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ABSTRACT

The current assignment depicts the structure of recent quinoline derivatives. This
method begins with the structure of imine derivatives through the condensation reaction of ethyl
2-aminobenzoate with various substituted aliphatic aldehydes and ketones in the existence of sodium
hydroxide as a catalyst. While the second step includes the intra-cyclization process of the imine
compounds in presence of a base like tertiary butoxide that resolute installs the hydroxyl-group on
the bicyclic skeleton and aromatic amines. The molecular docking program Flare V4.0 was applied
to investigate the biological activities of divers produced compounds against E.colibacteria. Spectral
data support the compounds of each the recent outputs acquired during this assignment.

Keywords: Heterocyclic compounds, Quinoline, Imine synthesis, Aliphatic aldehyde
and Ketone, Cyclization processes, Molecular docking.

INTRODUCTION

The heterocyclic structures include
pronounced significance in pharmaceutical
chemistry such as quinoline compounds that
are established in more than two hundred surely
existing alkaloids'¢. A wide diversity of quinoline
showed a great range of biological activities
such as antibiotic’, antihypertensive?®, anti-HIV®,
tyro kinase PDGF-RTK inhibition'®, anticancer,
antimalarial™®, anti-inflammatory'3, antipsychotic',
anti-tuberculosis'®, antifungal'® and antibacterial'”.
Traditional paths to quinolines core include

Doebnere Miller and Friedlander'®, Skraup'® and
Combes synthesis strategies?®?'. One of the
simplest methods to get extremely functionalized
quinoline derivatives in organic synthesis hold
to be the Friedldnder protocol, which prepared
quinoline via mixing of o-amino benzaldehyde with
acetaldehyde using sodium hydroxide as a catalyst.
Accordingly, due to these considering full attention
to the compositions and the biological activity of
quinoline core, our present plan is the expansion of
our attempts through styling, synthesis, and spotting
of novel quinoline framework which forward via the
condensation reaction of ethyl 2-aminobenzoate
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substrate with different aliphatic aldehydes and
ketones, followed by the intra-cyclization process
under basic conditions (Scheme 1).
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Scheme 1: Synthetic Route of Quinoline Derivatives
from Ethyl 2-aminobenzoate

RESULT AND DISCUSSION

Steady quinoline products were achieved
through two reaction steps22. The reaction
(Scheme 2) forwarded via imine construction by
the condensation of ethyl 2-aminobenzoate 1 with
various substituted of aliphatic aldehydes and
ketones (2-9) in absolute ethanol, using NaOH as a
catalyst with stirring for 24 h at room temperature.
In accordance with an effective purification step
during twice recrystallization in absolute ethanol,
pure expected products (10-17) were obtained with
yields (65-75%) (Table 1). The FT-IR spectra showed
a strong band for C=N imine group at v__ (1651-
1373) cm'. Respectively to the aromatic structure®,
the 'THNMR spectrum of the products (10-17) has
appeared new imine peaks at & (8.05-7.82) ppm and
extra proton peaks in the aliphatic region at 6 (4.38-
0.99) ppm. The occurrence of new C=N signals at
8 (169.25-163.57) ppm, additional carbon peaks at
8 (153.40-112.53) ppm for the aromatic and hetero
aromatic regain, and (64.92-15.10) ppm of the
aliphatic region of the ®CNMR spectra, confirming
the structures of the expected products (10-17)%4.

CORE! o
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(29) (10417)
Scheme 2. Synthesis of Imines from Ethyl 2-aminobenzoate

Furthermore, the cyclization step of the
imine products (10-17) (Scheme 3), forwarded with
tBuOK in dry tetrahydrofuran. This procedure created
the desired compounds (18-25) with yields (60-70%)
(Table 2) after the purification method and using
column chromatography. 'HNMR spectra of (18-25)
appeared an additional number of proton peaks at
8 (8.23-6.43) ppm of the aromatic and hetero
aromatic regain, (11.20-10.00) ppm of OH and (3.13-
1.00) ppm of the alkyl group®. The occurrence of new
extra carbon peak at 8 (176.28-105.00) ppm for the
aromatic- and hetero-aromatic regain, and (35.30-
14.99) ppm of the aliphatic regain in *CNMR spectra

confirming the structures of the desired products
(18-25). In addition to, the molecular docking
program was applied to the compounds shown in
(Table 3) due to its high effectiveness.

