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ABSTRACT 
 
To synthesize a variety of Pyrimidine linked with 1,3,4thiadiazolemannich bases  and their Biological activity was 
determined.Using 3-phenylpropiolaldehyde and Acetamidine hydro chloride, new compounds were synthesized .The 
structure of all the new compounds are established on the basis of FT-IR, 1H NMR, 13C NMR and Mass spectral 
data. For antibacterial studies were done by Staphylococcus aureus ATCC 9144, Bacillus Cereus ATCC 11778, 
Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 2853. For antifungal, Aspergillus Niger ATCC 9029 
and Aspergillusfumigatus ATCC 46645 model.All the compounds were synthesized in good yield.Among the new 
compounds 8a,8b are found to most biological activity. The results obtained justify the usage of these compounds 
from their antifungal and anti bacterial activity. Therefore the nature of groups is very important for antifungal and 
antibacterial activity. 
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INTRODUCTION 

 
In the last few decades, the chemistry of Heterocycles bearing a 1,3,4-thiadiazole moiety are reported to show a 
wide spectrum of biological activity[1-8]  such as  antibacterial[9],anti aggregatory agent[10], antiviral[11] and anti-
inflammatory[12]activities. 1, 3, 4-Thiadiazoles exhibit broad spectrum of biological activities possibly due to the 
presence of toxophoric N-C-S moiety[13]. They found applications as antibacterial, antitumor, anti inflammatory 
agents, pesticides, herbicides, dyes, lubricants and analytical reagents.[14] 
 
The 4-carbonyl derivative of thiazolidine is known as 4-thiazolidinone. 4-thiazolidinones have been well studied and 
a variety of biological activities have been reported for a large number of their derivatives. Such as antibacterial[15], 
antimicrobial[16], anti fungal[17], anti anthelmintic[18], anti inflammatory[19], anti tubercular[20] and diuretic 
agents[21], anti thyroid[22] and as a local  anaesthetic. 
 

EXPERIMENTAL SECTION 
 
Material and Methods: 
Melting points were determined using an electro thermal digital apparatus and are uncorrected. Purity of the 
compound was checked by thin layer chromatography (TLC). IR spectra were prepared on a FT-IR 
spectrophotometer using KBr discs. 1H PMR spectra were recorded on Bruker spectrophotometer (300 MHz) in 
DMSO-d6 or CDCl3 using TMS as an internal standard. 
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All the reagents and solvents were reagent grade and were used without furtherpurification unless otherwise 
specified. Microwave reactions were conducted using a focused single mode microwave unit. The machine consists 
of a continuous focused microwave power delivery system with operator selectable power output. The reactions 
were performed either in aRound-bottomed flask equipped with condenser, or in a glass tube sealed with a septum 
under the pressure set at 100 psi. The reported reaction temperature was monitored using a calibrated infrared 
temperature control mounted under the reaction vessel. The reaction mixture was magnetically stirred. Reactions 
were monitored by TLC using aluminum plates pre-coated with a 0.25 mm layer of silica gel containing a 
fluorescent indicator (Merck Art. 5544). Kieselgel 60 (40–63 µm) was used for column chromatography. Melting 
points are uncorrected. Chemical shifts (δ) are given in parts per million (ppm) relative to δH 7.24 / δC 77.0 (central 
line of t) for CHCl3/CDCl3, δH 3.31 /δC 49.0 CH3OD/CD3OD, and δΗ 2.49 (m) / δC 39.5 (m) for 
(CH3)2SO/(CD3)2SO. The splitting patterns are reported as s (singlet), d (doublet), t (triplet) q (quartet), m 
(multiplet) and br (broad).Coupling constants (J) are given in Hz. 
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Reagents & Reaction conditions: (a)Acetonitrile,Na2CO3 ,microwave reaction,900 c,0.5 hr (b)SeO2,Pyridine,1200 c,2 hrs 

(c)Ethanol,Conc.H2SO4,reflux,2 hrs (d)HCHO, Methanol, reflux,2 hrs 

Compound 8a 8b 8c 8d 8e 
R -CF3 -F -NO2 -OCH3 -CH3 

 
The title compounds 8(a-d) were synthesised in four sequential steps using different reagents and reaction conditions 
the 8(a-d) were obtained in moderate yields. The structures of 8(a-d) were established by spectral (IR, 1H-NMR, 13C-
NMR and mass) and analytical data. 
 

