.6 -46.66 -53.26 -17.8 -23.26 -41.06
1-Butanol -7.9 -54.06 -61.96 -22.6 -25.77 -48.37
1-Pentanol -13.9 -58.17 -72.07 -24.4 -27.76 -52.16
1-Hexanol -29.1 -59.23 -88.33 -22.2 -30.01 -52.21
2-Propanol -0.4 -43.28 -43.68 -19.2 -21.28 -40.48
Cyclohexanol -7.9 -60.01 -67.91 -23.8 -31.42 -55.22
[B-cyclodextrin
Methanol 0 -37.23 -37.23 — — —
Ethanol 0.4 -40.78 -40.38 -24.2 -21.25 -45.45
1-Propanol 1.9 -46.66 -44.76 -17.5 -23.26 -40.76
1-Butanol 3.0 -54.06 -51.06 -18.0 -25.77 -43.77
1-Pentanol 2.2 -58.17 -55.97 -22.6 -27.76 -50.36
1-Hexanol 0.6 -59.23 -58.63 -21.5 -30.01 -51.51
2-Propanol 1.2 -43.28 -42.08 -19.7 -21.28 -40.98
Cyclohexanol -7.0 -60.01 -67.01 -24.9 -31.42 -56.32

http://cssweb.chem.eng.himeji-tech.ac.jp/jcs/content.html



incc 'm !

A H 9 kJmol?

05 10 ) 15
SA, nm

Figure 2. Molar enthalpies of inclusion of acohols
into a-and B-CD cavities from an idea gas state at
298.15 K: e,a-CD+n-alkane-1-ol; o,3-CD+n-alkane-1-
ol; A1,0-CD+2-propanol; A1,3-CD+2-propanol; A2, a-
CD+cyclohexanol; A2,3-CD+cyclohexanal.
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Figure 3. Molar enthalpies of inclusion of acohols

into a-and B-CD cavities from an ideal gas state at

298.15 K: e,a-CD+n-akane-1-0l; o,3-CD+n-akane-1-

ol; A1,0-CD+2-propanol; A1,3-CD+2-propanol; A2, a-

CD+cyclohexanol; A2,3-CD+cyclohexanal.
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Figure 4. Molar enthalpies of inclusion of acohols
into a-and B-CD cavities from an ideal gas state at
298.15 K: e,a-CD+n-alkane-1-ol; o,3-CD+n-alkane-1-
ol; A1,0-CD+2-propanol; A1,3-CD+2-propanol; A2, a-
CD+cyclohexanol; A2,3-CD+cyclohexanol.
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Figure 5. Difference of the Gibbs energies of inclu-
sion between B-CD and a-CD cavities from an idea
gas state at 298.15 K: o,n-akane-1-ol; A1,2-propanol;
A2,cyclohexanol.
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Correlation Between the Thermodynamic Functions of
Molecular Inclusion of Monohydric Alcoholsinto
Cyclodextrin and Their Molecular Surface Areas
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To clarify the mechanism of molecular recognition and discrimination in agueous solutions, thermody-
namic functions were investigated in the past systematically for the molecular inclusion of alcohols into a-
and (3-Cyclodextrin(CD) cavities in agueous solutions by the present authors. In this paper, various molecu-
lar surface areas of monohydric alcohols were determined. The correlation of the molecular surface area of
monohydric a cohols with the thermodynamics functions of molecular inclusion into cyclodextrin was exam-
ined. The enthalpies of inclusion of monohydric alcoholswith CD increased in proportion to the hydrophobic
surface of monohydric alcohols
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