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Supramolecular Preparation of Comb-Shaped Polymers
Utilizing Coordination and Ionic Bondings

ITAYA Tomoyuki

The structural features of the coordination polymers formed by self-assembling of bispyridylalkanes

(bispyridylethane, bispyridylpropane) and silver alkylsulfonates with long alkyl chains were examined by elemental
analysis, FT-IR, DSC, and XRD techniques.. Elemental analysis showed that the stoichiometry was

bispyridylalkane/silver alkylsulfonate =1:1.

alkylsulfonates form comb-shaped coordination polymers bearing alkylsulfonate anions as side chain.

From FT-IR and XRD data, it seems that bispyridylalkanes and silver

In addition

to these results, the thermal properties of the coordination polymers are described.

F — 7 — K: comb-shaped coordination polymer, self-assembly, lamellar structure
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2. R
2-1 AHE

12-EA@-EJ D)) 4 (BPYE) & 13-E X4~
B2 TanN BPyPIET IR vF (KR B5
BALEBOERAWE. ZIVFINAIIKRBE (R
TR BB, TN IFTIVAIVEBE, A
FHTF IR BEER) BT IVFIV IR B
MU AKEIRE AgNO, KEBRERESTA I &I
IDEUEAEEBET LR NIV ERAOWTERE
RIBZERESTHERO.

2-2 EUSHFOEH

BPYE ENFH T VIV )V VBN & IR BEML &
DTFOERBUTOLI T2 AFHFUIA
JUR 2 BRER (0.149g, 3.6 x 10* mol)? DMSO IEikiZ
BPyE (0.072g, 3.9 x 10* mol)(®> DMSO &K % n 2. TIE
BURE, BEBTHIEICXD BPYE EANFHF UL
AR VEBD SRIEMESFOc)EBEERRE
UTHHHZ 872X, : 83%). BPYE & RF )V X )V
RUBR, TNITF IR BEN SR BEL
BOF(ENTN 1a, 1b XY 2) b FRRBEC
LU, ENENTI%, BIEDRBTERLI=.

BPYyP &7 IVFINRIVIR VEEERD S IR BERAE S
F% BpyE REFRRICERET o=, BPYP &7 )LF
WZIVIR BB N SR BB &> F(2a~2¢e)i3% D
KERH->THBD, FIHL T BQIEKANNo 7=,
2a~2c OWNRITIZFNFN28%,33%,42% TH - 7-.
1a : FT-IR(KBr) 2918, 2849, 1603, 1417 cm’. Anal.
Calcd for C,H;N,Ag0O;S: C,53.23; H, 6.89; N, 5.17%.
Found: C, 52.57; H, 7.05; N, 5.02%.

N@(CHz)z—@N + Ag'SOy(CHy),CHy ———mm

Bispyridylethane (BPyE)

N//\:>—(CH2)3—</:/\N + Ag'SOy(CH,),CH; ———

Bispyridylpropane (BPyP)

1b : FT-IR(KBr) 2918, 2849, 1603, 1417 cm. Anal.
Calced for CyH, N,AgO,S: C,54.83; H, 7.26; N, 4.92%.
Found: C, 55.12; H, 7.49; N, 4.84%.

1c : FT-IR(KBr) 2918, 2849, 1605, 1415 cm™. Anal.
Caled for C,gH,N,Ag0,S: C,56.28; H, 7.59; N, 4.69%.
Found: C, 56.22; H, 7.63; N, 4.47%.

2a : FT-IR(KBr) 2918, 2849, 1606, 1421 cm’. Anal
Calcd for C,sH;N,AgO,S: C,54.05; H, 7.08; N, 5.04%.
Found: C, 54.10; H, 6.87; N, 4.74%.

2b : FT-IR(KBr) 2918, 2849, 1606, 1421 cm™ Anal.
Calcd for C,;H,N,AgO,S: C,55.57; H, 7.43; N, 4.80%.
Found: C, 55.29; H, 7.43; N, 4.51%.

2c : FT-IR(KBr 2918, 2849, 1606, 1421 cm’. Anal.