EXPERIMENTAL SECTION 
 
Synthesis of 2-methyl-4-phenylpyrimidine(3): 
A mixture of 3-phenylpropiolaldehyde (0.01 mol) and acetimidamide hydro chloride (0.01 mol) was stirred in Dry 
AcetoNitrile(10 ml) and Dry Na2CO3 (0.02mol) was added to it. The stirring was continued for 0.5 hr under Micro 
Wave conditions at 900c .Reaction progress was monitored by TLC.After completion of reaction cool to RT. Then 
concentrated under reduced pressure by using rota evaporator & Purified by column chromatography(100-200 mesh 
size silica) with elution of 10% Ethyl acetate to get pure yellow solid yield:47 %  mp: 1300c-1320c. 
 
Synthesis of 4-phenylpyrimidine-2-carboxylic acid(4): 
A mixture of compound (3) (0.01 mol), selenium di oxide (0.01 mol), and pyridine (5 ml) was refluxed for 2 hours. 
Reaction progress was monitored by TLC. after completion of compound 3,concentrated under reduced pressure, 
then added water (10 ml),acidified with Conc.HCl,white solidwas formed, filter off,dried,to get 75 % yield. M.P.: 
187-189 0 C. 
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Synthesis of5-(4-phenylpyrimidin-2-yl)-1,3,4-thiadiazol-2-amine(6): 
A mixture of thiosemicarbazide(NH2-CS-NH-NH2) (0.01 mol),compound(4) (0.01 mol), and conc. Sulphuric acid (5 
ml) in 50 ml of ethanol was refluxed for 2 hour and poured onto crushed ice. The solid separated out was filtered, 
washed with cold water and recrystallized from ethanol to separate the first step product. 
 
Yield: 85 %  M.P.: 140-1420 C 
 
Synthesis of N-(5-(4-phenylpyrimidin-2-yl)-1,3,4-thiadiazol-2-yl)-N-(4-(trifluoromethyl/Fluoro/nitro/methoxy/ 
methyl)phenyl)methanediamine (8 a-e): 
A methanolic solution of first Compound 6(0.001mole) was charged into a three  neck flask equipped with a stirred 
and dropping funnel. The solution was stirred to dissolve it completely. To this methanolic solution, formaldehyde 
(7 ml, 37%) was added drop wise during 15-20 minutes. The resulting mixture was stirred during half an hour to 
complete reaction of formaldehyde and To this reaction mixture, the methanolic solution of Para substituted amine 
(0.001 mol) was added dropwise with stirring in about half an hour at 30 o C temperature and refluxed for two hour 
at 65-70 oC.it was allowed to cool and poured in ice water. The solid obtained was filtered off washed thoroughly 
with hot water and dried. 
 

Table 1: Characterization data of synthesized compounds 
 

Compound Molecular formula Molecular weight Melting point Yield 
3 C11H10N2 170.21 1300c-1320c 47 % 
4 C11H8N2O2 200.19 187-189 0 C. 75 % 
6 C12H9N5S 255.30 140-1420 C 85 % 
8a C20H14F3N5S 413.42 164-1660 C 70% 
8b C19H14FN5S 363.41 140-1420 C 65% 
8c C19H14N6O2S 390.42 180-1820 C 68% 
8d C20H17N5OS 375.45 145-1470 C 55% 
8e C20H17N5S 359.45 85-870 C 58% 

 
Analytical data of synthesized compounds: 
Compound 3: 
IR(KBr,cm-1):3100 (Ar.C-H str.), 1628 (Ar.C-C str.), 1450 (C-N str.); 1H NMR (DMS0-d6, 
ppm):2.5(3H,S),8.4(1H,d,J=7HZ), 7.8(1H,d,j=7HZ),7.4-7.8(5H,m); 13C NMR (DMS0-d6,ppm): 24(-CH3 in 
Pyrimidine ring), 167,155,112,160,135,125,130,128(10 aromatic carbons) 
 
Compound 4: 
IR(KBr,cm-1): 3100 (Ar.C-H str.), 1628 (Ar.C-C str.), 1450 (C-N str.),1720(C=O str.),3200(-OH Str.),1310(C-O 
str.); 1H NMR (DMS0-d6,ppm):9(1H,d,j=8 HZ),8.5(1H,d,j=8HZ),7.4-7.8(5H,m),11(-COOH); 13C NMR (DMS0-
d6,ppm ): 115-160(10 aromatic carbons),175(carbonyl carbon) 
 
