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Figure 1. Application of supramolecular capsule to
extraction/separation process.
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Figure 2. Structures of resorcinarenes and their derivatives.
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Scheme 1. Synthesis of "Teflon footed" resorcinarene 1c.

BRENTZTINANFTI LI T L—r D
W, 1c ZiF N7 v 4 F 2o HFE-7100 (A
FANR—TNrFuaTdTFLro—T)) BIOW
FC-72 (=7 vFua~Hr) 2\, 7>
FEH RN 60wt OB WNR 7 VAT AYS
ﬂm%%#a&mﬁﬁwmﬁﬁﬁofwto

Wiz, 1c BHIfFs N EEZ R LD T, Z
DT NVAH T A ARSI o il 2 JE L
7=, 1a X, 74T RAWPEFC-72 L A % ) — )L
OMEHE TILFC-72 IZHBEET~0%TH Y, Eilg
TFLTIHENT 1L 1% T, 1F&AE FC-72 (25
BlL7Zevot=, —J7, 1c 1L, A%/ —/L L D#l
A TIL FC-72 ~D 4301 99. 7%, Fifig—F /LT
1£99.2%, 7 h=hKU/LTIX99.0%THV, 1F
I EBIR A FC-72 (24FE L 7=,

é61:®1cﬁMW4m0@E@7wﬁ§x
W ¢ 8 pF ok LT 6 BIADFH TRV
(1¢)s - H,0)¢ (LLF%, (1c)6k%aﬂ) AL T
WA Z LM LT (Figure 3).,

HFE-7100/ < B IR AR T 1 DA
7 MVERIE LICRER, _UBURREA LT
72vy HFE-7100 £ Ci%, 1c OO+ 7 &i(Z
ANz &z 55 HFE-7100 43 D A F

(1¢)6>(CsHe)s

R¢ = CH,CH,CH[CH,(CF2)gCF 3l

Figure 3. Structure of "Teflon footed" resorcinarene 1¢c and model
of the hexameric assembly (1¢)g, encapsulating eight benzene
molecules. Peripheral highly-fluorinated alkyl groups (Ry) are
removed for viewing clarity.
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Figure 4. "TH NMR spectra (400 MHz, 300 °K) of A) 1¢ (50 mM) in
HFE-7100. B) same as (A) after the addition of 2.2 equiv of benzene
(1c, 50 mM); HFE-7100/benzene = 100/1 (v/v). C) same as (A) after
the addition of 11 equiv of benzene (1c, 48 mM); 20/1 (v/v). D) same
as (A) after the addition of 90 equiv of benzene (1c¢, 35 mM); 5/2
(V/V).
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Table 2. Diels-Alder reaction in the presence of catalyst 1¢
in fluorous solvent.2

Entry  Host (mol%) Time (h) Solvent? Yield (%)°

1 none 12 FC-72/hexane 2
ST LN\ 7SR 2 Al Y - - —, N
TG FRRREE B L 72 2 LR LT Y, 2 1c (10) 12 FC-72hexane 62
AW T —~Th D0 Filikie =0T 28 3d none 12 FC-72/hexane 9
AL S ORI LT Z &35, 4¢ 1c (10) 12 FC-72hexane 80
5e none 12 FC-72/hexane 21
Tablg 1. Association constants K, for the complexation of 6¢ 1¢ (10) 12 EC-72/hexane 85
3,3-dimethyl-1-butanol 7 and tert-butylbenzene 8 by (1¢)e - none 14 HFE-7100 16
and (14)s at 300 K.
8 1c (10) 14 HFE-7100 77
Ka (MY 9d 1c (10) 14 HFE-7100 75
Capsule Solvent
7 8 Reaction conditions: benzoquinone (0.25 mmol), cyclohexadiene
4 (0.25 mmol), host 1¢ (0.025 mmol in the case of 10 mol%), 800
(1e)s HFE-7100 1.8 xi0 54 rpm, 50°C. b FC-72, HFE-7100 (1.0 mL), hexane (0.5 mL). lisolated
yield.  9Addition of ethanol (1c : EtOH = 1 : 5 ). ©Benzoquinone :
(1a)s CHCls 55 1.1 cyclohexadiene = 1: 2.
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Table 3. Recovery and reuse of calix[4]resorcinarene 1¢

in Diels-Alder reaction in FC-72/hexane in the presence
of ethanol.

Entry 1c¢ (10 mol%) Time  Solvent Yield (%)?

1 1st use 12 FC-72/hexane 80
2 2nd use 12 FC-72/hexane 82
3 3rd use 12 FC-72/hexane 80
4 4th use 12 FC-72/hexane 81
5 5th use 12 FC-72/hexane 78

Reaction conditions: benzoquinone (0.25 mmol),
cyclohexadiene (0.25 mmol), host 1¢ (0.025 mmol in the
case of 10 mol%), 800 rpm, 50°C. Plsolated yield.
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