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Abstract

A series of some newly [1,3]-benzodiazepine derivatives of Nicotinic acid hydrazide have been synthesized by
treating the hydrazide-hydrazones of nicotinc acid hydrazide with two different phthalimide, glycene
phthalimide and p-amino benzoic acid phthalimide using the microwave irradiation technique to give a newly
seven-membered ring containing two nitrogen atoms. This method is facile and efficient and afforded 1,3-
Benzodiazepine derivatives in an excellent yield. The structures of synthesized compounds were established on
the basis of IR, 'H-NMR, *C-NMR and mass spectral data. The microbial inhibitory effect of the new agents
has been evaluated in vitro against Gram-positive and Gram-negative bacteria as well as antifungal activity. The
most significant antimicrobial activity was obtained with compound 18 in addition to the antifungal activity.
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Introduction

Nicotinic acid derivatives have anti-bacterial, anti-
oxidant, anti-inflammatory and anti-carcinogenic
activities, and have putative activity against
osteoarthritis and granuloma annulare'". In addition,
It can be mentioned the importance of anti-
tuberculosis first-line drug isoniazid®, which is an
analogue of isonicotinic acid ( an isomer of nicotinic
acid). Nicotinic acid derivatives are also an important
starting material for the preparation of other
biological activity compounds". Benzodiazepines are
bicyclic heterocyclic compounds possessing various
types of biological activities over varied N,N-
positioned skeletal types “*)The Benzodiazepine
skeleton is known in medicinal chemistry as a
"privileged structure" 7, i.e. a type of structure that is
likely to bind to many types of targets. In addition,
benzodiazepines are valuable intermediates for the
synthesis of fused ring compounds such as triazolo-*

9); oxadiazolo - oxazino- and furanobenzodiazepines!'™
13

The promotion by these observations and as a
continuation of another efforts on synthesis of seven
membered ring derivatives with one nitrogen atom
such as oxazepine derivatives''”, it looks worthy to
synthesize a new derivatives of nicotinic acid
hydrazide incorporated with 1,3-Benzodiazepine
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nucleus.So, we reported in this investigation a
streamlined and highly efficacious entry into the
benzodiazepine derivatives via a novel condensation
between the hydrazide-hydrazone and phthalimide
under microwave irradition.

Experimental:

Melting points are uncorrected and determined by the
open capillary method using Gallen Kamp melting
point apparatus. The IR spectra were recorded with
Perkin-Elmer FT-IR instrument using Potassium
bromide pellets. 'HNMR' '>CNMR Spectra were
recorded in deuterated chloroform(CDCl;), Acetone
CD;COCD; or Dimethyl sulphoxide(DMSO-ds) with
TMS as an internal standard on a Joel 400MH,
instrument at Manchester Metropolitan University-
United Kingdom and at Aal-Al-Bayt University-
Jordan (300MH,) using ds DMSO as a solvent.
Chemical shifts are expressed as [ppm], s for singlet,
d for doublet, t for triplet, q for quartet, m for
multiplet. Mass spectra were recorded at EPSRC
National centre Swansea-United Kingdom and at
Micro Analytical center-Cairo University-Egypt. The
evaluation of biological and anti-fungal activity was
carried out in Faculty of life Science, University of
Manchester-United Kingdom.
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Table(1): Ph

sical properties of synthesized compounds
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Comp. | Ar Molecular | M.PC” | colour Yield | Solvent recryst.
No. formula %
1- Ci4HisN5O, | 162-164 | White 87 Ethanol
2- :: : C);H“N;O 138-139 | White 89 Ethanol
3- ;’; :: C13H|1N30:1_ 181-183 | Yellow 83 Ethanol

HO
4- / CysHigNsO | 108-111 | Yellow 81 Ethanol

<:> \
5- / C]4H13N30;1_ 177-179 | Brown 86 Ethanol
0]
6- i())_- C] ]H9N302 157-158 White 86 Ethanol
7- Ci3H;1N50, | 240-242 | Brown 90 Ethanol/Dioxan
OH

8- | - CioHsNO4 192-193 | White 91 ethanol
9- mmmae CisHoNO4 | 290-293 | Light yellow | 88 Ethanol/DMF
10- C34H20N405 191-193 | White 88 ethanol
11- : : Cy;H;gN4Os | 180-181 | White 91 ethanol
12- />- : C23H13N406 205-206 | Yellow 90 ethanol

HO
13- / CysH23NsOs | 133-135 | Orange 91 ethanol

<:> \
14- / C34H20N405 215-217 | brown 89 ethanol
Q
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15- [Of C21H16N406 194-196 | White 83 ethanol
16- Ca3H;sNsOg | 224-225 | yellow 90 Ethanol/Dioxan
OH
17- : : C29H22N40(, 233-235 | Yellow 81 Dioxan
18- / C29H22N406 259-262 yellow 88 Dioxan
@)

19- —Q C23H20N406 273-275 yellow 86 Ethanol/DMF

HO
20- : : CagHoN4Os | 244-247 | White 89 Ethanol/Dioxan

[
A\
o Mooy
-.\ /

Scheme (1)

General procedure of Synthesis N'-{(Z)-
Arylphenyl|methylidene} pyridine-3-

carbohydrazide(1-7)'”:A mixture of an equimolar
ratio of different aldehydes (0.001mole) and nicotinic
hydrazide (0.001mole) along with few drops of
catalytic glacial acid was transferred to a conical flask
and subjected to microwave irradiation for 2 minutes.
The solid mass that obtained was collected and

recrystallized from ethanol.

