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Convenient Synthesis of Novel Tetra-bridged Biscalix[4]tube and
1,2-3,4-Bis-bridged Calix[4]arene

Zhang, Yingmei” Yang, Fafu®** Bai, Xiaoyan” Liu, Zhigiang“
(“ College of Chemistry and Materials, Fujian Normal University, Fuzhou 350007)
(® Fujian Key Laboratory of Polymer Materials, Fuzhou 350007)

Guo, Hongyu“

Abstract  This paper described the indirect and convenient syntheses of novel tetra-bridged calix[4]tube and
1,2-3,4-bis-bridged calix[4]arene in high yields. By the ring-opening reaction of calix[4]-bis-hydrazide derivative 2 with suc-
cinic anhydride, calix[4]arene carboxyl derivative 4 was obtained in 95% yield. Under the DCC/DMAP/CH,CI, system, novel
tetra-bridged calix[4]tube 6 was prepared by the intermolecular self-condensation of compound 4 in 90% yield. Under the
same system in high diluted condition, novel 1,2-3,4-bis-bridged calix[4]arene 5 was synthesized in 26% yield as by-product.
The structures and conformations of new compounds were characterized by elemental analyses, IR, ESI-MS, 'H NMR, etc.
Keywords biscalix[4]tube; bis-bridged calix[4]arene; synthesis
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3.2.1 MR[4DR T M —BR BT SR A 40 3 696 /%

VK (—5~0 “C) R, £ 50 mL B -H I AR [4] g
BRI A 2 (0.60 g, 0.76 mmol), T 4 RIEF(0.20
g, 2 mmol)F1 25 mL & ff. #HiFk )V 25 h, H TLC FRER
Rl 22 ORI 2%, R FEE 0.5 h, I 15 mL dK
e, R, AHUE SR 78 2GR, bR
RYRAEE 2~3 mL, P0G TR H AU,
DA 10 mL FEE-K(V V=1 DHELE, TEG
B AR K 3, 0.71 g, TLC Kl —A s, =%
95%. m.p. 226~229 °C; '"H NMR (500 MHz, CDCly) &:
0.96 (s, 18H, C(CHs)3), 1.25 (s, 18H, C(CHy);), 3.43 (d,
J=15.0 Hz, 4H, ArCH,Ar), 4.19 (d, J=15.0 Hz, 4H,
ArCH,Ar), 4.78 (s, 4H, OCH,CO), 6.33 (s, 2H, COCH),
6.44 (s, 2H, COCH), 6.70 (s, 2H, OH), 6.86 (s, 4H, ArH),
6.93 (s, 4H, ArH), 7.85 (s, 4H, NH), 12.12 (bs, 2H,
COOH); IR (KBr) v: 3417 (OH and NH), 1713 (C=0),
1631 (C=0) cm™'; MS m/z (%): 988.6 (M", 100). Anal.
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caled for CsgHgsN4O1,: C 67.97, H 6.88, N 5.67; found C
67.92, H 6.85, N 5.61.
3.2.2 M[4]T ZBRET I IRAT A4 4 696 A%,

PKIB(—5~0 "C)F, 1E50 mL B In AM[4] 1
TIERTAEY) 2 (0.60 g, 0.76 mmol), N T4 FRETF(0.20
g, 2 mmol)M1 25 mL G {. e MY 20 h, H TLC FRExR
R A JEURHE 2%, L N FEE 0.5 h, AIA 15 mL ik
Bide, AW, ALE SR 28 2GR, ik
RYWAEE 2~3 mL, PRI & B AT .
PO 10 mL HEE-K(V : v=1: )EL5, TG
BEE R R R K 4, 0.71 g, TLC KL —A ik, 775
95%. m.p. 215~217 ‘C; '"H NMR (500 MHz, CDCl;) ¢:
1.07 (s, 18H, C(CHs);), 1.24 (s, 18H, C(CHs);), 2.61 (s,
4H, CH,CO), 2.72 (s, 4H, CH,CO), 3.42 (d, J=15.0 Hz,
4H, ArCH,Ar), 4.19 (d, J=15.0 Hz, 4H, ArCH,Ar), 4.71
(s, 4H, OCH,CO), 6.95 (s, 4H, ArH), 7.05 (s, 4H, ArH),
8.05 (s, 2H, OH), 9.65 (bs, 4H, NH), 11.4 (s, 2H, COOH);
IR (KBr) v: 3423 (OH, NH), 1714 (C=0), 1638 (C=0)
ecm '; MS m/z (%): 992.1 (M", 100). Anal. calcd for
CssH7N,O1p: C 67.72, H 7.31, N 5.64; found C 67.65, H
7.38, N 5.51.
323 WIRBEBAR[A]E i 6 095,

