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AIM Analysis of Unconventional Bonds in Some Supramolecular
Systems

ZHU, Rui-Xin®  ZHU, Shi-F&®  ZHOU, Jun-Hong”®  CHEN, Min-Bo* "
(* Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 200032)
(° Department of Chemistry, East China University of Science and Technology, Shanghai 200237)

Abstract Five crystals containing fluorine atoms were prepared. The electronic structures of these crystals
were studied theoretically and alot of unconventional weak interaction were found. Particularly, one of these
crystals was self-assembled by overwhelming weak F---O bonds, not hydrogen bonds.
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Table 1 Main characteristics and parameters dominated by
hydrogen bonds and coordinated bonds
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Figure2 Thecrysta structure of tetrafluoroterephthalic acid (TFTPA)
(a) cell; (b) mainly weak intermolecular interaction; (c) one dimensional distribution dominated by strong hydrogen bonds; (d) two dimensional distribution domi-

nated by unconventional interaction; (€) three dimensional distribution dominated by unconventional interaction
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Table 2 AIM analysis of unconventional bonds and hydrogen
bondsin TFTPA

PSR ppeeX 107 Ay Jo J3 VipepX 107
H1---0O2 2.753 060 —053 —038 334 243
H1---02 1.767 394 —6.34 —6.31 2555 12.9
01---02 3.100 058 —051 —0.37 329 241
02---02 3.040 063 —057 —0.44 3.46 2.45
F2---F2  4.059 049 —030—019 195 1.46
02---F1 3.130 034 —035-—032 270 2.03
F1---F1 2.795 060 —0.69 —0.66 4.85 3.50
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Table 3 AIM anaysis of unconventional bonds and hydrogen
bondsin cocrystal of TFTPA and hydroquinone

it FEZIA ppepX 10> Iy oz VZpgepX 107
H3--04 1745 408 —6.66 —6.6427.68 14.38
F3--F3 2.859 048 —054—053 411 3.04
F4--F2 2.867 048 —056—054 419  3.09
F3--01 2979 066 —064—059 440 317
Ol--F4 2880 075 —073—066 487 348
F4--05 2924 070 —0.73—050 474 351
H5--02 1966 236 —329—3251516 862
H7---O5 1.863 307 —472—4402019 1107
H10--F1 2528 068 —0.70—053 458  3.35
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Figure3 Thecocrysta structure of TFTPA and hydroquinone
(@) cell; (b)~(d) mainly weak intermolecular interaction
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Figure4 Thecocrystal structure of TFTPA and 1,4-phenylenediamine
(@) cell; (b), (c) mainly weak intermolecular interaction
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Table 4 AIM analysis of unconventional bonds and hydrogen
bondsin cocrystal of TFTPA and 1,4-phenylenediamine

B JEBI/A ppepX 10 1y A2 ds VppepX 107
F1---F1 2.715 100 —111-—105 7.23 5.07
O1---H1 1.860 349 —493—4.78 19.48 9.77
F1---02 3.278 036 —0.29—-010 233 194
02:--F2 3.500 014 —014-—-012 140 1.14
H1B---O2 1.908 313 —4.27—421 17.20 8.72
N1---F2 2.756 1.00 —0.91—-056 6.26 4.79
H1A---O2 1.889 341 —4.86 —4.72 19.50 9.92
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Figure5 Thecocrystal structure of TFTPA and 4,4'-bipyridine
(@) cell; (b), (c) mainly weak intermolecular interaction
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Table 5 AIM anaysis of unconventional bonds and hydrogen
bondsin cocrystal of TFTPA and 4,4-bipyridine

/f}é EE%/A PBCPX 102 )v]_ )\.2 )v3 vzpscpx 102

FIEVEET AIM 23 #1453 W4 6.

R 6 R AMY AR B AIM 2B
Table 6 AIM anaysis of unconventional bonds and hydrogen
bondsin epoxy cocrystal containing fluorine

F3:--F2 2884 0.62 —0.69 —047 4.85 3.69
F4---F2 2874 0.46 —0.53 —0.53 4.04 2.98
03---F2 3446 015 —0.15 —014 150 121
03---H13 2368 1.28 —139 —132 6.84 4.13
H13---F4 2827 0.34 —0.26 —0.13 222 1.83
H15---:04 2.652 0.75 —0.70 —0.50 4.22 3.02
H16---:O4 2504  0.82 —0.81 —0.60 5.00 3.59
0O4---H9 2738 0.61 —057 —044 340 2.39
03--*H1 1612 592 —1093—10594211 20.59
H2---02 1570 650 —1254—121646.88 2218
H16---O1 2.853 0.48 —042 —0.30 264 192
H9---O1 2759 044 —0.39 —029 272 204
O1---H10 2.857 044 —0.39 —0.29 250 1.82
H10---F1 2.841 031 —029 —014 197 154

F1---H18 2340 0.97 —111 —110 6.45 4.24
F2---H17 3.094  0.15 —0.14 —0.12 1.09 0.83

o OFEA ppepX 10 4 do Jda VipgepX 10

02:--F3 3.567 0.10 —0.10 —0.10 1.10 0.90
F2---F5 2.845 0.54 —0.63 —0.61 4.54 3.30
F2---F4 3.217 0.17 —0.21 —0.19 2.04 164
F1---F3 2925 0.48 —0.58 —0.55 4.24 311
F5---:02 2.664 1.10 —1.10 —1.03 6.87 4.74
F5-:-:O3 2.966 0.66 —0.60 —0.33 4.20 3.27
F1---H5 2.602 0.51 —0.54 —0.47 357 2.56
03:--H3 2.508 0.72 —0.72 —0.64 4.32 2.96
0O1---H6 2.968 0.27 —0.25 —0.22 1.59 112
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Figure6 The cocrystal structure of epoxy compound containing fluorine
(@) cell; (b)~(d) mainly weak intermolecular interaction
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