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ABSTRACT

This work is including synthesis of several newffshases andg-lactame by reacting of metronidiazolewith
ethylchloro acetate to give ester which has beewented to amine by treatment with hydrazinedrhte.Shiff bases
have been synthesized by treatment of amine wifbrdnt aldehydg, lactam have been synthesized by treatment the last
With chloracetylechlorid The synthesiscompoundehagen characterized by FT-R-NMR, and*® C-NMR.
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INTRODUCTION

Metronidazole,2-(2-methyl-5-nitro-1H-imidazol-1-gthanol (1). Metronidazole is one of the nitroinzdke
derivatives (2) .is an antimicrobial drug that ised to treat protzoal and anaerobic bacterial fities (3) .
IntravaginalMetronidazole is effective in the tmeant of bacterial vaginosisletronidazole, as benzoyl form, could be
used as supportive suppressive and/or synergidtiitive drug in treatment of africantrypanosomié®isSchiff base has
been reported a new compound called imine, it le@ lmbtained by condensation of aldehydes(aliploataromatic) or
ketons (aliphatic or aromatic) with primary amirgs( Schiff bases are characterized by the —N=Q@kin¢ group) which
is important in elucidation the mechanism of transfation in biological system. Due to great flektpiand different
structural sides, a wide range ofSchiff's basesge feeen synthesized and their complexities hava bealied. 3-Lactam
is a four member cyclic amide which is consistifighoee carbon atoms and one nitrogen atom (6k.fflactam ring is a
part of the core structure of several antibiotimifees, the principal ones being the penicillinphalosporin, carbapenems,

and monobactamswhich are, therefore, also cfillegictam antibiotics (7) .
- Chemicals& Instruments
- Chemicals and-Instruments

All chemicals used and were used without furtherifigation-Melting points were determined on Sturat
Scientific melting point SMPLU-K and were uncormti*H-NMR and*3*C-NMR spectra were recorded on Burker 500M
Hzistrumentusing DMSOdas solvent and TMS as internal reference meammsmwere made at the Chemistry
Department, Al-Albyt University, Jordan

e Synthesis of Compounds:
Metronidazole -N-ethyl acetate [8]:

A mixture of Metronidazole (17.11g,0.1mol) , ettiyloro acetate(12.2ml ,0.1mol) and triethyl amiienl,
0.1mol) DMF as a solvent in (125ml) round bottfiask were heated for 6 hrs at (163 .The resultant reaction

Impact Factor (JCC): 1.1947F This article can be downloaded fromwww.bestjournals.in




122 Sameaa. J. Khammas & Noor. F. Kaazum

mixture was cooled at room temperature and thel sddis filtered dried and recrystallized from etHano
Metronidazole -N-acetohydrazide [9]:

(12.859,0.05mol) of compound [1] , was dissolved absolute ethanol (25ml) and hydrazine hydratel,(3m
0.05mol) was added The reaction mixture was retluwe 9 hrs. The mixture was concentrated , coaled the solid was

filtered ,drided and recrystallized from ethanol .
General Preparation of Schiff's Bases[10]:

A mixture of compound [2](0.262 g ,0.001mol)andfeliént aldehydes (0.001mol) in (15 ml) absolutearth
and (3)drops of glacial acetic acid were refluxed 7hours). The mixture was cooled and collectgdiltration and

recrystallized from Methanol. The physical propestof compounds [3-15] .
General preparation of g-Lactam [11]:

A mixture of ( 0.002mol) of Schiff base whichepared from aldehyde with (0.002mol) chloroacetyloride using
DMF as a solvent with refluxed for (5) hr. ThenO@2) mole trimethylamine was added and refluxirnglfar. The mixture
was allowed to cool at room temperature. , Armeldrude mixture was filtered. And crushed of iGswadded to filtrate

to give precipitate which recrystallized from etbbfhe physical properties of compounds [11-18 ].

RESULTS AND DISCUSSIONS

The synthesis sequences for preparation of sedesNetronidazole derivatives are out lined in tbéofving

scheme (1).
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As starting material Metronidazole -N-ethyl acetai@s prepared by reaction Metronidazole with etdhbro
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acetate in the presence of triethylamine and DM& salvent , as shown in the following equation :

N
*  CLCH2COOEt

—_

I
oH CZHSOC\C/O
Hy
The mechanism for these reaction involves nucldizpaitack of oxo group in Metronidazole on reantiwith

carbon in Methelen in ethyl chloro acetate give fihal product [1] , The suggested mechanism ofEkeerafication is

outlined in scheme (2).