OH
COQET R1 R1
@ /[ *BuOK, THF =
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(10-17) (18-25)

Scheme 3. Synthesis of Quinoline Derivatives from Imines

The proposed mechanism for the represented
transformers of imines (10-17) to quinoline derivatives
(18-25) is summarized in (Scheme 4). The first step
involved proton removal from the imines (10-17) by
'BuOK as a base at 0°C. Whilst at room temperature,
the intermediates (10i-17i) undergo intra-cyclization
(18i-25i), followed by aromatization (18-25) through
the tautomerization step®.

o H'//F‘\\ (o K® o
W \
— Et _R2
O \\T?f;t, R ol \\TM f/\\T)kT
NP ~ @Rt ‘ SR NS Y
(10-17) “ oid 7i) (18i-25i)
Tautomerization
OH
[/ \\I/ \\ 7 R!
NN R2

(18 25)
Scheme 4. Mechanism of the Cyclization Process
of Imine Ingtermediates

Table 1: Structures of Imine Products (10-17) from
allphatic aldehydes & ketones (2-9)

Entry Aldehyde & Ketone sub. Products structures Yield %

CO,Et
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Table 2: Synthesis of Quinoline Derivatives
(18-25) from Imines (10-17)

Entry Imines Products structure Yiald%
= COzEt ?H .
1 H/\V/J\N . E:\;*]:N\i] T 70
10 18
COzEt OoH
S PR
2 QN”LH (g 60
k] 19
T e
3 | R R N 65
12 »a
COzEt oH
= T T
4 @N,L I = B 62
13 21
COLEt OIH
5 @LN&A\ s \\&I\N N 60
14 [\;}' 22 I~ >
~ COQT‘L oH
| e
6 = s 0T T 61
st O
o SOEL | o /i\‘ /J
AN N G S s W S
16 .l 24" o
COQEEJ\\ - o /ii‘ o
8 S G 65
N H = =
17 25

Table 3: Molecular Docking Result Data for
Quinolone Derivatives

Compound No M.W. R.of 5 Ag[Kcal/mol]
22 227.22 0 -11.21
23 242.32 0 -10.70
24 249.31 0 -10.18
25 249.31 0 -11.02

Fig. 1. 2D and 3D Molecular Docking figure Contacting
Compound 22 with Amino Acids of E. coli Bacteria's RNA

Fig. 2. 2D and 3D Molecular Docking figure Contacting
Compound 23 with Amino acids of E. coli Bacteria's RNA

Fig. 3. 2D and 3D Molecular Docking figure Contacting
Compound 24 with Amino acids of E. coli Bacteria's RNA

Fig. 4. 2D and 3D Molecular Docking figure Contacting
Compound 25 with Amino acids of E. coli Bacteria's RNA

EXPERMINTAL

The melting points were registered via
electro thermal apparatus and are not corrected.
Each of reactions were achieved below the argon
atmosphere with dry solvents below the dry
conditions. 'HNMR and *CNMR spectra were getting
with DPX-300 Bruker, FT-NMR spectrometers at
500 and 125.8 respectively. On TLC 60 F254 Merck
Kiese gel was placed on Mache Rey Nagel Aluminum
foil. The detection was done using Ultraviolet light at
254-365 nanometers. The column chromatography
was outright with Merck silica gel used for flash
chromatography. The molecular docking program
Flare V4.0 was applied to investigate the biological
activities of divers produced compounds against
E. coli bacteria.

