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Abstract A serious of calix[4]arene derivatives containing azo and imino group in the lower rim were synthesized by substi-
tution and condensation reactions from p-fert-butylcalix[4]arene. The structures of products were characterized by IR, 'H
NMR, *C NMR and elemental analysis. Their complexation behavior toward various metal ions was investigated by UV/vis
spectroscopy. The results showed that 25,27-dihydroxy-26,28-bis{2-[2-(N-(4-phenylazo-1-naphthyl)iminomethyl)phenoxy]-
ethoxy}-p-tert-butylcalix[4]arene (4¢) could identify A’ © and Sn’ ", and 25,27-dihydroxy-26,28-bis{2-[2-(N-(4-(4-
methylphenylazo)-1-naphthyl)iminomethyl)phenoxy]ethoxy} -p-tert-butylcalix[4]arene (4e) could identify AI** specifically.
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The stoichiometry of 4e to A" in the complex was 1 : 1.

Keywords calyx[4]arene; azo group; imino group; UV/Vis spectroscopy
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Fy 0T FE M [4] 55 1 (4a), 25,27- R FE-26,28-
{2-[2-(N-(4-(2- F1 B 2R A 2 2k )-2- H R DR 0 ) T 2 v
)R IR O BT BEAR[4] 07 R (4b), 25,27- 5%
$£-26,28-— {2-[2-(N-(4- R B FE-1- 28 358 P 2k I FH 0k )
AL LT BT FE AR (4177 K (de), 25,27-Fa k-
26,28- 2 {2-[2-(N-(4-(2- F R AR U 25 )-1- 25 38 W& L X
FH ) 2R A R ) AU ) R T AR [4] 07 K (4d) F 25,27-—
$£5£-26,28- 7 {2-[2-(N-(4-(4- 1 H R B 3E)-1-Z5 30 T
R B ) R R U 0BT ZE AR (4155 )2 (de)
(Scheme 1). HFrLEMMLEHER IR "H NMR, PC
NMR FGE T8 F BT 73RAE. FIH UV/Vis itk
M5E T A 4e LS 4e XA F 48 B T IR BIE

H, RIAAYD e 57 AP HI Sn G &t iR e, T
&y 4e X AP B E—RGER, 5 AP SREH
YRR A1 1.

1 SRS
1.1 BRUEYNE kL%
H AR A& % 26 W, Scheme 1.
1.2 L&Y 4c F de KIMERNE
PL UV/Vis SGIE AR IFE, YEEHE TG 4c

Fl e Xt JEEFHIRAER, SR K 4¢ 7] LLRBIE
WA AP A S0 (W 1a FioR). &%) 4¢ £F 420 nm

Reagents and conditions: (i) 1,2-dibromoethane, CH;CN, K,COj, reflux, 18 h; (ii) salicylaldehyde, K,CO; reflux, 34 h; (iii) 4-phenyl azoaryl-

amine, methanol, reflux, 8 h.
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Figure 1 UV/Vis spectra of compound 4¢ (1.0X 10> mol/L) upon addition of various ions (1.0X 10> mol/L) in THF

Chin. J. Org. Chem. 2015, 35, 1514~1519

© 2015 Chinese Chemical Society & SIOC, CAS

1515

http://sioc-journal.cn/



BIKE

AR

Ak H IR IS, E BT 2B U AP Sn? T
15 HLR AU e A2 2T #2(AA=30 nm). B 1b NFEIRIE, H
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LR KRB EY) de T DAL —PEHBIR] AP (0
2a filT7R). HLEY) 4e 7£ 420 nm A0 H BRI I, 7T
ZRE T, RN AP R R ig kA T a8 Ax
=15 nm). MFEARE(E 2b)v] LU B R E 2454 4e X
AP — PR BIE . B G R E e A
qe 5 APTEAMYIRELL N 11 (A 3 FiR).
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Figure 2 UV/Vis spectra of compound 4e (1.0X 107> mol/L)
upon addition of various ions (1.0X 10~ mol/L) in THF
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Figure 4 UV/Vis spectra of compound 4e (1.0X 107> mol/L)
and A’ (1.0X10"° mol/L) under different pH
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RG24 &) e R de AT FALI 4544, AfE— 1 X )
ETHEY de FEIZRIF LAAEHREEURIE, LK
25 () o7, BELASE 45 A R 1 B B 356 AN 25 5 b N 81 E A
THERESERBNEE. Sn? 228 0.69 A, 1T AP
424 0.535 A, AT Sn®', APTEE S EAFMLE Y
de M s PR A EVER.

