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ABSTRACT

An efficient microwave assisted protocol for the exclusive one pot synthesis of N-amino-methyl
substituted 1,4- benzodiazepine derivatives 4(a-f) and 5(a-f) by the reaction of N-amino-methyl
substituted isatoic anhydride 1(a-f) with glycine and L-proline respectively has been described.
Treatment of N-amino-methyl substituted isatoic anhydride 1(a-f) with amino acids glycine and
L-proline afforded 4(a-f) and 5(a-f) respectively in excellent yield. The derivatives of N-amino-
methyl substituted 1,4-benzodiazepine 4(a-f) and 5(a-f) were screened for their in-vitro
antimicrobial activities against bacterial species (E.coli and B.subtilis) and fungal species
(A.niger and A.flavus) by Agar-well assay method against the standard drugs (ciprofloxacin for
bacteria and fluconazol for fungi).

Key words: Microwave assisted organic synthesis, Isatoicydnities, sec. amines, glycine, L-
proline, Mannich bases.

INTRODUCTION

The use of microwave irradiation for carriying @uganic reaction has been well established and
has recently been reviewedrhe application of the solvent free technologypmled with the
recyclability of mineral support has led to the elepment of many reaction procedures, which
are environment friendly, falling in the domaingseen chemistfy

Secondary amines like pyrrolidine, morpholine, piaéne etc. are well known for their
antimicrobial activitie™® Condensed heterocyclic systems containing thebdn#odiazepine
moieties have attracted the attention of the chisnoiing to this nuclei having been identified in
the literaturd*?° as the most promising pharmacophores in drug desig synthesis. It has been
observed that incorporation of certain bioactivanpiacophores in the existing drug molecules
sometimes exert a profound influence on the bicgorofile of that molecules. Based on these
observations, it could be anticipated that incomgion of the bioactive 1,4-benzodiazepine
moiety with various biological active secondary aes could produce interesting series of
compounds with enhanced biological activity. Ubiguiof isatoic anhydride and 1,4-
benzodiazepine in the chemical literatdrés undoubtedly a consequence of multifarious
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biological response, which they elicit in combingtia variety of body ailments. The recent
demonstration that some of their derivatives caneseas potential agents in the control and
treatment of AIDS has stimulated further interest these molecules from yet another
perspectives and prompted us to synthesize someel noompounds containing these
pharmacophores, on the premise that their presentzadem in a single molecular framework
can contribute significantly to the biological adty in the resulting molecules. As a part of an on
going endeavour to create novel heterocyclic stadgfavith anticipated biological activity from

studies on the synthesis of the novel N-amino-medhlystituted 1,4-benzodiazepine derivatives.

MATERIALS AND METHODS
Experimental
Melting points were determined in an open glasslleaips and are uncorrected. TLC was done
on silica gel ‘G’ coated glass plates using benzemthanol (9.5:0.5) as eluent of the reations.
IR spectra on KBr were recorded on FTIR-8400S, SHIKMADZU). 'H NMR spectra were
recorded on Model AC-300F (Bruker) using Cb&$ solvent and TMS as an internal standard.
Basic alumina used as aluminium oxide, basic, nse=h(100-300) Min. 90%, pH=10.

General procedure for the preparation of 4(a-f):

Solution phase microwave assisted method-

A solution of compund (0.001M)a and glycine (0.005M) in glacial acetic acid waketain a
100ml borocil conical flask with a funnel as a ledsp. The reaction mixture was subjected to
microwave irradiation at 12Q for 8 min. and then 720 W for 6 min. with shatteirval of 1 min.

to avoid the excessive evaporation of solvent. Gompletion of the reaction was checked by
TLC. The solution obtained after the reaction hachpleted was kept afO for | hour and the
resulting solid obtained was filtered and recrystadl from ethanol to givda.The compounds
4(b-f) and5(a-f) were prepared by adopting the same procedure.

