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SYNTHESIS AND IN VITRO ANTIMICROBIAL EVALUATION
OF PYRAZOLYL-QUINAZOLIN-4(3H)-ONES
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Abstract: A new series of 2-[2-(2,6-dichlorophenyl)amino]phenyl methyl -3-[(1-phenyl-5-substituted phenyl)-
5-hydro-1H-pyrazol-3-yl-amino]-6,8-dibromoquinazolin-4(3H)-ones Ci.;3 have been synthesized by the reac-
tion of 2-[2-(2,6-dichlorophenyl)amino]phenylmethyl-3-substituted phenyl chromene amido-6,8-dibromo-

quinazolin-4(3H)-ones with phenylhydrazine in the presence of glacial acetic acid. The chalcones B

13 have

been synthesized by the condensation of 2-[2-(2, 6-dichloro phenyl)amino]phenylmethyl-3-acetamido-6,8-
dibromoquinazolin-4(3H)-one A with different substituted aromatic aldehydes. The structures of newly syn-
thesized compounds have been confirmed on the basis of their elemental analysis and spectral data: IR, 'H
NMR, “C NMR. All the compounds have been screened for antibacterial and antifungal activity.
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Heterocyclic derivatives are pharmaceutically
important compounds which were developed for
better result in the medicinal chemistry. Among
these, pyrazoline and its analogs represent one of the
most active classes of compounds possessing a wide
spectrum of biological activity (1). During the past
years, considerable evidence has been accumulated
to domestic efficacy of pyrazoles including antibac-
terial (2), antifungal (3), herbicidal (4), insecticidal
and other biological activities (5-7). The large num-
ber of synthetic compounds with pyrazoline nucleus
are used as anti-inflammatory agents (8—10), anal-
gesics (11), anticonvulsants (12), as well as rheu-
matic arthritis (13), anxiolytic (14), and enzyme
inhibitory agents (15).

The quanazolin-4(3H)-one ring system is con-
sidered as an interesting moiety because of its sev-
eral analogs, which have been found to possess
broad spectrum of biological and pharmacological
properties which include anti-tubercular (16), anti-
cancer (17), anti-HIV (18), anthelmintic (19), anti-
hypertensive (20), anti-diabetic (21), CNS depres-
sant (22), calcilytic activity (23) and antimicrobial
and anti-inflammatory (24-26) activities etc.

In order to see the effect of incorporation of
pyrazoline moiety in quinazoline nucleus at C-3
position and in continuation of earlier work on
nitrogen heterocycles, we decided to synthesize a
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new series of compounds — 2-[2-(2,6-dichlorophen-
yl)amino]phenylmethyl-3-[(1-phenyl-5-substituted
phenyl)-5-hydro-1H-pyrazol-3-yl-amino]-6,8-
dibromoquinazolin-4(3H)-ones C, . and to study
their antimicrobial activities.

3

EXPERIMENTAL

All reagents and solvents were obtained from
Rankem, Sisco, Qualigens and Spectrochem and
were of the highest commercial quality and used
without further purification. Solvents were freshly
distilled and used. Melting points were determined
in open capillaries and are uncorrected. TLC analy-
ses were done on glass plates coated with silica gel
GF-254 and detection was done using iodine/UV
lamp. IR absorption spectra were recorded on
Perkin—Elmer RX-1 FTIR spectrophotometer using
KBr pellets and the proton magnetic resonance spec-
tra '"H-NMR at 400 MHz and “C-NMR at 100 MHz
were recorded on Bruker Avance II in CDCl, using
tetramethylsilane (TMS) as an internal reference.
Elemental analysis was performed on Carlo Erba
1108 analyzer. The compounds were analyzed for
carbon, hydrogen and nitrogen and the results were
varying within + 0.04% of the calculated values.
The starting compound A was prepared according to
the reported method (29-31).
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2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
(phenylchromen amido)-6,8-dibromoquinazolin-
4(3H)-one (B))

To a solution of 2-[2-(2,6-dichlorophenyl)ami-
no]phenylmethyl-3-acetamido-6,8-dibromoquina-
zolin-4(3H)-one (5.82 g, 0.01 mol) in absolute ethanol
(50 mL), benzaldehyde (0.01 mol) and 2% NaOH were
added and the mixture was refluxed for 10-12 h.,
cooled and poured into icecold water. The solid
obtained was filtered, washed with water and recrystal-
lized from methanol. M.p.: 146-148°C. Yield: 67%,
IR (KBr, cm"): 3413 (NH), 3059, 2856 (C-H), 1720
(C=0), 1655 (C=0 of —-COCH,), 1578 (CH=CH),
1317 (C-N), 781 (C-Cl), 609 (C-Br)."H-NMR (400
MHz, CDCI,, 6, ppm): 9.77 (s, 1H, -NH-), 8.61 (d, 1H,
=CH-Ar), 6.80 (d, 1H, COCH=), 6.34-7.91 (m, 14H,
Ar-H), 2.63 (s, 2H, -CH,), 2.10 (s, 1H, -N-NH).

