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ABSTRACT

In view of generating new compounds for future drug development, we have synthesized some (4-chlorophenyl)(5-
methyl pyrazin-2-yl)derivatives of 5-methylpyrazine-2-carboxylic acid (1a) in presence of triethylamine followed,
NH(OCH3)CH3.HCI and 4-chlorophenyl)magnesium bromide to obtaine (4-chlorophenyl) (5-methyl pyrazin-2-yl)
methanone (4a) as one of the major product which was then used as an intermediate to synthesize a new series of
compounds (5a-j). All the synthesized compounds were fully characterized on the basis of their detailed spectral
studies and were eval uated for their antimicrobial activities in two Gram-positive bacteria (Staphyl ococcus aur eus,
Bacillus subtillis) and two Gram-negative bacteria (Echerichia coli and Pseudomonas aeuroginosa) and two fungi
(Aspergillus niger and Aspergillus fumigatus) strains using Cup plate method

Keywords:. - Antimicrobial activity, 5-methylpyrazine-2-carbdic/acid NH (OCH) CHs.HCI, microwave.

INTRODUCTION

Azomethines are generally known as Schiff baséwtmur Hugo Schiff, who synthesized such compoumntiese
are the compounds containing characteristic -Caidugg. Several methods have been reported for tgapation
of azomethines. Selvam et. al [1] have preparefisamide and its derivatives as anti-HIV agentsrd/iet. al [2]
have marked the biological activity of Schiff basgsthesized from aminothiazoles. Ernst Bayer [@ heported
some metallocomplex Schiff bases derived f@amino phenol. Schiff bases can be synthesized &moraromatic
amine and a carbonyl compound by nucleophilic @idiforming a hemiaminal, followed by a dehydratitm
generate an imine [4]. They are well known interratxs for the preparation of azetidinones, thialmotines,
oxadiazolines and many other derivatives. Azomethiaxhibit a wide range of pharmacological acteitiike
antimicrobial [5], antiparasitic [6], anti-inflamrigay [7], anticancer [8] etc. A large number of stituted pyrazole
derivatives are prepared and tested for varietpiofogical activities like anti HIV [9], anti-inflamatory [10],
antimicrobial [11], fungicidal [12] etc. Pyridinesdvatives also possess wide therapeutic activitieh as antiviral
[13], anti HIV [14], anticancer [15], antitumor [JL&ntimicrobial [17].

In view of their biological activity, Methylpyridirrepresent one of the most interesting groups kdl@ids. In
particular, Methylpyridin alkaloids such as sedatihwpnotic drug Methaqualone. The development of methods
for the expeditious synthesis of biologically redav heterocyclic compounds, we became interestetheén
possibility of developing the methods reportedtlie literature for constructing Methylpyridin ringystem,
containing ortho-amino benzanilides as startingemiats, we have successfully tried to minimize thenber of
steps, in which the intermediate.
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MATERIALSAND METHODS

2.1 General conditions

All the reagents were obtained commercially (S2fimdia) and used with further purification. Metipoints were
determined by open capillary method. The IR speitrakBr pellets) were recorded on a Perkin-EIm&nHe
spectrophotometéH NMR (CDCL 400 MHz)and®*C NMR (DMSO-d, 100.6 MHz) were recorded on spectrometer
TMS as internal standard (chemical shifts and pprivjass spectra were recorded on a VG micromassi0-70
instrument. The purity of the compounds was chedkedLC on silica gel plates using a mixture of exane and
ethyl acetate.

2.2 Synthesis

2.2.1 Synthesis of N-methoxy-N,5-dimethylpyrazine-2-car boxamide (2a-j)

To a stirred solution of 5-methyl pyrazine-2-carjox acid (a) (1.0g, 1.0 eq) in DCM (20 mL) was added
triethylamine (1.5 eq) followed by HATU (1.5 eq)daNH (OCH;) CHz.HCI (1.5 eq) at 0 °C. The resulting reaction
mixture was stirred at RT for 4 h. After the coetn of reaction, reaction mixture was dilutedhmtater and
extracted with ethyl acetate. The combined orgdener was washed with brine dried over sodium selfnd
solvent was evaporated under reduced pressuréoral @ude residue. The residue was triturated dighhyl ether
to afford N-methoxy —N, 5-dimethyl pyrazine-2-caxbmide(2a) as thick liquid (yield 80%).

