
 

 

ISSN:1539-1590 | E-ISSN:2573-7104 
Vol. 5 No. 2 (2023) 
 

© 2023The Authors 
 

14227 

MOLECULAR STRUCTURE DETERMINATION OF 1-METHYLNEPHTHLENE 
WITH Β-CYCLODEXTRIN INCLUSION COMPLEXES USING NMR 

SPECTROSCOPY 
 

Madhavi, Dinesh Kumar Sharma, Manisha Sharma 

1Institute of Applied Science, Mangalayatan University, Beswan, Aligarh-202146 
Corresponding Author: Madhvi 

Corresponding Author’s Email Id:mismandavi25@gmail.com 
 
Abstract: 
 
DFT is a decisive tool for determining the structure of small organic molecules. The inclusion 
properties of 1-methylnephthlenewith β-Cyclodextrin were examined in this study. Several 
methods were used to further analyze the inclusion compound that was finally prepared. The 
results indicated that the peak position of β-CD shifted after inclusion, and the ratio of β-CD to 
1-methylnephthlene was determined to be 1:1.  
Keywords: β-cyclodextrin, 1H-NMR, 1-methylnephthlene, DFT. 
Introduction: 
Drug stability is crucial for the pharmaceutical sector. Creating settings or systems that stabilise 
medications so that they may be safely administered to a patient is likewise a major scientific 
problem. Numerous techniques that depend on managing external factors (such as pH and 
temperature) that might change over time have been put forth. [1,2]. Drugs can be more robustly 
encapsulated in a media that shields them from chemical reactions. In this work, we investigate 
the potential of cyclodextrins as encapsulating agents using model systems. Cyclodextrins (CDs) 
are oligosaccharides made up of different quantities of glucose units connected by α-1,4 [3]. The 
sizes that are most frequently seen are the α-, β-, and γ -CD, or 6-, 7-, and 8-member cycles, 
respectively. Because of the CD structure, the molecule has a molecular size cavity, or 
"molecular bucket." Because hydroxyl groups line the cavity's rims, unsubstituted CDs are 
somewhat soluble in water; the cavity's contents, however, are quite hydrophobic. Due to these 
characteristics, the CDs have the special ability to combine with organic molecules in water to 
create host-guest inclusion complexes. [4]. The most widely recognized type of CD:guest 
complex is the socalled 1:1 perplexing, in which one Disc atom has one visitor particle inside its 
depression [4-6]. It is deeply grounded that such Album complexed species show compound and 
actual properties that might be very not the same as that saw in homogeneous arrangement [5-
11]. These distinctions might be changes in item type, item conveyance or pace of response. 
Specifically, rates might be expanded or diminished upon complexation, contingent on the kind 
of response and the reagents in question. Lately much exertion has been made to investigate and 
foster drug utilizations of Compact discs [11-18], including the readiness of an assortment of 
derivatized frameworks with better poisonousness profiles [12]. It has been called attention to 
that CDs show guarantee as medication stabilizers [1, 11, 19]. Drugs epitomized in 1:1 CD 
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edifices frequently show decreased paces of response towards water-based reagents because of 
compartmentalization [1, 10, 19, 20]. Response restraint has additionally been seen with other, 
non-drug, visitors [7, 21-26].Worked on substance security in CD host-visitor frameworks 
emerges from epitome. It makes sense that the more complete the embodiment, the more 
noteworthy the confinement of the visitor and the more completely safeguarded it will be. One 
potential methodology is to foster frameworks shaping higher-request buildings. By 'higher-
request buildings' we allude to have visitor frameworks contained two Cd and one visitor (2:1 
edifices) or two Compact disc and two visitors (2:2 buildings). There 2-Anthracene sulfonate and 
2-anthracene carbonate structure 2:2 buildings with β-Album [27]. Nonetheless, it is higher 
request edifices of Compact discs with naphthalene and subordinates stand out. An early report 
from Ueno et al. [28] on the 2:2 complex of β-Disc with 1-naphthaleneacetate was trailed by a 
progression of articles from Hamaiand, all the more as of late, Bohne et al. [24, 28] and Grabner 
et al. [29] have laid out that naphthalene and its subsidiaries promptly structure 2:2 buildings 
with β-Album assuming the naphthalene and Disc focuses are adequately high. These are areas 
of strength for somewhat with revealed development constants on the request for 4000 M−1 [30-
32]. In most of these frameworks the presence of the 2:2 complex is shown by perception of 
naphthalene energized dimer (i.e., excimer) fluorescence. Different frameworks, for example, 6-
bromo-2-naphthol and α-Compact disc, for instance, structure 2:1 host;guest edifices [33]. Data 
on the elements of higher request Disc buildings is restricted.  
 The current commitment presents results on the β-CD:1-methylnaphthalene framework under 
states of 1:1 complex development. Based on the properties of  β-CD:1-methylnaphthalene, we 
have estimated the inclusion behaviour of  beta-cyclodextrin as host and 1-methylnaphthalene 
guest using 1D NMR experiments. 

