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Abstract 
 

     The series of new pyrimidines derivatives 2- and  6- Substituted of 5 - Acetyl - 4 - (P- phenyl) 

Pyrimidine and Substituted thieno [2, 3- d] Pyrimidine are synthesis by the reaction between some 

substituted of benzaldehydes  with ethyl aceto acetate in the present of ethanol as a solvent to give 

the products (3e-h), when react alkyl halide with (3e-h) in ethanol obtain  new Pyrimidine 

derivatives (4e-h) heating them with phosphorous oxy chloride in dioxane to form (5e-h) which 

reacts with thiourea  in ethanol to produce (6e-h) these compounds reacting with chloro acetic acid  

to form new Substituted thieno [2,3-d] Pyrimidine (8e-h). 
    All the synthesized compounds of new pyrimidines derivatives are identified by the physical 

properties by it's melting points, colors and the yields are characterized by the elemental (CHN) 

analysis, IR, UV Spectrum 
 

, IR, new pyrimidines derivatives, benzaldehydes: Ethyl aceto acetate, substituted of Key words

.Spectrum UV 

                                                                                                            
Introduction:  
     The Pyrimidines derivatives are an interesting class of heterocycles which possess acyclic  

structure  with  two Nitrogen atoms in the ring and numerous biological, pharmacological effects(1). 

Most of the sugar, vitamins. alkaloids, which  are Nitrogenous bases occurring in many 

antibiotics,such as pencillin, are the Pyrimidines derivatives(21), anticancer(18), anti schizophrenia (7) 

,and  antihypertensive (13) activity  anti viral(14),  anti titumer(3),anti  inflammatory (17 ), anti  

microbial (20)and anti fungal(2) anti  histaminic (19)  ,and analgesic,  malaria,  Alzheimers disease, 

Parkinson's diseas, (5)  and anti oxidant  properties (6). Pyrimidine  nucleus occurs in  a wide range of 

compounds having biologic activity and the majority of thieno[ 2, 3- d]pyrimidine have been 

synthesied from thiophenes (8, 9) and, therefore, it was decided to synthesise some new pyrimidines 

derivatives ,The pyrimidines ring is fused to various  heterocyclic,  such as : (purines)   in nucleic 

acids, pyrrolo pyrimidines, pyrido pyrimidines, pteridines. quinazolines, tri azolo Pyrimidines, 

pyrazolopyrimidines and furopyrimidines)which are  agro chemicals, and veterinary  products (4, 15 

,16) ; fused  pyrimidines  continues  to attract considerable  attention  because of their great  practical  

usefulness, primarily, due  to a very wide spectrumof  biological  activity(12)  Thienopyrimidines  

occupy a special  position  among  these  compounds, along with some other  pyrimidines  systems 

co ntaining an annulated fiven- membered heterocyclic ring. Thienopyrimidines  are  structural  

analogs  of biogenic  purines  and can  be  considerable as  potential  nucleic  acid  anti 

metabolites(10)  Aromatic and heteroaromatic  compounds, bearing an O-aminoester  group, are  

useful substrates for the preparation of various condensed pyrimidines heterocyclic 

system(11).                     

 

https://doi.org/10.47372/uajnas.2021.n2.a05


Synthesis and characterization ………………Khlood A. A. Hussein , Yacoob Abdulla Kassium 

372Univ. Aden J. Nat. and Appl. Sc. Vol. 25 No.2 – October 2021                                        

Aim of the Study:                                                                                         
      Synthesis and Characterization of Some New 2- and 6-were Substituted of  5 - Acetyl - 4 - (P- 

phenyl) Pyrimidine  as well as  thieno [ 2, 3- d]  Pyrimidine.  

