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Abstract 

In this research work, four aromatic polymers, known as 5,5-Dimethylhydantoin  derivatives. 5, 5-

dimethylimidazolidine-2,4-dione have been condensed with different dihalolkanes (1,2-dichloroethan and 

dichloromethane respectively) to give  two different poly hetero aromatic polymers. Also 5,5-

dimethylimidazolidine-2,4-dione have been treated with chloroacetic acid and polymerized with ethylene 

glycol and hydroquinone respectively to give two different polyester polymers. The prepared polymers 

have been identified using FTIR and 1HNMR instruments. All the prepared polymers have shown a high 

number average molecular weight (Mn) using Gel Permission Chromatography (GPC) technique. Where 

absorbance was measured by using a device (UV-Spectroscope).The optical properties of the prepared 

polymers have been studied. The transmittance, absorption coefficient, had been measured. 

Transmittance values of the four prepared polymers increases with increasing wavelength due to the 

decrease in absorption values because the transmittance is inversely proportional with absorbance. The 

absorbance values of the prepared polymers have been decreased with increasing the wavelength. The 

absorbance spectra of the polymer solution of the concentration (0.3 g/mL %) for polymer N2 and the 

concentration (0.2 g/ml %) for polymer N3 within the range (200-1100 nm).The highest absorbance value 

(310 nm) for polymer N2 and (330 nm) for polymer N3. the absorbance spectra of the polymer solution of 

the concentration (0.3 g/mL %) for polymer N4 and the concentration (0.2 g/ml %) for polymer N5 within 

the range (200-1100 nm).The highest absorbance value (310 nm) for polymer N4 and (330 nm) for 

polymer N5. 
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Introduction 

Imidazolidine-Dione (hydantoin) find 

important applications as medicinal 

(anticonvulsant drugs in the treatment of 

epilepsy [1, 2], anticancer [3], anti-

arrhythmic [4, 5] and antitumor [6] drugs) 

and so many industrial applications [7]. 

For the reason that polyester conjugated 

polymers has a good solubility and excellent 

processibility, polyesters attracting extra and 

extra consideration as new optical, electronic 

and magnetic provisions. Accordingly, actual 

altered properties are set up for the 

polyamides than their non branched 

complements [8-13]. Heterocyclic compounds  

can be found in a huge amount of compounds 

which display manufacturing applications. 

The molecular structures of the heterocyclic 

compounds always determine the activity of 

it [14-17].  

The learning of the optical belongings of 

polymers raises our information of the kind 

of polymer inside structure, nature of the 

bonds and increases the possible range of 

polymer application. Polymers offer notable 

benefits in optical applications over common 
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inorganic glasses, particularly in terms of 

their light weight, impact and smash 

resistance [18]. 

Absorbance (A) definite as the  

relation between absorbed light intensity (IA) 

by material and the incident intensity of light 

(Io). 

O
I

I
logA  .……….. (1) 

Where absorbance was measured by using a 

device (UV-Spectroscope), the ratio (I / Io) 

called (transmittance) (Tr), thus can be 

definite as the relation of the strength of the 

transmitting waves (I) through the film to the 

intensity of the instance waves (Io) on it as 

follows and connected by absorbance as : 

                                                         
 303.2
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Experimental Work 

Chemicals 

Chemicals were bought from sigma-Aldrich 

Company.  

Analysis Instruments 

1H NMR spectra were recorded on a Bruker 

AV500 spectrometer operating at 500 MHz. 

IR spectra were recorded as pellets (KBr) 

using a Perkin Elmer FT-IR or a Nicolet A 

320 FT-IR spectrometer. 

Preparation of Compound N  

A (0.2 mol, 28.2 gm) bromoacetic acid and 

(0.1mol, 10 gm) of Imidazolidine-Dione have 

been melted for 1 hour .A (0.2mol, 8 gm) of 

NaOH dissolved in 20 ml cold water. The 

mixture has been refluxed for 5 hrs. The 

combination then decanted into 150 ml cold 

water and acidified with 10 % hydrochloric 

acid. The filtrate collected and recrystallized.  

