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APPENDIX

1). Potential Function for Water-Water 32

AE (kcal/mol) = 332.052 q2[ (™ +" +— +-M)+-M-2(— +-N-4-1- 41

ri3 123 14 r24 178 r28 18 137 rdi

+alexp(-blr56) + a2 {exp(-b2r13) + exp(-b2r1d) + exp(-b2r23) + exp(-h2r24)}

+ a3 { exp(-h3r16) + exp(-b3r26) + exp(-h3r3b) + exp(-b3rd5) }

+ ad {exp(-bdr16) + exp(-b4r26) + exp(-h4r35) + exp(-b4rds) }

where ry denote the distances (in atomic unit) between the ith atom and the jth
atoms of the first and the second water molecules, respectively.

Ron = 0.9572 A,
| =1088213.2
a2 = 666.3373

a3 = 1455.427

ad = 273.5954

1 =5.152712
h2=2.760844
h3=2.961895

hd = 2.233264

HOH = 1045
kcal/mol
kcal/mol
kcal/mol
kcal/mol
Al

Al

A-1

Al

and q =0.717492e (positive charge situated on each hydrogen atom).

The hydrogen atoms are labelled 1-4 and the oxygen atoms are labelled 5 and
6 for the first and second water molecules, respectively. The labels 7 and 8 refer to
a point charges situated in the axis of the diploe-moment vector of the two water

molecules.
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2). Potential Function for Water-Methanol 331

AE (kealfmol) = X X [~ + . + 33202 . ]
AR 0 N 1y

where Ay and By are the fitting parameters, ry are the distances (in angstrom)
between the ith atom of water and the jth atom of methanol molecules,
respectively, gj and g are the atomic net charges of the ith atom and the jth atom
obtained from the population analysis of isolated molecules.

water @ ¢G=-0.792 5qH= 0.396

methanol : qc =-0.128 5qQ=-0.736 , gH)=0.398 , qH=0.181 , gH =0.143
atoms . i=water; j = methanol

- Ai Bi
(kcal. A12imol) (kcal.Ad/mol)

0-C 183804.8130 -314.5004
0-0 631722.1250 -533.0015
0-Ho 353.7631 18.0778
0-He 110900.2420 73.4145
H-C 25535139 78.9566
H-0 0.0096 39.8765
H-Hr 659.9979 5.4744

H-Hr 235.6463 -10.5887
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3). Potential Function for Methanol-Methanol [34]

The methanol-methanol function is the five-center model. The sites are the
oxygen atom, the hydroxyl hydrogen, the two pseudo-lone pairs placed

tetrahedrally on the oxygen, and the methyl group which was treated as a unit
centered on the carbon.

— A
AE (keal/mol) = v+ =] I_6U + ]
i<j ru T

where Ajj and By are the fitting parameters. Tjj are the distances(in angstrom)
between the ith atom and the jth atom of the first and the second methanol
molecules, respectively, qj and gj are the atomic net charges of the ith atom and
the jth atom obtained from the population analysis of isolated molecules.

For the Coulombic term, charges were placed on the lone pairs, the hydrogen
and carbon. The second sum which represents the short-range interactions is over
pairs of atoms (Hg, 0, methyl (Me)) with types 1 and j in the different monomers.

methanol. qve= (2.007585)a, qlb = -2.716198, qH = 3.424811
RgL= 0.7547260 A.

Parameters for methanol-methanol function ;

¥ A 8

(kcal. A6/mol) (kcal.A*mol)
0-0 -457.0440 504358.3000
Ho-Ho 95.7027 621.4455
Me-Me 3097.0090 670395.2000
0-Ho -201.9707 1286.5600
0-Me -966.8230 772968.9000
Hn-Me 290.1323 35961.2400

a Value determined from neutrality. b Two-point charges (L) are placed on the
COH bisector at distances of RgLfrom the oxygen and with ZLOL = 109.47°.
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4). Potential Function for Cvclen-Water 35

S A ij C; 1
AE (keal/mol) = Y > [ |—6| ‘rl;} + — + qiqj{ r_+l2 1]
S T ij ij i

where AjJj 5By and Cjj are the fitting constants. Tjj are the distances between the
ith atom of water and the jth atom of cyclen in angstrom, qj and gj are the atomic
net charges of the ith atom of water and the jth atom of cyclen obtained from the
population analysis of isolated molecules.

water
cyclen

q0 = -0.366 , qH=0.183,
gN=-0.315, gc = -0.005 , gaN=0.141 , qH=0.033 5qHc= 0.059

Parameters for N, C, Hn, He, and H'c atoms for cyclen interacting with :

(a) oxygen atom of water

Atom A B C
(kcal A6mol) ~ (kcal. A12/mol)  (kcal.Ad/mol)
N 0.018104 231435.875 -33.023247
C 90.884262 2070439.25 A0.530121
hn  846:894897 319998.125 6.073781
Hr 0.015756 2212.004395 -8.644856
Hr 0.042105 773.339661 -20.269018
(b) hydrogen atoms of water
Atom A B C
(kcal A6/mol)  (kcal A12mol)  (kcal.A4/mol)
N 30.807240 78.845123 -17.557161
C 105.299133 59179.027344 -15.969069
hn 0.222827 4776.553711 20.378920
Hr 0.004503 0.338516 17.222708
H'r 0.010923 1573516113 15.751525



5). ST0-3G Basis Set

Atom  Shell
N
SP
0
SP
C
SP
H

Exponent

99.106169
18.052312
4.885660
3.780456
0.878497
0.285714

130.709321
23.808866
6.443608
5033151
1.169596
0.380389

71616837
13.045096
3.530512
2.941249
0.683483
0.222290

3425251
0.623914
0.168855

s-coefficient

0.154329
0.535328
0.444635
-0.099967
0.399513
0.700115

0.154329
0.535328
0.444635
-0.099967
0.399513
0.700115

0.154329
0.535328
0.444635
-0.099967
0.399513
0.700115

0.154329
0535328
0.444635

p-coefficient

0.155916
0.607684
0.391957

0.155916
0.607684
0.391957

0.155916
0.607684
0.391957
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