Compound 6: 
IR(KBr,cm-1): 3100 (Ar.C-H str.), 1628 (Ar.C-C str.), 1450 (C-N str.),3200-3400(Two bands indicates –
NH2),1055(C-S Str.)1H NMR (DMS0-d6,ppm):9(1H,d,j=8 HZ),8.5(1H,d,j=8HZ),7.4-7.8(5H,m),7(2H,bs); 13C NMR 
(DMS0-d6,ppm ): 115-170(12 aromatic carbons) 
 
Compound 8a: 
IR(KBr,cm-1): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (Ar.C-C str.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=C 
str.), 1200(C-F Str.),1200(C-O str.)1H NMR (DMS0-d6,ppm):9(1H,d,j=8HZ),8.5(1H,d,j=8HZ),7.4-
7.8(5H,m),4(1H,S,bs,-NH),4.4(2H,S),7.2(2H,d,j=8 HZ),7.5(2H,d,j=8HZ); 13C NMR (DMS0-d6,ppm ): 115-170(17 
aromatic carbons),174(C-2 of 1,3,4 thiadiazole ring),125(-CF3), 50(NH-CH2)Elemental Analysis:  Calculated: C, 
58.10; H, 3.41; N, 16.94; found: C, 58.10; H, 3.40; N, 16.92MS m/z: 413.09 (100.0%), 414.10 (21.8%) 
 
Compound 8b: 
IR(KBr,cm-1): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (Ar.C-C str.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=C 
str.), 1200(C-F Str.), 1200(C-O str.); 1H NMR (DMS0-d6,ppm):9(1H,d,j=8HZ),8.5(1H,d,j=8HZ),7.4-
7.8(5H,m),4(1H,S,bs,-NH),4.4(2H,S),7.2(2H,d,j=8 HZ),7.42H,d,j=8HZ); 13C NMR (DMS0-d6,ppm ):115-170(17 
aromatic carbons),174(C-2 of 1,3,4 thiadiazole ring),50(NH-CH2); Elemental Analysis: Calculated:  C, 62.79; H, 
3.88; N, 19.27found:  C, 62.76; H, 3.86; N, 19.25; MS m/z: 363.10 (100.0%), 364.10 (20.7%) 
 
Compound 8c: 
IR(KBr,cm-1): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (Ar.C-C str.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=C 
str.), 1555 (N-O str.),1200(C-O str.)1H NMR (DMS0-d6,ppm):9(1H,d,j=8HZ),8.0(1H,d,j=8HZ),7.4-
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7.8(5H,m),4(1H,S,bs,-NH),4.4(2H,S),7.6(2H,d,j=8 HZ),8.4(2H,d,j=8HZ)13C NMR (DMS0-d6,ppm ): 115-170(17 
aromatic carbons),174(C-2 of 1,3,4 thiadiazole ring),50(NH-CH2); Elemental Analysis: Calculated: C, 58.45; H, 
3.61; N, 21.53Found: C, 58.43; H, 3.60; N, 21.52; MS m/z: 390.09 (100.0%), 391.09 (23.6%) 
 
Compound 8d: 
IR(KBr,cm-1): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (Ar.C-C str.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=C 
str.), 1555 (N-O str.), 1200(C-O str.); 1H NMR (DMS0-d6,ppm):9(1H,d,j=8HZ),8.0(1H,d,j=8HZ),7.4-
7.8(5H,m),4(1H,S,bs,-NH),4.4(2H,S),7.3(2H,d,j=8 HZ),7.0(2H,d,j=8HZ),3.8(3H,S); 13C NMR (DMS0-d6,ppm): 
115-170(17 aromatic carbons),174(C-2 of 1,3,4 thiadiazole ring),50(NH-CH2); 55(-OCH3)Elemental Analysis: 
Calculated: C, 63.98; H, 4.56; N, 18.65Found: C, 63.96; H, 4.54; N, 18.63 
 
Compound 8e: 
IR(KBr,cm-1): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (Ar.C-C str.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=C 
str.)1H NMR (DMS0-d6,ppm):9(1H,d,j=8HZ),8.0(1H,d,j=8HZ),7.4-7.8(5H,m),4(1H,S,bs,-NH),4.4(2H,S,-N-
CH2),7.1(2H,d,j=8HZ),7.0(2H,d,j=8HZ),2.2 (3H,S); 13C NMR (DMS0-d6,ppm):115-170(17 aromatic 
carbons),174(C-2 of 1,3,4 thiadiazole ring),50(NH-CH2),23(aromatic methyl gp)MS m/z: 359.12 (100.0%), 360.12 
(24.3%)Elemental Analysis: Calculated: C, 66.83; H, 4.77; N, 19.48Found: C, 66.81; H, 4.75; N, 19.47 
 
