Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2011, 2 (6):172-184

Der Pharmacia Sinica

ISSN: 0976-8688
CODEN (USA): PSHIBD

Synthesis, Characterization and evaluated for Anticterial Activity
of Novel Erythromycin Derivatives

Dhermesh Vekariya, Sourabh Jain, Jitender K Malik

Department of Pharmaceutical Chemistry, NRI Ingislof Pharmaceutical Sciences-Bhopal( MP) India

ABSTRACT

A novel series of Substituted Erythromycin derxestib-7) were synthesized by methylation of
substituted S-MOP4] The structures of the synthesized compounds vetablished by IR'H
NMR, *C NMR and Mass spectroscopical data. All the sygifleel compounds were screened
for their in-vitro antibacterial activity against @m-positive, Gram-negative bacteria. The
investigation of antibacterial screening data releshthat most of the compounds tested have
demonstrated congruent activity against Staphylogscaureus, Bacillus subtilis, Escherichia
coli, and Klebsiella as compared with the stand&rgithromycin. Among the series, compounds
7 exhibited excellent an antibacterial activity fil®@ as compared with the standard. In
summary, preliminary results indicate that sometlug newly synthesized title compounds
exhibited promising antibacterial activities andethwarrant more consideration as prospective
antimicrobials.

Key Words: Erythromycin; in-vitro antibacterial activity.

INTRODUCTION

The macrolide antibiotics are derived from Streptoes bacteria, and got their name because
they all have a macrocyclic lactone chemical stngtThe macrolides are bacteriostatic, binding
with bacterial ribosomes to inhibit protein syntiseg€rythromycin, the prototype of this class,
has a spectrum and use similar to penicillin. Miédeoantibiotics are used to treat respiratory
tract infections (such as pharyngitis, sinusitigl &ronchitis), genital, gastrointestinal tractd an
skin infections.The most commonly prescribed madeolantibiotics are: erythromycin,
clarithromycin, azithromycin, roxithromycin, troledomycin.[1]

Erythromycin, a typical macrolide antibiotic, waket first employed clinically and it has
provided new opportunities for the discovery otgmtial therapeutic agents.[2] Over the past

172
Pelagia Research Library



Jitender K Malik et al Der Pharmacia Sinica, 2011, 2(6):172-184

decades, numerous clinical studies have confirthatlerythromycin and its derivatives have
additional anti- inflammatory and prokinetic actiyB-4]. Erythromycin A is a 14-membered
ring macrolide of an important family of oral ant@ibcs. It is used in the treatment of infectious
diseases caused by aerobic Gram-positive bactedaame anaerobic Gram-negative bacteria,
mycoplasma and chlamydia.[5]

Erythromycin is a widely used broad spectrum aatibi It is a secondary metabolite produced
by soil inhabating actinomycete family of bacteri@accharopolyspora erythraea (formerly
known as Streptomyces erythraea). First isolatek®b? by J. M. McGuire and coworkers at Eli
Lilly from soil collected in Philippines,[6] thisubstance was launched, also in 1952 as
commercial antibiotic by Eli Lilly under the branthme llosone Streptomyces, the largest
antibiotic producing genus of bacteria,[7] is alde source of some other well known
antibiotics such as streptomycin, vancomycin, anetracycline among others. Since its
discovery, erythromycin was known to exert antili@ctivity by blocking bacterial protein
synthesis. But only recently the molecular dethiésve been uncovered. An X-ray crystal
structure of a ribosome-erythromycin complex regdalhat erythromycin binds to the 50S
ribosomonal subunit and consequently blocks proteamslation.[8]

The presence of the two deoxysugar units appedrs t®y to the antibacterial activityOther
congeners of erythromycin show weakerantibiotic activity. The biological study of
erythromycin is still under investigationespecially the aspect of bacterial resistance tsvar
erythromycin and in generahacrolide antibiotics.[9]

The rapid development of antibiotic resistance agntime major respiratory pathogens has
created a serious problem for the effective managéraf respiratory tract infections.[10-15]

There is a great need for new antibiotics that eskithe problem of antibiotic resistance. Under
these circumstances, a substantial amount studyedeascarried out on novel macrolides.[16-18]

