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ABSTRACT

The present paper deals with the synthesis of Rgire-5-carbonitriles by condensation of aromatldehydes, p-
chlorobenzoylacetonitrile and substituted urea gstonc. HSQ,in ethanol and DBSA (p-dodecylbenezenesulfonic
acid) in water as catalyst. It was observed tha a§DBSA as catalyst increased the rate of reacfidve products
are formed in high yields under eco-friendly cormdlis. All newly synthesized compounds were chaiaeteby IR,

'H NMR and**C NMR spectral data. Compounds (4a-k) were scredoedanthelmintic activity and anti-
inflammatory.

Keywords. p-dodecylbenezenesulfonic acid (DBSA); Pyrimidinaeé&h Solvent; Anthelmintic activities ard
Vitro anti-inflammatory.

INTRODUCTION

Helminths infection is a serious problem in humaspecially in the children and domestic animalsth&hmintic
drugs are used to control these infections andag belective toxic effects on these parasitesadatiular
microtubules in cell of worm are gradually lost &gtion of anthalmentic drugs. The gastro-intesthrelminthes
becomes resistant to currently available anthelmidtugs thus there is a primary problem in treatmef
helminthes diseases.[1]

The increasing importance of pyrimidines and tleiivatives as intermediates for the synthesisabgically and
industrially useful compounds prompted us to sysittee pyrimidinecarbonitrile derivatives. Literatuseirvey
revealed that pyrimidine derivatives have been tiled as potent bactericidal and fungicidal aggfiS]
analgesic,[4] anti-hypertensive[5] and anti-turagents.[6] Thiouracils are similarly used as fdi-arflammatory
and virucidal agents.[7]Our initial efforts are to explore new activity @iyrimidines derivatives; we have
synthesized some new pyrimidine-5-carbonitrile 4dekivatives. The new derivatives were charactdrizgIR,*H
NMR spectroscopy and these compounds were testeheio anthelmintic anchivitro anti-inflammatory activity.

Development of eco-friendly synthesis rout is alsvagsirable as it protects our mother earth. Thevextional
methods impose adverse effect on eco-system andrhbiealth. Therefore it is demand of time to seattdrnative
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greener approaches to minimize pollution and rdlgeblem. The greener approach includes minimuratava
generation, solvent free reactiof8, eco-friendly catalyst,[9] water as solvent [HiE. One step reaction involved
three component condensation is famous in syntlegianic chemistry to yield target molecule. Thstfone step
synthesis of DHPMS was reported by Biginelli in 38911] Biginelli reaction [12] has some drawbaadkedto
several new methodology have been reported sudhiBas [13] Cu (OTf),, [14] conc. HCI solid-support, [15]
SbCE-AI203, [16] 1,-Al,05,[17] and Zeolite. [18]

RESULTSAND DISCUSSION

Dodecylbenzenesulfonic acid (DBSA) is phase-transéalyst, can act as a combined Brgnsted acidcant-
catalyst. It performs the dual role of both an amthlyst and a surfactant. [19] The use of DBS®22] as catalyst
in cyclisation prompted us to search for improved anore efficient catalytic condition for the pyidine
synthesis. In water, DBSA has been

used efficiently for the synthesis of pyrimidine.eWhave successfully synthesized of 4-(4-chlorophehg-
dihydro-6-aryl-2-oxo-1-aryl-pyrimidine-5-carbonigiusing Conc. k50O, in ethanol ang-dodecylbenzenesulfonic
acid (DBSA) as the catalyst (10 mol %) in aqueowesiian The model reaction of p-chloro-benzoylacetivail (1
mmol), aldehyde2 (1 mmol), substituted ured (1 mmol) and DBSA (10 mol %) in water (20 ml) atono
temperature afforded the proddoith 90% yield as shown in Scheme 1.

The method has advantages such as environmengglg;tshort reaction time, high yield and simplerkvop. The
results are summarized in Table 1. It is presumiedt tthe reaction may proceed through timsitu
benzylidenebenzoyle acetonitrideintermediate containing an electron-poor C=C deutand is produced by rapid
Knoevenagel condensation of p-chlorobenzoyle adetenwith the aromatic aldehyde, followed by Mu
addition, cycloaddition, isomerization, aromatieati to afford the pyrimidine-5-carbonitrild (Scheme 2).
IntermediateB is not stable and was not isolated from the reacthixture. DBSA facilitate reaction perhaps by
protonation.

