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ABSTRACT

New mannich bases of 1(-(1-((1-(morpholinometliy#ipdin-1-ylmethyl/(4-methyl piperazine-1-yl)me)mns-
nitro-1H-benzo[d]imidazole-2-yl)methyl)-6-oxido-4déhydro-1H-[1,3,2] dioxaphosphepino [5,6-c] pyrde-6-yl)-
3-(phenyl/p-tolyl/4-methoxy phenyl/4-chloro phenyljeas 9(a-j) were prepared by condensation reaction
betweenl-((1-(piperidin-1-ylmethyl)/(1-morpholinoetimyl)/(4-methyl piperazin-1-ylmethyl)-6-nitro-1Hzo [d]
imidazol-2-yl) methyl)-1H-pyrazole-4, 5-diyl) dirhahol 7(a-c) and (phenyl carbamoyl) phosphoric acid
dichlorides8(a-g).The synthon 7(a-c) was obtained by deprotectioisagropilidine group of 6,6-dimethyl-1-((6-
nitro-1-((1-(piperidin-1-ylmethyl)/ (1-morpholinortig/l)/ (4-methyl piperazin-1-ylmethyl)-1H-benzofd]dazol-2-
yl)methyl)-4,8-dihydro-1H-[1,3]- dioxeplno [5,6-@yrazole6(a-c).The synthorb(a-c) was obtained by mannich
reaction of 6, 6-dimethyl-1-((6-nitro-1H-benzo[d]uazol-2-yl) methyl-4, 8-dihydro-1H-[1, 3] - dioxiew [5, 6-C]
pyrazole(5) with different secondary amines having hetero aitomyclic ring and HCHO in presence of DMF.The
synthon5 obtained by condensation reaction between 2-(6intethyl-4, 8-dihydro-1H-[1, 3] dioxepino [5, 6-C]
pyrazole-1-yl) acetic aci® and 4-nitro benzene 1,2-amine. Similar procedues adapted to prepare N-(1-((1-
morpholinomethyl)-1H-benzo[d]imidazol-2-yl)methghexido-4,8-dihydro-1H-[1,3,2]dioxaphosphepino[5,6-
c]pyrazol-6-yl)morpholine piperadine/4-methylpipeme carboxamideg9k-m).

Key words: (phenyl carbamoyl) phosphoric acid dichloridegraRole, Cyclizaton, Deprotection, Antibacteriatian
Antifungal activity.

INTRODUCTION

Pyrazole derivatives possess a broad spectrumasfrgtiogical activities such as anticonvulsant pibfjparkinson
[2] , monoamine oxidase ( MAO ) inhibitory activifg], anti-bacterial, anti-fungal activity [4] , #&lso function as
dyestuff, catalyst, polymerizing agents, drugs,bledes and fungicides [5]. Pyrazole derivatives aaluable
vasodialating and vasoconstructing drugs.

Benzimidazoles, benzoxazole and benzthiazoles inaecke constituent of many of the bioactive heteoticy
compounds that exhibit antianginal, antiischaemiesodilator, anti-diabetic, anti-microbial, cardi@eular,
tranquilizer and virucidal activities [6-14].

The chemistry of phosphorus heterocyclic compoundstaining nitrogen has pioneered the applicatién o
combinatorial techniques to the development of mEharmaceutical materials with novel properties [15].
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Organophosphorus compounds possess significamgidal activity against broad spectrum of bactguits, virus,
fungicides and plant growth regulators. The org&osphorus heterocyclic compounds chemistry recemaadh
attention of chemists in past two decades due &g thide range of applications in the field of tAgriculture,
medicine and industry [17, 18]. Some organophoggh@ompounds have been described in the literatare
inhibitors of bacterial [19], herbicides, insedties, pesticides [20,21], anti-fungal agents [28fi-AIV [23] , anti-
cancer [24], anti-viral and anti-inflammatory [25]

A good deal of importance was given to 1, 3, 2-Bjgxosphorinane and dioxaphospholane derivativéiseirfield

of organophosphorus heterocyclic chemistry due hiirtunique stereochemical futures and diverse npiaie
biological applications [26, 27]. In view of themarous commercial applications of organophosphoongpounds.

It appeared of interest to synthesize pyrazole vdtivies possessing Benzazole moiety besides 1,-3, 2
Dioxaphosphorinane and dioxaphospholanes.

