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ABSTRACT

A simple route for synthesizing tetrahydro-6-meibgimidine-one and — thione derivatives by condé&osa
reaction of chloroquinolinecarbaldehydg-dicarbonyl compounds, as ethylacetoacetate or efsdacetone and
urea or thiourea in ethanol and acetic acid as datgst was used. On the other hand, pyroloquinslmavas
obtained from the reaction of carbaldehydequinolwgh formamide and fomic acid via Leuckart reaotio
Moreover, chloroquinolinehydrazone was synthesizkdn carbaldehydequinoline reacted with hydrazipérate.
Schiff base derivatives were prepared when chlaradimehydrazone was treated with substituted ajdiels. In
addition 2-chloro-3-cyanoquinoline was preparednfralehydration of the aldoxime with thionyl chloritReaction
of cyanoquinoline with hydrazine hydrate affordeehrinopyrazoloquinoline. This compound reacted with
benzoylisocyanate and aldehyde derivatives to a@ffire corresponding N-(1H-pyrazolo[3,4-b]quinolege
ylcarbamoylbenzamide, N-((1H-indol-3-yl)methylefkl)pyrazolo[3,4-b]quinoline-3-amine,N-(haphthalen-2
ylmethylene)-1H-pyrazolo[3,4-b]quinolin-3-amine pestively. The antimicrobial evaluation and molecul
docking of the synthesized compounds were scretred,

Keywords: chloroquinolinecarbaldehyde}-dicarbonyl compounds, urea, thiourea, 3-aminomjcaminoline,
hydrazine hydrate, molecular docking, antimicrolictivity.

INTRODUCTION

Quinoline derivatives are very interesting in origasynthesis, due to their wide occurrence in ratproducts [1,2]
and biological active compounds [3]. The heterdcycbmpounds containing nitrogen atom particulayynoline
derivatives exhibited many pharmacological propsrtas anti-inflammatory[4], anti-bacterial [5], iafioingal[6],
antimalarial [7], anti-allergy [8], antidepress&jt[antiasthmatic [10], antitumor [11], neurolepdictivity [12], anti-
hypertensive [13], cytotoxic [14], sedative [15]ypmotic [15], and bronchodilator activities [16]. dkkover,
quinolines are presented in many commercial prajast pharmaceuticals and fragrances [17].Theretoeee is a
great importance for the development of effectivethods for synthesis of quinoline derivatives, tlu¢he wide
range of medicinal applications [17,18]. MoreoveR,4-dihydropyrimidinone and thione exhibit widespd
biological activities, as antihypertensive, amtji antitumor, antibacterial, antioxidantg-1a- antagonism, anti-
inflammatory agents [19, 20] and neuropeptide anags [21].0wing to these observations the presamty was
prompted to synthesize fused quinoline derivativith anticipated antimicrobial activity using a fl@cmethods.
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MATERIALSAND METHODS

Melting points were determined with an electrotherndigital melting point apparatus (Electro- Thetma
Engineering Ltd., Essex, United Kingdom). The IRapa were recorded in KBr disks on a PyeUnican3360
and Shimadzu FT IR 8101 PC Infrared SpectrophoteragPyeUnicam Ltd. Cambridge, England and Shimadzu
Tokyo, Japan, respectivelyH NMR spectra were obtained from a Jeol ECA 500 N\izR Spectrometer (Tokyo,
Japan) using deuterated dimethylsulphoxideOMSO) as a solvent and (TMS) as an internal refezeat 500
MHz. Mass spectra (EI-MS) were obtained with 1SQng® Quadrupole MS, Thermo Scientific). Elemental
analyses (C, H, N) results were recorded with ElgareVario EL Germany and all of them agreed satisiry with

the calculated values. Solvents were dried/purifiecbrding to literature procedures.

General procedurefor the synthesis of 3,4-dihydropyrimidinones 4a, 10a and thiones 4b, 10b:

A mixture of 2-chloro-3-formylquinolingl) [22,23] (10mmol), ethylacetoacetég or acetylacetor(8) (L0mmol)
and urea or thiouré2a, b) (15 mmol) were dissolved in 50 (mL) of ethanoltli® presence of acetic acid (1mL).
The reaction mixture was refluxed for appropriateet(6-8h.). The progress of the reaction was nooed by TLC.
Ethanol was distilled off and the resulting produatashed well with water and dried then crystadlifem ethyl
acetate or ethyl alcohol to give produdss b and10a, b respectively.