 2,2'-(4,4-dimethyl-2,5-

dioxoimidazolidine-1,3-diyl)diacetic acid 

(N), Mp 220222 C ; IR (v, cm-1): 1,624 

(C=N), 3,200 (NH), 3,550 (SH);1H-NMR (d-

DMSO)  (ppm): 9.85 (s, 2 H, COOH). 

Preparation of Compounds N1 

Compound N (0.05 mol) have been dissolved 

in 15 ml of thionyl chloride. The mixture has 

been refluxed for 3 hours. The excess thionyl 

chloride has been evaporated using rotary 

evaporator. 

2, 2’-(4, 4-dimethyl-2, 5-

dioxoimidazolidine-1, 3-diyl) di acid 

chloride N1 

Preparation of Polymers N2 and N3 

A (0.05 mol, 35.32 gm) of compound N2 have 

been dissolved in a mixture of (0.2 mol, 25 

gm) hydroquinone for polymer N2 and ( 0.2 

mol 12.4 gm) ethylene glycol for polymer N3 

and 20 ml pyridine. The mixture has been 

stirred for 24 hours.  

20 ml cold water has been added. The 

precipitate collected by filtration.   

Polymer N2 

Yield 67%, Mp 200202 C; IR (v, cm-1): (3118 

and 2891) (Aromatic CH), 2,987-2,848 (C-H 

aliph.). 1H-NMR (DMSO)  (ppm): 1.47 (s, 6H 

CH3), 4.70 (s, 2H, CH2 aliph), 6.50-7.10 (d, 

4H, Ar-H). 

Polymer N3 

Yield 70%, Mp 217219 C; IR (v, cm-1): 

2,987-2,848 (C-H aliph.) 1H-NMR (DMSO)  

(ppm): 1.47 (s, 6H CH3), 3.60 (m, 2H, CH2 

aliph) 4.20 (m, 2H, CH2 aliph), 4.80 (s, 2H, 

CH2 aliph). 

Preparation of Polymers N4 and N5 

Polymers N4 and N5 were produced by 

dissolving sodium metal (0.84gm, 0.03 mol) 

in 25 ml of absolute EtOH. Imidazolidine-

Dione (1.7 gm, 0.017bmol) added, and the 

solution was boiled up. Benzene was added 

(45 ml) and Dichloromethane (1.42 gm, 

0.b017 mol) for polymer N5 and 1, 2-

dichloroethan (1.59 gm, 0.017 mol) for 

polymer N4. Next the vigorous and 

spontaneous reaction moderated, 45 ml of 

benzene was added and the mixture was 

refluxed for 72 hours. After cooling the 

reaction mixture, it was filtered off. The 

solution was vaporized using vacuum pump 

to give the polymers. 
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Polymer N4 

Yield 67%, Mp 226228 C; IR (v, cm-1): 

2,987-2,848 (C-H aliph.). 1H-NMR (DMSO)  

(ppm): 1.47 (s, 6H CH3), 3.60 (m, 4H, CH2 

aliph). 

Polymer N5 

Yield 70%, Mp 217219 C; IR (v, cm-1): 

2,987-2,848 (C-H aliph.) 1H-NMR (DMSO)  

(ppm): 1.47 (s, 6H CH3), 3.90 (m, 2H, CH2 

aliph).   

The polymer N2and polymer N3 solution 

was prepared  by dissolving a known weight  

(0. 2 gm) of  polymer powder in affixed 

volume (20 mL) of distil water under stirring 

at 30 oC for ( 45 min), until the solution 

mixture became a homogeneous. 

Results and Discussion 

5,5-dimethylimidazolidine-2,4-dione have 

been treated with bromoacetic acid followed 

by thionyl chloride and polymerized with 

hydroquinone to give N2 polymer and 

ethylene glycol to give N3 polymer (Scheme 

1). 5,5-dimethylimidazolidine-2,4-dione have 

been condensed with different 1,2-

dichloroethan to give  polymer N4 and 

dichloromethane to give N3(Scheme 1). All 

the prepared polymers have been identified 

using FTIR and 1HNMR.  

The number average molecular weight (Mn) 

of the polymers N2 and N3, measured by gel 

permeation chromatography (GPC), was 

found to be 10519 and 12432 respectively.  

