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One-Pot Syntheses of Calix[4]-bis-crowns and Biscalix[4]crown with
Two Kinds of Bridging Chains
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(“ College of Chemistry and Materials, Fujian Normal University, Fuzhou 350007)
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Abstract The one-pot synthesis of novel calix[4]-bis-crowns and biscalix[4]crown with two kinds of bridging chains was de-
scribed. Calix[4]arene was firstly reacted with N,N"-ethylenebis(2-chloroacetamide) in “1-+ 1 condensation, and then triethylene
glycol ditosylate was added directly to give a new biscalix[4]crown 4 with two kinds of bridging chains in “2+2” condensa-
tion. According to similar procedure, by successively reacting calix[4]arene with N,N'-ethylenebis(2-chloroacetamide), ethyl
bromoacetate and diethylenetriamine, a new calix[4]-bis-crowns 5 with two kinds of bridging chains was prepared. Further
reacting compound 5 with phenyl isothiocyanate afforded calix[4]-bis-crowns 6 with thiourea branched chain. The structures

and conformation of new compounds were characterized by elemental analyses, ESI-MS, 'H NMR, efc.

Keywords calix[4]crown; biscalix[4]arene; synthesis; one-pot
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1.1 XE5IRF

Varian Unity 500 (500 MHz) # # 3t 41X ; DE-
CAX-30000 LCQ Deca XP ESI-MS Jit iy (F BEVE % 71);
Reichert 7905 5 s (il 2 AR IE); Vario EL III H 370
FONTAL. R . IR . RN AR AER T4
S, R F A al A . X AT AR [4]5Y
$& 1 MR 548 2 F Sk 7 vk 2,
1.2 &
1.2.1 AR[4]R LBt 3 6946 R

ZHEWBRISTT ik, ZUARYE, 9] 100 mL = kg
NN 0.424 g (1 mmol) 2 | FEM 417742 2, 023 g
(1.1 mmol) N,N-V.Z.H— " (2-5 L), 30 mL T4
fiil, 0.55 g (4 mmol) JL/KBKERAH, 0.50 g (3 mmol)fl L2,
TR FE T 24 h, TLC Kl JEURF A 2. 28 0 R4
WA, AR 30 mL S04 F1 30 mL10% 1% £k
1%, Pt 10 min, 2 HHANUZ, R, T0E, &1

KEBy &6, TN 15 mL HEE, 9 Ayt g
e, A/ PR E L&, FRa ek RILEY 3,
PNy 85%, TLC Fill—/N 5. 'H NMR (CDCls, 500
MHz) d: 3.53 (d, J=13.5 Hz, 4H, ArCH,Ar), 3.70 (d, J=
6.0 Hz, 4H, NCH,), 4.15 (d, J=13.5 Hz, 4H, ArCH,Ar),
4.58 (s, 4H, OCH,), 6.73 (t, J=7.0 Hz, 2H, ArH), 6.87 (t,
J=17.0 Hz, 2H, ArH), 7.02 (d, J=7.0 Hz, 4H, ArH), 7.10
(d, J=7.0 Hz, 4H, ArH), 8.34 (s, 2H, OH), 8.51 (br, 2H,
NH); MS m/z (%): 587.8 (M+Na", 100). Anal. calcd for
C34H3,N,Oq: C 72.32, H 5.71, N 4.96; found C 72.39, H
5.78, N 4.87.
1.2.2 BAR[4]EBEE 4 698

TE—r k) AW 3 G ERARYTT,
] 100 mL = BRI 0.282 g (0.5 mmol) k54 3,
20 mL T4 4N, 0.275 g (0.6 mmol) = H EE XU}
RIERTE, 0.12 g (5 mmol)ZALH. AL 24 h,
TLC sk s 2. Z8 G371, 5k B A b
L P BE R AR B A . AR5 NN 20 mL ZE 1K
120 mL &, mRABHEEEES S, SHENE. B
BUZ TR BRI 0, 198, 28 i 7, ok
YRR AT 20 B E R 100~200 H, #KBEH) (5 2%85%) ©
VIRED=2 1], BEAGEKHRILED 4, %N

N A\
ol
» 7 o V/
~N AN | T
a Jf | b 6 HO OH ¢

—_ > ~ Y - > H H
l HO N\_/N\w)

OH OH
OH X Y
3
(b; (2) ¢ J c

Reagents and conditions: (a) AICl;, Toluene; (b) CICH,CONHCH,CH,NHCOCH,CI, K,COs3, KiI; (c) TSOCH,(CH,OCH,),CH,OTs, K,CO3; (d) (1)

Scheme 1
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(CDCl;, 500 MHz) &: 3.15~4.42 (m, 56H, ArCH,Ar,
NCH, and OCH,), 6.67~7.19 (m, 24H, ArH), 8.32 (brs,
4H, CONH); MS m/z (%): 1379.7 (M~+Na", 100). Anal.
caled for CgyHg4N4O16: C 70.78, H 6.24, N 4.13; found C
70.72, H 6.29, N 4.07.