0 CHO
(0]
CN Method-A
+ H NJ\N’R3
+ 2 H Method-B
Cl R,
Ry
Schemel.

Reagents and Conditions:- (1) Method A: DBSA (10 mol %) in water /RT
(2) Method B: Conc.HSQ in ethanol / RT

TABLE 1 DBSA Catalyzed formation of pyrimidine-5-carbonitrile

Product Color and Physical Status M ethod-A Method-B

Ry R, R3 (Crystallization Solvent)  Time(h)  Yield (%) Time(h) Yield (%)
4a OH OCH CsHs Yellow (Ethyl Acetate) 0.30 77 3.10 52
4b OH OCH; 4-CHCgHs Orange (Ethanol) 0.30 80 2.30 54
4c OH OCH; 4-CIGH4s  Orange (Ethanol) 0.45 85 3.30 58
ad OH OCH; 4-BrGH,  Orange (Ethanol) 0.50 75 1.40 85
4e  N(CH), H CsHs Yellow (Ethyl Acetate) 0.50 70 1.30 59
4f  N(CHg), H 4-CHCeHs  Yellow (Ethyl Acetate) 0.30 79 2.30 60
4g N(CH) H 4-CIGH,  Red (Ethanol) 0.45 86 1.50 64
4h  N(CH), H 4-BrGH,  Yellow (Ethanol) 0.40 90 1.30 61
4 4-Cl H GHs Red (Ethanol) 0.15 88 1.45 51
4 4-Cl H 4-CH;CsHs  Orange (Ethanol) 1.00 79 2.10 64
4k OCH,  OCH, CeHs Orange (Ethanol) 0.30 88 2.22 80
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Scheme 2

All the compounds showed moderate to potent anihéktnactivity. In vitro anthelmintic activity of ythesized
compounds is summarized in Table 2. Compound 4ldraphenyl)-1,2-dihydro-6-(4-dimethylaminophengh-
oxo-1-phenyl pyrimidine-5-carbonitrde showed more potent paralyzing effect than thedstah albendazole. In
addition to these 0.2 and 0.5 % concentration®ofppundde exhibits less time for death than the standartie©Ot
compounds exhibited moderate activity. This dateaéed that pyrimidine-5-carbonitrile ring may lesponsible
for the anthelmintic activity and the compoundshwatdditional hetero atom in the structure also neaponsible to
increase in the potency. Table 3 listed that comgdedc have promising anti-inflammatory activity companeith

the referencen vitro anti-inflammatory drug, diclofenac sodium. Thisdt can be extended to animal testing to
explore anti-inflammatory potency in biological &/s.

MATERIALSAND METHODS

Melting points were determined on a Gallenkamp MglPoint Apparatus, Mod. MFB-595 in open capillaupes.
The'H NMR and™®C-NMR spectra were recorded on a Varian XL-300 speteter (300 MHz). Chemical shifts
are reported in ppm from internal tetramethylsilat@endard and are givenh-units. The solvents for NMR
spectra was duterio-chloroform unless othervsssted. Infrared spectra were taken on Shimadk- 408, a
Shimadzu FTIR instrument in potassium bromlets unless otherwise stated .

3.1 General Procedurefor the Synthesis of 4-(4-chlorophenyl)-1,2-dihydr o-6-aryl-2-oxo-1-ar yl-5-car bonitrile
Method A: A mixture ofp-chloro-benzoylacetonitrild (Lmmol), aldehyd® (1mmol), substituted urea(1mmol),
and DBSA (10 mol %) in water (20 ml) were stirred@m temperature for the corresponding time astioieed in
Table 1. After completion of the reaction, the teatmixture was poured onto crushed ice (30g) @ioirig (10 g)
NaCl and stirred for 5-10min. The solid separateas Viiltered, washed with ice-cold water (50 mL) ahdn
recrystallized to afford pure product.

