Construction and Space-Control of Self-Assembled Porous Organic Crystals
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New hexasubstituted-benzene hosts 1-4 were synthesized by Co-catalyzed cyclic trimerization of
diarylacetylenes or Pd-catalyzed Sonogashira-coupling reaction. Hexakis(4-carbamoylphenyl)-benzene 1
gave two types of porous 3D hydrogertbonded networks, 1+12(DMSO) or 1<6(n-PrOH), or a nonporous 3D
hydrogen-bonded helicad  network chain, 1H,O, depending on crydalization conditions.
Hexakis(3,5- dihydroxyphenyl)benzene 2 gave a porous 3D hydrogen-bonded network, 2¢12(H,0)8(MeOH),
together with water columns. Hexakis(p-substituted-phenylethynyl)benzene derivatives 3 and 4 in solution
showed an unique behavior in absorption and fluorescence spectra, depending on the types, numbers, and
positions of p-substituents.
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3a: A, B, C, D, E,F=0SiMe,Bu-t
3b: A B, C, D, E,F=COEt
3c:AB,C D, E,F=0H
3d: A,B,C,D, E,F=CO,H
4a: A, B, C, D, E= OSiMe,Bu-t; F = CO5Et
4b: A, B, C, E = OSiMe,Bu-t; D, F = CO,Et
4c: A, C, E =0OSiMe,Bu-t B, D, F = CO5Et
4d: A, C = OSiMeyBu-t; B, D, E, F = CO5Et
4e: A= OSi e,But; B,C, D, E, F=CO,Et
4. A,C,E=0H; B, D,F=COyH
4g: A, C, E = OSiMe,Bu-t; B, D, F = NO,
4h: A, C,E = N(Octyl-n);; B, D, F = NO,
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Figure 1. 3D Hydrogen-bonded networks in the crystal
structures of (&) 112(DMSO) of type A, (b)
1+6(n-PrOH) of type B, and (c) 1+(H,O) of type C. Guest
solvents and hydrogen atoms except for NH, are omitted
for clarity.
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Figure 2. Crystal structure of 2¢12(H,0)+8(MeOH): (a)

view and (b) side view of 3D porous

Hydrogen-bonded network of 2 with 1D columnar
hydrogen-bonded network of HO which is shown in
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Figure 3. Diagram for | ya | e and | oy Of absorption,
excitation, and fluorescence spectra, respectively, of
3a-b and 4a—e in CHCl; at 23 °C, wherein O =
p-t-BuMe&SO-Ph and E = p-EtO,C-Ph.

1,2
1
1
(NH-anti 0 NH-syn)

(n-PrOH < Host-CONH, < Me,SO)

3,4
1,2
2
3,4
3c, 3d, 4f
CGO
4c 135

2,4,6-

3. Synthesis,

1. Solvent-Induced Polymorphism of
Three-Dimensional Hydrogen-Bonded
Networks of
Hexakis(4-carbamoyl phenyl)benzene.

K. Kobayashi, A. Sato, S. Sakamoto, K.
Yamaguchi J. Am. Chem. Soc. 2003, 125,
3035-3045.

2. 3D Hydrogen-Bonded Porous Network of

Hexakig(3,5- dihydroxyphenyl)benzene Having
1D Columnar Network of HO. K. Kobayashi,
M. Ikuta, S. Sakamoto, K. Yamaguchi

Absorption, and Fuorescence
Properties of Differentidly Functionalized
Hexaki s(p-substituted-phenylethynyl) benzenes.

K. Kobayashi, N. Kobayashi