Ethyl-4-(2-chlor oquinolin-3-yl)-6-methyl-2-oxo-1,2,3,4-tetr ahydr opyrimidine-5-car boxylate (4a):

Yield 67 %, yellow crystals, m.p. 217-ZC8IR (KBr, cm?): 3349 and 3223 (2 N-H), 1702 (C=0), 1648 (C=0,
NH), 1625(C=N), 749 (C-CI}HNMR (500 MHz, DMSO/ , ppm): 1.07 (t, 3H, OC}CHy), 2.33 (s, 3H, Ch), 3.95
(9, 2H, QCHCHg), 5.42 (s, 1H, CH),7.56 (s, H, NH), 7.63- 8.10 @, Ar-H), 8.27 (s, 1H, NH). MSnt/z, %)
345 (M, 11), 316 (M-(C=0), 18), 310 (M-Cl, 10), 280 (M-(CI+2NH), 5), 272 (M-COOEt), 11). Anal. Calc.for
C17H16CIN3O3 (345.78). Caled: C, 59.05; H, 4.66; Cl, 10.25]18,15.Found:C, 59.00; H, 4.52; CI, 10.05; N, 12.01.

Ethyl-4-(2-chlor oquinolin-3-yl)-6-methyl-2-thioxo-1,2,3,4-tetr ahydr opyrimidine-5-car boxylate (4b):

Yield 63 %, deep red crystals, m.p. 233-Z3IR (KBr, cm®): 3159 and 3124 (NH), 1679 (C=0), 1211 (C=S), 1615
(C=N), 745 (C-CI).*HNMR (500 MHz, DMSO , ppm): 1.14 (t, 3H, OC}CH,), 2.08 (s, 3H, CH), 3.20 (g, 2H,
OCH,CHj), 6.40 (d, 1H, CH), 7.12 (s, H, NH), 9.09 (s, MH). MS (m/z, %) 361 (M, 3), 359 (M-2H, 11), 326
(M*-Cl), 47), 317 (M-(C=S), 10), Anal.Calcd.for GH;6CIN;O,S (361.78).Calcd: C, 56.43; H, 4.46; Cl, 9.80; N,
11.61; S, 8.86.Found:C, 56.22; H, 4.38; Cl, 9.651N45; S, 8.74.

5-Acetyl-4-(2-chlor oquinolin-3-yl)-3,4-dihydr 0-6-methylpyrimidin-2(1H)-one (10a):

Yield 65 %, brown crystals, m.p. 390-3€@1IR (KBr, cnmi): 3263 and 2921 (2 NH), 1648 (C=0-§H1628 (C=0-
NH), 1625 (C=N), 745 (C-CIHNMR (500 MHz, DMSOg , ppm): 2.23 (s, 3H, C§i 2.50 (s, 3H,CO Ch), 5.57.
(s, 1H, CH), 7.20- 7.45 (m,5 H, Ar-H), 8.97 (s, 1NH),10.38 (s, 1H, NH). MSnt/z, %) 279 (M-(HCI),6), 280
(M*-(CI), 4), 257 (M- (NH-CO-NH), 15). Anal.Calcd. for@H:4CIN;0,(315.75).Calcd: C, 60.86; H, 4.47; Cl,
11.23; N, 13.31. Found: C, 60.76; H, 4.35; CI, 01 M, 13.11.

1-(4-(2-Chloroquinolin-3-yl)-1,2,3 4-tetr ahydr 0-6-methyl-2-thioxopyr imidin-5-yl)ethanone (10b):

Yield 61 %, yellow crystals, m.p. 156-187IR (KBr, cm'): 3281 and 3140 (2 NH), 1577 (C=0), 1619 (C=Nj321
(C=S), 753 (C-CI)HNMR (500 MHz, DMSO,d , ppm): 2.32 (s, 3H, Ci)i 2.49 (s, 3H, CO C4), 6.23 (s, 1H,
CH), 7.15- 8.19 (m, 5 H, Ar-H), 9.64 (s, 1H, NH)).56 (s, 1H, NH). MSrt/z, %) 331 (M’ 4), 296, 294 (MCl,

2), 287 (M-(C=S), 5), 257, 255 (Mthiourea, 13), 169 (M (chloroquinolineGHsCIN, 8). Anal.Calcd. for
C16H14CIN3OS (331.82).Calcd: C, 57.91; H, 4.25; Cl, 10.68,1R.,66; S, 9.66. Found:C, 57.80; H, 4.13; CI, 10.54
N, 12.54; S, 9.53.

