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Tuberculosis (TB) is an infectious disease. Over

the last decade nearly 30 million people have died

due to infection of TB and nearly one third of the world

population is infected with latent or persistent

Mycobacterium tuberculosis infection. Every year

nearly 8 million people develop active TB. If it is not

controlled there will be a total of 36 million disease

related deaths by the year 20201-3. Due to the

development of XDR-TB and MDR-TB, the situation

has become still more serious. Due to the development

of resistance by the micro organisms against the

infectious disease, there is a need to develop some

novel, potent antitubercular and antibacterial agents

to fight against the infection caused by these

microorganisms.

Pyrrole is one of the most important heterocyclic

rings that are found in a broad range of natural products

and drugs that are of growing relevance in material

science. Pyrrole structures are characteristic of

haemoglobin, which is a unique oxygen carrier on

which living organisms breath4. Pyrroles have been

successfully employed as starting materials for the

production of biologically active compounds. Due to

the versatile pharmacological activities shown by the

pyrrole moiety, substituted pyrroles with various

substitutents at different position have been

synthesized and reported.

With an objective of synthesizing some potent

and novel antibacterial and antitubercular agents here

we have synthesized N1-[2-(substituted phenylamino)

acetyl]-4-(1H-pyrrol-1-yl)-benzohydrazide derivatives.

The pharmacophore present in these compounds is

pyrrole which shows versatile biological activities like

anticonvulsant5, analgesic6, antiandrogenic7,

antitumor8, hypoglycemic9, antihypertensive10,

antiviral11 and antitubercular12 etc.
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With an objective of synthesizing potent antitubercular agents, here we have

synthesized some novel pyrrole derivatives. In this ethyl-4-pyrrol-1-yl-benzoate (I) was

synthesized by the reaction of benzocaine with 2,5-dimethoxytetrahydrofuran in the

presence of glacial acetic acid. Compound (I) on treatment with hydrazine hydrate

yielded-4-pyrrol-1-yl benzoic acid hydrazide (II). Compound (II) on treatment with

chloroacetyl chloride yielded N1-(2-chloroacetyl)-4-(1H-pyrrol-1-yl) benzohydrazide (III),

compound (III) on reaction with different aromatic amines and triethylamine yielded

N1-[2-(substituted phenylamino) acetyl] 4-(1H-pyrrol-1-yl))-benzohydrazide derivatives

(IVa-t). Structures of the newly synthesized compounds were confirmed on the basis

of physico-chemical and spectral data (IR, 1H NMR, 13C NMR and Mass). All the

synthesized compounds were screened for their antibacterial and antitubercular activities

using broth dilution method and Microplate Alamar Blue Assay (MABA) method

respectively. For antibacterial and antitubercular activities ciprofloxacin, norfloxacin

and isoniazid were used as standard drugs respectively. Among the synthesized

compounds IVb, IVd, IVf, IVg, IVk, IVo and IVr showed good antibacterial activity and

compounds IVa, IVd, IVg, IVh, IVj, IVl, IVn, IVq, IVr and IVt showed good antitubercular

activity.
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Therefore as a result of above facts and in

continuation of our research work on novel antibacterial

and antitubercular agents13-18, we herein report the

synthesis of some novel N1-[2-(substituted

phenylamino) acetyl]-4-(1H-pyrrol-1-yl)-

benzohydrazide derivatives.

In this work N1-(2-chloroacetyl)-4-(1H-pyrrol-1-yl)-

benzohydrazide (III), was synthesized by refluxing

the solution of hydrazide in dry methylene chloride

Table-1

Antibacterial activity screening results of newly synthesized compounds IV(a-t)

MIC values (µg ml-1)

