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This method is very suitable and an efficient procedure for preparation of 1H-
Pyrido[2, 1-b] quinazolin-11-onederivative can be synthesized by promoted aLewis
acidcatalyst which is designed. The preparation of 1H-Pyrido[2,1-b]quinazolin-11-
one derivatives fromlsatin, 2-bromopyridine with KHCO; subjectedbyZrOCI, in
CH3CNas solvent and the desired compounds were characterized by advanced
spectral techniques IR, *NMR, *NMR and LCMS. This method is also rate of
reaction as well as yield enhancement of desired compound. In addition to study of
antimicrobial activity of the titled derivatives.

KEYWORDS: Substituted Isatin, 2-bromopyridine, 1H-Pyrido[2,1-b]quinazolin-
11-one and ZrOCl,, Antimicrobial activity.

INTRODUCTION

Heterocycles that contain nitrogen are significant
molecular motifs found in materials, bioactive
compounds, and natural products.Nitrogen-containing
heterocyclic compounds are the most abundant and
integral scaffolds that occur ubiquitously in a variety of
synthetic ~ drugs,  bioactive  natural  products,
pharmaceuticals and agrochemicals. Owing to their
widespread applications, these skeletons have long been
a subject of immense interest, and substantial efforts
have been made to the development of synthetic
strategies which could lead to the discovery of new
bioactive compounds in medicinal chemistry.'®! Indeed,
with particular reference to the pharmaceutical industry,
heterocyclic motifs are especially prevalent with over
60% of the top retailing drugs containing at least one
heterocyclic nucleus as part of the overall topography of
the compound.

Quinazoline and quinazolinones derivatives have
attracted significant attention due to their diverse
pharmacological activities such as Anti-microbial™, anti-
cancerandanti-tuberculosisactivities® ",

antitumoragents™, NF-kbinhibitors!™,
antioxidantagents"”, Alzheimer’s™*3, Anti-
inflammatory.™® Quinazoline also exhibit a wide variety
of biological functions like cellular phosphorylation
inhibition, ligands for benzodiazepine and GABA
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receptors in the central nervous system, and some of
them have acted as DNA binding agents.

We developed desired products ZrOCl, catalysed cascade
cyclization of 1H-Pyrido [2, 1-b] quinazolin-11-one
derivatives in good to excellent yields. This novel
synthetic approach is followed by the generation of a
library of  pyridoquinoline-fused  quinazolinones
analogues. Further, the development of the current
strategies was promoted by the effect catalyst.

2. METHODS AND MATERIAL

2.1. EXPERIMENTAL

All melting points newly prepared derivatives were
measured by Griffin and Geory melting point apparatus
and are uncorrected. IR spectra were recorded on Pye
Unicam SP1200 spectrophotometer using KBr Wafer
technique. *H NMR spectra were determined on a Varian
Gemini 200 MHz using TMS as internal standard
(chemical shifts in 8-scale). LCMS were measured on a
Shimadzu-GC-MS operating at 70 eV."*¥ C NMR spectra
were measured on Jool 100MHz.. The homogeneity of
the synthesized compounds was controlled by TLC.

2.2. GENERAL PROCEDURE
SYNTHESIS OF COMPOUND (3)

The mixture of the starting material such as isatin (1.0
mmol), 2-bromopyridine (1.2 mmol), ZrOCl, (0.5
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mmol), KHCO3(2.0mmol)was dissolved in solvent such
as CH3CN (5 mL taken in four neck 25 ml RBF. The
resulting mixture was stirred at80°C for 5 h. After
disappearance of the reactant in the reaction and
followed by monitored by TLC. The mixture was slowly
cooled to room temperature and CH;CN was removed
under reduced pressure. Then water was added to the
mixture, and extracted with EtOAc three times. The
extract was combined and dried over anhydrous Na,SO,
and evaporation. The residue was purified by column
chromatography on silica gel (petroleum ether/EtOAC) to
anexcellent yield excellent.

2.2.1.1H-Pyrido [2,1-b]quinazolin-11-one (3a)

Yield -80%; yellow compound; mp 174-176 °C;'"HNMR
(400 MHz, CDCl;) & ppm : 8.884 (d, J = 6.8 Hz, 1H),
8.451 (d, J=8.0Hz,1H), 7.810-7.679 (m, 2H),
7.584—7.425 (m, 3H), 6.947-6.805 (m, 1H); °C NMR
(100 MHz, CDCl;) dppm: 158.25, 147.05, 146.72,
136.71, 133.01, 128.32, 126.59, 126.17, 125.65, 124.28,
117.02, 113.55;LCMS(m/z):196.05 [M+H]"

2.2.2.2-Methoxy-11H-pyrido[2,1-b]quinazolin-11-one
(3b).