Reaction of thioxopyrimidine car boxylate 4b with hydrazine hydrate:

To a solution of 4-aryl-6-methyl-2-(thioxo)-1,2,3dtrahydropyrimidine (2 mmol&b), dissolved in 30 (mL) of
ethanol, was added hydrazine hydrate (2 mL) theturéxwas refluxed for 7h. The completion of reactivas

monitored by TLC. The solvent was removed undeuced pressure and the residue was treated withL5®ater

and filtered, the product washed well with watered and recrystallized from ethanol to producedpiai5.

4-(2-Chlor oquinalin-3-yl)-6-methyl-2-thioxo-1,2,3,4-tetr ahydr opyrimidine-5-car bohydrazide (5):

Yield 45 %, orange crystals, m.p. 145-X@8HNMR (500 MHz, DMSO,s , ppm): 2.11 (s, 3H, Chi 5.46 (br,
2H,NH,), 5.89. (s, 1H, CH), 7.63 (d,1H, NH),7.27-7.10 ®#, Ar-H), 7.72 (br, 1H, NH), 9.46 (s, 1H, NH).MS
(m/z, %) 349(M™+2H, 17), 319(M -CO, 8), 312(M -Cl, 9). Anal.Calcd.forgH1,CINsOS(347.82). Calcd: C,
51.80; H, 4.06; CI, 10.19; N, 20.13; S, 9.22. Faund51.61; H, 4.01; CI, 10.11; N, 20.04; S, 9.13.

292



Fouad M. Soliman et al Der Pharma Chemica, 2016, 8 (13):291-301

Reaction of 2-aminophenoal (6) with 4-ethyl 6-methyl-2-oxo-1,2,3,4-tetrahydr o- pyrimidine-5-car boxylate (4a):
A mixture of4a (1 mmol) and 2-aminopher{6) (1 mmol) in the presence of acetic acid (1 mL) fesd on a hot
plate for 1h. The TLC confirmed that the reactioaswcompleted.The reaction mixture was cooled. Thueec
product was crystallized from ethanol to give preidu

4-(2-chlor oquinolin-3-yl)-N-(2-hydr oxyphenyl)-6-methyl-2-oxo-1,2,3,4-tetr ahydr opyrimidine-5-car boxamide

(7):

Yield 73%, deep brown crystals, m.p. 328-329IR (KBr, cmi®): 3346 (OH), 3340, 3217 (2NH), 3104 (NH), 1706
(C=N), 1644 (C=0), 1555(C=0-NH), 749 (C-CIHNMR (500 MHz, DMSO4 , ppm): 2.23 (s, 3H, C}i 5.37 (s,
1H, CH),6.14 (s,1H,NH),7.94 (s, 1H, NH),7.81-7.08 6H, Ar-H),6.73-6.64 (m, 4H, Ar-H),9.35 (s, 1HHNC=0),
9.85(s, 1H, OH, exchangeable wit@).MS m/z, %) 408 (M, 5), 393(M-NH, 3), 376 (M*—(NH+OH), 13) ,
358(M'- (CI+NH), 5). Anal. Calcd. ForgH;,CIN,O; (408.84). Calcd:C, 61.69; H, 4.19; Cl, 8.67; N,718 Found:
C, 61.52; H, 4.15; CI, 8.59; N, 13.55.

When the same reaction was carried out in ethamblrefluxed for 6 h. The TLC confirmed that theatéan was
completed. Ethanol was distilled off and the rasgltproduct washed well with water and dried theystllized
from ethyl acetate. Produ@&was isolated.

Ethyl-4-(2-chlor oquinolin-3-yl)-N-(2-hydr oxyphenyl)-6-methyl-2-oxo-1,2,3,4-tetr ahydr opyrimidine-5-
carbimidate (8):

Yield 48 %, brown crystals, m.p. 135-1@6HNMR (500 MHz, DMSO,§ , ppm):1.07 (t, 3H,0CKCH3), 2.33 (s,
3H, CH;),3.98 (g, 2H, OCKHCH3), 5.36 (d, 1H, CH),7.30-7.40 (m, 4H, Ar-H),7.337.(m, 5H, Ar-H), 7.55 (s 1H,
NH), 7.67 (d,1H, NH), 7.70 (s 1H, OH). . M&z, %) 437 (M, 25), 421 (M-(CH;), 31), 408 (M-(CO),19),
393(M*-(CH; +CO), 5).Anal.Calcd.forgH,,CIN,O; (436.89).Calcd: C, 63.23; H, 4.84; Cl, 8.11; N,82 Found:
C, 63.11; H, 4.72; CI, 8.01; N, 12.70.

