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Scheme 1. Schematic representation of the synthetic route for the S-shaped porous organic crystal. Step 
1: crystallization from solution including template molecules. Step2: removing the template molecules.
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Figure 3. Normalized room-temperature solid-state UV-visible 
absorption spectra of porous crystal 3 exposed to a variety of
alcohols vapor. 
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Figure 1. Powder samples of porous crystal 3 exposed to a
variety of organic vapors. 

Figure 2. Normalized room-temperature solid-state UV-visible 
absorption spectra of porous crystal 3 exposed to a variety of
organic vapor, and 0.02 mM methanol solution UV-visible 
absorption spectra of 1. 
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Figure 4. Single-crystal X-ray stracture of PI-NDI·2MeOH 
2 50% probability ellipsoids . Selected bond length 
Å : C 1 -O 2 1.214 3 , C 1 -N 1 1.395 2 , N 2 -C 11 1.281 2 ,

N 2 -O 3 2.753 3 , N 3 -O 3 2.953 2 . Selected bond angles 
deg : O 2 -C 1 -N 1 121.3 2 , N 2 -C 11 -C 12 123.0 2 .

Selected plane distance Å : PI-NDI 3.322, PI-PI 3.194, 
NDI-NDI 3.307. 
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Figure 5. X-ray powder diffraction pattems for PI-NDI. A
black line:crystal of PI-NDI-2MeOH removing the MeOH in 
vacuo process 1 , blue line:the powder of 2 given in process
2 removing the MeOH in vacuo process 3 . B black line:the 
powder of 3 given in process 1 exposed to MeOH vapor
process 2 , red line:the powder of 3 given in process 3

exposed to MeOH vapor process 4 .

Figure 6. Powder X-ray structure analysis of A 3 and B 2.
The stacking distance of PI-NDI is 3.292 Å for 3, 3.319 Å for 
2.
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Figure 7. Calculated UV-visible absorption spectra of 2
and 3 .using periodic boundary condition:GGA/RPBE 
with ultrasoft pseudopotential Solid-state UV-visible 
absorption spectra, inset

Figure 9. X-ray thermodiffractogram of PI-NDI.2MeOH
crystal2.

Figure 8. Thermogravimetric analysis showing the weight
loss in PI-NDI.2MeOH crystal2.



stacked S-shaped form
formaldehyde

D-A 450-650 nm
D-A interaction

electronic effect
-

 1  For reviews, see: a  Keefe, M. H.; Benkstein, K. D.; Hupp, J. T. Coord. Chem. Rev. 2000, 205,
201-228; b  Albert, K. J.; Lewis, N. S.; Schauer, C. L.; Sotzing, G. A.; Stizel, S. E.; Vaod, T. P.; 
Walt, D. R. Chem. Rev. 2000, 100, 2595-2626; c  McQuade, D. T.; Pullen, A. E.; Swager, T. M. 
Chem. Rev. 2000, 100, 2537-2674. 

 2  Chemical sensors: a  Dickinson, T. A.; White, J.; Kauer, J. S.; Walt, D. R. Nature 1996, 382,
697-700; b  Walt, D. R. Acc. Chem. Res. 1998, 31, 267-278; c  Yang, J.-S.; Swager, T. M. J. Am. 
Chem. Soc. 1998, 120, 5321-5322; d  Rakow, N. A.; Suslic, K. S. Nature 2000, 406, 710-713; e
Suzuki, Y.; Nakano, N.; Suzuki, K. Environ. Sci. Technol. 2003, 37, 5695-5700. 

 3  Pd-Pt: a  Exstron, C. L.; Sowa, J. R. Jr.; Daws, C. A.; Janzen, D.; Mann, K. R.; Moore, G. A.; 
Stewart, F. F. Chem. Mater. 1995, 7, 15-17; b  Buss, C. E.; Anderson, C. E.; Pomije, M. K.; Lutz, 
C. M.; Britton, D.; Mann, K. R. J. Am. Chem. Soc. 1998, 120, 7783-7790.  

 4  Pt: a  Daws, C. A.; Exstrom, C. L.; Sowa, J. R. Jr.; Mann, K. R. Chem. Mater. 1997, 9, 363-368; 
b  Kunugi, Y.; Mann, K. R.; Miller, L. L.; Exstrom, C. L. J. Am. Chem. Soc. 1998, 120, 589-590; 
c  Exstrom, C. L.; Pomije, M. K.; Mann, K. R. Chem. Mater. 1998, 10, 942-945; d  Kunugi, Y.; 
Miller, L. L.; Mann, K. R.; Pomije, M. K. Chem. Mater. 1998, 10, 1487-1489; e  Michael, W. L.; 
Chan, C. W.; Cheung, K.-K.; Che, C.-M. Organometallics 2001, 20, 2477-2486; f  Drew, S. M.; 
Janzen, D. E.; Buss, C. E.; MacEwan, D. I.; Dublin, K. M.; Mann, K. R. J. Am. Chem. Soc. 2001,
123, 8414-8415; g  Buss, C. E.; Mann, K. R. J. Am. Chem. Soc. 2002, 124, 1031-1039; h  Grate, 
J. W.; Moore, L. K.; Janzen, D. E.; Velkamp, D. J.; Kaganove, S.; Drew, S. M.; Mann, K. R. 
Chem. Mater. 2002, 14, 1058-1066; i  Kato, M.; Omura, A.; Toshikawa, A.; Kishi, S.; Sugimoto, 
Y. Angew. Chem. Int. Ed. 2002, 41, 3183-3185; j  Lu, W. Chan, M. C. W.; Zhu, N.; Che, C.-M.; 
He, Z.; Wong, K.-Y. Chem. Eur. J. 2003, 9, 6155-6166; k  Grove, L. J.; Rennekamp, J. M.; Jude, 
H.; Connick, W. B. J. Am. Chem. Soc. 2004, 126, 1594-1565; l  Wadas, T. J.; Wang, Q.-M.; Kim, 
Y.; Flaschnreim, C.; Blanton, T. N.; Eisenberg, R. J. Am. Chem. Soc. 2004, 126, 16841-16849; 
m  Mastuzaki, H.; Kishida, H.; Okamoto, H.; Takizawa, K.; Matsunaga, S.; Takaishi, S.; 
Miyasaka, H.; Sugiyama, K.; Yamashita, M. Angew. Chem. Int. Ed. 2005, 44, 3240-3243; n  Kato, 
M.; Kishi, S.; Wakamatsu, Y.; Sugi, Y.; Osamura, Y.; Koshiyama, T.; Hasegawa, M. Chem. Lett.
2005, 34, 1368-1369; o  Dylla, A. G.; Janzen, D. E.; Pomije, M. K.; Mann, K. R. 
Organometallics 2007, 26, 6243-6247; p  Du, P.; Schneider, J.; Brennessel, W. W.; Eisenberg, R. 
Inorg. Chem. 2008, 47, 69-77. 

