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ABSTRACT

Novel derivatives of (Z)-N'-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)(-5-chloro/  bromo)-2-oxoindolin-3-
ylidene)-2-(4- methyl/ methoxy/ trifluoro/ nitro) cyclohexa-1,3-dien-1-yloxy)benzo[d] [1,3,2]dioxaphosphole-5-
carbohydrazide 2-oxide 9(a-0) as per scheme-1 were Synthesized by condensation reaction of (Z)-N'-(1-((1-
benzyl-1H-1, 2, 3-triazol-4-yl) methyl) (5-chloro/bromo)-2-oxoindolin-3-ylidene)-3, 4-dihydroxybenzo hydrazide
7(a-c) and (Phenyl) phosphorodichloridates 8(a-g). The synthon 7(a-c) was obtained by condensation reaction
between (2)-3, 4-dihydroxy-N'-(5- chloro / bromo)2-oxo-1-(prop-2-yn-1-yl) indolin-3-ylidene) benzohydrazide
5(a-c) (azidomethyl) benzene(6) and CUSO,4-Cu turnings. The synthon 5(a-c) was obtained by reaction between
3, 4-dihydroxybenzohydrazide (3) with N-Propargyl Isatin. The synthon (3) was obtained by condensation
reaction between of ethyl 3,4dihydroxybenzoate and hyrazinehydrate. The structures of newly synthesized
compounds were established by IR, tHNMR, *C-NMR, **P-NMR and elemental analysis. The newly synthesized
compounds were subjected to various biological activities and docking studies.

KEY WORDS: 1, 2, 3 triazole, Propargyl isatin, (Phenyl) phosphorodichloridates, antimicrobial and Docking
studies.

INTRODUCTION: 1, 2, 3-Triazole compounds are In the preparation of 1, 2, 3 triazole compounds azides

important of heterocyclic compounds. undergo addition to acetylene and to symmetrically
substituted alkynes to give only one 1-substituted 1H-1,
R! 3 R! 3 2, 3-triazole, which simplifies the purification step. This
N N is a general method for the preparation of triazoles and in
/ \\ \ some cases the yields are excellent. Addition of phenyl
5 N2 N, azide™ aryl methyl azides™ ™ or other alkyl azides™"
R' N/ R \N/ 2 R to acetylene yields the corresponding 4, 5-unsubstituted
|1 1 triazoles. This method has also been used for the
R’ preparation of dendimers containing various 1, 2, 3-tri-
Structures of 1H-1,2,3 Triazole 2H-1,2,3-Triazole azole rings."*¥

They find numerous applications in industry, namely as
dyestuffs, fluorescent whiteners, photo stabilizers of
polymers, optical brightening agents, corrosion inhibitors
and as photo graphic photoreceptors. 2 Also due to
their extensive biological activities, they find successful
applications in medicine blood-sugar-lowering drug!,
Anti tubercular agent', an anticancer®™ Anti viral
activity®,  multivalent  antibiotic and  some
agrochemical applications are Staphylococcus aureus
Klebsiella ~ pneumoniae  and  Bacillussubstilis®,
Antibacterial activity.™
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Scheme-1.1:  (Z)-N'-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)(-5-chloro/ bromo)-2-oxoindolin-3-ylidene)-2-(4-

methyl/ methoxy/ trifluoro/ nitro) cyclohexa-1,3-dien-1-yloxy)benzo[d] [1,3,2]dioxaphosphole-5-carbohydrazide

2-oxide 9(a-0)
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MATERIALS AND METHODS

All the chemicals used in the present investigation were
purchased from Sigma-Aldrich Chemicals company, Inc
USA, and used without further purification. TLC was
performed on aluminium sheet of silica gel 60F254. E-
mark Germany using iodine as visualizing agent. Melting
points were determined in open capillary tubes on Mel-
Temp apparatus and uncorrected. Column
chromatography was performed on silica gel with
different solvent systems as eluents to afford the pure
compound. The IR Spectra were recorded as KBR pellets
on Perkin-Elmer 1000 units, instruments. All *H and **C-
NMR spectra were recorded on a Varin XL-300
spectrometer operating at 400MHz for *H-NMR and 75
MHz for *C-NMR, *P-NMR spectra were recorded on a
Varin XL-spectrometer operating at 161.89MHz .The
compounds were dissolved in DEMSO-ds and chemical
shifts were referenced to TMS (*H-NMR and *C-NMR)
and 85% HsPO, (**P-NMR). Mass spectral data was
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recorded on FAB-MS instrument at 70ev with direct inlet
system. Elemental analyses were recorded on a Cario
Erba 1108 elemental analyser. Central Drug Research
Institute, Lucknow, India. Docking studies were carried
out using GOLD soft ware in Bio-chemistry applications
institute, Hyderabad.

Preparation of Intermidiates

4-Substiteted phenyl phosphorodichloridates 8(a-g)
[15.16]: phosphorus oxy chloride (15.3gr, 0.1mole) in dry
benzene (60 ml) was taken in to three-necked flask (500
ml) equipped with dropping funnel and reflux condenser
fitted with a calcium chloride guard tube. The flask was
heated and stirred by means of hot plate -cum -magnetic
stirrer. The dry tri ethyl amine (10.1 gm, 0.1 mole) and
dry benzene (50 ml) were added into the flask slowly
while stirring. To this mixture, freshly distilled phenol
(9.4 gr, 0.1 mole) in dry benzene (60 ml) was added drop
wise through the dropping funnel. The addition took
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about thirty minutes and whole reaction mixture was
refluxed with vigorous stirring for 10 hours. The reaction
mixture was cooled and the solid tri ethylamine -
hydrochloride was filtered off. The solvent from the
filtrate was removed under reduced pressure in a rota
evaporator. The dark brown liquid remained, was
subjected to fractional distillation and the major product
distilling at 118-124° C / 11(mm) was collected as
colorless glassy viscous liquid (8.3 gr, 40%).

The other substituted phenyl phosphorodichlorates 8(a-g)
were prepared by the same procedure™™? by reacting
equimolar quantities of phosphorous oxychloride and
respective substituted phenols in benzene in the presence
of tri ethylamine.

RESULTS AND DISCUSSION
Typical procedure for Synthesis
dihydroxybenzohydrazide (3)

A  mixture of ethyl 3,4dihydroxybenzoate and
hyrazinehydrate dissloved in ethanol was refluxed for 5
hours .The progress of the reaction was monitored by
(TLC) with hexane: ethyl acetate (7:3) as mobile phase.
The reaction mixture was cooled and poured into ice-
cooled water with stirring. The separated solid was
filtered, washed with water and recrystalized from
ethanol to afford to 3, 4-Dihydroxybenzohydrazide. The
structure of compound is characterized by spectral data
IR, 'H-NMR, and elemental analysis.

of 3, 4 -

Physical, analytical and spectral data for 3, 4 -
dihydroxybenzohydrazide (3)

Yield: 71%; M. P: 132-134° C; IR (KBr): (v/ &, cm™)
3350 (y -OH, interamolecular-OH bending), 3460 &
3440 (NH,- stretching of acid hydrazide), 1676 (C=0,),
3410 (NH-Stretching of acid hydrazide); *H-NMR
(400MHz, DMSO-d6) 2.0 (d, 2H, hydrazine of NH,),
5.35(s, 2H, vicinal OH of Ar-OH),7.16-7.42(m, 3H,
benzene ring), 8.10(t, 1H, NH of amide group); Anal.
calcd(%) for C;HgN,O3, C:50.00%, H:4.80%, N:16.66%
and 0:28.54%. Found: C: 49.20%, H: 4.20%, N: 16.06%
and O: 27.74%.