CH;—R
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(|:H2_R NH-CH,COOH N
N 2 2
R 4(a-f)
0
coor -
0 N | 0
1 (a-f) N
3
N
0

5(a-f)
R=a-pyrrolidinyl, b-piperidinyl, c-morpholinyl, d-N-methyl piperazinyl,

e-N-phenyl piperazinylf-N-benzyl piperzinyl,
(Scheme-1)
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Solid phase microwave assisted method

A sullry of egimolar quantities of N-amino-methylisstituted isatoic anhydride (.001Mp,
glycine (0.005M) was absorbed over basic alumi8d2oy weight of reactant via a solution in
ethanol (5ml). The dride slurry was powered andftae flowing powered was placed in a 100
ml borosil beaker and irradiated at 390 W microwpewer for 7 min. and then at 680 W for 5
min until the completion of the reaction monitoreg TLC. The recyclable in organic solid
support was separated by extraction the produdt etiyl acetate .The solvent was evaporated
and solid obtained was recrystallized from DCM dnde to give4da. The compound4(b-f) and
5(a-f) were prepared by adopting the same procedure.

Table-1: Physical data of compounds 4(a-f) and 5®-

Comp. Molecular Weight M.P.(C) N Analysis (%)
(CaM /Found)
4a 250 170 1620/1617
A 273 177 15371541
4c 275 185 15264530
4d 288 163 19 43/19 .45
Ae 351 176 159541602
af 365 175 15 374533
3a 390 181 140411407
b 313 178 13 411337
5c 315 171 133241336
5d 328 166 17 0617 11
Se 390 179 143541430
5f 404 177 1385413 .89

RESULT AND CONCLUSION

N-amino-alkyl substituted isatoic anhydride®-f) reacted with glycine and L-proline to give N-
amino-methyl substituted 1,4-benzodiazepine davigat(a-f) and5(a-f) (Scheme-1)

To our knowledge, there has been no report on yhéhasis N-amino-methyl substituted 1,4-
benzodiazepine derivativé®m the reaction of N-amino-alkyl substituted @atanhydride with
sec. amine on a solid support under MW conditiond therefore, an efficient microwave
assisted protocol for the exclusive one pot symhe&d N-amino-methyl substituted 1,4-
benzodiazepine derivativeda-f) and5(a-f) from the reaction N-amino-alkyl substituted isatoi
anhydride with glycine and N-proline has been dbsdrin this papefScheme-1)

All the synthesized compounds gave satisfactorylt®®f nitrogen analysis. IR artéi-NMR
spectral data were found to be consistent to thigmed structures. The physical and analytical
data of the compounds are presented in Table-1.
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Table 2: Spectral data of compounds 4(a-f) and 5(B-

Comp. [R(EEBs) am-1 1H HME [ frpm) LS mfz
4a 3180, 1720, & 001 H, 1M H), 2601471 00%52 59 13015 4% ;261 1401 5%
1460 1.594H,m,CH) 260,131 1%
7288 0074H, m, AcH),
dh 3160 ,1719, 2001H, L NH), 274 150100%,273 15016 5%0,27 5.1 51 2%),2
1460 1.5%6H,m,CH) T4.1401.1%)
de 3093 1643, 2 001 H,1,MH), 276 130100%,27 5.1 301 5 593,277 1301 .9%,2
1450 3 ET(AHLCH) T6.1201.1%)
4d 30901650, 2001 H,t,MH), 280 160100%0, 288 16018 0%5,290.17(1 3%
1430 227(3H.sCHy)
2 A608H, m CHy)
de 3016 1689, g 001 H,t,NH), 350170100 .0%), 351 18(22.0%,352 18(2.7%),
14521286 & .00-2.0002 H,m,AtH) , 351.0701.5%)
4f 3010 1650, Z0(1H L NH); 364.190100%,365 19024 3%6),366 2002, 5%,
14521280 7 06-8.0008 H,m,&H) ,
362(2H,sCHy
5a 3055 ,1690 163 4002H,t,CHy) 300.17¢100.0%),390 16018 79%),301.17(2 1%,
1471,12588 1.594H,m,CH.) 300.1601.1%)
5h 3050 ,1670, 1a2H,m,CH)) 314.180100%6,313 18020 .7%),31 5,191 9%,
1470,1260 3A0ZHLCH )
1.506H,m,CH,)
Sc 3170,1620, 3ETH,LCHY) 316.160100.0%0,315. 16019.9%5, 317 17(1.7 %5,
1496,1 250 23TEHALCH )
42532H,sCHy
5d 3110 ,1610, 246(EH L CH ) 320.190100.0%0,328.19021 .0%),330.2001 9%,
14601270 227(3H,8CHy)
Se 3093 ,1843, 3A59H,LCHY) 301210100 0%5,390 21025 3% 392 21(3 8%,
1450,1 206 259AH L CH )
6.59-F 08(5H,m, Ar-H)
5f 3000 ,1640, 246(EH,t,CH.) 405 220100 0%:,40 4. 22022 .7 %,406. 2303 7%),
1450,1290 362(2H,8CH)

