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Abstract
A series ofsome newly [ 1,3]-benzodiazepine derivatives ofNicotinic acid hydrazide have been synthesized by
treating the hydrazide-hydrazones of nicotinc acid hydrazide with two different phthalimide, glycene

phthalimide and pamino benzoic acid phthalimide using the microwave irradiation technique to give a newly
seven-membered ring containing two nitrogen atoms. This method is facile and eflicient and afforded 1,3-

Benzodiazepine derivatives in an excellent yield. The sfuctures of synthesized compounds were established on

the basis oftR, '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 l8 in addition to the antifungal activity.
key words: Nicotinic acid hydrazide, Benzodiazepine, seven membered ring, microwave irradiation
Introduction
Nicotinic acid derivatiyes haye anti-bacterial, anti- nucleus.So, we reported in this investigation a

oxidant anti-inflammatory and anti-carcinogenic streamlined and highly efficacious entry into the
activities, and have putative activity against benzodiazepine derivatives via a noyel condensation
osteoarthritis and granuloma annularer". tn addition, between the hydrazide-hydrazone and phthalimide
It can b€ mentioned the importance of anti- under microwave inadition.
tuberculosis first-line drug isoniazid(2), which is an Experimental:
analogue of isonicotinic acid ( an isomer of nicotinic Melting points are uncorrected and determined by the
acid). Nicotinic acid derivatives are also an important open capillary method using Gallen Kamp melting
starting material for tle .preparation of other point apparatus. The IR spectra were recorded with
biological activity compounds'". Benzodiazepines are Perkin-Elmer FTIR instrument using potassium
bicyclic heterocyclic compounds possessing various bromide pellets. rItrlMR ,,CNMR Spectra were
tlpes of biological activities over varied N,N- recorded in deuterated chloroform(CDCl3), Acetone
positioned skeletal types (a'6).The Benzodiazepine CDTCOCD3 or Dimethyl sutptroxide(OUSO-d) wittr
skeleton is known in medicinal chemistry as a TMS as an intemal standard on a Joel 400Mt!
"privileged struchre"(7), i.e. a type of structure that is instrument at Manchester Metropolitan University-
likely to bind to many t)?es of targets. In addition, United Kingdom and ar Aal-Al-Balt University-
benzodiazepines are valuable intermediates for th-e Jordan (3O0MH,) using d6 DMSO as a solvent.
slmthesis of fused ring compounds such as triazolo(E- Chemical shifts are expressed as [ppm], s for singlet,e), oxadiazolo - oxazino. and furanobenzodiazepines('G d for doublet, t for fiplet, q Toi qrurt"t, rn-to,B). 

multiplet. Mass specfa were-recorded at EPSRC
The promotion by these observations and as a National centre Swansea-United Kingdom and at
continuation of another efforts on synthesis of seven Micro Analytical center{airo University-Egypt. The
membered ring derivatives with one nihogen atom evaluation of biological and anti-fungai act-ivity was
such as oxazepine derivatives(ra), it looks worthy to canied out in Faculty of life Science, University of
synthesize a new deriyatives of nicotinic acid Manchester-United Kingdom.
hydrazide incorporated with 1,3-Benzodiazepine
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Comp
No.

Ar Molecular
formula

M.PCO colour Yield
o/o

Solvent recrvst-

I

\

cr4Hr3N3O? 162-164 White 8'7 Ethanol

cl]Hr rNrO I 38- 139 White 89 Ethanol

H

C13H11N3Q 181-183 Yellow 83 Ethanol

4

N

c!5HrN4O 108-1 I I Yellow 8l Ethanol

5 crlHrNrq 17',7-119 Brown 86 Ethanol

6 o c r r HeN3O2 157-158 white 86 Ethanol

,7

H

CrHr rN:O: 240-242 Brown 90 Ethanol/Dioxan

8 CroHzNOr t92-t93 White 9l ethanol

9- C,sHoNOo 290-293 Light yellow 88 Ethanol/DMF

l0-
o

c24H2oN406 l9l -193 'lr'h ite 88 ethanol

I l- c2rHrsN405 180-t 8t wh ite 9t ethanol

Yellow 90 cthanolt2-

H

c23Hr8N406 205-206

C:sH:rNsOs Orange 9l cthanol

t4- c24H2oN406 2t 5-21't brown 89 ethanol
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l5- c:rHroNrOe 194-196 White 83 ethanol

