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Innovation, Preparation of Cephalexin Drug
Derivatives and Studying of (Toxicity & Resistance
of Infection)
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Abstract--- The current study developed new drugs and new pharmaceutical derivatives against infection and
toxicity via Invention and preparation of medication through various chemical reactions and bio-medical studies to
improve its efficiency which involved study of resistance of infection and toxicity effect. The invented Cephalexin
derivatives have been prepared through many reactions with many steps, which identified through several
techniques represented by (Infrared spectra, carbon and proton magnetic resonance)- spectrophotometric
identification methods, then bio- medical studying via several experiment in this field like cytotoxicity, resistance of

bacteria.
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I. INTRODUCTION

Cephalexin is the antibiotic involves a beta lactam besides a dihydrothiazide ((6R,7R)-7-[[(2R)-2-amino-2-
phenylacetyl]Jamino]-3-methyl-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid) which is used to
medicate a numeral®™® of susceptible bacterial poisons and toxicities via reserve and decreasing of cell wall

production®® followed by the inhibition.
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Fig. 1: Cephalexin Drug

Cephalexin (besides that termed Cefalexin) is a main group cephalosporin antibiotic drug. It is one of the greatest

19 often applied for the cure of superficial toxicities that product as problems of

commonly approved antibiotics
slight injuries or cuts(lacerations). It is active compared to various gram(+) bacteria via its reserve of the irritated
relating reaction®®?? among N-acetyl muramic acid and N-acetyl glucosamine in wall of the cell, prominent to cell

lysis.

Cephalexin drug is used to inhibit toxicities and infection which produced via bacteria like pneumonia,
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additional or respirational area toxicities or infections®*??; contaminations of the bone, membrane(skin), ears,
genital, joint, bladder and urinary area which works via killing microbes and bacteria. Cephalexin cannot work
for viral diseases®*, like the flu or cold.

Cephalexin is an antibiotic that use to treat a numeral of bacterial contamination®®“%,

It destroys gram-
positive with a number of gram-negative bacteria via disturbing the growing wall of the bacterial cell“*". Cefalexin
drug was industrialized in 1967, which was first advertised in 1969 and 1970 below the terms Keflex also Ceporex,

(48-54

and other names“®** (trade names).

Il. EXPERIMENTAL PART
Invented drug derivatives prepared by several chemical reactions, checked and investigated by many techniques

represented in: FT-IR spectra (FT-IR 8300 -Shimadzu) with range (400-4000) cm™ in KBr discs., 1H.NMR-Spectra
also C.NMR in DMSO-solvent., in addition to resistance studies of Cephalexin derivatives against several kinds of

bacteria, beside to toxicity studies of our invented drugs derivatives.

Preparation of Invented drug derivatives®>®?:

Preparation Invented drug derivative {1}

Cephalexin powder(0.01 mole)condensed with p-methoxy benzaldehyde with two drops of acid, the precipitation
dried and re-crystallized, then (0.01 mole) from it reacted with thiosemicarbazide with cupper acetate, dried and re-
crystallized, then the resulting compound reacted with p-methoxy benzaldehyde in presence acid by flowing

procedures®®? the precipitation, filtered, dried and re-crystallized to format drug derivative {1}.
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Scheme 1: Preparation of Invented drug derivative {1}

Preparation Invented drug derivative {2}

Invented Drug{1} (0.01 mole) reacted with (0.02 mole) of pyridyl azo salt in basic medium via many steps and
several reactions to yield new invented drug according to procedures®? the formatted precipitation, filtered, dried

and re-crystallized to give invented drug {2} which represented (formazan compounds).
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Scheme 2: Preparation of Invented drug derivative {2}

Preparation Invented drug derivative {3}

Invented Drug{1} (0.01 mole) reacted with (0.02 mole) of thiophenyl azo salt in basic medium via many steps
and several reactions to yield new invented drug according to procedures®® the formatted precipitation, filtered,

dried and re-crystallized to give invented drug {3}., which represented (formazan compounds).

DOI: 10.37200/1JPR/V2414/PR201489

Received: 16 Jan 2020 | Revised: 17 Feb 2020 | Accepted: 26 Feb 2020 3756



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 04, 2020
ISSN: 1475-7192

@_N=N_C /®00H3

N
H
WN\ i
o —‘/
Oé_N F
N
/I

'“.'_@oc:H3
N N/
/

Compound [3]

Scheme 3: Preparation of Invented drug derivative {3}

Preparation Invented drug derivative {4}

Invented Drug{1} (0.01 mole) reacted with (0.02 mole) of thiazolyl azo salt in basic medium via many steps and
several reactions to yield new invented drug according to procedures® % the formatted precipitation, filtered, dried

and re-crystallized to give invented drug {4}., which represented (formazan compounds).
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Scheme 4: Preparation of Invented drug derivative {4}