7.06-7 3(9H, m, Ar-H)

The antibacterial activity was evaluated againsto twathogenic strains E(coli. and
B.subtilis). The zone of inhibition and activity index weretetenined by comparison with the
standard drug ciprofloxacin. The outcome of thiglgtis presented in tabB-The antibacterial
screening again®.subtilis showed that amongst the compoudds-f) and5(a-f) the compound
4c and5c displayed highest activity. The remaining compaisbdowed only moderate activity.
The antifungal activity was evaluated against tvathpgenic strainsA(niger and A.flavus).The
zone of inhibition and activity index were deteretuinby comparison with the standard drug
fluconazol. The outcome of this study is presentethble-3. The antifungal screening against
A.niger showed that amongst the compoud@s-f) and5(a-f) the compoundif and5f exhibited
highest activity.
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Table:3
S.N Conc. In (E. coli) (B.subtilis) (A. niger) (A. flavus)
(ug/ml) Zone of Zone of Zone of Zone of
inhibition inhibition inhibition inhibition
4a 400 09.0 08.5 08.0 09.0
200 08.0 07.0 07.5 08.5
100 07.4 06.0 06.3 07.0
4b 400 11.0 11.2 11.5 11.5
200 10.5 10.2 10.0 10.5
100 10.0 10.5 09.5 09.0
4c 400 16.5 14.7 11.7 11.5
200 15.7 15.7 10.5 10.5
100 14.5 154 10.0 10.6
4d 400 12.0 12.2 12.3 124
200 125 12.0 12.0 12.5
100 12.0 115 11.7 11.0
de 400 11.2 115 11.5 11.5
200 10.5 10.5 10.6 10.5
100 10.0 10.0 10.5 10.0
Af 400 12.8 125 17.7 155
200 125 12.0 15.6 14.8
100 12.0 11.8 14.8 16.5
5a 400 115 11.0 11.7 11.6
200 10.5 10.0 10.5 10.6
100 10.0 09.5 09.6 10.0
5b 400 10.3 09.0 07.0 10.2
200 08.2 08.5 08.9 11.0
100 09.6 10.0 07.5 09.1
5c 400 16.0 155 135 13.0
200 15.6 13.0 13.0 12.6
100 14.0 14.1 12.6 12.0
5d 400 11.2 10.0 10.1 09.1
200 12.1 09.0 09.0 07.5
100 10.5 08.8 08.5 09.0
5e 400 10.2 10.0 10.1 09.1
200 09.1 07.0 09.0 07.5
100 10.5 09.8 08.5 09.0
5f 400 15.2 12.0 151 15.1
200 15.1 12.0 15.0 14.5
100 14.5 11.8 14.5 14.0
*Standard 400 26 18 28 30
Antibacteria 200 26 18 28 30
100 26 18 28 30
*Standard 400 26 - - -
Antifungal 200 26
100 26
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