Method B: A mixture of p-chloro-benzoylacetonitrild (1mmol), aldehyd® (1mmol), substituted urez(1mmol),
and two drop of 2N k80, (2 N) in ethanol (20 ml) were stirred at room temgpere for the corresponding time as
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mentioned in Table 1. After completion of the réatt solvent was removed under reduced pressure.sdhd
separated was recrystallized to afford pure product

3.1.1.4-(4-chlor ophenyl)-1,2-dihydr 0-6-(4-hydr oxy-3-methoxyphenyl)-2-oxo-1-phenylpyrimidine-5-
carbonitrile (4a)

IR (KBr) v: [Cm™] 1595(C=C), 1668(C=0 str of amide), 2139(-CN), @9Aromatic C-H str), 3527(-OH)*H
NMR (CDCL) 8: 4.09 (s, 3H, OCH}, 6.29 (s, 1H, OH), 7.41 (dd, 1877.9 Hz J=2.6 Hz Ar-H), 7.48 (d, 2H,
J=8.6 Hz Ar-H), 7.49 (d, 1HJ=7.9 Hz Ar-H), 7.52 (d, 2H, J=8.6 Hz Ar-H), 7.82 (m, 5H, Ar-H), 7.92 (d, 1H,
J=2.6 Hz Ar-H). *C NMR(CDCk) &: 55.43, 61.83, 112.64, 115.85, 120.31, 121.4Q,. 78 124.92, 125.47,
128.32, 129.86, 130.20, 131.69, 133.51, 137.13563850.63, 153.11, 155.92, 163.15.

3.1.2. 4-(4-chlorophenyl)-1,2-dihydr 0-6-(4-hydr oxy-3-methoxyphenyl)-2-oxo-1-(4-methylphenyl) pyrimidine-
5-carbonitrile (4b)

IR (KBr) v: [Cm™] 1626(C=C), 1663(C=0 str of amide), 2238(-CN), 3qBromatic C-H str), 3320 (-OH)*H
NMR (300 MHz, CDC}) 8: 1.78 (s, 3H, CH), 4.01 (s, 3H, OCH), 6.31 (s, 1H, OH), 7.03 (d, 1H5=8.0 Hz Ar-H),
7.41 (dd, 1HJ)=8.0 Hz J=2.2 Hz Ar-H), 7.48 (d, 2HJ=7.6 Hz Ar-H), 7.52 (d, 2HJ=7.9 Hz Ar-H), 7.57 (d, 2H,
J=7.6 Hz Ar-H), 7.83 (d, 2H,J=7.9 Hz Ar-H), 7.93 (d, 1HJ=2.2 Hz Ar-H). *C NMR(CDC}): 29.34, 53.40,
60.83, 111.34, 114.75, 119.81, 120.91, 123.46,9R4125.87, 127.12, 129.76, 130.60, 132.19, 133187,63,
139.17, 151.03, 153.31, 155.92, 160.25.

3.1.3. 4-(4-chlorophenyl)-1,2-dihydr o-6-(4-hydr oxy-3-methoxyphenyl)-2-oxo-1-(4-chlor ophenyl)pyrimidine-5-
carbonitrile (4c)

IR (KBr) v: [Cm™] 1625(C=C), 1665(C=0 str of amide), 2225(CN), 3@B#matic C-H str), 3310 (-OH}H NMR
(300 MHz, CDC}) &: 84.09 (s, 3H, OC}), 6.41 (s, 1H, OH), 7.14 (d, 1R=7.9 Hz Ar-H), 7.45 (dd, 1HJ=7.9
Hz, J=2.4 Hz Ar-H), 7.49 (dJ=7.6 Hz 2H, Ar-H), 7.51 (d, 2HJ=8.6 Hz Ar-H), 7.50 (d, 2H,J=8.6 Hz Ar-H),
7.80 (d, 2H,J=7.6 Hz Ar-H), 7.91 (d, 1H,J=2.4 Hz Ar-H); **C NMR(CDC}): 56.41, 62.80, 112.14, 113.55,
118.81, 121.77, 123.76, 124.95, 125.89, 128.02,662931.10, 132.39, 133.84, 138.73, 140.10, 150183.81,
156.22, 163.35.

