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extracting the coloured complex in presence of various
acid solutions and buffers. The maximum and constant
colour intensity was observed when 0.1 N HCl was used.
Several organic solvents such as methylene dichloride,
chloroform and carbon tetrachloride were tried for
extraction of the coloured complex from the aqueous
phase. However, chloroform was found to be the most
suitable solvent. The absorbance of the complex was
found to be stable for more than 12 h. The proposed
method of determination of carvedilol shows molar
absorptivity of 1.8 × 104. Linear regression of absorbance
with concentration gave a correlation coefficient of 0.9995
and RSD was found to be less than two. The method
developed in the present work was found to be
sensitive, accurate, precise and reproducible and can be

TABLE 1: ASSAY AND RECOVERY OF CARVEDILOL

Dosage form Labeled *Amount found *Percentage
Tablet Amount (mg) Recovery

(mg) (%)

A 12.5 12.36 98.86 99.45

B 12.5 12.35 98.78 99.40

C 12.5 12.54 100.35 100.65

Market samples of carvedilol in tablet dosage form used in this investigation

were: A. Tablet Carloc, Label claim: Each film coated tablet contains 12.5

mg carvedilol. Manufactured and marketed by Cipla Ltd. Mumbai. B. Tablet

Carvas, Label claim: Each film coated tablet contains 12.5 mg carvedilol.

Manufactured and marketed by: Medley Laboratories Ltd. Mumbai. And C.

Tablet Cardivas, Label claim: Each film coated tablet contains 12.5 mg

carvedilol. Manufactured and marketed by: Sun Pharmaceuticals Ltd.

Ahemadabad. *Each value is an average of five readings.

used for routine determination of carvedilol in bulk and
in dosage forms.
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The title compounds 2-methyl-3-(substituted methylamino)-(3H)-quinazolin-4-ones were synthesized by 
condensing the active hydrogen atom of the amino group of 3-amino-2-methyl-(3H)-quinazolin-4-one with 
formaldehyde and appropriate amines. Their structures were confirmed by spectral data (IR, 1H-NMR and Mass) 
and the purity was ascertained by elemental analysis. Investigation of antimicrobial activity of the test compounds 
was performed by agar dilution method against 7 pathogenic bacteria, 3 pathogenic fungi and antiHIV activity 
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against replication of HIV-1(IIIB) and HIV-2 (ROD) in MT-4 cells. The compounds exhibited significant 
antibacterial and antifungal activities. 

Quinazolines and condensed quinazolines are reported 
to show potent cytotoxic1,2 and antimicrobial activities, such 
as antibacterial3, antifungal4 and antiHIV5,6. In view of 
these facts and as a continuation of our earlier studies5-7 

on quinazolines, a series of 2-methyl-3-(substituted 
methylamino)-(3H)-quinazolin-4-ones were synthesized. 
The title compounds were synthesized by condensing the 

of anthranilic acid (1.4g, 0.01mol) and acetic anhydride 
(9.4 ml, 0.1 mol) was refluxed on gentle flame for 1 h. 
The excess acetic anhydride was distilled off under 
reduced pressure and the residue was dissolved in 
petroleum ether and kept aside for 1 h, to yield 2-methyl
3,1-benzoxazin-one. Yield: 1.2 g (75%); mp: 182 °; IR 
(KBr): 1700 (C=O) and 1640 (C=N); NMR (CDCl

3
) (δ 

(w
ww

active hydrogen atom of the amino group of 3-amino-2
methyl-(3H)-quinazolin-4-one with formaldehyde and 
appropriate amines (Scheme 1). The starting material was 
synthesized from anthranilic acid using methods reported 
from our laboratory8. The title compounds were screened 
for antibacterial and antifungal activities by agar dilution 
method and antiHIV activity against HIV-1(IIIB), HIV
2(ROD) in MT-4 cells. 