T (k) LS 2 O R 8k A k.
ZURPR, 1) 100 mL = B TNA 0424 g (1
mmol)# 54 2, 0.22 g (1 mmol) NN-TE.ZH-—(2-FH 4
BEf), 30 mL TN, 0.55 g (4 mmol) TG /KRR AN,
0.50 g (3 mmol)MAL B, hnFAfEFEIRIR 24 h, TLC A3
BRI 2. 28R, ARG I 20 mL 5 4
7NFR, 0.18 g (7.5 mmol) & L4, 0.46 g (1 mmol) ) — H
WU R A R G, HFE 1AL 24 h, TLC Kl Rk 531 2.
A B w0, 1) 5k B IO L R e v R 1)
AN, SRE 0N 20 mL 281K AN 20 mL 54405, 754
PG E 2, o RANUE . AHUZE TC KB R BT,
Uk, ZH B, TR T B ER 100~
200 H, Whoedh M-8 ake) @ VRE=2 1 1], 5315
AR G 4, 750 33%, TLC Kl — . RAE
iR 5Tk 2L
1.2.3  AR[4) R I BB § 696K,

ZAUR R, ) 100 mL = HESHT AN 0.424 g (1
mmol)M J5 44 2, 0.22 g (1 mmol) NN-Z8H-—(2-H &
BEf), 30 mL TN, 0.55 g (4 mmol) TG /KRR AN,
0.50 g (3 mmol)MALFH. InFAfiFEIR]IR 24 h, TLC A
R 2. 28R, ARG N 20 mL &N,
0.20 g (8.3 mmol)ELH, 0.50 g (3 mmol)JR LI L.
I FE I 24 h R 28 LA, I 0.20
g (2 mmol) — L@ — &1 F R/ STV - V=11 1)
20 mL, FEFEMIL 24 he ARSI 20 mL ZE 17K AT 20 mL
A5, BHEEEE Y, A NUZ. BHUZA 10 mL
X3 ZEKVEE, TOKBRIREE T, 38, 2 H S
WA, RARYFEEN 2 B[RS 100~200 H, #kyk)
V(A LKD) - VIRE) =1 : 1], 182k K 05 k&

'H NMR (CDCl;, 500 MHz) 6: 3.10~3.27 (m, 8H, NCH,),
3.82 (bs, 4H, NCH,), 3.94 (d, J=12.5 Hz, 4H, ArCH,Ar),
4.11 (d, J=12.5 Hz, 4H, ArCH,Ar), 4.17 (s, 4H, OCH,CO),
4.19 (s, 4H, OCH,CO), 5.23 (s, 4H, NHCO), 6.93 (t, J=8.0
Hz, 4H, ArH), 7.09 (d, J=8.0 Hz, 8H, ArH), 9.61 (brs, 1H,
NH); MS m/z (%): 748.7 (M ", 100). Anal. calcd for
CpHysNsOg: C 67.46, H 6.07, N 9.36; found C 67.38, H
6.01, N 9.25.
1.2.3 A HIRI R[4 R I BULEE 6 496 A%,

1] 100 mL = VB I 0.37 g (0.5 mmol) {54
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5,15 mL &7, 0.1 g (0.74 mmol) St IR A Hg. I
FERIGE 24 h. TLC ARG G4 5 k. 25, A 10
mL A, UKAR T E A, SR A aliiE. ok, T
e, 1B OO A NS 6, 773 82%, TLC Kl —4
. m.p.>300 C; '"H NMR (CDCl;, 500 MHz) §: 3.15
(brs, 8H, NCH,), 3.92 (brs, 8H, ArCH,Ar), 3.96 (brs, 4H,
NCHy,), 4.16 (s, 4H, OCH,CO), 4.20 (brs, 4H, OCH,CO),
5.20 (brs, 4H, NHCO), 6.93 (t, J/=28.0 Hz, 4H, ArH), 7.06
(brs, 4H, ArH), 7.13 (d, J=9.0 Hz, 4H, ArH), 7.20 (brs,
1H, ArH), 7.35 (t, J=8.0 Hz, 2H, ArH), 7.61 (d, J=38.0
Hz, 2H, ArH), 8.23 (s, 1H, NH); MS m/z (%): 882.3 (M",
100). Anal. calcd for C4Hs50N¢OsS: C 66.65, H 5.71, N
9.51; found C 66.59, H 5.77, N 9.42.
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[Fi A7 B B PO P[40 ek PR P 9 7 7.

FiAT A Iz oy il . i AIRig
BISERAEUEN] ) Scheme 1 R 4iH 5194, ESI-MS
U P R AR I 207 1 U, 5 W TR P 45 45 S
WEsE k. ki, a3 1K) Ar-CHy-Ar 101
Ry X L0, BT HOR I 13- B X B o AR A 4,
ekt g — 80t il T CeE TR A
Y4, 5 A0 6 BRI, ARG STIRES H R S 1
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