General Protocol for preparation Imines (10-17)
from Ethyl 2-aminobenzoate 1

To the solution of ethyl 2-aminobenzoate
1 (0.05 g, 0.004 mmol, 1eq.) and aldehydes and
ketones substituted (2-9) (0.004 mmol, 3 eq.) in
ethanol absolute, a solution of NaOH (0.16 g, 0.004
mmol, 1eq.) in ethanol absolute was added slowly
with persistent stirring at 25°C for overnight. TLC
(P/EtOACc 90:10) was used to observe the proceeding
of the reaction. The crude product was obtained after
evaporating the solvent below the vacuum followed
by purification twice using ethanol absolute. On the
basis of this process, the required products were
received (10-17)%" (Table 1).
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Ethyl-2-(pentylideneamino) benzoate (10):
(71%). (252-253)°C. FT-IR v__ (cm™) = 3080, 2871,
2956, 1708, 1557, 1444. 'H NMR: & (ppm)=8.05

(t, 1H, CH=N), 7.94 (dd, 1H, CH____.), 7.48
(td, 1H, CH,___.), 7.45 (dd, 'H, CH____.), 7.36 (td,
1H’ CHaromatic)’ 431 (q’ 2H’ CHg)’ 240 (q1 2H1 CHZ),

1.58 (p, 2H, CH,), 1.41-1.36 (m, 5H, CH,), 0.99
(t, 3H, CH,). "3C NMR: & (ppm)=172.01 (C=0),

168.37 (C=N), 153.40 (C,_..), 136.60 (C,__.),
134.47 (Caromatlc) 125.81 (Carumatic)’ 121.98 (Caromatic)’
115.80 (C,,..), 64.05 (C), 37.13 (C), 33.13 (C),

24.62 (C), 17.46 (C), 16.78 (C).

Ethyl-2-(hexylideneamino) benzoate (11):
(70%). (122-123)°C. FT-IR v __ (cm™)=3050, 2859,
2955, 1708, 1595, 1453. '"H NMR: & (ppm)=7.82

(t, 1H, CH=N), 7.77 (dd, 1H, CH__ ), 7.47
(td, 1H, CH,__ ), 7.39 (dd, 1H, CH___ ), 7.34
(td, 1H,CH,___),4.38(q,2H, CH,),2.31 (g, 2H, CH,),

1.57-1.55 (m, 2H, CH,), 1.42-1.36 (m, 7H, CH,), 1.00
(t, 3H, CH,). °C NMR: 5 (ppm)=171.97 (C=0), 168.33
(C=N), 153.35 (C,__.), 136.56 (C, ), 134.42
(C,oraid)s 125.77 (C,,. ), 121.94 (C,_ ), 115.75
(C,.....)» 64.00 (C), 36.69 (C), 33.73 (C), 29.87 (C),
25.65 (C), 17.41 (C), 16.73 (C).

Ethyl-2-(propan-2-ylideneamino) benzoate
(12): (68%). (253-255) (Dec.)°C.FT-IR v __(cm™)=
3015, 3020, 2965, 1743, 1575, 1607, 1445, 1520.
1HNMR: 8 (ppm)=7.87 (dd, 1H,CH, ), 7.49-7.47
(m,2H, CH,_..), 7.37-7.35 (m, 1H,CH_ ), 4.31
(q,2H, CH,), 2.36 (s, 6H, CH,), 1.40 (t, 3H, CH,). *C
NMR: & (ppm)=174.42 (C=0), 169.25 (C=N), 152.28
(C,.omaie)» 13761 (C,..i0)» 135.01 (C 125.23
(C.oma)s 121.90 (C, ), 114.83 (C_ ), 64.92
(C), 31.00 (C), 27.28 (C), 18.33 (C).

aromatlc)

aromatic

Ethyl-2-(cyclohexylideneamino) benzoate
(13): (70%). (275-276)°C. (cm™")FT-IR v__=
3010, 2888, 1746, 1578, 1448, 1519. '"H NMR:
8 (ppm)=7.96 (dd, 1H, CH___ ), 7.5 (id, 1H,
CHammm) 7.44 (dd, 1H, CH____ ), 7.37 (td, 1H,
CH,_ i) 4-33 (9, 2H, CH,), 2.55 (t, 4H, CH,), 1.71
(p, 4H, CH,), 1.46 (p, 2H, CH,), 1.38 (t, 3H, CH,).
8C NMR: & (ppm)=181.73 (C=0), 166.33 (C=N),
149.08 (C 134.53 (C 131.99 (C
128.79 (C,, aic)» 119.63 (C,ic)> 112.53 (C, i)
62.00 (C), 37.29 (2C), 33.52 (C), 27.00 (C), 25.75
(C), 15.41 (C).

