J. Comput. Chem. Jpn., Vol. 3, No. 1, pp. 27-34 (2004)

bbb otdbtdgbtdgd

gb od

0000000000000,0 8128810000000 6-10-1
e-mail: alohascc@mbox.nc.kyushu-u.ac.jp

(Received: July 20, 2003; Accepted for publication: November 7, 2003; Published on Web: December 24, 2003)

gobobooobooooobooboboboooooobooobooooobbooooooooo
gboooOobooboooboboobbobooboboo0oooboooOoobobooooooobooon
goboooooboooooooooooobooboboooobobooobooboobDOobbOoDbonDO
000000000000 0000000000 PlO0COOOCODODODODODOOOOOOODOO
oooooooooooobOoooooobo0ooooooooOoooooOOoOOO0omOoDzZDOO
OO0 72°000MO0OY0O0OOOO 18O 000MDOOYOODODO 2000020000000
0000000000000 0000 634349%5°0 MOopOOoOoobDOoOoooooooooooo
obooboboobobobooobobbooooooboooooboobooooboooboooboooao

00000 :00000,00000,000, Pel

1 0000

ooooooboooooooooboooooooo
00 [L,2000000000000000D00O00O0O
Oo0ooO0OdPSagOO0O0O00O0COOOODODO
0000 @EuOoOoOoi10es5°000000OOOOnO
00180 000000000000 000000O0
0000 FguelOOOOOODOOOOUOOOOO
ooboooboooboooobooooboboboboooo
oboooobobooboooboobooobobooboboooDoog
gooooooooooboooooooooooo
gobooooooooboooooooobooon
ooooooooboboooobooobooobooobon
ooooooooboooboooboooboooboog
gboobooooboboobooooooooboaon
goboobooboooboooboooooobooooo
PlDOD0OOOOO

gooboooooobobooooboboboooo
goboobooooooooboooboooobobooon
ggoobobobobobooobgbobaod
gbbbooooabouobbooboooobgann

http://www.sccj.net/publications/ JICCJY

gdd

Et3FI> F|’Et3
o = Fl’t P}
Et3P PEt3

Figure 1. Supermolecule with dodecahedral symmetry
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Figure 3. Numbering in the symmetrically unique frag-
ment of the virtual moleculein Figure 2
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Figure 4. Numbering in generalized fragment
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Figure 5. Numbering in two successive fragments
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Figure 9. Numbering in edges (4)

Figure 6. Numbering in edges (1)
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Figure 10. Numbering in edges (5)
Figure 7. Numbering in edges (2)
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Figure 8. Numbering in edges (3) Figure 11. Numbering of vertices
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Figure 12. View aong the normal at the center of face

Figure 13. Definitions of 6 and r (view along x axis)
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Figure 14. Definitions of 6 and r (view aong z axis)
(cf Figure 13)
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Figure 15. Trandation of fragment onto the y axis
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Figure 16. Fragment placed on an edge
(view along x axis)
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Figure 17. Fragment placed on an edge
(view along y axis)
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Figure 18. Ten edges of top and bottom faces
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Figure 19. Ten edges of the |lateral faces
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Figure 20. Ten edges in the equatorial part
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12 7 8
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List 2. Serial numbers of two vertices are specified in the
first line of the input.file (cf List 1)
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List 3. Result of the calculation (first few lines are shown)
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Figure 21. Supermolecule assembled from tris- (4-
aminophenyl) methane trihydrochloride and decamethyl
cucurbit[5]uril

Figure 22. Fragment of the supermoleculein Figure 21

Figure 23. 3D model of the supermoleculein Figure 21
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The Model of a Supermolecule with Dodecahedral Symmetry
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The molecule given in Figure 2 shows dodecahedral symmetry. It is constructed with a symmetrically
unique structure (Figure 3) which resides on the edge of the virtual dodecahedral skeleton. In order to
generate al the coordinates, a symmetrically unique fragment structure is rotationally transformed in three
ways : (1) 72 degree about z-axis, (2) 180 degree about y-axis and (3) 2¢ about y-axis, where 2¢ is the
angle between two normals which run through the center of the two juxtaposing faces. In order to generate
all the connectivity from the fragment structure, the numbering of the whole molecule should be expressed
with a parameter related to the number of atoms in the fragment structure. In general, the fragment structure
can be expressed as in Figure 4 and the numbering of all the atoms can be expressed with a parameter n (=
k-2). This parametrization of the numbering made it possible to generate all the connectivity required for the
construction of the dodecahedral structure.

A newly developed program was written in a script language, Perl. It takes the structural data of a
fragment as an input and generates the structural data of the corresponding dodecahedronic molecule. This
program is useful especially when the fragment structure contains a hydrogen bond or coordination bond.
For such a molecule, molecular mechanics or the molecular orbital method cannot be fully utilized for the
construction of the model.
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