 5  Au: a  Vickery, J. C.; Olmsted, M. M.; Fung, E. Y.; Balch, A. L. Angew. Chem. Int. Ed. Engl. 
1997, 36, 1179-1181; b  Mansour, M. A.; Connick, W. B.; Lachicotte, R. J.; Gysling, H. J.; 
Eisenberg, R. J. Am. Chem. Soc. 1998, 120, 1329-1330; c  Bariain, C.; Matias, I. R.; Romea, I.; 
Garrido, J.; Laguna, M. Sens. Actuators B 2001, 76, 25-31; d  Rawashdeh-Omary, M. A.; Omary, 
M. A.; Fackler, J. P. Jr. J. Am. Chem. Soc. 2001, 123, 9689-9691; e  White-Morris, R. L.; 
Olmstead, M. M.; Jiang, F.; Tinit, D. S.; Balch, A. L. J. Am. Chem. Soc. 2002, 124, 2327-2336; 
Au-Tl: f  Fernandez, E. J.; Lopez-de-Luzuriage, J. M.; Monge, M.; Olmos, M. E.; Perez, J.; 
Laguna, A.; Mohamed, A. A.; Fackler, J. P. Jr. J. Am. Chem. Soc. 2003, 125, 2022-2023; g
Fernandez, E. J.; Lopez-de-Luzuriage, J. M.; Monge, M.; Montiel, M.; Olmos, M. E.; Perez, J. 



Inorg. Chem. 2004, 43, 3573-3581. 
 6  Re-Co: Beauvais, L. G.; Shores, M. P.; Long, J. R. J. Am. Chem. Soc. 2000, 122, 2763-2772. 
 7  Cu: a  Ymada, K.; Yagishita, S.; Tanaka, H.; Tohyama, K.; Adachi, K.; Kaizaki, S.; Kumagai, H.; 

Inoue, K.; Kitaura, R.; Chang, H.-C.; Kitagawa, S. Kawata, S. Chem. Eur. J. 2004, 10,
2647-2660; b  Ymada, K.; Tanaka, H.; Yagishita, S.; Adachi, K.; Uemura, T.; Kitagawa, S. 
Kawata, S. Inorg. Chem. 2006, 45, 4322-4324. 

 8  Cu-Au: Raymond, J. L.; Batchelor, R. J.; Leznoff, D. B. J. Am. Chem. Soc. 2004, 124, 16117-16125. 
 9  Okuyama, K.; Ikeda, M.; Yokoyama, S.; Ochiai, Y.; Hamada, Y.; Shimomura, M. Chem. Lett. 1988,

1013-1016. 
10  Seki, T.; Fukuchi, T.; Ichimura, K. Langmuir 2000, 16, 3564-3567. 
11  Matsushima, R.; Nishimura, N.; Goto, K.; Kohno, Y. Bull. Chem. Soc. Jpn. 2003, 76, 1279-1283. 
12  Mathushima, R.; Nishimura, N.; Kohno, Y. Chem. Lett. 2003, 32, 260-261. 
13  Sadaoka, Y.; Sakai. Y.; Yamada, M. J. Mater. Chem. 1993, 3, 877-881. 
14  a  Sakaino, Y.; Takizawa, T.: Inouye, Y.; Kakisawa, H. J. Chem. Soc. Perkin Trans. 2, 1986,

1623-1629; b  Tanaka, K.; Asami, M.; Scott, J. L. New. L. Chem. 2002, 26, 378-380. 
15  NDI-donor stacking: a  Lokey, R. S.; Iverson, B. L. Nature 1995, 375, 303-305; b  Gabriel, G. J.; 

Sorey, S.; Iverson, B. L. J. Am. Chem. Soc. 2005, 127, 2637-2640; Folding and CT, Nguyen: c  J. 
Q.; Iverson, B. L. J. Am. Chem. Soc. 1999, 121, 2639-2640. d  Zych, A. J.; Iverson, B. L. J. Am. 
Chem. Soc. 2000, 122, 8898-8909. 

16  DASH program David, W. I. F.; Shankland, K. DASH 3.01 ; Cambridge Crystallographic Data 
Centre: England, 2004. 

17  RIETAN-FP program: a  Izumi, F.; Ikeda, T. Mater. Sci. Forum, 2000, 198, 321-324; b  Izumi, 
F.; Momma, K. Solid. State Phenom. 2007, 130, 15-20. 