The C-3 cladinose sugar attached to the 14-membengd macrolides is believed to be
responsible for the induction of macrolide resistanThis moiety also seems to be responsible
for efflux resistance.[19Ylany new derivatives of macrolides for the effeettmanagement of
erythromycin resistancehave been investigated.[20]

Chemistry

Erythromycin, a macrolide derived from Streptomyoeythreus, contains a 14-member
macrocyclic lactone ring to which are attached twogar moieties, desosamine and
cladinose.Azithromycin and clarithromycin are seaythetic macrolides similar in structure to
erythromycin.Clarithromycin differs from erythronigcby the methylation of a hydroxyl group

at the 6-position of the lactone ring. Clarithronmyes a 14-member macrolide with a lactone
ring attached to two sugar moieties, which conéaig stability and improved antimicrobial and
pharmacokinetic properties. A primary metabolitectdrithromycin is the 14-hydroxyepimer

that possesses antimicrobial activity, which isutjtt to have an additive or synergistic action
with the parent compound against various microdsyas.Azithromycin is an azalide which

differs from erythromycin by the addition of a mgtsubstituted nitrogen atom into the lactone
ring. These modifications in structure result intée gastrointestinal tolerability and tissue
penetration. In addition, there is a decreasedaishteraction with other drugs metabolized by
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the cytochrome B50 enzyme system, and increased-life.[21]

The selectivity of the methylation of the-6 hydroxy group was studied by using a variet)
erythromycin A derivatives. Before methylation 0-6, the 2' ad 4” hydroxy groups wer
protected starting with erythromycir-oxime and protecting the OH groups on the cladh
and desosamine rings with chlorotrimethylsilaneHs3)sSiCl]. This protected compound w
allowed to react with methyl iodide ((Ggl) and potassium hydroxide (KOH) in a mixture
dimethyl sulfoxide (DMSO) and tetrahydrofuran (THE) : 1) In the presence of a bull
derivative of an oxime group -[O-(dimethylthexylsilyl)]) t the Ct1 and (-12 hydroxy groups
were automatically protected dnst the attack of the methylating reagent 3l)

1 R=H,X=0
2 R=CHs, X=0
3 R=H, X= NOSI(CH3),C(CH3),CH(CH3),

Structures of erythromycin A (1), 6:0-methyleryrithromycin (2) and erythromycin A 9-[ O-(dimethylthexylsilyl)oxime] (3).

The structure of clarithromycin generated by MDcao#dtions and optimized wi AM1 was
chosen a the initial structure for the QM calculati. The methyl group at-6 was replaced by a
hydrogen to generate erythromycin and a conformatsearch was performed in order
determine the orientation of the substituent aftjpss9. Eech of thefive hydroxy groups of th
erythromycin A 9-[Ofdimethylthexylsilyl)oxime][22] was protected oney bone with
chlorotrimethylsilane (CH3)3Si(

In order to assess the protection mechanism ohalsdy (CH3)3SiCl, several pathways w
consideredor which methanol was adopted as a model alcoldoISN1 mechanism throug
which (CH3)3SI attacks methanol did not yield a stationary tramsitstructure. An SN
mechanism in which (CH3)3SiCl attacks the O atomnudthanol as Cl leaves, yieldec
transtion structure which was 51 kcal n* higher in energy than the reactants. Finally, a-
membered transition strutdre was located in which the—O and H-€Il bonds form while thi
Si—Cl and OH bonds are broken. This last stationary structuame fourd to have a barrier of
31.5 kcal/ mol.
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Similar four-membered transition structures haveaaly been proposed in the literature for the
formation of formamide and water from ammonia amwinic acid.[23] Thus, in the course of the
reaction, the attack of the (CH3)3SiCl on the hygrgroup was simulated by a four-membered
transition state. In each case (C-6, C-11, C-12, C-4"), the geometries of the four-membered
ring have been analyzed. The results show thaD#t& bond in the transition state is longer for
the C-6 case rather than for the other hydroxy pgsoThe energy barrieAET ) between the
reactants and the transition states for each hydyooup was also evaluated. The energy barriers
for the protection of C-2’ and C-4” are somewhatdo than those for the protection of C-6, C-
11 and C-12. Even though thdfdrence in energy between the barriers for the gtiote of C-

