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ABSTRACT

The aim of present scheme is to synthesize of new phthalamide heterocycles and elucidates their biological activity.
For the synthesis, phthalamide molecule was treated with various reagents as per the requirement of reaction and
every time it result in to the formation of novel derivative of phthalamide. Derivatives obtained were bromo,
benzimidazol, isothiocyanate, acetyl, benzothiazol, isothiocyanate and diazepin. Obtained derivatives further studied
for their characterization using spectral techniques like IR, NMR and elemental analysis which established the
structure of derivative. Derivatives tested for their antibacterial activity against gram positive and gram negative
bacterial strainslike E. coli and S. aureus.
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INTRODUCTION

Heterocyclic molecules are fundamental building ckk of biological systems.Heterocycles have enosmou
potential as the most promising molecules as leadtsres for the design of new drugs. In shortetueyclic
chemistry is the branch of chemistry dealing wightkesis, properties and applications of heter@as/cAbout one
half of over six million compounds recorded in Cliesh Abstracts are heterocyclic.Phthalimides are saoch
group of compounds that can be described as thgegmdf phthalic acids. Certain phthalimides aredugsethe
agrochemical industry. As they display a wide ranferoperties they can be used as herbicidescticgtes and
fungicidese.g. Diamate, Imidan and Folpet. Phthalimide derivatiges also used as anesthetics,[1] DNA cleaving
agents,[2]tumericidals,[3]opticalbrighteners[4]aa&l dyes[5].Looking after this biological range bdthmlamide,we
planned the synthetic route where we can incorpokarious heterocycles like benzimidazol, benzatija
isothiocyanate and diazepin over phthalamide areksing of these molecules for antimicrobial atyivi

MATERIALSAND METHODS

All commercial reagents and solvents were proctirech S.D. Fine. The reactions were monitored by Tugihg
0.25 mm E-Merck silica gel plates, which were vime in lodine Chamber and if needed in UV lightelting

points were taken in open capillaries and are uected."H spectra in DMSQ¥; were recorded on VXR-300 MHz
using TMS as internal standard.

Synthesis of Compounds

2-(4-oxocyclohexyl)-1H-isoindole-1,3(2H)dionel(a-b)

Benzene-1,2-dicarboxylic acid (0.01 mol) was reddxwith 4-aminocyclohexanone (0.01 mol) in dryasitl (25
cnt) for 6 hrs. The reaction progress and completias monitored by TLC. After completion of reactio@action

mass was poured on to the ice. The solid produeb}) Obtained was then washed with water, filtedrded and
recrystalized from ethanol.
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2-(3-bromo-4-oxo yclohexyl) 1H-isoindole-1’,3(2H)-dione 2(a-b)

Compound 1(a-b)’g4-oxocyclohexyl)-H-isoindole-1,3 dione (0.01 mol) ardtbromosuccinamide (0.01 mol) was
stirred in dichloromathane at room temperature3dirs. The reaction progress and completion wasitored by
TLC. After completion of reaction, reaction massswaoured on to the ice. The solid produé(bromo-4-
oxocyclohexyl)-H-isoindole-1,3(2H)-dione2(a-b) obtained was then washed with water, filtered,ediriand
recrystalized from ethanol.

2/-(2-amino-benzimidazol-5-yl)-1H-isoindole-1',3/(2H)dione 3(a-b)

With an interest to prepare the above mentionedibredazole derivative, compound-@-bromo-4-oxocyclohexyl)-
isoindole-1,3(2H)-dione 2(a-b) was refluxed with guanidine (0.01l)o presence of catalyst pottasium tert-butoxide
in a solvent tert-butanol. The reaction progress @mpletion was monitored by TLC. After completiohreaction,
reaction mass was poured on to the ice. The salidyzt 2-(2-amino-benzimidazol-5-yl)H-isoindole-1,3(2H)dione
3(a-b)obtained was then washed with water, filteded and recrystalized from ethanol.

2-(2-isothiocyanate-benzimidazol-5-yl)-1H-isoindole-1',3 (2H)dione 4 (a-b)

A solution of iodineand carbon disulphide was addexp wise to a suspension of-(2-amino-benzimidazol-5-yl)-
1H-isoindole-1,3(2H)dione 3(a-b) and pyridine at’®. The contents were stirred for 3 hrs, to obtdi22
isothiocyanate-benzimidazol-5-ylHtisoindole-1,3(2H)dione 4(a-b) as a product.