Compd Gram-positive bacteriaa Gram-negative bacteriab

Sa Sf Bs Kp Ec Pa

IVa 25 >100 50 100 100 >100

IVb 50 25 50 12.5 50 >100

IVc 100 >100 6.25 >100 50 >100

IVd 100 50 12.5 6.25 100 50

IVe 25 25 100 >100 25 >100

IVf 100 6.25 6.25 100 50 100

IVg 12.5 50 25 50 12.5 100

IVh 50 12.5 100 25 >100 >100

IVi 100 25 >100 50 100 100

IVj 50 12.5 >100 50 50 >100

IVk 12.5 100 50 6.25 50 100

IVl 50 >100 >100 100 >100 25

IVm >100 6.25 50 >100 >100 50

IVn 50 12.5 >100 50 >100 >100

IVo 100 12.5 25 12.5 25 50

IVp 50 25 >100 100 >100 50

IVq 6.25 100 25 >100 6.25 100

IVr 100 12.5 50 12.5 25 50

IVs 12.5 50 >100 >100 6.25 25

IVt 100 12.5 100 12.5 25 100

Ciprofloxacin <5 <5 <1 <1 <1 <5

Norfloxacin <5 <5 <1 <1 <1 <5

aGram-positive bacteria : Staphylococcus aureus ATCC 11632 (Sa), Streptococcus faecalis ATCC 14506 (Sf),

Bacillus subtilis ATCC 60511 (Bs).
aGram-negative bacteria : Klebsiella pneumoniae ATCC 10031 (Kp), Escherichia coli ATCC 10536 (Ec),

Pseudomonas aeruginosa ATCC 10145 (Pa).
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with chloroacetyl chloride. The IR spectrum of (III)

showed characteristic peaks at around 3249 cm-1 for

NH, 1685, 1645 for C=O and 1612 for C=N. The 1H

NMR showed characteristic singlet peaks at around

10 and 11 δ ppm for –NH’s and singlet at around of 4

for –CH
2
.

Further the mixture of compound (III) with

appropriate amine and triethylamine in dry acetonitrile

was refluxed to obtain N1-[2-(substituted phenylamino)

acetyl]-4-(1H-pyrrol-1-yl)-benzohydrazide derivatives

IVa-t. The IR spectra of these compounds IVa-t showed

characteristic peaks at around 3350 for NH’s 1680

and 1650 for C=O and 1610 for C=N. The 1H NMR

showed characteristic singlet peaks at around 10, 10.5

and 11 for –NH’s and singlet at around 4 for –CH
2
.

Antibacterial activity

The MIC determination of the tested compounds

was carried out simultaneously in comparison with

ciprofloxacin, norfloxacin against Gram-positive

(Staphylococcus aureus, Streptococcus faecalis,

Bacillus subtilis) and Gram-negative bacteria

(Klebsiella pneumoniae Escherichia coli,

Pseudomonas aeruginosa) by broth microdilution

method19-20. Serial dilutions of the test compounds

and reference drugs were prepared in Mueller-Hinton

broth. Drugs (10 mg) were dissolved in

dimethylsulfoxide (DMSO, 1 ml). Further progressive

dilutions were done to obtain final concentrations of

0.2, 0.4, 0.8, 1.6, 3.125, 6.25, 12.5, 25, 50 and 100

µg ml-1. The tubes were inoculated with 105 cfu mL-1

(colony forming unit/ml) and incubated  at 370 for 18

hr. The MIC was the lowest concentration of the tested

compound that yields no visible growth on the plate.

To ensure that the solvent had no effect on the bacterial

growth, a control was performed with the test medium

supplemented with DMSO at the same dilutions as

used in the experiments and DMSO had no effect on

the microorganisms in the concentrations studied. The

MIC values are given in µg/ml. The preliminary results

of antibacterial activities are shown in Table-1.

Compounds showed antibacterial activity between

MIC of > 100-6.25 µg/ml.

Compounds IVb, IVd, IVf, IVg, IVk, IVo and IVr

showed significant antibacterial activity. All these

compounds can be considered as potential candidates

for antimicrobial activity against both Gram-positive

and Gram-negative organisms after structural

modification.

Antitubercular activity

MIC values were determined for the newly

synthesized compounds against M. tuberculosis

strain H
37

Rv using the Microplate Alamar Blue Assay

(MABA)21, using isoniazid as the standard drug. The

96 wells plate received 100 µl of Middlebrook 7H9

broth and serial dilution of compounds were made

directly on the plate with drug concentrations of 0.2,

0.4, 0.8, 1.6, 3.125, 6.25, 12.5, 25, 50 and 100 µg/

Table-2

Antitubercular activity screening results of newly

synthesized comounds IV(a-t)

Compd MIC values (µg ml-1) M. tuberculosis

H
37
Rv

IVa 25

IVb 50

IVc >100

IVd 12.5

IVe 100

IVf 50

IVg 25

IVh 6.25

IVi 50

IVj 25

IVk 100

IVl 25

IVm 100

IVn 6.25

IVo 50

IVp 50

IVq 12.5

IVr 25

IVs >100

IVt 12.5

Isoniazid 0.25
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ml. Plates were covered and sealed with parafilm and

incubated at 370 for 5 days. Then, 25 µl of freshly

prepared 1:1 mixture of almar blue reagent and 10%

Tween 80 was added to the plate and incubated for

24 hr. A blue color in the well was interpreted as no

bacterial growth and pink color was scored as growth.