2.2.2 Synthesis of (4-chlorophenyl) (5-methylpyrazin-2-yl) methanone (4a-j)

To a stirred solution of compound N-methoxy —N,Fdthyl pyrazine-2-carboxamided) (1.0 g 1.0 eq) in
tetrahydrofuran (10 mL) was added 4-Chloro phemgfnesium bromide (1.2 eq,1M) under nitrogen atmesgpat
0 'C and stirred for 30 min, reaction mixture was aqut with saturated ammonium chloride solution esnd
cooling condition and extracted with ethyl acetaldhe combined organic layers were washed withebaind dried
over sodium sulfate. Solvent was evaporated urethraed pressure to afford crude .The crude residisepurified
by column chromatography to give pure compoundhlérophenyl) (5-methylpyrazin-2-yl) methanonéa) as a
thick liquid (yield 70%).

2.2.3 General procedurefor the synthesis of title compound (4-Chlorophenyl) (6-M ethylpyridin-3-yl) (5a-j)

To a stirred solution of (4-chlorophenyl) (5-metbyilazin-2-yl) methanoneté) (1.0 g, 1.0 eq) in ethanol (10 mL)
was added ammonium acetate (15 eq) and Sodium oyolmydride (1.5eq) at O °C. The resulting reactioms
irradiated with microwave at 90 °for 30 min. Afteompletion of the reaction, reaction mixture wasitdd with
water and extracted with ethyl acetate. The contbimganic layer was washed with brine (500 mL)edrover
sodium sulfate and solvent was evaporated underceglpressure to get a pure compound (4-Chlorophésy
methylpyrazin-2-yl) methanaminé&d) as a thick liquid (yield 90%)6-k). Characterization data ok are given
below.

2.2.3.1 (4-Chlorophenyl)(5-methylpyr azin-2-yl)methanamine (5a)

Mp: 132-133 °C. IR (DCM, cif): 3369.93, 1593.90, 1485.66, 1339.79, 1151.069108 1034.04, and 895.2%H
NMR (400 MHz, DMSO ¢) é: 8.65 (d,J = 1.2 Hz, 1 H), 8.40 (dl = 0.8 Hz, 1 H), 7.42-7.40 (m, 2 H), 7.35-7.32 (m,
2 H), 5.16 (s, 1 H), 2.51-2.49 (brs, 2 H), 2.443sH). *C NMR (100.57 MHz,DMSO d) &: 156.34, 151.52,
144.08, 143.02, 141.72, 131.18, 128.74, 128.081520.65. DIPMS: m/z at 234.0 [M+H}

2.2.3.2 (4-Chlorophenyl) (6-methoxypyridin-3-yl)methanamine (5b)

Mp: 130-134 °C. IR (DCM, Cr'ﬁ): 3372.9, 2945.4, 2845.7,1606, 1573.9, 1489.24 5394.287.6, 1090.5, 1025.2 and
828.82.'H NMR (400 MHz, DMSO ¢) 5: 8.15 (d,J = 2.0 Hz, 1 H), 7.62 (dd}; = 2.4 Hz,J, = 8.8 Hz, 1 H), 7.41 (d,
2H,J=8.4Hz), 7.34 (d, 2 H=8.8 Hz), 6.72 (dJ = 8.8 Hz, 1 H), 5.08 (s, 1 H), 3.8 (s, 3 H), 2(B#s, 2 H).°C
NMR (100.57 MHz,CDCly) &: 163.4, 144.9, 143.4, 137.4, 133.3, 132.8, 12824,9, 110.9, 56.3, 53.37. DIPMS:
m/z at 249.0 [M+H]’

2.2.3.3 Phenyl (pyridazin-3-yl)methanamine (5c)

Mp: 122-123 °C. IR (KBr, ci): 3420.66, 2922.80, 2592.48, 1611.02, 1525.359143 and 1009.7fH NMR
(400 MHz, DMSO-g) §: 9.29-9.27 (m, 3 H), 7.79-7.71 (m, 2 H), 7.56-7(B% 2 H), 7.47-7.38 (m, 4 H), 5.98-5.95
(m, 1 H).lSC NMR (100.57 MHz, RO) &: 160.10, 148.86, 134.80, 133.42, 132.79, 130.39,70, 128.69, 56.64.
DIPMS: m/z at 186.1 [(M-HCI) +H].
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2.2.3.4 (4-Chlorophenyl) (6-methylpyridin-3-yl)methanamine (5d)

Mp: 130-131 °C. IR (DCM, ci): 3368.70, 1600.25, 1488.00, 1396.39, 1297.539688 1013.96, and 827.1#
NMR (400 MHz, DMSO ¢) &: 8.44 (d,J = 2.0 Hz, 1 H), 7.60 (d}; = 2.4 Hz,J, = 8.0 Hz, 1 H), 7.42-7.40 (m, 2 H),
7.35-7.33 (m, 2 H), 7.15 (d,= 8.0 Hz, 1 H), 5.10 (s, 1 H), 2.51-2.49 (m, 3 RIB5 (br s, 2 H)**C NMR (100.57
MHz, DMSO d;) &: 155.95, 147.57, 145.33, 138.63, 134.46, 130.99,40, 128.08, 122.58, 56.05, 23.54. DIPMS:
m/z at 233.0 [M+H]).