2-(2-amino-1,3-benzothiazol-6-yl)-1H-isoindole-1,3(2H)-dione5(a-b)
2-(3-bromo-4-oxocyclohexyl)Hi-isoindole- 13’(2H) dione 2(a-b) (0.01 mol) and thiourea (0.01 motyevrefluxed
in ethanol. The reaction progress and completios manitored by TLC. After completion of reactioeaction
mass was poured on to the ice. The solid produg2-@mino-1,3-benzothiazol-6-yl)Htisoindole-1,3(2H)-dione
5(a-b) obtained was then washed with water, fittedeied and recrystalized from ethanol.

2-(2-isothiocyanato-1,3-benzothiazol-6-yl)-1H-isoindole-1',3/(2H)-dione 6 (a-b)
A solution of iodineand carbon disulphide was addegp wise to a suspension of 2-(2-amino-1,3-bédrianbl-6-
yl)-1H-isoindole-1,3(2H)-dione 5(a-b) and pyridine at®. The contents were stirred for 3 hrs, to obtdie t
product 2(2-isothiocyanato-1,3-benzothiazol-6-ylitdsoindole-1,3(2H)-dione 6(a-b) as a product.

Scheme
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2-(3-acetyl-4-oxocyclohexyl)-1H-isoindole-1',3/(2H)dione 7(a-b)

To the solution of 2(4-oxocyclohexyl)-H-isoindole-13/(2H)dione (0.01 mol) 1(a-b) (0.01 mol) in glacial dcet
acid (15 cm), phosphorous oxychloride (5-6 ml) was added sfowhe reaction was refluxed at 120-3G0for
5hrs. The reaction progress and completion wadrofeising TLC. After completion of reaction, theaction mass
poured on to ice. The product obtained 2a@etyl-4-oxocyclohexyl)-H-isoindole-1,3(®)dione 7 (a-b) was
filtered and recrystallized from ethanol.

2-(11-methyl-2,3,4,11a-tetr ahydr o-1H-dibenzo-[1,4]-diazepin-2-yl)-1H-isoindole-1',3/(2H)-dione 8(a-b)
A mixture of o-phenylenediamine (0.01 mol) and 2-&8etyl-4-oxocyclohexyl)-H-isoindole-1,3(2)dione 7(a-b)
(0.01 mol) was stirred in alcohol at room tempematim presence of catalytic amount of sulfuric awd 2.5 hrs.
After completion of the reaction organic layer wamcentrated and the product obtain 2-(11-mett3/42]11a-
tetrahydro-H-dibenzo-[1,4]-diazepin-2-yl)H-isoindole-1,3(21)-dione 8 (a-b) was purified with alcohol.

RESULTSAND DISCUSSION

Characterization of Synthesized Compounds

2/-(4-oxocyclohexyl)-1H-isoindole-1',3(2H)dione 1a

Molecular Formula: ¢H;1sNO3, Melting Point: 248-249, Yield: 63%; Elemental Aysis% (Calculated) Found: C
(69.12)69.13, H (5.39)5.40, N (5.76)5.70; IR (KB2940, 1720, 1599, 1325 and 1150%AH NMR (DMSO-dy): 5
1.9-2.27 (m, 8H, at £ C;,Gs, C), 3.95 (M, 1H, at @, 7.9-8.07 (m, 4H, Ar-H, £to G/), *C NMR (5 ppm):5 26.1
(C,and @), 40.3 (Gand G), 49.8 (G), 124.6, 129.3, 137.32 and 169.8 for phthalimidg,r206.5 (G).

2-(4-oxocyclohexyl)-5,6-dimethoxy-1H-isoindole-1',3(2H)dione 1b
Molecular Formula: gH17;NOs, Melting Point: 256-257, Yield: 58%; IR (KBr): 2031715, 1605, 1330 and 1143
cm’.; Elemental Analysis% (Calculated) Found: C (6363634, H (5.65)5.59, N (4.62)4.63

2-(3-bromo-4-oxocyclohexyl)-1H-isoindole-1/,3/(2H)-dione 2a

Molecular Formula: &H1,BrNOs;, Melting Point: 252-254, Yield: 52%; Elemental Aygis% (Calculated) Found:
C (52.20)52.18, H (3.75)3.76, N (4.35)4.33; IR (KB2995, 1710, 1690, 1560, 1310 and 865 chH NMR
(DMSO-dg): & 1.91-2.27 (m, 6H, £Cs Ce), 3.87 (M,1H, @), 4.2 (t, 1H, G),7.8-8.15 (m, 4H, ¢to G/), *C NMR