3.1.4. 4-(4-chlorophenyl)-1,2-dihydr 0-6-(4-hydr oxy-3-methoxyphenyl)-2-oxo-1-(4-Br omophenyl)pyrimidine-5-
carbonitrile (4d)

IR (KBr) v: [Cm™] 1627(C=C), 1661(C=0 str of amide), 2220(CN), 3qromatic C-H str), 3300 (-OH):H
NMR (300 MHz, CDC})) 3: 3.91 (s, 3H, OCBHJ, 6.40 (s, 1H, OH), 7.24 (d, 1H=8.8 Hz Ar-H), 7.43 (dd, 1H,
J=8.8 Hz J=2.3 Hz Ar-H), 7.49 (d, 2H,J=7.9 Hz Ar-H), 7.53 (d, 2HJ=7.8 Hz Ar-H), 7.56 (d, 2HJ)=7.9 Hz
Ar-H), 7.84 (d, 2H,J=7.8 Hz Ar-H), 7.97 (d, 1H,J=2.3 Hz Ar-H). *C NMR(CDC}): 55.45, 59.89, 111.10,
113.95, 119.51, 121.07, 123.26, 124.05, 125.69,1227129.36, 131.10, 132.09, 134.64, 138.03, 141186.03,
153.80, 154.22, 160.15.

3.1.5.4—(4—chloroPhenyI)-l,Z-dihydro-6-(4—dimethylaminophenyl)-2—oxo-1—pheny|pyrimidineS-carbonitriI (4¢)
IR (KBr) v: [Cm™] 1610(C=C), 1685(C=0 str of amide), 2224(CN), 3Q&romatic C-H str)’H NMR (300 MHz,
CDCly) 8: 3.19 (s, 6H, N(CH)o), 7.17 (d, 2H, Ar-H), 7.49 (d, 2H, Ar-H), 7.52 @H, Ar-H), 7.82 (m, 5H, Ar-H),
7.98 (d, 2H, Ar-H)."*C NMR(CDCE): 40.12, 77.83, 103.42, 112.83, 120.54, 123.4%.31, 131.74, 132.18,
133.87, 135.43, 137.92, 139.12, 140.79, 149.73,07%5365.29, 166.51.

3.1.6. 4-(4-chlor ophenyl)-1,2-dihydr 0-6-(4-dimethylaminophenyl)-2-oxo-1-(4-methylphenyl)pyrimidine-5-
carbonitril (4f)

IR (KBr) v: [Cm™] 3055 (Aromatic C-H str), 2247(CN), 1666(C=0 stramide), 1617(C=C)*H NMR (300 MHz,
CDCl) &: 1.25 (s, 3H, -Ch), 3.19 (s, 6H, -N(CH),), 7.41 (s, 2HJ=7.4 Hz Ar-H), 7.54 (d, 2HJ=7.6 Hz Ar-H),
7.59(d, 2HJ=7.4 Hz Ar-H), 7.72(d, 2HJ=7.5 Hz Ar-H), 7.81 (s, 2HJ=7.5 Hz Ar-H), 8.01 (s, 2HJ=7.6 Hz Ar-
H).®*C NMR(CDCE): 23.69, 43.18, 54.47, 112.51, 114.74, 118.42,22, 122.37, 123.58, 125.83, 129.78, 131.29,
133.07, 135.68, 138.91, 148.92, 153.14, 163.60,6165

3.1.7. 4-(4-chlorophenyl)-1,2-dihydr o-6-(4-dimethylaminophenyl)-2-oxo-1-(4-Chlorophenyl)  pyrimidine-5-
carbonitril (4g)

IR (KBr) v: [Cm™] 3055 (Aromatic C-H str), 2227(CN), 1670(C=0 stramide), 1619(C=C)H NMR (300 MHz,
CDCly) 8: 3.21 (s, 6H, -N(Ch)y), 7.475 (d, 2H,J=7.0 Hz Ar-H), 7.56 (d, 2HJ=7.0 Hz Ar-H), 7.61(d, 2HJ=7.5
Hz, Ar-H), 7.70(d, 2H,J=7.2 Hz Ar-H), 7.80 (s, 2HJ=7.5 Hz Ar-H), 8.11 (s, 2HJ=7.2 Hz Ar-H). °C
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NMR(CDCly): 46.08, 57.47, 112.59, 115.71, 118.62, 120.52.4% 123.78, 126.17, 129.48, 130.29, 133.67,
136.58, 138.90, 148.62, 154.24, 163.63, 166.41.