Yield-89% (215 mg); Pale yellow solid; mp 185-187 °C;
1H NMR (400 MHz, CDCI3) & ppm: 8.840 (d, J = 10.4
Hz, 1H), 7.713 (d, ] = 9.2 Hz, 2H), 7.560—7.407 (m, 3H),
6.855 (d, J=4.6Hz,1H), 3.654 (s, 3H); 13C NMR (100
MHz, CDCI3) & ppm; 159.47, 155.64, 148.01, 144.78,
132.28, 128.99, 127.09, 126.41, 117.25, 113.06, 105.94,
56.03; LCMS(m/z): 224.90 [M-H]+.

2.2.3.2-Methyl-11H-pyrido
(3¢)

Yield 85% (183 mg); Dark Yellow solid; mp 190-192
°C;*H NMR (400 MHz, CDCIl3) & ppm : 8.947 (d, J =
12.4 Hz, 1H), 8.124 (s, 1H), 7.787-7.548 (m, 2H),
7.459-7.381 (m, 2H), 6.882 (d, J=8.0, 1H), 1.847 (s,
3H); *C NMR (100MHz, CDCl5)8ppm: 160.09, 149.21,
145.57, 137.59, 135.45, 132.86, 128.07, 127.45, 126.53,
125.02, 118.81, 114.4, 20.84; LCMS(m/z): m/z 210.54
[M+]".

[2,1-b]quinazolin-11-one

2.2.4.2-Fluoro-11H-pyrido[2,1-b]quinazolin-11-one
(3d)

Yield-84%:; Pale yellow solid; mp 165-167 °C; *H NMR
(400 MHz, CDCls) & ppm: 8.784 (d, J = 7.6 Hz, 1H),
8.146 (dd, J; =8.0 Hz, J, = 2.8 Hz, 1H), 7.734-7.750 (m,
1H), 7.664-7.489 (m, 3H), 6.910-6.867 (m, 1H);
BCNMR (100MHz, CDCl;) Sppm: 160.47, 156.24,
148.01, 144.66, 132.89, 128.05, 127.14, 126.03, 124.55,
117.44,112.11, 110.28; LCMS(m/z):215.56 [M+H]+.

2.2.5.4-(Trifluoromethyl)-11H-pyrido[2,1-
b]quinazolin-11-one (3e)

Yield-84%; Pale yellow solid; mp - 208-210 °C; IR
(KBr) vem-1; 1630, 1395, 1355, 1128, 760, 510 cm—1;
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1H NMR (400 MHz, CDCI3) sppm: 8.877(d, J = 7.8 Hz,
1H), 8.616-8.619(m, 1H), 8.217 (d, J = 7.6 Hz, 1H),
7.672-7.507 (m, 2H), 7.520 (t, J = 9.2 Hz, 1H),
6.978—6.952 (m, 1H); 13C NMR (100 MHz, CDCI3) §
ppm : 160.84, 149.58, 145.52, 136.59, 132.20, 130.76,
127.25, 126.45, 125.49, 124.25, 122.50, 118.02, 113.04;
LCMS: (m/z): 265.47 [M+H]+.Molecular
Formulae:C13H7F3N20.

2.2.6.2-Chloro-11H-pyrido][2,
(3).

Yield -83%; Pale yellow solid; mp 191-193 °C; *H NMR
(400 MHz, CDCls) dppm: 8.745 (d, J = 5.6 Hz, 1H),
8.408 (d, J = 3.6 Hz, 1H), 7.775-7.687 (m, 2H),
7.455-7.350 (m, 2H), 6.914-6.898 (m, 1H); *C NMR
(100 MHz, CDCIl;) dppm : 158.78, 148.17, 145.07,
138.16, 134.54, 130.47, 128.57, 127.27, 126.44, 125.72,
118.05, 112.22; LCMS(m/z):232.32 [M+2]+.

1-b]quinazolin-11-one

2.2.7.2-Bromo-11H-pyrido
(39).

Yield-84%; Reddishbrown solid; mp 202-204 °C;'H
NMR (400 MHz, CDCl;) & ppm:8.882 (d, J = 7.2 Hz,
1H), 8.556 (d, J = 8.8 Hz, 1H), 7.848 (dd, J1 = 6.8 Hz,
J2 =3.2 Hz, 1H), 7.625 (d, J = 8.0 Hz, 1H), 7.568-7.448
(m, 2H), 6.902-6.879 (m, 1H); *C NMR (100 MHz,
CDCl;) 8ppm: 157.59, 147.09, 145.24, 138.02, 134.51,
129.55, 128.68, 126.98, 126.14, 118.33, 117.47, 113.50;
LCMS(m/z):276.25 [M+H]+.

[2,1-b]quinazolin-11-one

2.2.8.2-Nitro-11H-pyrido[2,1-b]quinazolin-11-one (3h)
Yield 80%; Dark yellowcompound; mp-217-219°C; IR
(KBr) vem™; 1715, 1602, 1339, 1154, 1055, 1085, 761,
688 cm; 'H NMR (400 MHz, CDCls) 5ppm: 9.245 (d, J
= 3.8 Hz, 1H), 8.874 (d, J = 7.6 Hz, 1H), 8.559 (dd, J;=
9.6 Hz, J,= 2.4 Hz, 1H), 7.886—7.560 (m, 3H), 7.026 (t, J
= 8.0 Hz, 1H); *C NMR (100MHz, CDCls) & ppm:
159.24, 153.02, 148.58, 144.59, 136.57, 128.97, 128.24,
12751, 126.56, 124.28, 116.38, 113.51;
LCMS(m/z):242.47[M+H]"; Molecular
Formulae:C;,H;N3Oa.