Synthesis of 1H-pyrolo[3,4-b]quinolin-3(2H)-one(11):

A mixture of 2-chloroquinoline-3-carbaldehyd#)(10 mmol), formamide(4 mL) and formic acid (2 mLene
dissolved in (50 mL) ethanol. The reaction mixtwas refluxed for 8h, and allowed to cool to roommperature.
The TLC confirmed that the reaction was complefdte reaction mixture was diluted with ice and wasesrd then
added a solution of sodium bicarbonate to neutallee excess of acid, the product formed was ditteand
crystallized from ethanol to produce the prodliict

Yield 50 %, yellow crystals, m.p. 288-Z89IR (KBr, cni'): 3417 (NH), 1655 (C=N), 1595 (C=OINMR (500
MHz, DMSO, ¢ , ppm): 4.16 (s, 2H, ChH 7.08- 8.18 (m,5 H, Ar-H), 8.46 (s, 1H, NH, exofgaable with
D,0)*CNMR (125 MHz, ¢ DMSO, § , ppm):166.78 (C=0), 161.96 (C=N), 135-115 (Ar-G39.48
(CHy).MS(m/z, %) 183 (M-H),13), 155 (M-(CO), 23), 173 (M-(CH,+H) 72). Anal.Calcd. for
C1HgN,0(184.19).Calcd: C, 71.73; H, 4.38; N, 15.21. Fond1.66; H, 4.32; N, 15.11.

Reaction of 2-chloroquinoline-3-hydrazone (12) with 2-naphthaldehyde (13) or 1H-indole-3-carbaldehyde
(15):

Amixture of hydrazon&2(2 mmol) in ethanol(20 mL), was added to a solutidmaphthaldehydé&3) or indole
aldehyde(15) (2 mmol) in ethanol(20 mL). The reaction mixturasarefluxed from 6-8 h. TLC monitored the
progress of the reaction. The reaction left to aa@rnight. The precipitate formed filtered, washel with water
and crystallized from ethylacetate, produktsand16 were isolated in good yields.

2-Chlor o-3-(((naphthalen-2-ylmethylene)hydr azono)methyl)quinoline (14):

Yield 65%, yellow crystals, m.p. 305-3@ IR (KBr, cmi'): 1610 (C=N, quinoline), 1580 (2 C=N, hydrazor#g9
(C-Cl). '"HNMR (500 MHz, DMSOg , ppm): 7.60-7.98 (m, 7H, Ar-H), 8.37 (s, 1H, CHF8I13- 8.60 (m,5 H, Ar-
H),8.91 (s, 1H, CH=N)MSni/z, %) 343 (M), 8), 308 ((M-CI),100) 303 ((M-(C=N,),47), 281 ((M-(Cl+N,+ H),
78). Anal.Calcd.forgH14CIN5(343.81).Calcd: C, 73.36; H, 4.10; Cl, 10.31; N,222 Found: C, 73.25; H, 4.01; ClI,
10.23; N, 12.11.

3-(((1H-1ndol-3-yl)methylene)hydr azono)methyl)-2-chlor oquinoline (16):

Yield 68%, yellow crystals, m.p. 292-2@3 IR (KBr, cm?): 3405 (NH), 1613 (C=N, quinoline), 1583(2 C=N,
hydrazone), 738 (C-CIfHNMR (500 MHz, DMSOJ , ppm): 7.20 -7.49 (m, 5H, Ar-H)7.27 (s, 1H, CH58IpO-
8.06 (m, 5H, Ar-H), 9.06(s, 1H, CH=N, indole),18.8s,1H, NH). MS if/z, %) 332 (M’, 6), 297 ((M-Cl),
6)Anal.Calcd.forGeH3CIN, (332.79).Calcd: C, 68.57; H, 3.94; Cl, 10.65; §,84. Found: C, 68.45; H, 3.88; Cl,
10.54; N, 16.79.
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Synthesis of (2-chlor oquinolin-3-yl)methanamine (19):

A suspension of Lithium Aluminium hydride in 20 ndf dry THF was added drop- wise with stirred over a period
of 20 min. To a solution of 2-chloro-3-cyanoquimai(18) [24] in THF (2 mmols). The reaction mixture was
refluxed for 4h (monitored by TLC). The reactionxinre was cooled then added few drops of ethyladedb get
ridof the excess of the LiAlH A saturated solution ofpotassium sodium tartavede added. Then the product was
filtered. The filtrate was evaporated and crystatli from ethanol to give compouf.