Caled for C,0H,;N,AgO,S: C,56.95; H, 7.74; N, 4.58%.
Found: C, 56.66, H, 8.09; N, 4.36%.

2-3 ME

TEEDHTIL Perkin-Elmer 240 C BITTHEHFTEE,
FT-IR A7 MVZHZAESHE FT-IR230 RANHHEH
Est, '"H NMR X7 hVIiZHAETF JEOL INM-
GSX270 K ILIEEEE, DSC i3EH# DSC-50, BFK
X SEFridES RINT2000 X SEFEEZ A WTH
EET-o - RAEMBEERI - BEEEME
(LABOPHOT2-POL Y2BP)ZRA W T, BEFIINT
02 AERIE (F ./ —8 DZ3000) ZED 370
B2 F—(LEITZ B 350) L TREZHBL2NSE
BETo.

3. ER-E8
3-1 BPYEETHNFNRANNKBRNSED
RUSSFOER
e NC\>—<CH2>2 [ N Aghie
— . ?03- n
(CHZ)n
la: n=11 |
1b: n=13 CH;
1c n=15
— . ?03- n
(CHyp)y
2a: n=11 ]
2b: n=13 CH;
2c: n=15

Figure 1. Formation of the coordination polymers composed of bispyridylalkanes (BPyE, BPyP) and silver alkylsulfonates.
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M crystalline” RER, T2 5 all-trams HBEE & 25
BITIE, 2920 & 2849 cm® IKERIEH, TIVFIH
W liquid™REETH 2 HATIL, 2928 & 2856 cm™ I
BRZh3ZENAENTNS 219 ta~1¢ TRT
DRITBNWT, TIVFIED C-H FERFR, PN
RENS 2918 & 2849 cem! ICBEIZNAE. O &I,
TILEINENBEAIREBICBNWT all-trans #iE% L0
BUOESRBICHDZEEERL TN S,

KiZ, la~1c OEBRIBTOBELZHLMNCT
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Figure 2. X-ay diffraction patterns of the coordination

polymers composed of BPYE and silver alkylsulfonates: (a) 1a,
() 1b and () 1c.

B0z, MR XHEHT(XRD)BIE 27 - 7~ (Figure 2).
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Figure 3. X-ay diffraction patterns of the coordination
polymers composed of BPyP and silver alkylsulfonates: (a) 2a,
(b) 2b and (c) 2c.
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Figure 4. DSC curves of the coordination polymers composed
of BPyE and silver alkylsulfonates: (a) 1a, (b) 1b and (c) Tc.
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Figure 5. DSC curves of the coordination polymers composed
of BPyP and silver alkylsulfonates: (a) 2@, (b) 2b and (c) 2c.

Figure 6. Texture of 2C under the polarizing microscope at
116°C, obtained after cooling from the isotropic phase.
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EFolmE T B, 2a~2¢ ITBWTRMBIENRA XN
DT, INSEMES TORMNEBICDWTHRE
U7z,

Figure 4 & Figure 5 IZFNEFN 1a~1c & 2a~2¢
D DSC h—T72&7RT. Ta~lc DFEE, WITHORN
BRTIRBANTHTIVFIED NNy F 2 TORMRT
HETHEZEZONDE—T N 60~90CHHEIHEICE
X, 25IMALTHL EMEERERNENT,
) 250°C TR S NENBDEMBH FRNEL
7=. =%, 2a~2c iX la~1c DFEBERERD, Fh
FH128C, 133C, MOC TR L, BEALE 142,181,
250 kiimol &7 IVFIEENELRBICDNTKRE
<Irol-. £/, BBEBOBHERICBLYTIZENE
81T, 95C, NTCIREBIVERAZIN, L
2c DBE, BABEMBEBIIBWT Figure 6 D&
REREVER I N, ZOT &R, 2¢ MELRE, B
WENCERI UBERR LI EERLTVWS. 20O
EORMREIT 2220 KBNWTHBEBIINEZZ &M
5, BEBOBERRIIT IV FIVRFEEN 12 BALT
B7NFNERICERREISZDDERDNS. L
ST, MEAFTD 2a & 2b @ X BEHF/NY — T
O—RizE—2 UMERI N zdh o =4 (Figure 5)E
MEHTEOHDIIHABEERTELEBEEE
LTWi=bDEEZI LN,