Biological Activity: 
Antibacterial activity: 
All the newly synthesized 1, 3, 4-thiadiazole derivatives were screened for their antibacterial and antifungal activity. 
For antibacterial studies microorganisms employed were Staphylococcus aureus ATCC 9144, Bacillus Cereus 
ATCC 11778, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 2853. For antifungal, Aspergillus 
Niger ATCC 9029 and Aspergillusfumigatus ATCC 46645 were used as organism. Both microbial studies were 
assessed by Minimum Inhibitory Concentration (MIC) by serial dilution method. For this, the compound whose 
MIC has to be determined is dissolved in serially diluted DMSO Then a standard drop of the culture prepared for the 
assay is added to each of the dilutions, and incubated for 16–18 hrs at 370c. MIC is the highest dilution of the 
compound, which shows clear fluid with no development of turbidity. The results are shown in the table: 2.   
 

compound 
Antibacterial data in MIC(µg/ml) Antifungal data in MIC (µg/ml) 

Gram +ve Bacteria Gram -ve Bacteria A.niger A.fumigatus 
 S. aureus B. cereus P. aeruginosa E.coli   

8a 9 9 10 9 16 18 
8b 8 8 9 9 16 16 
8c 8 7 5 7 15 15 
8d 7 6 4 6 13 14 
8e 5 4 4 5 12 13 

 
RESULTS AND DISCUSSION 

 
Synthesis: 
All the 1,3,4thiadiazole derivatives (8 a-e) were synthesized in multistep synthetic path way as shown in scheme.2-
methyl-4-phenyl pyrimidine(3) was synthesized according to the reported procedure[23]. The reaction of 2-methyl- 
4-phenyl pyrimidine with selenium di oxide in pyridine  to affordthe corresponding 4-phenyl pyrimidine-2-
carboxylic acid(4) as per the reported procedure[24], .which was reacted with Thiosemicarbazide in ethanol as per 
the reported procedure[25] to afford 5-(4-phenylpyrimidin-2-yl)-1,3,4-thiadiazol-2-amine(6), which was reacted 
with formaldehyde and Para substituted anilines in methanol   as per the reported procedure[26] to afford 5-(4-
phenylpyrimidin-2-yl)-N-(4-(trifluoromethyl/fluoto/Nitro/methoxy)benzyl)-1,3,4-thiadiazol-2-amine (8 a-e).  
 
The structures of the synthesized compound were determined on the basis of their FTIR and 1H NMR data. The 
spectral data for FTIR and 1 H NMR which confirms the structure of synthesized compounds. In vitro antibacterial 
activity data of 1,3,4-Thiadiazole derivatives against tested organisms displayed significant activity with a wide 
degree of variation. It is found that compound8a,8b,8c have shown significant antibacterial activity against gram 
positive bacteria. Rest of the compounds has exhibited significant to substantial activity against the same strain. 
Compound 8a,8b,and 8c  have shown highestactivity against gram negative bacteria. Substantial activity is achieved 
in case of compounds 8d against S. aureus, B.cereus, E.coli, P. aeruginosa and the remaining compounds are 
significantly active against the same species. All the 1,3,4-Thiadiazole derivatives have exhibited significant to 
moderate activity against gram positive and gram negative bacteria. 
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CONCLUSION 
 

A series of novel 1,3,4-Thiadiazole derivatives were synthesized and the structure of the entire compounds were 
confirmed by recording by their1H NMR, and IR spectra. In conclusion, we feel that the preliminary in vitro activity 
results of this class of compounds may possess potential for design of future molecules with modifications on the 
aryl substituent’s as well as NH2 side chain. All the synthesized compounds showed moderate activity against 
bacteria and fungi. The screening studies have demonstrated that the newly synthesized compounds exhibit 
promising antibacterial and antifungal properties. Therefore, it is concluded that there exists example scope for 
further study in this class of compounds.   
 
Acknowledgements 
� My sincere thanks to UGC authorities for providing financial assistance to continue research in better manner 
� I am very thankful to S.K. University authorities for providing such an environment for doing better research 
very much. 
� It’s my pleasure to express my thanks to Department of Chemistry for giving an opportunity to do research. 
� I express my sincere thanks to my research Supervisor Dr.K.Sudhakarbabu. 
�  I express my sincere thanks to Prof LK Ravindranath, who is giving valuable guidance during my research. 
� I express my sincere thanks to Prof J.Latha who is giving valuable guidance during my research. 
� The Authors are also thankful to Sapala Organics pvtLtd (Hyderabad) for providing IR and NMR,mass spectral 
facilities. 
 