Yield 75 %, yellow crystals, m.p. 192-1@3IR (KBr, cm'): 3407 (NH), 1613 (C=N), 752 (C-CI*HNMR (500
MHz, DMSO, 6 , ppm): 2.46 (s, 2 H,CHi 7.96-8.08 (m, 4H, Ar-H), 8.09 (s, 1H, Ar-H),9(812H,NH,), MS (m/z,
%):192 (M, 4), 190 (M-(2H), 23), 153 (M-(2H+CI), 100), 155 (M-(2H+ClI), 15),127 (M-(CH,+NH,+Cl),13),
125 (M'-(CHy*+NH,+Cl),56).Anal.Calcd.forgHCIN, (192.64).Calcd: C, 62.35; H, 4.71; Cl, 18.40; Ni.54.
Found:C, 62.16; H, 4.55; ClI, 18.12; N, 14.32.

Synthesis of N-(1H-pyrazolo[3,4-b]quinolone-3-ylcar bamoylbenzamide (22):

To a solution of3-amindH-pyrazoloquinoline(20)[1] (1mmol) in methylene chloride was added (15 nud
benzoylisocyanaf{@l)and drops of triethylamine. Then the reaction mixtwas stirred for 6h. Left to cool
overnight, theprecipitate was filtered and crysatl from ethanol to give produ2?.

Yield 75%, brown crystals, m.p. 258-2601R (KBr, cm®): 3366 (N-NH), 3180 (NH-C=0), 3051 (NH-COPh),
1660, 1615 (2 C=N), 1577, 1506 (2 C=GHINMR (500 MHz, DMSO,6 , ppm): 7.45- 7.79 (m,5 H, Ar-H), 8.02-
8.80 (m,4H, Ar-H), 8.76 (s, 1H, Ar-H), 8.91 (s, 1HNH-CO-NH), exchangeable with,D), 10.51 (s, 1H, NH-
COPh, exchangeable with,0), 11.99 (s, 1H, NH-N, BD exchangeabléfC NMR (125 MHz, ¢ DMSO, § ,
ppm):168.64 (C=0-Ph),156.89 (C=0-NH), 154.73 (C=N)N49.16 (C=N-N), 129.42-125.29 (Ar-C). M8B/z,
%):331 (M', 3), 184 (M-start), 48), 148 (Mt start), 49). Anal.Calcd.forgH,3Ns0, (331.33).Calcd: C, 65.25; H,
3.95; N, 21.14; Found:C, 65.12; H, 3.88; N, 21.04.

Reaction of pyrazoloquinoline 20 with 2-naphthaldehyde 13 or indolaldehyde 15:

A solution of pyrazoloquinolin@0)[1] (Lmmol) in ethanol (20 mL) was added to a Soluibf2-naphthaldehyd#&3
or indole-3-aldehyd€15) (12 mmol) and 3 drops of glacial acetic acid. Téaction mixture was refluxed for 6 h,
the reaction was monitored by TLC, then left tolcaed poured into ice and water, the solid formess iltered,
washed well with water and crystallized from mettigo furnish compoun@8 and24.

N-((1H-Indol-3-yl)methylene)-1H-pyrazol o[ 3,4-b]quinolin-3-amine (23):

Yield 62%, pale brown crystals, m.p. 309-X10IR (KBr, cm'): 3187 (NH, indole), 3109 (NH, pyrazole), 1654
(C=N, quinoline), 1622 (C=N, indole), 1575 (C=N,ragole)."HNMR (500 MHz, DMSO,s , ppm): 7.14 (s,1H,
CH=N), 7.18-7.34 (m, 5H, Ar-H), 7.89-8.30 (m, 5Hr-H), 8.30 (s, 1H, CH, indole ring), 8.87 (s, 1H{{Nindole,
exchangeable with D), 11.68 (s, 1H, NH, pyrazole ,O exchangeable). MB(z, %) 310 (M- (1H), 3), 268 (M-
(CH=N-indole ring), 6).Anal.Calcd.forgH,3N5(311.34). Calcd: C, 73.30; H, 4.21; N, 22.49. FauBd73.76; H,
4.13; N, 22.36.