l6-
OH

C23H16Na06 yellow 90 Ethanol/Dioxan

t7- c2eH22N406 233-235 Yellow 8l Dioxan

l8-
o

C2eH22Na06 259-262 yellow 88 Dioxan

l9-

HO

C:sH:oNn06 yellow 86 Ethanol/DMF

20- CzeH:oNrOs 244-247 White 89 Ethanol/Dioxan
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General procedure of Synthesis N'-(Z)-
Arylphenyllmethylidene) pyridine-3-
ca rbohyd razide( I -7;(r'r:A mixture of an equimolar
ratio ofdifferent aldehydes (0.00lmole) and nicotinic
hydrazide (0.00lmole) along with few drops of
catallic glacial acid was fansferred to a conical flask
and subjected to microwave iradiation for 2 minutes.
The solid mass that obtained was collected and
recrystallized liom ethanol.

N-[(Z)-(4-methoxyphenyl) methylidene] pyridine-3-
carbohydrazide (l): IR(KBr ,cm''): 1rc=i.t t60+1,
(vC=O amide 1660), (vN-H 3260), (=C-H Ar 3029),
(c-o-c 1036, l 184).
,V-[(Z)-phenylmethylidene]pyridine-3-carbohydrazide
(2): IR(KBr,cmr): (vC=N 1605), (vC=O amide
l67l). (vN-H 3189). (-C-H Ar 3039).
/V-[(a-(2-hydrox$henyl)methylidene]pyidine-3-
carbohydrazide (3): IR(KBr cmr):(vC=N l6l2),
(vC=O amide 1665), (vN-H 3235), (=C-H Ar 3044).
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N-{(a-[a{dimethylamino) phenyl] methylidene}
pyidine-3-carbohydr azide (4): IR(KBr cm-r ): 1vC=N
l60l), (vC=O amide 1663), (vN-H 3190), (=C-H Ar
3034).
M-l(Z-(2-methoxyphenyl) methylidenelpyridine-3-
carbohydrazide (5): IR(KBr. cm-',):1vC N 1602).
(vC=O amide 1653), (vN-H 3195), (=C-H Ar 3041).
N- tQ) - turan - 2 - ylmethylidenel pyidine-3-
carbohydrazide (6): IR(KBr, cm''):1vC=N 1619;,
(vC=O amide 1649), (vN-H 3242), (:C-H Ar 3041).
M-[(Z)-(4-hydroxyphenyl) methylidene]p]ridine-3-
carbohydrazide (7): IR(KBr cm''): 6C=N t6t31,
(vC:O amide l65l), (vN-H 321 l), (=C-H Ar 3045).
General procedure of synthesis phthalimides (E-
9)('u): A mi*ure of an equimolar ratio of phthalic
anhydride (0.00lmole) and primary amines
(0.00lmole) 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): lR(KBr ,cm-';: 1, C=O 1724 cyclic amide), ( v
C:O carboxylic 1739), ( v:C-H Ar 3045), ( r C-H
aliphatic 2931).
4-(1,3-dioxo-1,3-dihydro-2H -isoindol-2-yl)benzoic
acid (9):(lR(KBr,cm-';:1 

" C:O 1698 cyclic amide), (
v C=O carboxylic 1724), ( v =C-H Ar 3049).
General procedure of synthesis {3-(Aryl>1,5-
dioxG4-[(pyridine-3-carbonyl)-aminol-l 

"3,4,5-tetrahydrG benzoIe] [,3ldiazepin-2-yl]-rcetic acid
(10-f6): 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
miqowave irradiation for 2-3 minutes. The mixture
was cooled and recrystallized fiom appropriate
solYent.

