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Enthalpy of Dilution and Intermolecular Self-association of N°®-Methyl-
and N N®-Dimethyladenosines in Aqueous Solution

Satoshi Morimoto™, Michiharu Sakurai* ™ and Yasuo Inoue™ = *

Determination of the thermodynamic functions (parameters) of the intermolecular

self-association of N°-monomethyladenosine (m® Ado) and N®,N®-dimethyladenosine (m,® Ado)

in water has been made by solution calorimetric dilution measurements at 298.15 K. The

standard enthalpy change AH° and standard entropy change AS® of self-association were
as follows; AH® —43~-50 and —38 +3 k] mol™!, AS™: —122~—-147 and 100 +11 k]
K™! mol~! for m®Ado and m,® Ado, respectively. From these values, it is clear that the

methylation, especially the dimethylation, of N®-amino group of adenosine leads to a higher

stacking equilibrium quotient than that of adenosine in consequence of an increased value

of AS®. This supports that intermolecular association of N®-methylated adenosines is partly

due to a contribution of substitured methyl groups to the formation of hydrophobic bond.
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Table 1 Enthalpies of Dilution of N®-Methyladenosine (m® Ado) Aqueous Solution at 298.15 K.

Exp. Mass of initial solution

Final molar concentration Observed heat  Enthalpy of dilution

N 107 m; Ah AgH
o.
g mol kg™! m] kJ mol™
m; = 0079688 mol kg™?
1 0.95077 029593 694.3 9064
2 0.96131 0.58762 571.9 7.259
3 087185 0.84369 399.1 5525
4 1.04221 1.1331 404.5 4672
5 0.94649 1.3858 2165 2547
6 1.00829 1.6462 2919 3.327
7 094334 1.8805 2136 2.646

m; : Initial molar concentration

Table 2 Enthalpies of Dilution of N° N°®-Dimethyladenosine (ms Ado) Aqueous Solution at 298.15 K.

Exp. Mass of initial solution

Final molar concentration Observed heat  Enthalpy of dilution

1O2Mf Ah AdilH
No. — )
g mol kg m]J k J motl
m; =0.080726 mol kg™?
1 094331 0.28958 782.8 10.18
2 0.86462 0.54663 54172 7654
3 0.94530 0815801 493.1 6.275
4 091626 1.1068 401.1 5.200
5 091105 1.5393 236.0 3285
6 0.94824 1.7714 259.1 3.466
m; = 016079 mol kg™!
1 0.89029 0.57056 1731 11.89
2 1.00621 1.1568 1079 6.931
3 1.00497 1.7296 8515 5.349
4 0.94292 21816 5216 3428
5 1.04303 33131 4589 2.707
6 1.01558 38115 2433 1.398
7 0.97082 4.2582 23117 1.425

m; « Initial molar concentration
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Fig. 1 Plots of enthalpy of dilution A4 H versus

1—¢ for NS-methyladenosine aqueous

solution at 298.15 K.
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Plots of enthalpy of dilution Ay,H versus
1—¢ for N®N®-dimethyladenosine aqueous
solution at 298.15 K.
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Fig. 3 Plots of enthalpy of dilution A4,# versus

1—¢ for N®,N°-dimethyladenosine aqueous
solution at 298.15 K.

m; = 1.6079 x 107! mol kg™, ¢: Osmotic
coefficient.
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Table 3 Evaluated Thermodynamic Quantities of Self-associations of N°-
Methyl- and N® N®-Dimethyladenosines in Water at 298.15 K.
Reported values of methylated purine and methylated uracils are
included for comparison.
K —AG® —AH° —AS°
Base —1 -1 -1 -1 -1
kg mol kJ mol k] mol JK™ "mol
¢ Ado 187+ 0.7 73401 36+ 10 95+ 4"
m Ado 2220 7.7 38+ 3 100 + 11
m® Ado 118~149™ 6.1~67 50 = 43 147~122
Ado 451 3.7 40'® 121
6- Methyipurine? 86+ 09 53402 24 + | 6la 2
Purine™ 13402 06+ 03 20+ 1 64+ 3
m) *Ura® 0.56 —034 06 33
m® Ura ™ 113 007 5 141
m!Ura®® 083 —0.10 5 150
my " Thy*® 1.20 011 0.8 18
m® Thy 133 017 i 25
m! Thy*® 093 —0.04 4 116

¢ Ado, Ado, Ura and Thy denote 1,N®-ethenocadenosine, adenosine, uracil

and thymine, respectively. m'

3
, m® and mj,*’ are shown for 1-methyl,

3-methyl and 1,3-dimethyl derivatives, respectively.
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