aromatic) ’ aromatic) ’ aromatic) ’
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Ethyl-2-((1-(thiophen-2-yl) ethylidene)
amino) benzoate (14): (72%). (287-288) (Dec.)°C.FT-
IRv,__ (cm™)=3074, 2929, 2975, 1743, 1547, 1612,
1447."HNMR: § (ppm)=7.98 (dd, 1H, CH ), 7.53-

aromatic

7.43(m,3H,CH____),7.38-7.35 (m, 2H,CH___),
7.20 (t, 1H, CH,__.), 431 (q, 2H, CH2), 2.60
(s, 3H, CH,), 1.39 (t, 3H, CH,). °C NMR: 3 (ppm)=
167.33 (C=0), 163.57 (C=N), 147.65 (C___.),
146.61 (C,,.), 135.64 (C,,...)» 133.00 (C,. ..,
131.77 (C,,...0» 12913 (C,,...)» 126.30 (C,....)
125.40 (C,, ), 120.33 (C,, ), 114.29 (C,. ),

63.00 (C), 27.06 (C), 16.41 (C).

Ethyl-2-((1-(thiophen-2-yl) propylidene)
amino) benzoate (15): (75%). (298-299) (Dec.)°C.FT-
IRv__(cm')=3015,2970, 1725, 1575, 1651, 1485,
1522. '"H NMR: 8§ (ppm)=7.98 (dd, 1H, CH
7.52-7.49 (m, 3H, CH___ ), 7.39-7.35 (m, 2H,
CH_ oaid) 7-19 (t, 1H, CH____ ), 4.31 (g, 2H, CH,),
2.79(q,2H, CH,), 1.53 (t, 3H, CH,), 1.39 (t, 3H, CH,).
8C NMR: 8 (ppm)=169.15 (C=0), 165.69 (C=N),

aromatic) ’

14960 (Caromatic)’ 14839 (Caromatic)’ 13736 (Caromatic)’
134.81 (Caromatic)’ 133.59 (Caromatic)’ 132.18 (Caromatic)’
13095 (Caromatlc) 127 92 (Caromatic)’ 12270 (Caromatic)’
116.38 (C,,..), 64.82 (C), 34.86 (C), 18.24 (C),
15.10 (C).

Ethyl-2-((1-phenylbutylidene) amino)
benzoate (16): (70%). (265-266) (Dec.)°C.FT-IRv__
(cm)=3029, 2980, 1742, 1578, 1608, 1427, 1520.

'H NMR: 5 (ppm)=7.87 (dd, 1H, CH____.), 7.62 (dd,
2H,CH,_ ), 7.50-7.47 (m,5H, CH__ ), 7.37 (td,
1H, CH_,_ ), 4.34 (q, 2H, CH,), 2.35 (t, 2H, CH,),

1.68-1.64 (m, 2H, CH,), 1.40 (t, 3H, CH,), 1.03
(t, 8H, CH,). °C NMR: 5 (ppm)=168.37 (C=0),

167.35 (C=N), 148.87 (C,,..), 137.03 (C,, ...)
135.57 (2C,,..), 133.20(C,,,..), 133.01 (C,. ..,
130.46 (2C, ), 129.45(C, ), 126.12(C, ),
120.90 (C,,.), 114.58 (C,.,...) 63.03 (C), 39.53

(C), 22.10 (C), 16.44 (C), 15.31 (C).

Ethyl-2-((3-phenylbutylidene) amino)
benzoate (17): (70%). (99-101)°C.FT-IR v__ (cm™)=
3059, 3025, 2963, 2828, 1745, 1601, 1560, 1451.
H NMR: & (ppm) = 7.92 (t, 1H, CH=N), 7.65 (dd,

1H CHaromatlc) 7.48 (td 1H CHaromatic)’ 7.42 (ddv 1H7
CH, omaie)» 7-37 (td, 1H,CH, _ ), 7.18-7.14 (m, 5H,
CH, i) 437 (3, 2H, CH,), 2.87-2.81 (m, 1H, CH,),

2.63-2.58 (m, 1H, CH), 2.43-2.38 (m, 1H, CH,),
1.39-1.36 (m, 6H, CH,). °C NMR: § (ppm)= 171.98
(C 168.86 (C 156.77 (C 149.65

aromatic) ’ aromatic) ’ aromatic) ’
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C._),137.09(C

aromatic

), 134.96 (2C

. .),129.82(C 126.31
Caromatic) 122.48 (Caromatic) 116.29 ( aromatic) 64.54
C), 44.29 (C), 43.50 (C), 23.28 (C), 17.95 (C).

