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Construction of Rod-Shaped Supramolecular Polymers with Pendant Carboxy Groups
and Its Inclusion Behavior of Metal Ions

ITAYA Tomoyuki

The self-assembly of hexakis(4-pyridylmethoxy)cyclotriphosphazene (PyPN) with trimesic acid (TMA) gave

rise to supramolecular polymers.
from DMF solution.
both 1 and 2.

Two supramolecular polymers were obtained: 1 from MeOH solution, and 2
'H NMR and elemental analysis showed that the stoichiometry was PyPN/TMA = 1:3 for
From FT-IR and XRD data, it seems that 1 and 2 have the same structure, an alternating sequence

of one PyPN and three TMA molecules through hydrogen bonding between pyrudyl unit and carboxylic acid form a

rod-shaped polymer with pendant carboxylic groups.

In 2, DMF molecules were included at the ratio of

DMF/[repeated unit] = 1:1. In addition, the inclusion behaviors of Eu** and Tb* ions into the crystals of the

supramolecular polymers are described.

F — 7 — K: supramolecular polymer, hydrogen-bonding, inclusion of metal ions
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Figure 1. Formation of the self-assemblies composed of PyPN
and TMA.
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1: FT-IR (KBr) 2460, 1925, 1704, 1640, 1564, 1506, 1373,

1239, 1054 cm™. Anal. Calcd for CegHgNgOpPs : C,
53.51; H,3.85; N, 892%. Found: C, 53.21; H, 3.91; N,
8.85%.

2: FT-IR (KBr) 2460, 1925, 1705, 1641, 1565, 1505, 1372,

1239, 1054 cm.
5330; H, 4.13; N942% .

Anal. Caled for CgHgNjgO,sP5 @ G,
Found: C, 53.42; H,4.04;

e
«L

N,9.06%.
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Ni**, Tb*, B OB DARE, BTFOL S i 7.
500mg OBHFRUY—% 1.8 mM DS EHEEEK
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FOH%, BATFRY T —#E%E DMSO KERIHE,
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FT-IR A7 MVICKE, TMA @ FT-IR ARZ MLIZ
BT 2600 - 3000cm™ FERICHER TN TWEANR
FUNEITHETIE-IREEAEHERL, Fk
IZ 2460cm™ & 1925em™ WA IVRFIIIVEELET D)V
HEOARERECHETEZE— BB (Fig 2).
INSDFERIZ, 1 NPYPN 1 HF & TMA 3 HTFAK
EREWTCIOXELZORE > THREINTNE I &
EZRLUTNS.
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Figare 2. FT-IR spectrum of 1
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Figure 3. FT-IR spectra of (a) TMA, (b) PyPN-TPA and (c) 1
in the 1300 - 1800 cm™ region. '
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THW/EDMF OE—7 BB XN, 2 OBEPAD
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PYPNTMA'DMF = 1:3:1 THoZ &5, 2131 &
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Table 1. Stoichiometry of the PyPN-TMA supramolecular
polymers included solvent molecules.

Solvent Stoichiometry
Formamide PyPN.TMA:Solvent=1:3:0.2
N,N-Dimethylformanude PyPN:TMA Solvent=1:3"1
N,N-Diethylformamide =~ PyPN:TMA:Solvent=1 3.02
N,N-Dimethylacetamide PyPN:TMA .Solvent=1:3:0.2

NZERDBRN->-EBEEELTBD, 5B
BUBEME=D, 159FODMF 28#LTWSEE
Z5hB.

99-2E Y 7)A L »22-PH VR L E(BFDC)
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R BNDC O IVBF L E & KBRS TTRE B
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WEDS AL —MegEDLBZENGENTY
%89 PyPN & TMA D SBRE N 2 OEEIH
WTHHIRFIIVEIMER LT DMF 28#LT
W EHRIENS., LMLAENRS, 1 FICRAY /
—IBEEINTORDSEZENS, BRI TFO
HA X BBIHEL TNWHEEIENS, FIT,
DMF LB HA1 XEHD7 I RLAYZEBEHEE
LTRHWTED FEBRI®REEZS, DMF DS O
BHETIX 31E PyPNTMARE = 1:3: 02 QBT
BENES TEARICBROAENTEY, DMF IZH
NRTEBEINDZIHDFEBBLTHZ ENbho -
(Table 1). TNH5DFERIL, BEREDPREIDER
LRBEDIEEMEITAL—MMEEYEDL B
BFDC % BNDC &i3&72 0, PyPN & TMA B 55
TINBHEFTFRU T —KREFIIE DMF OB X2
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Figure 4. X-ray diffraction patterns of (a) 2 and (b) 1.
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Scheme 1. Schematic representation of the structure of 1.
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Figore 5. Fluorescence spectrum of 1 after immersing in
CH;CN solution of EuNO,)5.
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Figure 6. Time course of the amount of Eu> included into the
supramolecular polymers.  O: 1, &: 2, @: the PyPN-TPA
assembly.
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PyPN & TMA 2SI H IR B EE T2 Oy
REBLFRUT-—BELNE. COBHTRY~
—#ERITIL DMF Y X 5 Dlcnt L, MeOH 134,
gInkh ok, i, BHFRII—EER, —
HOBBEEAF  E2MORAET, ZHOF+ES
BAF2THB B THERVAD Z Enbho
Z. UZHo7T, PyPN & TMA D572 580 F 1)
R-BERFTLESE 4 OBRMBEMS &L
THFEIN 5.
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