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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-phenyl propiolaldehyde and Acetamidine hydro chloride, new compounds were synthesized .The
structure of all the new compounds are established on the basis of FT-IR, *H NMR, *C 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 groupsis very important for antifungal and
antibacterial activity.
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INTRODUCTION

In the last few decades, the chemistry of Heteresybearing a 1,3,4-thiadiazole moiety are repottedhow a
wide spectrum of biological activif$-8] such as antibacterj8],anti aggregatory ageif]], antiviral[11] and anti-
inflammatoryfl2]activities. 1, 3, 4-Thiadiazoles exhibit broad &jpem of biological activities possibly due to the
presence of toxophoric N-C-S moiet@]. They found applications as antibacterial, antibw, anti inflammatory
agents, pesticides, herbicides, dyes, lubricardsaaalytical reagentd4]

The 4-carbonyl derivative of thiazolidine is knoas 4-thiazolidinone. 4-thiazolidinones have beeh stadied and
a variety of biological activities have been repdrfor a large number of their derivatives. Suchrathacteriall5],
antimicrobialfl6], anti fungalfl7], anti anthelmintic]8], anti inflammatoryl9], anti tubercula0] and diuretic
agentsP1], anti thyroidR2] and as a local anaesthetic.

EXPERIMENTAL SECTION

Material and M ethods:

Melting points were determined using an electrorrttad digital apparatus and are uncorrected. Puwityhe
compound was checked by thin layer chromatographyC). IR spectra were prepared on a FT-IR
spectrophotometer using KBr disésl PMR spectra were recorded on Bruker spectrophetismn(300 MHz) in
DMSO-d6 or CDCI3 using TMS as an internal standard.
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All the reagents and solvents were reagent grade veere used without furtherpurification unless otvise
specified. Microwave reactions were conducted usifigcused single mode microwave unit. The macbaresists

of a continuous focused microwave power delivergtey with operator selectable power output. Thetimas
were performed either in aRound-bottomed flask goed with condenser, or in a glass tube sealed avigaptum
under the pressure set at 100 psi. The reportedtioratemperature was monitored using a calibratdcred
temperature control mounted under the reactionele3$ie reaction mixture was magnetically stirrBeactions
were monitored by TLC using aluminum plates pretedawith a 0.25 mm layer of silica gel containing a
fluorescent indicator (Merck Art. 5544). Kieseld# (40-63um) was used for column chromatography. Melting
points are uncorrected. Chemical shifisdgre given in parts per million (ppm) relativestd 7.24 /6C 77.0 (central
line of t) for CHCI3/CDCI3,5H 3.31 C 49.0 CH30OD/CD30D, andH 2.49 (m) /86C 39.5 (m) for
(CH3)2S0/(CD3)2S0. The splitting patterns are regmbras s (singlet), d (doublet), t (triplet) g (de§, m
(multiplet) and br (broad).Coupling constanisdre given in Hz.

Scheme:
NH %OH S
+ Q@ e
o *U)Qﬁ o
0 (2) (5)
N-N
H2N/< /©/ HN/<S\ N
B S
HN N
(7 a-e) 8(a-e)
R
R = CF3,F,NO2,0CH3,CH3

Reagents & Reaction conditions: (a)Acetonitrile,Na,COs microwave reaction,90° ¢,0.5 hr (b)Se02,Pyridine, 120° ¢,2 hrs
(c)Ethanol,Conc.H,S0, reflux,2 hrs (d)HCHO, Methanol, reflux,2 hrs

Compound| 8a 8h 8c 8d 8e
R -Ck | -F | -NG, | -OCH; | -CHs

The title compounds 8(a-d) were synthesised in $eguential steps using different reagents andiosaconditions
the 8(a-d) were obtained in moderate yields. Thecgires of 8(a-d) were established by spectral'tRNMR, **C-
NMR and mass) and analytical data.

EXPERIMENTAL SECTION

Synthesis of 2-methyl-4-phenylpyrimidine(3):

A mixture of 3-phenylpropiolaldehyde (0.01 mol) amcetimidamide hydro chloride (0.01 mol) was stirie Dry
AcetoNitrile(10 ml) and Dry N&Os; (0.02mol) was added to it. The stirring was camtith for 0.5 hr under Micro
Wave conditions at 96 .Reaction progress was monitored by TLC.After plation of reaction cool to RT. Then
concentrated under reduced pressure by using vatoeator & Purified by column chromatography(1@®2nesh
size silica) with elution of 10% Ethyl acetate &t gure yellow solid yield:47 % mp: 1%013%c.

Synthesis of 4-phenylpyrimidine-2-carboxylic acid(4):

A mixture of compound (3) (0.01 mol), selenium dide (0.01 mol), and pyridine (5 ml) was refluxexd £ hours.
Reaction progress was monitored by TLC. after cetigoh of compound 3,concentrated under reducedspres
then ad(ged water (10 ml),acidified with Conc.HClipetsolidwas formed, filter off,dried,to get 75 %el. M.P.:
187-189°C.
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Synthesis of 5-(4-phenylpyrimidin-2-yl)-1,3,4-thiadiazol-2-amine(6):

A mixture of thiosemicarbazide(NFCS-NH-NH,) (0.01 mol),compound(4) (0.01 mol), and conc. 8uhx acid (5
ml) in 50 ml of ethanol was refluxed for 2 hour gmalured onto crushed ice. The solid separated astfiltered,
washed with cold water and recrystallized from pthdo separate the first step product.