77

N-[(Z)-(4-methoxyphenyl) methylidene] pyridine-3-
carbohydrazide (1): IR(KBr ,cm™): (VC=N 1604),
(vC=0 amide 1660), (vN-H 3260), (=C-H Ar 3029),
(C-O-C 1036, 1184).
N-[(Z)-phenylmethylidene]pyridine-3-carbohydrazide
(2): IR(KBrem™): (vC=N 1605), (vC=0 amide
1671), (vN-H 3189), (=C-H Ar 3039).
N-[(Z2)-(2-hydroxyphenyl)methylidene]pyridine-3-
carbohydrazide (3): IR(KBr cm’):(vC=N 1612),
(vC=0 amide 1665), (vN-H 3235), (=C-H Ar 3044).
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N-{(Z)-[4-(dimethylamino) phenyl] methylidene}
pyridine-3-carbohydrazide (4): IR(KBr cm™): (vC=N
1601), (vC=0 amide 1663), (vN-H 3190), (=C-H Ar
3034).

N'-[(Z)-(2-methoxyphenyl) methylidene]pyridine-3-
carbohydrazide (5): IR(KBr, cm™):(vC=N 1602),
(vC=0 amide 1653), (vN-H 3195), (=C-H Ar 3041).
N- [(Z) — furan — 2 - ylmethylidene] pyridine-3-
carbohydrazide (6): IR(KBr, cm™):(vC=N 1619),
(vC=0 amide 1649), (vN-H 3242), (=C-H Ar 3041).
N-[(Z2)-(4-hydroxyphenyl)  methylidene]pyridine-3-
carbohydrazide (7): IR(KBr cm™): (vVC=N 1613),
(vC=0 amide 1651), (vN-H 3211), (=C-H Ar 3045).
General procedure of synthesis phthalimides (8-
9)"%: A mixture of an equimolar ratio of phthalic
anhydride (0.00lmole) and primary amines
(0.001mole) was dissolved in 25ml of glacial acetic
acid and refluxed for 2hr. The mixture was cooled
and poured on ice water. The precipitate then
collected and recrystallized from the appropriate
solvent.

(1,3-dioxo-1,3-dihydro-2H -isoindol-2-yl)acetic acid
(8): IR(KBr ,cm™): (v C=0 1724 cyclic amide), (v
C=0 carboxylic 1739), ( v=C-H Ar 3045), (v C-H
aliphatic 2931).