Typical procedure for Synthesis of Z)-3, 4-dihydroxy-
N'- (5-chloro-/5-bromo) 2-oxo -1- (prop-2-yn-1-yl)
indolin-3-ylidene) benzo hydrazide 5(a-c)

An equimolar quantities of N-Isatinpropargyl and 3,4
dihyroxybenzohydrazed were dissolved in warm ethanol
35ml containing D.M.F (0.5ml).The reaction mixture
was refluxed for 4 hours and kept room temperature
overnight .The progress of the reaction was monitored by
TLC with hexane and ethyl acetate (7:3) as mobile phase
.The resulted solid compound was washed with ethanol
and dried. The compound was recrystalized with ethanol
to afford compound 3, 4-dihydroxy-N’-(2-oxo-1-(prop-2-
ynyl) indoline-3-ylidene)benzohydrazide. The compound
was characterized by spectral data IR, *H- NMR and
elemental analysis. The similar procedure was employed
for the synthesis of Z)-3, 4-dihydroxy-N'- (5-Chloro/5-
bromo)2-oxo -1- (prop-2-yn-1-yl) indolin-3-

www.ejbps.com

European Journal of Biomedical and Pharmaceutical Sciences

ylidene)benzohydrazide 5(b-c), by condensing 3,4—
Dihydroxybenzo hydrazide (3) with N-Isatinpropargyl.
The structure of 5(b-c) was established by IR, *H-NMR
and elemental analysis.

Physical, analytical and spectral data for 3, 4-dihydroxy-
N’-(2-0x0-1-(prop-2-ynyl) indoline-3-ylidene)
benzohydrazide 5(a).

Yield: 62%; M. P: 128-130° C; IR (KBr): (v/ §,, cm™)
3350 (y -OH, interamolecular-OH bending),1676 (C=0),
2251(-C=CH), 3410  (NH-Stretching of acid
hydrazide);1656 (C=0,lsatin), 1625(C=N); 'H-NMR
(400MHz, DMSO-d6) 3.70 (s, 2H, -CH, attached to
Isatin), 3.80(s,1H, acetylene group), 5.35(s, 2H,-
OHgroups attached to benzene ring), 8.10 (s,1H, NH-
amide), 7.10-7.46 (m,7H, Aromatic protons); Anal.
Calcd (%) for CigHi13N3O4; C: 64.47%, H: 3.91%, N:
12.53% and O: 19.09%. Found: C: 63.77%, H: 3.31%,
N: 11.93% and O: 18.29%.

Physical, analytical and spectral data for Z2)-3, 4-
dihydroxy-N'- (5-chloro) 2-oxo -1- (prop-2-yn-1-yl)
indolin-3-ylidene) benzo hydrazide 5(b).

Yield: 68%; M. P: 135-137° C; IR (KBr): (v/ §,, cm™)
3358(y-OH), 3415 (NH-), 2254(-C=CH,), 1660(C=0),
1629, 1610 (C=N),730(C-Cl) ; 'H-NMR (400MHz,
DMSO-d6) 3.70 (s, 2H, -CH, attached to Isatin),
3.80(s,1H, acetylene group), 5.35(s, 2H, 20H), 8.10
(s,2H, NH-), 7.30-7.60 (m,6H,Aromatic protons) ; Anal.
Calcd (%) for CigH1,CIN3O4; C:58.47%, H:3.27%,
Cl:9.59%, N:11.36% and 0:17.31. Found: C: 57.67 %,
H: 2.77%, Cl:8.89%, N:10.86% and 0:16.61%.

Physical, analytical and spectral data for Z2)-3, 4-
dihydroxy-N'- (5-bromo) 2-oxo -1- (prop-2-yn-1-yl)
indolin-3-ylidene) benzo hydrazide 5(c).

Yield: 65%; M. P: 133-135° C; IR (KBr): (v/ §,, cm™)
3354(y-OH,), 3409 (NH- stretching), 2251(-C=CH,
stretching), 1658(C=0, lIsatin), 1604 (C=N), 650(C-Br);
'H-NMR  (400MHz, DMSO-d6); 3.70  (s,2H,

CHy), 3.80 (s,1H,acetylene group), 5.35 (s, 2H,
vicinal 2 OH), 8.10 (s,AH, NH), 7.20-7.50 (m,6H,
Aromatic protans) ; Anal. Calcd (%) for C1gH1,BrN3Oy;
C: 52.19%, H: 2.92%, Br: 19.29%, N: 10.14% and O:
15.45%. Found: C: 51.69%, H: 2.32%, Br: 18.69%, N:
9.54% and O: 14.65%.

Typical procedure for Synthesis of (Z) -N'-(1- ((1 -
benzyl-1H-1, 2, 3-triazol-4-yl) methyl) -5-chloro
/bromo -2-oxoindolin  -3-ylidene)-3, 4-dihydroxy
benzohydrazide 7(a-c)

In the procedure a mixture of Z)-3, 4-dihydroxy-N'- (2-
oxo -1- (prop-2-yn-1-yl) indolin-3-ylidene) benzo
hydrazide (5a) (0.01 mol) and benzylazide (0.01 mol) are
added in ethanol 10 ml ,saturated copper sulphate
solution( 0.3mL ,1M) and cupper turnings (12 grams)
was added. The contents are refluxed for 8 hours, after
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completion of the reaction (monitored by TLC); the
reaction mixture was filtered through celite. The progress
of the reaction was monitored by TLC with hexane and
ethyl acetate (7:3) as mobile phase. The compound
washed with ethanol and dried. The compound was
recrystalized with ethanol to afford compound (Z)-N'-(1-
((1-benzyl-1H-1, 2, 3-triazol-4-yl) methyl)-2-oxoindolin-
3-ylidene)-3,  4-dihydroxybenzo  hydrazide.  The
compound was characterized by spectral data IR, H-
NMR, and elemental analysis.

The similar procedure was employed for the synthesis of
(2)-N'-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-
chloro/bromo-2-oxoindolin-3-ylidene)-3,4-dihydroxy
benzohydrazide 7 (b-c) by condensing Z2)-3, 4-
dihydroxy-N'- (5-chloro-/5-bromo) 2-oxo -1- (prop-2-yn-
1-yl) indolin-3-ylidene) benzo hydrazide 5(b-c) with
benzylazide in presence of saturated copper sulphate
solution and Cu-turnings in ethanol. The structure of 7(b-
c) was established by IR, 'H-NMR and elemental
analysis.

Physical, analytical and spectral data for (Z) -N'-(1-
((1 -benzyl-1H-1, 2, 3-triazol-4-yl) methyl) -5-chloro -
2-oxoindolin -3-ylidene)-3, 4-dihydroxy
benzohydrazide 7(a).

Yield: 65%; M. P: 130-132° C; IR (KBr): (v/ §,, cm™)
3350 (y -OH, interamolecular-OH bending),1676 (C=0),
2251(-C=CH), 3410 (NH-Stretching of acid
hydrazide);1656 (C=0,lsatin), 1625(C=N), 1456&1355
(characteristics of triazole); *H-NMR (400MHz, DMSO-
d6); 4.22 (s, 2H, CH, attached to phenyl ring ), 5.35(s,
2H, 2 visional OH), 3.90.48(s, 2H, CH, flanked between
isatin and triazole), 8.10(s,1H, NH-amide), 7.10-
7.46(m,12, aromatic protons), 7.63(s,1H, CH in triazole
ring). Anal. Calcd (%) for CyHyNgO4 C:64.10%,
H:4.30%, N:17.94% and 0:13.66%;Found;
C:63.30%,H:3.70%, N:17.44% and 0:13.16%

Physical, analytical and spectral data for (Z) -N'-(1- ((1 -
benzyl-1H-1, 2, 3-triazol-4-yl) methyl) -5-chloro -2-
oxoindolin -3-ylidene)-3, 4-dihydroxy benzohydrazide
7(b).