4” and C-11 is only 1 kcal md) the general trend is such that C-2’ and C-4” tenble protected
faster than the others.[24]

Pharmacology

Antibacterial activity

All three newly synthesized compounds (5-7) weral@ated for their in-vitro antibacterial
activity against two Gram-positive bacterial steimamely, Staphylococcus aureus and Bacillus
subtilis and two Gram-negative bacterial strainmely, Escherichia coli and Klebsiella using
the conventional agar-dilution method . Erythromyeaias used as the reference standard. The
results of the in-vitro antibacterial activity sereng of the novel series of substituted
erythromycin (5-7) are summarized in Table 1. Amtmgseries tested, seventh compounds (7)
exhibited excellent antibacterial activity agaibhsth Gram-positive and Gram-negative bacteria.
However, all other compounds in the series weradoto have moderate to good antibacterial
activity against both Gram-positive and Gram-negatiacteria as compared to the standard.
Minimum inhibitory concentration (MIC) was recordezs the lowest concentration of a
compound that inhibits the growth of the testedroooganisms.

The results in the table-1 shows the antibactextivity of 6-o-methylerythromycin, 6-11-0-
dimethylerythromycin and 6,11,12-o-trimethylerithrgcin. We obtained some new derivatives
of 6,11-di-O-methylerythromycin A by modifying th®00 OH group with various carbamate
groups such as alkylcarbamoyl, hydroxy-alkylcarbgimalkoxy-alkylcarbamoyl, heterocyclic-
carbamoyl, substituted benzylcarbamoyl and sulietityphenethylcarbamoyl. To our surprise,
most of the derivatives tested had potent actagginst most resistant bacteria.[25]

Methods for studying antimicrobial activity

Biological evaluation involves testing of the mibral susceptibility to chemotherapeutic agents.
Determination of antimicrobial effectiveness agaipathogens is essential for proper therapy.
Testing can show the efficacy of the antibioticiagpathogen and give an estimate of proper
therapeutic dose. The idea of the effectivenesa ofiemotherapeutic agent against a specific
pathogen can be obtained from the Minimum InhilyitGoncentration (MIC). The MIC is the
lowest concentration of a drug that can prevenivgref a specific pathogen.

Antimicrobial activity is determined based on timevitro activity in pure culturesin-vitro
susceptibility tests are done by the following noelh[26-27]
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Agar diffusion method

In this technique petridishes of agar are prephyepouring method. The agar is inoculated with
microorganisms. In the agar dilution method diffeérantibiotic concentrations are incorporated
in to an agar medium for both aerobes and anaerdbesplates are incubated at a temperature
of 37 °C for 24 hours. The antimicrobial substatifiises through the agar and produces a clear
zone of inhibition. The diameter of this zone caniieasured and an estimation of the degree of
activity of the antimicrobial substance can be wigd.

Drug diffusion methods[26-29]

Because the well method is still a bit awkward ¢golerformed as a routine laboratory procedure,
impregnated paper disc have received wide acceptacBondi in 1947 reported using filter
paper discs containing specified concentratiomtibatics. Several factors can affect the size of
the zone of antibacterial activity. These incluthe depth of the medium used, the choice of the
medium, the size of the inoculum, the diffusiorerat a particular antibiotic and the last factor
in particular has resulted in unfortunate misintetgtion of results. Some laboratories used
single or double disk methods. The single disk methse one disk of either a high or low
antibiotic concentration.

Determining the relative sensitivity of the organiso the drug requires interpretations of zone
sizes. With double disk method, the interpretai®simpler. Here both high and low strength

disks are applied for each antibiotic to be testérk organism is reported as being sensitive if a
clear zone appears around both disks. If the zppeas around the high concentration alone,
the organism is called moderately susceptible.oiesz are lacking in both the disks, the

organism is considered resistant to drug.

In our current study, the antimicrobial activity svaarried out by the agar diffusion method.
Here responses of microorganisms to the synthesaeghounds were measured and compared
with the response of the standard reference drag.standard reference drug used in the present
work was ERYTHROMYCIN.