REFERENCES 
 

[1]Kumar S., Rajendraprasad G.V., Mallikarjuna Y., Chandrashekar B.P., Kistayya S.M., Eur. J. Med. Chem., 2010, 
45, 2063,  
[2]Mallikarjuna B.P.,  Sastry  B. S.,   Kumar  G.V.,  Rajendraprasad  Y, Chandrashekar  S.M.,  Sathisha K.  Eur . J. 
Med. Chem.,2009, 44, 4739 
[3]Onkol  T.,  Cakir B.,  Sahin M. F. Turk. J. Chem.,2004, 28, 461 
[4]Schenone  S.,  Bruno  O.,  Ranise  A., Bondavalli F., Filippeli W.,  Falcone  G., Giordano  L., Vitelli M. R. 
Bioorg. Med. Chem.,2001 9, 2149  
[5] Holla B. S.,  Gonsalves R.,  Shenoy,  Eur. J. Med. Chem., 2000,35, 267 
[6] Gokce M.,  Cakir B.,  Erol K., Sahin M. F., Arch. Pharm., 2001, 334, 279 
[7] Laddi U. V.,  Desai S. R., Bennur R. S.,  Bennur S. C., Ind. J. Heterocycl.  Chem2002.,11, 319 
[8]Sahin G., Palaska, E., MelikeEkizoglu, O. M., Il Farmaco.,2002,57, 539,  
[9] Farghaly A.A.H., J. Chin. Chem. Soc., 2004, 51, 147 
[10]Czarnocka J.A., Focks H., Nasal A.,  Petrusewicz J.,  Damasiewicz B.,  Radwanska A., Kaliszan R., Pharmazie., 
1991 46, 109,  
[11] Srivastava J., Swarup S., Saxena V.K.,  Chaudhary B.L., J. Indian Chem. Soc. 1991, 68, 103,  
[12]Unangst P.C., Shrum G.P., Connor D.T., Dyer R.D.  Schrier D.J., J. Med. Chem1992., 35, 3691 
[13] Omar A.M., Aboulwafa O.M., J. Heterocycl. Chem., 1986, 23, 1339,  
[14]Kurtzer F., Kartitzky A.R., Boulton A.J. Advances in Heterocyclic Chemistry; Academic Press: New  York, 
1965, 5, 165  
[15] Desai, N.C., Shukla, H.K., Thakar, K.A., J. Indian Che, Soc.,1984, 61, 239  
[16]Vicini P., Geronikaki A., Anastasia K., Incerti, M., Zani, F., Bio. Org. and Med. Chem.,2006,41(11), 3859  
[17]Dwirvedi V. Agarwal R. K., Asian. J. Chem.1992, 4, 780  
[18]  Solanki A., Kishore K., Asian. J. Chem., 1994, 6, 177  
[19]Choudari B. R., Shinde D. B., Shingare M. S., Asian. J. Chem., 1995, 7, 832,  
[20]   Gopala Kutty N., Bhat A.R. J. Indian. Chem, 1993,70, 178,  
[21]  Shah N., Pant C. K., Joshi P. C., Asian. J. Chem., 1993, 95, 83  
[22] Shah, N., Pant, C. K.  Joshi, P. C., Asian. J. Chem., 1993,95, 83  
[23]Bagley, Mark C.; Hughes, David D.; Taylor, Paul H.Synlett, 2003 ,  # 2  p. 259 – 261 
[24]Sakamoto; Sakasai; Yamanaka Chemical and Pharmaceutical Bulletin, 1980 ,  vol. 28,  # 2  p. 571 - 577 
[25]Tu, Guo Gang; Zhan, Jian Feng; Lv, Qiao Li; Wang, Jia Qi; Kuang, Bin Hai; Li, Shao HuaJournal ofMedicinal 
Chemistry, 2014 ,  vol. 10,  # 4  p. 376 - 381 
[26]Rastogi, Nisheeth; Harrison, Anil Darwin; Agarwal, AkritiIndian Journal of Chemistry - Section B Organic and 
MedicinalChemistry, 2011 ,  vol. 50,  # 3  p. 330 - 333                   
 
 

 