{3-(4-Methoxy-phenyl)- 1,5-d ioxo-4-[(pyridine-3-
carbonyllam ino]- 1.3,4.5-terahydro-
benzo[e][ ,3] diazepin-2-yl ] -acetic acid (10): IR
(KBr,cm'r): (vC=O amide 1660),(vC=O cyclic amide
I 7 1 6), (rc=O carboxyl ic I 770), (vN-H 3222), (\r.<-
H Ar 3076). MS , negative ion nanoelectrospray
technique m/z (Irel, 7o): The molecular ion peak for
compound l0 is observed at m/z:459.1310 [M-tI]-,
The observed data were quite identical to the
theoretical data. rH-l\MR: (Chloroform-d6,ppm)6 at
3.8(s, 3H aliphatic), 4.4(s,2H aliphatic), 9.9(s, lH
carboxylic OH), 7.8(dd, 4H, Ar J:8.24, in 4-methoxy
phenyl nuclei),9.7(s, lH, -NH), 8.7(s, lHa, Ar-H, in
nicotinic acid nuclei),6.9(,2H,Ar-H in benzene ring
of phthalimide),7.5(d,2H,tu-H in benzene ring of
phthalimide),8.3(t,lHd,Ar-H in nicotinic acid nuclei).
r3c-NMR: 168,167,169(amide, cyclic amide and
carboxylic), 158(C-O Ar of methoxy group), 38(CH2
aliphatic), 55(CHj of methoxy). The signals of
Aromatic carbon atoms appeared in the range of
(l I I -l51ppm).
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{ 1,5-Dioxo-3-phenyl4-[(pyridine-3-carbonyl)-
am inol- I ,3,4,5 -tetrahydro-ben zo Ie] [ I ,3 ] d iazepin-2-

yl{-acetic acid (l t):IR(KBr,cm-r): (vC=O amide

l65l),(vC=O cyclic amide l7l l), (vC=O carboxylic
1767), (vN-H 3297), (v=C-H Ar 3063). rH-

NMR:(Chloroform-4, ppm)6 at 4.3(s, 2H aliphatic),
10.2(s, 1H carboxylic OfD, 8.6(s, lHa, Ar-H in
nicotinic acid nuclei),7.5(t,l Hd, Ar-H in nicotinic
acid nuclei),8.1(d,l Hc, Ar-H in nicotinic acid
nuclei),8.6(d,l He, Ar-H in nicotinic acid nuclei)
9.8(s, lH, NH), 8.2(d, 2H, Ar-H), 7.5G 2H. Ar-H ),
6.9C, lH, Ar-H in benzene ring of benzaldehyde),
4.1(s, lH in seven membered ring). t3c-NMR:

166,167,170,172 (amide, cyclic amide and
carboxylic),38 (CL aliphatic),67 (C-H in seven

membered ring). The signals of Aromatic carbon
atoms appeared in the range of(l I l-151ppm).
Hydroxy-phenyl)- 1,5-dioxo-4-[(pyidine-3-carbonyl)-
aminol- 1,3,4,5-tef ahydro-benzoIe] [ 1,3]diazepin-2-
yl)-acetic acid (12):IR(KBr,cm'r1: 1vC=O amide
1677),(vC=O cyclic amide l7l6), (vC=O carboxylic
1766), (vN-H 3175), (v:C-H Ar 3059). rH-

NMR:(DMSO-d6,ppm)6 at 4.2(s, 2H aliphatic),
l2.l(s, lH carboxylic OFD, ll.0(s, lH phenolic OH),
4.6(s, lH in seven membered ring), 8.5(s, 1Ha, Ar-H
in nicotinic acid), 8.6(s,lH, Nt[), The aromatic
protons were appeared in the range of (6.7-8.0ppm) .