Melting points were determined in open capillary tubes 
on a electrically heated melting point apparatus and are 
uncorrected. IR spectra were recorded in KBr on a 
Perkin Elmer-841 grating spectrometer (cm-1), Mass 
spectra on a varian Atlas CH-7 mass spectrometer at 70 
eV and NMR Spectra on a varian A-60 or EM-360 
spectrometer, using TMS as internal standard. Elemental 
analysis were performed on a Carlo Erba 1108 CHN 

The starting material, 3-amino-2-methyl-(3H)-quinazolin-4
one was synthesized by the following method. A mixture 

ppm): 2.5 (s, 3H, CH
3
), 6.9-7.4 (m, 4H, ArH); MS (m/z) 161 

(M+); Anal. (C
9
H

7
NO

2
) C, H, N. A mixture of the above 

prepared 2-methyl-3,1-benzoxazin-one (1.5 g, 0.01 mol) 
and hydrazine hydrate (1.4 ml, 0.03 mol) in ethanol was 
refluxed for 3 h and cooled. The separated solid was 
recrystallized from ethanol. Yield: 1.3 g (80%); mp: 140
142°; IR (KBr): 3300-3260 (NH
and 1600 (C=C); NMR (CDCl

3
) (δ ppm): 2.6 (s, 3H, CH

4.6 (s, 2H, NH
2
), 6.6-7.2 (m, 4H, ArH); Ms (m/z) 175 (M+); 

Anal. (C
9
H

9
N

3
O) C, H, N. 

The title compound 2-methyl-3-(dimethylamino)methylamino
(3H)-quinazolin-4-one (1) was synthesized by adding a 
mixture of formalin (37-41%; 1 ml) and dimethylamine (0.26 
ml, 0.005 mol) drop by drop with stirring to a slurry of 3
amino-2-methyl-(3H)-quinazolin-4-one (0.81 g, 0.005 mol) in 
dimethylformamide (15 ml). The reaction mixture was 
heated on a water bath for about 25 min. After cooling, it 
was poured into ice-water, the solid obtained was filtered, 
washed with water, dried and recrystallized from ethanol. 
Yield: 0.82 g (71%); mp: 116°; IR (KBr): 3280 (NH), 2860 
(-CH

2
), 1700 (C=O); NMR (CDCl

N(CH
3
)2), 2.6 (s, 3H, CH

3
), 5.1 (s, 2H, CH

Ar-H), 9.0 (t, 1H, NH); MS (m/z) 232 (M+); Anal. 
(C

12
H

16
N

4
O) C, H, N. The other compounds 2-10 were 

synthesized similarly. 

Scheme 1: Synthesis of 2-methyl-3-(substitutedmethylamino)
(3H)-quinazolin-4-ones from anthranilic acid 
Substituents R:1=Dimethyl, 2=Diethyl, 3= Pyrrolidinyl, 
4=Morpholinyl, 5= Piperazinyl, 6=Phenyl, 7= 4-carboxy 
phenyl, 8= 4-sulphonamido phenyl,9= Pyridin-2-yl, 10= 
Benzimidazol-1-yl. 

), 1680 (C=O), 1640 (C=N)
2

),
3

analyzer. 

) (δ ppm): 2.3 (s, 6H,
3

), 7.2-7.7 (m, 4H,
2

The title compounds 1-5 were tested for antiHIV activity 
against replication of HIV-1(IIIB) and HIV-2(ROD) in 
MT-4 cells5. The MT-4 cells were grown in RPMI-1640 
DM (Dutch modification) medium (Flow lab, Irvine, 
Scotland), supplemented with 10% (v/v) heat inactivated 
fetal calf serum and 20 µg/ml gentamicin (E. Merck, 
Darmstadt, Germany). HIV-1 (IIIB) and HIV-2 (ROD) 
were obtained from the culture supernatant of HIV-1 
infected MT-4 cell lines and the virus stocks were stored 
at -70° until used. The antiHIV assay was carried out in 
microtiter plates filled with 100 µl of medium and 25 µl 
volumes of compounds in triplicate so as to allow 
simultaneous evaluation of their effects on HIV and mock 
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TABLE 1: ANTIHIV ACTIVITY AND CYTOTOXICITY OF 
TEST COMPOUNDS IN MT-4 CELLS 