O
H;

The physical properties of the compound (1) i®tish table(1-1).The structure of the synthesizmtipound has
been characterized and confirmed by FT-IR specalangside the'H-NMR and**C-NMR) . The physical properties of
these compound [1] are listed in table (2-1). FTsgectrum of compound [1] shows the charactermitds at [(1743 ) ,(
1627) ,( 2985) , (1539) ( 1222,1265)]Jcaused by thev(C=0) ester y(C=N), v(C-H) aliphatic,o (C-NG,), andv(C-O-
C) stretching respectively. These bands and otteestaown in table (1-2).

Hydrazide derivatives have been synthesized by nilngleophilic substitution from the compound (1) hwit

hydrazine hydrate in absolute ethanol,to give thal froduct (2) as shown in the following equation

N
. eon AN
OuN ch,  +  NH2NH2 O,N y CHs

Reflex

N
(@]
i ||
~ ~°
A,

CoHeOC HZNHNC\C/O
Ha

This reaction represents nucleophilic substitutieaction and The mechanism involved nucleophiltackt of
amino group in hydrazine on carbonyl group in e$tdlowed by elimination of ethanol molecule, asoaim in the

following Scheme:
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The physical properties of the compound (2) isetisin table (1-1).FT-IR spectrum of compound [2pwh the
characteristic bands at at (BH (3400) crit , v(C=N)( 1627 ) and appearance ofNH) absorption bands at
(3140,3248)cr . These bands and other are shown in Table (1-2)

The title compounds[3-10] were synthesized from ttbaction between compound [2] and many substituted
aromatic aldehydes in absolute ethanol and glaaatic acid resulted in the formation of Schiffases , as shown in

equation (3):

N

AN AN

N 3
Diffrent aldehyde

O Ar |C|)

The mechanism representsnucleophilic attack of amghoup of compound[2] on the carbon carbonyl grotip
aldehyde to form unstable compounds followed elaténvater molecule to give an amine compountds mechanism of

the reaction can be outlined as the following sohe
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The structure of the synthesized compounds have tiegracterized and confirmed by FT-IR spectradeetiie {tH-NMR
and**C-NMR) analysis .The physical properties of theskifbases (3-10) are listed in table (1-2) .THelIR spectra of
compounds (3-10) show the characteristic band$38@0[L- 3110),( 2885- 2997),( 1616 — 1728),( 15160Q),( 3113 -
3464)] cm' due tov(C-H) aromatic,v(C-H) aliphatic,v(C=0)amide,v(C=C) aromatic and(N-H) respectively .These
bands and other are shown in table (1-2).

A series of eight ne@-Lactam compounds was synthesized by the reactidBchiff's bases withchloro acetyl

chloride followed by the addition of triethyl amirie the presence of DMF , as a solvent as showaqumation the
following:

CLCH2COCL

Reflex

0O—

o Ar—T——NHN—
\ /

Cl O
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The suggested mechanism of these compounds,as #hativa following scheme :

N —~ o ﬁ o
C==NHNC—C —NHNC—C
= Ho —F | Hi
R c=o
Ho £
=
LD 3
OoN CHaz
EToN |
Ar
\C NHNIé °
R/T& | =
=0
HX 7/
—C

The structure of the synthesized compounds have lbharacterized and confirmed by FT-IR spectra. The
physical properties of these compounds (11-18)isted in table (1-1).The FT-IR spectra of compoutil-18) show the
characteristic bands at [(3002- 3101- 3113),( 2%®87),(1600- 1797),( 3110 - 3410)]¢rdue tov(C-H) aromaticy(C-

H) aliphatic,v(C=0)amidey(N-H) respectively. These bands and other are showable (1-2).

Table 1: The Physical Properties of Compounds (1-18

N Structure product M. P.
oofF| and Yield % = c | RECERY

COMP Chemical formula olor SOLVENT
A >
O>N N CHg

C2HsOC~ _ -O 71 hit -
Hx>

ethyl 2-(2-(2-methyl-5-nitro-1H ethanol

imidazol-1-yl)ethoxy)acetate

o S br 157-
n
2 HyN HNC\C/O 76 own 159 ethanol
Ho

2-(2-(2-methyl-5-nitro-1H-imidazol-
1-yl)ethoxy)acetohydrazide
o >
3 Hzcl\o/r \C(“ 85 g?(;\l/(vn Oil ethanol
N'-(4-formylbenzylidene)-2-(2-(2-
methyl-5-nitro-1H-imidazol-1-
yl)ethoxy)acetohydrazide
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4 73 Bile 120-122 ethanol
Brown

(E)-N'-(2-chloro-4-(2-
oxoethyl)benzylidene)-2-(2-(2-
methyl-5-nitro-1H-imidazol-1-
yl)ethoxy)acetohydrazide

L

asan

[ Bile
5 \ﬁz/ 71 Wihte 125-127
(E)-N'-(4-formyl-3-
hydroxybenzylidene)-2-(2-(2-methyl
5-nitro-1H-imidazol-1-
yl)ethoxy)acetohydrazide