Microorganisms
The four microorganisms used wekdebsiella (Gram —ve),Escherichia coli(Gram -ve),
Staphylococcus aure&ram +ve) an®acillus subtillis(Gram +ve).[30]

Composition of the Mueller Hinton agar[31,32]

Beef infusion 300 g
Casamino acids 175¢g
Starch 15¢g
Agar 179
Distilled water 1,000 ml
Final pH 7.3

Preparation of test solutions
Each test compound was dissolved in DMSO to getomcentration of 50Qug/ml. This
concentration was used for testing antibacteriaviaz
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Preparation of Mueller Hinton agar media[31,32]

The beef extract was taken in a 1000 ml beakemaade up the volume to 1000 ml with water.
To this mixture known quantities of beef infusi@gar, starch and casamino acids were added
and dissolved by heating the mixture. The whls adjusted to 7.3. Finally the media was
sterilized by autoclaving at 121 °C for 15 minuésl5-PSI pressure. Afterwards the mixture
was cooled to 45 °C and then inoculums were adaléldet above cooled media, mixed properly
and poured into the sterile petridishes for sofidil. Bores were made on the medium using
sterile borer. 0.1 ml of test solution and standanidtion at a concentration of 5@/0.1 ml were
taken. A standard (Streptomycin) was maintainedh \wdme concentration in each plate and a
control having only DMSO in one plate. Then theridethes were incubated at 37 °C for 24
hours and zones of inhibition were observed andsored.

Preparation of inoculum

The suspensions of all the organisms were prepase@er standard procedure. (Mcfarland
Nephelometer Standard). A 24 hour-old culture wasdufor the preparation of bacterial
suspension. Suspensions of organisms were maderile $sotonic solution of sodium chloride

(0.9 % w/v).

Table 1: In-vitro antibacterial activity of substit uted erythromycin (5-7) against strains (ug/mL)*.

Zone of inhibition (mm.)

Klebsiella E. coli S. aureus B. subtillis

Compound R R, R» Gram (-ve) Gram (-ve) Gram (+ve) Gram (+ve)
Mean Mean Mean Mean

ak +S.D. ak 1S.D. ak 1S.D. ak +S.D.

115 11 08 6.5
5 OCH, OH OH 12) 11 +0.707 12110 +1.414 09| 07 +1.414 07| 06 +0.707

6 OCH | OH | OCH | 13| 11 +1l§11 10| 11 +%)07'507 10| 07 +2'512 08| 08 +%80
7 OCH, | OCH; | OCH; | 14| 12 +11214 09| 08 +g'$07 08| 08 +%80 07| 08 +g'$o7
Erithromycin | - 25 23 +12214 19 | 20 +397'87 18| 16| 17 14| 15| %5
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MATERIALS AND METHODS

'H NMR spectra were measured at 300 MHz with a JEX®X 270FT NMR spectrometer.
Chemical shifts were measured relative to intestahdard TMS C NMR spectra were
recorded at 67.8 MHz on the same instrument witbrimal TMS (CDGCJ). IR spectra were
recorded on a UNICAM series FT-instrument. Masscspewere recorded on AEI MS 902 or
VG ZAB-E- instruments. Microanalyses were performzgd MEDAC Ltd, Surrey. Melting
points were determined on Gallen Kamp capillarytmeglpoint apparatus and are uncorrected.
Optical rotations were measured in chloroform sotutusing a Bellingham and Stanley ADP
220 polarimeter. Flash chromatography was perforus#n Fluka silica gel 60 (230-400 mesh).
Thin layer chromatography was carried out usingguaed aluminum plates (Merck Kieselghur
60 Fs54) which were visualized under UV light and thenhwéither phosphomolybdic acid or
basic agueous potassium permanganate as appropriate