), 131.52

aromatic: aromatic:

(

(2C, omare)» 130.62(C
(
(

aromatic)

General Protocol for Preparation of Quinoline
Derivatives (18-25) from Imines (10-17)

To a mixture of imines (10-17) (0.173 mmol,
1 eq.) in dry tetra hydro furan (THF) (10 ml), '‘BuOK
(tertiary butoxide) (0.05 g, 0.458 mmole, 2.65 eq.)
as added in one portion at 0°C with stirring (5-6 h)
at 25°C. The reaction mixture was subsides with
a few drops of an NH,CI solution. The dissolvent
was evaporated below the vacuum. The remains
were extracted with DCM, followed by washing
with salt solution and drying through magnesium
sulfate. The solvent was concentrated with lower
pressure succeed by purification through the flash
chromatography to afford the desired products
(18-25)2%2%(Table 2).

3-propylquinolin-4-ol (18): (60%). (86-88)°C.
FT-IR v, (cm™)=3428, 3400, 3030, 2956, 1590,
1457. 'H NMR: § (ppm)=11.04 (s, 1H, OH), 8.17
(s, 1H, CH=N), 7.90 (dd, 1H, CHaromatic), 7.80
(dd, 1H, CH ), 7.50 (td, 1H, CH___.), 7.32
(td, 1H, CH___...), 2.46 (t, 2H, CH,), 1.80-1.73
(m, 2H, CH,), 1.05 (t, 3H, CH,). ®*C NMR: 5 (ppm)=
167.28 (C 152.79 (C 144.53 (C
132.15 (C 131.25 (C 128.90 (C
128.30 (C_...o)» 127.27 (C,,...o)» 127.13 (C
33.14 (C), 26.81 (C), 15.57 (C).

aromatic:

aromatic) aromatic) ’ aromatic) ’
),

aromatic: aromatic) ’ aromatic) ’

aromatic) ’

3-butylquinolin-4-ol (19): (65%). (97-99)°C.
FTIR v__ (cm")=3365, 3295, 3035, 2928, 2955,
1607, 1458. '"H NMR: & (ppm)=11.21 (s, 1H, OH),
8.23 (s, 1H, CH=N), 7.88 (dd, 1H, CH___ ), 7.85
(dd, 1H, CH____ ), 7.50 (td, 1H, CH___ ), 7.34 (td,
1H, CH, ), 2.61 (t, 2H, CH,), 1.72 (p, 2H, CH,),
1.44-1.40 (m, 2H, CH,), 1.00 (t, 3H, CH,). °C NMR:

8 (ppm)=166.06 (C ,151.04 (C.___ ), 142.54
(C,....)» 130.53 (C 129.62 (C 126.76
(e 126.68 (C,__ ), 125.65 (C,__ ), 124.74
(e 32.57 (C), 32.03 (C), 22.45 (C), 14.99 (C).

aromatic: aromatic:

)

) aromatic) ’ aromatic) ’
aromatic) )
),

aromatic:

2-methylquinolin-4-ol (20): (62%). (234-
235) (Dec.)°C. IR v__ (cm™) = 3388, 3300, 3040,

max

2960, 1601, 1485. '"H NMR: § (ppm)=10.57
(s, 1H, OH), 7.95 (dd, 1H, CH_ _.), 7.83 (dd, 1H,
CHaromatlc) 7.50 (td 1H CHaromatic)’ 7.30 (tdl 1H,

CH__ ), 6.43 (s, 1H, CH

aromatic

2.65 (s, 3H, CH,).

aromatic) ’

360

13C NMR: 5 (ppm)=168.61 (C
14377 (C, ), 130.16 (C
12419 (C___ ), 122.94 (C
110.67 (C 23.40 (C).

