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Figure 1 meso Position functionalized calix[n]arenes and pillar[n]
arenes, and their applications in the fields of drug delivery, sensing, and
molecular machine (color online).
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Figure 2 The bromination reaction of calix[#n]arenes with NBS (color
online).
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Figure 3 The bromination reaction of Boc-protected calix[6]arenes
with excess NBS (color online).
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Figure 4 Bromocalixarenes hydrolyzed over CaCO; to give 5, and the
oxidation of 5 gave keto[n]calixarenes 6 (color online).

FAABEMO-. N-v S-H B C-FIhRe L F AT,
FEHEIE R, AR I AT A AN S AR )
VRIS I BT N (ES). B EmT N
PR G IR, W BT AL T C-Br AR E MY it
PR Rk 1 B8 1 TR P 75 RO AR A A m.~ﬂ&mm
CEZ RTINS F, R BRI AT b 7R
M RAMETENHEMAEA, W2,2,2-=®H LM
(TFE). 1,1,1,3,3,3-% 7% N EL(HFIP) 2 =% L BR(TFA).
IRARHE [41 55 AT A 038 W] A5 9 TR 1 SR AZ R (o 2
BBV TR ER) N, 13 3K MR IR &
). ARG E2bAI2e 51,3- 78 B m E R AL A
S, FTERE RS 2L TR R R A ¢ S g
IEAh, I IS A R T SN, 3B AT R B SINT
FRECY, IR LT, RSO ST ARG ) B 4%
P, RAE AT,



SRITIR A MEO7 KRR J7 S b e Ao T 26 S L Th et

+-Bu -Bu

O] e [
B ionizing solvent

2 Nu 7
OMe OCH,F;
OFt OCH,CH,0H
O-n-Pr
O-i-Pr
O-n-Bu

7

B 5 AT 2 R AL AR R

Figure 5 Nucleophilic substitution reactions of bromocalixarene 2.

2.2 NBSHALE:

20134F, Fischer® 4R i& 7 it NBS B %A AL 15
FIBEFR[4]75 2 DY PRI 1) 4 BT VED ). B[4 75 2 1a
AR AM G R 25 1F T 53 B AINBS K B AL O,
CLCHCIL MK R A PIME NI, — 045 34 B R
W[4175 %26a (16). S5EARR BL(E3)AFIFIZ, TEttid
FEF BT 0 B U IRA =4, BUR AR HERR A7 AR AL
HUAR I )\ IR H ()4 DL K Ho A [R] B 75 C=O A1 CBr, 1)
(B4 A4, AR TC e WA e (Rl e A B B A v B B i
P, I T K K e 4k T A2 AR 2 ) DU B EUA R 4 6a.

Biali i 4175201 04E4R IS T IR A B B
615 R 5%, fEVIEMRIE(THF). 7K. CaCO,Hh,
T 5 NBS B A 2 SN R ST FE A )42 (B
7). BT EALBRF IR A, 1R E XSS R e AR
F RIS, FrCATHF% 75> F 5NBSHI N e
PR NTE L T e R R, FERREMN T BRATE
PI8I = AR MERE =y, 5 R I N AR O R 8 1) P Ak ] Il
T 5SOCL RN 5, #t—H k47 Ja AT A 4.

2.3 Hfey:

20014F, BennettiffRZH R L T —FiE OAR[4] 55
J BRI B ) B AR TV, ARATT A B DY R AR R X
BUT A4 5 R 1a g H5IE T RN, 1528 —Fg
b a4, 1% b R) A Y B 67 B AT A b A i AR A B
TR, 19 B B EURAR 407 BT (K18).
Léppchenif fRZH 76201 545 5% bR 40 AL VE7E 5 42

4

t-Bu t-Bu
NBS, hv (500 W)

CHCl3/H,0
(71%)