2.2.3.5 2-(3-M ehylisoxazol-5-yl)-1-phenylehanamine (5€)

Mp: 130-133 °C. IR (KBr, ci): 3436.59, 2907.83, 2745.76, 2608.78, 2583.99,08% 2464.65, 1613.75,
1576.07, 1417.10, 1497.09, 1458.45, 1442.65, 1213.738.82, 1111.52, 1022.48, 1001.25, and 896tF MR
(400 MHz, DMSO g) é: 9.08-9.07(m, 3 H), 7.58 (dd; = 1.6 Hz,J, = 7.6 Hz, 2 H), 7.40-7.33 (m, 3 H), 6.05 (s, 1
H), 4.64-4.58 (m, 1 H), 3.61 (dd, = 4.8 Hz,J, = 15.2 Hz, 1 H), 3.50-3.43 (m, 1 H), 2.0 (s, 3 HE& NMR (100.57
MHz, DMSO o) &: 167.30, 159.39, 136.47, 128.92, 128.66, 127.88,95, 52.63, 31.24, 10.93. DIPMS: m/z at
203.1, [(M-HCI) +H]".

2.2.3.6 2, 2, 2-Trifluoro-1(pyridine-2-yl)ethanamine(5f)

Mp: 125-127 °C. IR (KBr, cf): 3436.53, 3062.13, 2846.22, 2595.56, 1635.130582 1264.22, 1206.21, and
1123.20H NMR (400 MHz, DMSO-g) 8: 9.70 (br s, 3 H), 8.71 (d,= 4.4 Hz, 1 H), 7.99 (] = 7.6 Hz, 1 H), 7.72
(d,J=8.0 Hz, 1 H), 7.57 (dd,= 4.8 Hz,J, = 7.6 Hz, 1 H) 5.74 (t) = 7.8 Hz, 1 H)*C NMR (100 MHz, DMSO-
dg) 8: 149.47, 147.97, 137.91, 127.57, 125.41, 124.98,96, 119.15, 54.80, 54.49, 54.18, 53.87. DIPM& at
176.9 [(M-HCI) +H]*

2.2.3.7 1-(4-mehoxypyridin-2-yl) ethanamine (5g)

Mp: 132-133 °C. IR (DCM, cff): 3358.93, 3285.71, 2971.57, 1598.67, 1438.62673) and 1036.35H NMR
(300 MHz, DMSO-g) &: 8.28 (d,J = 5.4 Hz, 1 H), 7.02 (d] = 5.4 Hz, 1 H), 6.78 (dd}; = 2.5 Hz,J, = 5.5 Hz, 1
H), 3.92 (qJ = 6.9 Hz, 2 H), 3.815 (s, 3 H), 1.91 (br s, 2 HP5 (d,J = 6.6 Hz, 3 H)**C NMR (75 MHz, DMSO-
de) 8: 168.70, 165.68, 149.77, 107.78, 105.55, 55.04,4524.63. DIPMS: m/z at 153.0 [M+H]

2.2.3.8 Cyclopropyl (1-methyl-1H-pyrazol-5-yl) methanamine (5h)

Mp: 130-133 °C. IR (KBr, ci): 3555.41, 3435.37, 3122.64, 2862.67, 1590.14,7B&) 1411.49, 1320.59,
1286.36, 1119.68, and 828.0A NMR (400 MHz, DMSO-¢) § 8.28 (d,J = 5.4 Hz, 1 H), 7.42 (dl = 2.0 Hz, 1 H),
6.56 (d,J=2.0 Hz, 1 H), 5.28 (br s, 5 H) 4.02 (= 5.4 Hz , 1 H), 3.82 (s, 3 H), 1.41-1.35 (m, 1 6166-0.61 (m,
1 H), 0.55-0.47 (m, 4 H}*C NMR (75 MHz, DMSO-¢) &: 139.82, 137.55, 105.66, 49.55, 36.91, 14.83,,858.
DIPMS: m/z at 152.0, [(M-HCI) +HJ).