2 Zhig

T I 27 A AR SRR T 18 (1) AT 18, &
BT LA S IR I 2 A A0 ORI 2 5 A 8 B AR [41 05
KATAY, He/mid IR, "H NMR. C NMR flt &
WTEF BT T RAE. M UV/Vis ik o mlil e 7
WEYD de T de XF<a )8 BT HIHRAIER], 45 RERE
W de SHAETRR APTRT Sn*t BATRF IR BIGE 71, ik
EW 4e MIRILH T3 AP £ —RBIEH, (bEY) de
S FIRAE IR I AP RS S .

3 X
3.1 U5

X-4 BB E sS4, Spectrum One 4T 1 i
1%; Lamda25 UV/Vis 2SN EHEA(KBr H /7); Mercu-
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AL 0.25 mL IR TC il 4 1) 4 J8 SRV 43
AF) 25 mL HEEH, FHEFEIR 0.25 mL L&Y 4¢
8¢ de MIARHEIMA S| ER S A &EH, H THF 248 %
ZIE LR, B 15 min, EERAM-AT LA 6T b, DL
THF A2 LG, DU A I ) e RS
322 fbdh de 5 APTERF) pH AT 8R5M5E
%

RIRAERA ST 0.25 mL (LA de AR E] 9
MO 25 mL A EF, FmSEERFmA 0.25
mL B4 (0 AP VAR, RS S R I pH KN 3 4,5,
6, 7, THF, 8, 9 F11 10, E#% 15 min, 7E440-1] W36k
FETE b, DL THF 2, e A v e e R MR e
K.

3.3 AMSFME
3.3.1 adh 3 894

LAY 2 (0.431 g, 0.50 mmol). /KI%E%(0.183 g,
1.50 mmol). TE/KBEIREH(0.138 g, 1.00 mmol). Zffif 40 ml
WU ZE] 100 mL [RELEHEH, FIAEE R TLC
PREF SN ERE, 34 h 515 IO, HhiE, Z8 VAR, vRiE
Fl 20 mL & B AR, BROUH 20 mL 2R KK G 2 1K,
KB T LR, EHE LN, M
CH,CL/CH;CH,OH i 25 i Ji5 48 3 /2 4 3 40 85 [ e T 77
V(LR TR © VOHMER) =5 @ 2], fFikaktadulk ik
0275 g, 7% 585%. mp. 211~212 C; 'H NMR
(CDCL, 300 MHz) 6: 10.50 (s, 2H, HC=0), 7.83~7.85
(m, 2H, ArH), 7.50~7.54 (m, 2H, ArH), 7.49 (s, 2H,
ArOH), 7.02 (s, 4H, ArH), 6.99~7.04 (m, 4H, ArH), 6.88
(s, 4H, ArH), 4.40~4.55 (m, 8H, OCH,CH,0), 4.30 (d,
J=84 Hz, 4H, ArCH,Ar), 3.31 (d, J=10.2 Hz, 4H,
ArCH,Ar), 1.25 [s, 18H, C(CHs)5], 1.02 [s, 18H, C(CH3)s].
332 LA da~de 894 A%

7E 50 mL ) [ JEFEEH IMANAY 3 0.095 g (0.10
mmol). 4-ZRIEMH % H4(0.25 mmol). FEE 25 mL, /1
PEHE T ERUR L, N I ETAT K TE. TLC BR
PRSI, 8 h JEE IO, #E, VOEM A CHCL/
CH;CH,OH H 45 &5 &, 43 hl43 [E 14 4a~4e.

2527- " §%5£-26,28- - {2-[2-(N-(4- 7K 1M 2 I A 5
V2 B O R R A B | AR ) R RUT B AR (4177 12 (4a):
W AORDIRFE AR, 77 E 62.7%. mp. 254~256 C; 'H
NMR (CDCls, 300 MHz) d: 9.25 (s, 2H, ArOH), 8.21 (d,
J=17.5Hz, 2H, HC=N), 8.07 (s, 2H, ArH), 7.90 (d, J=8.1
Hz, 4H, ArH), 7.72 (d, J=8.1 Hz ,4H, ArH), 7.54~7.43
(m, 8H, ArH), 7.22 (d, J=9.3 Hz, 4H, ArH), 7.08 (d, J=
7.5 Hz, 2H, ArH), 6.95 (d, J=25.5 Hz, 8H, ArH), 6.78 (d,
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J=8.1 Hz, 2H, ArH), 4.30 (d, J=9.6 Hz, 4H, ArCH,Ar),
4.17~4.28 (m, 8H, OCH,CH,0), 3.28 (d, J=15.3 Hz, 4H,
ArCH,Ar), 1.25 [s, 18H, C(CHs);], 1.04 [s, 18H, C(CH;)s];
3C NMR (CDCl;, 75 MHz) 6: 190.04, 160.45, 158.46,
157.04, 154.71, 152.49, 150.11, 149.13, 147.24, 141.66,
130.93, 132.99, 132.67, 130.63, 128.89, 127.72, 125.70,
125.14, 124.52, 123.89, 122.73, 121.81, 120.92, 113.74,
111.47, 73.76, 66.64, 33.79, 32.01, 31.14, 30.49; IR (KBr)
v: 3392, 3044, 2861, 1615, 1587, 1263, 1193 cm™'. Anal.
caled for CgcHogoOgNg*0.5CH;CH,OH: C 78.7641, H
7.0655, N 6.3314; found C 78.8053, H 6.9584, N 6.1257.