3.1.8. 4-(4-chlorophenyl)-1,2-dihydro0-6-(4-dimethylaminophenyl)-2-oxo-1-(4-Bromophenyl)  pyrimidine-5-
carbonitril (4h)

IR (KBr) v: [Cm™?] 3110 (Aromatic C-H str), 2225(CN), 1688(C=0 stramide), 1620(C=C)‘H NMR (300 MHz,
CDCl) &: 3.24 (s, 6H, -N(CH),), 7.41 (s, 2HJ=7.1 Hz Ar-H), 7.57 (d, 2HJ)=7.0 Hz Ar-H), 7.66 (d, 2H,J)=6.9

Hz, Ar-H), 7.70 (d, 2H,J=7.1 Hz Ar-H), 7.82 (s, 2H,J=6.9Hz Ar-H), 8.10 (s, 2HJ=7.0 Hz Ar-H), *C
NMR(CDCly): 38.94, 59.42, 113.50, 115.74, 117.62, 120.0@.42 123.65, 127.17, 129.03, 130.21, 134.15,
136.48, 137.94, 148.55, 154.66, 164.64, 166.96.

3.1.9. 4-(4-chlor ophenyl)-1,2-dihydr 0-6-(4-chlor ophenyl)-2-oxo-1-phenyl pyrimidine-5-car bonitril (4i)

IR (KBr) v: [Cm™] 3050 (Aromatic C-H str), 2234(CN), 1675(C=0 stramide), 1615(C=C)*H NMR (300 MHz,
CDCly) 8: 7.15(d, 2HJ=7.7 Hz Ar-H) 7.49 (d, 2HJ)=7.0 Hz Ar-H), 7.53 (d, 2HJ=7.7 Hz Ar-H), 7.82 (m, 5H,
Ar-H), 7.96 (d, 2H,J=7.0 Hz Ar-H), *C NMR(CDC}L): 69.87, 115.48, 117.45, 120.29, 122.51, 124.28,73,
128.56, 130.47, 131.84, 134.55, 136.61, 137.38,37, 153.21, 166.37, 167.85.

3.1.10.4-(4-chlor ophenyl)-1,2-dihydr 0-6-(4-chlor ophenyl)-2-oxo-1-(4-methylphenyl) pyrimidine-5-carbonitrile
(4)

IR (KBr) v: [Cm™] 3048 (Aromatic C-H str), 2260(CN), 1690(C=0 stramide), 1610(C=C)*H NMR (300 MHz,
CDCly) 8: 1.35 (s, 3H, -CH), 7.41 (s, 2HJ=7.4 Hz Ar-H), 7.53 (d, 2H,J=7.5 Hz Ar-H), 7.59 (d, 2HJ=7.4 Hz
Ar-H), 7.73 (d, 2HJ=7.5 HzAr-H), 7.80(s, 2HJ=7.5 Hz,Ar-H), 8.01 (s, 2HJ=7.5 Hz Ar-H), Bc NMR(CDCL):
35.12, 70.14, 117.29, 118.03, 120.86, 122.58,1172 129.94, 131.41, 132.48, 133.23, 134.58, B37188.41,
140.34, 157.55, 164.30, 165.52.

3.1.11.4-(4-chlor ophenyl)-1,2-dihydr 0-6-(3,4-dimethoxyphenyl)-2-oxo-1phenylpyrimidine-5-car bonitrile (1Vk)
IR (KBr) v: [Cm™] 3050 (Aromatic C-H str), 2240 (CN), 1670(C=0 stramide), 1615(C=C)}H NMR (300 MHz,
CDCl) 8: 4.01 (s, 2 x OCEF), 6.99(s, 1H, Ar-H), 7.25 (s, 1H, Ar-H), 7.48 @K, Ar-H), 7.68 (s, 5H, Ar-H), 7.92
(d, 2H, Ar-H), 8.12(s, 1H, Ar-H)**C NMR(CDCE): 55.43, 61.83, 65.03, 112.60, 115.75, 117.30,42, 122.70,
124.92, 125.47, 127.31, 128.24, 130.77, 131.66,503436.21, 138.45, 151.53, 153.01, 154.91, 161.10

