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8 o Fazxi LYo A 1,10-diaza-4, 7, 13, 16-tetraoxacyclooctadecane (cryptand 22), 1,7-
diaza-4, 10, 13-trioxacyclopentadecane (cryptand 21), 1, 12, 15-triaza-5, 8-dioxa-3, 4:9, 10~dibenzocy-
cloheptadecane (N;O) 2 1, 12-diaza-5, 8-dioxa-3, 4:9, 10-dibenzocyclotetradecane (N,O,) & ¥-z}7k
F2AFE Hnmr £33 o2 o8 254 2ARE . #& &94d44 o] 3552 -NH 7|
£ 23 FaAFel d3td olFAE AU FATIAHd Y FI4F 3o ==
cryptand 22> eryptand 2L N0, > N,0,8) 4101 9ieh, o BAel = $AFz QA4 2aige)
-NH 719 FoF 127F 9&& vl A= =

ABSTRACT. The intermolecular hydrogen bondings of 1, 10-diaza-4,7, 13, 16-tetraoxacyclo-
octadecane (cryptand 22), 1, 7-diaza-4, 10, 13-trioxacyclopentadecane (cryptand 21), 1, 12, 15-triaza-5, 8
-dioxa-3, 4:9, 10-dibenzocycloheptadecane (N5O,) and 1, 12-diaza-5, 8-dioxa-3, 4:9, 10-dibenzocyclo-
tetradecane {(N,O,) have been studied in chloroform solutions by H-nmr spectrometry at various
temperatures. The molecules dimerize each other with the hydrogen bonds through N-H groups in
the dilute solutions. The formation constants of the hydrogen bonds are in the order of cryptand
20>cryptand 21°>N30,>N;0,. It appears that the constants depend on the molecular symmetry,
the number of N-H group, and the localization of N-H groups in the molecule.
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Fig.1. TH-NMR chemical shift of -NH peak in N3O,

with concentration at 305K.
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Fig.2. JH-NMR chemical shift of -NH peak in N3O,
with temperature.
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Table 1. Concentration dependence of the NH-chemi-
cal shift in cryptand 22.

Concentration Chemical shift (Hz)

(m) 288K 298K 308K 318K 328K
9.0x 107 139.9 135.1 127.2 122.8 117.5
1.8%10°3 149.9 141.7 131.2 126.4 120.7
2.7%10°3 155.5 148.3 136.2 130.6 124.7
3.6x10°3 191.9 151.9 140.2 134.8 127.7
4.5%1073 166.1 155.9 143.8 136.8 130.3
5.4x10°3 169.7 159.5 148.0 139.4 132.9
6.3%10°3 172.7 162.1 149.4 143.0 134.7
7.2x10°3 175.5 164.3 15L.8 144.6 136.5
8.1x1073 177.1 166.3 155.0 146.0 138.3
9.0%107% 179.1 168.3 155.6 147.2 140.1

Table 2. Concentration dependence of the NH-chemi-
cal shift in cryptand 21

Chemical shift (Hz)

Concentration

(m) 288K 298K 308K 318K 328K
8.0X 104 141.8 135.1 128.5 123.8 118.2
1.7x10°3 147.2 139.7 132.7 127.4 121,8
2.5%1073 154.4 145.5 136.5 131.4 126.0
3.3X10°3 158.4 149.7 140.9 135.8 13L.2
4.2X10° 161.6 153.5 145.1 138.2 132.2
5.0%103 | 167.0 156.7 146.9 140.8 135.2
5.9%107% | 171.2 160.9 1511 143.4 138.4
6. 71072 174.8 163.5 152.7 145.4 139.6
7.5%10°3 177.4 1647 154.9 “147.2 141.6
8.3x1073 180.2 166.9 155.9 149.2 145.0

Table 3. Concentration dependence of the NH-chemi-
cal shift in N3O,

Concentration Chemical shift (Hz)

(m) 288K 208K 310K 320K 330K
8.01x07¢ 134.4 130.4 124.7 119.4 116.1
1.6%1073 138.0 133.4 127.1 121.2 117.7
2.4x1073 141.6 135.4 130.0 123.6 120.3
3.2%10°3 143.8 137.4 130.9 125.4 122.3
4.0%1073 146.4 138.6 132.7 127.2 123.5
4.8x10°3 148.4 141.0 134.1 128.6 124.7
5.6x1073 149.6 142°8 135.9 130.3 126.7
6.4x1073 151.4 144.4 138.1 131.4 127.7
7.2X1073 152.8 145.6 138.7 132.8 129.3
8.0x1073 153.2 147.0 139.7 134.0 130.3

Table 4. Concentration dependence of the NH-chemi-
cal shift in N3O,

Concentration Chemical shift (Hz)

(m) 288K 298K 308K 318K 328K
8.0x 1074 132.2 128.0 123.8 119.4 115.4
1.6x1073 135.2 130.2 125.8 121.2 117.4
2.4%10°% 137.8 132.2 127.4 122.8 118.8
3.9%10°3 140.4 134.4 129.0 124.4 120.8
4.0%10-3 142.6 135.6 130.4 125.8 121.2
4.8X1073 143.8 136.8 131.8 127.0 123.0
5. 6% 10-3 146.0 138.4 133.8 128.2 124.6
6.4X1073 147.2 140.0 134.4 129.8 125.8
7.2X1073 148.4 140.8 135.6 130.2 126.2
8.0x1073 148.8 142.0 136.6 131.6 128.4
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Table 5. The temperature dependence of log K value
for dimerization of the macrocyclic compounds

K;2
Compounds
288K 298K 308K 318K 328K
Cryptand22 { .72 L60 1.56 1.50 138
Cryptand21 | 1.60 1.52 1.44 132 1.19
N4Os 1.48 1.37 1.27¢ 1.08 Q.94°
N2Oq 1.87 1.23 1.10 6.8 0.70

ethe value at 310K. ®the value at 320K. ¢ the value
at 330K.
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Fig. 3. The plot of -NH chemical shift curve fitting
in cryptand 22 at 298K.
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Fig.4. The plot of ~-NH chemical shift curve fitting
in cryptand 21 at 298K.
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Table 6. Thermodynamic parameters for dimerization
of the macrocyclic compounds at 25°C

—AG%p = AHmg —TASys

Compounds | 701y (Kf-mol-l)  (KJ-mol-D)
Cryptand22 8.83 14. 4 5.57
Cryptand21 8.06 18.3 10.2
N3O, 7.81 23.6 15.7
N2N3 6. 99 26.8 19.8
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system of the macrocyclic compounds.
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