2.2.3.9 6-(1-aminoethyl) pyridin-3-ol (5i)

Mp: 135-136 °C. IR (KBr, ci): 3451.39, 2929.47, 2661.00, 1621.39, 1567.941 422 1226.02, and 858.0'H
NMR (400 MHz, DMSO ¢) é: 10.4 (br, 1 H), 8.456 (br s, 3 H), 8.20 {ds 2.4 Hz, 1 H), 7.46 (d] = 8.7 Hz, 1 H),
7.38 (dd,J; = 2.6 Hz,J, = 8.5 Hz, 1 H), 4.45 (1) = 6.15 Hz, 1 H)*C NMR (75 MHz,D,0) &: 155.94, 141.47,
133.08, 131.00, 125.80, 47.68, 17.78. DIPMS: m/Z38.1[(M-HCI) +H]").

2.2.3.10 4-(4-fluor ophenyl) buane-2-amine (5j)

Mp: 129-131 °C. IR (KBr, cf): 2929.24, 1607.29, 1509.48, 1457.15, 1219.96458 and 826.00H NMR
(300 MHz, DMSO-¢) 3: 8.12 (br s, 3 H), 7.28-7.23 (m, 2 H), 7.16-7.68 2 H),4.25 (dJ = 4.2Hz 2 H), 2.75 ( s,
3 H), 2.68-2.62 (m, 2 H), 2.53-2.41 (m, 1 H}C NMR (100.57 MHz, DMSO+ &: 161.85, 159.45, 137.15,
137.12, 130.00, 129.91, 115.14, 114.93, 46.28,0329.93, 18.01. DIPMS: m/z at 168.0, [(M-H) +H]

RESULTSAND DISCUSSION

3.1 Chemistry
We have successfully ten novel compoundsj 5n good vyields via (4-chlorophenyl) (5-methylpyira2-yl)
methanond4a) by employing the reaction sequences shown in (sehB.

Esterification of compoun@ was brought out in presence of 5-methyl pyraziredoxylic acid {a) was added
triethylamine followed by HATU and NH (OGHCH3.HCI at 0 °C. The resulting reaction mixturasastirred at
room temperature for 4 h. After the completiorredction, reaction mixture was diluted with watad &xtracted
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with ethyl acetate. The combined organic layer washed with brine dried over sodium sulfate andesdl was
evaporated under reduced pressure to afford cresidue. The residue was triturated with diethylafford N-
methoxy —N, 5-dimethyl pyrazine-2-carboxami@a) yield 80% as a thick liquid. To a solution of N-tinexy —N,
5-dimethyl pyrazine-2-carboxamidga) in tetrahydrofuran was added 4-Chloro phenyl meagum bromidg3a)
under nitrogen atmosphere at@and stirred for 30 min. reaction mixture was auedl with saturated ammonium
chloride solution under cooling condition and egteal with ethyl acetate. The combined organic kysere
washed with brine and dried over sodium sulfatdve3d was evaporated under reduced pressure todadfode,
the crude residue was purified by column chromaplgy o give pure compound (4-chlorophenyl) (5-
methylpyrazin-2-yl) methanor(da) as thick liquid (yield 70%).

The reaction sequence employed for the synthegdiltompounds is shown ifs¢heme 1). To a stirred solution

of (4-chlorophenyl) (5-methylpyrazin-2-yl) methamofa) in ethanol was added ammonium acetate (15eq) and
Sodium cynoborohydride (1.5eq) at 0 °C. The resgltieaction was irradiated with microwave at 90 36rmin.
reaction mixture was diluted with water and extdctvith ethyl acetate. The combined organic layas washed
with brine (500 mL) dried over sodium sulfate amivent was evaporated under reduced pressure ta gete
compound (4-Chlorophenyl)(5-methylpyrazin-2-yl) imanamine %a),appeared atH NMR (400 MHz, DMSO ¢)

3: 8.65 (d,J =1.2 Hz, 1 H), 8.40 (d] = 0.8 Hz, 1 H), 7.42-7.40 (m, 2 H), 7.35-7.32 @), 5.16 (s, 1 H), 2.51-
2.49 (brs, 2 H), 2.44 (s, 3 HYC NMR (100.57 MHzDMSO d) &: 156.34, 151.52, 144.08, 143.02, 141.72, 131.18,
128.74, 128.05, 57.81, 20.65. DIPMS: m/z at 23M&H] ).