(8 ppm):8 21.0 for G, 31.5 (G) 35.7 (G), 43.6 (>C-N), 55.3 (¢ 125.6, 130.1, 138.3 and 169.5 for phthalimide
ring. Signal at 205.0 for £

2-(3-bromo-4-oxocyclohexyl)-5,6-dimethoxy-1H-isoindole-1',3 (2H)-dione 2b
Molecular Formula: GH:sBrNOs, Melting Point:261-263, Yield: 54%; IR (KBr): 2925, 1714, 1678, 1313, 656
1525, 1120 and 865 ¢h Elemental Analysis% (Calculated) Found: C (5068830, H (4.22)4.24, N (3.66)3.67

2/-(2-amino-benzimidazol-5-yl)-1H-isoindole-1',3(2H)dione 3a

Molecular Formula: GH14N40,, Melting Point: 270-273, Yield: 69%; Elemental Aysis% (Calculated) Found: C
(63.82)63.80, H (5.0)4.98, N (19.85)19.81; IR (KB3395, 2995, 1694, 1650, 1390, 1150°cmH NMR (DMSO-
dg): 8 1.40-1.62 (m, 7H, & C, Cs Cy), 2.0 (s, 2H, -NH), 3.90 (m, 1H,6), 7.65-7.95 (m,4H, £to G), *C NMR

(8 ppm): .8 21.4 (G), 29.1 (G), 36.3 (Q), 46.2 (G), 52.0 (G, 125.6, 129.7, 136.3 and 169.6 of phthalimide
ring,162 (G), 164.1 (Gy).

2-(2-amino-benzimidazol-5-yl)-5,6-dimethoxy-1H-isoindole-1',3 (2H)dione 3b
Molecular Formula: GH1gN4,O4, Melting Point: 278-279, Yield: 58%; IR (KBr): 3893005, 1690, 1645, 1595,
1394, 1154 ci.; Elemental Analysis% (Calculated) Found: C (5968462, H (5.30)5.33, N (16.37)16.38

2-(2-isothiocyanate-benzimidazol-5-yl)-1H-isoindole-1',3(2H)dione 4a

Molecular Formula: gH1.N40,S, Melting Point: 275-278, Yield: 59%; Elemental alysis% (Calculated) Found:
C (59.25)59.20, H (3.73)3.78, N (17.27)17.18; IRB()K 2980, 1690, 1625, 1599, 1405 and 950'ct NMR
(DMSO-dg): 6 1.47-1.6 (m, 7H, €Cs Czaand G), 3.86 (m, 1H, ), 8.0-8.18 (m, 4H, Ar-H, ¢to G), °C NMR

(8 ppm): Signals ab 21.5 (G), 29.3 ( G), 37.5 (Q), 46.8 (G), 52.1 (Gy124.6, 129.9, 136.1 and 169.1 for
phthalimide ring,142.6 (-NCS) 162.14C164.6 (G,).

2-(2-isothiocyanate-benzimidazol-5-yl)-5,6-dimethoxy-1H-isoindole-1',3/(2H)dione 4b
Molecular Formula: GH:¢N4O4S, Melting Point:280-282, Yield: 55%; IR (KBr): 2986, 1690, 1625, 1605, 540
1105 and 950 cth; Elemental Analysis% (Calculated) Found: C (568412, H (4.20)4.09, N (14.57)14.49
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2-(2-amino-1,3-benzothiazol-6-yl)-1H-isoindole-1',3(2H)-dione 5a

Molecular Formula: GH1:0,N3S, Melting Point: 260-262, Yield: 58%; Elemental alysis% (Calculated) Found:
C (60.18)60.11, H (4.38)4.41, N (14.04)13.96; IRB(K 3395 (NH), 2995, 1694, 1650, 1600, 1390, 1150 ¢ch
NMR (DMSO-dg): 6 2.54-2.84 (m, 6H, Ar-H), 4.63 (m, 1HzC5.2 (s, 2H, NH D,O exchangeable), 7.87-8.08 (m,
4H, G/ to G); *C NMR (¢ ppm): 20.2 (@) 25.8 (G), 30.2 (G) 49.6 (), 119.1 (G, 127.3, 130.5, 132.3 and
167.8 for phthalimide ring. 148.2 {{, 169.8 ( G)