2a~2c DiEEZE, 1a~1c ERIMRITENI T B A
CISEEIZ DR 2 L RTE T IVFIV ANV KRS
BAABAA ARG L EABREMNES T THDE
EZBE, 2a~2c KOHBRENRETDZ &R
B9 52 &I TERW. L Carlucei i BPyP & b1

N, {2
'N,/\N /

Scheme 1. Schematic representation of the structure of the
coordination polymers composed of BPyP and silver
alkylsulfonates .

TIATAY 2RIV BN S —E S8 A MG %
bORMENFARMENDZEEREL TS 9.
BEMETS, 2a~2¢ DB FHEEDREMILHET
72N, BPYP & R ZLA T A AV B
RERABC-ESHAMERALTNB ERETS
&(Scheme 1), REMRHE (D HLHIHEE THAR O VSRR £ 5157
THIEMTES. BT, 2a~2¢c W_BSHAME
BEBTET, BBETIVEIVBEBENY 2 /20
BRENEENEBOEEZSND.

EABUIINT VALY 12-EXR@-EBI PN TS
) (BPyE), 13-Y AU~ D) T78) (BPyP)
EEBETINVENANE VBB (RFVIVAINE VB
8, T IFIVINAINERVER, NFHFIIN AR
VER) OEHCERICEL, TS FRES L.
BPYE &7 IIFIZIVKRCBENS B 2EMNEDFIX
BPYE & Ag MREREMBEE TSI LITEoT—
RICEEETH ED>TEHEREZDE, T 5ICEH
D AGRTIVFINZIVE VBT =4 2R A % 4%
BTHIERED, MEELTTNFIVEEL DN
HHEEE TS, £/, INSHBEMNES T8
FHWFINVERLDNS Y F L0 T ATEFILE.
—7, BPYP &7 )V F I AR BB N 572 B EALE
7 FiE BPYP & Ag WREIEMBETH I LK
S>THLNE—RTESTHENS ZESHABEN
BRI, E5IT, EHFD AgRFTIVFIN KR
BT =AM AF I EETRIEICLD, AHEL
TP I F V%S D Hairy-Rod EEEH T3 EHH
3Nz, BPYyP &7 INF IV ALK EERM 5 i BEAL
EOFIRAMEEERLE. TR ESBAME S
HTBHIET BPYE ETNFINAINKEBENS T
HEMEDFEHBRLUT, MET I FIEEEN 2
B2 THDEEZLND. DLEOKBRIE B
MTFERBRTAILET, IEITHLFEHEEKRE2DD
RALEDTHREARETH B &, T, MiBEMLS
AFORETINFNEEEEZESTD & THBE
OFRENRETH B EERLTNS.

SEH

1) K. Inoue, Prog. Polym. Sci., 25, 453 (2000).

2) D. Tsiourvas, K. Stathopoulou, Z. Sideratou and
C. M. Paleos, Macromolecules, 35, 1746 (2002).

3) L. Brunsveld, B. J. B. Folmer, E. W. Meijer and



68

R. P. Sijbesma, Chem. Rev., 101, 4071 (2001).
4) C. F. J. Faul and M. Antonietti, Adv. Mater., 21,
673 (2003).
5) T. Itaya and K. Inoue, Polyhedron, 21, 1573 (2002).
6) RBEZ, #LEBZ BHTFHRXE, 57, 665 (2000).
7) RBEZ, BOFHRE, 61,323 (2004).

8) L. Carlucci, G. Ciani, D. W. v. Gudenberg and
D. M. Prosetpio, Inorg. Chem., 36, 3812 (1997).
9) R. G. Snyder and H. L. Strauss, J. Phys. Chem.,
86, 5154 (1982).
10) M. D. Poryer, T. B. Bright, D. L. Alara and
C. E. Chidsey, J. Am. Chem. Soc., 109, 3559 (1987).