160.21 (C
aromatic)’ 1 2704 (C
), 116.44 (C

aromatic) ’ aromatic) ’
aromatic) ’
aromatic) ’

aromatic aromatic:

aromatic) ’

1, 2, 3, 4-tetrahydroacridin-9-ol (21): (60%).
(133-135)°C. FT-IR v__ (cm™)=3377, 3365, 3119,
2988, 1625, 1399. 'H NMR: & (ppm)=11.03 (s, 1H,
OH),7.88(dd, 1H,CH, ___.),7.78(dd, 1TH,CH___ ),
7.45(d, 1H,CH___.),7.28 (td, 1H,CH____ ), 3.13
(t, 2H, CH,), 2.81 (t, 2H, CH,), 1.79-1.72 (m, 4H,
CH,). ®C NMR: & (ppm)=167.90 (C ), 165.03
(C 142.03 (C 134.05 (C 131.85
(C,omatc)» 128.20 (C_  ..), 127.40 (C, ...)> 124.76
(Caromatic), 120.38 (C 35.30 (C), 30.39 (C),
27.65 (C), 26.67 (C).

aromatic

aromatic) ’ aromatic) ’ aromatic)

aromatic) ’

2-(thiophen-2-yl) quinolin-4-ol (22): (61%).
(115-117)°C. FT-IR v__ (cm™) = 3360, 3325, 3100,
2922, 1610, 1454. 'H NMR: & (ppm)=10.00 (s, 1H,
OH), 8.12(dd, 1H, CH 7.95(dd, 1H, CH

aromatic) ’ aromatic) ’

7.81(dd,1H,CH___ .),7.58 (td, 1H,CH__ ), 7.46
(dd, 1H, CH__ ..), 7.40 (id, 1H, CH___ ), 7.32 (1,
1H, CH_ ..), 6.96 (s, 1H, CH___ ). °C NMR:
3 (ppm)=176.28 (C,, . ...)» 161.54 (C__ ..), 151.11
(C, omaic) 141.21 (C_ ), 136.66 (C__ ..), 136.13
(C, . omaic)» 134.40 (C, . ..), 133.44 (C, ..), 131.80
(C,omaic) 129.27 (C,..i0)» 126.28 (C,....)» 122.23
(Caromatic)’ 105.00 (Caromatic)'

3-methyl-2-(thiophen-2-yl)-1,2-
dihydroquinolin-4-ol (23): (67%). (92-93)°C. FT-
IR v__ (cm™)=3355, 3325, 3090, 2922, 1606,
1455. '"H NMR: § (ppm)=10.60 (s, 1H, OH), 7.88
(dd,1H,CH___.),7.81(dd,1H,CH___ .),7.60 (dd,
1H, CH_ ...), 748 (td, 1H, CH__ ), 7.29-7.23
(m, 3H, CH___.), 2.03 (s, 3H, CH,). *C NMR:
3 (ppm)=174.14 (C__ ..), 159.49 (C__ ..., 147.39
(C ), 145.57 (C ), 137.08 (C 136.01
(C 134.87 (C 133.85 (C 132.11
(C 131.87 (C 130.09 (C 121.54
119.32 (C 15.27 (C).

aromatic: aromatic: aromatic/?

)
aromatic: aromatic) ’ aromatic) ’
)

),
aromatic) aromatic) ’ aromatic/?
),

aromatic aromatic) ’

3-ethyl-2-phenylquinolin-4-ol (24): (65%).
(120-121)°C. FT-IR v__ (cm™)=3426, 3420, 3040,
2850, 1633, 1430. 'H NMR: & (ppm)=11.05
(s, 1H, OH), 7.95 (id, 2H, CH 7.89 (dd,
2H, CH_..), 7.563 (td, 1H, CH, ..}, 7.44 (t,
2H, CH,  .), 7.88-7.35 (m, 2H, CH___ .),
2.82 (q, 2H, CH,), 1.31 (t, 3H, CH,). *C NMR:
8 (ppm)=170.64 (C 160.06 (C 142.12

aromatic)’

aromatic) ’ aromatic) ’
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(C
(C
(2 Caromatic
(2C

), 136.54 (C
’ 13095 (Caromatic)
)’ 12786 (Caromatic
120.04 (C

), 132.02 (C,...), 131.98
,129.96 (C,,.), 129.70
),126.11(C,,, ), 123.35
,24.19 (C), 15.00 (C).