"C-NMR: I 6 1,1 69,1 7 o,l 72(amide, cyclic amide and
carboxylic), 3l(CH2 aliphatic),69(C-H in seven
membered ring). The signals of Aromatic carbon
atoms were appeared in the range of(l l6-157ppm).
{3-(4-Dimethylam ino-phenyl)- 1,5-dioxo-4-

[(pyridine-3-carbonyl)-amino]- 1,3,4,5-tetrahydro-

benzoIe][ 1,3]diazepin-2-yl ] -acetic

acid(13):IR(KB,rcm''): (rC:O amide 1652),(vC=o
cyclic amide l7l2), (\C=O carboxylic 1778), (vN-H
3201), (\FC-H Ar 3036). MS @I, 70 e\/), mlz (lrcl,
7o):a molecular ion peak (M.+) at rnlz :475, 4.6Yo,
base peak at m/z=I60.0 100% , total number ofpeaks
l05. 1H-NMR:(ch loroform-d,ppm)6 at 4.4(s, lH in
seven membered ring), 3.0(s, 6H, 2CH3), 3.02(s, 2H,
CHl), 6.6(t, I Hd, Ar-H in nicotinic acid nuclei), 6.9(t,
zFI, Ar in benzene ring of phthalimide), 7.4(d,2H, A'r

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(4 tHe, Ar-H in nicotinic
acid nuclei), 9.4 (s, lH, -Nff, 9.6 (s, ltl carboxylic
oH).'3c-NMR: 162,167,169,170(amids cyclic
amide and carboxylic), 40(CHr aliphatic), 46(CHr,
65(C-H in seyen membered ring) . The signals of
Aromatic carbon atoms appeared in the range of
(l l2-l52ppm).
{3-(2-Methoxy-phenyl)- 1,5-dioxo-4-[(pyidine-3-
carbonyl) -aminol -1,3,4,5- tetrahydro-benzo[e] [ I ,3]
diazepin-2-yl) - acetic acid(I4): (IR(KBrcm'r):
(vC=O amide 1655),(vC=O cyclic amide l7l7),
(vC:O carboxylic 1769), (vN-H 3180), (r{-H Ar
3033). MS (El, 70 eV), mlz (lrel,7o):a molecular
ion peak (M.+) at rnlz =460.10, 13.47o, base peak at
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mlz=268.1, 100% , total number of peaks 59. rH-

NMR:(Aceton-d6ppm)6 at 3.8(s, 3H, CH3), 4.4(s,
2H, CHr), ll.2(s, lH, carboxylic OH),4.9(s, lH in
seven membered ring),7.3(!lHd, Ar-H in nicotinic
acid nuclei) ,E.E(s, lHa, Ar-H in nicotinic acid
nuclei), 8.5(s,lH, -NIr, 8.7(d, 1He, Ar-H in nicotinic
acid nuclei), 6.9(t, lH, 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). tiC-

NMR:167,168, 172, 173(unide, cyclic amide and
carboxylic), 38(CH2, aliphatic), 55 (CH3, methoxy),
66(C-H in seven membered ring). The signals of
Aromatic carbon atoms appeared in the range of
(l I l-l5lppm).
{3-Furan-2-yl- 1,5-dioxo4-[(pyidine-3-carbonyl)-
amino.f - 1.3.4,s-tefahydro.benzo[e][ 1.3]diazepn-2-
yl)-acetic acid (15): (lR(KBr cm'.;: 1vC-O amide
1659),(vC=O cyclic amide l7l9), (vC=O carboxylic
l77l), (vN-H 3205), (v:C-H Ar 3037). MS, negative
ion nanoelectrospray technique mlz (lrel, y"\t T'he
molecular ion peak for compound 15 is observed at
mlz 419.100, [M-H]-. The observed data were quite
identical to the theoretical dala
tH-NMR :(chloroform-de ppm)6 at 4.5(s, 2H, CHr),
ll.3(s, lH, carboxylic OH), 9.3(s, ltl, -NrD, 8.7(s,
lHa, Ar-H in nicotinic acid), 8.9(d, lHe, Ar-H in
nicotinic acid), 5.3(s, lH in seven membered ring),
8.8(d,2H, tu-H in benzene ring of phthalimide), 7.8(t,
2FI, Ar-H in benzene ring ofphthalimide), 7.9(t, lHd,
Ar-H in nicotinic acid nuclei), 7.5(d, lHc, Ar-H in
nicotinic acid nuclei), 6.5-7.0(m, 3FI, Ar in turan
ring;. r'c-NMR: 166,169,174,17s(amide, cyclic
amide and carboxylic), 38(CFIz, aliphatic), The
signals of Aromatic carbon atoms were appeared in
the range of(107- l5oppm).
{ 3-(4-Hydroxy-phenyl)- 1,5-dioxe4-[(pyidine-3-
carbonyl)-am inol- 1,3,4,5-tetrahydro-benzo[e] [ 1,3]
diazepin-2-yl)-acetic acid(16): (lIt(KBrcm-r): (vc=o
amide 1659),(vC=O cyclic amide 1715), (vC=O
carboxylic 1772), (vN-H 3213), (v:C-H Ar 3041).

