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ABSTRACT: A total of six N-substituted benzamides, eight isoindolinone derivatives and six isoquinolinone

analogs have been screened against five Gram positive and twelve Gram negative bacteria as well as four human
fungal pathogens. From the antimicrobial screening, it is evident that 2-iodo-N-subustituted tetrahydro-1-oxo
isoquinoline-3-carboxylic acids showed very prominent activity at a concentration 200 pg/disc, while the N-
subtituted-3-alkyl isoindolin-1-one acetates showed weak to moderate activity. At the same time, 2-iodo-N-

subustituted benzamides revealed very poor activity.
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INTRODUCTION

Most antibiotics are costly and not affordable to
the majority of the patients in developing countries.
Antibiotic resistance further compromises with the
effectiveness of treatment. Many bacteria including
those producing common infections of throat, lungs,
skin and urinary tract are becoming resistant to the
commonly available antibiotics, leading to increasing
treatment failures, sufferings and death.'” In this
regard, development of new synthetic antimicrobial
agents is a pressing need of the time.

Isoindolinone 1, Isoquinolinone 2 and their

derivatives are found to have antileukemic,

antiinflammatory, antipsychotic and antiulcerent

Correspondence to: Mohammad A. Rashid

Tel.: 880-2-8612069, 9661900-73, Extn.- 4363, 8137;
Fax: 880-2-8612069

E-mail: rashidma@aitlbd.net

Dhaka Univ. J. Pharm. Sci. 5(1-2): 15-19, 2006 (June-December)

properties.®'® In  this investigation, some of these
derivatives were screened against some pathogenic
microorganisms for antimicrobial activity.
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The aim of the present study was both to explore
their effect on the tested pathogens and to find lead
compounds having potent antimicrobial activity.

MATERIALS AND METHODS

General experimental procedure. Melting
points were determined in open capillary tubes on
Gallenkamp (England) melting point. IR spectra were
recorded on a Shimadzu FTIR spectrophotometer and
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UV spectra were recorded in dry EtOH with a
Shimadzu visible spectrophotometer. 'H NMR and
BC NMR spectra were recorded on a Bruker DPX-
(400 MHz)
tetramethylsilane as internal reference. Analytical

400  spectrophotometer using
thin-layer chromatography (TLC) was performed on
precoated silica gel 60F-254 (E. Merck) and the spots
with UV light.
chromatography was performed on silica gel (60-120

were  visualized Column
mesh). Elemental analyses (C, H, N) were carried out
on a Perkin-Elmer 240C Analyser. Bis(triphenyl-
phosphine) palladium(II) chloride, acrylic esters and
other reagents were purchased from E. merck

(Germany) and Fluka (Switzerland).

Synthesis of Isoindoline and isoindolinone
derivatives. The compounds used in the present
study were synthesized according to the following
procedures.'®

Synthesis of 2-iodo-N-substituted benzamides
(10-15). 2-iodo-N-substituted benzamides (10-15)
were prepared from 2-iodobenzoic acids obtained
through Sandmeyer reaction of anthranilic acid." 2-
iodobenzoic  acid was converted to @ 2-
iodobenzoylchloride by heating with PCls at 80°C for
2 hr. 2-iodobenzoyl chloride (3.0 g) was dissolved in
dry benzene (20 mL) under nitrogen atmosphere and
cooled in ice bath. To the resulting mixture, a
solution of primary amine (2.0 equiv) in dry benzene
(10 mL) was added slowly with stirring. The residue
obtained by filtration was washed with dilute HCI (3
x 50 mL), saturated NaHCO; solution (3 x 50 mL)
and distilled water (3 x 50 mL) and finally the
residue was washed with ether (2 x 25 mL). The
crystallization was done from ethanol to yield 2-iodo-
N-substituted benzamides 10-15 (scheme-1).