Yield: 85 % M.P.: 140-142C

Synthesis of N-(5-(4-phenylpyrimidin-2-yl)-1,3,4-thiadiazol-2-yl)-N-(4-(trifluor omethyl/Fluor o/nitr o/methoxy/

methyl)phenyl)methanediamine (8 a-€):

A methanolic solution of first Compound 6(0.001mok&as charged into a three neck flask equippel avistirred
and dropping funnel. The solution was stirred tesdive it completely. To this methanolic solutifermaldehyde
(7 ml, 37%) was added drop wise during 15-20 miswiene resulting mixture was stirred during halfteur to
complete reaction of formaldehyde and To this lieaamixture, the methanolic solution of Para substid amine
(0.001 mol) was added dropwise with stirring in atblealf an hour at 30 o C temperature and reflioedwo hour
at 65-70 oC.it was allowed to cool and poured @water. The solid obtained was filtered off wasttemtoughly
with hot water and dried.

Table 1: Characterization data of synthesized compounds

Compound | Molecular formula | Molecular weight | Melting point | Yield
3 CiHioN; 170.21 136c-13%c | 47 %
4 Ci1HsN20; 200.19 187-188C. 75 %
6 Ci,HgNsS 255.30 140-142C 85 %
8a GeH14aFsNsS 413.42 164-166C 70%
8b CigH14FNsS 363.41 140-14C 65%
8c CigH1aN6O-S 390.42 180-182C 68%
8d GyH1/NsOS 375.45 145-14TC 55%
8e GcH1:NsS 359.45 85-87C 58%

Analytical data of synthesized compounds:

Compound 3:

IR(KBr,cm™):3100 (Ar.C-H str.), 1628 (Ar.C-C str), 1450 (C-Nstr.); 'H NMR (DMSO0-d,
ppm):2.5(3H,S),8.4(1H,d,J=7HZ), 7.8(1H,d,j=7THZ)7.8(5H,m); *C NMR (DMSO0-@,ppm): 24(-CH in
Pyrimidine ring), 167,155,112,160,135,125,130,128fdomatic carbons)

Compound 4:

IR(KBr,cm™): 3100 (Ar.C-H str.), 1628 (Ar.C-C str.), 1450 [Cstr.),1720(C=0 str.),3200(-OH Str.),1310(C-O
str.); *H NMR (DMSO0-d;,ppm):9(1H,d,j=8 HZ),8.5(1H,d,j=8HZ),7.4-7.8(5H,m)(-COOH); °C NMR (DMSO0-
ds,ppm ): 115-160(10 aromatic carbons),175(carboasthan)

Compound 6:

IR(KBr,cm™): 3100 (Ar.C-H str.), 1628 (Ar.C-C str.), 1450 [C-str.),3200-3400(Two bands indicates —
NH,),1055(C-S Str’H NMR (DMSO0-d;,ppm):9(1H,d,j=8 HZ),8.5(1H,d,j=8HZ),7.4-7.8(5H,M)2H,bs);*C NMR
(DMSO0-ds,ppm ): 115-170(12 aromatic carbons)

Compound 8a:

IR(KBr,cm™): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (ArEstr.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=
str.), 1200(C-F  Str.),1200(C-O sfH) NMR  (DMSO-d,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 FZp(2H,d,j=8HZ);**C NMR (DMS0-d,ppm ): 115-170(17
aromatic carbons),174(C-2 of 1,3,4 thiadiazole )it®6(-CF), 50(NH-CH2)Elemental Analysis: Calculated: C,
58.10; H, 3.41; N, 16.94; found: C, 58.10; H, 3.K0:16.92MS m/z: 413.09 (100.0%), 414.10 (21.8%)

Compound 8b:

IR(KBr,cm™): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (ArEstr.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=
str), 1200(C-F Str.), 1200(C-O str)H NMR (DMSO0-d,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 Z¥2H,d,j=8HZ); *C NMR (DMSO0-@,ppm ):115-170(17
aromatic carbons),174(C-2 of 1,3,4 thiadiazole ;B@NH-CH2); Elemental Analysis: Calculated: @.®; H,
3.88; N, 19.27found: C, 62.76; H, 3.86; N, 19.BF m/z: 363.10 (100.0%), 364.10 (20.7%)

Compound 8c:

IR(KBr,cm™): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (ArCstr.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=
str.), 1555 (N-O str.),1200(C-O sfi) NMR (DMSO-d,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 K&}(2H,d j=8HZ}°C NMR (DMSO0-d,ppm ): 115-170(17
aromatic carbons),174(C-2 of 1,3,4 thiadiazole B@(NH-CH2); Elemental Analysis: Calculated: C,. 488 H,
3.61; N, 21.53Found: C, 58.43; H, 3.60; N, 21.538 M/z: 390.09 (100.0%), 391.09 (23.6%)