3.2. Antimicrobial Activity
In view of developing new class of antimicrobiakats, synthesized novel compounds were screenetidorin

vitro antimicrobial activities to determine zone iohibition at 100pug/mL against two Gram-positive bacteria
(Staphylococcus aureus, Bacillus subtilis and tweanGnegative bacteria Escherichia coli, Pseudomonas
aeruginosa, as well as two fungi Aspergillus nigespergillus fumigates strains using Cup platehodt where
inoculated Muller-Hilton agar for bacteria and Sataud dextrose agar for fungi was poured onto ttrdiged petri
dishes (25-30 mL each petri dish). The poured n@hteras allowed to set (30 min.) and thereafter ‘QePS’
(06mm diameter) was made by punching into the sgdace with a sterile cork borer and scoopingtbetpunched
part of the agar. Into these cups the test compsaohdion (0.1mL) was added with the help of a mipipette. The
plates were incubated at 37° C for 14h for bactand 30 h for fungi and the results were noted. fElse solution
was prepared by DMSO as solvent.

The obtained results, depicted in Table 1, revethatl all the synthesized compoundsj5could effectively, to
some extent, inhibit the growth of all tested stsain vitro. In antibacterial studies, all the caupds tested were
found less active towards Bacillus subtilis, as pamed to other one strain of bacteria. Most of chexpounds
showed moderate to good activity against Staphyglogs aureus, Pseudomonas aeruginosa. Compéanfisand
5i have shown good antibacterial activity againstp®ybococcus aureusa, 5b and 5i have shown moderate
activity against Escherichia coli. Out of two stimiof fungi, these compounds were found to bedetige against
Aspergillus niger whereas showed moderate to gotidity against Aspergillus fumigatus.

Table-1. Antimicrobial activity of title compounds 5a-j

Compound Gram positivetbaa Gram negative bdeter Fungi
Aureus subtillis coli aeuroginosa niger fumigatus

5a 15 12 11 13 11 18
5b 13 12 15 12 10 18
5c 14 10 15 12 11 15
5d 13 11 12 11 12 18
5e 13 10 10 11 11 18
5f 14 11 10 13 13 16
59 13 10 12 12 13 18
5h 16 10 14 14 14 18
5i 15 13 16 14 14 18
5j 13 11 13 13 13 18
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1 2 3 4
C
\/\N \/\N O/ Cl \/\N
| | [ N |
N OH N N\ ~
Mg
o) o) &l ©
b RO OCl/OfN\ (
= OH ! =
AN Cl<
Ii{r o
o) o o)
N. N. N.
N OH P N - P
Mg
o) o) o)
o) o) cl o
S
7Ny on ﬁ N Mg/©/ |
~
o) \
N” N” ~ Cl N Cl
I\ OH /
N\O N\O\ Nb Mg N/\\
/ cl 0
F F F
F O/ F / N C N F
Ho— F N F _ Mg & F
o) /o = o)

www.scholar sresear chlibrary.com

rt

439

91

87

91

82

80



59

5h

5

0
o}
N \ (\)/
N\
o}
) -
- \ Ot
Ho Y /TOF O~N N/ Br~ig
OH /N ‘ Mg

Madhvesh Pathak et al Der Pharma Chemica, 2014, 6 (6):435-441

/ o—

_ 85
o )
0 H,N N
y NH,
N /
Br\MA /M N 90
9 / o) \ /N
O —_—
\ OH
IaWs
(@]
F

B\

N
\

=z-0

~ BI’\ s
0 Mg

$
~ OH
O ~
7
N \N
/05 /
o
w /

’

7\

2

We have successfully synthesized ten novel (4-©ploenyl) (6-Methylpyridin-3-yl) (5a-j) containing (4-
chlorophenyl) (5-methylpyrazin-2-yl) methano(a) in good yields. The structures of all the compaumere
confirmed by their spectral data. All the newly thegsized compounds were screened for their MIC zzomeé of
inhibition against four strains of bacteria and tstains of fungi. Amongst the compounds screeneakt of the
compounds have shown moderate to good antibacgmhlantifungal properties whereas some compouads h
shown promising antifungal properties, which wargHer used to determine MBC and MFC against satected
strains of bacteria and fungi. It is also suggegte@hlorophenyl) (6-Methylpyridin-3-yl) are worthfpr further
investigations as potential antimicrobial agents.

\

CONCLUSION

REFERENCES

[1] Selvam P, Chandramohan M, De Clercq E, Witwdd and Pannecouque Eur J Pharm <ci., 2001, 14(4),
313-316.