2-(2-amino-1,3-benzothiazol-6-yl)-5,6-dimethoxy-1H-isoindole-1/,3/(2H)-dione 5b
Molecular Formula: ¢H1;0,N3S, Melting Point: 271-272, Yield: 55%; IR (KBr): 83 (NH,), 3005, 1690, 1645,
1605, 1394, 1154 cf; Elemental Analysis% (Calculated) Found: C (5868176, H (4.77)4.69, N (11.69)11.63

2-(2-isothiocyanato-1,3-benzothiazol-6-yl)-1H-isoindole-1',3/(2H)-dione 6a

Molecular Formula: GH110.N3S,, Melting Point; 268-271,Yield: 62%; Elemental Apsik% (Calculated) Found:
C (56.29)56.23, H (3.25)3.27, N (12.31)12.29; IRB(K 2980, 1690, 1625, 1601, 1405 and 950'ct NMR
(DMSO-d): 6 2.43-2.72 (m, 6H, & Cg, Cy), 4.92 (m, 1H, §), 7.91-8.03 (m, 4H, Ar-H, §; CJ, G, G/), *C NMR

(6 ppm): 23.1 (@) 28.5 (G), 31.1(G) 48.5 (G), 129.8 (G) 136.9 (>NCS), 126.0,132.2, 134.1 and 165.4 for of
phthalimide ring and 152.1 ¢g 172.1 (G).

2-(2-isothiocyanato-1,3-benzothiazol-6-yl)-5,6-dimethoxy-1H-isoindole-1',3/(2H)-dione 6b
Molecular Formula: ¢H;s0,N3S,, Melting Point: 281-282, Yield: 57%; IR (KBr): 2681690, 1625, 1405, 1105
and 950 cril.; Elemental Analysis% (Calculated) Found: C (5368576, H (3.77)3.79, N (10.47)10.42

2-(3-acetyl-4-oxocyclohexyl)-1H-isoindole-1',3(2H)dione 7a

Molecular Formula: gH1sNO,4, Melting Point; 258-261, Yield: 63%; Elemental Aysis% (Calculated) Found: C
(67.36)67.31, H (5.30)5.27, N (4.91)4.87; IR (KBR75, 1721, 1682, 1610, 1325, 1100'citH NMR (DMSO-
de): 8 1.9-2.2 (m, 9H, €Cs Csand —CH), 3.25 (t, 1H, §), 3.93 (m, 1H, @, 7.8-8.16 (m, 4H, Ar-H, £to G/),
*C NMR & ppm):5 20.0 (G), 24.5 ( G), 28.2 for CH 38.3 (G), 46.5 (G), 67.4 (G),124.8, 129.1, 136.3 and 171.8
for phthalimide ring, 201.4 (§, 209.2 (>C=0).

2/-(3-acetyl-4-oxocyclohexyl)-5,6-dimethoxy-1H-isoindole-1',3/(2H)dione 7b
Molecular Formula: gH1gNOg, Melting Point: 270-271, Yield: 58%; IR (KBr): 2061725, 1687, 1611, 1316,
1735, 1120 cm.; Elemental Analysis% (Calculated) Found: C (6368068, H (5.55)5.51, N (4.06)4.09

2-(11-methyl-2,3,4,11a-tetr ahydr o-1H-dibenzo-[ 1,4]-diazepin-2-yl)-1H-isoindole-1',3/(2H)-dione 8a

Molecular Formula: &H1gN3O,, Melting Point: 288-291, Yield: 59%; Elemental Aysis% (Calculated) Found: C
(73.93)73.86, H (5.36)5.32, N (11.76)11.68; IR (KB2990, 1675, 1594, 1332, 1115 and 745"chiH NMR
(DMSO-dg): 5 0.95 (s, 1H, CH), 1.5-1.61(m, 6H, ¢ C; and G), 3.58 (m, 1H, ¢, 7.52-7.63 (m, 8-H, Ar-H, £to
Csand G to G).; C NMR & ppm): 18.2 for CH 21.2 (G), 25.8 (G) 26.6 (G129, 30.1 (G) 46.4 (G), 124.5,
128.0, 138.0 and 168.1 for phthalimide ring 12Z%) @nd(G), 127.0 (@) and (G), 141.2 (G, and (G,), 161.8
(C4e and 164.3 ().