25,27- ~ 2 3£ -26,28- — {2-[2-(N-(4-(2- FF 2 2 13 4
B )-2- FH L 2R ) W 0 O HR ) R AR R | SR XL T
FERR[4105 K2(4b): AT RURDIR SR [ 44, 722K 61.6%.
m.p. 154~156 °C; '"H NMR(CDCls, 300 MHz) d: 9.14 (s,
2H, Ar-OH), 8.28 (d, J=7.2 Hz, 2H, HC=N), 8.02 (s, 2H,
ArH), 7.78 (s, 2H, ArH), 7.60 (d, J=7.5 Hz, 2H, ArH),
7.35~7.50 (m, 4H, ArH), 7.32 (s, 4H, ArH), 7.25 (s, 2H
ArH), 7.07 (t, 2H, ArH), 6.96 (s, 4H ArH), 6.83~6.90 (m,
8H, ArH), 4.24 (d, J=12.6 Hz, 4H, ArCH,Ar), 4.13~4.27
(m, 8H, OCH,CH,0), 3.24 (d, J=11.7 Hz, 4H, ArCH,Ar),
2.71 (s, 6H, ArCH3), 2.35(s, 6H, ArCH3), 1.22 [s, 18H,
C(CH,);], 1.05 [s, 18H, C(CH3);]; >C NMR (CDCl;, 75
MHz) J: 189.96, 160.62, 158.32, 156.14, 153.99,150.75,
150.56, 150.09, 149.19, 147.20, 141.55, 137.57, 135.66,
133.02, 132.62, 131.04, 130.31, 128.00, 127.64, 126.24,
125.64, 125.10, 124.73, 123.54, 122.84, 120.89, 118.72,
115.33, 114.10, 112.19, 111.42, 73.51, 67.26, 66.54, 57.93,
33.92, 33.70, 31.54, 30.97, 17.98, 17.51; IR (KBr) v: 3340,
3042, 2958, 2856, 1617, 1591, 1192 cm . Anal. caled for
CooHosOsNg*CH;CH,OH: C 78.5991, H 7.3394, N 5.9779;
found C 78.3725, H 7.6315, N 5.9652.

2527- %3 -26,28- — {2-[2-(N-(4- B 5 e -1- 25
B R R 3 ) R A B ) 4 B PR T B AR (4] 05 )&
(4¢): A EAFRDIREA, =% 55.6%. m.p. 202~204 C;
'H NMR (CDCl;, 300 MHz) 6: 9.30 (s, 2H, Ar-OH), 8.97
(d, J=8.4 Hz, 2H, HC=N), 8.37~8.47 (m, 4H, ArH),
8.01 (s, 6H, ArH), 7.68 (t, J=15.3 Hz, 2H, ArH), 7.58~
7.69 (m, 10H, ArH), 7.36 (t, J=6.9 Hz, 2H, ArH), 7.09 (t,
J=7.5 Hz,2H, ArH), 6.92 (s, 4H, ArH), 6.84~6.88 (m,
10H, ArH), 6.75 (d, J=8.1 Hz, 2H, ArH), 4.17 (d, J=12.6
Hz, 4H, ArCH,Ar), 4.09 (d, J=6.6 Hz, 8H, OCH,CH,0),
3.17 (d, J=12.9 Hz, 4H, ArCH,Ar), 1.20 [s, 18H,
C(CHs)s], 1.01 [s, 18H, C(CHs);]; °*C NMR (CDCls, 75
MHz) 6: 190.09, 160.61, 158.58, 156.86, 153.20, 152.42,
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150.05, 149.12, 147.23, 145.21, 141.54, 133.08, 131.91,
130.53, 129.25, 128.97, 126.00, 127.63, 127.08, 125.94,
125.61, 125.07, 124.12, 122.94, 113.47, 113.01, 111.53,
73.49, 66.59, 33.93, 33.73, 31.81, 31.62, 30.99; IR (KBr)
v: 3385, 3044, 2956, 2861, 1615, 1596, 1188 cm™'. Anal.
caled for CooHoegOgNg*0.5CH,Cl,: C 78.4744, H 6.6204, N
5.8105; found C 78.220, H6.3098, N 5.5670.

