Chinese Journal of Organic Chemistry

gk, BRIl o)1 1) 55 A AR SO s 4 22
EE DRI BUNNEHE S LR HINE e p 7/ 1 AR A 2 ]
HAF 5 MEh & T EM SN CREL . W 7
ARy e SR ey A PR L, R TR TR A
fegim T REVIAEL R ThRe . HEUE N ESE 2 5

% 4”) {t % DOI: 10.6023/cjoc201811003

BT 2% 24-8-8 WS RIE MR B S TRAY
EME F R AN $ER  ANw B B

(LM REHZR Ll 200444)

WE a7 M 2RI 2458 MBIAE ST A 4k 1. ISR 2 A 5-(1,2,3-1H-=F M) L iE(TAPN)
HRPE A O S R A 2 5 A 1 R[S DT R s IR S A T AA/BB BUNZR M A TR &, R AR
BRI > 5N E R R R 3 B B AR T = PRI TR EY). B L HEAPRE AT
AT "HNMR. Z5. DOSY. SEM %5RAE, 45 BRI T B AR R R BRE ot HEREB S TRAWE
AAB/NERE VL V=4 . DEIFEFIFIG R RERE(CPC)N 28 mmol/L. BLHF A Bt T —FhAI 2 vk 3 % M B/ F#
BEn TFRESMNIIE, A8 TREMNRERITRET — Mg,

Kegm M TRAY,; ERE HTRE AT

Linear and Cross-Linked Supramolecular Polymers Based on a
Dibenzo-24-crown-8 Bridged Pillar[5]arene Dimer
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Abstract One hybrid host molecule of dibenzo-24-crown-8 bridged pillar[5]arene dimer (1) was designed and synthesized.
The combination of host 1 and ditopic guest 2 containing two 5-(1H-1,2,3-triazol-1-yl)pentanenitrile (TAPN) binding sites
could afford linear AA/BB-type supramolecular polymers based on TAPNepillar[5]arene recognition motif. Further
introduction of ditopic guest 3 containing two secondary ammonium parts yields cross-linked supramolecular polymers
through the host-guest inclusion between dibenzo-24-crown-8 and secondary ammonium salt. The supramolecular polymers
were characterized by various techniques such as 'H NMR, viscosity, DOSY and SEM, indicating that the formation of these
supramolecular polymer was concentration-dependent. The critical polymerization concentration (CPC) of the formation of
linear supramolecular polymers in chloroform/acetone (¥ : V=4 : 1) solutions is 28 mmol/L. This work provides a new
strategy for the fabrication of novel supramolecular aggregates based on orthogonal host-guest interactions of hybrid
macrocycles.
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Figure 1 Chemical structures of 1, 2 and 3 and the formation of linear and network supramolecular polymers
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Figure 3 Variable concentration 'H NMR of stoichiometric
ratios of host 1 and guest 2 (500 MHz, CDCls/acetone-dg, V -
V=4 11,298 K)

(a) 100 mmol/L; (b) 75 mmol/L; (c¢) 30 mmol/L; (d) 10 mmol/L; (e) 5
mmol/L; (f) 1 mmol/L; (g) 0.5 mmol/L. “om” represents the supramolec-
ular oligomer formed by the action of the host and guest, “uc” represents
the uncomplex of the host and guest; “uc” represents the supramolecular
polymer formed by the action of the host and guest.

B S0 A T R AW BRI — AN B A R AE
F-B, 0T H 058 7 4 2SR IR AR SR R T B
#. ME 4@ F T LLE H, fERIKREX (<28 mmol/L),
MR R AR 1.02, RLEX —IRETEH N (Q2.5~28
mmol/L) & 43 5 i 5 W 8 5 B AR pl o), ik g
£ 28~100 mmol/L G I}, HhZMRIZIAS] T 2.01, &
HED TENEY T REMELIE. MR E X H
o TR DX R AL R B K, U B A 2 A R AR o T I AL 3
B Em s s T 'R REREA, FREEEK1C
B 2 AR R R AEIR N 28 mmol/L. N T iE—25
IOUE1Z A SRR, OB AL IR(DOSY i )X 1%