Yield: 60%; M.P: 125-127° C; IR (KBr): (v/ §,, cm™).
3358(y-OH), 3415 (NH-), 2254(-C=CH,), 1660(C=0),
1629, 1610 (C=N), 1458& 1357 (characteristic of
triazole),730(C-Cl) 'H-NMR (400MHz, DMSO-d6);
4.22 (s, 2H ,CH, attached to Isatin), 5.35(s, 2H, 20H-
Ar), 5.48(s, 2H,CH,-Ar) 8.10(s, 1H, NH), 7.16-7.42(m,
11 H, aromatic protons),7.63(s, 1H, CH in triazole ring).
Anal. Calcd (%) for CysH19CINgOy; C:59.71%, H:3.81%,
Cl:7.05%, N:16.71% and 0:12.73%; Found: C:58.91%,
H:3.31%, CI:6.25%, N:16.11% and 0:11.93%

Physical, analytical and spectral data for (Z) -N'-(1- ((1 -
benzyl-1H-1, 2, 3-triazol-4-yl) methyl) -5-bromo-2-
oxoindolin -3-ylidene)-3, 4-dihydroxy benzohydrazide
7(c). Yield: 57%; M.P:118-120°C; IR (KBr): (v/ 3,, cm’
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1) 3354(y-OH,), 3409 (NH- stretching), 2251(-C=CH,
stretching), 1658(C=0, Isatin), 1604 (C=N), 1457& 1356
(characteristic ~ of  triazole.  650(C-Br),."H-NMR
(400MHz, DMSO-d6); 4.22 (s,2H, CH, attached to
Isatin), 5.35(s,2H,__20H-Ar),), 5.48(s,2H,_CH,. Ar)
8.10(s,AH, NH),7.20-7.50(m,11 H, aromatic protans),
7.63(s,1H, CH of triazole ring). Anal. Calcd (%) for
Cu5H19BrNgO, ; C:54.86%,H:3.50%,
Br:14.60%,N:15.35% and 0:11.69%, Found; C:54.26%,
H:2.90%, Br:14.00%,N:14.75% and O:10.89%

Typical procedure for Synthesis of Synthesis of (Z)-
N'-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)(-5-
chloro/bromo)-2-oxoindolin-3-ylidene)-2-(4-methyl
/methoxy/ trifluoro/ nitro) cyclohexa-1,3-dien-1-
yloxy)benzo[d] [1,3,2]dioxaphosphole-5-
carbohydrazide 2-oxide 9(a-0)

A solution of phenylphosphorodichloridate 8(a) (0.002
mol) in 25 ml of dry toluene was added drop wise over a
period of 20 minutes to a stirred solution of (Z)-N'-(1-
((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-2-oxoindolin-3-
ylidene)-3,4-dihydroxybenzohydrazide (7a) (0.002 mole)
and triethylamine (0.004mole) in 30 ml of dry toluene
and 10ml of tetrahydrofuran a 5° C. After the addition,
the temperature of the reaction mixture was slowly raised
to room temperature and stirred for 2 hours. Later the
reaction mixture was heated at 50-60° C for 4 hours with
stirring. The completion of the reaction was monitored
by TLC analysis. Tri ethyl amine hydrochloride was
filtered from mixture and solvent was removed under
reduced pressure. The residue was washed with water,
which was further purified by column chromatography
over silicagel (60-120mesh),hexane and ethyl acetate
(7:3) was used as an eluent to afford the compound (Z)-
N'-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-2-
oxoindolin-3-ylidene)-2-(cyclohexa-1,3-dien-1-yloxy)
benzo[d] [1,3,2] dioxaphosphole-5-carbohydrazide 2-
oxide (9a).The compound was characterized by spectral
data IR, 'H-NMR, *C-NMR, *P-NMR and elemental
analysis.

The similar reaction procedure was adopted to synthesis
of (2)-N'-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)(-5-
chloro/bromo)-2-oxoindolin-3-ylidene)-2-(4-methyl
/methoxy/ trifluoro/ nitro)cyclohexa-1,3-dien-1-
yloxy)benzo[d] [1,3,2] dioxa phosphole-5-
carbohydrazide 2-oxide 9(a-0), by the reaction between
(2)-N'-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-(5-
chloro/bromo) 2-oxoindolin-3-ylidene)-3,4-
dihydroxybenzo hydrazide 7(a-c) with 4-methylphenyl
phosphorodichloridate 8(h), methoxyphenyl
phosphorodichloridate  8(c),  4-p(trifluoro  phenyl
phosphorodichloridate 8(d), 4-chlorophenyl
phosphorodichloridate 8(e), 4-bromophenyl
phosphorodichloridate 8(f) and nitrophenyl
Phosphorodichloridate  8(g), respectively. The
structures of 9(a-0) were established by IR, *H-NMR,
BC-NMR, **P-NMR and elemental analysis.

Physical, analytical and spectral data for (Z)-N'-(1-((1-
benzyl-1H-1, 2, 3-triazol-4-yl)methyl)-2-oxoindolin-3-
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ylidene)-2-(cyclohexa-1,3-dien-1-yloxy)benzo[d] [1,3,2]
dioxaphosphole-5-carbohydrazide 2-oxide (9a).

Yield: 65%; M.P: 130-132° C; IR (KBr): (v/ §,, cm™),
3410 (NH-Stretching of acid hydrazide) 1676 (Carbinyl
of acid hydrazide), 1656 (C=0,lsatin), 1625(C=N), 1456
& 1355(Characteristics of tiazole), 1250(P=0), 950 (P-
O-Ciare)- "H-NMR (400MHz, DMSO-d6); 3.90 (s,2H -
CH, flanked between isatin triazole), 3.60(s,2H, CH,
group attached to phenyl ring) 8.10(s,1H, NH-
amide),7.63(s, 1H, CH in triazole ring),7.10-
7.46(m,17H,aromatic protons).’*C-NMR(75MHz,

DMSO-d6); 8, ppm.114.6, 145.3, 148.6, 117.4, 121.5,
128.2, 163.2, 129.4, 124.4, 131.2, 122.9, 147.3, 117.7,
163.5, 131.5, 52.1, 130.7, 115.8, 57.3, 133.7, 127.6,
128.6, 125.7, 128.6, 127.6, 150.2, 120.3, 130.1, 121.3,
130.1, and 120.3 Corresponding to C;, C,, Cs, C4, Cs,
CG! C7l C8l Cgl ClOl Cllv C121 C13l C14 !C15 !C16! Cl7! C18|
Clgv CZO! C211 C221 C23l C24l C251 C26! C27| CZS! C29! C30|
and Cy.*'P-NMR (161.89MHz, DMS0-d6)-5.90 and -
5.53ppm. Anal. Calcd (%) for C3;HsNgOgP; C: 61.94%,
H: 4.06%, N: 13.54%, O: 15.47% and P: 4.99%. Found;
C: 61.24%, H: 5.46%, N: 12.94%, O: 14.57% and P:
4.39%

Physical, analytical and spectral data for (Z)-N’-(1-((1-
benzyl-1H-1, 2, 3-triazol-4-yl)methyl)-2oxoindolin-3-
ylidene)-2-((4methylcyclohexa-1,3-dien-1-
yhoxy)benzo[d][1,3,2] dioxaphosphole-5-
carbohydrazide 2-oxide 9(b)