FAMYE, T 50 mL = FUR AR I 10
mL TS PR, M4 RATAEY 4 (025 g, 0.25
mmol), N,N- ¥ 3L — W liZ (DCC) (0.11 g, 0.53
mmol)Fll 4- — FFZ JEHLE (DMAP) (0.005 g, 0.04 mmol),
R NV 10 h, B TLC A ER % 2 JsURHE 2%, A 10
mL ZEKBERE, §E W, AU T8, Rk 2
2~3mL, JIA 10 mL FREAS 3] FAPiie. YiiEH 15 mL
TETR-MEEW D V=1 HEL N, 53 A0 K
0.21 g, TLC KA —AN 5L, =K 90%, A 6.
m.p. 228~231 ‘C; "H NMR (500 MHz, CDCl5) §: 1.09 (s,
36H, C(CHs);), 1.24 (s, 36H, C(CHs);), 2.84 (s, 16H,
CH,CO), 3.46 (d, J=15.0 Hz, 8H, ArCH,Ar), 4.28 (d, J=
15.0 Hz, 8H, ArCH,Ar), 4.79 (s, 8H, ArOCH,), 6.90 (s,
8H, ArH), 7.10 (s, 8H, ArH), 7.50 (s, 4H, NH), 10.86 (bs,
4H, NH); IR (KBr) v: 3437 (NH), 1732 (C=0), 1627 (C=
0) cm '; MS m/z (%): 1912.1 (M", 100). Anal. calcd for
C112H136N505: C 70.27, H 7.16, N 5.85; found C 70.19, H
7.24,N 5.77.
1.2.4  1,2-34-BHERAR[4] 5512 5 496

FAMYE, TR 200 mL = FUR AKX
200 mL T4 & ke, W45 AT 4 (0.25 g, 0.25
mmol), N,N- ¥ 238 — % (DCC) (0.36 g, 1.74
mmol) Al 4- I Z LML KE(DMAP) (0.15 g, 1.22 mmol),
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FEI RN 5 h, H TLC AR 2 R 2. OV i
HIRIEIREE 15 mL 224, I 15 mL 2808k 5,
FE W, HHUZ TR A S 2~3 mL. ARV
P TR (R 100~200 H, #REEFI 0 A e/ 1,2-—
ALk, Vviv=1:D5nHE, fIaEmR0EY s
(0.062 )M 6 (0.14 g), F=Z5 514 26%1 58%. 5: m.p.
287~289 “C; "H NMR (500 MHz, CDCl;) &: 1.09 (s, 18H,
C(CHs)3), 1.24 (s, 18H, C(CHs)3), 2.83 (s, 8H, CH,CO),
3.47 (d, J=15.0 Hz, 4H, ArCH,Ar), 4.29 (d, J=15.0 Hz,
4H, ArCH,Ar), 4.78 (s, 4H, ArOCH,), 6.90 (s, 4H, ArH),
7.09 (s, 4H, ArH), 7.51 (s, 2H, NH), 10.85 (bs, 2H, NH);
IR (KBr): 3447 (NH), 1732 (C=0), 1628 (C=0) cm ;
MS m/z (%): 9567 (M ', 100). Anal. caled for
CssHesN4O1o: C 70.27, H 7.16, N 5.85; found C 70.21, H
7.23,N 5.72.
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