2-(11-methyl-2,3,4,11a-tetr ahydr o-1H-dibenzo-[1,4]-diazepin-2-yl)-5,6-dimethoxy-1H-isoindole-1', 3 (2H)-

dione 8b

Molecular Formula: gH»3NsO,, Melting Point: 296-297, Yield: 61%; IR (KBr): 2281681, 1590, 1321, 1098 and
760 cm Elemental Analysis% (Calculated) Found: C (69.0%)69H (5.55)5.52, N (10.07)10.09

RESULTSAND DISCUSSION

In order to prepare bio-active heterocyclic molecpteviously synthesized 2-(4-oxocyclohexy-soindole-1,
3(2H)dionel(a-b) was used as a building block for synthesis of otei derivatives. 2-(4-oxocyclohexylH1
isoindole-1,3(M)dionel(a-b) on treatment with bromine gave Z-fBomo-4-oxocyclohexyl)-H-isoindole-
1,3(H)dione2(a-b). *H NMR spectrum of compound showed a triplet 2 for one proton of £2-(3-bromo-4-
oxocyclohexyl)-H-isoindole-1,3(H)dione(a-b) which was further treated with guanidine hydrocilerto gave 2-
(2-amino-benzimidazol‘8yl)-1H-isoindole-1,3(2)dione3(a-b). IR and*H NMR spectrum of compound showed
that aband at 3395for NKindsinglet a 2.0 for two protonof -NHrespectively. Compoungd(a-b) treated with
carbon disulfide to obtain 2/(®&othiocyanate-benzimidazol-§l)-1H-isoindole-1,3(2)dione4(a-b). Non presence
of strong NH band in IR spectra and singlet of 2H confirmed tenversion of Nk to NCS is achieve@-(3-
bromo-4-oxocyclohexyl)-H-isoindole-1,3(®)dione2(a-b) on further coupled withthiourea to gave 2dghino-

1 3-benzothiazol-byl)-1H-isoindole-1,3(®)diones(a-b). IR and*H NMR spectrum of compound showed that a
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band at 3395andsinglet &b5.2 for two proton for -Nkirespectively. Carbon disulfide reacted wiifa-b) to obtain
2-(2-isothiocyanate-13-benzothiazol-8yl)-1H-isoindole-1,3(2)dione 6(a-b). Non presence of strong MHband
in IR spectra and singlet of 2H confirmed that ansion of NH to NCS achievedicylation of Compound 2-(4-
oxocyclohexyl)-H-isoindole-1,3(®{)dionel(a-b)gave 2-(3acetyl-4-oxocyclohexyl)-H-isoindole-1,3(2{) dione?
(a-b). '"H NMR spectrum of compound showed that a triplaté &.25 for one proton 0f3CIOrth0phenyIdiamine
(OPD) on treatment with compount{(a-b) gives molecule 2-(imethyl-1H-dibenzo-[1,4]diazepin‘/l)-1H-
isoindole-1,3(B)dione.8(a-b).*H NMR spectrum of compound showed that a singl&t@®5 for proton of CHl

Antimicrobial Study

All the synthesized compoundga-b), 2(a-b), 3(a-b), 4(a-b), 5(a-b,6(a-b), 7(a-b) and 8(a-b) were screened for
their antibacterial activity against Gram negasta&inE. coli and Gram positive strai@ aureus. Study carried out
at four different concentrations 50 and {t80ml. The standard drug used for comparison wapttmycin.

Table1: Antibacterial activity of compounds 1(a-b) to 7(a-b)

Compound No Zone of inhibition in mm*
E. cali S.aureus
50ug 100ug 50ug 100pg
la 11 13 12 14
1b 11 12 12 13
2a 15 17 12 14
2b 16 17 14 17
3a 14 16 13 13
3b 13 15 12 14
4a 16 17 13 14
4b 15 18 14 16
5a 13 15 12 13
5b 14 15 11 13
6b 16 17 15 16
6b 15 17 16 18
7a 13 13 14 16
7b 12 14 15 17
8a 15 17 16 18
8b 14 17 17 18
Erythromycin 17 20 18 22
*Diameter of the well (bore size)- 6mm
Disc size: 6.35mm Standard: Streptomycin ControtSD
Duration: 24 hrs Resistant (11mm/less) Intermedii2el4mm)

Sensitive (15mm/more)

Regarding the activity of Phthalamide derivativesmpound containing isothiocyanate functional grehpwed
higher activity against tested organism whereagrotiompound showed moderately activity in comparigdth
standard (Erythromycin).

CONCLUSION

Spectral techniques used in the scheme confirnfottmeation and synthetic route of newly synthesidedvatives.
From the result of antibacterial activity it is sethat synthesized derivatives exhibited signiftceon moderate
activity. This confers all the newly synthesizedehnecyclic derivatives of Phthalamide are biolodicactive

towards the tested bacterial strains.
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