4-(1,3-dioxo-1,3-dihydro-2H  -isoindol-2-yl)benzoic
acid (9):(IR(KBr,cm™):( v C=0 1698 cyclic amide), (
v C=0 carboxylic 1724), (v =C-H Ar 3049).
General procedure of synthesis {3-(Aryl)-1,5-
dioxo-4-|(pyridine-3-carbonyl)-amino}-1,3,4,5-
tetrahydro-benzol[e][1,3]diazepin-2-yl}-acetic acid
(10-16): A mixture of an equimolar ratio of
compound 8 and compounds (1-7) respectively was
transferred into a mortor and ground perfectly then
transferred to a conical flask and subjected to
microwave irradiation for 2-3 minutes. The mixture
was cooled and recrystallized from appropriate
solvent.
{3-(4-Methoxy-phenyl)-1,5-dioxo-4-[(pyridine-3-
carbonyl)-amino]-1,3,4,5-tetrahydro-
benzo[e][1,3]diazepin-2-yl}-acetic acid (10): IR
(KBr,em™): (vC=0 amide 1660),(vC=0 cyclic amide
1716), (vC=0 carboxylic 1770), (vN-H 3222), (v=C-
H Ar 3076). MS , negative ion nanoelectrospray
technique m/z (Irel, %): The molecular ion peak for
compound 10 is observed at m/z= 459.1310 [M-H]-,
The observed data were quite identical to the
theoretical data. "H-NMR: (Chloroform-de,ppm)3 at
3.8(s, 3H aliphatic), 4.4(s, 2H aliphatic), 9.9(s, 1H
carboxylic OH), 7.8(dd, 4H, Ar J=8.24, in 4-methoxy
phenyl nuclei), 9.7(s, 1H , -NH), 8.7(s, 1Ha, Ar-H, in
nicotinic acid nuclei),6.9(t,2H,Ar-H in benzene ring
of phthalimide),7.5(d,2H,Ar-H in benzene ring of
phthalimide),8.3(t,1Hd,Ar-H in nicotinic acid nuclei).
BC-NMR: 168,167,169(amide, cyclic amide and
carboxylic), 158(C-O Ar of methoxy group), 38(CH2
aliphatic), 55(CH; of methoxy). The signals of
Aromatic carbon atoms appeared in the range of
(111-151ppm).
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{1,5-Dioxo-3-phenyl-4-[(pyridine-3-carbonyl)-
amino]-1,3,4,5-tetrahydro-benzo[e][1,3]diazepin-2-
yl{-acetic acid (11):IR(KBr,cm™): (vC=0 amide
1651),(vC=0 cyclic amide 1711), (vC=0 carboxylic
1767), (WN-H 3297), (v=C-H Ar 3063). 'H-
NMR:(Chloroform-ds , ppm)3 at 4.3(s, 2H aliphatic),
10.2(s, 1H carboxylic OH), 8.6(s, 1Ha, Ar-H in
nicotinic acid nuclei),7.5(t,1Hd, Ar-H in nicotinic
acid nuclei),8.1(d,1Hc, Ar-H in nicotinic acid
nuclei),8.6(d,1He, Ar-H in nicotinic acid nuclei)
9.8(s, 1H, NH), 8.2(d, 2H, Ar-H), 7.5(t, 2H, Ar-H ),
6.9(t, 1H, Ar-H in benzene ring of benzaldehyde),
4.1(s, 1H in seven membered ring). “C-NMR:
166,167,170,172  (amide, cyclic amide and
carboxylic), 38 (CH2 aliphatic), 67 (C-H in seven
membered ring). The signals of Aromatic carbon
atoms appeared in the range of (111-151ppm).
Hydroxy-phenyl)-1,5-dioxo-4-[(pyridine-3-carbonyl)-
amino]-1,3,4,5-tetrahydro-benzo[e][1,3]diazepin-2-
yl}-acetic acid (12):IR(KBr,em'): (vC=0 amide
1677),(vC=0 cyclic amide 1716), (vC=0 carboxylic
1766), (VN-H 3175), (v=C-H Ar 3059). 'H-
NMR:(DMSO-ds,ppm)d at 4.2(s, 2H aliphatic),
12.1(s, 1H carboxylic OH), 11.0(s, 1H phenolic OH),
4.6(s, 1H in seven membered ring), 8.5(s, 1Ha, Ar-H
in nicotinic acid), 8.6(s,IH, NH), The aromatic
protons were appeared in the range of (6.7-8.0ppm) .
PC-NMR: 161,169,170,172(amide, cyclic amide and
carboxylic), 31(CH2 aliphatic),69(C-H in seven
membered ring). The signals of Aromatic carbon
atoms were appeared in the range of (116-157ppm).
{3-(4-Dimethylamino-phenyl)-1,5-dioxo-4-
[(pyridine-3-carbonyl)-amino]-1,3,4,5-tetrahydro-
benzo[el[1,3]diazepin-2-yl}-acetic
acid(13):IR(KB,rem™): (vC=0 amide 1652),(vC=0
cyclic amide 1712), (vC=0 carboxylic 1778), (vN-H
3201), (v=C-H Ar 3036). MS (EI, 70 eV), m/z (Irel,
%):a molecular ion peak (M.+) at m/z =475, 4.6%,
base peak at m/z=160.0 100% , total number of peaks
105. "H-NMR:(chloroform-ds,ppm)8 at 4.4(s, 1H in
seven membered ring), 3.0(s, 6H , 2CH3), 3.02(s, 2H,
CH.), 6.6(t, 1Hd, Ar-H in nicotinic acid nuclei), 6.9(t,
2H, Ar in benzene ring of phthalimide), 7.4(d, 2H, Ar
in benzene ring of phthalimide), 9.0(s, 1Ha, Ar-H in
nicotinic acid nuclei), 7.8(dd, 4H, Ar in 4-N,N-
dimethyl phenyl nuclei, J=8.2),7.6(d, 1Hc, Ar-H in
nicotinic acid nuclei), 8.3(d, 1He, Ar-H in nicotinic
acid nuclei), 9.4 (s, 1H, -NH), 9.6 (s, 1H, carboxylic
OH). "“C-NMR: 162,167,169,170(amide, cyclic
amide and carboxylic), 40(CH; aliphatic), 46(CH,),
65(C-H in seven membered ring) . The signals of
Aromatic carbon atoms appeared in the range of
(112-152ppm).
{3-(2-Methoxy-phenyl)-1,5-dioxo-4-[(pyridine-3-
carbonyl) -amino] -1,3,4,5- tetrahydro-benzo[e][1,3]
diazepin-2-yl} - acetic acid(14): (IR(KBrem™):
(vC=0 amide 1655),(vC=0 cyclic amide 1717),
(vC=0 carboxylic 1769), (vN-H 3180), (v=C-H Ar
3033). MS (EL 70 eV), m/z (Irel, %):a molecular
ion peak (M.+) at m/z =460.10, 13.4%, base peak at
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m/z=268.1, 100% , total number of peaks 59. 'H-
NMR:(Aceton-de,ppm)d at 3.8(s, 3H, CH;), 4.4(s,
2H, CH,), 11.2(s, 1H, carboxylic OH),4.9(s, 1H in
seven membered ring),7.3(t,1Hd, Ar-H in nicotinic
acid nuclei) ,8.8(s, 1Ha, Ar-H in nicotinic acid
nuclei), 8.5(s,1H, -NH), 8.7(d, 1He, Ar-H in nicotinic
acid nuclei), 6.9(t, 1H, Ar-H in 2-methoxy phenyl
ring),7.0(t,2H,Ar-H in benzene ring of phthalimide),
7.8(m, 3H, Ar-H in 2-methoxy phenyl ring). *C-
NMR:167,168, 172, 173(amide, cyclic amide and
carboxylic), 38(CH,, aliphatic), 55 (CH3, methoxy),
66(C-H in seven membered ring). The signals of
Aromatic carbon atoms appeared in the range of
(111-151ppm).
{3-Furan-2-yl-1,5-dioxo-4-[(pyridine-3-carbonyl)-
amino]-1,3,4,5-tetrahydro-benzo[e][1,3]diazepin-2-
yl}-acetic acid (15): (IR(KBr cm): (vC=0 amide
1659),(vC=0 cyclic amide 1719), (vC=0 carboxylic
1771), (vN-H 3205), (v=C-H Ar 3037). MS, negative
ion nanoelectrospray technique m/z (Irel, %): The
molecular ion peak for compound 15 is observed at
m/z 419.100, [M-H]-. The observed data were quite
identical to the theoretical data.