2-[2-(2, 6-Dichlorophenyl)amino]phenylmethyl-
3-[(2-hydroxy)phenylchromen amido]-6,8-dibro-
moquinazolin-4(3H)-one (B))

IR (KBr, cm™): 3547 (-OH), 3411 (NH), 3061,
2852 (C-H), 1719 (C =0), 1617 (C=0 of -COCH),
1566 (CH=CH), 1317 (C-N), 779 (C-Cl), 613
(C-Br). 'H NMR (400 MHz, CDCl,, 6, ppm): 10.34
(s, 1H, -OH), 9.78 (s, 1H, -NH-), 8.62 (d, 1H, =CH-
Ar), 6.34-791 (m, 13H, Ar-H), 6.80 (d, 1H,
COCH=),3.63 (s,2H, -CH,), 2.11 (s, 1H, -N-NH). *C
NMR (100 MHz, CDCI,, §, ppm): 30.5 (-CH,), 36.4,
41.6 (CH=CH), 109.3-143.4 (aromatic 24C), 160.8
(imine C), 162.1 (>C=0), 173.1 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(3-hydroxy)phenylchromen amido]-6,8-dibro-
moquinazoline-4(3H)-one (B,)

IR (KBr, cm”): 3551 (-OH), 3413 (NH), 3071,
2852 (C-H), 1729 (C =0), 1613 (C=0 of -COCH,),
1575 (CH=CH), 1317 (C-N), 780 (C-Cl), 616
(C-Br). ' HNMR (400 MHz, CDCl,, 6, ppm): 10.38 (s,
1H,-OH), 9.77 (s, 1H, -NH-), 8.61 (d, 1H, =CH-Ar),
6.34-791 (m, 13H, Ar-H), 6.82 (d, 1H, COCH=),
3.61 (s, 2H, -CH)), 2.17 (s, 1H, -N-NH). "C NMR
(100 MHz, CDCl,, §, ppm): 30.5 (-CH), 37.5, 42.9
(CH=CH), 109.21-143.27 (aromatic 24C), 161.2
(imine C), 162.1 (>C=0), 173.2 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(4-hydroxy)phenylchromen amido]-6,8-dibro-
moquinazolin-4(3H)-one (B,)

IR (KBr, cm): 3557 (-OH), 3367 (NH), 3064,
2852 (C-H), 1719 (C =0), 1611 (C=0 of -COCH,),
1572 (CH=CH), 1319 (C-N), 780 (C-Cl), 615
(C-Br). 'H NMR (400 MHz, CDCl,, 8, ppm): 10.35
(s, 1H,-OH), 9.78 (s, 1H, -NH-), 8.62 (d, 1H, =CH-
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Ar), 6.34-791 (m, 13H, Ar-H), 6.80 (d, 1H,
COCH=), 3.65 (s, 2H, -CH,), 2.11 (s, 1H, -N-NH). "C
NMR (100 MHz, CDCL, 8, ppm): 30.6 (-CH,), 36.5,
41.6 (CH=CH), 108.7-143.2 (aromatic 24C), 161.3
(imine C), 162.1 (>C=0), 173.1 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(2-chloro)phenylchromen amido]-6,8-dibromo-
quinazolin-4(3H)-one (B,)

IR (KBr, cm™): 3365 (NH), 3061, 2857 (C-H),
1729 (C =0), 1613 (C=0 of —-COCH,), 1578
(CH=CH), 1314 (C-N), 781 (C-Cl), 617 (C-Br). 'H
NMR (400 MHz, CDCl,, 3, ppm) : 9.78 (s, 1H, -NH-),
8.61 (d, 1H, =CH-Ar), 6.82 (d, 1H, COCH=),
6.38-7.91 (m, 13H, Ar-H), 3.63 (s, 2H, -CH)), 2.13
(s, 1H, -N-NH). "C NMR (100 MHz, CDCl,, 9,
ppm): 29.6 (-CH), 36.0, 41.5 (CH=CH),
109.2-143.1 (aromatic 24C), 160.9 (imine C), 162.3
(>C=0), 173.1 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(3-chloro)phenylchromen amido]-6,8-dibromo-
quinazolin-4(3H)-one (B))

IR (KBr, cm™): 3413 (NH), 3067, 2853 (C-H),
1729 (C =0), 1615 (C=0 of —-COCH,), 1578
(CH=CH), 1318 (C-N), 779 (C-Cl), 616 (C-Br).
'H NMR (400 MHz, CDCl,, 6, ppm): 9.79 (s, 'H,
-NH-), 8.60 (d, 1H, =CH-Ar), 6.80 (d, 1H, COCH=),
6.39-7.93 (m, 13H, Ar-H), 3.63 (s, 2H, -CH)), 2.11
(s, 1H, -N-NH). "C NMR (100 MHz, CDCI, 39,
ppm): 31.3 (-CH), 36.5, 4l1.1 (CH=dH),
109.1-143.1 (aromatic 24C), 161.3 (imine C), 162.1
(>C=0), 173.2 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(4-chloro)phenylchromen amido]-6,8-dibromo-
quinazolin-4(3H)-one (B.)

IR (KBr, cm™): 3369 (NH), 3061, 2859 (C-H),
1731 (C =0), 1615 (C=0 of —-COCH,), 1576
(CH=CH), 1316 (C-N), 782 (C-CIl), 618 (C-Br).
'H NMR (400 MHz, CDCl,, 8, ppm): 9.78 (s, 1H,
-NH-), 8.62 (d, 1H, =CH-Ar), 6.83 (d, 1H, COCH=),
6.39-7.94 (m, 13H, Ar-H), 3.65 (s, 2H, -CH)), 2.11
(s, 1H, -N-NH). "C NMR (100 MHz, CDCl,, 9,
ppm): 30.6 (-CH), 36.2, 41.7 (CH=CH),
109.1-143.2 (aromatic 24C), 161.2 (imine C), 162.0
(>C=0), 172.8 (immine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(2-nitro)phenylchromen amido]-6,8-dibromo-
quinazolin-4(3H)-one (B,)