        
Materials and Methods:   
     All melting points were measured in Celsius degrees on  an electrothermal 9100 melting point  

apparatus . Fourier  Transform Infrared spectra for synthesized compounds  were recorded using 

the KBr disc technique  on A  JASCO 440  FTIR spectrophotometer. The  elementals (CHN) 

analysis  were  performed using an Exeter  CE -440 elemental analyzer  and the UV spectrum was 

recorded on a shimadzu  mini -1240 spectrophotometer .                                          

 

The  general procedures  for  preparation:      
Method  I: Preparation  of  Compounds (3e-h)      

A mixture of substituted aldehydes (0.01mole) ethyl aceto acetate (0.01mole) thiourea (0.01mole) 

and potassium carbonate (0.01mole)in ethanol was heated under reflux for 6hrs .The  solid 

precipitated during the reaction was collected by adding stirred  water  acidified with acetic acid 

.The deposited  precipitate was collected, washed with water and recrystallized from ethanol  to 

give the products(22) 

Method  II:  Preparation  of  Compounds   (4e-h) 

A mixture  of  (3e-h) (0.01mole) alkyl halide or alkenyl  halide and potassium carbonate(0.01mole) 

in ethanol  40ml was heated under reflux for 5hrs ,allowed to cool and diluted with water. the solid 

product was filtered off and recrystallized from ethanol (22)  

Method  III :  Preparation  of  Compounds   (5e-h) 
A solution of  (4e-h)  0.01mole in dioxane 40ml was heated with phosphorous  oxy chloride 20ml. 

under reflux for  4hrs  .The reaction  mixture was cooled and poured in to ice water and the solid  

formed was collected dried and recrystallized from chloroform  or  ethanol (22) 

Method  IV:   Preparation  of  Compounds (6e-h) 
Amixture of (5e-h) 0.01mole and thiourea 0.01mole in ethanol was heated under reflux for 6hrs 

.The reaction mixture was left to cool ,the solid formed was filtered and recrystallized from ethanol 

to give  the products (22)  

Method  V:  Preparation  of  Compounds (8e-h)  
A mixture of compounds  (6e-d) 0.01mole ,chloro acetic acid 0.01mole and sodium  ethoxide 

(0.012mole) in ethanol 30ml was heated under  refluxed for 3hrs . The reaction mixture   allowed to 

cool and then was filtered off and recrystallized from ethanol or chloroform  to give  the 

products(22). 

 
Results: 
     The pyrimidines derivatives(3e-h) were synthesized by the reaction between a substituted 

benzaldehydes (1e-h) with ethyl aceto acetate and potassium carbonate in the present of ethanol as 

a solvent to give the intermediate compounds  and the cyclo condensation of compounds (2e-h) 

with thiourea in ethanol yield  the products compounds (3e-h). The pyrimidines derivatives (3e-h) 

were identified by it's melting points (234-235°C),(242-243°C),(168. 2°C), 304°C decompose 

corresponding, while the yields of these compounds are :  46.96%, 60.13%, 64.24 %, 61.86% . The 

synthetic pathway of the products are  shown  in Scheme (I) 

     The  Substituted thieno [ 2, 3- d]  Pyrimidine (8e-h) were identified by it's melting points (245-

246°C), (250-251°C) ,( 274-275°C), (289-290°C) corresponding, while the yields of these 

compounds are:  71%, 65%, 77%, 70% .The synthetic pathway of the products are  shown in 

Scheme ( II). 
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h) and  (8.e-h) 3e- Compounds  ( synthesized Physical properties for the Table(1): 

Compounds      
NO 

Ar 

M.Formula 
M.weight 

g/mole 

Yield  

% 
color 

M.P 
Cº 

C/F 

C% H% N% 
O% 
F% 

S% 
CL% 

3e F 5 H6C                  F2SO2N9H12C

  263    
46.96 
white 

234-

235 
54.75 
54.70 

3.42 
3.40 

10.64 
10.60 

12.11 
12.10 
7.22 
7.20 

12.16  

12.10 
- 
- 

3f 2NO 5H6C 4SO3N9H12C 

291 
60.13 
white 

242-

243 
49.48 
49.42 

3.09 
3.07 

14.43 
14.40 

21.99 
21.90 

10.99 
10.80 

3g 
 5H6C

2)3N(CH 
2SO3N15H14C 

289 
64.24 
white 

168.2 
53.87 
53.82 

2.85 
2.83 

17.10 
17.11 

13.06 
13.04 

13.06 
13.04 

3h CL 5H6C 
SOCL2N11H12C 

266.5 

 

61.86 
white 

 