'tt-utvln:(orvtso-4,ppm)o at 4.3(s, 2H aliphatic),
12.3(s, lH carboxylic OH), l1.l(s, lH phenolic OH),
4.7(s, lH in seven membered ring), 8.6(s, lHa, Ar-H
in nicotinic acid), 8.7(s,1H, NF!, The aromatic
protons appeared in the range of (6.8-8.3ppm) . rrC-

NMR: 161,167,169,17o(amide, cyclic amide and
carboxylic), 3l(CI{2 aliphatic), 67(C-H in seven
membered ring). The signals of Aromatic carbon
atoms appeared in the range of(l l6-l57ppm).
General procedure of synthesis {3-(Aryl)-1,5-
dioxG.4-l(pyridine-3-carbonyl)-aminol- 1,3,4,5-
tetrahydr},benzoIe] [ l,3ldiazepin-2-yl]-Bellzoic
acid (17-20): A mixtue of an equimolar ratio of
compound 9 and compounds (l-3) respectively was
fansferred into a morter and ground perfectly then
transferred to a conical flask and subjected to
micror,lave 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)-aminol- 1,3,4,5-tetrahydrG.
benzo[e][ 1,3]diazepin-2-yl]-benzoic
acid(17).IR(KBr,cm';: 1vC=O amide 1658),(vC=O
cyclic amide 1695), (vC=O carboxylic 1765), (vN-H
3245), (v=C-H Ar 3055). MS (EI, 70 eV), m/z (lrel,
7o):a molecular ion peak (M.+) at m/z =522.508,
157o, base peak at m/z:305.03 100%. 'H-NMR:
(DMSO-d6,ppm)6 at 3.6(s, 3H aliphatic), ll.5(s, lH
carboxylic OtI), 8.5(s, lHa , Ar-H in nicotinic acid
nuclei),8.6(s, lH, NH),4.8G, 1H in seven membered
ring), 6.9-8.2(m,l6H,Ar). t3c-NMR: 161.5, 161.8,
167.1, l67.2ppm (arnide, cyclic amide and
carboxylic), 156(C-O Ar of methoxy group). 55(CH3
of methoxy) 72(C-H in seven membered ring). The
signals of Aromatic carbon atoms were appeared in
the range of(l l5- l5l ppm).
4- {3-(2-Methoxy-phenyl)- 1,5-dioxo-4-[(pyridine-3-
carbonyl)-amino]-1,3,4,5{etrahydro-benzo [e]
[ 1,3]diazepin-2-yl]-benzoic acid(18).IR(KBr,cm'r):
(vC=O amide 1653),(vC:O cyclic amide l70l),
(vC=O carboxylic 1745), (vN-H 3239), (r{-H Ar
3051). tH-NMR:(DMSO-d6,ppm)6 at 3.8(s, 3H
aliphatic), 11.9(s, lH carboxylic OtI), 8.7(s, lHa ,

Ar-H, in nicotinic acid nuclei), 8.4(s, lH, NtI),4.7(s,
lH in seyen membered ring), 7.0-8.1(m,l6H,Ar).

