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Calorimetric Studies on Molecular Inclusion. II. Systems
of methanol +, 1-propanol +, and 1-pentanol + cyclo-
heptaamylose in aqueous solutions at 298.15 K

Mune Maeda and Sadao Takagi

The molar enthalpies of transfer of methanol, 1-propanol, and 1-pentanol from aqueous
to aqueous cycloheptaamylose solutions have been determined by direct calorimetric
measurements at 298.15 K as a function of the mole fraction of the alcohols. The experi-
mental result of the enthalpy for methanol was athermal and those for 1-propanol and
1-pentanol were endothermic. The enthalpies of inclusion of the latter two alcohols by

cycloheptaamylose in aqueous solutions have been evaluated by the method proposed earlier

by the present authors [Nippon Kagaku Kaishi, 1983 (2), 188.].
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Table 1. Results of the enthalpies of dilution of
aqueous cycloheptaamylose (£-CD) solutions
at 298.15 K2

B

1077, 104z 10* 21 Aol
mol m]

2566 2276 1832 0.0
2.790 2590 2032 +0.3
4023 2481 2099 —03
4107 2462 1.945 +05
4100 2.466 1.953 — 01

2 n,, amount of #-CD in the solution; zf and x{,
mole fractions of #-CD in the solution before
and after dilution, respectively; AgH , experi-
mental enthalpy of dilution corrected for the
enthalpy of wetting (—~2.6+0.5 mJ).
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Table 2.

3 ORI RIS B BT O 2 )

Experimental enthalpies of mixing 4,/ , molar enthalpies of transfer of alcohols

A Hy > and deviations of the enthalpies of transfer from smoothed values® at 298,15 K.b

n, 10° 7 10° 1, 10° n, ApicH A Ho 5 (ALHy)
4 mol mol mol mol m] k] «mol™! k] +mol™?

methanol (3) + cycloheptaamylose (2) +H,O (1)
02193 016411 4173 4047 1.137 —16 —0.14
0.3655 0.16915 4.157 4172 2403 18 008
04001 017075 4272 4211 2.809 —31 —-0.10
0.4959 0.16901 4327 4168 4100 2.0 006
0.8240 016721 4371 4124 19.31 3.9 007

1-propanol (3) + cycloheptaamylose (2) +H,O (1)
01877 0.16239 4075 3929 0.9078 31 0.347 001p
0.2955 0.11246 2.785 2604 1.092 3.2 0.303 —0014
0.3018 010781 2930 2658 1.149 29 0269 —006g
03622 0.16341 4.097 4030 2.289 7.2 0.328 0.003
04380 016118 4132 3829 2984 10.7 0377 0074
05721 015011 4177 3.642 4870 10.4 0.243 —0.042
0.6400 0.16836 3933 4172 7417 15.7 0262 —001g
06556 0.16667 4143 4104 7.813 16.9 0.266 —0.00¢
07114 016998 4393 4410 10.87 204 0.253 — 0007
07222 0.16800 4579 4.359 11.33 218 0.257 0009
0.7620 0.16577 4452 4232 1355 224 0.246 001p
08013 0.16880 4492 4309 17.38 23.1 0238 0.023

I-pentanol (3) + cycloheptaamylose (2) +H;O (1)
01152 016721 4661 4057 0.5282 76 144 0114
0.1189 015673 4525 3.802 05129 7.0 1.37 0.044
0.1539 0.16805 4423 4145 0.7539 10.3 1.37 0.04g
0.2093 016314 4699 3958 1.048 159 1.53 0.247
02329 017133 3.992 4225 1.283 159 1.26 —003¢g
0.2402 016648 4227 4039 1.277 139 1.10 — 0179
0.3204 016719 4597 4056 1.912 198 1.06 — 0155
0.3974 0.16087 4068 3.903 2.574 26.9 1.09 =007
04429 017044 4746 4135 3.288 29.2 0932 — 0167
0.5884 017139 4489 4158 5.944 43.4 0.840 — 005y
0.7421 0.17084 4379 4145 1193 331 0615 0.02¢

2 Calculated through Eq. (9).

b f=ny/ (ny+my); ny, n{, ny. and 73, amounts of the substances concerned.
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Fig. 1. Molar enthalpy of transfer A, A, of an
alcohol from aqueous to aqueous £-CD
solutions at 298.15K as a function of
f=n3/{n, +n3). Curves were obtained by
Eq.(9); ; methanol; @, 1-propanol;
O, 1-pentanol.
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Table 3. Equilibrium constants for the formation
of 1:1 inclusion compounds and limiting
(f=0) molar enthalpies of transfer of alcohols

at 298.15 K.
log K AL Hy a
o8 k] +mol™" s
methanol - 0 -
I -propanol 3.059 0.353 0.039
1 -pentanol 3.964 1.38 0.12

3 Standard deviations, see Eq. (8) in the text.
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Fig. 2. Comparison of the dependencies upon f
of the experimental molar enthalpies of
transfer of 1-propanol (@) and the function
¥ {—), of which values were obtained by
a use of Zpen =5090 and log;o K=3.059.
The experimental enthalpies were corrected
to the values having z=5090 by A H, Xy
(z2=5090) /y (24 )-
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Fig. 3. Comparison of the dependencies upon f
of the experimental molar enthalpies of
transfer of 1-pentanol (@) and the function
¥ (—), of which values were obtained by
a use of Z ean=5205 and log o K=3.964.
The experimental enthalpies were corrected
to the values having z=5205 by A, /%y
(2=5205) /y {2y )-
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Table 4. The mean values of z, ¥, at £~0, and
the molar enthalpies of inclusion of alcohols
by cycloheptaamylose at 298.15 K.

Ainc]-Im
2mean Y max kJ . m01_1
methanol 5083 - ~0
1 -propanol 5090 0.184 1.92
1 -pentanol 5205 0639 2.16
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