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ABSTRACT 

A number of 2-amino-4-(2', 5'-dimethyl-3'-furyl)-6-(aryl)-pyrimidines 4(a-n) 
have been synthesized by treating the 1-(2', 5'-dimethyl-3'-furyl)-3-(aryl)-2-
propen-1-one (3a-n) with guanidine hydrochloride in presence of potassium 
hydroxide and ethanol. All these compounds were characterized by means of 
their IR, 1H NMR spectroscopic data and microanalyses. When these 
compounds were evaluated for anticancer activity, some of them were found 
to possess significant activity. 

 

INTRODUCTION: Pyrimidines comprise a relatively 
large, growing and most interesting group of 
antibacterial drugs which have made a major impact 
on the field of antibacterial chemotherapy particularly 
in the past few years. Many classes of 
chemotherapeutic agents containing pyrimidine 
nucleus are in clinical use such as antibacterial 
(sulfadiazines, sulfamerazine & sulfamethazine), 
anticancer (5-fluorouracil and ftorafur), antiviral 
(iodoxuridine, trifluoridine and zidovudine), antifungal 
(flucytocine) and antimalarial agents (pyrimethamine) 
1.  

Pyrimidines and their derivatives have been found to 
possess a broad spectrum of biological activities such 
as antimicrobial, anti-inflammatory, analgesic, antiviral 
and anticancer activities 2-9. The synthesis of furan 
derivatives has engrossed substantial attention from 
organic and medicinal chemists for many years as they 
belong to a class of compounds with proven utility in 
medicinal chemistry 10. Furan derivatives are known to 
be associated with multiple biological activities 11, 12. 
Therefore, both the pyrimidine and furan possess 

worthy and imperative bioactivities, which render 
them useful substances in drug research.  

In view of these observations and in continuation of 
our research program on the synthesis of chalcones 
and their derivatives 13, 14, like pyrimidines, pyrazolines 
and isoxazolines, we report here in the synthesis of 
some new pyrimidine derivatives which have been 
found to possess an interesting profile of anticancer 
activity. 

MATERIALS AND METHOD: Synthetic methods for the 
preparation of pyrimidine derivatives (4a-n) are 
summarized in scheme 1. Chalcones were synthesized 
by the reaction of 3-acetyl-2, 5-dimethylfuran and 
various substituted aromatic and hetero cyclic 
aldehydes in presence of aq.KOH and ethanol. 
Pyrimidines were obtained in good yield by reacting 
chalcones (3a-n) with guanidine in presence of KOH 
and ethanol 15, 16. All the chemicals used in the 
synthesis were obtained from standard commercial 
sources. Melting points were determined in open 
capillaries, using Boitus melting point apparatus, 
expressed in oC and are uncorrected.  
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Reactions were monitored by TLC using silica gel-G 
(Merck grade) as the adsorbent and the solvent 
systems are indicated at appropriate places.  Silica gel 
(100-200 mesh, Merck grade) has been used for 
column chromatography. The 1H NMR spectra of the 
compounds were recorded on Bruker AMX 400 MHz 
NMR spectrophotometer using TMS as an internal 
standard and the values are expressed in δ ppm. 
Elemental analyses were carried out with a Perkin-
Elmer model 2400 series II apparatus. The results of 
elemental analyses (C, H, and N) were within ± 0.4 % of 
the calculated values. All these compounds were also 
screened for their anticancer activity. 

General procedure for preparation of 1-(2', 5'-
dimethyl-3'-furyl) -3-(aryl)-2-propen-1- one 3(a-n): A 
mixture of 3-acetyl-2, 5-dimethylfuran (0.005 mol) (1) 
and appropriate aldehyde (0.005 mol) (2a-n) was 
stirred in ethanol (7.5 mL) and then an aqueous 

solution of potassium hydroxide (50%, 7.5 mL) was 
added to it. The mixture was kept for 24 h and it was 
acidified with 1:1 HCl and H2O. Then it was filtered 
under vacuum and the solid was washed with water, 
purified by column chromatography and crystallized 
from a mixture of ethyl acetate and hexane. 

