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Molecular Recognition and Application in Industrial Field Based on Macrocyclic Host
Thiacalixarene System

Fumio Hamada**

Abstract

Thiacalixarene (TCA), which is a macrocyclic host molecule, where benzene rings are combined with sulfur atom.
TCA has unique capability such as making an inclusion compound in the cavity by non-covalent interactions such as
hydrophobic, hydrogen bonding, n-rt, and van der Waals interactions. Such an interaction between intra molecule or
inter molecules are making beautiful 3D architecture, which is able to create intelligent molecular such as nanoscale
capsules and cage structures. Those interactions play an important role in the living systems, frequently occur in
supramolecular assemblies. These assemblies have great potential for selective guest encapsulation, drug delivery,
transport, and catalysis in many applications, since the interior spaces can be functionalized to achieve different
desirable functions. In an addition, TCA has affinity for the metal ion because of due to sulfur, which seems to be
preferable for infinite intermolecular interaction in the solid state because their bridging sulfur moieties have a high
affinity toward a wide range of metal ions, moreover in even the application field, metal extraction capability in

especially for the platinum group metals (PGM) is so large.

1. [FC®IC

p-tert-7 F )T = )—)L L SCl, & DFIRILET p-tert-
TFNT =) —)Vin 4 EEIRITE# R > 72 p-tert-7 F VT
THV I A4T V=20 1993 4, BRSO XL ¥
THEMESNT. £ OEAMINERITAR < R D BT
(B BRI ITE B 2o 7o, 1997 SR EF 5
DHFFET N—T7"L (R) aZEREWIETT & OILFOT
2 BEREBUSIZ X 2 REBGIEDSHENL SN, YK, AF
I//fé“ff)ﬂj( ZWle o7 p-tert-7 FNAV T AT L—
PHROEE L DA T LTHERESATWE. b
fcﬁ%l IXVANEDER TH L EEICHN LI DM E D
VAERRLTT VBT Calix &5, AV IATL—2
CRFEFREEEWT AT L= EME ERT D)
ADIEFETdH Y I7EBH K TE %@ﬁ%ﬁ#éﬁ%“
FEVWIHIERTHD. RITHRT 5% %ﬁfoﬁﬁﬁé

7 DOEY AT V)“&ﬂ:/\%ﬁ/ﬁk%ﬁ5ﬁ
XY 74T —RThD. p—tert—79"/l/7"7)‘y?7<71/*—/
MRS DA & p-tert-T TV EEME LBLIZ Y v A
TL—2 T D58 00 5. ptert-7 FIVFT I
AT L= OF TIIMEZ BN LEBEN/RE TH D

2016 4F 8 A 24 HH

TR R T R A B L LA %8 B, Graduate School of
Engineering Science,  Akita University

ﬁ9y717v~‘/0)*ﬁ%%{2!§& WOEBKTHS. K1 &
WK 3 a2 Lz 4 BIROKEMEDY Y7 A[4]T
V~/k£1‘$73J7\®%m%%h%hmﬁ‘.

K1 KIS I ATV —2 03K 3 o5+ % AlPE
L 7= fE aa s e

%] 2 H%Wﬁ)x



2 EHSCY

FT AV I AT b — O¥ERRITZELNICH ) 1 %
B iAFABALEM DB, IZ‘L%%\%’O?XZ )
L, ZZALNTORBEE MM & LT oRe &k U2
FLIZHE & BV A RPN Z ik $ H AT A,
& DTS BRI A BN L7 AR E ) R
VIMI R DB TINE TR S < ORSREME S T
SINTWBED, ptert-T T NT T IV I AT L—2 135y
TFICHREIR T2 Ete Z 005, INLE % &0 3d
LB OZEHIE IZ RS A RBAE K OB 7O A
TBES) CHT- G ORREMER BV, DI AT L —
NNTEENTF T HY I ATV — N R AT Tk RerE & SO
PRI T 2B FIRE & 72 5. ARRIZR W T
WFTHIIAT L= ERAEIZDOWT, QFTHy
JAT L — & @SRRI Z DWW T, G)YKEEET T Y
VI AT L —r DB REEHIEIEICONT, (4) @REIT
WS TIERRIC DWW, )T THIvIAT L —r
8 R ol T s s AR ol = o A N A A 3 R

2. FFHAVYORNTL—UBRBGEISDINT
MR OIS K D F T AV R[4 T L — AR iEIR % B
WS % 8 D T2 O A BRICER IR O, [X] 3 12 ARV —h
AN I

=5 5.5.5 00

3 EROIC LD LB AR

HE DI 4 1T BT ptert-7 F VT ) — v b
Wi Z# \WEAFET, MBS 25 Z & ThbKFEDRAE%E
PEST 4 BARD p-tert-7 FINT T VI A[4] T L—2
W) ZSUSREN D 54%DIHEEF TN DA, 6 ik
(2), 8 EEQB)DAEMBIMEFEL TN D.

Bu!

NaOH, 230°C
+ § ——————
MeO(CH,CH,0);Me

OH

M4 EEOLIZEDAEMIE?

S HICEH LM 5 T HIETHEAEE T =/ —L 2
BRA R E L TBRIbSE 5 2 LT 83%D IR
THEMZHEEL TS, ZOLEEMEERBEZLET
6 EIRTH D p-tert-7 F VT T AV I A[6]7 L —2 % 5%,
SEINTH D p-tert-7 F IVF T AV I A[8]T L —2 % 4%

DILRTHTND.

ut Bu' Bu' Bu'

@ @ Q e ol)

S
OH OH OH HO

5 2 BIENSD ptert-7 FNTF T I I[4]TL—r

DTS
1 HHHRO
Run Template Yield (%)
TC4A TC6A  TC8A

1 Terephthalic acid 41.9 5.2 1.6
2 Phthalic acid 64.2 0 0
3 Isophthalic acid 12.6 3.6 0.8
4 Benzoic acid 24.2 9.1 0
5 Glutaric acid 41.5 5.9 0
6 Acetic acid 133 10.6 0
7 Phenol 252 34 0.5
8 No template 20.7 2.0 0

Temperature: 230°C, Reaction Time: 4h, Catalyst: NaOH
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NaOH*" T °C:time h® 1 2 3

1 0.004/0.1 180:24/230:5  10.13.6  18.1/6.5 0/0

2 0.004/0.1 180:24/230:12  53.4/19.3 7.52.7  2.7/1.0
3 0.004/0.1 180:24/230:24  77.0/27.8  0/0 4.6/1.7
4 0.004/0.1 180:24/230:48 72.826.3 0/0 1.5/0.5
5 0.004/none  180:24/none  1.6/0.6 0/0 0/0

6 0.002/0.102  180:24/230:5  15.0/54  12.6/4.6 0/0

7 0.02/0.084  180:24/230:5  29.3/10.6 7.929  0.3/0.1

* Molar ratio with 0.2 mol of p-tert-butylphenol
P For the first/second step, respectively
¢ Isolated yields of 1, 2, and 3
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pH 1 2 3 4 5

1 64 0 0 49 1.2
2 80 0 0 38 1.8
3 72 0 0 20 3.1
4 40 0 0 1.7 4.0
Note: [M] = 1.0mM; [E]= 1.0mM; time = 24h; temperature =
20 % 1°C.
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