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Coordination behavior between 2 ,6-bis ( phenylethynyl ) -4-
isobutoxy-pyridine oligomers and Ag(1I)
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(1 School of Chemistry and Chemical Engineering, University of Chinese Academy of Sciences, Beijing 100049, China;
2 College of Chemistry, Beijing Normal University, Beijing 100875, China;
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Abstract A series of 2,6-bis( phenylethynyl ) 4-isobutoxy-pyridine oligomers, including monomer,
dimer, and trimer, were prepared and characterized with 'H and "C NMR spectroscopies and HR-
ESI mass spectrometries, respectively. A combination of 'H-NMR titration experiments, Job’s Plot
experiments, and HR-ESI mass spectrometries confirmed that the oligomers were able to form triple-
stranded helical structures in the presence of silver ions in solution and indicated that the
coordination ability of the oligomers were significantly enhanced due to isobutoxy group.
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Fig.1 Synthetic route to ligands 1 -3

BEDTEEBCH] & A B T RO IR 2 B AT R i
W BB ([2]/[ Ag(1)]) 4 0:10,1:9.2: 8,
2.5:7.54:6.5:5.6:4.7.5:2.5.8:2 9:1F110:0.
M g — WA H NMR 3% & IR 5 {5 5k
TN AR B T A R A8 IR 5 1 i il fk 22 10 7
AR, B HEANBCAAR (5 B e J3E B 491 11 3 ) I A e
i B EL AR A5 3) Job's Plot HiTZE.
1.3 S4PFRELLE (HR-ESI-MS)
VRGO 5 325 8 40 R P T
AT mL B 7T 505 I3 PR LI 55

N

T

2 #R5iTie

2.1 FEE1—-3BIER

FRATARYEE 1 1A L 2 X i ik 1—3 647
TEM,Eh ik a Y 4—62 Rk & 15 Fi16'™
CHGE RS, R &P G i Ak
B0 ALEY T AR 2,6- IR 4-fif FE N e
(b BY 6) IIFRS % Skt 1T A ), Hig b
EUR A RIS HR TR A RO ™. T,
NI B S IEAT T AZRE S0 R B 8 43 ¢ o
ERIE(ER D).