Yield: 73%; M.P: 138-140° C; IR (KBr): (v/ 3,, cm™)
3416 (NH-Stretching of acid hydrazide) 1678 (Carbinyl
of acid hydrazide), 1659 (C=0,lsatin), 1627(C=N), 1456
& 1355(Characteristics of tiazole), 1253(P=0), 950 (P-
O-Ciarg)- 'H-NMR (400MHz, DMSO-d6);
2.54(s,3H,CH;-Ar), 3.90 (s,2H -CH, flanked between
isatin triazole), 3.60(s,2H, CH, group attached to phenyl
ring) 8.10(s,1H, NH-amide), 7.64(s, 1H, CH in triazole
ring), 7.10-7.46(m,16H,aromatic protons).*C-

NMR(75MHz, DMSO-d6); 0, ppm. 114.6, 145.3, 148.6,
117.4, 121.5, 128.2, 163.2, 129.4, 124.4, 131.2, 122.9,
147.3, 117.7, 163.5, 131.5, 52.1, 130.7, 115.8, 57.3,
133.7, 127.6, 128.6, 125.7, 128.6, 127.6, 147.2, 118.2,
130.1, 121.3, 130.1, 120.3 and 21.3 Corresponding to
Cll CZ! C31 C4l C51 CG! C7v CB! C91 C101 Cll1 C121 Cl31 Cl4
1C15,C16, Ci7, Cig, Cig, Coo, Co1, Cop, Cas, Cos, Cos, Cog,
C,7, Cy, Cyg, Cqp, Cqp and Cs,. 3lP-N'\/lR (16189MHZ,
DMS0-d6)-6.40 and -5.48 ppm. Anal. Calcd (%) for
C3HysNgOgP; C: 61.94%, H: 4.06%, N: 13.54%, O:
15.47% and P: 4.99%.Found; C: 61.34%, H: 5.56%, N:
12.94%, O: 14.87% and P: 4.49%

Physical, analytical and spectral data for (Z)-N’-(1-((1-
benzyl-1H-1,2,3-triazol-4-yl)methyl)-20xoindolin-3-
ylidene)-2-((4methoxyCyclohexa-1,3-dien-
lylh)oxy)benzo[d] [1,3,2] dioxa
carbohydrazide 2-oxide 9(c).

phosphole-5-
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Yield: 58%; M.P: 120-122° C; IR (KBr): (v/ §,, cm™)
3418 (NH-Stretching of acid hydrazide) 1678 (Carbinyl
of acid hydrazide), 1657 (C=0,lIsatin), 1628(C=N), 1456
& 1355(Characteristics of tiazole), 1253(P=0), 950 (P-
O-Ciare)- "H-NMR (400MHz, DMSO-d6); 3.25(s, 3H
OCH; attached to phenyl ring), 3.90 (s, 2H -CH, flanked
between isatin triazole), 3.60(s,2H, CH, group attached
to phenyl ring) 8.14(s,1H, NH-amide), 7.63(s, 1H, CH in
triazole ring), 7.12-7.46 (m,16H,aromatic protons). *C-

NMR (75MHz, DMSO-d6); &, ppm. 114.6, 145.3, 148.6,
117.4, 1215, 128.2, 163.2, 129.4, 124.4, 131.2, 122.9,
147.3, 117.7, 1635, 131.5, 52.1, 130.7, 115.8, 57.3,
133.7, 127.6, 128.6, 125.7, 128.6, 127.6, 145.2, 116.9,
115.7, 153.2, 115.7, 116.9 and 55.8 Corresponding to C;,
C2! C31 C4, C5, C61 C71 C81 C91 ClOl Clll C121 C131 Cl4 1C15
,C16: C17: C18v Clg, C20: C211 C22: C231 C241 C25: C261 C27:
Cx Cue Ca, Cy and Csp *P-NMR (161.89MHz,
DMSO0-d6) -10.09 and -5.16ppm. Anal. Calcd (%) for
CsoHsNgO,P; C:  60.38%, H: 3.96%, N:
13.20%,0:17.59% and P: 4.87%.Found; C:59.58%,
H:3.46%, N:12.60%, 0:16.79% and P:4.17%

Physical, analytical and spectral data for Z)-N'-(1-((1-
benzyl-1H-1,2,3-triazol-4-yl)methyl)-2oxoindolin-3-
ylidene)-2-((4-(trifluoromethyl)  cyclohexa-1,3-dien-1-
yl)oxy) benzo[d][1,3,2] dioxaphosphole-5-
carbohydrazide2-oxide 9(d).

Yield: 73%; M.P: 130-132° C; IR (KBr): (v/ §,, cm™)
(vl 8, cm™) 3420 (NH-Stretching of acid hydrazide)
1676 (Carbinyl of acid hydrazide), 1656 (C=0,lsatin),
1625(C=N), 1456 & 1355(Characteristics of tiazole),
1252(P=0), 950 (P-O-Ciarg). 'H-NMR (400MHz,
DMSO-d6); 3.90 (s,2H -CH, flanked between isatin
triazole), 3.60(s,2H, CH, group attached to phenyl ring)
8.10(s,1H, NH-amide), 7.63(s, 1H, CH in triazole ring),
7.10-7.46 (m,16H,aromatic protons) .**C-NMR (75MHz,

DMSO-d6); 5, ppm 114.6, 145.3, 148.6, 117.4, 121.5,
128.2, 163.2, 129.4, 124.4, 131.2, 122.9, 147.3, 117.7,
163.5, 1315, 52.1, 130.7, 115.8, 57.3, 133.7, 127.6,
128.6, 125.7, 128.6, 127.6, 153.5, 118.6, 128.6,
123.6,128.6, 118.6 and 124.1 Corresponding to C,, C,,
C3, C4, C5, CG! C7! C81 CQ! ClOI Clll ClZi C131 C14 inI.5 iclel
C17! C18! Clgl CZOI Cle CZZI C23! C245 C251 C265 C275 C281
Cus, Cso, Ca1 and Cyp *'P-NMR (161.89MHz, DMSO-
d6)-11.03ppm. Anal. Calcd (%) for CaHxF3NgOgP; C:
56.98%, H: 3.29%, F: 8.45%, N: 12.46%, O: 14.23% and
P: 4.59%. Found; C: 56.28%, H: 2.69%, F: 7.75%, N:
11.86%, O: 13.53% and P: 3.89%.

Physical, analytical and spectral data for Z)-N'-(1-((1-
benzyl-1H-1,2,3-triazol-4-yl)methyl)-2 oxoindolin-3-
ylidene)-2-((4-nitrocyclohexa-1,3-dien-1-
yl)oxy)benzo[d][1,3,2] dioxaphosphole-5-
carbohydrazide 2-oxide 9(e).

