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ABSTRACT

Expedient protocols based on the versalility of oxoketenedithio acetals in synthesis ,has been developed to the
preparation of the library of many amino acids and sulpha drugs embellished analogues of the privileged 1,4
benzodiazepines for their possible use as CCK, antagonists .The process to its preparation proceeded with the
reaction of 3-oxoketene dithio acetal analogues of 1,4 benzodiazepin-2- one with amino acids and sulpha drugs
followed by treatment of the resulting species with alkali to deliver 3(a-d) ,4(a-b), 5(e-f) and (6 c-d) respectively ,in
acceptable yields.
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INTRODUCTION

Development of compound libraries of small bicgchnd tricyclic ring systems capable of sustainirige
requirement of anticipated biological activities timem,has been a major focus of research in the afrehemical
biology and medicinal chemistryln view of this the development of exquisite jils and efficient practical
methodogies to access small molecules of medidimglortance have been of special interest in swishe
.Eversince, a study conducted by Waldmann?ebal the quantitative analysis of physiologicalltive natural
product scaffolds showed that ones with two or @hrengs in their molecules were most often found in
physiologically active natural products, it haggered the interest of many chemists to utilizepbiential of small
molecules, in the design and development of moéequiobes for biological evaluations.

The ubiquity of the bicyclic 1,4 benzodiazepine leus in medicinal chemistry has been due to thideus having
been recognized to belong to the class of “privategnedicinal structures” by virtue of its ability provide ligands
to a number of functionally and structurally digerdiological receptors Its importance in the literature as an
“evergreen heterocyclic material” in drug desigrd atevelopment has undoubtedly been a consequentee of
multifarious biological response which it elicits combating a variety of body ailmeftdts use has ,not been
merely confined to the management of stress relateditions or in the treatment of mental disosdes
psychopharmacological agents or as neoplastic sigefiscovered ever since the anti-cancer antisdiearing the
pyrrolo-[1,4] —benzodiazepine framework were isedafrom the actinomyces specfiésit their additional novel
applications have been continuously emerging .Redemonstrations that their derivatives can be @asepotential
agents in the control and treatment of AFfBIBO, Pirenzepine and FDA approved anti-HIV age¥évirapine to
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name a few) and also as potential GGitagonists has stimulated further interest ig mhicleus from yet another
perspectiveThis has precisely been the reason for the engsrdevelopment of libraries of biologically impatta
materials from this class of compoufids

The importance of the amino acids, peptides aifd sugs in the area of medical field can neweroverstated
10 Ever since, to the discovery of anti-HIV actwitin FDA approved “delavirdine” embellished with
sulfonamide group in its molecular framework,thterast on the various facets of the chemistry haf motif in
imparting biological activity has increased expdiadly thereaftet.

Encouraged by the medicinal potential of 1,4 beieepines, amino acid and sulfa drug motifs, wmrtein this
communications the preliminary results of our stwhich have emanated on attaching the amino auidsalfa
drug moieties on to the 3-position of 1,4 benzoeldize nucleus, by exploiting the potential of esponding
oxoketene dithioacetal derivatives in this venflings study was conceived on this premise thdt fhresence in
tandem in the same molecular framework should dmrte significantly to the anticipated biologicatiaity in the
resulting materiafg.

MATERIALS AND METHODS

The chemicals required in this study were obtaifrein commercial sources and used without any furthe
purification. All the melting points were takenapen capillaries and are uncorrected. The reacti@ne monitored
by TLC using toluene/ethyl acetate/formic acid (b)4as the solvent system on silica gel G platé.spectra of
the samples were recorded on Schimadzu FTIR-84feéréd spectrometer on KBHNMR on Bruker AC 300F

in CDCL+DMSO-d; using TMS as internal standard (with chemicaltstekpressed i, ppm) and the mass spectra
on Jeol-JMS-D-300 mass spectrometer.

The starting materials 7-chloro-5-phenyl-1,3-dily@H-[1,4]—benzodiazepin-2-on&)(and 7-nitro -1,5- diphenyl-
1,3-dihydro-2H-[1,4] benzodiazepin-2-or® (vere prepared based on the procedure reporiédriature>.