Synthesis of 2-amino-4-(2', 5'-dimethyl-3'-furyl)-6-
(aryl) pyrimidine (4a-n): 1-(2', 5'-dimethyl-3'-furyl)-3-
(aryl)-2-propen-1-one (3a-n) (0.001 mol) was 
condensed with guanidine hydrochloride (0.001 mol) in 
the presence of potassium hydroxide (0.002 mol ) in 
absolute ethanol (5 mL) at reflux temperature on a 
water bath for 3 h. The solvent was evaporated in 
vacuum and crushed ice was added to the residue 
while mixing thoroughly, whereupon a bright yellow 
solid separated out. This solid was filtered under 
vacuum, dried and purified by column chromatography 
to give pure pale yellow solid.  
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TABLE 1: PHYSICAL DATA OF THE PREPARED COMPOUNDS 4 (a-n) 

S. No. Ar Mol. Formula M.P. (
o 

C) Yield % 
(% Calc.) ( % found) 

C H N C H N 

4a 3″, 4″, 5″-trimethoxyphenyl C19H21 N3O4 312-314 63 64.22 5.91 11.83 64.24 5.92 11.84 

4b 4″-chlorophenyl C16H14ClN3O 241-245 57 64.21 4.68 14.01 64.24 4.69 14.11 

4c 4″-dimethylaminophenyl C18H20N4O 164-165 64 70.12 6.49 18.18 70.14 6.50 18.16 

4d 4″-methylphenyl C17H17 N3O 120-122 54 73.11 5.01 15.05 73.14 5.03 15.15 

4e 2″, 4″-dichlorophenyl C16H13 Cl2N3O 132-134 60 57.65 3.90 12.61 57.62 3.87 12.64 
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4f 9″-anthracenyl C24H19 N3O 223-225 72 78.90 5.20 11.50 78.92 5.21 11.54 

4g 4″-methoxyphenyl C17H17 N3O2 302-305 68 69.15 5.76 14.23 69.14 5.75 14.22 

4h 3″, 4″-dimethoxyphenyl C18H19 N3O3 220-221 70 66.46 5.84 12.92 66.47 5.83 12.93 

4i 4″-fluorophenyl C16H14FN3O 233-235 53 67.84 4.94 14.84 67.83 4.92 14.82 

4j 4″-nitrophenyl C16H14N4O3 260-262 65 61.93 4.51 18.06 61.92 4.54 18.04 

4k 2″-pyridinyl C15H14N4O 194-196 56 67.66 5.26 21.05 67.62 5.23 21.04 

4l 3″-pyridinyl C15H14N4O 212-213 46 67.66 5.26 21.05 67.63 5.22 21.03 

4m 4″-pyridinyl C15H14N4O 233-235 48 67.66 5.26 21.05 67.64 5.25 21.06 

4n 2”thienyl C14H13N3OS 240-241 55 61.99 4.79 15.49 61.98 4.78 15.51 

 

TABLE 2:  SPECTRAL DATA OF THE PREPARED COMPOUNDS 4 (a-n) 

S. No. IR spectral data 
1
 H NMR spectral data  Chemical shift ( δ ) in ppm 

4a 3380( NH2), 1591 ( C=N), 1503 (C=C) 
3.75-4.0 (9H, s, 3xOCH3), 5.15 (2H, s, -NH2), 6.45-6.60 (1H, s, C-4'-H),  7.45 (1H, s, C-5-H), 6.40 (2H, S, 

C-2"-H and C-6"-H), 2.4(3H, s, Ar-CH3), 2.9(3H, s,  Ar-CH3). 

4b 3346 (NH2), 1636 ( C=N), 1578 (C=C), 
5.45 (2H, s, -NH2), 6.60 (1H, s , C-4'-H), 7.35 (1H, s, C-5-H), 8.03 (2H, d, J=8.0Hz, C-3"-H and C-5"-H), 

7.48 (2H, d, J=8.0Hz, C-2"-H and C-6"-H), 2.2(3H, s, Ar-CH3), 2.6(3H, s, Ar-CH3). 