'H-NMR :(Chloroform-de,ppm)3 at 4.5(s, 2H, CH,),
11.3(s, 1H, carboxylic OH), 9.3(s, 1H, -NH), 8.7(s,
1Ha, Ar-H in nicotinic acid), 8.9(d, 1He, Ar-H in
nicotinic acid), 5.3(s, 1H in seven membered ring),
8.8(d,2H, Ar-H in benzene ring of phthalimide), 7.8(t,
2H, Ar-H in benzene ring of phthalimide), 7.9(t, 1Hd,
Ar-H in nicotinic acid nuclei), 7.5(d, 1He, Ar-H in
nicotinic acid nuclei), 6.5-7.0(m, 3H, Ar in furan
ring). BC-NMR: 166,169,174,175(amide, cyclic
amide and carboxylic), 38(CH,, aliphatic), The
signals of Aromatic carbon atoms were appeared in
the range of (107-150ppm).
{3-(4-Hydroxy-phenyl)-1,5-dioxo-4-[(pyridine-3-
carbonyl)-amino]-1,3,4,5-tetrahydro-benzo[e][ 1,3]
diazepin-2-yl}-acetic acid(16): (IR(KBrem™): (vC=0
amide 1659),(vC=0 cyclic amide 1715), (vC=0
carboxylic 1772), (vN-H 3213), (v=C-H Ar 3041).
"H-NMR:(DMSO-ds,ppm)3 at 4.3(s, 2H aliphatic),
12.3(s, 1H carboxylic OH), 11.1(s, 1H phenolic OH),
4.7(s, 1H in seven membered ring), 8.6(s, 1Ha, Ar-H
in nicotinic acid), 8.7(s,1H, NH), The aromatic
protons appeared in the range of (6.8-8.3ppm) . “C-
NMR: 161,167,169,170(amide, cyclic amide and
carboxylic), 31(CH2 aliphatic), 67(C-H in seven
membered ring). The signals of Aromatic carbon
atoms appeared in the range of (116-157ppm).
General procedure of synthesis {3-(Aryl)-1,5-
dioxo-4-|(pyridine-3-carbonyl)-amino]-1,3,4,5-
tetrahydro-benzo|e][1,3]diazepin-2-yl}-Benzoic
acid (17-20): A mixture of an equimolar ratio of
compound 9 and compounds (1-3) respectively was
transferred into a morter and ground perfectly then
transferred to a conical flask and subjected to
microwave irradiation for 2-3 minutes. The mixture
was cooled and recrystallized from the appropriate
solvent.
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4-{3-(4-Methoxy-phenyl)-1,5-dioxo-4-[(pyridine-3-
carbonyl)-amino]-1,3,4,5-tetrahydro-
benzo[e][1,3]diazepin-2-yl}-benzoic
acid(17).IR(KBr,em™): (vC=0 amide 1658),(vC=0
cyclic amide 1695), (vC=0 carboxylic 1765), (vN-H
3245), (v=C-H Ar 3055). MS (EI, 70 eV), m/z (Irel,
%):a molecular ion peak (M.+) at m/z =522.508,
15%, base peak at m/z=305.03 100%. 'H-NMR:
(DMSO-de,ppm)d at 3.6(s, 3H aliphatic), 11.5(s, 1H
carboxylic OH), 8.5(s, 1Ha , Ar-H in nicotinic acid
nuclei), 8.6(s, 1H, NH), 4.8(s, 1H in seven membered
ring), 6.9-8.2(m,16H,Ar). *C-NMR: 161.5, 161.8,
167.1, 167.2ppm (amide, cyclic amide and
carboxylic), 156(C-O Ar of methoxy group). 55(CH;
of methoxy) 72(C-H in seven membered ring). The
signals of Aromatic carbon atoms were appeared in
the range of (115-151ppm).
4-{3-(2-Methoxy-phenyl)-1,5-dioxo-4-[(pyridine-3-
carbonyl)-amino]-1,3,4,5-tetrahydro-benzo [e]
[1,3]diazepin-2-yl}-benzoic acid(18).IR(KBr,cm™):
(vC=0 amide 1653),(vC=0 cyclic amide 1701),
(vC=0 carboxylic 1745), (vN-H 3239), (v=C-H Ar
3051). '"H-NMR:(DMSO-ds,ppm)d at 3.8(s, 3H
aliphatic), 11.9(s, 1H carboxylic OH), 8.7(s, 1Ha ,
Ar-H, in nicotinic acid nuclei), 8.4(s, 1H, NH), 4.7(s,
IH in seven membered ring), 7.0-8.1(m,16H,Ar).
BC-NMR: 161.5,161.8,167.1,167.2 (amide, cyclic
amide and carboxylic), 150(C-O Ar of methoxy
group). 55(CH; of methoxy), 72 (C-H in seven
membered ring). The signals of Aromatic carbon
atoms were appeared in the range of (114-150ppm).
4-{3-(2-Hydroxy-phenyl)-1,5-dioxo-4-[(pyridine-3-
carbonyl)-amino]-1,3,4,5-tetrahydro-
benzo[e][1,3]diazepin-2-yl}-benzoic
acid(19).IR(KBr,em™): (vC=0 amide 1666),(vC=0
cyclic amide 1689), (vC=0 carboxylic 1737), (vN-H
3199), (v=C-H Ar 3052). '"H-NMR:(DMSO-ds,ppm)3
at 11.6(s, 1H carboxylic OH), 11.0(s, 1H phenolic
OH) 8.2(s, 1Ha , Ar-H in nicotinic acid nuclei), 8.5(s,
1H, NH), 4.5(s, 1H in seven membered ring), 6.8-
8.1(m,16H,Ar). “C-NMR: 164,166,169,171(amide,
cyclic amide and carboxylic), 149(C-O Ar of phenol
group). 55(CH; of methoxy), 68(C-H in seven
membered ring). The signals of Aromatic carbon
atoms were appeared in the range of (114-152ppm).
4-{1,5-Dioxo-3-phenyl-4-[(pyridine-3-carbonyl)-
amino]-1,3,4,5-tetrahydro-benzo[e][1,3]diazepin-2-
yl}-benzoic acid(20).IR(KBr,em™): (vC=0 amide
1661),(vC=0 cyclic amide 1705), (vC=0 carboxylic
1743), (VN-H 3203), (v=C-H Ar 3045). '"H-NMR
(fig8): (DMSO-ds,ppm)d at 12.1(s, 1H carboxylic
OH), 8.4(s, 1Ha , Ar-H in nicotinic acid), 8.7(s, 1H,
NH), 4.7(s, 1H in seven membered ring), 7.6-
8.8(m,17H,Ar). *C-NMR(fig9): 166.7, 166.8, 169,
175 (amide, cyclic amide and carboxylic), 69(C-H in
seven membered ring). The signals of Aromatic
carbon atoms appeared in the range of (121-150ppm).
Anti bacterial and anti fungal study:

Antibacterial activity of the synthesized compounds
has been tested using Gram-negative strains such as
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Escherichia coli, Salmonella enteric, Pseudomonas
aeruginosa and Gram-positive strains such as
Staphylococcus  epidermidis, Bacillus subtilis and
Micrococcus luteus. Additionally, antifungal activity
has been tested using different Candida strains such

ISSN: 1813 - 1662

as Candida albicans and Candida glabrata . Using
cup-plate agar diffusion method, the zones of
inhibition were measured in cm as a parameter of
antimicrobial activity''”.

Table2: Anti microbial activity of compounds 10-19

g Compound 10 11 12

\ concentration concentration concentration
Organism 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000
Escherichia coli 0.3 - - 0.4 - -- 0.1 - -
Salmonella enterica 0.4 - - 0.2 - -- 0.4 - --
Pseudomonas aeruginosa 0.2 - -- 0.3 - -- 0.2 - -
Staphylococcus epidermidis 0.6 0.3 - 0.6 0.5 0.2 0.6 0.5 0.4
Bacillus subtilis 0.5 0.2 - 0.7 0.3 -- 0.6 0.4 -
Micrococcus luteus 1.3 1.1 0.6 2.1 2.0 1.0 2.4 2:1 1.4

Compound 13 14 15
concentration concentration Concentration

Organism 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000
Escherichia coli 0.4 -- - 0.5 - - 0.3 -- --
Salmonella enterica 0.3 - -- 0.4 - - 0.1 - --
Pseudomonas aeruginosa 0.3 - - 0.3 - - 0.4 - -
Staphylococcus epidermidis 0.8 0.4 0.2 0.7 0.4 - 0.5 0.3 --

