Electronic supplementary materials Mendeleev Commun., 2022, 32, 816-819

Comparative analysis of the thermal decomposition kinetics of g-cyclodextrin
inclusion complexes with anabasine at different heating rates

Zeynolla Muldakhmetov, Serik Fazylov, Oralgazy Nurkenov, Meiram Burkeev,
Akmaral Sarsenbekova, Arstan Gazaliev, Aigul Muratbekova and Santay Davrenbekov

S1



Weight loss, mg

Weight loss, mg

Weight loss, mg

Weight loss, mg

12 4.0
() B-CD
< 3.5
AN k=
10 + 1S
g, 3.0
——5.0°C min™ - ——5.0°C min™
@ 254
s —— 7.5°C min™ 4 ———7.5°C min™
10.0°C min™ £ 204 10.0°C min™
(=2}
— 12.5°C min™ g 154 —— 12.5°C min™*
6 Q
=
£ 1.0
2
0.0
2 T T T T T -0.5 T T T T T
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Temperature, °C Temperature, °C
6.0 0.8
(b) u B-CD:An (1:1)
5.5+ c 074
E
4 =2 4
5.0 2 o6
25 ——5.0°C min* g 05 ——5.0°C min™
——7.5°C min™ = —— 7.5°C min*
4.0+ 10.0°C min™ S 04+ 10.0°C min*
L1 o e |
35 ——12.5°C min i 0.3 ——12.5°C min
=
3.0 S 0.2
5]
2.5 QO 01
2.04 0.0+
15 T T T T T -0.1 T T T T T
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Temperature, °C Temperature, °C
5.0 0.7
(c) o B-CD:An (2:1)
4.5 £ 064
- =
4.0+ =2}
€ 054
3.5 1 ——5.0°C min™ a
3.0 —— 7.5°C min* £ 04 ———50°Cmin’
’ 10.0°C min™ 5 —— 7.5°C min™
251 ———12.5°C min™* g 0319 10.0°C min™
i o —— 12.5°C min™
2.0 32 0.2
©
1.5 2
L 0.1
1.0 e
05 0.0
0.0 T T T T T -0.1 T T T T T
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Temperature, °C Temperature, °C
6.5 0.7
. (d) - B-CD:An (3:1)
6.0+ \ ‘£ 064
55 g
> E o5
7
5.0 ——5.0°C min™ S 4, ———5.0°C min™
I o, inl = 7 o, fol
45 7.5°C min . E’ 7.5°C min
10.0°C min" ";’ 03 10.0°C min™
4.0 ——12.5°C min™ o ——12.5°C min™
= 024
3.54 g
©
304 A 01+
2.5 0.0+
20 T T T T T '01 T T T T T
0 100 200 300 400 500 600 0 100 200 300 400 500 600

Temperature, °C

Temperature, °C

Figure S1 Temperature dependences of weight change, rate of weight change for f-CD (a) and inclusion
complex B-CD-An (1:1) (b), B-CD-An (2:1) (c) and B-CD-An (3:1) (d) (under nitrogen atmosphere).
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Figure S2 IR spectra of decomposition products of B-CD (a) and inclusion complex B-CD-An (1:1) (b),
B-CD-An (2:1) (c) and B-CD-An (3:1) (d) fixed at temperature from 0 to 600°C.
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Figure S3 Linear fit of thermogravimetric data for B-CD (a) and inclusion complex p-CD-An (1:1) (b), B-

CD-An (2:1) (c) and B-CD-An (3:1) (d) at various heating rates (from 5.0 to 12.5 °C) in a nitrogen

atmosphere according to the FR method.

S4



4.0 0.9

—=—5.0°C min* . (a) o8 . (b)
351 —«—75°Cmin® =
10.0°C min™ 0.7 4
3.0 — = 5Q° int
o —+—12.5°C min™ o 5.0°C min
£ .5 £ 064 —+—7.5°C min*
£ 25 £ o
g, g 05 . 10.0°C m?nrl
< 201 - . —v—125°Cmin
§ § 0.4
15
S S 03
3] 51
@ 1.0 I
k73 j) 4
14 & 02
0.5 01
0.0 0.0+
0.5 T T T T T T 0.1 T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0
Conversion Conversion
0.9 0.8
(c) v (d)
08+ 074
074 064
e 064 ——5.0°C min® 3 —+—5.0°C min™
£ L E 054 -
o —*—7.5°C min o —=—7.5°C min
054 v
E . 10.0°C min™* E 94 10.0°C min™
£ 04 ——12.5°C min* £ ——12.5°C min*
c c 03+
S 034 S
§ 0.2 é 021
@ ] x
01 014
00 ] STyyyyYl 00 B
-0.1 T T T T T T -0.1 T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Conversion Conversion

Figure S4 Family of curves of reaction rate (do/dT) versus degree of conversion (o) for -CD (a) and
inclusion complex B-CD-An (1:1) (b), B-CD-An (2:1) ( ¢) and B-CD-An (3:1) (d).
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Figure S5 Surface of $-CD (a) and inclusion complex of -CD-An (1:1) (b), B-CD-An (2:1) (c) and B-
CD-An (3:1) (d) in three-dimensional space: the dependence of the reaction rate ( A-da/dT ) on

temperature (T) and degree of conversion (o).
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