N-(Naphthalen-2-ylmethylene)-1H-pyrazol o[ 3,4-b]quinolin-3-amine (24):

Yield 65%, pale orange crystals, m.p. 219-220R (KBr, cm®): 3121 (NH, pyrazole), 1616 (C=N, quinoline),
1590 (C=N, pyrazole)HNMR (500 MHz, DMSO,d , ppm): 7.58 (s,1H, CH=N), 8.00-8.34 (m, 7H, Ar;18)58-
6.89 (m, 5 H, Ar-H), 13.25 (s, 1H, NH,D exchangeable). MB(z, %)322 (M, 5), 321 (M- (1H), 4),320 (M-
(2H), 5), 308 (M-N, 68), 307 (M-NH, 28), 281 (M(2N +CH), 62). Anal.Calcd.forgH;,N4(322.36).Calcd: C,
78.24; H, 4.38; N, 17.38. Found: C, 78.03; H, 412917.22.

RESULTSAND DISCUSSION

Although several methods have been introduceduioctfonalized quinoline derivatives. The startimgnpound 2-
chloroquinoline-3-carbaldehydd) was synthesized byilsmeier Haackeaction [22,23]. When compourdwas
reacted with urea or thiourdgb and active methylene compounds as ethylacetoa(®tair acetylacetor(8) in
ethanol and in the presence of drops of aceticaci catalyst in one-pot reaction nantgilyinelli reaction [19,20].
The corresponding compounds ethyl-4-(2-chloroquim8tyl)-6-methyl-2-oxo0-1,2,3,4-tetrahydropyrimi-ing-5-
carboxylatéda), ethyl-4-(2-chloroquinolin-3-yl)-6-methyl-2-thioxb, 2, 3,4-tetrahydropyrimidine-5-carboxylate
(4b), 5-acetyl-4- (2-chloroquinolin-3-yl)-3,4-dihydroi@ethylpyrimidin-{1H)-one (10a), and 1-(4-(2-
chloroquinolin-3-yl)-1,2,3,4-tetrahydro-6-methylt@ioxopyrimidin-5-yl)ethanoné10b)were obtained respectively.
When aldehydequinolidewas treated with urea or thiourea, ethylacetoéeetad acetic acid, cyclocondensation
reaction occurs with the formation of dihydropyritimoneta and dihydropyrimidinthiongb. This reaction can be
considered as straightforward method for the syishef pyrimidinone and thione. The structureompoundgla
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can confirmed on the basis of elemental analygisspectroscopic data. The IR spectrum of compdarekhibited
bands at 3349 and 3233 (2 NH), 1702 (C=0), 1648QxH) and 1625cfh ( C=N). Its MS spectrum showed an
ion peak am/z (%) 345(M, 11). Next the reaction of aldehydlewith acetylacetone, urea or thiourea under similar
reaction conditions, product®aand10b were isolated (Schemel).

In addition, the reaction of hydrazine hydrate withioxotetrahydropyrimidine 5-carboxyldte 4-(2-
chloroquinolin-3-yl)-6-methyl-2-thioxo-1,2,3,4-tatnydropyrim-  idine-5-carbohydrazide(5) was obtained.
Compounds is deduced from its elemental analysid, NMR and mass spectral data. TH&NMR spectrum
revealed absorption bandsd®.11 (s, 3H, Ch), 5.46 (br, 2H, NH), 7.72 (br, 1H, NH), its elemental analysis and
molecular weight agree with formuladEl,,CINsOS,m/z(%) = 349 (M +2H, 17).

Moreover, condensation of compouf with 2- aminophendb) in the presence of acetic acid by fusion afforded
4-(2-chloroquinolin-3-yl)-N-(2-hydroxyphenyl)-6-ntefl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxam(d).

Similarly, ethyl-4-(2-chloroquinolin-3-yIN-(2-hydroxyphenyl)-6-methyl-2-oxo0-1,2- 3,4-tetralhgdyrimidine-5-
carbimidate(8) was produced when the same reaction was carriednoier reflux in ethanol. Compoundand 8
were supported by their elemental analy$€3\\MR spectra and MS spectroscopy. The formatiomarhpound
7was confirmed spectroscopically by the absencetmixg proton in theifH NMR and IR spectra respectively and
the appearance of NH-C=0 &0.35 ppm and at 1555 ¢hin its IR spectrum. While, thtH NMR spectrum oB
showed bands at 1.07 (t, 3H, O&LHH;),3.98 (g, 2H, OCKCH;) which attributed to ethoxy proton. The mass
spectrum o7 showed an ion peak at m/z 408"(N8) and the MS o8 (m/z, %) 437 (M, 25) (Scheme 1).