Bacillus subtilis 0.7 0.4 - 0.7 0.5 0.1 0.7 0.4 0.1
Micrococcus luteus 2.9 2.3 1.8 2.8 2.5 2.0 1.4 12 0.5
Compound | 16 17 18

concentration concentration Concentration
Organism

60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,00 | 60,000 | 30,000 | 15,000
Escherichia coli 0.3 - -- 0.3 - - 0.2 - -
Salmonella enterica 0.4 - -- 0.3 -- - 0.4 - -
Pseudomonas aeruginosa 0.3 -- -- 0.2 - - 0.3 - -
Staphylococcus epidermidis | 0.6 0.5 - 0.7 0.6 0.4 0.6 0.6 0.1
Bacillus subtilis 0.6 0.3 -- 0.6 0.2 - 0.7 0.5 -
Micrococcus luteus 25 1:7 1.3 0.4 0.2 - 31 2.8 1.8

Compound | 19 Ampicillin Geniticin

concentration concentration Concentration
Organism 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000 | 60,000 [ 30,000 | 15,000
Escherichia coli 0.3 -- - 1.2 0.9 0.5 1.8 1.3 1.1
Salmonella enterica 0.2 - - 1.6 1.4 0.8 1.0 0.7 0.3
Pseudomonas aeruginosa 0.3 - - 1.2 0.8 0.5 1.8 1.3 1.0
Staphylococcus epidermidis | 0.8 0.4 -- 3.8 3.5 2.8 1.9 1.5 1.2
Bacillus subtilis 0.8 0.8 0.3 2.4 2.0 1.6 1.1 0.7 0.2
Micrococcus luteus 2.7 2.4 1.7 3.6 3.3 2.5 1.5 1.2 0.5
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Table 3: Anti-fungal activity of compounds 10-19 measured in cm.

Compound | 10 11 12
concentration concentration Concentration
Organism 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000
Candida albicans | 0.4 0.1 -- 0.3 -- -- 0.9 0.6 0.2
Candida glabrata | 0.3 - - 0.7 0.3 - 0.7 0.4 --
Compound | 13 14 15
concentration concentration Concentration
Organism 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000
Candida albicans | 0.8 0.3 -- 0.9 0.5 -- 0.6 0.2 --
Candida glabrata | 0.6 0.2 -- 0.6 0.2 -- 0.6 0.2 --
Compound | 16 17 18
Conc. concentration Concentration
Organism 60,000 | 30,000 | 15,000 | 60,000 | 30,000 [ 15,000 | 60,000 | 30,000 | 15,000
Candida albicans | 0.4 -- -- 0.6 0.1 -- 0.7 0.3 -
Candida glabrata | 0.8 0.5 -- 0.9 0.5 0.1 0.8 0.6 0.2
Compound | 19 Ampicillin Geniticin
Concentration concentration Concentration
Organism
60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000 | 60,000 | 30,000 | 15,000
Candida albicans | 0.7 0.4 - 0.8 0.4 - 1.0 0.6 0.2
Candida glabrata | 0.9 0.5 - 0.7 0.5 - 0.8 0.3 -
Results and discussion acid, glycene phthalimide and p-methoxy
The structures of Compounds 1-7 were proved by the benzaldehyde in one molecule. In addition,the

physical properties and FT-IR spectral data which
showed the significant and charachteristic bands in
the range of (1601-1619)cm™ which belong to vC=N
of hydrazide-hydrazone. In addition, the bands of
vC=0 amide were appeared in the range of (1649-
1671)cm™ and another significant bands in the range
of (3189-3260)cm™ belong to VNH confirming the
formation the hydrazones The structure of
Compounds 8-9 were proved by the comparison of
the physical properties with literatures and by FT-IR
which showed the bands of vC=0 cyclic amide at
1724 and 1698 respectively. While the bands of
vC=0 carboxylic have appeared at 1739 and 1724
respectively confirming the formation of the
phthalimide. The structure of Compounds 10-20 were
proved by FT-IR which showed three significant
bands , the first one in the range of (1651-1677)cm’
belongs to vC=0 amide, the second one in the range
of (1689-1717)cm™ belongs to vC=0 of cyclic amide
and the third band was in the range of (1737-
1778)cm™ belongs to carboxylic vC=0 group,
confirming that these compounds contain the amide
group, cyclic amide and carboxylic group.