I11.RESULTS AND DISCUSSION
The invented drug derivatives tested and investigated with number of spectral techniques act: (FT.IR, H.NMR,

C.NMR) spectra with studying of toxicity and resistance of infection:
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Investigation of Invented Drugs

FT.IR- Spectra of invented Drug Derivatives: The spectra of invented drugs appeared various absorption
bands at (C=N) imine group: 1635, (C=N-) endocycle: 1658., (CO-N) carbonyl of amide: 1686.,(NH) amide: 3210,
(OCH,): 1212 in Invented drug-derivative {1}, while new absorption bands appeared at (C=N) imine group: 1617,
(N=N): azo group: (1498, 1520),, (C=N-) endocycle: 1654., (CO-N) carbonyl of amide: 1688., (NH) amide: 3218,
(OCHy5): 1207 in Invented drug -derivative {2}., many bands at (C=N) imine group:1615, (N=N): azo group: (1490,
1518), (C=N-) endocycle: 1649., (CO-N) carbonyl of amide: 1686., (NH) amide: 3221, (OCH5;): 1203 Invented
drug-derivative {3}, last bands at (C=N) imine group:1621, (N=N): azo group: (1492, 1526),, (C=N-) endocycle:
1635., (CO-N) carbonyl of amide: 1689, (NH) amide: 3214, (OCHj;): 1213 Invented drug-derivative {4}, all these

bands are evidences for our invented drugs.

'H.NMR- Spectra of invented Drug Derivatives: spectra of invented drugs appeared peaks point to prepared
invented drugs and new active groups®® in our studying., the spectra of all invented derivatives showed peaks at
(2. 5) due to solvent (DMSQ), novel invented derivative {1} gave many peaks at 6 (CH=N) imine group: 8. 34.,
(NH-CO) Proton of amide group: 9. 30., Protons of aromatic ring: (6. 92-7. 48)., (CH3-) protons: 0. 94., (O-CH3)
protons: (2. 21)., but invented derivative {2} sowed many signals at., (NH-CO) Proton of amide group: 9. 33.,
Protons of aromatic ring: (6. 87-7. 52)., (CHj3-) protons: 0. 91., (O-CHj3) protons: (2. 25), protons of Pyridyl ring:
7.96., while invented derivative {3} sowed many signals at., (NH-CO) Proton of amide group: 9. 24., Protons of
aromatic ring: (6. 81-7. 59)., (CH3-) protons: 0. 76., (O-CH3) protons: (2. 10), protons of thiophene ring: 7.91., but
invented derivative {4} sowed many signals at., (NH-CQ) Proton of amide group: 9. 23., Protons of aromatic ring:
(6. 84-7. 62)., (CH3-) protons: 0. 77., (O-CHj3) protons: (2. 09), protons of thiazolyl ring: 7.93.

The *C.NMR spectral of invented Drug Derivatives: Our spectra indicated to appearance of new peaks in
prepared invented derivatives and formatted active groups“®*® in this study, the spectra of all invented derivatives
gave peaks at (40.0) due to solvent (DMSO)., novel invented derivative {1} showed numerous peaks at (158 . 05)
for (C, imine group —CH=N)., (111. 03 -131. 06) for (C, Aromatic ring)., (164. 10) for (C, carbonyl of amide CO-
N), (140.0, 142. 14) for (C, carbons of thiadiazole ring), (55. 09) carbons of (O-CH3)., (-CH3) carbons of methyl
group: (18. 11)., while invented derivative {2} showed many peaks at (150 . 00) for (C, imine group —C=N)., (110.
12 -136. 14) for (C, Aromatic ring)., (165. 11) for (C, carbonyl of amide CO-N), (140.12, 143. 18) for ( C, carbons
of thiadiazole ring), (57. 01) carbons of (O-CH3)., (-CH3) carbons of methyl group: (15. 19), (147.11 - 140. 00)
for (C, carbons of pyridyl ring)., but invented derivative {3} showed many peaks at (155. 07) for (C, imine group —
C=N)., (113. 04 -132. 12) for (C, Aromatic ring)., (162. 02) for (C, carbonyl of amide CO-N), (143.11, 146. 16) for
(C, carbons of thiadiazole ring), (53. 00) carbons of (O-CH3)., (-CH3) carbons of methyl group: (19. 11), (149.10 -
142. 10) for (C, carbons of thiophene ring)., while invented derivative {4} showed many peaks at (156 . 15) for (C,
imine group —C=N)., (114. 05 -140. 00) for (C, Aromatic ring)., (160. 10) for (C, carbonyl of amide CO-N), (145.00,
147. 12) for (C, carbons of thiadiazole ring), (53. 00) carbons of (O-CH3)., (CH3) carbons of methyl group: (14. 17),
(149.06 - 152. 05) for (C, carbons of thiazolyl ring).
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Studying of Cytotoxicity Effect®>*¥