Compound Strain ECa 
50 

CCb 
50 

Max 
code (µg/ml)  (µg/ml) protection 

1 HIV-1(IIIB) >15.4 15.4 2 

>25.0 >25.0 0 

HIV-2(ROD) >25.0 >25.0 25 

>52.9 >52.9 1 

2 HIV-1(IIIB) >54.9 54.9 2 

>41.4 41.4 0 

HIV-2(ROD) >77.9 77.9 12 

>62.0 62.0 0 

3 HIV-1(IIIB) >14.0 14.0 1 

>15.2 15.2 1 

and the compound 4 showed 21% protection against 
HIV-1 (IIIB) while the compounds 2 and 3 showed 
moderate protection at sub toxic concentration. 

The compounds 1-10 were tested for antibacterial and 
antifungal activities by agar dilution method9,10, all bacteria 
were grown on Muller-Hington Agar (Hi-media) plates (37°, 
24 h) and fungi were grown on sabouraud dextrose agar 
(Hi-media) plates (26°, 48-72 h). The minimum inhibitory 
concentration (MIC) was considered to be the lowest 
concentration that completely inhibited the growth on 

HIV-2(ROD)	 >25.0 25.0 17 agar plates, disregarding a single colony or faint haze 
>35.7 >35.7 0 caused by the innoculum. The MIC values of the

HIV-1(IIIB)	 >50.0 50.0 21 

>65.9 65.9 1 synthesized compounds against 7 bacteria and 3 fungi are 
HIV-2(ROD)	 >69.5 69.5 10 presented in Table 2. The activity of reference 

>71.7 71.7 03 compounds, norfloxacin and clotrimazole are also
HIV-1(IIIB)	 >12.2 >12.2 0 

>13.3 >13.3 0 included.

HIV-2(ROD) >25.0 >25.0 0


HIV-1(IIIB) 0.0012 65.90 0

The results of antibacterial activity (Table 2) revealed thatHIV-2(ROD) 0.00062 65.90 0 

aEffective concentration of compound, achieving 50% protection of MT-4 all the test compounds showed moderate activity against 
cells against the cytopathic effect of HIV; bCytotoxic concentration of the tested bacteria. The compound with 4-carboxyphenyl
compound required to reduce the viability of normal uninfected MT-4 cells 

substitution (7) and 2-pyridyl substitution (compound 9) 
exhibited equipotent activity with norfloxacin against S. 

infected cells. Fifty microlitres of HIV at 100 CCID
50 paratyphi. The compound 7 exhibited good activity 

medium was added to either infected or mock infected against P. aeruginosa, B. subtilis and S. typhinurium. The 
part of microtiter tray. The cell cultures were incubated at compound 9 showed good activity against K. pneumoniae, 
37° in a humidified atmosphere of 5% CO

2
 in air. Five B. subtilis and S. typhinurium. Compounds with 

days after infection the viability of mock and HIV-infected heterocyclic substituents (compound 7, 9 and 10) showed 
cells were examined spectrophotometrically by the MTT equipotent activity with the reference standard 
method. The effective dose of compound achieving 50% clotrimazole against M. audouinii. 
protection of MT-4 cells against the cytopathic effect 
(Viruses cause cell degeneration or cell death, which can REFERENCES 
be seen by microscopical examination of cultures. Cell 
degeneration is manifested by certain pathological 1. Papoulis, R., Andrew, T., Ronald, Q. and Sherry, F., J. Med. Chem., 

changes) of HIV (EC ), the cytotoxic dose of compound, 1999, 42,1007 
50	 2. Shah, B.R., Bhatt, J.J., Patel, H.H., Undavia, N.H., Trivedi, P.B. and

required to reduce the viability of normal uninfected MT- Desai, N. C., Indian J. Chem., 1995, 34B, 201 
4 cells by 50% (CC ) were calculated. 3. Jantova, S., Hudecova, D., Stankovsty, S. and Ruzotoval, H., Folia

50
Microbial Prabha., 1995, 40, 611. 

AZT 

by 50%. 