304 
decompose 

54.03 
54.10 

4.12 
4.10 

10.50 
10.5 

5 

6.003 
6.004 

- 
- 

12.007 
12.006 
13.32 
13.30 

8e F 5 H6C 
F 2S2N2O 11  H15C 

334 
71 

white 
245-246 

53.89 
53.80 

3.29 
3.30 

8.38 
8.32 

9.58 
9.50 
5.68 
5.60 

19.16 
19.18 

- 

 

8f 2NO 5H6C 2S3N4O 11  H15C 
329 

65 
White 

250-251 
54.71 
54.65 

3.34 
3.30 

12.76 
12.70 

19.45 
19.44 

- 

19.45 
19.40 

8g 
 5H6C

2)3N(CH 
2S3N2O 17  H17C 

359 
77 

White 
572-572 

56.82 
56.80 

4.73 
4.70 

11.69 
11.60 

8.91 
8.90 

- 

17.82 
17.80 

- 

8h CL 5H6C 
CL 2S2N2O 11  H15C 

350.5 
77 

White 
289-290 

51.35 
51.33 

3.13 
3.10 

7.98 
7.90 

9.12 
9.10 

- 

18.25 
18.20 
10.12 
10.10 
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 ( Scheme -I- )  
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Scheme(II ) 
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Table (2) : The structure and the IUPAC name  of the chemical substituent's 

 Compounds  NO     The structure of  the 

substituent's 

the IUPAC   name of  the 

substituent's 

R 

1e P- F-C6H5-CHO Para -floro benzaldehyde - 

1f P-NO2-C6H5 -CHO Para -nitro benzaldehyde - 

1g P- N.N  (CH3)2 -C6H5-

CHO 

Para -  N, N di methyl   

benzaldehyde 

- 

1h m -CL-C6H5-CHO 

 

Meta chloro benzaldehyde - 

3e   P- F -C6H5 Para -floro phenyl - 

3f  p - NO2 - C6H5 Para -nitro phenyl -  

3g   P-  N, N (CH3)2  - C6H5 Para - N, N di methyl   

phenyl 

-  

3h  m - CL - C6H5 Para -chloro phenyl -  

(4e-8e) CH3- cl Chloro methane CH3- 

(4f-8f) CH3- cl Chloro methane CH3- 

(4g-8g) CH3 - CH2 -cl          Chloro  ethane CH3 - CH2 - 

(4h-8h) CH2 =CH  - CH2 - cl Chloro   propane CH2 =CH- CH2-      

 
h)     : -FTIR Analysis of  compounds  (3e  

The  IR spectrum  of compounds  (3e -h) showed  characteristic  absorptions  bands  at (3447 -

3112) cm-1  for  (-NH ) stretching bands, the  main absorptions  bands  are  observed   at (1672- 

1637) cm-1  for  (C = N), but  showed  (C= C) stretching  vibration band (1561- 1422) cm-1  and the  

appearanced  a strong  bands  at (1705- 1680) cm-1 of  ( C= O)  pyrimidinone ,  appearanced band  

observed the  substituted  benzene ring  at (3087- 3004) cm-1  scribed to the stretching aromatic(C-

H)  .The bands were  observed  at ( 2947- 2861) cm-1  for the(C- H ) aliphatic and strong band (C= 

S) at (1250 - 1110) cm-1, the  appearanced  a strong  bands at (1169) cm-1   for Fluoride, while  

appearance a strong band at (1554) cm-1 for Nitro group  and the absorptions band for chloride  

at(1087) cm-1.  The  selected FTIR data  are listed  in Table (3) 

 
h)  :-FTIR Analysis of  compounds  (8e 

The  IR spectrum  of compounds  (8e -h) showed  characteristic  absorptions  bands  at (1630-1670) 

cm-1   for  (C = N),  but  showed  (C= C) stretching  vibration band at (1550-1590) cm-1 and  

appearance bands observed the  substituted  benzene ring  at (3002-3150) cm-1   scribed to the 

stretching aromatic(C-H)  and  the bands observed  at     (2856-2990) cm-1  for the(C- H ) aliphatic 

and strong band (CS) at (890 - 980) cm-1  while the strong band observed for(COOH)  at (3450-

3500) cm-1. The  selected FTIR data  are listed  in Table (3)    
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   Table (3): The  FTIR absorptions of the Prepared Compounds (3e - h) and (8e-h). 
C- F 