The MIC was defined as the lowest drug concentration,

which prevented color change from blue to pink.

Compounds showed antitubercular activity between

MIC of >100-6.25 µg/ml.

Compounds IVa, IVd, IVg, IVh, IVj, IVl, IVn, IVq,

IVr and IVt showed significant antitubercular activity.

Table-2 reveals antitubercular activity (MIC) data for

all the synthesized compounds.

Experimental

Melting points of synthesized compounds were

determined by open capillary method and are

uncorrected. FTIR spectra were recorded on Bruker

Alpha-T by using KBr pellets. The 1H NMR spectra

were recorded on Bruker Avance II NMR 400 MHz

instrument using CDCl
3
/DMSO as solvent and TMS

as internal standard, chemical shifts are expressed

as δ values (ppm). Purity of the compounds was

confirmed by TLC plates using silica gel G as

stationary phase and suitable solvent system as

mobile phase and iodine vapors as visualizing agent.

Synthesis of N1-(2-chloroacetyl)-4-(1H-pyrrol-1-yl)-

benzohydrazide (III)

To a solution of hydrazide (II) (6.2 mmol) in dry

methylene chloride (25 ml), chloroacetyl chloride (6.8

mmol) was added and the mixture was refluxed for 1

hr. After cooling the reaction mixture, it was filtered,

dried and the solid obtained was recrystallized from

ethanol, m.p. 200-2020, yield 88%. IR (KBr) cm-1: 3249

(NH), 1685, 1645 (C=O), 1612 (C=N). 1H NMR (400

MHz, DMSO-d
6
,  δ ppm): 10.54 (s, 1H, -CONH), 10.39

(s, 1H, -NHCO), 7.95 (d, 2H, phenyl C
2
 and C

6
-H),

7.76 (d, 2H, phenyl C
3
 and C

5
-H), 7.47 (d, 2H, pyrrole

C
2
 and C

5
-H), 6.29 (d, 2H, pyrrole C

3
 and C

4
-H), 4.18

(s, 2H, CH
2
).

Synthesis of N1-(2-(substituted phenylamino)

acetyl)-4-(1H-pyrrol-1-yl)-benzohydrazide

derivatives (IVa-t)

A mixture of compound (III) (4.2 mmol), the

appropriate amine (4.2 mmol) and triethylamine (8.4

mmol) in dry acetonitrile was refluxed for 3 hr. The

mixture was cooled, poured on crushed ice and

filtered. The residue was washed with cold water and

dried. The crude product was recrystallized from

ethanol to get the titled compounds.

IVa: M.P. 214-2160, yield 68%. IR (KBr): 3468

(NH’s), 1699, 1625  (C=O), 1608 (C=N). 1H NMR (400

MHz, DMSO-d
6
, δ ppm): 10.34 (s, 1H, -CONH), 10.06

(s, 1H, -NHCO), 7.93-7.02 (m, 4H, of bridging phenyl,

5H of phenyl and NH), 6.58 (d, 2H, pyrrole C
2
 and C

5
-

H), 6.24 (d, 2H, pyrrole C
3
 and C

4
-H), 3.77 (s, 2H,

CH
2
). 13C NMR (100 MHz, DMSO-d

6
): 45.34, 111.22,

112.45, 119.01, 128.83, 129.15, 142.24, 148.33,

164.57, 169.91. Mass : m/z molecular ion peak at

335.