IR (KBr, cm™): 3416 (NH), 3066, 2856 (C-H),
1727 (C =0), 1617 (C=0 of —-COCH,), 1578
(CH=CH), 1319 (C-N), 1567, 1363 (-NO,), 779 (C-
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Cl), 617 (C-Br). 'H NMR (400 MHz, CDCI,, 8,
ppm): 9.79 (s, 1H, -NH-), 8.64 (d, 1H, =CH-Ar),
6.81 (d, 1H, COCH=), 6.39-7.93 (m, 13H, Ar-H),
3.63 (s, 2H, -CH)), 2.15 (s, 1H, -N-NH). "C NMR
(100 MHz, CDCl,, 8, ppm): 30.5 (-CH)), 36.5, 42.2
(CH=CH), 108.9-143.1 (aromatic 24C), 161.6
(imine C), 162.1 (>C=0), 173.1 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(3-nitro)phenylchromen amido]-6,8-dibromo-
quinazolin-4(3H)-one (B)

IR (KBr, cm™): 3411 (NH), 3071, 2856 (C-H),
1728 (C =0), 1615 (C=0 of —-COCH,), 1576
(CH=CH), 1317 (C-N), 1550, 1356 (-NO,), 785
(C-CI), 613 (C-Br). 'H NMR (400 MHz, CDCl,, 8,
ppm): 9.78 (s, 1H, -NH-), 8.62 (d, 1H, =CH-Ar),
6.80 (d, 1H, COCH=), 6.38-7.93 (m, 13H, Ar-H),
3.61 (s, 2H, -CH), 2.17 (s, 1H, -N-NH). "C NMR
(100 MHz, CDCl,, 8, ppm): 30.4 (-CH,), 36.0, 41.6
(CH=CH), 109.1-143.1 (aromatic 24C), 160.9
(imine C), 162.0 (>C=0), 172.9 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(4-nitro)phenylchromen amido]-6,8-dibromo-
quinazolin-4(3H)-one (B,)

IR (KBr, cm™): 3411 (NH), 3059, 2853 (C-H),
1727 (C =0), 1613 (C=0 of -COCH)), 1574
(CH=CH), 1561, 1359 (-NO,), 1319 (C-N), 783 (C-
CD, 617 (C-Br). 'H NMR (400 MHz, CDCI,, §,
ppm): 9.79 (s, 1H, -NH-), 8.59 (d, 1H, =CH-Ar),
6.81 (d, 1H, COCH=), 6.38-7.93 (m, 13H, Ar-H),
3.64 (s, 2H, -CH), 2.17 (s, 1H, -N-NH). "C NMR
(100 MHz, CDCl,, §, ppm): 30.6 (-CH,), 36.1, 42.7
(CH=CH), 109.2-143.1 (aromatic 24C), 161.2
(imine-C), 162.3 (>C=0), 173.1 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
{[4-(dimethylamino)]phenyl chromen amido}-
6,8-dibromoquinazolin-4(3H)-one (B, )

IR (KBr, cm™): 3379 (NH), 3066, 2859 (C-H),
1727 (C =0), 1614 (C=0 of —-COCH,), 1578
(CH=CH), 1317 (C-N), 780 (C-Cl), 613 (C-Br).
'H NMR (400 MHz, CDCl,, §, ppm): 9.78 (s, 1H,
-NH-), 8.62 (d, 1H, =CH-Ar), 6.81 (d, I1H, COCH=),
6.39-7.93 (m, 13H, Ar-H), 3.61 (s, 2H, -CH)), 2.83
(s, 6H,-CH)), 2.17 (s, 'H, -N-NH). “*C NMR (100
MHz, CDCIL,, §, ppm): 31.2 (-CH,), 36.2, 41.6
(CH=CH), 46.2 (N-CH,), 108.9-142.9 (aromatic
24C), 160.9 (imine C), 162.3 (>C=0), 172.8 (imine
aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(2-methoxy)phenylchromen amido]-6,8-dibro-
moquinazoline-4(3H)-one (B )
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IR (KBr, cm™): 3411 (NH), 3061, 2857 (C-H),
1722 (C =0), 1613 (C=0 of —-COCH,), 1574
(CH=CH), 1317 (C-N), 1242, 1107 (C-O-C), 781
(C-CD), 605 (C-Br). 'H-NMR (400 MHz, CDCl,, §,
ppm): 9.77 (s, 1H, -NH-), 8.61 (d, 1H, =CH-Ar),
6.81 (d, 1H, COCH=), 6.39-7.93 (m, 13H, Ar-H),
3.79 (s, 3H,-OCH,), 3.65 (s, 2H, -CH)), 2.14 (s, 1H,
-N-NH). “C NMR (100 MHz, CDCI,, 8, ppm): 30.2
(-CH), 36.8, 41.7(CH=CH), 59.4 (-OCH,),
109.1-143.1 (aromatic 24C), 161.1 (immine-C),
162.0 (>C=0), 173.1 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[(4-methoxy)phenylchromen amido]-6,8-dibro-
moquinazolin-4(3H)-one (B ,)

IR (KBr, cm™): 3401 (NH), 3068, 2861 (C-H),
1721 (C =0), 1613 (C=0 of —-COCH,), 1577
(CH=CH), 1319 (C-N), 1245, 1107 (C-O-C), 783
(C-CI), 609 (C-Br). 'H NMR (400 MHz, CDClI,, 3,
ppm): 9.78 (s, 1H, -NH-), 8.61 (d, 1H, =CH-Ar),
6.82 (d, 1H, COCH=), 6.38-7.95 (m, 13H, Ar-H),
3.80 (s, 3H, -OCH,), 3.63 (s, 2H, -CH,), 2.17 (s, 1H,
-N-NH). "C NMR (100 MHz, CDCI,, 3, ppm): 30.7
(-CH), 36.5, 42.6 (CH=CH), 58.7 (-OCH,),
109.1-143.1 (aromatic 24C), 161.3 (imine C), 162.3
(>C=0), 173.2 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-
3—(1,5-diphenyl-5-hydro-1H-pyrazol-3-ylamino)-
6, 8-dibromoquinazolin-4(3H)-one (C))