Yield: 62%; M.P: 128-130° C; IR (KBr): 3417 (NH-
Stretching of acid hydrazide) 1675 (Carbinyl of acid
hydrazide), 1656 (C=0O,lsatin), 1625(C=N), 1456 &
1355(Characteristics of tiazole), 1254(P=0), 950 (P-O-
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Clar)- H-NMR (400MHz, DMSO-d6); 3.90 (s,2H -CH;
flanked between isatin triazole), 3.60(s,2H, CH, group
attached to phenyl ring) 8.10(s,1H, NH-amide), 7.63(s,
1H, CH in triazole ring), 7.10-7.46 (m,16H,aromatic

protons) . *C-NMR (75MHz, DMSO-d6); &, ppm 114.6,
145.3, 148.6, 117.4, 121.5, 128.2, 163.2, 129.4, 124.4,
131.2, 122.9, 147.3, 117.7, 163.5, 131.5, 52.1, 130.7,
115.8, 57.3, 133.7, 127.6, 128.6, 125.7, 128.6, 127.6,
150.2, 120.3, 130.1, 121.3, 130.1, and 120.3
Corresponding to Cq, C,, C3, Cy, Cs, Cg, C4, Cg, Cy, Cyp,
Ci1, Ciz, Ciz, C14,Ci5,Cag, Caz, Cag, Crg, Coo, Con, Cop,
Cas, Cas, Cus, Cog, Cy7, Cug, Cpg, Cyo, and Cyy. *P-NMR
(161.89MHz, DMSO-d6) -11.40 and -5.85ppm. Anal.
Calcd (%) for Cs;H»N,OgP; C: 57.15%, H: 3.40%, N:
15.05%, O: 19.65% and P: 4.75%. Found; C: 56.35%, H:
2.90%, N: 14.55%, O: 18.85% and P: 4.15%.

Physical, analytical and spectral data for (Z)-N’-(1-((1-
benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-chloro-2-
oxoindolin-3-ylidene)-2-(cyclohexa-1,3-dien-
lyloxy)benzo[d][1,3,2]dioxaphosphole-5-carbohydrazide
2-oxide 9(f)

Yield: 68%; M.P: 136-138° C; IR (KBr): (v/ §,, cm™)
3414 (NH-Stretching of acid hydrazide) 1678 (Carbinyl
of acid hydrazide), 1657 (C=0,lsatin), 1626(C=N), 1456
& 1355(Characteristics of tiazole), 1250(P=0),,950 (P-
O-Ciargy)- "H-NMR (400MHz, DMSO-d6); 3.90 (s,2H -
CH, flanked between isatin triazole), 3.60(s,2H, CH,
group attached to phenyl ring) 8.10(s,1H, NH-amide),
7.63(s, 1H, CH in triazole ring), 7.30-7.56
(m,16H,aromatic protons). *C-NMR (75MHz, DMSO-

d6); S,ppm. 114.6, 145.3, 148.6, 117.4, 1215, 128.2,
163.2, 129.4, 130.0, 131.3, 122.9, 145.5, 119.1, 163.5,
151.1, 52.1, 130.7, 115.8, 57.3, 133.7, 127.6, 128.6,
125.7, 128.6, 127.6, 150.2, 120.3, 130.1, 121.3, 130.1,
and 120.3 Corresponding to Cy, C,, Cs3, C4, Cs, Cg, C5,
Cg, Cg, ClOl Clll ClZl Cl3l Cl4 1C15 lClGI C17l C18! ClQ! CZOI
C21, Cao, Cas, Cos, Cos, Cps, Ca7, Cos, Cpg, Csgp, and Cgy,
*'P_.NMR (161.89MHz, DMSO-d6)-6.87 and -5.06ppm.
Anal. Calcd (%) for CsH,,CINgOgP; C: 58.09%, H:
3.46%, Cl: 5.53%, N: 13.11%, O: 14.98% and P: 4.83%.
Found; C: 57.29%, H: 2.96%, Cl: 4.73%, N: 12.51%, O:
14.18 %and P: 4.13%.

Physical, analytical and spectral data for Z)-N’-(1-((1-
benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-chloro-2-
oxoindolin-3-ylidene)-2-(p-tolyloxy)benzo[d][1,3,2]
dioxaphosphole-5-carbohydrazide 2-oxide 9(g).

Yield: 56%; M.P: 118-120° C; IR (KBr): (v/ §,, cm
13415 (NH-Stretching of acid hydrazide) 1677 (Carbinyl
of acid hydrazide), 165 (C=0,lsatin), 1628(C=N), 1456
& 1355(Characteristics of tiazole), 1253(P=0),, 950 (P-
O-Ciarg)- ‘H-NMR (400MHz, DMSO-d6); 3.90 (s,2H -
CH, flanked between isatin triazole), 3.60(s,2H, CH,
group attached to phenyl ring) 8.10(s,1H, NH-amide),
7.63(s, 1H, CH in triazole ring), 7.31-7.56 (m,15

H,aromatic protons). *C-NMR (75MHz, DMSO-d6); J,
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ppm 114.6, 145.3, 148.6, 117.4, 121.5, 128.2, 163.2,
129.4, 130.0, 131.3, 122.9, 145.5, 119.1, 163.5, 151.1, ,
52.1, 130.7, 115.8, 57.3, 133.7, 127.6, 128.6, 125.7,
128.6, 127.6, 147.2, 118.2, 130.1, 121.3, 130.1, 120.3
and 21.3 Corresponding to C;, C,, Cs, Cy4, Cs, Cg, C7, Csg,
C9! C101 C111 C121 C131 C14 1C15 1C161 C17l C181 C191 C201 C211
C22, Ca3, Coay Cis, Ci6, Co7, Cig, Cag, Cap, Cs1 and Cyp -
NMR (161.89MHz, DMSO-d6)-7.60 and ppm. Anal.
Calcd (%) for C3pH24CINgOgP; C: 58.68%, H: 3.69%, CI:
5.41%, N: 12.83%, O: 14.66% and P: 4.73%. Found; C:
57.98%, H: 3.09%, Cl: 4.61%, N: 12.13%, O: 14.06%
and P: 4.03%.

Physical, analytical and spectral data for (Z)-N'-(1-((1-
benzyl-1H-1, 2,  3-triazol-4-yl)methyl)-5-chloro-2-
oxoindolin-3-ylidene)-2-(4-methoxyphenoxy)benzo[d]
[1,3,2] dioxaphosphole-5- carbohydrazide 2-oxide 9(h)

Yield: 60%; M.P: 125-127° C; IR (KBr): (v/ §,, cm™)
3418 (NH-Stretching of acid hydrazide) 1679 (Carbinyl
of acid hydrazide), 1658 (C=0,lsatin), 1627(C=N), 1456
& 1355(Characteristics of tiazole), 1254(P=0),, 950 (P-
O-Ciarg). *H-NMR (400MHz, DMSO-d6); 3.90 (s, 2H -
CH, flanked between isatin triazole), 3.60(s,2H, CH,
group attached to phenyl ring) 8.10(s,1H, NH-amide),
7.63(s, 1H, CH in triazole ring), 7.31-7.56 (m,15

H,aromatic protons). **C-NMR (75MHz, DMSO-d6); §,
ppm 114.6, 145.3, 148.6, 117.4, 121.5, 128.2, 163.2,
129.4, 130.0, 131.3, 122.9, 1455, 119.1, 163.5, 151.1,
52.1, 130.7, 115.8, 57.3, 133.7, 127.6, 128.6, 125.7,
128.6, 127.6, 153.5, 118.6, 128.6, 123.6,128.6, 118.6 and
124.1 Corresponding to C4, C,, Cs, Cy4, Cs, Cq, C5, Csg,
C9| ClO! Cll! ClZl C13! C14 1015 !C16! Cl7l C181 Clgu CZO! C211
Ca, Ca3, Caa, Cas, Co6, Caz, Cag, Cag, Ca0, Ca1 and Cs, *'P-
NMR (161.89MHz, DMSO-d6)-10.37 and 5.47ppm.
Anal. Calcd (%) for CasH,4CINGO,P; C: 57.28%, H:
3.61%, Cl: 5.28%, N: 12.52%, O: 16.69% and P: 4.62%.
Found; C: 56.48%, H: 3.11%, Cl: 4.48%, N: 11.92%, O:
15.89% and P: 3.92%.