1. Experimental Analysis 
1.1.Reagents: β-Cyclodextrin was purchased from Sigma-Aldrich and recrystallized twice 
before their use. 4 propyl phenol and other reagents were of analytical grade and used as 
commercially.  

1.2.Inclusion Complex Synthesis:β-cyclodextrin and 1-methylnaphthalene phenol was 
taken and dissolved in doubled distilled water and methanol. After that, a solution of 1-
methylnaphthaleneand methanol was dropped into β-CD solution with stirring for 24 h at 
room temperature. At the end, an inclusion complex of 4-propylphenol with β-CD was 
obtained by filtration method[34]. The as obtained product was washed with methanol 
and water to clean the residual guest and host monomer respectively. Finally, it was dried 
in oven for about 48 h and further used for analysis purposes. 

 
2. Results and Discussion 

i. 1H-NMR Study 
The NMR spectrum of the pure beta cyclodextrin, 1-Methylnaphthalene and inclusion complex 
was studied. The NMR spectrum of the inclusion compound exhibited a small shift in the peak 
position towards upfiled in the cavity protons of β-CD (Ulaş 2020; Do et al., 2022). A change in 
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the NMR peaks of cavity of β-CD was due to the presence of 
also due to the anisotropic. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2.1 
 
After inclusion, it was observed that the β
compound[35].The chemical shift changes at H
compared to others protons. The inclusion spectrum (Fig. 
Methylcyclodextrin was successfully incorporated into the cavity of beta cyclodextrin and 
formed a well known compound. Further, the mocking docking study was also performed in 
order to confirm the inclusion [36
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2.2 1H-NMR spectrum of pure and inclusion complex
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3 and H-5 protons in comparison to other protons. The shifting 
CD was due to the presence of п-electron rich benzene ring and 

Fig. 2.1 1H-NMR spectrum of cyclodextrin 

After inclusion, it was observed that the β-CD protons peaks shifted in the inclusion 
The chemical shift changes at H-3 and H-5 protons, showed maximum shielding 

compared to others protons. The inclusion spectrum (Fig. 2.1) showed that the compound 1
Methylcyclodextrin was successfully incorporated into the cavity of beta cyclodextrin and 
ormed a well known compound. Further, the mocking docking study was also performed in 
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CD protons peaks shifted in the inclusion 
5 protons, showed maximum shielding 

) showed that the compound 1-
Methylcyclodextrin was successfully incorporated into the cavity of beta cyclodextrin and 
ormed a well known compound. Further, the mocking docking study was also performed in 
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ii. Molecular docking studies
The molecular spectrum was performed in
Methylnaphthaldene) into host molecule (β
Algorithm in Auto dock 4.2.6 programme in which host molecule is considered as a fixed 
residue and guest molecule is flexible. The Gasteiger charge was developed on host molecule 
while charge on guest molecule was added automatically and the most stable conformation was 
obtained from the software whichare shown in Fig.
guest molecule is successfully embedded inside the cavity of beta cyclodextrin.
 
 
 
  
 
 
 
 
 
 
 
Molecular docking image of inclusion complex of 1
 
3. Conclusion:  
Thus, this analysis showed that the guest molecules 1
inside the cavity of host molecule. In this was both the molecule showed a 
guest interaction and the results were also supported this interaction. 
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while charge on guest molecule was added automatically and the most stable conformation was 
obtained from the software whichare shown in Fig.2.2. The docking analysis showed that the 

molecule is successfully embedded inside the cavity of beta cyclodextrin. 

Molecular docking image of inclusion complex of 1-Methylnaphthaldene and Cyclodextrin

Thus, this analysis showed that the guest molecules 1-Methylnaphthalene was easily embedded 
inside the cavity of host molecule. In this was both the molecule showed a well
guest interaction and the results were also supported this interaction.  
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