General method for the preparation of 7-chloro-5-penyl-1,3—dihydro-2H-[1,4-benzodiazepin-2-one-3yl]
carbonyl amino acids 3(a-d)

7-Chloro-5-phenyl-1,3-dihydro-2H[1,4]-benzodiazegione () (8.1 g, 0.03 mole) was added to a stirred sahutio
of carbon disulphide (3g, 0.04 mole) in DMF (10 rat)0-8C and kept for 30 min..The mixture was allowed to
stand for further 30 min at room temp.,after adddetassium t-butoxide (6.72 g, 0.06 mol) in DMF.@2nl) and
benzene (15 ml) .To the resulting suspension metidjtie (5 g, 0.08 mol) was slowly added and thztane was
refluxed for 3 h..The completion of the reactionsveaecked by TLC using toluene/ethylacetate/foracid (5:4:1)
as solvent system.The solvent from the reactiotture was removed under reduced pressure and sfdiechas
taken in chloroform (50 ml) washed with water amied over anhydrous sodium sulphate.Removal of estlv
yielded the crude dithioacetal ( 9.6 g,85.71%To0 )a portion of this (0.37 g, 0.001 mole) takeiMF (20 ml) and
amino acids or sulphonamide corresponding to Ori6le was added and the reaction mixture was mtediin a
microwave at 160C for 8 min..The completion of reaction was checkgdl'LC using toluene/ethylacetate/formic
acid (5:4:1) as solvent system.Solvent from thactien mixture was removed under reduced pressoce a
remaining part was poured on crushed ice.lt wasaetdd with benzene ,which was washed with watdrdried
over anhydrous sodium sulphate .The crude prodast taken in anhydrous THF (20 ml) ,potassium txid®
corresponding to 0.03 mol was added and the sugpenss stirred at room temp for 8 h.The mixtures\paured
on crushed ice and extracted with benzene,and wastib water ,dried over anhydrous sodium sulphatgive
3(a-d) and4(a-b).

Same procedure was used in the preparation ofr@-fit5- diphenyl-1,3-dihydro-2H-[1,4] benzodiaze{d-on-
3yl]-carbonyl amino acid§(e-hjand 6(c-d) from 7-nitro -1,5- diphenyl-1,3-dihydro-2H-[1,4ehzodiazepin-2-one
2).

(8@, R=CHy): C19H14CIN;Oy; brownpowder; (0.29 g, 76.31%), m.p. 251-283 IR (cm-):3135, 3025, 1695, 1647,
1633, 1620, 1537, 1487, 1411, 1376, 1280, 12310,11719, 1055, 834, 795, 780, 712; 1H-NMR (DMSQ@27
(2H, d, J = 7.2 Hz), 7.59-7.54 (2H, m), 7.48-7.2Bi(m), 7.40-7.35 (2H, m), 5.13 (1H, s), 4.68 (1] = 2.7 Hz),
1.35 (3H, s); ESI-MS: m/z 386.08 (M+H) Cal(%) For GgH16CIN3O4: C;59.15 H;4.18; Cl;9.19; N;10.89.Found;
C;59.27 H;4.16; CI;9.13; N;10.79.
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(3b,R=CH,CH3): CosH»oCINzOy; yellow solid (0.37 g, 80.43%), m.p. 257-2%9 IR(cm-):3093, 3029, 1665, 1634,
1605, 1522, 1470, 1433, 1380, 1367, 1288, 12555,11628, 1065, 985, 968, 787, 710, 625, 511; 1H-NMR
(DMSO0): 7.93 (2H, d, J = 7.2 Hz), 7.59-7.54 (2H, M®¥8-7.43 (1H, t, J = 7.2 Hz), 7.34-7.04 (8H, B4 (1H, s),
4.91-4.87 (1H, m), 3.14-3.11 (1H, m), 2.97-2.95 (bh); ESI-MS: m/z 462.11 (M+H) Cal(%) For GsHxoCIN3O;:
C;65.01; H;4.36; CI;7.68; N;9.10.Found; C;65.004134; Cl;7.63; N;9.09.

(3¢,R=CH(CHj),): C,1H20CIN3O,; Yellow colour powde0.32 g, 80%), m.p.255-25C IR(cm-):3195, 2996, 1670,
1610, 1560, 1509, 1447, 1411, 1339, 1257, 11787,11682, 1067, 988, 970, 820, 798, 732, 630, 539; 3H-
NMR (DMSO): 7.70 (2H, d, J = 7.2 Hz), 7.59-7.54 (2H), 7.48-7.44 (2H, m), 7.40-7.28 (2H, m), 5.18i(5),
4.48-4.46 (2H, m), 1.46 (6H, s); ESI-MS: m/z 414 04+H)". For G;H,CINsO,. C;60.95; H;4.87; Cl;8.57;
N;10.15.Found; C;60.93; H;4.84; CI;8.52; N;10.13.

(3d,R=Pyrrolyl): CH1sCIN;O4; Yellow, brown powder: (0.35 g, 87.5%), m.p. 235L; IR(cm-):3193, 2974,
2935, 1629, 1596, 1507, 1467, 1423, 1386, 13657,12746, 1155, 1110, 1017, 803, 782, 615, 681, SHONMR

(DMSO): 7.92 (2H, d, J = 7.2 Hz), 7.59-7.54 (2H, M}%8-7.43 (2H, m), 7.40-7.35 (2H, m), 5.06 (1H 477 (1H,
d, J = 2.7 Hz), 3.83-3.74 (2H, m), 2.17-1.97 (48; BSI-MS: m/z 411.99 (M+H) For GH1sCIN;O,: C;61.24;
H:4.41; N;10.20; Found; : C;61.27; H;4.43; N;10.19.