'tc-NMR: 161.5,161.8,167.1,167.2 (amide, cyclic
amide and carboxylic), 150(C-O Ar of methoxy
group). 55(CH3 of methoxy), 72 (C-H in seven

membered ring). The signals of Aromatic carbon
atoms were appeared in the range of ( I 14- I 50ppm).
4- { 3-(2-Hydroxy-phenyl)- 1,5-dioxo-4-[(pyridine-3-
carbonyl)-am inol- 1,3,4,5-tetrahydro-
benzo[e][ 1,3]diazepin-2-yl]-benzoic
acid(lg).lR(KBr,cm';: 1vC=O amide I 666),(vC=O
cyclic amide 1689), (vC=O carboxylic 1737), (vN-H
3199), (r=C-H Ar 3052). IH-NMR:(DMSO-4,ppm)6

at 11.6(s, lH carboxylic Ofr, ll.0(s, lH phenolic
OH) 8.2(s, lHa , Ar-H in nicotinic acid nuclei), E.5(s,

lH, N$, 4.5(s, lH in seven membered ring), 6.8-
8. I (m, l6H,Ar).'3C-MUR: I 64, I 66, I 69,1 7 I (amide,
cyclic amide and carboxylic), 149(C-O Ar of phenol
group). 55(CHr of methoxy), 68(C-H in seven

membered ring). The signals of Aromatic carbon
atoms were appeared in the range of(l l4-t52ppm).
4-{ 1,5-Dioxo-3-phenyl4-[(pyidine-3-carbonyl)-
aminol- l,3,4,5tetrahydro.benzo[e][1,3]diazepin-2-
yl)-benzoic acid(20).IR(KBr,cm';: 1vC=O amide
l66l),(vC=O cyclic amide 1705), (vC=O carboxylic
1743), (vN-H 3203), (r=C-H Ar 304s). 'H-NMR
(Iig8); (DMSO-do,ppm)O at 12.1(s, 1H carboxylic
OH), 8.4(s, lHa , Ar-H in nicotinic acid), 8.7(s, lH,
NH), 4.7G, lH in seven membered ring), 7.6-
8.S(m,l7H,Ar).''C-NMn1ng9;: 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(l2l -l50ppm).
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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Esclerichia coli, Salmonella enteric, Pseudomonas
aeruginosa and Gram-positive sftains such as

Staplrylococcus epidermidis, Bacillus subtilis arrd
Micrococcus /areas. Additionally, antifungal activity
has been lested using different Candida strains such

as Candida qlbicqns and Candida glqbrata . Using
cup-plate ag:rr diffusion method, the zones of
inhibition were measured in cm as a parameter of
antimicrobial activitf I ?).
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Table2: Anti microbial activi of com unds 10-19

Compound

o

l3 l1 l5
codcentrution concentretion Concentr{tion

60.000 30,000 r 5,000 60.000 30.000 rs.000 60,000 30,000 15.000

Escherichio coli 0.4 0.5 0.3

Salmonella enleica 0.3 0.4 0.1

Ps e udomo nas oe rusi nosa 0.3 0.3 0.4

Sl o p hy lo coccu s epide rmidis 0.8 0.4 0.2 o.'1 0.4 0.5 0.3

Bacillus subtilis 0.7 0.4 0.1 0.5 0.1 0.'1 0.4 0.1

Mictococcu$ luleus 2.9 2.3 t.8 2.8 2.5 2.0 1.4 1.2 0.5

Organism

t6 l7 t8
concentration concentration Concentration

60.000 30,000 r5,000 60,000 30,000 r5,00 60.000 30,000 t5,000
Eschefichia coli 0.3 0.3 0.2

Salmonella enletico 0.4 0.3 0.4

Pse u domo n as ae ru gi nosa 0.3 0.2 0.1

Stap hylococcu s epidermidis 0.6 0.5 0.1 0.6 0.4 0.6 0.6 0.1

Bocillus subtilis 0.6 0.3 0.6 0.2 0.7 0.5

Micrococeus luleus 2.5 t.7 1.3 0.4 0.2 3.l 2.8 1.8

Compound

Organism

l9 Ampicillin Geniticin
concentlalion {:oncentration Concentration
60.000 30.000 r5.000 60,000 30,000 15,000 60,000 30.000 15.000