"H-NMR of compound 10 has shown significant
signals , s at 3.82ppm belongs to methoxy group
protons, s at 4.4ppm belongs to the -CH2- protons , s
at 3.88ppm belongs to the C-H proton in the seven
membered ring and the most significant was s at
9.9ppm which belongs to OH carboxylic. These
observations suggest the incorporation of nicotinic
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structure of compound 10 was proved by mass
spectrum, fig(1) which showed the molecular ion
peak [M-H]- at m/z 459.13, 100%which is the base
peak. “C-NMR spectrum of compound 12 showed
four significant signals in the range of at 161, 169,
170 and 172 which belong to four carbonyl groups in
the compound. Another significant signals was at
69ppm belongs to C-H in the seven membered ring.
Compound 13 was proved by mass spectrum fig(2)
which showed a molecular ion peak (M.+) at m/z
=475, 4.6%, base peak at m/z=160.0 100% , total
number of peaks 105.In addition, this compound has
been characterized by '"H-NMR and “C-NMR. The
structure of compound 14 was confirmed by mass
spectrum, fig (3) which showed a molecular ion peak
(M.+) at m/z =460.10, 13.4%, base peak at
m/z=268.1, 100% , total number of peaks 59. In
addition, this compound was proofed by 'H-NMR
spectrum, fig(4) which showed a significant singlet
signal at 4.9ppm belongs to C-H proton in the seven
membered ring. Another singlet signals have
appeared at 3.8ppm belongs to three protons of
methoxy group, at 4.4ppm belongs to —CH2 in
glycene and at 11.2 belongs to carboxylic OH
confirming the incorporation of nicotinic acid
hydrazone with the phthalimide in a seven membered
ring figd. PC-NMR of compound 14,fig(5) showed
four important signals at 167, 168, 172 and 173
which belong to four C=0O group .On comparison
with DEPT,fig(6) these four signals were disappeared
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because they are not attached to hydrogen atoms.
Also, the signal of -CH, was appeared at 38ppm and
on comparison with DEPT appeared downward. The
most significant signal in C-NMR was at 66ppm
which belongs to C-H in seven membered ring and
didn't disappeare in DEPT because it is attached to
hydrogen atom. Compound 15 was proved by mass
spectrum fig(7) which showed a molecular ion
peak[M-H]- at m/z =419.100, 15%, base peak at
m/z=204.03 100%. 'H-NMR spectrum of this
compound showed a significant singlet signals at
11.3ppm belongs to carboxylic OH, at 5.3ppm
belongs to C-H proton in seven membered ring, at
43ppm belongs to CH, protons and at 8.6ppm
belongs to aromatic proton in nicotinic acid ring.
These singlet signals confirm the incorporation of
nicotinic hydrazide- hydrazone and phthalimide via a
seven membered ring. 'H-NMR of compound 16
showed three significant singlet signals at 4.7ppm
belongs to C-H proton in seven membered ring, at
12.3ppm belongs to carboxylic OH and at 11.1ppm
belongs to phenolic OH confirming the incorporation
of nicotinic hydrazide-hydrazone with phthalimide
via seven-membered ring. “C-NMR of compound 17
showed a significant signal at 72ppm belongs to C-H
carbon atom in the seven membered ring and four
signals at 161.5, 161.8, 167.1, 167.2ppm belong to
four carbonyl group in the structure. 'H-NMR
spectrum of compound 18 showed three significant
singlet signals at 3.8ppm belongs to CH; protons, at
4.7ppm belongs to C-H proton in the seven
membered ring and at 11.9ppm belongs to carboxylic
OH confirming the incorporation of nicotinic
hydrazide-hydrazone and phthalimide. 'H-NMR
spectrum of compound 20, fig(8) showed a
significant singlet signal at 12.1ppm belongs to
carboxylic OH, singlet signal at 4.7ppm belongs to C-
H proton in the seven membered ring and s at 8.4ppm
belongs to aromatic proton in the nicotinic acid ring.
BC-NMR of of this compound, fig(9) showed four
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significant signals at 166.7, 166.8, 169,175ppm
belong to four C=0O in this structure and on
comparison with DEPT, fig(10) these four signals
were disappeared because they are not attached to
hydrogen atoms. Another significant signal was at 69
belongs to C-H carbon atom in the seven membered
ring and this signal still appear in DEPT confirming
its attachment to hydrogen atom.

Biological activity

A different ranges of biological activities against all
tested strains have been obtained compared to the
standard drugs; Ampicillin and Geniticin with all
synthesized compounds. As for Gram-negative
bacteria, antibacterial activities of all compounds
were lower than that of Ampicillin and Geniticin
(Table2). On the other hand, the higher activity was
clear against Gram-positive bacteria when compared
to Geniticin, but similar to lower activity when
compared to Ampicillin. The antifungal activities
were obviously similar to what achieved compared
with standard drugs Ampicillin and Geniticin
(Table3). All the synthesized compounds at high
concentration; 60000ppm; exhibited antibacterial and
antifungal activities against all tested strains with
inhibition zones ranged from 3.1cm for compound 18
against Micrococcus luteus down to 0.lcm for some
compounds mainly against Gram-negative bacteria.
Very limited activity against Gram-negative bacteria
was observed with all compounds. Among such
organisms, Micrococcus luteus exhibited the highest
inhibitory effect with inhibition zones as high as
3.1cm for compound 18 at 60,000ppm down to 0.5¢cm
for compound 15 at 15,000ppm compared to standard
drugs 3.6cm for Ampicillin at 60,000ppm down to
0.5 for Geniticin at 15,000.