2-lodo-N-p-chlorobenzyl  benzamide  11.
Colourless needle; m.p. 164-165°C; IR: v, (KBr)
3276.8, 3059.9, 3029.0, 2921.0, 2845, 1647.1,
1584.4, 1488.9 cm™; UV (EtOH): Apax 326.4, 305.2,
275.4, 227.6 and 208.0 nm; 'H NMR (400 MHz,
CDCly): 8 4.58 (d, 2H, J=4.08 Hz, —CH,), 6.16 (br. s,
IH-NH), 7.10 (d, 1H, J=7.09 Hz, Ar-H), 7.26-7.37
(m, 6H, Ar-H) and 7.85 (d, 1H, J=7.49 Hz, Ar-H).
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Anal. Calced for C4,HNOCII: C, 45.25; H, 2.98; N,
3.76. Found: C, 45.01; H, 3.12; N, 3.95.

Synthesis of N-substituted-3-alkyl isoindo-
linone esters (22-29). A mixture of 2-iodo-N-
substituted benzamides 10-15 (0.5 g, 1.55 mmol),
bis(triphenyl phosphine)palladium(II) chloride (0.038
g, 3.5 mol%) and triethylamine (0.625 g, 4 equiv)
were stirred in dimethyl formamide (10 mL) under
nitrogen atmosphere for 1 h. Then alkyl acrylates
(16-19) (0.57 g, 3 equiv) was added to the reaction
mixture. The solution was heated at 80°C for 23 hr.
The progress of the reaction was monitored by TLC
over F,s4 silica gel (n-hexane-chloroform 1:1). After
completion of the reaction, the mixture was then
evaporated to dryness under reduced pressure and the
residue was extracted with chloroform (3 x 50 mL).
The combined chloroform extracts was washed with
distilled water (3 x 50 mL), dried over anhydrous
Na,SO,, filtered and concentrated under reduced
pressure to obtain reddish gum. The latter was
purified by chromatography on a column of silica gel
(60-120 mesh) with n-hexane-chloroform 1 : 3 and
chloroform (100%). N-substituted-3-alkyl isoindo-
(22-29) and
deiodinated products 36-41 were obtained.

linone esters small amount of

N-p-methyl phenyl-3-methyl isoindolin-1-one
acetate 28. Light yellow liquid; IR: v, (CCly)
1739.7, 1707.8, 1550.7, 1515.9 and 1380.9 cm™; UV
(EtOH): Ayax 245.80 (log € 3.771) and 206.20 (log €
3.631) nm; 'H NMR (400 MHz, CDCl5): § 2.35 (s,
3H, Ar-CH3;), 2.50 (dd, 1H, J=8.52, 16.06 Hz, H-2"),
2.92 (dd, 1H, J=4.1, 16.14 Hz, H-2"), 3.60 (s, 3H,
OCHs), 5.52 (dd, 1H, J=4.02, 8.4 Hz, H-3), 7.22 (d,
2H, J=8.9 Hz, Ar-H), 7.40 (d, 2H, J=8.16 Hz, Ar-H),
7.47-7.58 (m, 3H, Ar-H) and 7.91 (d, 1H, J=7.45 Hz,
Ar-H). Anal. Calcd for CgH;NOs: C, 73.21; H, 5.80;
N, 4.74. Found: C, 73.50; H, 5.65; N, 4.88.

Synthesis of N-substituted-1,2,3,4-tetrahydro-
1-oxoisoquinolinoe-3-carboxylic acids (30-35). The
mixture of N-substituted-3-alkyl isoindolin-1-one
acetate 22-29 (200 mg) and NaOH (1.5 equiv) in
MeOH (10 mL) was heated under refluxing condition
for 1.5 hr. After removal of solvent from the mixture,
the residue was diluted with water (25 mL) and
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filtered. The filtrate upon neutralization with dilute
HCI acid was extracted with chloroform (3x50 mL)
and dried over anhydrous Na,SO,, filtered and
concentrated under reduced pressure. Crystallization
from mixture afforded

n-hexane/ethyl acetate

colourless solid compounds 30-35.
N-phenyl-1,2,3,4-tetrahydro-1-oxoisoquino-
line-3-carboxylic acid 30. Colourless solid; m.p.
184-185°C; IR: v, (KBr) 1730, 1650, 1600, 1500
and 1420 cm™; UV (EtOH): Amax 274.8 (log € 4.01)