Escherichio coli 0.3 t.2 0.9 0.5 I,8 1.3 1.1

Sdlmonella errteica 0.2 1.6 1.4 0.8 1.0 0.7 0.3

Pseudomonqs oetuginoso 0.3 t.2 0.8 0.5 1.8 1.3 t.0

St o p hv lococcu s eD i d eruidis 0.8 0.4 3.8 3.5 t.9 1.5 1.2

Eacillus subtilis 0.8 0.8 0.3 2.4 2.0 1,.6 t.l 0.7 0.2

Micrococcus luleus 2.7 2.4 1.7 3.6 t.5 1.2 0.5

t0 ll t2
coIlcentrationconcentmtion concentrstion

30.000 1s.000

Compound

o rsm 60,000 30.000 15.000 60.000 30,000 15.000 60,000

E$chetichia coli 0.3 0.4 0.t

Salrrronella e eica 0.4 0.2

Pseudomonss oerupinosa 0.2 0.3

Sl a p h y lo cocc u s eo i d e rmi di s 0.6 0.3 0.6 0.5 0.2 0.6 0.5 0.4

0.3 0.6 0.4Bacillus sabtilis 0.5 0.2 0.7

0.6 2.0 1.0 2.4 2.1, 1.4Micrococcus luteus t.3 l.t 2.1
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l0 1l t2
concentration concentration Concentratiod

Compound

Organism 60,000 30,000 15,000 60,000 30,000 r5,000 60,000 30,000 r5,000

Candida albicars 0.4 0.1 0.3 0.9 0.6 0.2

Candida glabrdla 0.3 0.7 0.3 0.1 0.4
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Table 3: Anti- activi of com unds 10-19 measured in cm.

Compound

nlsm

13 t4 l5
concentration concentmtion Concentration

60,000 30.000 t5,000 60,000 30,000 15,000 60,000 30,000 15,000

Candida albicaas 0.8 0.3 0.9 0.5 0.6 0.2

Candida slabrala 0.6 0.2 0.6 0.2 0.6 0.2

Compound

o ntsm

l6 l7 18

Conc. concentration Concentration
60,000 30.000 r5,000 60.000 30,000 15.000 60,000 30,000 15.000

Candida olbicans 0.4 0.6 0.1 0.7 0.3

Candida glabrala 0.8 0.5 0.9 0.1 0.8 0.6 0.2

Compound

Organism

19 Ampicillin Geniticin
Concentration concentmtion Concentration

60.000 30,000 15.000 60,000 30,000 15.000 60,000 30,000 1s,000

Candida albicans 0.'7 0.4 0.8 0.4 1.0 0.6 0.2

Candi.l!, slabtola 0.9 0.5 0.7 0.5 0.8 0.3

Results and discussion
The structues of Compounds I -7 were proved by 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:O amide were appeared in the range of (1649-
1671)cmr 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 FTJR
which showed the bands of vC=O cyclic amide at
1724 nd 1698 respectively. While the bands of
vC=O carboxylic have appeared at 1739 ?{td l'724
respectively confirming the formation of the
phthalimide. The structure ofCompounds 10-20 were
proved by FTJR which showed three significant
bands, the first one in the range of(1651-1677)cm-r
belongs to vC=O amide the second one in the mnge
of(1689-1717)cm'' belongs to vC=O ofcyclic amide
and the third band was in the range of (1737-
1778)cm't belongs to carboxylic vC=O group,
confirming that these compounds contain the amide
group, cyclic amide and carboxylic group.
]H-NMR of compound l0 has shown significant
signals , s at 3.82ppm belongs to methoxy group
protons, s at 4.4ppm belongs to the {Ir- 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