To a solution of 2-[2-(2,6-dichlorophenyl)
amino] phenylmethyl-3-(phenylchromen amido)-
6,8-dibromoquinazolin-4(3H)-one (6.71 g, 0.01 mol)
in methanol, phenylhydrazine (99%, 2.16 g, 0.02
mol) and few drops of glacial acetic acid were added.
The reaction mixture was refluxed for 8—10 h, dis-
tilled and cooled. The separated solid was filtered,
washed with water and recrystallized from methanol.
M.p.: 131-133°C. Yield: 68%, IR (KBr, cm™): 3371
(N-H), 3063, 2856 (C-H), 1727 (C=0), 1615 (C=N),
1317 (C-N), 779 (C-Cl), 611 (C-Br). 'H NMR (400
MHz, CDCl,, 6, ppm): 9.78 (s, 1H, -NH), 8.33 (s, 1H,
-N-NH), 6.55 (t, 1Hx), 6.43-7.95 (m, 19H, Ar-H),
3.61 (s, 2H, -CH)), 3.46 (d, 1Hb), 3.05 (d, 1Ha). 13C
NMR (100 MHz, CDCI,, 8, ppm): 30.6 (-CH,), 36.4,
41.3, 161.4 (pyrazole 3C), 109.1-143.2 (aromatic
300), 162.1 (>C=0), 173.2 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(2-hydroxyphenyl)-1-phenyl-5-hydro-1H-
pyrazol-3-yl-amino]-6,8-dibromoquinazolin-
4(3H)-one (C)

IR (KBr, cm™): 3549 (O-H), 3413 (N-H), 3061,
2855 (C-H), 1730 (C=0), 1613 (C=N), 1319 (C-N),
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780 (C-CI), 608 (C-Br). 'H NMR (400 MHz, CDCI,,
d, ppm): 10.39 (s, 1H, -OH), 9.79 (s, 1H, -NH), 8.32
(s, 1H, -N-NH), 6.55 (t, 1Hx), 6.43-7.95 (m, 18H,
Ar-H), 3.58 (s, 2H, -CH,), 3.46 (d, 1Hb), 3.05 (d, 1Ha).
“C NMR (100 MHz, CDCI,, 8, ppm): 30.4 (-CH,),
36.4, 41.5, 160.9 (pyrazole 3C), 109.3—-143.4 (aromat-
ic 300), 162.3 (>C=0), 164 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(3-hydroxyphenyl)-1-phenyl-5-hydro-1H-pyr-
azol-3-yl-amino]-6,8-dibromoquinazoline-4(3H)-
one (C))

IR (KBr, cm™): 3549 (O-H), 3411 (N-H), 3074,
2856 (C-H), 1727 (C=0), 1614 (C=N), 1313 (C-N),
789 (C-Cl), 610 (C-Br). 'H NMR (400 MHz, CDCI,
S, ppm): 10.34 (s, 1H, -OH), 9.77 (s, 1H, -NH), 8.31
(s, 1H, -N-NH), 6.49 (t, 1Hx), 6.43-7.96 (m, 18H,
Ar-H), 3.63 (s, 2H, -CH,), 3.45 (d, 1Hb), 3.07 (d,
1Ha). "C NMR (100 MHz, CDCI,, 8, ppm): 31.5
(-CH,), 36.5, 42.7, 161.2 (imine pyrazole 3C),
109.12-143.15 (aromatic 30C), 162.2 (>C=0),
172.9 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(4-hydroxyphenyl)-1-phenyl-5-hydro-1H-pyr-
azol-3-yl-amino]-6,8-dibromoquinazolin-4(3H)-
one (C)

IR (KBr, cm™): 3551 (O-H), 3407 (N-H), 3063,
2857 (C-H), 1725 (C=0), 1606 (C=N), 1317 (C-N),
782 (C-Cl), 607 (C-Br). 'H NMR (400 MHz, CDCI,
8, ppm): 10.34 (s, 1H, -OH), 9.78 (s, 1H, -NH), 8.36
(s, 1H, -N-NH), 6.47 (t, 1Hx), 6.44-7.96 (m, 18H,
Ar-H), 3.63 (s, 2H, -CH)), 3.45 (d, 1Hb), 3.06 (d,
1Ha). "C NMR (100 MHz, CDCl,, §, ppm): 30.6
(-CH,), 36.4, 41.6, 161.3 (imine pyrazole 3C),
109.17-143.13 (aromatic 30C), 162.1 (>C=0),
173.3 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(2-chlorophenyl)-1-phenyl-5-hydro-1H-pyra-
zol-3-yl-amino]-6,8-dibromoquinazolin-4(3H)-
one (C)

IR (KBr, cm™): 3359 (N-H), 3054, 2861 (C-H),
1729 (C=0), 1613 (C=N), 1312 (C-N), 779 (C-C1),
611 (C-Br). 'H NMR (400 MHz, CDCl,, §, ppm):
9.77 (s, 1H, -NH), 8.27 (s, 1H, -N-NH), 6.51 (t,
1Hx), 6.44-7.96 (m, 18H, Ar-H), 3.63 (s, 2H, -CH),
3.48 (d, 1Hb), 3.06 (d, 1Ha). "C NMR (100 MHz,
CDCL, 8, ppm): 30.4 (-CHj), 36.2, 41.5, 160.9
(imine pyrazole 3C), 108.92—143.2 (aromatic 30C),
162.3 (>C=0), 173.2 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(3-chlorophenyl)-1-phenyl-5-hydro-1H-pyra-
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zol-3-yl-amino]-6,8-dibromoquinazolin-4(3H)-
one (C)