4c 
3332 (NH2), 1610 ( C=N ), 1570 ( 

C=C), 1178 -N(CH3)2) 

3.10 (6H, s, -N(CH3)2), 5.20 (2H, s , -NH2), 7.2 (1H, s, C-5-H), 6.61 (1H, s , C-4'-H), 8.12 (2H, d , J=8.5Hz, 

C-3"-H and C-5"-H), 6.78(2H, d, J=8.5Hz, C-2"-H and C-6"-H), 2.65(3H, s, Ar-CH3), 2.9(3H, s, Ar-CH3). 

4d 3335 (NH2), 1597 ( C=N), 1520 (C=C) 
2.46 (3H, s, Ar-CH3), 5.25 (2H, s, -NH2), 6.67 (1H, s, C-4'-H), 7.45 (1H, s, C-5-H), 8.06 (2H, d, J=8.0Hz, C-

3"-H and C-5"-H), 7.36 (2H, d, J=8.0Hz, C-2"-H and C-6"-H), 2.15(3H,s, Ar-CH3), 2.25(3H,s, Ar-CH3). 

4e 
3326 (NH2), 1605 ( C=N), 1525 (C=C), 

1372 ( C-N), 892 (C-Cl) 

5.78 (2H, s, -NH2), 6.62 (1H, s, C-4'-H),7.62 (1H, s , -C-3"-H), 7.54 (1H, d, J=8.5Hz, C-5"-H), 7.41 (1H, d, 

J=8.5Hz,  C-6"-H), 7.35 (1H, s, C-5-H), 2.4(3H,s, Ar-CH3), 2.9(3H,s, Ar-CH3). 

4f 3328 (NH2), 1632 ( C=N), 1515 (C=C) 
5.85 (2H,s, -NH2), 6.61 (1H,s, C-4'-H), 7.60 (1H,s, C-5-H), 7.22-7.55(9H, m, Ar-H), 2.2(3H,s, Ar-CH3), 

2.7(3H,s, Ar-CH3). 

4g 
3414 (NH2), 1598 (C=N), 1503 (C=C), 

1366 (C-N), 1225 (C-O-C) 

3.87 (3H, s, C-4''-OCH3), 5.11 (2H, s, -NH2), 7.07 (2H, d, J=8.5 Hz, C-3''and 5''-H), 7.37 (1H, s, C-5-H), 

6.51 (1H, s , C-4'-H), 8.05 (2H, d, J=8.5 Hz, C-2'' and 6''-H), 2.35(3H, s, Ar-CH3), 2.7(3H, s, Ar-CH3). 

4h 
3320 (NH2), 1597 (C=N ), 1556 (C=C), 

1354 (C-N), 1261 (C-O-C) 

5.21 (2H, s, -NH2), 3.75-4.0 (6H, s, 2xOCH3), 7.19 (1H, S, C-2''-H), 7.94 (2H, dd, J=8.5 Hz, J=8.5 Hz, C-3'' 

and 5''-H), 6.63 (1H, s, C-4'-H),  7.0 (1H, s, C-5-H), 2.35(3H,s, Ar-CH3), 2.7(3H,s, Ar-CH3). 

4i 
3318 (NH2), 1599(C=N), 1510 (C=C), 

1350 (C-N), 1219 (C-F) 

5.21 (2H, s, -NH2), 7.19 (2H, dd, J=8.5 Hz, C-2'' and 6''-H), 6.60 (1H, s , C-4'-H),8.2 (2H, dd, J=8.5 Hz, C-

3'' and 5''-H), 7.25 (1H, s, C-5-H), 2.4(3H,s, Ar-CH3), 2.8(3H,s, Ar-CH3). 

4j 
3370 (NH2), 1645 (C=N), 1557 (N=O, 

asymmetric) 

5.22 (2H, s, -NH2), 6.64-6.65  (1H, s, C-4'-H), 7.35 (1H, s, C-5-H), 7.79 (2H, d, J=8.0Hz, C-2 and 6-H), 

8.34 (2H, d, J=8.0Hz, C-3and 5-H), 2.2(3H, s, Ar-CH3), 2.6(3H, s, Ar-CH3). 