The results of antiHIV data (Table 1) indicates that the 
4.	 Chan, J.H., Hong, J.S., Kuper, L.F., Jeyner, S.S., Tansik, R.I. and 

Boytos, C.M., J. Med. Chem., 1995, 38, 3608. 
compound 1 showed 25% protection against HIV-2 (ROD) 5.	 Alagarsamy, V., Pathak, U.S., Sriram, D., Pandeya, S.N. and Clercq, 

TABLE 2: ANTIBACTERIAL AND ANTIFUNGAL ACTIVITIES OF TEST COMPOUNDS (MIC VALUES (µµµµµg/ml))a 

Microorganism 1 2 3 4 5 6 7 8 9 10 Norfloxacin Clotrimazole 

K. pneumoniae 156 39 39 156 39 78 39 78 09 156 2 -

P. aeruginosa 78 39 39 78 156 78 09 39 78 78 1 -

E. tarda 39 156 156 39 156 78 78 78 156 39 1 -

B. subtilis 156 39 39 78 156 39 09 78 09 78 1 -

S. typhimurium 39 156 78 39 78 39 09 78 09 78 4 -

P. vulgaris 78 39 39 39 156 39 78 156 78 39 1 -

S. paratyphi 156 156 39 39 78 156 09 156 09 156 9 -

C. albicans 39 39 156 39 78 39 39 39 78 156 - 1 

A. niger 78 39 39 156 39 39 156 39 156 39 - 2 

M. audouinii 39 39 39 39 19 78 156 78 19 19 - 19 

aMIC. Minimum inhibitory concentration 
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).Two simple and sensitive spectrophotometric methods (A and B) for the determination of racecadotril in bulk

drugs and pharmaceutical formulations are described. In method A, methanol was used as solvent and shows
absorption maximum at 231 nm. In method B, the solvent used was acetonitrile:water in the ratio of 1:3 and shows
absorption maximum at 232 nm. The Beer’s law range for method A is 25-100 µg/ml and 20-80 µg/ml for
method B. When capsules dosage forms were analyzed, the results obtained by the proposed methods are in good
agreement with the labeled amounts and the results were validated statistically.

New Spectrophotometric Methods for theNew Spectrophotometric Methods for theNew Spectrophotometric Methods for theNew Spectrophotometric Methods for theNew Spectrophotometric Methods for the
Determination of Racecadotril in Bulk Drug andDetermination of Racecadotril in Bulk Drug andDetermination of Racecadotril in Bulk Drug andDetermination of Racecadotril in Bulk Drug andDetermination of Racecadotril in Bulk Drug and
CapsulesCapsulesCapsulesCapsulesCapsules
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Racecadotril is an effective and safe drug for acute
diarrhea in adults and children. Chemically racecadotril is
N-[(R,S)-3-acetylmercapto-2-benzylpropanoyl]-glycine
benzyl ester1-3 (fig. 1). The Drug Controller General of
India approved it as an antidiarrheal in October 20014. It
is not yet official in any Pharmacopoeia. A survey of
literature revealed that a few HPLC5 methods were
reported for the estimation of racecadotril in biological
fluids. In the present report, the paper describes two
simple, economical and sensitive spectrophotometric
methods for the determination of racecadotril in bulk
samples and solid dosage forms. In method A, methanol
was used as solvent and in method B, acetonitrile:water
(1:3) was employed.

Absorbance measurements were made on a Shimadzu-
1700 double beam UV/Vis spectrophotometer. All the
solvents used for analytical studies of racecadotril were of
analytical reagent grade. Pharmaceutical grade of
racecadotril was kindly gifted by M/s. Micro Labs,

Pondicherry, India. The capsules of racecadotril used for
the studies were procured from a local Pharmacy. The
solubility of racecadotril was determined in a variety of
solvents using essentially a method of Schefter and
Higuchi6. From the solubility studies, methanol and
acetonitrile:water (1:3) were selected as solvents for UV
spectroscopical studies of racecadotril in bulk drug and
capsules dosage form. The λmax was determined in
methanol and acetonitrile:water (1:3).

In method A, racecadotril (25 mg) was dissolved in
methanol and the total volume was brought to 100 ml with

Fig. 1: Structure of the racecadotril
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