Compound 8d:

IR(KBr,cm™): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (ArCstr.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=
str.), 1555 (N-O str), 1200(C-O str.)H NMR (DMSO0-d;,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)(2H,d,j=8HZ),3.8(3H,S);"°C NMR (DMS0-d,ppm):
115-170(17 aromatic carbons),174(C-2 of 1,3,4 ihimmle ring),50(NH-CH2); 55(-OCH3)Elemental Analysi
Calculated: C, 63.98; H, 4.56; N, 18.65Found: C963H, 4.54; N, 18.63

Compound 8e;

IR(KBr,cm™): 3420 (N-H str.), 3150 (Ar.C-H str.), 1670 (ArEstr.), 1465 (C-N str.), 1125 (C-S str.), 1550 (C=
str.y'H NMR (DMSO0-d;,ppm):9(1H,d,j=8HZ),8.0(1H,d,j=8HZ),7.4-7.8(5H,m(J4,S,bs,-NH),4.4(2H,S,-N-
CH,),7.1(2H,d,j=8HZ),7.0(2H,d,j=8HZ),2.2  (3H,S); °C NMR (DMSO0-d,ppm):115-170(17 aromatic
carbons),174(C-2 of 1,3,4 thiadiazole ring),50(NHZ},23(aromatic methyl gp)MS m/z: 359.12 (100.0%§0.12
(24.3%)Elemental Analysis: Calculated: C, 66.834H,7; N, 19.48Found: C, 66.81; H, 4.75; N, 19.47

Biological Activity:

Antibacterial activity:

All the newly synthesized 1, 3, 4-thiadiazole datives were screened for their antibacterial andusgal activity.

For antibacterial studies microorganisms employettewStaphylococcus aureus ATCC 9144, Bacillus Gereu
ATCC 11778, Escherichia coli ATCC 25922, Pseudorsoaeruginosa ATCC 2853. For antifungal, Aspergillus
Niger ATCC 9029 and Aspergillusfumigatus ATCC 46648re used as organism. Both microbial studies were
assessed by Minimum Inhibitory Concentration (MI§3) serial dilution method. For this, the compoundose
MIC has to be determined is dissolved in seriallytdd DMSO Then a standard drop of the culturgopred for the
assay is added to each of the dilutions, and irtedbfor 16-18 hrs at 7. MIC is the highest dilution of the
compound, which shows clear fluid with no developtr& turbidity. The results are shown in the taBle

compound Antibacterial data in MIC(ug/ml) Antifungal dataMIC (ug/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

RESULTSAND DISCUSSION

Synthesis:

All the 1,3,4thiadiazole derivatives (8 a-e) weyathesized in multistep synthetic path way as showscheme.2-
methyl-4-phenyl pyrimidine(3) was synthesized adoay to the reported procedure[23]. The reactio2-ofiethyl-
4-phenyl pyrimidine with selenium di oxide in pyirneé to affordthe corresponding 4-phenyl pyrimidite
carboxylic acid(4) as per the reported procedure[2¢hich was reacted with Thiosemicarbazide iraath as per
the reported procedure[25] to afford 5-(4-phenyiimydin-2-yl)-1,3,4-thiadiazol-2-amine(6), which wasacted
with formaldehyde and Para substituted anilinesngthanol as per the reported procedure[26] toréfb-(4-
phenylpyrimidin-2-yl)-N-(4-(trifluoromethyl/fluotdlitro/methoxy)benzyl)-1,3,4-thiadiazol-2-amine (&g

The structures of the synthesized compound wererméied on the basis of their FTIR attd NMR data. The
spectral data for FTIR arfdH NMR which confirms the structure of synthesizeanpounds. In vitro antibacterial
activity data of 1,3,4-Thiadiazole derivatives agitested organisms displayed significant actiwith a wide
degree of variation. It is found that compound8®&8thave shown significant antibacterial activigasst gram
positive bacteria. Rest of the compounds has edilsignificant to substantial activity against $ame strain.
Compound 8a,8b,and 8c have shown highestactigiynat gram negative bacteria. Substantial actigiychieved
in case of compounds 8d against S. aureus, B.ceEensli, P. aeruginosa and the remaining compouards
significantly active against the same species.tddl 1,3,4-Thiadiazole derivatives have exhibiteghicant to
moderate activity against gram positive and gragatiee bacteria.
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CONCLUSION

A series of novel 1,3,4-Thiadiazole derivatives eveynthesized and the structure of the entire comg® were
confirmed by recording by théit NMR, and IR spectra. In conclusion, we feel tihet preliminary in vitro activity
results of this class of compounds may possessiatéor design of future molecules with modificats on the
aryl substituent’'s as well as NHside chain. All the synthesized compounds showederate activity against
bacteria and fungi. The screening studies have dstraied that the newly synthesized compounds #&xhib
promising antibacterial and antifungal properti€serefore, it is concluded that there exists examguope for
further study in this class of compounds.
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