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Organogels Based on 4-Aminopyridine Derivatives and Their 1on Response
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Abstract: Picolinamides with one, two and three alkoxy chains, named V 1, V2 and V 3, were synthesized.
Their gelation properties and ionic response properties were tested. The scanning electron microscopy
(SEM) results showed that three compounds could form fibrous gelation with ribbon like three-dimensional
network structures. The X-ray diffraction (XRD) analysis revealed that all compounds were lamellar
structures. Their gelation forces were characterized by Fourier transform infrared spectroscopy (FTIR),
ultra-violet-visible spectroscopy (UV) and proton nuclear magnetic resonance (‘HNMR) spectroscopy. The
results indicated that the driving forces of gelation were hydrogen bonding, z-z interaction, and van der
Waals interaction. The organogels of compoundsV 1, V2 and V 3 could exhibit stimuli responses to both
F and Cu®'. Their reversible gel-sol transitions could be induced by adding and removing F, or reducing
Cu*"and oxidizing Cu", coordinating Cu*" and releasing Cu®", respectively. So, this series of organogels can
regulate the phase transition of the system by heat, oxidation and reduction reaction or adding appropriate
chemical substances and is a kind of multi-response organic small molecular gels.
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V 1: m.p., 125~127 “C., '"HNMR (CDCl;, 400 MHz,
TMS), 6: 8.50 (d, J=5.4 Hz, 2H, Py-H), 8.29 (s, 1H,
—~CONH), 7.83 (d, J=8.6 Hz, 2H, Py-H), 7.61 (d, J=5.6
Hz, 2H, Ar-H), 6.94 (d, J=8.6 Hz, 2H, Ar-H), 4.00 (t,
J=6.5 Hz, 2H, ~OCH,), 1.71~1.87 (m, 2H), 1.01~1.54
(m, 18H),0.87 (t, J=6.5Hz, 3H)., *CNMR (CDCl;, 100
MHz, TMS), &: 165.2, 162.2, 155.3, 150.7, 127.9,

125.1, 114.3, 109.8, 72.3, 30.3~26.6, 23.1, 14.0,
HRMS: calculated for C,4H35sN,0,, [M+H]": 383.2699,
found: 383.2682,

V2: m.p., 80~82 ‘C, 'HNMR (CDCls, 400 MHz,
TMS), d: 8.52 (d, J = 4.8 Hz, 2H, Py-H), 8.19 (s, 1H,
—~CONH), 7.59 (d, J=8.0 Hz, 2H, Py-H), 6.95 (d, J=1.9
Hz, 2H, Ar-H), 6.62 (s, 1H, Ar-H), 3.97 (t, J=6.4 Hz,
4H, ~OCH,), 1.84 (m, 4H), 1.29~1.52(m, 36H), 0.87 (t,
J=6.6 Hz, 6H), "*CNMR (CDCls, 100 MHz, TMS), ¢:
165.5, 159.5, 155.3, 150.7, 134.7, 109.8, 104.6, 103.3,
72.3, 30.3~26.6, 23.1, 14.0, HRMS: calculated for
Cs6HsoN,0,, [M+H]": 567.4526, found: 567.4540,

V3: m.p., 65~67 C, '"HNMR (CDCl;, 400 MHz,
TMS), §: 8.54 (d, J=5.0 Hz, 2H, Py-H), 7.90 (s, 1H,
—~CONH), 7.60 (d, J=5.7 Hz, 2H, Py-H), 7.04 (s, 2H,
Ar-H), 4.03 (m, 6H, -OCH,), 1.87 (m, 6H), 1.26~1.47
(m, 54H), 0.88 (m, 9H), *CNMR (CDCl;, 100 MHz,
TMS), 0: 165.8, 162.5, 155.3, 150.9, 145.2, 133.6,
126.3, 105.2, 72.6, 30.3~26.6, 23.1, 14.0, HRMS:

calculated for C45HgsN,O,4, [M+H]": 751.6353, found:
751.6361,
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Table 1  Gelation results of compounds V1, V2 and V3
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Vi V2 V3
B 10 50 18
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1E T B 21 PG
T 14
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1,2-Z8R K 70 PG 81
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U S K R S
1,4-Z 553 15
PaRliiliis SP PG 12
IR 95 PG PG
LR T PG 33 50
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28 Ins S
£ 43 S S
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% 48 PG S
=M Ins PG 91
DMF SP PG PG
DMSO 17 P PG
g 38 50 98
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Fig. 2 SEM images of the xerogels formed in different
solvents
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PROCHUR AU B AR, 78 XRD & v 3 0 J5 1 77 5 068 1) fple
PRI UL, T8 3 %5 B A A G 06 2 At T LA A
FEM B HORZE IOl v2 TR AY (002) A
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T V3 SRR S
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Fig. 3 XRD patterns of the xerogels of V1 (a), V2 (b)
and V 3 (c) in ethanol
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Fig.4 FTIR spectrum of V 1
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UV spectra of tetrahydrofuran solution (a) and
dichloromethane solution (b) of compound V 1
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Fig. 6 (a) Response of formed gel of V1 in dichloromethane
to different anions and (b) gel-sol-gel transitions
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