Scheme-1:
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and 228.6 (log € 4.12) nm; '"H NMR (400 MHz, d-
DMSO): 2.60 (dd, 1H, J=8.00, 16.00 Hz, H-4 ax),
2.92 (dd, 1H, J=4.00, 16.00 Hz, H-4 eq), 5.72 (dd,
1H, J=4, 8 Hz, H-3), 7.16-8.12 (m, 9H, Ar-H) and
12.40 (br s, 1H, CO2H); *C NMR (100 MHz, d,-
DMSO): 36.82 (C-4), 57.91 (C-3), 123.79, 124.08,
124.76, 12632, 129.42, 129.79, 132.55, 133.13,
137.50, 145.57 (Ar-C), 167.01, (CON) and 171.82
(CO,H). Anal. Calcd for Ci¢H3NO;: C, 71.90; H,
4.90; N, 5.24. Found: C, 71.77; H, 5.03; N, 5.36.

R2 o [/HLC= %HCN
CH, =C-COR?!

/ H,C = CHCHO _ 1

©:NH2 NaNO, , HCL KI I (16-19) > 21) CH,~COOR
coon PCls: RNH; (4-9) cnpr (PPRa)2PdCI, EtN N-R * NHR

Il DMF, N, atm, 80°C, 24 hr.
(0] o) 0]
3 10-15 22-29 36-41
COOH (i) NaOH (1.5 eq), MeOH, Reflux 1.5 hr.
Q?NER or (ii) 2N H,SO, 80°C, 1.5-2 hr.
O
30-35
Compounds R Compounds R? R>  Compounds R R?
4 10 34 36 CH; 16 C,Hy H 22 CeHs C,Hy
5 11 35 37 CH,C¢H4Cl-p 17 C,Hs H 23 CeHsCH;—p  CyHy
6 12 30 38 C.Hs 18 CH, H 24 CeH,0CH;—p CsHo
7 13 31 39 C¢H,CH;—p 19 CH; CH; 25 C¢H,Cl—p C,Hy
8 14 32 40 C¢H,OCH;—p 26 CeH,CHy—p C,H;s
9 15 3 4 cpcip 27 CHOCH,p C2Hs
H
28 C6H4CH3—p ¢ 3
29 CH;,
C6H4OCH3—p
Antimicrobial screening. The antimicrobial standard test microorganisms were collected from the

activity of the test compounds was determined by the
disc diffusion method.® The samples were dissolved
separately in chloroform and applied to sterile filter
paper discs at a concentration of 200 pug/ disc. The

Microbiology Laboratory of the Institute of Nutrition
and Food Sciences (INFS), University of Dhaka,
Bangladesh.
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RESULTS AND DISCUSSION

A total of six 2-iodo-N-substituted benzamides
(10-15), eight isoindolinone derivatives (22-29) and
six isoquinolinones (30-35) have been tested for
antimicrobial activity against five Gram positive and
twelve Gram negative bacteria as well as four human
fungal pathogens. From the antimicrobial screening

Reza et al.

(Table 1), itis evident that 2-iodo-N-subustituted- 1,
2,3,4-tetrahydro-1-oxoisoquinoline-3-carboxylic

acids (30-35) showed very prominent activity. On the
other hand, N-subtituted-3-alkyl
acetates (22-29) showed weak to moderate activity,
(10-15)
demonstrated weak inhibition of microbial growth.

1soindolin-1-one

while 2-iodo-N-subustituted benzamides

Table 1. Antimicrobial activity of compounds 10-15, 22-29 and 30-35

Diameter of zone of inhibition (mm)

Test
microorganisms Compounds no.