IVb: M.P. 224-2160, yield 61%. IR (KBr): 3363

(NH’s), 1706, 1641 (C=O), 1606 (C=O). 1H NMR (400

MHz, DMSO-d
6
): 10.45 (s, 1H, -CONH), 10.10 (s, 1H,

-NHCO), 7.97-6.60 (m, 4H of bridging phenyl, 4H, of

4-Cl phenyl and NH), 7.42 (d, 2H, pyrrole C
2
 and C

5
-

H), 6.34 (d, 2H, pyrrole C
3
 and C

4
-H), 3.81 (s, 2H,

CH
2
). 13C NMR (100 MHz, DMSO-d

6
): 45.22, 111.27,

113.86, 119.71, 127.52, 128.54, 128.64, 129.20,

142.30, 147.33, 164.67, 169.66. Mass : m/z molecular

ion peak at 368.

IVc: M.P. 290-2920, yield 70%. IR (KBr): 3365

(NH’s), 1705, 1641 (C=O), 1607 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 10.57 (s, 1H, -CONH), 10.18 (s, 1H,

-NHCO), 7.97-6.60 (m, 4H, of bridging phenyl, 4H of

4-Br phenyl and NH), 7.47 (d, 2H, pyrrole C
2
 and C

5
-

H), 6.31 (d, 2H, pyrrole C
3
 and C

4
-H), 3.79 (s, 2H,

CH
2
). 13C NMR (100 MHz, DMSO-d

6
): 53.56, 111.27,

114.43, 118.60, 119.03, 127.52, 128.66, 129.19,

131.35, 142.29, 147.69, 161.21, 169.59 .Mass : m/z

: Molecular ion peak at 413.

IVd: M.P. 244-2460, yield 74%. IR (KBr): 3319

(NH’s), 1864, 1648 (C=O), 1608 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 10.30 (s, 1H, -CONH), 10.18 (s, 1H,

-NHCO), 7.8-6.60 (m, 4H of bridging phenyl, 4H of 4-

OCH
3
 phenyl and NH), 7.31 (d, 2H, pyrrole C

2
 and C

5
-

H), 6.39 (d, 2H, pyrrole C
3
 and C

4
-H), 4.11 (s, 2H,

CH
2
), 1.31 (s, 3H, OCH

3
). 13C NMR (100 MHz, DMSO-

d
6
), 46.32, 55.38, 111.26, 113.58, 114.56, 119.02,

127.52, 129.19, 142.53, 151.27, 170.17. Mass : m/z

: Molecular ion peak at 364.

IVe: M.P. 230-2320, yield 68%. IR (KBr): 3361

(NH’s), 1777, 1632 (C=O), 1602 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 10.12 (s, 1H, -CONH), 10.00 (s, 1H,

-NHCO), 8.14-6.62 (m, 9H, 4H of bridging phenyl, 4H

of 4-NO
2
 phenyl and NH), 7.32 (d, 2H, pyrrole C

2
 and
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C
5
-H), 6.30 (d, 2H, pyrrole C

3
 and C

4
-H), 4.74 (s, 2H,

CH
2
). 13C NMR (100 MHz, DMSO-d

6
): 45.63, 110.24,

112.52, 119.65, 126.63, 128.18, 142.72, 148.44,

165.87, 169.32. Mass : m/z : Molecular ion peak at

378.

IVf: M.P. 236-2380, yield 72%. IR (KBr): 3351

(NH’s), 1708, 1645 (C=O), 1607 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 10.32 (s, 1H, -CONH), 10.01 (s, 1H,

-NHCO), 8.09-6.59 (, 4H of bridging phenyl, 4H of 3-

Cl phenyl and NH), 7.34 (d, 2H, pyrrole C
2
 and C

5
-H),

6.30 (d, 2H, pyrrole C
3
 and C

4
-H), 3.88 (s, 2H, CH

2
).

13C NMR (100 MHz, DMSO-d
6
): 44.89, 111.28, 115.79,

118.48, 127.53, 129.21, 142.31, 149.93, 164.67,

169.55. Mass : m/z : Molecular ion peak at 368.

IVg : M.P. 256-2580, yield 63%. IR (KBr): 3245

(NH’s), 1705, 1649 (C=O), 1608 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 11.02 (s, 1H, -CONH), 10.68 (s, 1H,

-NHCH), 8.17-6.63 (m, 4H of bridging phenyl, 4H of 2-

Cl phenyl and NH), 7.35 (d, 2H, pyrrole C
2
 and C

5
-H),

6.30 (d, 2H, pyrrole C
3
 and C

4
-H), 4.05 (s, 2H, CH

2
).