Physical, analytical and spectral data for (Z)-N’-(1-((1-
benzyl-1H-1, 2,  3-triazol-4-yl)methyl)-5-chloro-2-
oxoindolin-3 -ylidene) -2(4(trifluoromethyl)
phenoxy)benzo[d] [1,3,2] dioxaphosphole -5-
carbohydrazide 2-oxide 9(i)

Yield: 64%; M.P: 132-133° C; IR (KBr): v/ §,, cm™)
3410 (NH-Stretching of acid hydrazide) 1676 (Carbinyl
of acid hydrazide), 1656 (C=0, Isatin), 1625(C=N), 1456
& 1355(Characteristics of tiazole), 1256(P=0), 950 (P-
O-Car-e)- "H-NMR (400MHz, DMS0-d6); 3.90 (s, 2H -
CH, flanked between isatin triazole), 3.60(s, 2H, CH,
group attached to phenyl ring) 8.10(s,1H, NH-amide),
7.63(s, 1H, CH in triazole ring), 7.10-7.46 (m,15

H,aromatic protons). *C-NMR (75MHz, DMS0-d6); J,
ppm 114.6, 145.3, 148.6, 117.4, 121.5, 128.2, 163.2,
129.4, 130.0, 131.3, 122.9, 145.5, 119.1, 163.5, 151.1, ,
52.1, 130.7, 115.8, 57.3, 133.7, 127.6, 128.6, 125.7,
128.6, 127.6, 153.5, 118.6, 128.6, 123.6, 128.6, 118.6
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and 124.1 Corresponding to Cy, C,, Cs3, C4, Cs, Cq, Co,
Cs, Cq, C10, C11, C1p, Cy3, C14,Cy5,Co6, Ci7, Cig, Cig, Coo,
Co1, Caz, Caa, Cos,y Cos, Cos, Co7, Cig, Cag, Ca, Ca1 and Cs,.
$'P.NMR (161.89MHz, DMSO-déppm) -11.05. Anal.
Calcd (%) for CyHo1CIFsNgOgP; C: 54.21%, H: 2.99%,
Cl: 5.00%, F: 78.04%, N: 12.85%, O: 13.54% andP:
4.37%. Found; C: 53.71%, H: 2.39%, CI. 4.20, F:
77.34%, N: 11.35%, O: 12.84%and P: 3.67%.

Physical, analytical and spectral data for (Z)-N’-(1-((1-
benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-chloro-2-
oxoindolin-3-ylidene)-2-(4-nitrophenoxy)benzo
[d][1,3,2]dioxaphosphole-5 carbohydrazide 2-oxide 9(j).

Yield: 60%; M.P: 126-128° C; IR (KBr): (v/ 3,, cm™)
3420 (NH-Stretching of acid hydrazide) 1680 (Carbinyl
of acid hydrazide), 1662 (C=0,lsatin), 1629(C=N), 1456
& 1355(Characteristics of tiazole), 1254(P=0),, 950 (P-
O-Ciare)- '"H-NMR (400MHz, DMSO-d6); 3.90 (s,2H -
CH, flanked between isatin triazole), 3.60(s,2H, CH,
group attached to phenyl ring) 8.10(s,1H, NH-amide),
7.63(s, 1H, CH in triazole ring), 7.38-7.56 (m,15

H,aromatic protons). *C-NMR (75MHz, DMSO-d6); 9,
ppm 114.6, 145.3, 148.6, 117.4, 1215, 128.2, 163.2,
129.4, 130.0, 131.3, 122.9, 1455, 119.1, 163.5, 151.1,
52.1, 130.7, 115.8, 57.3, 133.7, 127.6, 128.6, 125.7,
128.6, 127.6, 153.5, 118.6, 128.6, 123.6, 128.6, 118.6
and 124.1 Corresponding to Cy, C,, Cs, C4, Cs, Cq, Co,
CB: CQ: ClO: Cllv ClZv C13: C14 :C15 :ClG: C17: C181 C191 CZO:
C21, Cya, Coz, Cos, Cos, Cop, Ca7, Cog, Cog, Cap, Cs1 and Cs;,
_*P-NMR (161.89MHz, DMSO-d6) -8.86ppm. Anal.
Calcd (%) for; C: 54.28%, H: 3.09%, Cl: 5.17%, N:
14.29%, O: 18.66% and P: 4.52%. Found; C: 53.48%, H:
2.59%, Cl: 4.37%, N: 13.59%, O: 17.86% and P: 3.82%.

Physical, analytical and spectral data for (Z)-N’-(1-((1-
benzyl-1H-1, 2,  3-triazol-4-yl)methyl)-5-bromo-2-
oxoindolin-3-ylidene)-2-phenoxy benzo[d][1,3,2
dioxaphosphole-5-carbohydrazide 2-oxide 9(k).

Yield: 68%; M.P: 140-142° C; IR (KBr): (v/ §,, cm™)
3416 (NH-Stretching of acid hydrazide) 1679 (Carbinyl
of acid hydrazide), 1657 (C=0,lsatin), 1625(C=N), 1456
& 1355(Characteristics of tiazole), 1252(P=0),, 950 (P-
O-C(argy)- 'H-NMR (400MHz, DMSO-d6); 3.90 (s, 2H -
CH, flanked between isatin triazole), 3.60(s,2H, CH,
group attached to phenyl ring) 8.21(s,1H, NH-amide),
7.63(s, 1H, CH in triazole ring), 7.10-7.40 (m,16
H,aromatic protons). *C-NMR (75MHz, DMS0-d6)0
114.6, 145.3, 148.6, 117.4, 121.5, 128.2, 163.2, 132.9,
118.8, 141.8, 117.9, 146.4, 119.9 163.5, 131.5, 52.1,
130.7, 115.8, 57.3, 133.7, 127.6, 128.6, 125.7, 128.6,
127.6, 150.2, 120.3, 130.1, 121.3, 130.1, and 120.3
Corresponding to C4, Cy, C3, Cy, Cs, Cs, Cy, Cg, Cy, Cyp,
Ci1, Ciz Ci3, C1s,Ci5,Cag, Cy7, Cag, Cig, Coo, Co1, Coo,
Cas, Ca, Cos, Cog Cu7, Cig, Cpg, Cgo, and Cay. *IP-NMR
(161.89MHz, DMSO-d6)-7.72 and 6.57ppm. Anal. Calcd
(%) for; C3;H2BrNgOgP; C: 54.32%, H: 3.24%, Br:
11.66%, N: 12.26%, O: 14.01% and P: 4.52%. Found; C:
53.92%, H: 2.74%, Br:11.56%, N:11.66%, 0:13.21%
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and P:4.02%. Physical, analytical and spectral data for
(2)-N’-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-
bromo-2-oxoindolin-3-ylidene)-2-(p-tolyloxy)benzo[d]
[1,3,2]dioxaphosphole-5 carbohydrazide 2-oxide 9(1)