2527- — 3 26,28- — {2-[2-(N-(4-(2- F B B &
FE)-1-Z5 3 7 2 B v ) R A D ] U L XL T B AR
(4175 12(4d): A EFRDR B4R, 7228 55.9%. m.p. 184~
186 ‘C; 'H NMR (CDCls, 300 MHz) &: 9.27 (s, 2H,
Ar-OH), 8.99 (d, J=8.1 Hz, 2H, HC=N), 8.37~8.50 (m,
4H, ArH), 7.97 (s, 2H, ArH), 7.82 (d, J=7.5 Hz, 2H, ArH),
7.59~7.70 (m, 8H, ArH), 7.38 (d, J=3.6 Hz, 6H, ArH),
7.10 (t, J=15 Hz, 2H, ArH), 6.84~7.00 (m, 10H, ArH),
6.75 (d, J=8.7 Hz, 2H, ArH), 4.2 (d, J=12.6 Hz, 4H,
ArCH,Ar), 4.05~4.22 (m, 8H, OCH,CH,0), 3.16 (d, J=
12.3 Hz, 4H, ArCH,Ar) , 2.76 (s, 6H, ArCH3), 1.15 [s,
18H, C(CH;);], 1.01 [s, 18H, C(CH;)]; *C NMR (CDCl;,
75 MHz) J: 190.13, 160.75, 158.59, 157.08, 152.45,
151.47, 150.16, 149.42, 149.29, 147.22, 145.74, 141.59,
137.86, 135.70, 133.13, 132.79, 131.86, 131.24, 130.52,
129.33, 127.65, 126.01, 125.70, 125.13, 125.01, 124.18,
123.38, 121.02, 116.03, 113.55, 113.40, 112.24, 111.60,
109.05, 73.49, 66.60, 58.33, 53.23, 33.71, 31.99, 31.59,
31.07, 18.26 17.81; IR (KBr) v: 3307, 3045, 2955, 2865,
1614, 1597, 1193 cm~'. Anal. caled for CooHogOgNee
CH;CH,OH: C 79.6429, H 7.0928, N 5.6864; found C
79.5432, H 7.3371, N 5.6227.

25,27- — ¥ 3 26,28- — {2-[2-(N-(4-(4- F B ZE 10 &
FE)-1-Z5 3 W7 2 B v O ) R A | U L XL T B AR
(4175} (de): IREFRDIR K, F=2 57.3%. m.p. 238~
239 ‘C; '"H NMR (CDCls, 300 MHz) &: 9.29 (s, 2H,
Ar-OH), 8.96 (d, J=8.4 Hz, 2H, HC=N), 8.36~8.46 (m,
4H, ArH), 7.99 (s, 2H, ArH), 7.93 (d, J=9 Hz, 4H, ArH),
7.65 (t, J=15 Hz, 2H, ArH), 7.57 (d, J=6.9 Hz, 2H, ArH),
7.50 (d, J=7.8 Hz, 2H, ArH), 7.36 (t, J=15.9 Hz, 6H,
ArH), 7.08 (t, J=15 Hz, 2H, ArH), 6.91(s, 4H, ArH), 6.85
(t, J=12.6 Hz, 6H, ArH), 6.74 (d, J=8.4 Hz, 2H, ArH),
4.16 (d, J=13.2 Hz, 4H, ArCH,Ar), 4.10 (t, 8H, J=8.4
Hz, OCH,CH,0), 3.16 (d, 4H, J=12.9 Hz, ArCH,Ar),
2.42 (s, 6H, ArCH3), 1.20 [s, 18H, C(CH;)s], 1.02 [s, 18H,
C(CHs)3]; *C NMR (CDCls, 75 MHz) d: 190.07, 160.64,
158.54, 156.80, 151.40, 149.19, 145.31, 140.00, 132.66,
129.36, 126.98, 125.12, 123.27, 120.92, 113.49, 108.95,

Chin. J. Org. Chem. 2015, 35, 1514~1519
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73.51, 66.60, 52.94, 33.94, 33.76, 31.67, 31.01, 21.26; IR
(KBr) v: 3365, 3035, 2953, 2870, 1616, 1600, 1616 cm .
Anal. caled for CyoHosOsNg*CH;CH,OH: C 79.6429, H
7.0928, N 5.6864; found C 79.5373, H 7.2289, N 5.6169.

45 Bh#1 B} (Supporting Information)

BRI/ 3

ILIREIE ML REILIRBIE 2 E . X Lok AT DL 2% A
TIP3 (http://sioc-journal.cn/) I T %%,
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