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ABSTRACT 
 

A new chemosensor S8 compound from the flavon group that has been successfully synthesized. Test 
its ability as a chemosensor for F

-
 anion, providing positive results that it can recognize F

-
 anion with 

response to an increase in fluorescent solution. Titration of S8 solution in DMSO solvents was carried out 
with F

-
 anion at various concentrations and then measurements were made on fluorometry instruments. 

The fluorescent titration emission spectrum shows that the S8-Fˉ host-guest interaction quantitatively in 
the form of LOD and kass. LOD and Kass values are 6.43 × 10ˉ

4
 M and 2 × 10

6
 Mˉ

1
, respectively. 

 
Keywords: ion Fˉ recognition, fluorescence sensor, flavon. 

INTRODUCTION  
 The sensor is a system that can 
experience intermolecular interactions with an 
analyte and produce stimulants due to changes 
in energy from lower levels to higher levels or 
vice versa. As a result of the interaction will 
result in changes in electronic properties to the 
signal side followed by changes in color, 
fluorescence, or electrochemistry in the system 
[1]. Two basic components of chemosensor 
design are: signal-site (fluorofore or chromofore) 
and recognition-site (receptors). Signal-site acts 
as a transducer that converts information 
(recognition events) into optical responses. 
Recognition-site is responsible for selectively 
and efficiently engaging with analytes. The ability 
of the sensor to detect analytes depends on the 
character of the ions and the molecular structure 
of the sensor, while still considering the solvent 
factor, pH, ionic strength, and its polarity [2].

 

 In the process of recognizing sensor-
specific interaction with the analyte, several 
photochemical mechanisms can be used, 
namely ICT (intermolecular charge transfer) and 
PET (photoinduced electron transfer). PET is 
based on the principle that in an excited state, 
the oxidative-reductive nature of the molecule 
increases and at that moment the electron 
transfer process occurs [3]. The recognition  
 
 

 
process of most analytes is a sensor-ion 
interaction (host-guest interaction) based on the 
selectivity of the host-guest complexation 
reaction [4]. The relationship between the sensor 
and the analyte can be seen as the interaction of 
the formation of a complex system of qualitative 
and quantitative host-guest chemosensors. The 
interpretation can be viewed mathematically 
from: (a) quantitative complex formation 
(determination of kass); (b) recognition quality 
(determination of detection limits). The 
calculation method is used as a criterion for 
evaluating the process of host-guest interaction 
based on its concentration. This method can be 
determined from UV-vis and 1H-NMR titration 
data [5].

 

 In this project we will conduct a 
quantitative analysis of host-guest interactions 
that occur between the S8 sensor and the F ion 
ion during the recognition process. 

EXPERIMENTAL 
 A total of 10 mmol of chalcone, 15 mL of 
DMSO, and 1 gram of I2 were added to the 
reaction flask. Then the mixture is refluxed for 
1.5 hours, then the mixture is poured into 100 mL 
of cold distilled water. The precipitate formed is 
then recrystallized with ethanol. The solids 
obtained are determined by their melting point 
and characterized by FT-IR, mass spectra, 1H-
NMR and 13C-NMR. 
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Figure 1. Pathway of synthesis of S8 compounds 

 A solvatochromic test is performed to 
observe the change in the color of the solution 
with respect to the solvent difference. A total of 
0.134 g S8 was dissolved each with 5 mL of 
solvent: ethyl acetate, ethanol, and DMSO so 
that the concentration of each sensor in each 
solvent was 1 × 10ˉ

1
 M. Then color changes 

were observed. Furthermore, each solution was 
diluted to obtain concentrations: 1 × 10ˉ

6
 M, 1 × 

10ˉ
7
 M, and 1 × 10ˉ

8
 M. Then absorbance was 

measured with a UV-vis spectrophotometer.  
 The ionochromic test was carried out by 
adding 3 drops of the saturated NaF solution to 
the S8/DMSO solution, then the color changes 
that occurred in the solution were observed and 
confirmed with a UV-vis spectrophotometer (in 
the range λ 200-800 nm) and 
spectrofluorometry. Host-Guest Interaction 
Analysis is done by titrating the S8/DMSO 
solution with NaF solution with a variety of 
concentrations, then the absorbance is 
measured.  