[2] More P G, Bhalvankar R B and Pattar SJydian Chem Soc., 2001, 78, 474-475.

[3] Bayer E,ChemBer., 1957, 90(10), 2325-2338.

[4] Amanda J Gallant, Brian O Patrick and Mark ddachlan,) Org Chem., 2004, 69(25), 8739-8744.

[5] Chambhare R V, Khadse B G, Bobde A S and BahekH,Eur J Med Chem., 2003, 38(7), 89-100.

[6] Rathelot P, Azas N, El-Kashef H and Delma&@#, J Med Chem., 2002, 37(8), 671-679.

[7] Holla B S, Malini KV, Rao B S, Sarojini B Knad Kumari N SEur J Med Chem., 2003, 38(7), 313-318.

[8] Holla B S, Veerendra B, Shivananda M K and jBooB, Eur J Med Chem., 2003, 38(7), 759-767.

[9] Michael J G and Carolyn B,Med Chem., 2000, 43(5), 1034-1040.

[10] Bekhit A A, Fahmy H T Y and Baraka A NEur J Med Chem., 2003, 38(1), 27-36.

[11] Freddy H and Fernandes PJ3$ndian Chem Soc., 1988, 65(10), 691-694.

[12] Itaru O and Kazuhiko KChem Abstr., 2003, 138, 401728x

[13] Tabarrini O, Manfroni G, Fravolini A, Ceccliel, Sabatini S, De Clercq E, Rozenski J, Canarcrigi
Dutartre H,J Med Chem., 2006, 49(8), 2621-2627.

[14] Balzarini J, Stevens M, De Clercq E, Schols dd Pannecouque @, Antimicrob Chemother. , 2005,
55(2),135-138.

[15] Cocco M T, Congiu C, Lilliu VV and Onnis Eur J Med Chem., 2005, 40(12),1365.

[16] Kovala-Demertzi D, Boccarelli A, Demertzis Mand Coluccia MChemother., 2007, 53,148-152.

[17] Almeida V D, Mauro, Souza V N, Marcus, BarhoR Nadia, Silva P, Frederico, Amarante W, Giovanni
Cardoso H and Silvid,ettersin Drug Design and Discovery, 2007, 4, 149.

[18] Weitzel, K. W.; Wickman, J. M.; Augustin, &.; Strom, J. GClinical Therapeutics 2000, 22, 1254.

[19] Ming, L.; Wei-Si, G.; Li-Rong, W.; Bo, Qliegou Huaxue 2006, 25, 108.

440
www.scholar sresear chlibrary.com



Madhvesh Pathak et al Der Pharma Chemica, 2014, 6 (6):435-441

[20] Mirza, N. R.; Rodgers, R. J.; Mathiasen, LJS?harmacol. Exp. Ther. 2006, 316, 1291

[21]Ibrahim, H. M.; Makhseed, S.; Abdel-Motaleb, R.; Makhloof, A. A.; Elnagdi, M. HHeterocycles 2007, 71,
1951.

[22] Khalil, K. D.; Al-Matar, H. M.; Al-Dorri, D.M.; Elnagdi, M. H.Tetrahedron 2009, 65, 9421.

[23] McFadden, H.G.; Huppatz, J.L.; Halladay, PAKstral. J. Chem. 1993, 46, 873.

[24] Jianguo, S.; Peiyu, W.; Ming, Z.; Qi, ¥angzhou, Daxue Xuebao, Ziran Kexueban 1998, 1, 17.

[25] Abdel-Motaleb, R. M.; Makhloof, A. A.; Ibraim, H. M.; Elnagdi, M. HJ. Heterocycl. Chem. 2007, 44, 109.
[26] Slatt, J.; Romero, |.; Bergman,nthesis 2004, 2760.

[27] Aziz, S. |.; Anwar, H. F.; Felita, D. H.; Egdi, M. H.J. Heterocycl. Chem. 2007, 44, 725.

[28] Kenawi, I. M.; Elnagdi, M. HSpectrochim. Acta Molecul. Biomolecul. Spectroscopy 2006,65A, 805.

[29] Ghozlan, S. A. S.; Abdelhamid, I. A.; Ibrahif. M.; Elnagdi, M. HArkivoc 2006, (xv), 53.

[30] Al-Matar, H.M.; Riyadh, S.M.; Elnagdi, M. HArkivoc 2007, (xiii), 53.

441
www.scholar sresear chlibrary.com