Figure 6 The synthesis of ketocalix[4]arene by calix[4]arene with a
large excess of NBS (color online).
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Figure 7 The photochemical reaction of calix[6]arene with NBS in
THF/water/CaCOs (color online).
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Figure 8 Preparation of mono-functionalized calix[4]arene by lithia-
tion and electrophilic substitution (color online).
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Figure 9 The preparation of monochloro derivative of calix[4]arene
and single bond linked calix[4]arene (color online).
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Figure 10 The chemical structure of M-Calix-DPE(OH), (13a) and P-
Calix-DPE(OH), (13b).
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Figure 11 The oxidation of the atropisomer of p-tert-butylcalix[4]
arene tetraacetate with CrOj; (color online).
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Figure 12 The reduction of the carbonyl groups of tetrahydroxy-
ketocalix[4]arene with NaBH, in 2-propanol (color online).
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Figure 14 The synthesis of methylene-substituted calix[4]arenes by
the reaction of diynes with bis(carbene) complexes (color online).
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Figure 15 A stepwise route involving cyclization of calix[4]arene
monooxo derivatives (color online).
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Figure 16 Bis(phenylethynyl)calix[4]arene 28 undergoes photo-
chemical cycloisomerization to afford the calixarene derivative 29.
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Figure 17 Pillar[5]arene was treated with a slight excess of NBS, then
hydrolyzed over SiO, to give alcohol 31, and the oxidation of alcohol 31
gave ketone 32.
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Figure 18 The synthesis of pillar[5S]arene derivative with n-BuLi.
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alkylation.
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Figure 20 The construction of rotaxanes of a methanofullerene
derivative bearing a pillar[5]arene subunit and porphyrin (color online).
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Figure 21 Chemical structure of compound 38, novel analogs 39, and
radiotracers 40 and 41.

FEIZNERLE & C T, ik, RIS THERK
AR EARA, JUTEK T 2SI AIERLSY, AT LA
Wi AR 2 0 T WU G AR, R GA I 7 T
NZ DRI R R RSt T — A AT ¥t 7
). ETHFH, #[5175 330720 mM) = A dE
TSI 50, RS 06 Y IAE 29445 nmAb, H55 R R 2
NTPEFIAE % 2 JL RPN K3, B3 2 3] T R
il ARG, PeSaigg, RS VIE A MR
EH S UOLIER(AIEE) 157 (K22).

5 HEHRYE

AR B 55 Je AL 55 S AE Hemeso i B 7 75
BAT Ve ARG RE S, OV EHASAI7 il
EYREEATIRR OURIR L 7 BB S, M MR
KA K meso S KIMB 7k T BT HESE 9 LA R 34
Jr: (1) XTSRRI I R ) 1 A NBS IR
R NBSH ALk, 1B T ZE A A b i A A AL % AL
5B Mimeso i K75, (2) AT HAM G )7 AL
JICHA T 30 o 4B A R A SR R R AT SE Blmes o fir

@ \

(c) -~ i —— :
LIRS
\t- * g w .’/ e

i (e) (9)

DCBcpR, 33 DCB c ps, 33

Bl 22 (a) DCBC3345 4 THAL K, (b) DCBC33 ) di A i AR ]
(c) DCBCpR, P-33HRIDCBCpS, M-33 1) HFlky Gt mefs;
DCBC33dfi(d, e)fI AR, g), S FIEIE(, HFITE
330~380 nmp KKK AOCIES T HIE B (e, ) (HLHIR:
500 mm) (1% 2% hiRZ &)

Figure 22 Total structure of DCBC33 (a), the crystal packing diagram
of DCBC33 (b), the two conformational enantiomers of DCBCpR, P-33
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Meso position functionalized calix[n]arenes and pillar[r]arenes and
their applications
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College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China
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Abstract: With the rapid development of macrocyclic chemistry, the functionalization of calix[n]arenes, pillar[n]arenes
and other methylene linked macrocycles at their meso positions has drawn much attention. These modified macrocyclic
derivatives have new functions on the basis of not changing their original properties. Not only more functional groups
can be introduced, but also their applications, such as drug delivery, chemical detection, fluorescent system fabrication,
are further improved due to the self-assembly behavior of host and guest. Based on the comprehensive analysis of the
current research on the modification of calix[n]arenes and pillar[n]arenes at meso position, this review systematically
summarizes the modification methods, the changes of the modified structures, and applications. The opportunities and
challenges of its future development have been discussed.

Keywords: calix[n]arene, pillar[n]arene, meso position, self-assembly, supramolecular chemistry, host-guest
interactions
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