RESULT AND DISCUSSION 
 The synthesized product is a creamy 
yellow powder with a yield of 74%, a molecular 
weight of 268 g/mol and a melting point of 189-
192 ᵒC. The S8 compound is completely 
dissolved in the DMSO solvent and gives a 
brownish yellow color. S8 compound at a 
concentration of 1 × 10ˉ

7
 M gives absorption at λ 

331 nm and produces a shoulder at λ 431 nm 
which proves the appearance of yellow in S8 / 
DMSO solution. Observation under UV light λ 
366 nm shows the presence of fluorescent in S8 
solution without anion (fluorescent 'on'), and 
fluorescent also observed in S8 solution added 
with Fˉ ions (fluorescent 'on') as in Figure 2. 

The fluorescent treatment of S8/DMSO 
solution by titrating with Fˉ ions produced a 
titration solution under UV light λ 366 nm as 
shown in Figure 3. 
 

 

 
 

Figure 2. The response of S8 to Fˉ ions was observed under UV light λ 366 

   

 
 

Figure 3. Visualization of S8 fluorescent titration with F¯ ions   
 

Quantitative analysis of the interaction 
of host-guest complex S8/F is carried out by 
measuring the intensity of fluorescence using a 
spectroflorometer instrument. The spectra of the 
measurement results are shown in Figure 4. 

Without Fˉ ions, S8 experiences 
excitation at λ 400 nm and emissions at λ 450 
nm with an intensity of 460000. The addition of 
5 × 10ˉ

7
 M ions (ek. 1) to 5 × 10ˉ5 M (ek. 5) 

results in a decrease in fluorescent intensity, 
and the appearance of fluorescent intensity, and 



Acta. Chim. Asiana., 2020, 3 (1), 143 – 146     145 
 

DOI: 10.29303/aca.v1i2.17          R. Rahmawati
 
et al 

 
 

the appearance of the band at λ 710 nm 
indicates the electron transition π-π * from the 
chromophore [6].  

 Stoke's shift formed on a titration with 
CNˉ of 80 nm and those formed on a titration 
with Fˉ of 280 nm indicates that the PET 
process has occurred in the S8-ion complex [7]. 
Large red shift on titration with Fˉ ions also 
causes the fluorescent to change color. 

400 500 600 700 800

0

10000

20000

30000

40000

50000

In
te

n
s

it
a

s

Panjang Gelombang (nm)

 S8

 S8 + Ek. 1

 S8 + Ek. 2

 S8 + Ek. 3

 S8 + Ek. 4

 S8 + Ek. 5

          ion F
-
 

Figure 4. S8 fluorescent titration emission 
spectrum with ion F¯ 

 Quantitative analysis of the formation of 
the S8/Fˉ host-guest complex is performed by 
calculating the LOD and kass values respectively 
and the complex interaction model based on 
fluorescent spectra data in Figure 4 and the 
Benesi-Hildebrand curve in Figure 5. Obtained 
LOD and kass values for the S8-Fˉ complex at a 
fluorescent titration are 6.43 × 10ˉ

4
 M and 2 × 

10
6
 Mˉ

1
. 

Figure 5. Benesi-Hildebrand curve of S8 titration 
with F fluorescent 

 Analysis of the S8/Fˉ complex host-
guest interaction model is determined by 
calculating the stoichiometric ratio based on the 
Job’s plot curve presented in Figure 6. 
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Figure 6. Job's curves plot S8 titration with Fˉ on 

fluorescent  

 Based on the curve in Figure 6, the 
interaction of the S8-Fˉ complex in fluorescent 
titration reaches its maximum intensity when 
fractionation is 0,25. The fractionimol 0.25 
indicates that the host-guest interaction occurs 
when the S8/Fˉ stoichiometric ratio has a ratio of 
1:2 [8-13].

 

 The proposed interaction model of 
stoichiometric ratio is shown in Figure 6. The 1: 
2 stoichiometric ratio shows that the interaction 
model occurs through the formation of hydrogen 
bonds by protons on the connective side of the -
OH group of 1 S8 molecule with electrons of 2 
Fon ion molecules so that the signal side 
provide a response in the form of complex 
fluorescent color changes.  

CONCLUSION  
 
The synthesized flavone derivative, S8, can 
recognize the presence of F ion ions in the 
S8/Fˉ ratio of 1: 2 with a response in the form of 
an increase in the fluorescent solution and the 
value of LOD and kass is 6.43 × 10ˉ

4
 M and 2 × 

10
6
 Mˉ

1 



Acta. Chim. Asiana., 2020, 3 (1), 143 – 146     146 
 

DOI: 10.29303/aca.v1i2.17          R. Rahmawati
 
et al 

 
 

 
Figure 7. The S8 host-guest interaction model with F¯ ions at a 1: 2 stoichiometric ratio 

.   
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