2NO -C 

C- CL 

C= S 

         S - 

C 

C=  O 

COOH 

C = C 

C= N 

H - AliC H - ArylC - NH 

 

Compounds 

No 

1169 

- 

- 

1190 

- 

1700-

1680 

- 

1561 

1653 

2932-

2891 

3030-

3006 

3112 

 

3e 

- 

1554 

- 

1230 

- 

1705- 

1698 

- 

1422 

1637 

2933-

2890 

3016 3446 

 

 

3f 

- 1250 

- 

1700- 

1680 

- 

1559 

1637 

2932-

2889 

3087-

3013 

3447-

3181 

3g 

 

- 

- 

1087 

1110 

- 

1700 

- 

1556 

1672 

2947-

2861 

3079-

3004 

3444-

3181 

3h 

6611 

- 

- 

- 

895 

- 

3450 

6951 

6161 

2990-

2893 

3100 - 

3050 

- 8e 

- 

6911 

- 

- 

980 

- 

3500 

6951 

6196 

2980-

2856 

3090- 

3049 

- 8f 

- 

- 

- 

051 

-- 

6591 

6915 

6161 

2909-

2870 

3070-

3002 

- 8g 

- 

6109 

- 

055 

- 

6511 

6991 

6195 

0061- 

0500 

3150- 

3008 

- 8h 

 
h):-The  UV spectrums of compounds (3e 

The  selected  VU data  are  listed  in Table (3), The appearance of  two  big bands in the 

compounds (3e , 3g, 3h) the absorptions  of  these  compounds  at (282 - 217) nm  indicated  the 

presence  of  achromophoric  group in  (C  =  S) or (C = C) or (C= N) from  (Л  → Л*) and  (n → 

Л*) and the last band is in the visible  absorption. 
 

Table (4): the  UV absorptions  of some prepared compounds (3e- h) . 
A ɛ ƛ nm Compounds  No 

0.8209 
0.2082 

82090 
20820 

222 
266 

3e 

0.4190 
0.3887 

41900 
38870 

219 
282 

3f 

0.5696 
0.3591 

56960 
35910 

217 
281 

3g 

0.6679 
0.3165 

11651 

66191 

061 
293 

3h 

 A =  ɛ . C . L        A =  absorbance     ɛ  =  Molarities  absorbance 
 C =  the  concentrate  molarities         L = length  of  cell  
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 -2 -اسيتيل   -2  , 6,  5تخليق وتشخيص بعض مستبدلات البيريميدين الجديدة 
 بيريميدين  [d -3 ,2]فينيل( بيريميدين وكذلك  مستبدلات  الثيانو -)بارا 

   5يعقوب عبد الله قاسمو 1خلود عبد الله احمد حسين
 الجمهورية اليمنية ، جامعة عدن ،عدن -كلية التربية ، قسم الكيمياء

https://doi.org/10.47372/uajnas.2021.n2.a05DOI:  

 

 الملخص
 

وكذلك مستبدلات  فينيل ( بيريميدين -)بارا  - 5 -اسيتيل  -9, 1,  0سلسلة مشتقات البيريميدين الجديدة       

بيريميدين تم تخليقها بواسطة التفاعل بين بعض مستبدلات البنزالدهيد مع ايثيل اسيتو اسيتات   [d -3 ,2]الثيانو

( وعند تفاعلها مع الكيل الهاليد في وجود الايثانول تم 3e-hلك في وجود الايثانول كمذيب لتعطي الناتج )ذو

( وعند تسخينها مع الاوكسي فوسفو كلورايد في وجود الداي 4e-hالجديدة ) الحصول على مشتقات البيريميدين

( هده 6e-h( وعند تفاعلها مع الثيوريا في وجود الايثانول تم الحصول على )5e-hاوكسان  تتكون المركبات )

-8e)بيريميدين   [d -3 ,2 ]المركبات تتفاعل مع محلول كلورو حمض الخليك لنحصل على مستبدلات الثيانو

h). 

وقد خضعت المركبات التي تم تخليقها لدراسة خواصها الفيزيائية مثل تعيين درجات الانصهار وتحديد     

ودراسة  CHNألوانها وكذلك المردود المئوي % )الحصيلة( كما تم تشخيصها من خلال تحليل العناصر 
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