3. RESULTS AND DISCUSSION

Initially, it was developed the synthesis of titled
derivatives by using Lew’s acid catalyst like ZrOCI2,
this catalyst was applied during the reaction due to the
effective rate of reaction, enhanced the percentage of
product as well as minimized the time factor of the
completion of the reaction. In addition to commercially
available, easily handling and also workup procedure
was simplicity. A effective catalyst was designed and
synthesized based on 1H-Pyrido [2,1-b]quinazolin-11-
one of ZrOCl,. The preparation of titled derivatives
from isatin, 2-bromopyridine with NaHCO; subjected
with ZrOCl, in CH3CN as solvent as shown scheme-1.
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The various catalysts were used during the completion of
the reaction such as FeCls, ZnCl,, AICl;, CAN and
ZrOCl,. An excellent effective role of the catalyst among
the Lew’s acid catalyst is ZrOCl,. The percentage of the
product as well as reduce the time factor is considered
mainly important for the preparation of desired product
as shown in Table-1.

Table 1: Effect of the catalyst for synthesis of titled
derivative (3b).

Entry | Catalyst | Time (min) | Yield (%)
1 Fecl; 240 74
2 ZnCl, 300 58
3 AICl; 180 71
4 CAN 150 65
5 ZrOCl, 120 87

The main objective of the preparation of titled compound
is an impact of the solvent in the reaction. The key role is

an impact of the solventin during the reaction, all the
reactants werecompletely soluble above and also effect
of the starting materials was finished appropriate time.

Table 2: Effect of solvent for synthesis of titled
derivative (3b).

Entry | Catalyst Time (min) | Yield (%)
1 MeOH 120 70
2 MDC 120 52
3 CH5CN 120 87
4 EtOH 120 61

The loaded catalyst is another parameter of this reaction,
there is no improvement for the reaction if absence of the
catalyst. The amount of catalyst was increased gradually,
and then the rate of reaction was developed by
percentage of the yield up to 87% by using 0.5 moles as
shown in table-3.

Table 3: Effect of loaded catalyst for synthesis of titled derivative (3b).

Entry | Loaded catalyst(mole) | Time (min) | Yield (%0)
1 0.1 120 Traces
2 0.2 120 45
3 0.4 120 52
4 0.5 120 87

The structures of the desired (3a-3h) compounds were
analysed by'HNMR, *CNMR, mass spectral. ‘H NMR
spectrum of the titled derivatives showed in various
aromatic protons appears at & 9.245 to 6.879 ppm. The
methoxy protons showed at 3.654 and the methyl protons
appeared at 1.847ppm. The mass spectrum of halogen
derivatives exhibited molecular ion peak at (m/z)(M+2).

Overall the reaction, we also identified that the highest
yield acquired during synthesis, the product analogous
bearing electron releasing group (3b-3c) greater than the
product of the derivatives having electron attracting
group (3h) and the compounds was bearing including the
halogen containing group (3d-3g) also got good yield.
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4. ANTIMICROBIAL
COMPOUNDS

The desired derivatives were examined for their in-vitro
antibacterial and antifungal activities following micro
broth dilution method. The invitro antibacterial activity
was examined against gram-positive (B. subtilis and
S.aureus) and gram-negative (E.coli and P.aeruginosa)
microorganisms. The invitro antifungal activity was
evaluated against  A.Niger  and C.albicans
microorganisms. The standard drugs were used for this
study were Streptomycin and Ketonozole for
antibacterial as well as antifungal screening. The
standard strains used for screening of antibacterial and
antifungal activities were commercially purchased from
the Culture collection and geneank (MTCC),
Chandigarh, India. Mueller Hinton Broth was used as a
nutrient medium for bacteria and Sabouraud dextrose
Broth for fungal growth. Inoculums size for test strain

ACTIVITY OF
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was adjusted to 108 CFU/mL by comparing the turbidity.
The results were recorded in the form of primary and
secondary evaluation. The stock solution (2000 pg/mL)

Table 4: Antimicrobial activity of compounds (3a-3h).

International Journal of Modern Pharmaceutical Research

of the compounds under investigation and standard drugs
were prepared by successive two fold dilution.

Entry Antibacterial MIC (ng/mL) Antifungal MIC (pg/mL)
Strains B. subtilis S. aureus P. aeruginosa E. coli A. Niger C. Albicans
3a 05 06 09 07 04 05
3b 20 22 20 18 17 17
3c 18 16 18 14 13 14
3d 18 16 16 15 16 15
3e 19 20 18 20 16 16
3f 20 21 21 22 17 18
39 10 12 10 13 10 09
3h 08 08 06 06 08 09
Streptomycin 25 25 25 25 - -
Ketonozole - - - - 22 22
DMSO
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