(Scheme 1)

In fact formamide derivatives have many interesfingperties in organic synthesis [23]. When carblaydle was
treated with formamide and formic acid at a prefdrrmolar ratio that accelerate the reaction angive a good
yield. The reaction occunrga Leuckartreaction by using formamide as the usual formgtaigent [25]. N-formyl
derivative of the amine is formed, instead of tleefamine when formamide is used in ltle@ckartreaction[24,25].
Moreover, then nucleophilic formamide attacks thebonyl carbon of the carbaldehyde. Protonatiomuisctor the
oxygen from the nitrogen atom, then a water moke@siformed which it excluded forming N-formyl deative as
intermediate. Hydrogen chloride is expulsed frone tteaction then cyclization occurs to form pyrr8ldf
b]quinolin-3(2H)-one {1). Compound1 was confirmed by IR'"H NMR and MS spectroscopy. The most important
features in its spectroscopic data is the appearahtheNH and C=0 bands&8.46 ppm in théH NMR spectrum
and at 3417, 1595chin its IR spectrum (Scheme 2).

Various of Schiff base derivatives were prepared due to the antiviar properties. [26,27]. When
aldehydequinolinelunderwent condensation reaction with hydrazine dgdrafforded hydrazod@g which on
treatment with substituted aldehydesl3 and 15, gave 2-chloro-3-(((naphthalen-2-yl)methylene)
hydrazono)methyl)quinoline (14) and  3-((¢H-indol-3-yl)methylene)hydrazono)methyl)-2-chloroqaiine
(16)respectively. The presence of an ion peak at mjz3@8(M’, 8), in the mass spectrum of compouddand an
ion peak at m/z (%) 331(IvH) in the mass spectrum of compouificonfirmed their structures(Scheme 2).

On the other hand, the formyl group in quinolirean be converted into other interesting groupprtmluce new
quinoline derivatives which are important in thenthesis of quinoline systems[28]. Therefore, thebalehyde
group inlwas transformed to a nitrile group via condensateaction oflwith hydroxylamine hydrochloride and
sodium acetate to afford oxitié Dehydration of the aldoxind€ with thionyl chloride gave the cyanoquinolitge
[28].Compoundl8was confirmed spectroscopically by the absencéefformyl proton in théH NMR spectrum
and appearance of nitrile group at 2228%enthe IR spectrum. In addition, lithium aluminiunydride is widely
used in organic chemistry as reducing agent [2Bgr&fore, the reaction of 2-chloro-3-cyanoquir®(ib8) with
lithium aluminium hydride and potassium sodium aeate inTHF afforded (2-chloroquinolin-3-yl)ymethanamine
(19). The reaction is occurred by reduction of cyanoglime group inl8 to primary amine with lithium aluminium
hydride inTHF [30,31]. The structure dfdwas determined according to its spectral data.o&dband at 34@&*
is assignabled to NHn its IR spectrum. Signals &2.46 (2H, CH), and#9.91 (2H, NH) in the’H NMR spectrum
of 19and its MS spectrum showed the molecularriun(%) at 192 (M, 4).

In addition, cyclization of compountB with hydrazine hydrate, 3-amirid4d-pyrazoloquinoling20)was obtained.
N-(1H-pyrazolo[3,4-b]quinolone-3-ylcarbamoyl benzami@2)was obtained from the reaction of compoz@l
with benzoylisocyanat@l. Evidence for formation of pyrazoloquinolone-3aibamoyl benzamid@? is provided
by the absorption bands of the 2 C=0 in the IR spatat 1596 ci, and its MS showed an ion peak at m/z
331(M, 3).
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In the same manner pyrazoloquinoliBehiff base derivative23 and 24 were obtained in moderate yield by

condensation reaction @0 with naphthaldehyd&3 or indol-3-aldehydd5. The structure of compoun@8 and24
produced from this reaction was based on their efeah analyses and MS spectra (Scheme 3)
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ANTIMICROBIAL EVALUATION

The tested compounds, 4b, 10a, 10b, 11, 14, 16, 20, 22, 23, and24 were evaluated as antimicrobial activilty
vitro against gram-positive bacteracillus cereus, Staphylococcusauregsam-negative bacteridseudomonas
aeuroginosa, Escherchia cadind Salmonellaby usingPenciillin as reference standard. The solvent control used
was DMSO. The antifungal activity was screened rmgjaCandida albicansby using Nezo-armas reference
standard. The inhibition zone for each compoundeweerasured and evaluated by the reference. Thénetta
results of antimicrobial screening in talfl® indicate that compountls and 13 are, the most active compounds
againstB. cereusexceeding the inhibitory effect of the refereaoéibiotic, the clear inhibition zone reached 40 mm
for compoundll and 35 mm for compount4 and it is considered a good result On the othedharcellent
antimicrobial activity was also achieved by compbd6 against the -ve gram strain pathogen, E. coli widar
zone higher than the reference antibiotic. Morepthes other tested compounds showed different itdnipeffect
with respect to the yeast pathog€andida albicansin which the most antimicrobial effect was achibvay
compoundLl reaching 50 % of the reference antibiotic, follovi®y compound20 and22 showed clear zone of 18
mm.

