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Materials and Methods 

Attenuated Total Reflectance-Fourier Transform Infrared Spectroscopy (ATR-FTIR). The ALEN, β-CD, MIXT, and IC samples were analyzed using Fourier transform infrared (ATR-FTIR) spectroscopy. ATR-FTIR spectra were obtained using a Thermo Scientific Nicolet iS50 ATR-FTIR spectrometer in transmission mode with a wavenumber range of 4000 – 600 cm-1 with 16 scans. Results and discussion 
ATR-FTIR technique is widely employed to characterize materials, offering insights into the chemical composition and molecular structure of a sample. The characteristic bands of each compound were observed during the ATR-FTIR characterization of the ALEN and β-CD samples. In the ALEN spectrogram, stretching bands corresponding to the phosphate groups PO and P=O became evident within the range of 1250 cm-1 800 cm-1. Additionally, the vibrations and stretching associated with the amine group appeared at 3476 cm-1 and 1543 cm-1,[1], [2], [3] respectively (Fig S1). Visual inspection of the β-CD spectrogram showed a prominent broad band at 3294 cm-1, attributed to the stretching of the O-H group, along with a bending-twisting band at 1641 cm1 (related to O-H bond bending)[4], [5]. Furthermore, stretching bands corresponding to the C-H groups of βCD were visible at 2922 cm-1. In the range of 1152–854 cm-1, stretching bands were associated with C-O-C, C-C, C-O, C-H, and C–H groups[4], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16]. The frequencies and band assignments are listed in Table 3[1], [2], [3], [4], [5], [6], [7], [8], [9]. 
The ATR-FTIR spectra of IC and MIXT were significantly similar to the β-CD spectrum, as the β-CD bands overlapped with the ALEN signal. However, minor differences were observed. For example, in the band corresponding to the O-H group at 3290 cm-1, a shift of 4 cm-1 is observed compared to the β-CD spectrum. The IC complex and MIXT also showed a band at 1543 cm-1, corresponding to N-H stretching of the ALEN amine group (see Fig S1) [1]. 
The ATR-FTIR spectra of IC and MIXT showed a strong similarity to the β-CD spectrum because the β-CD bands overlapped with the ALEN bands. However, slight differences suggest the formation of a complex. For example, the O-H band at 3290 cm-1 from IC, which is shifted by 4 cm-1 compared to the β-CD spectrum, could indicate changes in the hydrogen bonding interactions between β-CD and ALEN, which is also reflected in the increased Ea of IC Studies, suggesting that this band is related to the formation of inclusion complexes.[4], [5], [6] ALEN, IC, and MIXT share a band at 1543 cm-1, associated with the N-H stretching of the ALEN amine group. The changes in band 5 ( Fig S1) could be attributed to specific interactions between β-CD and ALEN.[1], [15]  
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Fig S1. ATR-FTIR spectra acquired for the specimens: β-CD, ALEN, IC and MIXT. 
 
Table S1 Band assignments for ATR-FTIR spectra for ALEN, β-CD, IC (ALEN–β-CD), and MIXT (ALEN/β-CD). 
	Band 
	ALEN 
Wavenumber 
(cm-1) 
	β-CD Wavenumber 
(cm-1) 
	IC 
ALEN–β-CD 
Wavenumber 
(cm-1) 
	MIXT 
ALEN/β-CD 
Wavenumber 
(cm-1) 
	Ref. 

	1 
	3476 
N-H stretch 
	 
	 
	 
	[1], [2] 

	2 
	 
	3294 stretching vibration O-H 
	3290 stretching vibration O-H 
	3291 stretching vibration O-H (H2O y β-CD) 
	[4], [5] 

	3 
	 
	2922 
C-H  stretch 
	2922 
C-H stretch 
	2922 
C-H  stretch 
	[4], [6] 

	4 
	1641 
O-H bending 
	1641 
O-H bending 
	1641 
O-H bending 
	1641 
O-H bending 
	[4] 

	5 
	1543 
N-H bending, 
C-N 
stretching 
	 
	1543 
N-H  bending, 
C-N 
stretching 
	1543 
N-H bending, 
C-N 
stretching 
	[3] 

	6 
	 
	1413 O-H plane bending vibration 
	1413 OH plane bending vibration 
	1413 OH plane bending vibration 
	[5] 

	7 
	 
	1335 C-H 
vibration 
	1335 C-H 
vibration 
	1335 C-H 
vibration 
	[7] 

	8 
	1250 – 800 PO, P=O  stretching 
	1152 
C-O-C  stretching 
	1152 C-O-C 
stretching 
	1152 C-O-C 
stretching 
	[4], [8] 

	9 
	 
	1077 C-C stretching 
	1077 C-C stretching 
	1077 C-C stretching 
	[9] 

	10 
	 
	1022 C-O 
stretching 
	1022 C-O 
stretching 
	1022 C-O 
stretching 
	[9] 

	11 
	 
	938 C-H 
stretching 
	938 C-H   stretching 
	938 C-H   stretching 
	[7], 
[11], 
[12], 

	glucopyranose ring 
	glucopyranose ring 
 
	glucopyranose ring 
 
	[13], 
[14] 

	12 	 	854 
1,4-bond skeleton vibration / Breath of glucopyranose ring 
	854 1,4-bond skeleton vibration / Breath of glucopyranose ring 
	854 1,4-bond skeleton vibration / Breath of glucopyranose ring 
	[6], [15] 
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