General procedurefor the synthesis of substituted silylated derivative of oxime (3a) [33]
Erythromycin thiocynate (0.06moles) was suspend@83.5 ml dichloromethane. 132-140 ml
of 10-12% Liquid ammonia solution was added atnapierature of 27-33° C and adjusts the pH
10-10.5. The mixture was stirred, so that the seliould completely dissolve. The lower
dichloromethane layer was separated from the aguémyer. The aqueous layer was then
extracted with 70 ml dichloromethane. Both dichloethane layers were combined and washed
with 150 ml process water. Dichloromethane wasdligidtout from the solution at 35-45°C. 33.5
ml Methanol was added. The methanol was distilletto remove traces of dichloromethane at
65-70°C.Apply the vacuum to remove the traces ofQVi&it 65-70°C. The viscous liquid was
cooled up to 30° C. 125 ml Methanol, triethylami@155moles), hydroxyl amine
hydrochloride (0.11mole) were charged. The masshegased to reflux temperature and refluxed
for 24 hrs. After completion of the reaction, dletl out solvent 18-34 ml the reaction mass was
cooled to 0-5° C. The product was filtered & wasketh 10.5 ml chilled methanol to obtain a
wet cake (0.065-0.08 moles).

0.065-0.08 moles wet cake was suspended in 600amlodomethane. Slowly 137-156 ml 10-
12% Lig ammonia was added at 28-33° C and adjusspH 10.2-10.5 and stirred for 30
minutes. The dichloromethane layer was separatédand then washed with 100X100 ml
process water. Dichloromethane was distilled oetrapic from the mass for removing moisture
at 35-45°C. The resulting product was cooled dowd-6°C. 2-methoxy propane (0.20moles)
and pyridine hydro bromide(0.11moles) were addéxe mass was stirred to 12-17° C. for 180
minutes, and then 17 gm hexamethyldisilazene waggeld at 10-12°C and stirred for 60 min at
15-17°C. Sodium bicarbonate solution (106ml wateN&HCQ; (0.10mole)) was charged into
the reaction mixture and stirred for 30 min at B7-8. The dichloromethane layer was separated
out, and then the dichloromethane layer was washttdbrine solution. The dichloromethane
layer was separated out, and then the dichloromettzyer was washed with 106 ml water. The
dichloromethane was distilled out in such a way tha distillation of dichloromethane and
addition of 500 ml water remained same. The mass slawly heated up to 40-75°C. And
vacuum was applied to remove traces of dichloroareth The slurry was cooled to 15-20° C.
and stirred for 1 hr. The product was filtered &nel wet product was dried at a temperature of
50-60° (3a).
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General procedurefor the synthesis of substituted SMOP (4) [33]

Methyl tertiary butyl ether (600 ml) was charg@d38 moles of the silyl ester derivative was
added at ambient temperature,500 ml Dimethyl sadjaie was added and the mass was cooled
to 12-14° C. methyl iodide (0.06) and powder pdtamshydroxide(0.08) were added. The
mixture was stirred at a temperature of 12-14° @. ¥0-40 min. After completion of the
reaction, 30 ml Dimethyl amine solution and 50 mdgess water were added. The mixture was
stirred for 30 minutes and the bottom aqueous layas removed. The aqueous layer was
extracted with 500 ml methyl tert-butyl ether, timethyl tert-butyl ether was combined and
washed with brine solution and water. The methstthetyl ether was distilled out and 400 ml
hot water was added to remove traces of the me&thybutyl ether. The slurry was cooled down
to 20-25° C., filtered and washed with 50 ml waldre wet product was dried at 50-55° C. until
the moisture content was less than 28h. (

General procedure for the synthesis 6,-O-methylerjaromycin (5) [33,34]

0.05 mole of SMOP oxime was suspended in 150 nyl ellbohol. 165 ml Water was added at
below 35° C. Then sodium metabisulphite(0.57mola$ wdded and formic acid(0.19 mole) was
added. The temperature of the mass was raised-686C. The mass was stirred at 60-68° C.
for 5 hours, and then cooled to a temperature e5%50C. Sodium metabisulphite(0.08 mole)
was added. The mass was heated to 60-68° C. Thewaasstirred and the temperature of the
reaction was maintained reflux at 60-68° C for Biflso The mass was cooled to 30-35°C. and a
caustic lye solution was slowly added to adjustgheto 10.5-11.5. The mass was stirred at 30-
35°C. For 30 minute slurry was filtered and wasthtth 104 ml ethanol water (50:54). The wet
solid was stirred in hot water 425 ml at 40-45°@teF the solid and spin dried, unloaded. The
product was dried at 85-95°C for 8 to 10hrs.