4k 
3425, 3238 (NH2), 1656 (C=N), 1510 

(C=C) 

5.22 (2H, s, -NH2), 7.53-7.50 (1H, m, C-5''-H), 7.99-7.95 (1H, d, J=8.5 Hz ,C-3"-H), 8.33 (1H, m, C-4''-H), 

8.73 (1H, d, J=8.5 Hz, C-6"-H), 7.25(1H, s, C-5-H), 6.60 (1H, s, C-4'-H), 2.4(3H,s, Ar-CH3), 2.8(3H,s, Ar-

CH3). 

4l 
3415 (NH2), 1645 (C=N), 1512 (C=C), 

1359 (C-N) 

5.3 (2H, s, -NH2), 7.53-7.50 (1H, m, C-5''-H), 6.62 (1H, s, C-4'-H), 7.25 (1H, s, C-5-H), 8.33 (1H, d, J=8.0 

Hz, C-4''-H), 7.4(1H, s,C-2''-H),  8.73 (3H, d, J=8.0 Hz, C-6"-H), 2.4(1H, s, Ar-CH3), 2.8(3H, s, Ar-CH3). 

4m 3418(NH2), 1575 (C=N), 1526 (C=C) 
5.32 (2H, s, -NH2), 6.55-6.54 (1H, s, C-4'H), 7.25 (1H, s, C-5-H), 7.46 (2H,d, J=8.5Hz, C-3"H and 5"H), 

7.58 (2H, d,J=8.2Hz C-2"H and 6"H), 2.4(3H,s, Ar-CH3), 2.7(3H,s Ar-CH3). 

4n 
3405 (NH2), 1565 (C=N), 1516 (C-C), 

1360 (C-N), 670 (C-S) 

5.3 (2H, s, -NH2), 6.55-6.58 (1H, s,C-4'H), 7.32(1H,s,C-5-H), 7.16-7.12 (1H, t, C-4"H), 7.26 (1H, d, 

J=6Hz,C-3"H), 7.46 (1H, d, J=8Hz, C- 5"H), 2.3(3H, s, Ar-CH3), 2.5(3H, s, Ar-CH3). 

 

Anticancer activity: The synthesized pyrimidines have 
been screened for anticancer activity on prostate 
cancer cell lines ( DU-145) using MTT based 
cytotoxicity assay17. The required cell proliferation 
assay kit was obtained from Roche Applied Sciences, 
Germany. The results (mean O.D.± SD) obtained from 
quadruplicate wells were used in calculation to 
determine the IC50 of the test compounds. 

The percent inhibition is then calculated from the 
formula: 

% inhibition  =   Control O.D. – Sample O.D.   ×  100 

                                      Control O.D. 

 The results are presented in Table 3 for anticancer 
activity. 
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TABLE 3: ANTICANCER ACTIVITY OF PYRIMIDINES DERIVATIVES 
ON DU-145 CELL LINES 

Compound Code Percent inhibition at 50 µg/mL 

4a 15.24 

4b 43.62 

4c 12.12 

4d 13.5 

4e 39.52 

4f 21.36 

4g 9.34 

4h 16.22 

4i 15.24 

4j 8.26 

4k 12.22 

4l 11.46 

4m 12.62 

4n 23.48 

 
RESULTS AND DISCUSSION: The title compounds 2-
amino-4-(2', 5'-dimethyl-3'-furyl)-6-(aryl) pyrimidines 
(4a-n) were synthesized in good yields (scheme-I). 
Some of the compounds have significant anticancer 
activity against the cell lines (DU-145). Out of all the 
compounds, 4b containing 4-chlorophenyl substitution 
on 6th position of pyrimidine nucleus showed 
maximum activity, closely followed by 4e containing 
thiophene ring. These compounds also need to be 
tested on other cancer cell lines in order to predict 
their activity and therapeutic usefulness. 
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