Yield: 63%; M.P: 130-132° C; IR (KBr): (v/ 8, cm™)
3418 (NH-Stretching of acid hydrazide) 1680 (Carbinyl
of acid hydrazide), 1671 (C=0,lsatin), 1627(C=N), 1456
& 1355(Characteristics of tiazole), 1250(P=0),, 950 (P-
O-Carc)- 'H-NMR (400MHz, DMSO-d6); 3.90 (s,2H -
CH, flanked between isatin triazole), 3.60(s,2H, CH,
group attached to phenyl ring) 8.14(s,1H, NH-amide),
7.63(s, 1H, CH in triazole ring), 7.12-7.43 (m,15H
,aromatic protons). *C-NMR (75MHz, DMSO-d6);[]
114.6, 145.3, 148.6, 117.4, 121.5, 128.2, 163.2, 132.9,
118.8, 141.8, 117.9, 146.4, 119.9 163.5, 131.5, 52.1,
130.7, 115.8, 57.3, 133.7, 127.6, 128.6, 125.7, 128.6,
127.6, 147.2,118.2, 130.1, 121.3, 130.1, 120.3 and 21.3
Corresponding to Cy, C,, Cs, Cy4, Cs, Cg, C, Cg, Cq, Cyg,
Ci1, Ciz Ci3, C14,Ci5,Cag, Ci7, Cag, Cig, Coo, Cy1, Coo,
Ca3, Cas Cos, Cos, Cazy Cog, Cog, Cap, Cszp and Cap. 3p-
NMR (161.89MHz, DMSO-d6)-6.02ppm. Anal. Calcd
(%) for; CsyHx4BrNgOgP; C: 54.95%, H: 3.46%, Br:
11.42%, N: 12.02%, O: 13.72% and P: 4.43%. Found; C:
54.35%, H: 2.96%, Br: 10.82%, N: 11.42%, O: 13.02%
and P: 3.83%.

Physical, analytical and spectral data for (Z)-N'-(1-((1-
benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-bromo-2-
oxoindolin-3-ylidene)-2-(4  methoxyphenoxy)benzo[d]
[1,3,2] dioxaphosphole-5-carbohydrazide 2-oxide 9(m).

Yield: 70%; M.P: 145-147° C; IR (KBr): (v/ §,, cm™)
3420 (NH-Stretching of acid hydrazide) 1682 (Carbinyl
of acid hydrazide), 1661 (C=0,lsatin), 1634(C=N), 1456
& 1355(Characteristics of tiazole), 1252(P=0),, 950 (P-
O-Ciarg). *H-NMR (400MHz, DMSO-d6); 3.90 (s,2H -
CH, flanked between isatin triazole), 3.60(s,2H, CH,
group attached to phenyl ring) 8.25(s,1H, NH-amide),
7.63(s, 1H, CH in triazole ring), 7.16-7.43 (m,15
H,aromatic protons). *C-NMR (75MHz, DMSO-d6);
114.6, 145.3, 148.6, 117.4, 121.5, 128.2, 163.2, 132.9,
118.8, 141.8, 117.9, 146.4, 119.9 163.5, 131.5, 52.1,
130.7, 115.8, 57.3, 133.7, 127.6, 128.6, 125.7, 128.6,
127.6, 153.5, 118.6, 128.6, 123.6,128.6, 118.6 and 124.1
Corresponding to Cy, C,, Cs, Cy4, Cs, Cg, C, Cg, Cq, Cyg,
Ci1, Ciz Ci3, C14,Ci5,Cag, Cy7, Cag, Cig, Cop, Co1, Coo,
Cas, Cas, Cys, Co6, Cu7, Cog, Cog, Cgp, Cyand Cs;, . 3p-
NMR (161.89MHz, DMSO-d6)-7.29ppm. Anal. Calcd
(%) for; CsHx4BrNgO,P; C: 53.72%, H: 3.38%, Br:
11.17%, N: 11.75%, O: 15.65% and P: 4.33% Found; C:
53.02%, H: 2.68%, Br: 10.47%, N: 11.25%, O: 14.85%
and P: 3.63%. Physical, analytical and spectral data for
(2)-N’-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-
bromo-2-oxoindolin-3-ylidene)-2-(4-
(trifluoromethyl)phenoxy) benzo[d][1,3,2] dioxa
phosphole-5-carbohydrazide 2-oxide 9(n). Yield: 73%;
M.P: 152-154° C; IR (KBr): (v/ 8,, cm™) 3418 (NH-
Stretching of acid hydrazide) 1678 (Carbinyl of acid
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hydrazide), 1659 (C=0,lsatin), 1627(C=N), 1456 &
1355(Characteristics of tiazole), 1258(P=0),, 956 (P-O-
Car)- H-NMR (400MHz, DMSO-d6); 3.94 (s,2H -CH;
flanked between isatin triazole), 3.80(s,2H, CH, group
attached to phenyl ring) 8.40(s,1H, NH-amide), 7.93(s,
1H, CH in triazole ring), 7.19-7.46 (m,15 H,aromatic
protons). *C-NMR (75MHz, DMSO-d6); 114.6, 145.3,
148.6, 117.4, 121.5, 128.2, 163.2, 132.9, 118.8, 141.8,
117.9, 146.4, 119.9 163.5, 131.5, 52.1, 130.7, 115.8,
57.3, 133.7, 127.6, 128.6, 125.7, 128.6, 127.6, 153.5,
118.6, 128.6, 123.6, 128.6, 118.6 and 1241
Corresponding to Cq, Cy, Cs, Cy, Cs, Cg, Cy, Cg, Cy, Cyg,
Ci1, Cio, Cy3, C14,Ci5,Ca6, Cuzy Cig, Cig, Coo, Co1, Cop,
Cas, Cas, Cus, Co6, Ca7, Cog Cog, Cgp, Czand Cs, . 3p-
NMR (161.89MHz, DMS0-d6)-11.82ppm. Anal. Calcd
(%) for; Cs;H»BrN;OgP; C: 50.98%, H: 2.90%, Br:
10.94%, N: 13.42%, O: 17.52% and P: 4.24%. Found;
C:50.48%, H:2.20%, Br:10.44%, N:12.82%, 0:16.72 and
P:3.54%. Physical, analytical and spectral data for (2)-
N'-(1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-5-bromo-
2-oxoindolin-3-ylidene)-2-(4-nitrophenoxy)benzo

[d][1,3,2] dioxaphosphole-5 carbohydrazide 2-oxide 9(0)

Yield: 56%; M.P: 135-137° C; IR (KBr): (v/ 3,, cm™)
3410 (NH-Stretching of acid hydrazide) 1676 (Carbinyl
of acid hydrazide), 1656 (C=0,lsatin), 1625(C=N), 1456
& 1355(Characteristics of tiazole), 1254(P=0),, 952 (P-
O-Ciarg)- 'H-NMR (400MHz, DMSO-d6); 3.90 (s, 2H -
CH, flanked between isatin triazole), 3.60(s,2H, CH,
group attached to phenyl ring) 8.10(s,1H, NH-amide),
7.63(s, 1H, CH in triazole ring), 7.10-7.46 (m,15
H,aromatic protons). *C-NMR (75MHz, DMSO-d6);
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114.6, 145.3, 148.6, 117.4, 121.5, 128.2, 163.2, 132.9,
118.8, 141.8, 117.9, 146.4, 119.9 163.5, 131.5, 52.1,
130.7, 115.8, 57.3, 133.7, 127.6, 128.6, 125.7, 128.6,
127.6, 151.3, 121.9, 126.3, 140.5, 126.3 and 121.9
Corresponding to Cq, C,, C3, C4, Cs, Cg, C5, Cg, Cy, Cyy,
C111 C121 C13, Cl4 1C15 1C161 C17, C181 C191 C201 C21l C221
Cas, Cas, Cos, Cos, Cy7, Cs, Cog, Cyp and Cs; . *P-NMR
(161.89MHz, DMSO0-d6)-9.37ppm. Anal. Calcd (%) for;
C31H»BrN;OgP; C: 50.98%, H: 2.90%, Br: 10.94%, N:
13.42%, O: 17.52% and P: 4.24%. Found; C: 50.18%, H:
2.40%, Br: 10.34%, N: 12.82%, O: 16.72% and P:
3.54%.