IR (KBr, cm™): 3413 (N-H), 3066, 2855 (C-H),
1730 (C=0), 1614 (C=N), 1316 (C-N), 780 (C-Cl),
608 (C-Br). 'H NMR (400 MHz, CDCl,, 8, ppm):
9.79 (s, 1H, -NH), 8.31 (s, 1H, -N-NH), 6.53 (t,
1HXx), 6.43-7.95 (m, 18H, Ar-H), 3.64 (s, 2H, -CH,),
3.51 (d, 1Hb), 3.06 (d, 1Ha). *C NMR (100 MHz,
CDCl,, 8, ppm): 31.1 (-CH,), 364, 41.2, 161.3
(immine pyrazole 3C), 109.13-143.17 (aromatic
300), 162.1 (>C=0), 173.2 (imine aromatic-C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(4-chlorophenyl)-1-phenyl-5-hydro-1H-pyra-
zol-3-yl-amino-6,8-dibromoquinazolin-4(3H)-one
(C)

IR (KBr, cm™): 3377 (N-H), 3060, 2861 (C-H),
1727 (C=0), 1616 (C=N), 1319 (C-N), 781 (C-Cl),
611 (C-Br). 'H NMR (400 MHz, CDCl,, 8, ppm):
9.78 (s, 1H, -NH), 8.32 (s, 1H, -N-NH), 6.53 (t,
1Hx), 6.44-7.95 (m, 18H, Ar-H), 3.63 (s, 2H, -CH)),
3.49 (d, 1Hb), 3.06 (d, 1Ha). *C NMR (100 MHz,
CDCl,, 6, ppm): 30.6 (-CHj), 36.2, 41.4, 161.2
(imine pyrazole 3C), 109.17-143.21 (aromatic
300), 162.3 (>C=0), 172.8 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(2-nitrophenyl)-1-phenyl-5-hydro-1H-pyrazol-
3-yl-amino]-6,8-dibromoquinazolin-4(3H)-one
()

IR (KBr, cm™): 3411 (N-H), 3061, 2856 (C-H),
1726 (C=0), 1615 (C=N), 1565, 1361 (-NO), 1318
(C-N), 778 (C-Cl), 612 (C-Br). 'H NMR (400 MHz,
CDCl,, §, ppm): 9.79 (s, 1H,-NH), 8.31 (s, 1H, -N-
NH), 6.49 (t, 1Hx), 6.43-7.96 (m, 18H, Ar-H), 3.62
(s,2H, -CH,), 3.48 (d, 1Hb), 3.07 (d, 1Ha). "C NMR
(100 MHz, CDCl,, 8, ppm): 30.3 (-CH,), 36.4, 42.5,
161.4 (imine pyrazole 3C), 162.2 (>C=0), 173.1
(imine aromatic C), 108.9—143.1 (aromatic 30C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(3-nitrophenyl)-1-phenyl-5-hydro-1H-pyrazol-
3-yl-amino]-6,8-dibromoquinazolin-4(3H)-one
()

IR (KBr, cm™): 3410 (NH), 3073, 2854 (C-H),
1727 (C=0), 1613 (C=N), 1547, 1349 (-NO,), 1313
(C-N), 781 (C-Cl), 613 (C-Br). '"H NMR (400 MHz,
CDCl,, 8, ppm): 9.78 (s, 1H, -NH), 8.33 (s, 1H, -N-
NH), 6.51 (t, 1Hx), 6.43-7.96 (m, 18H, Ar-H), 3.62
(s,2H,-CH,), 3.48 (d, 1Hb), 3.06 (d, 1Ha). "C NMR
(100 MHz, CDCl,, 8, ppm): 30.4 (-CH,), 36.2, 41.4,
161.1 (imine pyrazole 3C), 109.13-143.14 (aromat-
ic 30C), 162.0 (>C=0), 172.9 (imine aromatic C).
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C H N analysis