Table (1): Inhibition zone(mm) for antibacterial and antifungal activities of some newly synthesized compounds

Microorganism inhibition zone diameter (mm)
Gram-positive bacteria Gram-negative bacteria Fungus
Bacillus Staphylococcus Pseudomonas Escherichia s Candida
. . almonella ;
cerreus aureus aeuroginosa coli albicans
Comp | Ref.Antibio.* 30 30 20 15 15 40
4a 12 10 15 10 08 15
4b 15 00 00 12 12 14
10a 10 00 11 10 10 12
10b 00 15 15 12 10 15
11 40 09 12 00 10 _20
14 35 10 14 10 12 00
16 00 15 10 20 15 12
20 00 15 10 09 00 _18
22 00 00 11 12 12 18
23 00 12 15 13 08 14
24 00 12 00 12 08 12

* Reference antibiotics are Penicillin (antibactl)iand Nezo-arm (antifungal).
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On the other hand, compoundis,10b, 22, 23 and24 showed moderate effect agaimstcoli. While, compounds
4a,10b and23 showed also moderate effect agaistieuroginosaCompoundgib, 14 and22 revealed moderate
effect againsSalmonellatoo.

MOLECULAR DOCKING

Docking studies were performed to assess the mlalealffinity between the prepared compounds andtahget

proteins. The compoundth, 10b, 22, 23 and 24 were studied to their affinity to the bacteriallgaloteins as the
DD-Trans peptidases.The crystallographic strucbdithe proteins (PDBs) were obtained front he protiata bank.
All the docking was performed by the auto-dock tool

The current docking results showed that the comgedh and10b have the highest affinity to the proteins of the
cell membrane of E. coli as they were 5 and 5.paetvely. In addition, compoungb showed a high affinity of
5.9 in Salmonella. On the other hand, the compsdhdnd compoun@3 had the highest affinity iRseudomonas
aeruginosaas it was 7.3 for compoundb and 6.3 for compoun@3. Staphylococcus aureusas tested by
compoundllwhich showed a high affinity of 5.6. all the dodfidata suggest that compoudial has the strongest
effect against the bacteria as it showed a highisffto the proteins of the cell membrane.

Fig. 2: refersto 10b, the compounds are shown in light blue color in both images
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Lo

Fig 5: refersto 20, the compounds ar e shown in light blue color in both images
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Fig. 6: showsthe effects of compound 11 on Staphylococcus, the compound is shown in light blue color

Procedure
A disc of sterilized filter paper saturated with asared quantity (2mL) of the tested sample (1 mg/mL final
concentration) was placed on a plate (9 cm diametattaining a solid bacterial medium (nutrientga a fungal
medium (Dox’s medium) which has been seeded withsfiore suspension of the test organism. Afterbiatton at
37°C for 24 h for bacteria (in case of fungi, at°@5for 72 h), the diameter of the clear zone of hitlon
surrounding the sample was taken as a measuresdahliibitory power of the sample against the paléc test
organism (% inhibition = sample inhibition zone (¢ptate diameter x 100). All measurements were dione
chloroform as a solvent.

CONCLUSION

Some derivatives of quinoline have been studiedth@ir antimicrobial activity. An efficient methofbr the

synthesis of 3,4-dihydropyrimidinone and thioneivhgives by using acetic acid as a simple and ay eatalyst
when cyclocondensation reaction of the mixturéhoée components were refluxed in ethanol. Althoagheral

catalysts have been developed in this reactior2(1 B2-35]. Moreover, various substitutsdhiff basehave been
studied. The in vitro antimicrobial evaluation betsynthesized compounds were screened againstathwgenic
strains of Gram positive bacteria, Gram negativadyam and fungus. Compountls and14, showed higher activity
than the reference antibiotic against B. ceredselient antimicrobial activity against E coli bgrapoundl6 were

observed. Moreover, other compounds showed alse@rataleffect against the pathogens.
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