3.2 Pharmacological part

3.2.1. Anthelmintic activity: The synthesized compounda-k were screened for anthelmintic activity by using
earthworms, Pheretima posthuma. [22] Five earthwasfmearly equal size were placed in standard dalgtion
and test compound’s solutions at room temperatiMermal saline used as control. The standard dnedtast
compounds were dissolved in minimum quantity of etimyl formamide (DMF) and adjusted the volume ufd.5o
ml with normal saline solution to get the concetiraof 0.1 % , 0.2 % and 0.5% (m/V). Albendazoileited with
normal saline solution to obtain 1% (m/V) servedstdard. The compounds were evaluated by thetéikea for
complete paralysis and death of earthworms. Thennhethal time for each test compound was recordedi a
compared with standard drug. The time taken bymgoto become motionless was noted as paralysis fime
ascertain the death of the motionless worms wergquently applied with external stimuli, which stilate and
induce movement in the worms, if alive. The comguariresults with standard drugs such as are list&dble 2.

3.2.2. Invitro anti-inflammatory activity: The synthesized compounds are screened for dlairimatory activity
by using inhibition of albumin denaturation techuggwhich was studied according to Muzushima andalgashi.
[23] The standard drug and test compounds werelges in minimum amount of dimethyl formamide (DM&)d
diluted with phosphate buffer (0.2 M, pH 7.4). &inoncentration of DMF in all solutions was lesart 2.0%. Test
solution (1 ml) containing different concentratioofsdrug was mixed with 1 ml of 1% mM albumin sabut in
phosphate buffer and incubated at 27 ° £1 ° C iDB&@ubator for 15 min. Denaturation was inducedkbgping
the reaction mixture at 60 © +1 ° C in water bathX0 min. After cooling the turbidity was meaglig 660 nm
(UV-Visible Spectrophotometer SL-159, Elico Indi&dl). Percentage of inhibition of denaturation wakulated
from control where no drug was added. Each exparimvas done in triplicate and average was tak&he
Diclofenac sodium was used as reference drug. $24;Be percentage inhibition of denaturation wdsidated by
using following formula.

% of Inhibition = 100 X [Vt/ Vc — 1]
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Where,
Vt = Mean absorbence of test sample.
V¢ = Mean absorbence of control.

The results are described in Table 3.

TABLE 2: Anthamintic activity

Compounds Time (in minutes)
For paralysis For death
% Concentration (m/v) % Concentration (m/v)
0.1 0.2 0.5 0.1 0.2 0.5

Control - - - - - -
4a 75 55 60 120 113 95
4b 65 55 59 130 75 64
4c 77 37 75 100 58 51
4d 76 62 56 90 86 77
4e 42 49 33 112 87 65
4f 80 75 60 123 102 95
4g 52 50 69 100 82 62
4h 68 51 57 102 88 90
4 67 59 51 110 101 86
4 70 65 58 134 112 87
4k 73 58 60 112 99 80
Albendazole 50 45 40 70 63 55

TABLE 3. Anti-inflammatory activity of compounds

Absorbance Value Inhibition of
Compounds (Mean + SEM) Denaturation (in %)
Control 0.087+0.001
Diclofenac sodium 0.161+0.004 85.05
4a 0.111+0.002 27.58
4h 0.102+0.00z2 17.2¢
4c 0.158+0.004 81.60
4d 0.110+0.001 26.43
4e 0.106+0.003 21.83
Af 0.134+0.005 54.02
49 0.132+0.001 51.72
4h 0.112+0.001 28.4¢
4i 0.108+0.002 24.13
4 0.138+0.003 58.62
4k 0.136+0.001 55.04
CONCLUSION

We have developed an exceedingly simple, mild dadncsynthetic procedure for the synthesis of s¢veovel
pyrimidine-5-carbonitrile derivatives (4a-k) usiDiBSA surfactant. Surfactants catalyze the reaaidiciently at
room temperature with short reaction times withasing any harmful organic reagents and solventshamintic
activity data have shown thég derivative is potent activity against standardgdnthile 4c have significantn vitro
anti-inflammatory activity.
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