1992 http://sioc-journal.cn/

© 2019 Chinese Chemical Society & SIOC, CAS

& AP BR ST TR, e R 1ckik 2 it
17T, WE 40)FTR, GEME 1A 2 BRI S
M 0.5 mmol/L F} % 100 mmol/L FI 5, M BRI
DT RTBURBN 3.79X 107" mPes™ BEEI T 6.1X
107" mPes™!. %I04 FAHAE W] T BEE BRI T
i, AR R IR R T BRI 2= T
BN EEY, WS TREVNTR. SE56 I8 R ]
PAEL 25 55 B M i FE A 1 5 A8 2 (1 (R &) T B
T H 2R AR 4, i A T BB (SEM) RT LAV
SRBTY S FRIR A R4 73 A 350, BARZN 3 um[E
4(c), 4(d)], SEM ik — B UF S AR 1 AR 2 v] ALE &
R PR F RS

RNTIRUEBETE, EEAR 1 RIRAE 2 TR LR A
TREMER TN T B4k 3, HASE W] LA R 2
TREY. BAFFE R AR 0.1, 0.2, 0.3, 0.4, 0.5)
(1 ki o BIMA S ik AA/BB B> TR AW
o, DTS B AH R 3 LR FE X B 26 () 5a). d it
LR AR AT LTSN, B AR 3 (IR ZETIG N, R
O LLRE B THR T 1.8 £5(Fl 0.66 FHEE 1.19), LIRS
R R s il — b 2 5 TS TR AW
B, BT K FREAIMARE S TR E.

N PIAE R ARSI R, i A
B SIS (DLS), Vs AR T BRI 2 T R & R
SEEGEE R WK S(b) AT, 4K 1 (35 mmol/L) RIS it 1)
B4R 2 78 CHCL/ R ER(Y @ V=4 > 1)K & il
BIRLAEN 277 nm, TN Z50 2 — P A E17.5
mmol/L)[1) %44 3 J5, MTFHIRIAEN 1476 nm. DLS SL46
EH, A ZANER 3 5, RIS %1518
hns LA R, AT LR BT R T S R AR AR P 2y R
“H.

RNT DI FRGE R, @ IR DOSY i
B E AR 1c &k 2Bk 3 B AR R BUR ST

Chin. J. Org. Chem. 2019, 39, 1990~1995



Chinese Journal of Organic Chemistry

10

(a) 4.0 1 Y (b)

35{ @

3.01
2,51 &)

2.0+ 9
157

Specific viscosity
DI(10-10 m2.s-1)

o
1.0 1 9o
0.5 1 °

1 10 ) 100 0 20 40 60 80 100
Concentration/(mmol -L™") Concentration/(mmol -L™")

0.14

n Det WO Bp ———— 10 ym

000x SE 44 1

B4 (a)F1k 1c7 0k 2 (TR G185 LR BE (000 it 28 F[CHCLy/ B (V - V=4 : 1), 298 K]; (b)EMk 1c 4k 2 &1 DOSY
1 £k [&1(500 MHz, CDCL/AR, V'@ V=4 1, 298 K); (c)FI(d)TAK 144 2 1L mik BEE R h h IR ET 45 1) SEM & (CHCLy/
R, V:Vv=4:1)

Figure 4 (a) Specific viscosity (298 K) of a mixture of host 1< guest 2 in chloroform/acetone (¥ : V=4 1) solutions; (b) DOSY (500

MHz, 298 K) plot of solutions in CDCls/acetone-dg (V - V=4 © 1) of host 1< guest 2 at multiple concentrations; (c) and (d) SEM images
of a rod-like fiber drawn from a high concentration solution of host 1< guest 2 inchlorform/acetone (V' : V=4 : 1)
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AA/BB &S WA S5 A0 ME, @ PUIRESWIRIAA 212 10)

Figure 5 (a) Specific viscosity (298 K) of a mixture of host 1< guest 2C guest 2 in chloroform/acetone (V' © V=4 : 1) solutions (con-
centration of host 1cguest 2 is approximately 28 mmol/L); (b) hydrodynamic radius values (298 K) of AA/BB linear and network poly-
mers at a concentration of 35 mmol/L in host 1 (chloroform/acetone, ¥ . ¥=4 : 1. B: hydrodynamic radius value of AA/BB linear
polymer, @: hydrodynamic radius value of cross-linked supramolecular polymer)
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for Cy14H 25025 [M+H]": 1946.8704, found 1946.8694.
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