Compound R Dggiemcll:ll:r (-ll-vg}’).C) Y(i/el)d Calculated(found)
= ’ %C %H %N
B, H C,H,N,0,Br,Cl, 146-148 67 51.51 2.86 8.01
(51.53) (2.88) (8.03)
B, 2-OH C,H,, N,0,Br,Cl, 156-158 72 50.36 2.79 7.83
(50.39) (2.81) (7.85)
B, 3-OH C,H, N,OBr(Cl, 171-173 66 50.36 2.79 7.83
(50.39) (2.81) (7.85)
B, 4-OH C,H,, N,0,Br,Cl, 184-186 73 50.36 2.79 7.83
(50.39) (2.81) (7.85)
B, 2-Cl C,H,N O,Br,Cl 145-147 72 49.09 2.59 7.63
(49.11) (2.61) (7.65)
B, 3-Cl1 C,,H,N,O,Br,ClL 163-165 65 49.09 2.59 7.63
(49.11) (2.61) (7.65)
B, 4-Cl C,H N,0,Br,Cl, 176-178 69 49.09 2.59 7.63
(49.11) (2.61) (7.65)
B, 2-NO, C,,H,N.O,Br,Cl, 202-204 70 48.39 2.55 9.41
(48.41) (2.57) (9.43)
B, 3-NO, C,H ,N.O,Br,Cl, 227-229 68 48.39 2.55 9.41
(48.41) 2.57) (9.43)
B, 4-NO, C,,H,N.OBr,Cl, 238-239 63 48.39 2.55 9.41
(48.41) (2.57) (9.43)
B, 4-N(CH,), C_H,N.O,BrCl, 161-163 67 51.76 3.37 9.43
(51.78) (3.39) (9.45)
B, 2-OCH, C, H,N,0,Br,Cl, 157-159 65 51.04 3.01 7.68
' (51.06) (3.03) (7.70)
B, 4-OCH, C, H, N O.Br,Cl, 173-175 68 51.04 3.01 7.68
(51.06) (3.03) (7.70)
C, H C,H,NOBr,Cl, 131-133 68 54.76 3.17 10.64
(54.77) (3.19) (10.66)
C, 2-OH C,H, N O,Br,Cl, 152-153 62 53.67 3.22 10.43
(53.65) (3.23) (10.45)
C, 3-OH C,H,N.O,Br,Cl, 163-165 67 53.67 322 10.43
(53.65) (3.23) (10.45)
C, 4-OH C,H,N O,Br,Cl, 173-175 73 53.67 3.22 10.43
(53.65) (3.23) (10.45)
C, 2-Cl C,H,, N.OBr,Cl, 139-141 69 52.47 3.03 10.20
(52.49) (3.05) (10.22)
C, 3-Cl C,H,, N,OBr,Cl, 147-149 67 52.47 3.03 10.20
(52.49) (3.05) (10.22)
C, 4-Cl C,H,, N.OBr,Cl, 159-161 65 52.47 3.03 10.20
(52.49) (3.05) (10.22)
C, 2-NO, C,H,,N.O.Br,Cl, 171-173 69 51.81 2.99 11.75
(51.83) (3.0 11.47)
C, 3-NO, C,H,, N.OBr(Cl, 188-190 61 51.81 2.99 11.75
(51.83) (3.01) (11.47)
C, 4-NO, C,H,N.OBr,Cl, 203-205 63 51.81 2.99 11.75
(51.83) (3.01) (11.47)
C, 4-N(CH)), C,H, N.OBr,Cl, 149-151 68 54.82 3.72 11.77
(54.84) (3.75) (11.79)
C, 2-OCH, C,H, N .O,Br,Cl, 139-141 63 54.22 341 10.25
(54.24) (3.43) (10.24)
C, 4-OCH, C_H,N.O,Br,Cl, 153-155 69 54.22 341 10.25
(54.24) (3.43) (10.24)
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Table 2. Antimicrobial activity of compounds B, . and C, ..
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Zone of inhibition in mm
Compd. Conc. Antibacterial activity Antifungal activity
No. R (uM)
in DMF S. B. E. A. C.
aureus subtilis coli Certium niger albicans
B, H 143.01 20 20 11 10 12 12
B, 2-OH 139.81 12 13 14 13 09 10
B, 3-OH 139.81 11 11 14 14 NA NA
B, 4-OH 139.81 13 12 12 11 07 08
B, 2-Cl 136.30 11 10 11 10 20 23
B, 3-Cl 136.30 11 11 12 12 16 17
B, 4-Cl 136.30 12 13 14 13 21 19
B, 2-NO, 134.36 18 19 23 24 13 12
B, 3-NO, 134.36 12 13 21 21 11 12
B, 4-NO, 134.36 13 15 17 16 12 13
B, 4-N(CH,), 134.71 10 12 10 09 13 14
B, 2-OCH, 137.12 11 11 16 17 NA NA
B, 4-OCH, 137.12 11 12 18 18 NA NA
C, H 126.68 23 21 12 11 15 15
C, 2-OH 124.17 15 14 16 15 09 10
C, 3-OH 124.17 13 12 17 16 NA 07
C, 4-OH 124.17 15 15 16 15 09 09
C, 2-Cl 121.39 13 12 14 13 22 22
C, 3-Cl 121.39 13 12 12 11 18 19
C, 4-Cl 121.39 14 13 13 13 24 21
C, 2-NO, 119.85 19 19 25 22 15 16
C, 3-NO, 119.85 15 14 23 20 12 13
C, 4-NO, 119.85 16 15 17 16 14 15
C, 4-N(CH)), 120.13 13 12 11 10 15 15
C, 2-OCH, 122.04 14 13 18 17 NA NA
C, 4-OCH, 122.04 15 14 18 17 NA NA
Penicillin 319.48 30 27 31 28 - -
Fluconazole 326.50 - - - - 28 26

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(4-nitrophenyl)-1-phenyl-5-hydro-1H-pyrazol-
3-yl-amino]-6,8-dibromoquinazolin-4(3H)-one
)

IR (KBr, cm™): 3369 (NH), 3057, 2856 (C-H),
1729 (C=0), 1614 (C=N), 1561, 1356 (-NO,), 1312
(C-N), 789 (C-Cl), 611 (C-Br). 'H NMR (400 MHz,
CDCl,, 8, ppm): 9.78 (s, 1H, -NH), 8.31 (s, 1H,
-N-NH), 6.51 (t, 1Hx), 6.43-7.96 (m, 18H, Ar-H),
3.63 (s, 2H, -CH), 3.48 (d, 1Hb), 3.05 (d, 1Ha).
“C NMR (100 MHz, CDCIl,, , ppm): 30.4 (-CH,),
36.3, 42.5, 161.2 (imine pyrazole 3C), 109.2-143.1

(aromatic 30C), 162.3 (>C=0), 173.2 (imine aro-
matic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
{5-[4-(dimethylamino)phenyl]-1-phenyl-5-hydro-
1H-pyrazol-3-yl-amino}-6,8-dibromoquinazolin-
4(3H)-one (C))

IR (KBr, cm™): 3377 (N-H), 3066, 2859 (C-H),
1727 (C=0), 1614 (C=N), 1319 (C-N), 781 (C-Cl),
612 (C-Br). 'H NMR (400 MHz, CDCl,, §, ppm):
9.78 (s, 1H, -NH), 8.33 (s, 1H, -N-NH), 6.53 (t,
1Hx), 6.44-7.95 (m, 18H, Ar-H), 3.62 (s, 2H, -CH),
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NHVKCH3

Absolute ethanol
2% NaOH
Rcﬂux 10-12h

Cl
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/NHQ\ CH&CH

@8@R

Biis

Abs. methanol
CH3COOH 2-3 drops
CgHNHNH, Reflux 8-10 h

R = H, 3-OH; 3°0H;, 4-OH,
2-Cl, 3-Cl, 4-Cl, 2-NO,
3-NO,, 4-NO,, 4-N(CH,),,
2-OCH,, 4-OCH;

Scheme 1.