(4a,R=CH): C,4H1sCIN,OsS; yellow powder; (0.35 g, 70.00%), m.p.234-2861R(cm-):3120, 2970, 2925, 1630,
1590, 1515, 1466, 1381, 1290, 1247, 1174, 11120,10633, 929, 809, 770, 621; 1H-NMR (DMSOQO): 8.0887.
(6H, m), 7.60-7.54 (2H, m), 7.48-7.43 (3H, m), ?BA5 (1H, m), 5.13 (1H, s), 2.06 (3H, s); ESI-M&z 511.43
(M+H)". For G4H;4sCIN,OsS: ;56.42;H;3.75;Cl;6.94;N;10.97,S;6.28.Found;486;3.77;Cl;6.96;N;10.94,S;6.26.

(4b,R=Pyridyl): C,sH,0CIN5O,S; brown solid (0.46 g, 86.76%), m.p. 240-2@2 IR(cm-):3121, 3030, 1672, 1659,
1651, 1525, 1500, 1450, 1414, 1305, 1280, 11959,11370, 830, 800, 780, 734, 645, 520; 1H-NMR (DNMISO
8.49 (1H, d, J = 6.6 Hz), 7.98-7.92 (6H, m), 7.6647(2H, m), 7.48-7.43 (4H, m), 7.40-7.35 (1H, ®.)51-6.50
(2H, m), 5.13 (1H, s); ESI-MS: m/z 546.25 (M+HFor G;H,,CINsO,S: C;59.39 H;3.69; CI;6.49; N;12.83; S;5.87
Found; : C;59.35 H;3.67; Cl;:6.47; N;12.85;S:5.88.

(5e,R=CHp): C,4H1gN4Os; brown powder; (0.38g , 84.44%), m.p. 234-2%6 IR(cm-):3095, 2935, 2910, 2880,
1636, 1620, 1605, 1520, 1467, 1419, 1375, 1358),1P&1, 1165, 1105, 1025, 810, 767, 755NMR (CD,OD):
8.70 (1H, d, J = 1.8Hz), 8.44 (1H, d, J = 7.8 HzB2 (3H, d, J = 7.2 Hz), 7.60-7.58 (2H, m), 7.4997(6H, m),
5.10 (1H, s), 4.10-3.98 (2H, m); ESI-MS: m/z 459(84+H)". Cal(%) For G4H1gN4QOg: C;62.88;H;3.96; N;12.22;
Found; C;62.83;H;3.94; N;12.21.

(5f,R=CH,CH3): C3;H,4N4Os; yellow solid (0.48 g, 88.88%), m.p. 238-2%0 ,IR(cm-):3005, 2957, 2910, 1630,
1595, 1512, 1466, 1370, 1288, 1232, 1175, 112261085, 745, 730, 709, 678, 615, 460; 1H-NMR (DMS®70
(1H, d, J = 2.7 Hz), 8.43 (1H, d, J = 7.2 Hz), 7(9H, d, J = 7.5 Hz), 7.61-7.58 (2H, m), 7.49-7(8Bl, m), 7.24-
6.99 (6H, m), 5.04 (1H, s), 4.90 (1H, d, J = 2.4,H&14-3.12 (1H, m), 2.97-2.95 (1H, m); ESI-MS:zn%49.76
(M+H)*. For G;H,4N,Og: C;67.88; H;4.41; Cl;7.68; N;10.21 Found; C;67.B44.40; Cl;7.63; N;10.20.

(59,R=CH(CHy),): Cr7H24N4O¢; IR(cm-): Deep yellow colour powd€0.38 g, 77.55%), m.p.235-23C ,3110,
3057, 1630, 1618, 1595, 1520, 1487, 1417, 13904182478, 1230, 1167, 1123, 1038, 823, 780, 765, 43, 505;
1H-NMR (DMSO): 8.69 (1H, d, J = 2.4 Hz), 8.42 (144,J = 7.2 Hz), 7.93 (3H, d, J = 7.2 Hz), 7.61-7(3d, m),
7.49-7.31 (6H, m), 5.13 (1H, s), 4.49-4.46 (2H, M}5 (6H, s); ESI-MS: m/z 501.35 (M+H)For G7H,4N,Os:
C;64.79; H;4.83; N;11.19.. Found; C;64.83; H;4.8211.21.