Biological activity

The antimicrobial activity!®! of these newly synthesized
compounds was performed according to disc diffusion
method as recommended by the National Committee for
Clinical Laboratory.?? The synthesized compounds were
used as the concentration of 250ug/ml DMF as a
solvent.®!

Antibacterial activity

The antibacterial activity® 1, 2, 3 Triazole containing
Dioxaphospholanes 9(a-0) were screened against the
Staphyloccus aureus and Bacillus cerus (gram positive)
and Escherichia coli, Pseudomonas aeruginosa (gram
negative) organisms. Most of the compounds exhibited
good antibacterial activity against both bacteria. Here
Amoxicillin is tested as reference compound to compare
the activity. The anti-bacterial activity was shown in the
table: 1.1

Table-1.1: Antibacterial activity (Diameter zone of inhibition in mm) of Compounds 9(a-0)

Zone of inhibition(mm)
Staphylococcus Bacillus cereus | Escherichia coli Pseudomonas
S.NO | COMP Aureus NCCS NCCS 2106 NCCS2065 aeruginosa
2079 250 pg/disc 250 pg/disc 250ug/disc NCCS 2200 250ug/disc
1 9a 06 03 04 05
2 9b 07 04 05 06
3 9c 08 05 06 07
4 ad 09 06 07 09
5 %e 11 07 09 10
6 of 13 08 10 11
7 9g 15 09 11 12
8 9h 16 11 12 14
9 i 17 12 13 16
10 9j 19 14 15 17
11 9k 07 04 05 06
12 9l 08 05 06 07
13 9m 09 06 07 08
14 9n 11 07 09 10
15 90 12 09 10 11
Amoxicillin 21 27 24 22

The chloro substituted compounds (9f-9j) showed
more antimicrobial activity than bromo substituted
compound [9k-9(0)], which interned showed high
antibacterial activity than unsubstituted compounds

www.ejbps.com

(9a-9e) containing same substituents .The order of
activities are Unsubstituted: Chloro Substituted,;
Bromo Substituted: 9j>9i>9h>9g>9f>,;
9(0)>9n>9m>91>9k, 9e>9d>9c> 9b>9a,
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Anti-fungal activity

Anti  fungal activity 1.2.3 triazole containing
Dioxaphospholanes 9(a-1) were screened against
Aspergillus Niger and Candida albicans. Most of the
compounds exhibit well anti fungal activity against
both fungi. The most of the compounds exhibit good
antifungal activity against both fungai. Here
Ketoconazole is tested as reference™ ! compounds to
compare the activity. The anti-fungal activity was
shown in the table: 1.2

Table-1.2: Antifungal activity (Diameter zone of
inhibition in mm) of Compounds 9(a-0)

Zone of inhibition (mm)
Aspergillus niger | Candida albicans
SNO | COMP NCCS 1196 NCCS 3471
250 pg/disc 250 pg/disc

1 9a 09 08
2 9b 10 09
3 9c 12 10
4 9d 14 11
5 % 16 13
6 of 14 09
7 9g 15 11
8 9h 17 12
9 9i 19 14
10 9j 20 16
11 9k 12 10
12 9l 13 11
13 9m 14 13
14 9n 16 14
15 90 18 15
Ketoconazole 22 25

European Journal of Biomedical and Pharmaceutical Sciences

The substituted compounds (9j-9f) showed more
antifungal activity than compounds [9k-9(0)]
compounds, which interned showed high antibacterial
activity than unsubstituted compounds (9a-9e).The
reactivity order of the compounds:
9(0)>9n>9m>91>9k, 9j>9i>9h>9g>9f>, 9e>9d>9c>
9h>9a.

Docking studies

Computational methodologies have become a crucial
module of many new drug discovery programs, from
his identification to lead optimization and beyond[”
and approaches such as ligand® or structure based
virtual screening techniques®? are widely used in
many discovery efforts. One key methodology is
docking of a small molecule to protein binding site was
pioneered during the early 1980s, and became a highly
active area of drug research. Furthermore, docking can
also contribute to the analysis of drug metabolism
using structures such as cytochrome P450 isoforms.
Docking was carried out using GOLD (Genetic
Optimization of Ligand Docking) which is based on
genetic algorithm (G. A) .This method allows as partial
flexibility of protein and full flexibility of ligand. The
compounds are docked to the active site of proteins.
After Docking, The individual binding possess of each
ligand were observed and their interactions with the
protein were studied. The synthesis of Organo
phosphorus containing 1,2,3 triazole compounds 9(a-
0).The Docking studies of 9a, 9b, 9c, 9i and 9j were
carried out as model compounds on C,H, zinc finger
protein to study the anti-Cancer activity of 1,2,3
triazole compounds.

“Fifure-1”: Docking images of compounds 9(a-e) with C,H, zinc finger protein

www.ejbps.com
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Table-1.3: Docking results of 9(a-0) on C,H, zinc finger protein

Comp |R R’ Fitness S(hb_ext) S(vdw_ext) S(hb_int) S(vdw _int)
9a H H 51.40 15.05 31.84 0.00 -7.44
9b H CH3 50.34 12.97 33.40 0.00 -8.55
9c OMe H 48.86 14.81 31.80 0.00 -9.67
9i Cl CF; 50.57 14.78 31.07 0.00 -6.94
9j Cl NO, 53.23 15.30 33.75 0.00 -8.48

Table-1.4: Hydrogen bonding interactions of compounds 9(a-o0) with C,H, zinc finger protein
Comp Number of Comp Bond
R R’ Hydrogen . Length Fitness
No bonds Protein Atom (A%)
ARG26:PDB1H 1.938
% |H |H 2 ASN34H © | 2a30 | 140
ARG26:PDB2H _ 2.236
9b H CH3 2 ASN 2H H=49 5 645 50.34
ARG26:PDB2H _ 1.851
9c OCH; | H 2 ASN34H H=50 2703 40.86
ARG26:PDB1H 2.024
9i Cl CF; 3 ASN 34H - 2.53 50.57
THR32:PDB2H 2.7182
ARG26:PDB3H 2.270
9j Cl NO, 3 ASN 34H - 2.609 53.23
THR32:PDB3H 2.037
Based on protein—ligand interaction gold score fitness 5. Duan YC, Ma YC, Zhang En, Shi XJ, Wang MM,

was evaluated and the 1, 2, 3 triazole having high
gold score fitness exhibits high anti-Cancer activity
based on Docking studies is 9j>9a>9i>9b>9c.

Ye XW, et al. Design and synthesis of novel 1,2,3-
triazole-dithiocarbamate hybrids as potential
anticancer agents. Eur J Med Chem., 2013; 62: 11-
19.

CONCLUSION 6. Piotrowska DG, Balzarini J, Glowacka IE. Design,

The newly synthesis compounds 1,2,3triazole synthesis, antiviral and cytostatic evaluation of

containing Dioxaphopolanes derivatives 9(a-0) were novel isoxazolidine nucleotide analogues with a 1,

found to be active in the study of anti-bacterial, anti- 2, 3-triazole linker. Eur J Med Chem., 2012; 47:

fungal and anti-cancer activity of Docking studies .It 501-509.

can be concluded that this class of compounds 7. C. G. Wermuth, in: The Practice of Medicinal

certainly holds great promise towards the pursuit to Chemistry, Academic Press, New York, 2003.

discover novel classes of anticancer agents. 8. Stefania-felicia Barbuceanu, Gabriela Laura

Almajan. New heterocyclic Rev. Chim., 2011; 62:
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