3.50 (d, 1Hb), 3.07 (d, 1Ha), 2.82 (s, 6H, -CH,). *C
NMR (100 MHz, CDCl,, §, ppm): 30.5 (-CH,), 36.2,
41.6, 161.2 (imine pyrazole 3C), 462 (N-CH),
108.9-142.99 (aromatic 30C), 162.3 (>C=0), 173.3
(imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(2-methoxyphenyl)-1-phenyl-5-hydro-1H-
pyrazol-3-yl-amino]-6,8-dibromoquinazoline-
4(3H)-one (C ,)

IR (KBr, cm™): 3406 (N-H), 3066, 2859 (C-H),
1725 (C=0), 1611 (C=N), 1319 (C-N), 1240, 1105
(C-0-0), 778 (C-Cl1), 608 (C-Br). 'H NMR (400
MHz, CDCI,, S, ppm): 9.79 (s, 1H, -NH), 8.30 (s,
1H, -N-NH), 6.52 (t, 1Hx), 6.43-7.96 (m, 18H, Ar-
H), 3.81 (s, 3H, -OCH,), 3.63 (s, 2H, -CH,), 3.48 (d,
1Hb), 3.05 (d, 1Ha). "C NMR (100 MHz, CDCl,, 6,
ppm): 31.1 (-CH)), 36.4,41.5, 161.3 (imine pyrazole
30), 584 (-OCH,), 109.1-143.2 (aromatic 30C),
162.1 (>C=0), 173.3 (imine aromatic C).

2-[2-(2,6-Dichlorophenyl)amino]phenylmethyl-3-
[5-(4-methoxyphenyl)-1-phenyl-5-hydro-1H-
pyrazol-3-yl-amino]-6,8-dibromoquinazolin-
4(3H)-one (C )

IR (KBr, cm™): 3394 (N-H), 3066, 2863 (C-H),
1729 (C=0), 1611 (C=N), 1317 (C-N), 1243, 1109
(C-0-C), 781 (C-Cl), 607 (C-Br). 'H NMR (400
MHz, CDCl,, 8, ppm): 9.78 (s, 1H, -NH), 8.33 (s,
1H, -N-NH), 6.53 (t, 1Hx), 6.43-7.95 (m, 18H, Ar-
H), 3.83 (s, 3H, -OCH,), 3.62 (s, 2H, -CH,), 3.48 (d,
1Hb), 3.06 (d, 1Ha). "C NMR (100 MHz, CDCl,, 5,

ppm): 30.4 (-CH,), 36.5, 42.6, 161.1 (imine pyrazole
30), 59.3 (-OCH,), 109.1-143.2 (aromatic 30C),
162.3 (>C=0), 173.2 (imine aromatic C).

Antimicrobial activity

Following common standard strains were used
for screening of antibacterial and antifungal activi-
ties: The stains were produced from Microbiology
Department of Ahmedabad Textile Industries
Research Association, Ahmedabad. S. aureus
(Gram-positive) ATCC-12228, B. subtilis (Gram-
positive) ATCC-11778, E. coli (Gram-negative)
ATCC-8739, Certium (Gram-negative) ATCC-
27957, A. niger (fungus) ATCC-16404, C. albicans
(fungus) ATCC-10231; by broth dilution method,
all the newly synthesized compounds were tested for
antibacterial activities against S. aureus, B. subtilis,
E. coli and Certium bacteria, the zone of inhibition
measured in mm and compared with standard drug
penicillin; antifungal activities against A. niger and
C. albicans by the same method were measured and
compared with fluconazole. All the compounds
were tested at 100 pg/mL concentration (27, 28).

RESULTS

2-[2-(2,6-Dichlorophenyl)amino]phenyl-
methyl-3-[(1-phenyl-5-substituted phenyl)-5-hydro-
1H-pyrazol-3-yl-amino]-6,8-dibromoquinazolin-
4(3H)-ones C| . have been synthesized by the reac-

tion of 2-[2-(2,6-dichlorophenyl)amino]phenyl
methyl-3-substituted phenylchromen amido-6,8-
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dibromoquinazolin-4(3H)-ones with phenylhy-
drazine in the presence of glacial acetic acid. The
chalcones B, have been synthesized by the con-
densation of 2-[2-(2,6-dichlorophenyl)amino]phen-
ylmethyl-3-acetamido-6,8-dibromoquinazolin-
4(3H)-one A with different substituted aromatic
aldehydes. The conversion of compounds from A to
C,,, is showed in Scheme 1. Physical properties of
B, ,and C  are given in Table 1. The structures of
synthesized compounds were conformed by IR and
NMR spectral data. The MIC values in pg/mL of
compounds are presented in Table 2.

DISCUSSION AND CONCLUSION

Antibacterial activity

From the in vitro antibacterial screening results
compounds B, B, (R=H,2-NO)and C,C, (R =H,
2-NO,) showed better activity against S. aureus and
B. subtilis compared to penicillin. Compound C,, C,,
C, (R =2-OH, 2-NO,, 3-NO,) showed good activi-
ty against S. aureus and B. subtilis compared to
penicillin. Compound B, (R = 2-Cl) showed moder-
ate to weak activity against B. subtilis and C (R = 4-
N(CH,),) showed moderate to weak activity against
S. aureus compared to penicillin.

Compounds B, B, (R =2-NO,, 3-NO,) and C,,
C, (R = 2-NO,, 3-NO,) showed excellent activity
against E. coli and Certium compared to penicillin.
Compounds C,,C,C,C ,C and C (R =2-OH, 3-
OH, 4-OH, 4-NO,, 2-OCH,, 4-OCH,) showed better
activity against E. coli and Certium compared to
penicillin. Compounds C,, C,C,C and C (R =H,
2-Cl, 3-Cl, 4-Cl, 4-N(CH,),) showed weak activity
against E. coli and Certium compared to penicillin.