13C NMR (100 MHz, DMSO-d
6
): 46.24, 64.68, 1118.18,

111.29, 118.50, 119.4, 126.37, 127.53, 128.96, 129.21,

142.32, 161.53. Mass : m/z Molecular ion peak at

367.

IVh: M.P. 270-2720, yield 69%. IR (KBr): 3249

(NH’s), 1650, 1608 (C=O), 1583 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 10.40 (s, 1H, -CONH), 10.16 (s, 1H,

-NHCO), 8.15-6.62 (m, 4H of bridging phenyl, 4H of 2-

Br phenyl and NH), 7.32 (d, 2H, pyrrole C
2
 and C

5
-H),

6.29 (d, 2H, pyrrole C
3
 and C

4
-H), 3.99 (s, 2H, CH

2
).

13C NMR (100 MHz, DMSO-d
6
): 53.79, 64.70, 111.20,

118.38, 119.05, 126.38, 127.56, 128.26, 129.24,

132.17, 141.35, 142.34, 146.86, 161.23. Mass : m/z

:Molecular ion peak at 411.

IVi: M.P. 252-2540, yield 60%. IR (KBr): 3233

(NH’s), 1656, 1607 (C=O), 1513 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 10.30 (s, 1H, -CONH), 10.18 (s, 1H,

-NHCO), 8.13-7.50 (m, 4H of bridging phenyl, 4H of 2-

OCH
3
 phenyl and NH), 7.33 (d, 2H, pyrrole C

2
 and C

5
-

H), 6.30 (d, 2H, pyrrole C
3
 and C

4
-H), 4.04 (s, 2H,

CH
2
), 1.26 (s, 3H, OCH

3
). 13C NMR (100 MHz, DMSO-

d
6
): 45.20, 55.42, 64.69, 111.21, 116.54, 118.50,

119.05, 121.09, 127.55, 128.65, 129.22, 141.36,

146.60, 164.69, 169.77. Mass : m/z :Molecular ion

peak at 364.

IVj: M.P. 266-2680, yield 65%. IR (KBr): 3349

(NH’s), 1704, 1645 (C=O), 1607 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 11.10 (s, 1H, -CONH), 10.16 (s, 1H,

-NHCO), 8.13-6.59 (m, 4H of bridging phenyl, 4H of 3-

Br phenyl and NH), 7.30 (d, 2H, pyrrole C
2
 and C

5
-H),

6.74 (d, 2H, pyrrole C
3
 and C

4
-H), 4.73 (s, 2H, CH

2
).

13C NMR (100 MHz, DMSO-d
6
): 44.84, 64.65, 111.13,

112.71, 118.99, 127.47, 129.16, 142.24, 146.77,

164.58, 169.43. Mass : m/z : Molecular ion peak at

412.

IVk : M.P. 208-2100, yield 69%. IR (KBr): 3338

(NH’s), 1702, 1651 (C=O), 1606 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 10.32 (s, 1H, -CONH), 10.10 (s, 1H,

-NHCO), 8.34-6.58 (m, 4H of bridging phenyl, 4H of 2-

NO
2
 phenyl and NH), 7.31 (d, 2H, pyrrole C

2
 and C

5
-

H), 6.34 (d, 2H, pyrrole C
3
 and C

4
-H), 4.23 (s, 2H,

CH
2
). 13C NMR (100 MHz, DMSO-d

6
): 45.80, 64.64,

111.12, 115.47, 118.42, 125.37, 126.33, 127.46,

129.14, 146.76, 161.15. Mass : m/z : Molecular ion

peak at 379.

IVl: M.P. 204-2060, yield 64%. IR (KBr): 3380

(NH’s), 1694, 1649 (C=O), 1608 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 11.10  (s, 1H, -CONH), 10.68 (s,

1H, -NHCO), 8.22-6.49 (m, 4H of bridging phenyl, 4H

of 4-OH phenyl and NH), 7.36 (d, 2H, pyrrole C
2
 and

C
5
-H), 6.28 (d, 2H, pyrrole C

3
 and C

4
-H), 5.26 (s, 1H,

OH), 4.75 (s, 2H, CH
2
). 13C NMR (100 MHz, DMSO-

d
6
): 46.64, 63.45, 111.22, 113.83, 115.59, 118.42,

127.47, 128.66, 142.23, 148.90, 164.54, 170.26. Mass

: m/z : Molecular ion peak at 350.