10 11 12 13 14 15 22 23 24 25 26 27 28 29 30 31 32 33 34 35 Kan
Gram positive bacteria
Bacillus cereus - 9 - - - 7 7 - 10 - 8 8 9 7 11 14 15 13 9 14 26
Bacillus - - - - 7 - 9 - 9 - 8§ 10 8 - 11 10 16 13 10 14 21
megaterium
Bacillus subtilis - - - - - - 8 - 10 - 7 9 9 - 9 8§ 13 13 7 12 23
Sarcina lutea NT NT NT NT NT NT 7 - 7 - - 8 9 - NT NT NT NT NT NT 24
Staphylococcus - 11 - - - 7 10 - 9 7 9 9 9 - - - 12 11 - 13 22
aureus
Gram negative bacteria
Aeromonas NT NT NT NT NT NT 9 - 9 - 7 8 8 - NT NT NT NT NT NT 20
hydrophilia
Escherichia coli - - - - - - 8 - 8 - - 9 9 - - - 9 - - 7 20
Pseudomonas - - - - - - - - 9 - 7 7 8 - 8 8 7 7 8 7 23
aepuginosa
Salmonella 8 - 9 - 6 9 8 - NT NT NT NT NT NT 24
paratyphi spp
Salmonella - - - - - 9 10 - 7 - 7 8 8 - 8 8§ 12 10 10 12 21
paratyphi A
Salmonella NT NT NT NT NT NT 8 - 9 - 7 9 10 9 12 12 13 - 12 - 23
paratyphi C
Shigella boydii NT NT NT NT NT NT - 7 10 7 7 8 8 - - - - - - - 23
Shigella - - - - - - 8 9 - - 9 - - - - - - - 23
dysenteriae
Shigella flexneri - - - - - - 7 - 9 7 - 7 9 - - - - - - - 23
Shigella sonnei  NT NT NT NT NT NT 9 9 9 7 9 8§ 11 7 - - - - - - 25
Vibrio mimicus - - - - - - 9 10 7 9 8 - 12 - - - 1210 22
Vibrio - - - - - - 9 - 7 7 - 9 7 8 - 10 - - - - 22
parahemolyticus
Fungi
Aspergillus - - - - - - NT NT NT NT NT NT NT NT 7 10 7 9 8 10 22
niger
Candida 10 - - 10 - 12 - NT NT - - - - - - 8§ 10 8 - 1219
albicans
Rhizopus oryzae - - - - - - 8 - 8 8 7 8 7 - - - - - - 9 24
Saccharo myces - - - - - 8 - - - - - - - - - 7 12 12 - 12 24
cerevaceae

‘-¢ indicates no sensitivity or zone of inhibition lower than 6 mm and NT refers to “Not Tested”, due to scarcity of samples.

In the screeing, the growth of B. megaterium and
B. cereus was strongly inhibited by the compound 32.
It also showed moderate activity against B. subtilis, S.
paratyphi C, S. paratyphi A and S. aureus. In case of
fungi, it showed weak to moderate activity having
average zone size 7-12 mm.

At the same time, compound 35 exhibited strong
inhibition of growth of B. cereus and B. megaterium
having the same zone size of 14 mm. The growth of
S. aureus, S. paratyphi A and B. subtilis was
moderately inhibited. In case of fungi, it showed
weak to moderate activity having zone of inhibition

9-12 mm.
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On the other hand, the growth of B. cereus, B.
megaterium and B. subtilis was moderately inhibited
by compound 33. The average zone inhibition was 9-
12 mm for this compound.

The growth of B. cereus was strongly inhibited
by compound 31 having the zone size 14 mm. It also
showed moderate activity against S. paratyphi C. In
case of fungi, it demonstrated weak to moderate
activity having average zone size, 7-10 mm.

However, the compound 30 showed weak to
moderate activity against S. paratyphi C, V. mimicus,
B. cereus and B. megaterium. It showed very poor
activity against the growth of fungi.

The growth of S. paratyphi C and V. mimicus
was moderately inhibited by compound 34. Besides,
compound 28 showed moderate inhibition of growth
of S. paratyphi C and S. sonnei. Compound 24 also
showed moderate activity against B. cereus, B.
subtilis, S. boydii and V. mimicus. In case of fungi,
the growth of C. albicans was moderately inhibited
by the compound 15. C. albicans was also inhibited
moderately by the compounds 10 and 13 revealed
moderate growth inhibitory activity of C. albicans.