obseNations suggest the incorporation of nicotinic

acid, glycene phthalimide and p-methoxy
benzaldehyde in one molecule. In addition,the
structue of compound l0 was proved by mass
spectrum, fig(l) lltrich showed the molecular ion
peak [M-H] at rnlz 459.13, 100%which is the base
peak.r3C-NMR spectrum of compound 12 showed
four significant signals in the range of at 16l, 169,
170 md 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 spechum fig(2)
which showed a molecular ion peak (M.+) at m/z
=475, 4.60/0, base peak at m/z=160.0 100% , total
number of peaks 105.1n addition, this compound has
been characterized by IH-NMR and r3c-NMR. The
structure of compound 14 was confirmed by mass
spectrum, fig (3) which showed a molecular ion peak
(M.+) at nvz =460.10, 13.4%, base peak at
mlz 26E.1. l00o'o . lotal number of peaks 59. ln
addirion. 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 tle seven

membered ring. Another singlet signals have

appeared at 3.8ppm belongs to three protons of
methoxy group, at 4.4ppm belongs to {L in
glycene and at ll.2 b€longs to carboxylic OH
confirming the incorporation of nicotinic acid
hydrazone with the phthalimide in a seven membered
ring fig4. '3C-NMR of compound 14,fig(5) showed
four important signals at 167, 168, 172 und 173
which belong to four C=O 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 {Hr was appeared at 38ppm and
on comparison with DEPT appeared downward. The
most significant signal in rrC-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 1OO%. IH-NMR spectrum of this
compound showed a significant singlet signals at
ll.3ppm belongs to carboxylic OH, at 5.3ppm
belongs to C-H proton in seven membered ring, at
4.3ppm b€longs to CHr 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. IH-NMR of compound 16

showed three significant singlet signals at 4.7ppm
belongs to C-H proton in seven membered ring, at
l2.3ppm belongs to carboxylic OH and at I Llppm
belongs to phenolic OH confirming the incorporation
of nicotinic hydrazide-hydrazone with phthalimide
yia seven-membered ring. lrc-l.nvfR ofcompound 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, l67.2ppm belong to
four carbonyl group in the structure. rH-NMR

spectrum of compound l8 showed three significant
singlet signals at 3.8ppm belongs to CHr protons, at
4.7ppm belongs to C-H proton in the seven

memb€red ring and at I l.gppm 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 l2.lppm 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.

"C-NMR of of this compound, fig(9) showed four

ISSN: 1813 - 1662

significant signals at 166.7, 166.8, 169,l75ppm
belong to four C=O 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 mernbered
ring and this signal still appear in DEPT confirming
its attachment to hydrogen atom.
Biological sctiYity
A different ranges of biological activities against all
tested strains have been obtained compaxed to the
standard drugs; Ampicillin and Geniticin with all
synthesized compounds. As for Gram-negative
bacteri4 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
concenfation; 60000ppm; exhibited antibacterial and
antifungal activities againsl all tested strains with
inhibition zones ranged from 3.lcm for compound l8
against Micrroccus luleus 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, Micr(E(Ecus luteus exhibited the highest
inhibitory eflect with inhibition zones as high as

3.lcm for compound l8 at 60,000ppm down to 0.5cm
for compound 15 at l5,000ppm compared to standard
drugs 3.6cm for Ampicillin at 60,000ppm down to
0.5 for Ceniticin at 15,000.
Compound 17 exhibited limited antibacterial activity
against Mkrococcus luteus with inhibition zones of
0.4cm for 60,000ppm and no inhibition zone at
15,000ppm.

l*€r*.Ei. |+ r rqE"b t5 c.h)

Fig(l): Mass spectrum ofcompound l0
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Fig(2):GC-Mass spectrum of compound l3

Fig(3):GC-Mass spectrum of compound l4

NMR spectrum of compound 14Fig(4):
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Fis(s): spectrum ofcompound 14

Fig(6): NMR-DEPT spectrum of compound 14

Fig(7);Mass spectrum of compound l5
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Fig(8): H-NMR spectrum of compound 20

I

Fig(e) NMR spectrum of compound 20
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C-NMR-DEPT of compound 20Fis(10):
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