Antifungal activity

From the in vitro antifungal screening results
compounds B, and C, (R = 3-Cl, 3-Cl) showed excel-
lent activity against A. niger and C. albicans com-
pared to fluconazole. Compounds B, C,, and C, (R
= 2-Cl, 2-Cl, 4-N(CH,),) showed good activity
against A. niger and C. albicans compared to flu-
conazole. Compounds B,,B ,,B ., C and C (R =3-
OH, 2-OCH,, 4-OCH,, 2-OCH,, 4-OCH,) showed no
activity against A. niger and C. albicans. Compound
C, (R = 3-OH) showed no activity against A. niger.

In conclusion, a quite simple procedure, low
consumption of solvent, mild reaction conditions
and good yield of the reaction make this protocol an
attractive and useful contribution to the preparation.
The present investigation is centered on the studies
of reactions, synthesis, spectral analysis and antimi-
crobial activity.

NAVIN B. PATEL et al.

Acknowledgments

Authors are grateful to Head, Department of
Microbiology, ATIRA, Ahmedabad for antimicro-
bial activity and to S.A.LLF., Chandigarh for IR and
'H-NMR spectral analyses.

REFERENCES

1. LiM., Wen L.R., Fu W.J., Zhao G.L., Hu F.Z.,
Yang H.Z.: Chin. J. Chem. 22, 1064 (2004).

2. Sangani H.G., Bhimani K.B., Khunt R.C.: J.
Serb. Chem. Soc. 71, 587 (20006).

3. Chen H.S., Li Z.M.: Chin. J. Chem. 18, 596
(2000).

4. Moimoto K.M., Makino K., Yamamoto S.,
Sakoto G.: J. Heterocycl. Chem. 27, 807 (1990).

5. Pandey A., Saxena V.K.: Indian J. Chem. 16B,
390 (1987).

6. Gong P., Zhao H.F., Wang D.: Chin. Chem.
Lett. 13, 613 (2002).

7. Kop M., Lancelot J.C., Dallemagne P., Rault S.:
J. Heterocycl. Chem. 38, 1045 (2001).

8. Singh I., Saxena A.K., Sinha J.N., Bhargava
K.P., Sankar K.: Indian J. Chem. 23B, 592
(1984)

9. Abbel-Alim A.M., El-Shorbagi A.A., El-
Shareif H.A.H., EI-Gendy M.A., Amin M.A.:
Indian J. Chem. 33B, 26 (1994).

10. Udupi R.H., Kushnoor A.S., Bhat A.R.: Indian
J. Heterocycl. Chem. 8, 63 (1998).

11. El- Harpy A.G.: J. Pharm. Sci. 14, 193 (1994).

12. Kuettell S., Zambon A., Kaisar M., Brun R.,
Scapozza L., Parozzo R.: J. Med. Chem. 50,
5833 (2007).

13. Ragan J., Capolino A., Cirillo P.F., Gilmore T.,
Graham A.E.: J. Med. Chem. 46, 4676 (2003).

14. Zuckner J.: Am. J. Med. 80, 39 (1986).

15. Amine M.S.: Indian J. Chem. 37B, 303 (1998).

16. Bhinogolikar V.E., Mahalle S.R., Bonge S.P.,
Mane R.A.: Indian J Chem. 44B, 2589 (2005).

17. Jiang J.B., Hesson D.P., Dusak B.A., Dexter
D.L., Kang G.J., Hemal E.: J. Med. Chem. 33,
1721 (1990).

18. Alagarsamy V., Revathi R., Meena S.,
Ramaseshu K.V., Rajasekaran S., De-Clercq E.:
Indian J. Pharm. Sci. 4, 459 (2004).

19. Gupta D.P., Ahmed S., Ashok K. Shanker K.:
Indian J. Chem, 27B, 1060 (1998).

20. Wright W.B., Tomcufcik A.S., Chan P.S.,
Marsico J.W., Press J.B.: J. Med. Chem. 30,
2277 (1987).

21. Kawamura K. Kuroki Y.: Chem. Abst. 129,
54388h (1998).



22.

23.

24.

25.

26.

Synthesis and in vitro antimicrobial evaluation of pyrazolyl...

Jessy E., Dinakaran M.V., Kaur N. Srinivasan
K.K.: Pharmacology online 2, 618 (2008).
Shcherbakova 1., Balandrin M.F., Fox J.,
Ghatak A., Heaton W.L., Conklin R.L.: Bioorg.
Med. Chem. Lett. 15, 1557 (2005).
Raghavendra N.M., Thampi P.P. Gurubasavara-
jaswamye P.M.: E-J. Chem. 5, 23 (2008).
Ashok K., Chatrasal S. R.: Eur. J. Med. Chem.
44, 83 (2009).

Fathalla O.A.E.F.M., Kassem E.M.M., Ibrahem
N.M., Kamel M.M.: Acta Pol. Pharm. Drug
Res. 65, 11 (2008).

27.

28.

29.

30.

31.

1075

Copper K.E., Kavanagh F.: Analytical
Microbiology, 2nd edn., p. 13. Academic Press,
New York 1972.

Microbial Assay of Antibiotics, European
Pharmacopeia 4, 160 (2004).

Archna, Srivastava V.K., Chandra R.. Kumar
A.: Indian J. Chem. 41B, 2373 (2002).

Bekhit A.A., Habib N.S., Bekhit A.: Boll.
Chim. Farm. 140, 297 (2001).

Tomen J. E.P., Swinyard E.A., Goodman L.S.:
Neurophysiology 9, 231 (1946).

Received: 21.07. 2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