Compound 17 exhibited limited antibacterial activity
against Micrococcus luteus with inhibition zones of
0.4cm for 60,000ppm and no inhibition zone at
15,000ppm.
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Fig(1):Mass spectrum of compound 10
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Fig(5): "C-NMR spectrum of compound 14
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Fig(8):'H-NMR spectrum of compound 20
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Fig(9): “C-NMR spectrum of compound 20

L (BT Mgt 14

2
L8 [N T PR 1B TR B TR0 LARE (WO IILA (AR 1S0E SR WA e W e 8

A AN
o bhhimm

Fig(10):>C-NMR-DEPT of compound 20

85



Tikrit Journal of Pure Science 19 (5) 2014 ISSN: 1813 - 1662

References

1- Maria C. S. Lourengo, Marcus V. N. de Souza, 9- Hammal, L.; Bouzroura, S.; André, C.; Nedjar-
Alessandra C. Pinheiro, Marcelle de L. Ferreira, Kolli, B.; Hoffmann, P; Synt. Commun. 2007, 37, 501-
Raoni S. B. Gongalves, Thais Cristina M. Nogueira, 511.

and Monica A. Peralta; ARKIVOC 2007 (xv) 181-191. 10-Aversa, M.C.; Ferlazzo, A.; Gionnetto, P.;
2- De Souza, M. V. N. Recent Patents on Anti- Kohnke, F.H. ;Synthesis 1986, 3, 230-231.

Infective Drug  Discovery 2006, 1, 33. 11-Essaber, M.; Hasnaoui, A.; Benharref, A.;
3- Katritzky, A; Elguero, J; Rees, R; Scriven, C. W, Lavergne, J.P. Synth. Commun. 1998, 28, 4097-4104.
Eds, E. F. V,,(1996): Comprehensive Heterocyclic 12-El-Sayed, A.M.; Abdel-Ghany, H.; El-Saghier,
Chemistry II; Pergamon Press:Oxford, UK, Vol.3, AM.M. ;Synth Commun. 1999, 29, 3561-3572,

P1-75. 13-Chimirri, A.; Grasso, S.; Ottana, R.; Romeo, G.;
4- Mohd, R; Ravinesh, M; Asif, H; Bahar, A; Zappala, M. ;J. Heterocycl. Chem. 1990, 27, 371-374.
Chemical Sciences Journal, Volume 2010: CSJ-5. 14-AL-Jibori, AM.D., Ph.D Thesis, University of
5- Walsh DA, 1980. The synthesis of 2- Tikrit, Tikrit, Irag, (2010).

aminobenzophenones. Synthesis, 9: 677-688. 15-Jignesh, P.R; Hemul, V.P; Pradip, S.P; Nilesh,

6- Evans BE, Rittle KE, Bock MG, Pardo RMD, H.P and Kishor, R.D; Asian J.Research Chem;
Freidinger RM, Whitter WL, Lundell GF, 1988. (2009), 2(2): April-June ,.

WJournal of Medicinal Chemistry, 31: 2235-2246. 16-Sami, A.A; Salim, H.H and Badie, A.A; Tikrit
7- Horton, D.,A., Bourne, G., and smythe, M., L., Jjournal of pure science, (2006), vol.11 No. (2).
Chem. Rev., (2003), 103(3), 893-930. 17-WW Davis and TR Stout,Applied Microbiology,

8- Bennamane, N.; Kaoua, R.; Hammal, L.; Nedjar- 1971, 22 (4):659-665.
Kolli, B; Org. Commun. 2008, 1, 62-68.

By Oailagsie [163 ] coliidial bl adag Uil s Aladll s « @il ¢ ppaant
g ) gy i) 585 )adiuly CLASSSN aaala 3185 aa Aania
S iallae s Poadal) e saaa A o)) ik
lall ¢ 5SS ¢ AyS)S dnala ¢ pglall LIS ¢ o Lol o’
abadl ¢ CuySie CuyS daala ¢ Usall LIS ¢ LoV asall oLl aud?
dlell ¢ CuySi ¢ 0y dnala ¢ dely il Li?

oaidlal)
dilide Clipihan delis Gpb oo olldy g Sl Gasls a5haed Gandagyir[3,1] Sliiie Ge saae Al juasd Saldl e B 3
Cilagas aan il L Qa5 ol hill Gaals siae Dl Badliy cpudS)) ualld Lo cuiliie cunalil an olis Sl Gasla 355126
Omlag i [3e]] it slacy 5o piSy Algms Aaplall 038 o jeda By Loyl 03 o (55T S Aol dila olaeY gy Sl
by 'HNMR eahalinall (a5l i) Cida o olpead] it 2as) Gilihas plasinly Lol &5 suaall @il€)a) (a5 L Adle dluan,
L Al A la Lyl aue Sl adgd il L8 i 5 L AKSH Cadey BC-NMRaasbilina) g9l o))

o 18 el el Ay plailly dm o) ol el il 50 L lplail] aliaall \gidlad o 1) A8LaYly o1 S Aksal ALy Linge

86