The cytotoxicity Test for the prepared invented derivatives against Breast Cancer (AMJ13) and Hela Cancer
cells appears that the invented drug derivatives gave good results for toxicity. Invented derivative {4} which
involved thiazole ring in its structure showed 85% inhibition with an (IC50 = 1 pg/ml) against (AMJ13) Breast cell
and moiety showed 80% inhibition with an (IC50 = 1 pg/ml) against Hela cell but it not active on Embryonic cell
moiety showed 38% inhibition with an (IC50= 1 pg/ml)., Invented derivative {3} which involved thiophene ring in
its structure that appeared 70% inhibition with an (IC50 = 1 pg/ml) against (AMJ13) Breast cancer and moiety
showed 83% inhibition with an (IC50=1 pg/ml) against Hela cell while it active on Embryonic cell moiety showed
80% inhibition with an (IC50=1 p g/ml ).

In the present tests we observed that increasing in the concentration leads to increasing in the percentage of
inhibition, but concentration of invented derivative {4} that equal (0. 50 pg/ml) gave the percentage of inhibition
equal (40%) but noted when the increasing in concentration of Invented derivative {4} to (2 pg/ml) that appeared

the percentage of inhibition equal (92%).
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Fig. 3: 40 x AMJ13 Cell Treated with Best Conc. of Invented derivative {4}

Fig. 5: 40x Embryonic Cell Control
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Fig. 7: 40 x Embryonic Cell Treated with Best Conc. of Invented derivative {3}

(60-65)

Selection of Bacteria

Salmonella. Typhi

Salmonella .typhi is a gram-negative bacterium which is guilty for typhoid infection and has been a liability on
increasing nations to generations. While first pronounced in the initial 1800s, it was not till 1880 once the creature

for typhoid fever was developed in 1880.
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Pict. 1: Salmonella. Typhi

P. aeruginosa

Pseudomonas aeruginosa is a public encapsulated, Gram-negative, rod-shaped bacterium which can source
infection and disease in plants and animals, involving humans. A species of significant pharmaceutical importance,

Pseudomonas. aeruginosa is a many drug resistant pathogen identified to its ubiquity.

&S

Pict. 2: P. aeruginosa

Streptococcus. Faecalis

S. faecalis is a kind of streptococcus bacteria are a gram positive bacteria fitting to the lactic acid bacteria
collection, which grow in pairs or restraints due to their kind of cellular partition which is a separation along a only

axis.
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Pict. 3: Streptococcus. Faecalis

Aeromonas .hydrophilia

A. hydrophila is a nonspore-production, Gram-negative, a fermentative, oxidase-positive.

Pict. 4: Aeromonas .hydrophilia

5(55-60)

Resistance of Infection Test

Resistance investigations for the prepared Invented Cephalexin derivatives have been tested for their
antimicrobial assay via agar via several procedures® ® The investigation of microbial inhibition carried out at
(three concs) (10, 20, 25 micro gram) concentrations in best solvent (DMSQO) with bacteria:(Salmonella. Typhi, P.
aeruginosa, Streptococcus. Faecalis, Aeromonas. hydrophilia).These types of bacteria incubated for (24 hr) at
(37°C).

The test of resistance of the bacteria, which involved brands of bacteria to screen the biotic action of invented
derivatives against selected bacteria., Table (1) indicated to that the diameter of inhibition zone(mm) for invented

drug derivatives towards the bacteria.

Table 1: Inhibition test of Invented derivatives in Conc. (20 micro gram)

Cephalexin Derivatives | Salmonella. typhi | Aeromonas .hydrophilia | Streptococcus. faecalis | P. aeruginosa
Invented Derivative {1} | + ++ ++ ++
Invented Derivative {2} | +++ +++ ++ i+
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Invented Derivative {3} | +++ +++ +++ +++
Invented Derivative {4} | +++ +++ +++ +++
(+): inhibition (6-9) mm

(++): inhibition (10-14) mm
(+++): inhibition (15-20) mm

The evaluations in the present tests indicated that the resistance of the Invented Cephalexin derivatives{4, 3} are

higher than remaining Invented derivatives in the inhibition of tested bacteria due to involving thiazole ring, and

thiophene ring in their structures which gave high efficiency against tested bacteria®"®?.

Pict. 6: Inhibition Diameter against P. aeruginosa

Mechanism of Resistance Action

The Invented drug derivatives involve a beta-lactam in their structure which form the peptidoglycan layer of the
cell wall of bacteria. Some Cells of bacteria have the enzyme (B-lactamase) which hydrolyzes the beta-lactam cycle
in drugs, that leads to the drug became inactive. The prepared Invented drugs inhibited the infection then fighting

bacteria®®® .
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1VV. CONCLUSION
All prepared Invented derivatives indicated to high resistance towered tested bacteria and the efficiency of
invented derivatives {4, 3} is higher than the remaining invented derivatives in the inhibition of selected bacteria,

and good results in toxicity tests.
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