REFERENCES

1. Kunin, C.M. 1993. Resistance to Antimicrobial Drugs - A
Worldwide Calamity. Ann. Intern. Med. 118, 557-561.

2. Kunin, C.M. 1983. Antibiotic resistance - a world health
problem we cannot ignore (Editorial). Ann. Intern. Med. 99,
859-860.

3. Control of antibiotic-resistant bacteria: memorandum from a
WHO meeting. Bull. World Health Organ. 1983, 61, 423-
433,

4.  Burke, J.P. and Levy, S.B. 1985. Summary report of
worldwide antibiotic resistance: international task forces on
antibiotic use. Rev. Infect. Dis. 7, 560-564.

5. Kunin, C.M,, Lipton, H.L., Tupasi, T., Sacks, T., Scheckler,
W.E., and Jivani. A. 1987. Social, behavioral, and practical
factors affecting antibiotic use worldwide: report of Task
Force 4. Rev. Infect. Dis. 9, 270-285.

10.

11.

12.

14.

15.

16.

17.

18.

20.

19

Cohen, M.L. 1992. Epidemiology of drug resistance:
implications for a post-antimicrobial era. Science 257, 1050-
1055.

Neu, H.C. 1992. The crisis in antibiotic resistance. Science
257, 1064-1073.

Fajardo, V., Elango, V., Cassels, B.K. and Shamma, M.
1982.  Chilenine: An alkaloid.
Tetrahedron Lett. 23, 39-42.

isoindolobenzazepine

Stowers, JR. 1996. New ring
benzisothiazole-1,1-dioxides  and
Tetrahedron 52,3339-3354.

systems from 1,2-

related  compounds

Kametani, T. 1968. The chemistry of the isoquinoline

alkaloids. Tokyo & Elsevier, Amsterdam.

Clark, R.D. and Souchet, M. 1990. Chelation control in the
addition of homophthalic anhydride to a-alkoxy imines.
Pancratistatin model studies. Tetrahedron Lett. 31, 193-196.

Kametani, T. 1974. The chemistry of the isoquinoline
alkaloids, The Sendai Institute of Heterocyclic chemistry,

Sendai, Japan. Vol. 2.

Shamma, M. 1972. The isoquinoline alkaloids, chemistry and
pharmacology. Academic, New york.

Mondon, A. 1970. Erythrina alkaloids: chemistry of the
alkaloids. Ed. Pelletier, S. W. Van Nostrand Reinhold, New
York, p. 137.

K.1975.
Related

Kametani, T. and Rukumoto,
Benzazepine  Alkaloids  and

Heterocycles 3,931-1004.

Synthesis  of
Compounds.

Kametani, T., Kajiwara, M., Takahashi, T. and Fukumoto, K.
1975. A Total Synthesis of (+)-Yohimbine. Heterocycles 3,
179-182.

Pettit, G. R., Gaddamidi, V., Herald, D. L., Cragg, G. M.,
Singh, S. B. and Schmidt, J. M. 1986. Antineoplastic
Agents, 120. Pancratium littorale. J. Nat. Prod. 49, 995-
1002.

Khan, M.W. and Reza, A.F.G.M. 2005. Palladium mediated
synthesis of isoindolinones and isoquinolinones. Tetrahedron
61, 11204-11210.

Vogel’s Text Book of Prctical Organic Chemistry, 5th ed.;
ELBS, Longman Group Limited; London, 1989, p 931, p.
1073.

Bauer, A.W., Kirby, W.M.M., Sherries, J.C. and Truck M.
1996. Antibiotic susceptibility testing by standard single disc
diffusion method. Am. J. Clini. Pathol. 45, 426-493.



	Bacillus cereus
	Shigella boydii
	Aspergillus niger
	Saccharo myces cerevaceae