462 v [ R R 22 %30 %
K1 LEW-17 HiRERILERIE
Table 1 NMR spectra and HR-ESI mass spectrometries of compounds 1 —17
s HIk "H NMR (400 MHz, CDCl;) 3C NMR (101 MHz, CDCly) HR-ESI MS
L7} S S m/z
7.50 (d, J=7.9 Hz, 4H), 7.17 (d, J=7.9 Hz,
165. 44, 145. 144. 132. 1
- 4H),7.00 (s, 2H), 3.82 (d, J=6.5 Hz, 2H), 122 61’ “59 266’ 113358’ 39 42‘ Caled for C33 Hyy NO, [M +
1 2.62 (t, J=7.7 Hz, 4H), 2.18 ~2.07 (m, 1H), T o I 7 HY ] 464. 29479
[ 88.13, 74.69, 35.78, 33.44, ’
1.67 ~1.54 (m, 4H), 1.39 ~1.32 (m, 4H), 104 0 20 700 found 464. 25951.
(d, J=6.7 Hz, 6H), 0.93 (t, J=7.3 Hz, 6H). Ch e AT, T
7.53 (d, J=8.1 Hz, 4H), 7.50 (d, J=8. 1 Ha, o he 145 15 144,93, 144,41,
4H), 717 (d, J=8.0 Hz, 4H) , 7.16 (d, J=8.0 """ 50 7 e 120, 18
IR¥ Hz, 4H), 7.00 (s, 4H), 4.01 (s, 2H), 3.82 (d, 128'64’ ]20'37’ ”9'46’ ”3'19’ Caled for Cs Hsg N, O, , [M
2 fi J=6.5Hz, 4H),2.62 (1, J=7.7 Hz, 4H), 2. 15 % '52 ’ %9 '06 ’ 88'56’ 88'1]‘ + H* ] 827.45711,
[k ~2.09 (m, 2H), 1.64 ~1.56 (m, 4H), 1.40 ~ 74'74’ 41'96’ 35'81’ 33'46‘ found 827. 45865.
1.32 (m, 4H), 1.04 (d, J=6.6 Hz, 12H), 0.93 o o U T
28.20, 22.47, 19.23, 14.07.
(t, J=7.3 Hz, 6H). ’ , ,
7.53 (d, J=7.6 Hz, 8H), 7.50 (d, J=8.0 Hz, 165.47, 145.07, 144.91, 144.40,
4H), 7.17 (d, J=7.7 Hz, 12H), 7.00 (s, 6H), 141.71, 132.48, 132.17, 129.16, . ..o Cos Moy N0y, [M
3 W 4.01 (s, 4H), 3.82 (d, J=6.6 Hz, 6H), 2.62 128.62, 120.31, 119.42, 113.25, .
Btk (1, J=7.5 Hz, 4H), 2.18 ~2.06 (m, 3H), 1.66 113.17, 89.63, 89.17, s88.49, *+ H° 1 1190.61942,
~1.55 (m, 4H), 1.38 ~1.30 (m, 4H), 1.04 (d, 88.05, 74.74, 41.95, 35.78, 33.44, found 1190.62207.
J=6.7 Hz, 18H), 0.93 (t, J=7.4 Hz, 6H). 28.17, 22.44, 19.21, 14.04.
Tt Caled for CoH,, Br,NO, [ M
7wk &Y (s, 2H),3.75 (d, J=6.5Hz, 2H), 2. 15~ 167.20, 141.02, 113.78, 75.27, R
2.09 (m, 1H), 1.01 (d, J=6.7 Hz, 6H) 27.97, 19. 00. v HT O] 307.92863,
LY} found 307. 92851.
W 6.93 (s, 2H), 3.76 (d, J=6.5 Hz, 2H), 2.16 ~  165.29, 144.35, 113.73, 103.34, Caled for C,gH,yNOSi,, [M
8 IR 2.03 (m, 1H), 1.01 (d, J=6.7 Hz, 6H), 0.24 94.65, 74.62, 28.07, 19.11, 4+ Na* ] 366.16782,
¥ (s, 18H). -0.25. found 366. 16815.
Wik 6.98 (s, 2H), 3.77 (d, J=6.5 Hz, 2H), 3.0 Caled for C 3 HizNO, [M +
B (s, 2H), (d, J 2, 2H), 30965 14 143,39, 113.89. $2.03, B L
9 {E (s,2H),2.13~2.07 (m, 1H), 1.02 (d, J=6.7 HY ] 200. 10754
77.08, 74.46, 27.74, 18. 81. ’
& Hz, 6H). found 200. 10703.
Wit 6.97 (d, J=7.0 Hz, 2H), 3.76 (d, J=6.4 Hz, 165.94, 142.58, 142.11, 113.98, Caled for C;; H;, BrNO, [ M
11 R 2H), 3.14 (s, 1H), 2.15~2.04 (m, 1H), 1.02 113.77, 81.23, 78.02, 74.71, + H* ] 25401914,
¥ (d, J=6.7 Hz, 6H). 27.65, 18.73. found 254. 01847.
e, R »S T 132,02, 128.52, 118.95, 113.43, Caled for Cy H,, BiNO, [M
o 6.5Hz,2H), 2.62 (t, J=7.7 Hz, 2H), 2. 14 ~
12 ek 2.06 (m. 1HY . 1.66 ~1.58 (m, 2H). 1.38 ~1.32 113.34, 90.51, 87.13, 74.87, + Na* ] 408.09397,
. m . ~ 1. m . ~ 1.
’ ’ ’ ’ 35.64, 33.28, 27.97, 22.31
LY} (m, 2H), 103 (d, J=6.7 He, 6H), 0.93 (1, ] o oo’ e , , ,  found 408. 09383.
=7.3 Hz, 3H). S e
7.48 (d, J=7.7 Hz, 2H), 7.16 (d, J=7.9 Hz, 165.35, 144.99, 144.41, 144.33,
- 2H), 6.98 (s, 1H), 6.94 (s, 1H),3.79 (d, J= 132.10, 128.57, 119.37, 113.44, 0~ Cos Hyy NOSE, [ M
B 6.5 Hz, 2H), 2.62 (t, J=7.7 Hz, 2H), 2.16 ~ 113.33, 103.48, 94.59, 89.44, . 126, 79798
w204 (m, 1H), 1.66 ~1.56 (m, 4H), 1.41 ~1.30 88.01, 7464, 3574, 33.41, + N ] : ’
(m, 4H), 1.03 (d, J=6.7 Hz, 6H), 0.93 (1, J 28.11, 22.40, 19.14, 14.01, lound426.22269.
=7.4 Hz, 3H), 0.26 (s, 9H). -0.21.
4 =7.9 Hz, 2H), 7.1 =7.8 H
;H)g (7‘1’();(7 ?H)Z’6 9(2 ’(? 16H§d31797(18 JZ_’ 165.38, 145.00, 144.38, 143.57,
L o e A4S, BH)L B0 A8, AL 2 PR T T 130,08, 128.56, 119.25, 113.57,  Caled for G HysNO, [ M +
6.5 Hz, 2H), 3.10 (s, 1H), 2.62 (t, J=7.8 Hz,
14 (4 113.49, 89.55, 87.85, 82.53, Na* ] 354. 18346
2H), 2.14 ~2.06 (m, 1H), 1.64 ~ 1.55 (m, ’
1% 76.99, 74.66, 35.70, 33.37, found 354.18325.
2H), 1.39~1.31 (m, 2H), 1.03 (d, J=6.7 He, 507 7 o000 7 e
6H), 0.93 (t, J=7.3 Hz, 3H). T EE T AT T A T
7.62 (d, J=8.2 Hz, 4H), 7.51 (d, J=8.1 Hz, 165.42, 144.85, 141.70, 140. 10,
FLH 4H), 7.14 (d, J=8.1 Hz, 4H), 7.00 (s, 2H), 137.70, 132.42, 131.14, 129.02, Caled for Cy H; I,NO, [M
17 {4 6.93 (d, J=8.1 Hz, 4H), 3.93 (s, 4H), 3.81 120.23, 113.20, 91.69, 89.03, + H* ] 78405737,
#  (d, J=6.4 Hz, 2H), 2.17~2.06 (m, 1H), 1.04 88.47, 74.69, 41.42,  found 784. 05792.
(d, J=6.7 Hz, 6H). 28.13, 19.20.
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=2 mmol/L, acetone-d , 400 MHz, 298 K.
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Fig. 2 Some of 'H NMR spectra of 1, 2, and 3 and the corresponding Ag(I) complexes
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Fig. 3 Changes in chemical shift of the aromatic

hydrogens with the amount of silver ions
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Fig. 4 The Job’s plot for the chemical
shift changes of the ligands
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