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Construction and Application of Three-dimensional Organic Frameworks Utilizing Compl
ementary Salt Bridges
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We synthesized a number of double helices consisting of amidine polymers and compl
ementary carboxylic acid polymers, in which various functional groups were incorporated, and we disclosed
the thermodynamic and kinetic properties of the double helix formation. We also synthesized supramolecular

polymer gels from a telechelic polybutadiene having two carboxyl groups at both ends and a main chain-typ
e polyamidine, and found that the gels had better mechanical properties than the component polymers themse
Ives, Interestingly, their rheological properties changed in response to external stimuli such as temperat

ure change. Moreover, we found that a homogeneous binary mixture consisting of the polyamidine and PEG abs
orbed CO<sub>2</sub> gas efficiently.
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Salt Bridge Formation

R! = CgHyy
R2 = C=C-CyHyg

X
Poly-A,-Poly-C

CHCIs

Cmpd. R? R2 X K/M-1a
1a (R)-phenylethyl ~ — - 2.82 x 108
1b Pr - - 1.34 x 106
1c CHx - - 1.26 x 108
2a (R)-phenylethyl =R? none 6.43x 1013
2b Pr =R’ none 2.66 x 1012
2c CHx =R! none 3.17 x 1014

2d  (R)-phenylethyl =R! Pt(PPhg), 1.08x 107
2e  (R)-phenylethyl =R' Pt(PEts), 5.10x 108
2f (R)-phenylethyl  Pr  Pt(PEt3), 1.20x 108

(a) Estimated in CHCl3 at 25 °C
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PBD(COzH)2, Mn 4,200

PAmMd
Aux X
PBD(CO:zH)2
G}J GJ
Avx -55~
30 G° 1 MPa

HO cJ(:\ﬂ/:/J[M B %(CHZ)G 1»
. \ 2

\/:‘BD(CO H), WPAmd

Amidinium-Carboxylate
Salt Bridge Formation

Supramolecular Polymer Gel (A, )

N,N-
PAmMd

MW 400
PEG

80 °C 200
mL/min
66%
PEI PEG
PAMd/PEG
6%
PAMd/PEG
PEG

1

CHa
(CHZ)G-HAN + HO{/\/OJH
n n

PAmd PEG

—co, T l +CO,
CHg O
(CHZ)G-N’J* ﬁ ‘OJJ\O{/\/O]H
n n

PAmdH*-PEG-CO,"

PAmd
PEG

10
"Supramolecular Polymer Gels Formed from
Carboxy-Terminated Telechelic
Polybutadiene and Polyamidine Through
Amidinium-Carboxylate Salt Bridge"
Furusho, Y. and Endo, T. J. Polym. Sci., Part
A; Polym. Chem. 2014, 52, 1815-1824 (doi:
10.1002/pola.27187)
"Supramolecular organogels formed through
complementary double-helix formation"”;
Banno, M., Wu, Z.-Q., Makiguchi, W
Furusho, Y. and Y ashima, E. ChemPlusChem
2014, 79, 35-44 (doi:
10.1002/cplu.201300108)
"Formation of ahomo double helix of a
conjugated polymer with carboxy groups and
amplification of the macromolecular helicity
by chiral amines sandwiched between the
strands"; Makiguchi, W., Kobayashi, S
Furusho, Y. and Y ashima, E. Angew. Chem.,




10.

Int. Ed. 2013, 52, 5275-5279 (doi:
10.1002/anie.201301005)

"Photocontrolled template-directed synthesis
of complementary double helices assisted by
amidinium-carboxylate salt bridge formation";
Tanabe, J., Taura, D., Yamada, H., Furusho, Y.
and Y ashima, E. Chem. Sci. 2013, 4,
2960-2966 (doi: 10.1039/c3sc50833a)
"Capture and release of CO, by polyamidine";
Furusho, Y. and Endo, T. J. Polym. Sci., Part
A: Polym. Chem. 2013, 51, 3404-3411 (doi:
10.1002/pola.26737)

"Synthesis of helically twisted [1 +
1]macrocycles assisted by
amidinium-carboxylate salt bridges and
control of their chiroptical properties’;
Nakatani, Y., Furusho, Y. and Y ashima, E.
Org. Biomol. Chem. 2013, 11, 1614-1623
(doi: 10.1039/c20b27054d)

"Diastereosel ective imine-bond formation
through complementary double-helix
formation"; Yamada, H., Furusho, Y. and

Y ashima, E. J. Am. Chem. Soc. 2012, 134,
7250-7253 (doi: 10.1021/ja301430h)
"Thermodynamic and kinetic stabilities of
complementary double helices utilizing
amidinium-—carboxylate salt bridges"; Yamada,
H., Wu, Z.-Q., Furusho, Y. and Yashima, E. J.
Am. Chem. Soc. 2012, 134, 9506-9520 (doi:
10.1021/ja303701d)

"Chiral amplification in double-stranded
helical polymers through chiral and achiral
amidinium-carboxylate salt bridges";
Makiguchi, W., Kobayashi, S., Furusho, Y.
and Yashima, E. Polym. J. 2012, 44,
1071-1076 (doi: 10.1038/pj.2012.70)
"Synthesis of complementary double-stranded
helical oligomers through chiral and achiral
amidinium-carboxylate salt bridges and chiral
amplification in their double-helix formation";
Ito, H., Ikeda, M., Hasegawa, T., Furusho, Y.
and Yashima, E. J. Am. Chem. Soc. 2011,
133, 3419-3432 (doi: 10.1021/jal08514t)

20

2013

1.

63
2013/10/21-23

62 2013/9/11-13

3. 45
2013/8/4-6
FE~ MG
4. 62

2013/5/29-30

5. 62

2013/5/29-30

[1+1]

2012
6. 3  PHOENICS

2013/3/7-8
7.

2013/2/1-2

8. 62

2012/9/21-23

Construction of  Supramolecular

Assemblies by Twisting Organic

Molecules

Yoshio Furusho (Invited)
9. 61 2012/9/19-21
10. 61 2012/9/19-21

[1+1]

11.



12.

2011

13.

14.

15.

16.

17.

18.

2012/8/17-18

61
2012/5/29-31

60

[1+1]

2011/9/28-30

2011/8/19-20

76 [Elmsy A RS [l ] ~ Kk

2011/8/5-6

~ KA

2011/7/7-8

60

2011/5/25-27

Symposium on Molecular Chirality

2011 (2011/5/20-21,

>

[1+1]

19. Symposium on Molecular Chirality
2011 (2011/5/20-21,

>

m-

20. 11-1 BoiFEas~4AWza 5851

2011/5/16

0
o 0
o 0

http://www.moleng.fuk.kindai.ac.jp/index.html

@
FURUSHO, Yoshio
00281270
@
©)