The number average molecular weight Mn 

determined by GPC for polymers N4 and N5 

14321and 15651 respectively. Fig. (1 and 3) 

shows the absorbance spectra of the polymer 

solution where a graph is plotted between the 

wavelength and absorbance values of the 

concentration (0.3 g/ mL %) in Fig. (1) For 

polymer N2 and the concentration (0.2 g/ ml 

%) in Figure (3) for polymer N3 within the 

range (200-1100 nm).  

The results are shown in Fig. (1 and 2) and it 

can be observed that the highest absorbance 

value (310 nm) for polymer N2 and (330 nm) 

for polymer N3.The wavelengths are higher 

then the polymer becomes light-emitting. 

This is due to the fact that by increasing the 

wavelength of the light, the light energy 

decreases and the absorbance decrease 

according to Planck's law [19-22].  

Transmittance of the polymer was found by 

using equation (2) and the result shows 

transmittance values increase with 

increasing wavelength due to the decrease in 

absorption values because the transmittance 

is inversely proportional with absorbance. 

Fig (2 and 4) shows that the polymer has 

high permeability at high wavelength and 

decrease with low wavelength. 

 

 
Scheme 1: Synthesis of compound A 
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Figure 1: the Absorption verses the wavelength for polymer N2 

 

 
Figure 2: the transmission verses the wavelength for polymer N2 

 

Figure 3: the absorption verses the wavelength for polymer N3 

 

 
Figure 4: the transmission verses the wavelength for polymer N3 
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Figure (5 and 7) shows the absorbance 

spectra of the polymer solution where a 

graph is plotted between the wavelength and 

absorbance values of the concentration (0.3 

g/mL %) in Figure (5) for polymer N4 and the 

concentration (0.2 g/ml %) in Figure (7) for 

polymer N5 within the range (200-1100 nm). 

The outcomes are shown in Fig. (1 and 2) and 

it can be observed that the maximum 

absorbance value (310 nm) for polymer N4 

and (330 nm) for polymer N5.The 

wavelengths are higher than the polymer 

becomes light-emitting. This is due to the fact 

that by increasing the wavelength of the 

light, the light energy decreases and the 

absorbance decrease according to Planck's 

law. Transmittance of the polymer was found 

by using equation (2) and the result shows 

transmittance values increase with 

increasing wavelength due to the decrease in 

absorption values because the transmittance 

is inversely proportional with absorbance. 

From Figure (6 and 8) we can notice that the 

polymers have high permeability at high 

wavelength and decrease with low 

wavelength.  

 

 
Figure 5: The absorption verses the wavelength for polymer N4: 

 

 
Figure 6: the transmission verses the wavelength for polymer N4 

 

 
Figure 7: the absorption verses the wavelength for polymer N5 
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Figure 8: the transmission verses the wavelength for polymer N5 

 

Conclusion  

 The new semiconductor films prepared by 

drop casting method. 

 Transmittance values increase with 

increasing wavelength. 

 Properties are decreased values with 

wavelength values except the 

transmittance, it increases with increasing 

wavelength. 

References 

1. Lopez AC, Trigo CG (1985) The Chemistry 

of hydantoins, Advances in Heterocyclic 

Chemistry. 2nd ed. New York: Academic 

Press, 38: 177-228. 

2. Santiago-Ruiz S, Polverini E, Manjarrez J, 

Espinoza KA, Reynoso E, et al (2016) 

Virtual Screening of Putative 

Anticonvulsant Hydantoin Derived Drugs 

and Biological Evaluation. Ann. Med. 

Chem. Res., 2(1): 1016-1023. 

3. Komiyama M, Mori T, Ariga K (2018) 

Molecular imprinting: materials 

nanoarchitectonics with molecular 

information. Bull Chem. Soc. Jpn., 9: 1075-

1111. 

4. Nina D, Franck LV, Jerome W (2019) 

Revisiting the Urech Synthesis of 

Hydantoins: Direct Access to Enantiopure 

1, 5-Substituted Hydantoins Using 

Cyanobenziodoxolone. Organic Letters, 21 

(2): 524-528. 

5. Bagal SK, Marron B E, Owen RM, Storer 

RI, Swain NA (2016) Voltage gated sodium 

channels as drug discovery targets. 

Channels (Austin), 9: 360-366.  

