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Supermolecule——Thermal Decomposition of Survived Cyclodextrin
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Abstract:
detail. The concept of a survived host was given. A survived host means the product of a host-guest supermolecule losing

The diversity of thermal decomposition behavior of host in a host-guest supermolecule was described in

its guest after heated. It served as a powerful evidence for the weak intermolecular interaction between host and guest
in inclusion phenomenon. Focused on survived cyclodextrin (survived CD), the present work carefully compared the
differences of thermal decomposition behavior among free CD, complexed CD, and survived CD, and pointed out an
important conceptual error which had occurred in some papers due to a lack of appreciation of the relationship between

survived CD and complexed CD.
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Fig.1 A schematic drawing depicting the structural
transform among free, complexed, and survived CD

W AT AU S T 284 . Ui 2 S A 2575 CD /Y
ORIt R 03 0 2 LKL 2 FIEL 3.

PO HT LI TG 2 Hr . 2578 HAl R
(DSC), “HH 4 FHAAGE 28 B FE 32 G R o o o L A4
e B A A T O ) R e,

FITE AR K, X4 CD i &, K7L aa Kk
FERR K TR 2R, A7 AE T CD Y BA. T Al i A 25 44
BT AL EIREE 2 Bk (LA 2). ThiAE
454 CD P, 5 CD A BAE AR KA HLE
TRorF, W H STERS ERE T, #0 CD W aim e
R 3). MERTE R, 2454 CD IH
T, 574 CD LK.

Kl 2 J2iif B 45 B-CD Bl B-CD /K& 1E 10 K-
min™ FHEEFE T TG #h4. t BRI, 78 5 2
B-CD , K3 AT LU i — R R ik I 203 7,
SEIJE IR 3T S5 )5 I B-CD B fb ks R A s B
ok, TG Ik AE 373 K A — A KRE A B a XL
TR FHIFES, B BT F B-CD Kl 7 i
HIHEAMA ZRFA EE D, B ] —A KR
X -5 b. FiJ5 B-CD 7€ ¢ K24, EA d X
S B RS i R A T O L

Li M HAVEHFYER TG F1 DSC #F5% B-CD Fi

120

100

Residual mass (%)
D 22
< o

T

S
=3
T

[
<
T

200 500 500 700
T/K
B2 EAB-CD 7 10 K-min™ FHEERTH TG gk
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Table 1 Decomposition temperature points of Survived CD in some host-guest systems

Host Guest T/IK v»/(K*min™)  Ref. Host Guest T/K v»/(K*min™) Ref.
a-CD water 613, DSC - [21] B-CD diclofenac sodium 592, DSC - [29]
a-CD methyl mercury 613, DSC — [21]  B-CD  4-(4-nitrophenylazo)-1-naphthol 585, DTA 5 [30]
a-CD  cetylpyridinium chloride 557, TG 10 [22] B-CD genistein 594, TGA 2 [23]
B-CD water 598, TG 10 [22] B-CD cyhalothrin 579, DTG - [24]
B-CD water 613, TGA 2 [23] B-CD daidzein 596, DSC 10 [31]
B-CD water 578, DTG - [24] B-CD cinnamonoil 573, DSC 10 [32]
B-CD water 583, DSC 10 [25] B-CD phenylalanine 591, DTA 2 [33]
B-CD allyl isothiocyanate 600, TGA 10 [23] B-CD phenylalanine 597, DTA 3 [33]
B-CD diphenyl 592, DTA 10 [26] B-CD phenylalanine 606, DTA 5 [33]
B-CD p-hydroxydiphenyl 598, DTA 10 [26] B-CD phenylalanine 613, DTA 8 [33]
B-CD  2,2'-dihydroxydiphenyl 603, DTA 10 [26] B-CD phenylalanine 618, DTA 10 [33]
B-CD  4,4'-dihydroxydiphenyl 611, DTA 10 [26] y-CD water 533, TG 5 [34]
B-CD vanillin 590, DTA 10 [27,28] y-CD clotrimazole 563, DTG 5 [34]

T: decomposition temperature points; v: heating rate; DTA: differential thermal analysis; DSC: differential scanning calorimetry;

TGA: thermogravimetric analysis
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Fig.4 TG curves of free 3-CD at the heating rates of
5,10, 15, 20, and 25 K-min™
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Fig.6 Relative intensity changes of three molecular

ion peaks during the thermal decomposition process
of clove 0il/3-CD supermolecule™
G, H, and H, represent the molecular ion peaks of clove oil (m/z,
164.0841), the fragment 1 of B8-CD (m/z, 60.0214) and the fragment 2
of B-CD (m/z, 163.0608), respectively.
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Fig.7 XRD curves of free 8-CD and survived 3-CD of
clove 0il/3-CD supermolecule
a) free 3-CD (298.2 K); b) free B-CD (553.2 K); ¢) survived 8-CD
(553.2 K)
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