675 ml Ethanol and 0.06 mole of crude Clarithromywias charged in a reactor. The mass was
heated to reflux. 0.50 gm hyflow were added. Thesnwaas filtered and washed with 100 ml hot
ethanol. The filtrate was collected, distilled A@0 ml and cooled up to 55-60° C with in 3-4
hrs. Further cooled to 35-40°c with in 2-3 hrs, ledato 18-20°C with in 2-3 hrs. The product
was filtered.

General procedurefor the 6, 11-O-dimethylerythromycin (6) [33,34]

Charge 1.0 lit Toluene and add 0.10 moe of SMORexinder stirring at RT. Add DMSO 1.0
lit at RT under stirring.Cool the reaction mass8t&€ to 10°C.Add Methyl iodide 48 gm and
KOH powder (0.64)at 8°C to 10°C. Stir for 5 hrs84C to 10°C.Add DMA 50 ml and 700 ml
process water.Stir for 30 minutes, stop stirringl aettling for 15 minutes.Separate lower
aqueous layer and collect above organic layerl@dttoluene under vacuum below 50°C.Add
DNS 50 ml and distilled completely, add 100 ml DN&at the reaction mass to reflux 70-78°C
maintain for 30 minutes.Cool to 25-30°C, furthepktw 15-20°C.Filter the reaction mass, suck
dry well.Collect wet cake=0.06 mole.Charge abové eedée in RBF, add 600 ml DNS. Heat the
reaction mass to reflux 70-78°C maintain for 30 u@s.Cool to 25-30°C, further cool to 5-
10°C.Stir for 60 minutes at 5-10°C.Collect wet cati® gm. Dry at 50-60 under vacuum for 5
hrs.Dry weight=0.08 mole.
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General procedurefor the synthesis 6,11,12-O-trimethylerythromycin (7) [33-35]

Charge 1.0 lit Toluene and add 0.10 moe of SMOexinder stirring at RT. Add DMSO 1.0
lit at RT under stirring.Cool the reaction mass8t&€ to 10°C.Add Methyl iodide 48 gm and
KOH powder (0.64)at 8°C to 10°C. Stir for 10 hrsB&€ to 10°C.Add DMA 50 ml and 700 ml
process water.Stir for 30 minutes, stop stirringl aettling for 15 minutes.Separate lower
aqueous layer and collect above organic layerl@dttoluene under vacuum below 50°C.Add
DNS 50 ml and distilled completely, add 100 ml DN&at the reaction mass to reflux 70-78°C
maintain for 30 minutes.Cool to 25-30°C, furthepktw 15-20°C.Filter the reaction mass, suck
dry well.Collect wet cake=0.06 mole.Charge abové eede in RBF, add 600 ml DNS. Heat the
reaction mass to reflux 120-130°C maintain for 3@utes.Cool to 25-30°C, further cool to 5-
10°C.Stir for 60 minutes at 5-10°C.Collect wet cafi® gm. Dry at 50-60 under vacuum for 5
hrs.Dry weight=0.08 mole.

6-(4-dimethylamino-3-hydroxy-6-methyl-tetrahydropyran-2-yl)oxy-14-ethyl-12,13-dihydroxy-4-(5-
hydroxy-4-methoxy-4,6-dimethyl-tetrahydropyran-2-yl)oxy-7-methoxy-3,5,7,9,11,13 hexamethyl-1-
oxacyclotetradecane-2,10-diong5)

This compound was prepared as per the above medtigorocedure purified and isolated as
white crystalline : yield 78.7%; mp 217 IR (KBr) vinax 3475, 2980, 2836, 1730, 1632, 1457,
1374, 1320, 1285, 1250, 1172, 1106, 1050, 1010, 828, 586, 502, 405. ¢ 'H NMR
(CDCl) & ppm & 12.09 (OCH), 7.12-8.99 (m,14 H, Ar-H), 5.13 (OH}?*C NMR (CDCk)

5 ppm; 169.4,155.5, 142.3, 138.4,135.7,135.0, 13329,6, 128.1, 24.3. HRMS (El) m/z calcd
for C3gHegNO13: 747.953; found: 748.5.