IVm: M.P. 274-2760, yield 76%. IR (KBr): 3303

(NH’s), 1705, 1649 (C=O), 1609 (C=N). 13C NMR (100

MHz, DMSO-d
6
): 53.96, 63.45, 111.12, 118.44,

119.00, 127.46, 129.15, 142.28, 146.53, 161.16.

Mass: m/z : Molecular ion peak at 349.

IVn: M.P. 240-2420, yield 80%. IR (KBr): 3361

(NH’s), 1705, 1649 (C=O), 1608 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 10.98 (s, 2H, -CONH), 10.38 (s, 2,4,

-NHCO), 5.05-6.13 (m, 4H of bridging phenyl, 4H of

3-OH phenyl and NH), 7.26 (d, 2H, pyrrole C
2
 and C

5
-

H), 6.28 (d, 2H, pyrrole C
3
 and C

4
-H), 5.52 (s, 1H,

OH), 4.72 (s, 2H, CH
2
). 13C NMR (100 MHz, DMSO-

d
6
): 45.48, 64.66, 99.62, 103.89, 111.15, 118.43,

126.35, 127.49, 129.49, 142.24, 146.79, 161.19,

169.95. Mass : m/z : Molecular ion peak at 350.

IVo: M.P. 278-2800, yield 66%. IR (KBr): 3329

(NH’s), 1815  1644 (C=O), 1603 (C=N). 1H NMR (400

MHz, DMSO-d
6
): 10.61 (s, 1H,  NH), 10.26 (s, 1H,

NH), 8.16-6.60 (m, 4H of bridging phenyl, 4H of 3-

OCH
3
 phenyl and NH), 7.32 (d, 2H, pyrrole C

2
 and C

5
-

42 INDIAN JOURNAL OF HETEROCYCLIC CHEMISTRY VOL. 25, JULY-SEPT.  2015



H), 6.60 (d, 2H, pyrrole C
3
 and C

4
-H), 3.84 (s, 2H,

CH
2
), 1.24 (s, 3H, OCH

3
). 13C NMR (100 MHz, DMSO-

d
6
): 47.30, 54.52, 98.14, 106.82, 111.08, 118.45,

128.57, 129.54, 140.04, 149.70, 160.30, 169.88. Mass

: m/z : Molecular ion peak at 363.

IVp : M.P. 298-3000, yield 75%.IR (KBr): 3367

(NH’s), 1699, 1652 (C=O), 1609 (C=N). 13C NMR (100

MHz, DMSO-d
6
): 45.18, 111.06, 116.89, 118.13,

119.00, 128.04, 129.17, 130.59, 141.18, 142.29,

167.06. Mass : m/z : Molecular ion peak at 402.

IVq: M.P. 286-2880, yield 69%. IR (KBr): 3254

(NH’s), 1681, 1639 (C=O), 1608 (C=N). 13C NMR (100

MHz, DMSO-d
6
): 53.50, 64.66, 99.62, 111.08, 116.26,

117.37, 118.45, 126.35, 127.49, 129.18, 141.31,

146.78, 161.19. Mass : m/z : Molecular ion peak at

402.

IVr: M.P. 220-2240, yield 62%. IR (KBr): 3408

(NH’s), 1700, 1642 (C=O), 1608 (C=N). 13C NMR (100

MHz, DMSO-d
6
): 53.69, 64.65, 111.13, 113.62,

118.45, 127.47, 128.03, 141.30, 146.77, 161.17. Mass

: m/z : Molecular ion peak at 401.

IVs : M.P. 294-2960, yield 78%. IR (KBr): 3236

(NH’s), 1704, 1640 (C=O), 1609 (C=N). 13C NMR (100

MHz, DMSO-d
6
): 53.98, 64.63, 111.04, 118.43,

126.33, 127.45, 128.54, 141.28, 161.14. Mass : m/z

: Molecular ion peak at 335.

IVt: M.P. 248-2500, yield 66%. IR (KBr): 3301

(NH’s), 1703, 1639 (C=O), 1609 (C=N). 13C NMR (100

MHz, DMSO-d
6
): 64.66, 105.16, 111.09, 118.68,

127.44, 130.02, 140.92, 141.27, 161.193. Mass : m/

z : Molecular ion peak at 478.
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