(5h,R=Pyrrolyl): C,7H,,N4Og; brown powder; (0.36 g, 73.46%), m.p. 233-Z35R(cm-):3085, 1670, 1598, 1560,
1447, 1395, 1367, 1330, 1228, 1169, 1085, 1065, P98, 624, 582, 539; 1H-NMR (DMSO): 8.66 (1H, & J.8
Hz), 8.41 (1H, d, J = 7.5 Hz), 8.16 (2H, d, J = AB, 7.58-7.55 (2H, m), 7.48-7.43 (2H, m), 7.399 (5H, m),
5.06 (1H, s), 4.77 (1H, d, J = 2.7 Hz), 3.83-3.2BI,(m), 2.17-1.91 (4H, m); ESI-MS: m/z 499.75 (M+Hlror
Co7H22N4Og: C;65.05; H;4.45; N;11.24.Found; C;65.03; H;4.M211.26.

(6¢,R=CHy): CruH1oCIN,OsS; brown powder; (0.51 g, 86.44%), m.p. 252-%54IR(cm-):3167, 2970, 2918, 1620,
1600, 1510, 1465, 1380, 1280, 1238, 1181, 11767,11021, 960, 945, 810, 780, 762, 605; 1H-NMR (DMSO
8.72 (1H, d, J = 6.6 Hz), 8.53 (1H, d, J = 7.2 H&%9 (2H, d, J = 6.6 Hz), 7.98-7.91 (7H, m), 77554 (2H, m),
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7.48-7.29 (4H, m), 5.13 (1H, s), 2.04 (3H, s); BE$: m/z 598.55 (M+H). For G4H,sCIN,OsS: C;60.29; H;3.88;
N;11.72; S;5.37. Found; C;60.26; H;3.78; N;11.74,.32.

(6d,R=Pyridyl): CssH»4NsOsS; brown solid (0.59 g, 95.16%), m.p. 258-2B0IR(cm-):3122, 2980, 2920, 1680,
1610, 1575, 1506, 1430, 1398, 1345, 1340, 12315,11@95, 1070, 998, 812, 801, 745, 715, 625, 530, 510;
1H-NMR (DMSO): 8.49 (1H, d, J = 2.7 Hz), 7.98-7.@&H, m), 7.60-7.53 (4H, m), 7.48-7.43 (4H, m),GFA35
(2H, m), 6.57 (2H, m), 5.14 (1H, s ); ESI-MS: m/23682 (M+H). For G3H»NgOsS: C;62.65; H;3.82; N;13.88;
S;5.07 Found; C;62.64; H;3.81; N;13.86; S;5.09.
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RESULTS AND DISCUSSION

In this communication ,we describe a facile one potry to 3-amino acids and 3-sulpha drugs embeliis
analogues of 7-chloro (and 7-nitro), 1,5 -dipheiiyB-dihydro -2H[1,4 ] benzodiazepin-2-ones 3(a4dda-b), 5(e-h)
and 6(c-d) from corresponding 3-oxoketene dithitelaterivatives respectivef.

The starting material 7-chloro (and 7-nitro substid) 5-phenyl (and 1,5 diphenyl)-1,3 —dihydro 24|
benzodiazepin-2-ones (1,2) were prepared usiegeorted procedurgs

The 3-CH group of 1 and 2 has been reported to be fairlivead¢b undergo reaction with carbon disulphide and
methyl iodide in presence of a base ,to from theesponding oxoketene dithio acetal derivati%eEhe thiomethyl
ether function of the ketene dithio acetals havenbdemonstrated to be highly prone to undergo ppbidic
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displacement reactions with amines.Interestinghe ,second thio methyl ether function has beenrtegoto
respond well,to bases (to undergo hydrolysis waikali) to result products bearing an amide bond.

This methodology was applied on (1 and 2).whichreaction with Cg and Mel in presence of potassium-t-
butoxide formed the corresponding oxoketene dittetal derivativesespectively’.The synthetic routes applied to
the preparation of 3(a-d), 4(a-b) and 5(e-h)anda-l§(from 1 and 2 has been depicted in scheme da bn
respectively .The intermediates which resulted fitbm reaction of 3-oxoketene dithioacetal with amatids and
on the reaction of sulpha drugs underwent a fdmitirolysis with ethanolic solution of potassium teutoxide to
the desired products 3(a-d),4(a-b), 5(e-h) anddp(espectivelyf.

The structures of all the compounds were estaltisinethe basis of their microanalysis, IRNMR, and MS data,
which were found to be consistent to the strustassigned to these molecules.

This study has resulted in the development ofibivary of twelve active materials which are prabenndergoing
clinical trials for the exploration of their CGKantagonist activity.

CONCLUSION

In summary,the results which have emanated frore #tudy clearly indicate that 3-oxoketene dithidalce
derivatives of 7-chloro-5-phenyl-(7-nitro-1,5 diphy)-1,3-dihydro-2H-1,4]diazepin-2-one provide a rye
convenient one pot synthetic entry to the 3-aminm @nd 3-sulphonamido substituted analogues ofiaimed
interest.
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