6-(4-dimethyl amino-3-hydroxy-6-methyl-tetra hydro pyran-2-yl) oxy-14-ethyl-13-dihydroxy-4-(5-
hydroxy-4-methoxy-4,6-dimethyl-tetra hydro pyran-2vyl)oxy-7,12-dimethoxy-3,5,7,9,11,13-hexa
methyl-1-oxacyclotetradecane-2,10-dion€6)

This compound was prepared as per the above medtigorocedure purified and isolated as
white crystalline : yield 61.0%; mp 24% IR (KBr) vimax , 3454, 2974, 2938, 1725, 1632,
1457, 1374, 1320, 1285, 1250, 1172, 1106, 1050),1938, 623, 586, 502, 405. ¢mH NMR
(CDCl) & ppmd 12.09 (OCH), 7.12-8.99 (m,14 H, Ar-H), 5.90 (OH}*C NMR (CDCE) 5
ppm; 169.4,155.5, 142.3, 138.4,135.7,135.0, 1329,6, 128.1, 24.3. HRMS (EI) m/z calcd for
C39H71NO,3: 762.00; found: 761.5.

6-(4-dimethyl amino-3-hydroxy-6-methyl-tetra hydro pyran-2-yl) oxy-14-ethyl-4-(5-hydroxy-4-
methoxy-4,6-dimethyl-tetra hydro pyran-2-yl)oxy-7,2,13-trimethoxy 3,5,7,9,11,13-hexa methyl-1-
oxacyclotetradecane-2,10-dion€7)

This compound was prepared as per the above medtigorocedure purified and isolated as
white amorphos : yield 45.7%; mp 2Z1 IR (KBr) vimax 3461, 2975, 1727, 1626, 1458, 1371,
1285, 1252, 1173, 1107, 1051, 1009, 893, 626" cit NMR (CDCk) & ppms 11.85 (OCH),
7.12-8.99 (m,14 H, Ar-H), 3.00 (G} *C NMR (CDCk) & ppm; 169.4,155.5, 142.3,
138.4,135.7,135.0, 133.7, 129.6, 128.1, 24.3. HRKI} m/z calcd for GoH73NO;3 776.00;
found: 775.45.

RESULTS AND DISCUSSION

Synthesis of Erythromycin
Step 1: To synthesis of 6-0-methyl erythromycin
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Erythromycin thiocynate was suspended with theafgmonia, Hydroxylamine HCI, and

Triethyl amine to produce the Erythromycin-oximehah protect the hydroxyl group with

HMDS, 2-Methoxy propene and to form silylated dative of oxime. From the silylated

derivative of oxime prepare the s-mop oxime by yletion process. Than after s-mop oxime
converted to clarithromycin oxime by ethanol andrfic acid and deprotect hydroxyl group.
clarithromycin oxime converted the clarithromybin sodium metabisulphide and MTBE.

Step 2 To synthesis of 6, 11-O-dimethylerythromycin
Starting from s-mop oxime, protect the hydroxyl ysgresent in the s-mop oxime, by DMSO,
etc.... and than the methylation process of hydrgxglp by Methyl iodide and KOH.

Step 3:To synthesis of 6, 11, 12-O-trimethylerithromycin
Starting from s-mop oxime first prepare 6, 11,-oyeihylerythromycin than from this prepare 6-
11-12-o-trimethylerythromycin by methylation proses

A novel series of Substituted Erythromycin derivad were synthesized as above mentioned
procedure (Scheme No.1). The structures of thehsgitzed compounds were established by IR,
'H NMR, *C NMR and Mass spectroscopic data. The synthesiaeghounds were screened for
their in-vitro antibacterial activity (Table no.1).

CONCLUSION

A novel series of Substituted Erythromycin derivas were synthesized. The structures of the
synthesized compounds were established by*HRNMR, **C NMR and Mass spectroscopic
data. All the synthesized compounds were screamdthéir in-vitro antibacterial activity against
Gram-positive and gram-negative bacteria. as coedpavith the standard. In summary,
preliminary results indicate that some of the newjnthesized title compounds exhibited
promising antibacterial activities.
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