6. Zhang M, Liang Y R, Li H, Liu MM, Wang 

Y (2017) Design, synthesis, and biological 

evaluation of hydantoin bridged analogues 

of combretastatin A-4 as potential 

anticancer agents. Bioorg. Med. Chem., 

25(24): 6623-6634. 

7. Zanko HJ, Ahmadb HO, Asmaa AH, Halala 

AA, Sawza AM (2018) One-pot synthesis, 

pharmacological evaluation, docking study 

and dft calculations for selected 

imidazolidine-2, 4-dienons. Science Journal 

of University of Zakho., 6(4): 150-154. 

8. Fre´chet JMJ, Tomalia DA (2001) 

Dendrimers and other dendritic polymers. 

West Sussex: John Wiley & Sons. 

9. Katsuhiko A, Michihiro N, Taizo M, Jun T, 

Lok KS,  Jonathan PH (2019) Self-

assembly as a key player for materials 

nanoarchitectonics.  Sci. Technol. Adv. 

Mater., 20: 51-95 

10. Almosni S, Delamarre A, Jehl Z (2018) 

Material challenges for solar cells in the 

twenty-first century: directions in emerging 

technologies. Sci. Technol. Adv. Mater., 19: 

336-369. 

11. Irie M, Morimoto M (2018) Photo 

switchable turn-on mode fluorescent 

diarylethenes: strategies for controlling the 

switching response. Bull Chem. Soc. Jpn., 

91: 237-250.  

12. Guo DH, Shibuya R, Akiba C (2016) Active 

sites of nitrogen-doped carbon materials for 



Shireen R. Rasool et. al. | Journal of Global Pharma Technology | 2020| Vol. 12| Issue 02 (Suppl.) |657-663 

©2009-2020, JGPT. All Rights Reserved                                                                                                                                                                                               663 

oxygen reduction reaction clarified using 

model catalysts. Science, 35: 361-365. 

13. Chuxin L, Yating L, Qi Z, Xuediao C (2017) 

Hyper branched conjugated polymers 

containing 1, 3-butadiene units: metal-free 

catalyzed synthesis and selective 

chemosensors.  RSC Adv., 12269-12276 

14. Aljamali NM, Alzuhairi AJ, Abdul A, 

Khattar MT (2016) Studying of Bio-

Chemical behavior for (bisand bi)-cyclic 

system. ABCSJ, 1: 22-26. 

15. Aljamali NM, Rasool SR, Atiya RN (2014) 

Synthesis and Spectral Investigation of 

Heterocycles Containing Di and Tri- 

Heteroatoms. RJST, 6 (4): 211-219. 

16. Al-Zuhairi A J, Jawad AA, Azzam AA, 

Mousa AO,  Nawfal SH (2017) Preparation 

Polysulfide Polymer containing 1, 3, 4-

thiadiazole unit and Study of Its Optical 

Properties. RJPBCS, 8: 183-192. 

17. Hendee WR, Ritenour ER (2002) 

"Ultrasonic Waves", Medical Imaging 

Physics, New York, 4th Edition, 303- 329. 

18. Al-Nesrawy SHH, AL- Bermany AKJ 

(2002) Study the Effect of adding PVA on 

Some Physical Properties of CMC Polymer 

as aqueous solutions. Journal of Babylon 

University, (3): 112-119. 

19. Hadi S, Jewad A, Hashim A (2011) Optical 

properties of (PVA-LiF) Composites, 

AJBAS, 9 (5): 2192-2195. 

20. Nahida J, Marwa H (2011) Study of the 

Optical Constants of the PMMA/PC Blends. 

Eng. & Tech. Journal, 29 (4): 22-29.  

21. Ho S M (2016) Metal Selenide 

semiconductor thin films: A Review. 

International Journal of Chem. Tech. 

Research, 9(3): 390-395. 

22. Karema M, Rounq A, Satar J (2009) The 

Optical Properties of Polyaniline (PANI) 

Prepared by Chemical Method. Journal of 

Kufa-Physics, 1(2): 1-11. 

   

http://rjstonline.com/AbstractView.aspx?PID=2014-6-4-7
http://rjstonline.com/AbstractView.aspx?PID=2014-6-4-7
http://rjstonline.com/AbstractView.aspx?PID=2014-6-4-7