QN\(:/&

N

) .
/ N/ g
6 @I 5\ 82 Dark 118-120 | ethanol

Ho—o brown
(E)-2-(2-(2-methyl-5-nitro-1H- W

imidazol-1-yl)ethoxy)-N'-((E)-
3phenylallylidene)ace- tohydrazide

ethanol

E)-N'-(2-(dimethylamino)-41

7 formylbenzylid_ene)-3-_(2-_methy|-5- 68 Redish 260-262 ethanol
nitro-1H-imidazol-1- Brown
yl)propanehydrazidg

(E)-2-(2-(2-methyl-5-nitro-1H/ 61 I 249951 ethanol
imidazol-1-yl)ethoxy)-N'-(4- yellow
nitrobenzylidene)acetohydrazige

(E)-N'-(4-chlorobenzylidene)-2-(2-(2
methyl-5-nitro-1H-imidazol-1-
yl)ethoxy)acetohydrazide

71| Yellowish|] 208-210]| ethanol
brown
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10

N——HN—C,

N
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ot
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More
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ethanol
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N
N
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Ha
=3
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Light
brown

215-217

ethanol

13

gt

A \SZ/O
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Brown
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N-(3-chloro-2-(2-(dimethylamino)-4}
formylphenyl)-4-oxoazetidin-1-yl)-2
(2-(2-methyl-5-nitro-1H-imidazol-1

yl)ethoxy)acetamidq

65

Red

285-287

ethanol

16

1

N—(3—(§Ihloro—20—(2-nitro-4—(2—

56

Brown

More

than 300

ethanol
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oxoethyl)phenyl)-4-oxoazetidin-1-yl
3-(2-methyl-5-nitro-1H-imidazol-1
yl)propanamidg

17

N-(3-chloro-2-(5-chloro-2-(2;
oxoethyl)phenyl)-4-oxoazetidin-1-yl
2-(2-(2-methyl-5-nitro-1H-imidazol
1-yl)ethoxy)acetamid¢

67| Bile Brown

224-226

ethanol

18

A S

~ =

—

HyC——C —— N HNﬁc\C/O
/T_J\ ”

N-Eé-chI0ro-2-?nethyl-4-0xoazetidin
1-yl)-2-(2-(2-methyl-5-nitro-1H-

78 Yellow

imidazol-1-yl)ethoxy)acetamid

1%

More
than 300

ethanol

Table (1-2): *H-NMR Spectral Data (3ppm) of Compounds[2,9]

$4.535 (s, 2H ,NH2)35.031 (s, 1H ,NH)38.85 -7.78 (q , 1H, A

CI\?g] : Compound Structure 'H-NMR Spectral data (¢ ppm)
I\
OLN /CN)\CH3
5 62.461(s,3H.CH), 62.506 (s,2H ,_Ch , 83.369(s, 2H,_CHC=0Oester)
o S ,05.88 (s, 2H ,NH2)$6.779 (s, 1H ,NH)$8.502 -7.636 (d, 1H, Af)
HNHNC< _O
C
Ho
g

9 ’ || 80.98 (s,3H.CH) , 62.21(s,2H,.CH C=0),52.99 (s,3H, NH-C=0O- CHp,
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Table(1-3): **C-NMR Spectral Data Gppm) of Compounds[1,2,9]

o NILCH
1 2 o N 33.288(CH2-CH®39.456 (CH);_69.108(NH-C=0- CHR 129-
Q I\| 135(C-CAr);164.65 (C=0)
C2H50C\C,O
Ho>
/ N
OZN/L_N%C,h 34(CH,-CH2);38(CH); );_ 48.215 (-C=0- CHR_59.698(NH-
) C=0- CH2;132-111(C-@\r);159.781 (C=0)
(@)
H2NHN|(|:\ O
C
Ho
7y 36(CH,-CH2);39(CH); );_ 49 (-C=O- CHZ%,60.307(NH-C=0-
IX CH2);132-123(C-@\1);170 (C=0)
9 y i °
/
\c/

]

— — - — — e -— — i

T
R

e m

Figure 1-FT- IR Spectral Coumpund (1)
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Figure 2-FT- IR Spectral Coumpund (2)
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Figure 3-H- NMR Spectral Coumpund (2)
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(g *= & =

Figure 4-FT- IR Spectral Coumpund (7)

e — AT

Figure 5-HNMR Spectral Coumpund (5
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Figure -6- FT- IR Spectral Coumpund (11)

e &0 a0 8 pom

Figure 7-C- NMR Spectral Coumpund (1)
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1 gl 1@ 4 g LEL o -

Figure- 8-C- NMR Spectral Coumpund (2)
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Figure -9-C- NMR Spectral Coumpund (5)
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