aromatic: aromatic: aromatic:

aromatic)

aromatic) ’ aromatic)

3-(1-phenylethyl) quinolin-4-ol (25): (60%).
(78-80)°C.FT-IR v__, (cm™)=3330, 3299, 3028, 2960,
1601, 1485.'"H NMR: § (ppm)=8.29 (s, 1H, OH), 7.88

(dd, 1H,CH___.),7.86 (dd, 1H,CH____ ), 7.51 (td,
1H, CH_ ), 7-35 (td, 1H, CH____ ), 7.29-7.23
(m, 5H, CH__ ), 7.21-7.18 (m, 1H, CH____),

4.16 (g, 1H, CH), 1.63 (d, 3H, CH,). *C NMR: &
(ppm)=171.49 (C ), 151.64 (C,, _.), 150.72
), 133.82 (2C ,132.52
132.26 (C_, ...)» 130.06
aromatic)’ 1 2828 (Caromatic)’ 128 1 8
, 42.60 (C), 27.84 (C).

aromatic

(C, omatic) 146.44 (C
(Caromatic) ’
(2C

(C

aromatic: aromatic)

13242 (Caromatic)’
aromatic)’ 13002 (C
,127.48 (C

aromatic) aromatic)

Molecular docking study

The molecular docking program Flare V
4.0%3" was performed for all recently synthesized
quinoline derivatives 22-25 with the crystallographic
structure of Escherichia coli bacteria (E.coli) ID:
1NYM as a target molecule. The aim of molecular
docking is to give a prediction of the ligand-
receptor complex structure using computation
methods. The docking process involves two basic
steps: prediction of the ligand conformation as well
as its position and orientation within these sites
(usually referred to as pose) and assessment of
the binding affinity. Docking is generally used to
determine the best binding direction of molecules
linked to a protein molecule in order to predict
binding energy and biological activity. The active
point of the receptor (E.coli) contains the amino
acid residues ASN 132, ASN 170, GLU 104, GLU
240, SER 70, SER 130, TYR 105, ALA 237, GLY
238, GLY 236, ARG 244, VAL 216, SER 235%, |t
was discovered that all of the compounds share
interactions with the amino acids GLU 240, SER
130, ALA 237, GLY 238, VAL 216, and SER 235
generally. The ligand interaction graphs of the
synthesized compounds were shown in Fig. 1,
2, 3, and 4 to clarify the potential for inhibitory
activity. Table 3 shows the docking scores of the
investigated compounds. The docking program
reveals that all compounds 22-25 bind with the

active center of amino acid of Escherichia coli
bacteria by several types of bonds, such as:
(Vander Waal force, carbon-hydrogen bond,
n-Anion, n-Alkyl and the most important one,
hydrogen bond). The most critical interactions
between ligands and the active point of bacteria's
RNA amino acids are hydrogen bond interactions.
The docking scores for all compounds were
good, ranging from -10.18 kilojoules per pole to
-11.02 kilojoules per mole. The molecular docking
revealed that the best direction of compounds in
the binding pocket was created by hydrogen bonds
formed by the OH groups of the ligand with amino
acid of ASN 132, SER 235, VAL 216, TYR 105
and ALA 237, Fig. 4. Resulting in an increase in
the negativity of G values, as shown in Table 3.
The increase of G values negativity means that
the compound has high biological activity due to
its strong connection to the target bacteria's RNA
amino acids. While compound 24, Fig. 3. Connects
only by the hydrogen bonds with the ARG 244,
and VAL 216 amino acids of the RNA of the target
bacteria this leads to having the lowest biological
activity among all products due to having the
lowest G negativity values Table 3.

CONCLUSION

Briefly, suitable and useful formation of
quinoline derivatives is sketched. The procedure was
forwarded firstly with imine synthesis through the
condensation reaction between aliphatic aldehydes
and ketones with ethyl 2-aminobenzoate substrate
under basic and soft conditions, followed by the
functional intramolecular cyclization process to
furnish the desired quinoline derivatives products
in moderate yields. Ultimately, straightforwardly
obtained products, flexible reaction conditions, and
stubby reaction times are the fundamental utility of
these processes. Furthermore, using the molecular
docking program, all of these compounds showed
good antibacterial action against E.coli bacteria.
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