EXPRIMENTAL SECTION

All the chemicals used in the present investigatwegre purchased from Sigma-Aldrich Chemical Company
inc.USA. and used without further purification. Tlzas performed on aluminum sheet of silica gel,60FE-
Merk, Germany using iodine as visualizing agentltiig points were determined in open capillary siloa Mel-
Temp apparatus and are uncorrected. Colum chromagtiog was performed on silica gel with differentveat
systems as eluents to afford the pure compoundIR Ispectra were recorded as KBr pellets on Pegkiner 1000
unit, Instrument. All H and C*-NMR .P" -NMR spectra were recorded on a Varian XL-300MbizH!-NMR and
75.46MHZ for C>-NMR. P-NMR spectra were recorded ona Varian XL-spectremebperating at
161.89MHz.The compounds were dissolved in DMSO-ut6 @hemical shifts were referenced to TMS érd C*-
NMR) and 85%HPO,(p31-NMR). Mass spectral data was recorded on FAB#HWtrument at 70ev with direct inlet
system. Elemental analyses were recorded on Cabl FL08 Elemental Analyses, Central Drug Reseastltute,
Lucknow, India.

Prepration of | ntermediates:

(Phenyl carbamoyl) phosphoric acid dichloride (8a-g)[28, 29]:

A solution of aniline (0.51g, 0.004mole) in dryuehe (25ml) was added drop wise to phosphide o0€.64qg,
0.004 mole) in dry toluene (30ml). After the addlitj the temperature of the reaction mixture wasntaaied
between -15 to - % for 30 minutes. Later the temperature of the mmixtwas raised to room temperature, with
stirring for 30 minutes .Phenyl carbomido phosphauid dichloride being insoluble in toluene wagasated out .1t
was collected by filtration and dried under redupesssure.

Similar treatment of 4-substituted Anilines / maophe/piperidine/ N-methyl piperazine with dichtoisocyanato
phosphine oxide in presence of dry toluene at te1%’c for 30 minutes offered the respective derivatioé 4-
substituted Phenyl /marphonylyl /piperidinyl/ N—tmgtpiperazenyl carbamido phosphoric acid dichlerid

RESULTSAND DISCUSSION

Typical Procedure for Synthesis of 2-(6, 6-dimethyl-4, and 8-dihydro-1H-[1, 3] dioxepino [5, 6-c] pyrazole-1-
yl) acetic acid 3:

A suspension of 1-H-pyrazole-4, 5-dimethanol (LMe)[1) was dissolved in acetone (5ml) and 2, 2-thaey
propane (DMP, 2Mmole) solvent mixture. To the t@ac mixture phosphotungstic acid (PTA, 5mole %)swa
added. The reaction mixture was stirred at roomperature for 4 hours under argon atmosphere tnill-H-
pyrazole-4; 5-dimethandl) had dissolved. The progress of the reaction wasitored by TLC using cyclohexane
and ethyl acetate (9:1) solvent mixture as an ¢luekfter completion of the reaction, it was obsatvthat the
catalyst forms a gummy mass to stick on the walidia the reaction flask. The solvent was decartgdd under
reduced pressure and the dried mass was re didsimwichloromethane (DCM). The dichloromethan&iton
was washed with water, dried with )00, and evaporated to get the crude prodBxtwhich was recrystallized by
dissolving in boiling ether (5ml/g), cooling andethadding hexane (5ml/g) to give the pure pro@2ict30]

A mixture of 6, 6-dimethyl-4, 8-dihydro-1H-[1, 3Jjakepino [5, 6-c] pyrazol€2), anhydrous KCOs chloro acetic

acid and dimethyl formamide (DMF) was stirred atnmotemperature for 8 hours. The progress of thetimawas
monitored by TLC using cyclohexane and ethyl aeetat3) solvent mixture as an eluent. The reaatidfiure was

281



L. K. Ravindranath et al

J. Chem. Pharm. Res,, 2013, 5(5):280-292

diluted with ice cold water.
recrystallized from ethanol.
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Scheme: 1:synthetic route of 1(-(1-((1-(mor pholinomethyl/piperidin-1-ylmethyl/(4-methyl piper azine-1-yl) methyl))-6-nitro-1H-
benzo[d]imidazole-2-yl)methyl)-6-oxido-4,8-dihydr o-1H-[ 1,3,2] dioxaphosphepino[ 5,6-c] pyr azol e-6-yl)-3-(phenyl/p-tolyl/4-methoxy
phenyl / 4-chlor o phenyl) ureas (9a-j)

Compound9 9a| 9b 9c 9d| 9e of 99 9h 9i 9j
R -H| -CH | -OCH; | -Cl | -H -CH | -Cl -H -CH -Cl
X O] O O (¢] -CH2| -CH2 -CHZ -N-GH| -N-CH; | -N-CH;,

Physical, analytical and spectral data for 2-(6, 6-dimethyl-4, 8-dihydro-1H-[1, 3] dioxepino [5, 6-c] pyrazole-1-

yl) acetic acid 3:

Yield:78%; M.p: 166-168C; IR(KBr): 2950cm(-OH), 2940 and 2895 chi Aliphatic yc.4), 1690 crit (>C=0) ,
1375-1487 cm (pyrazole ring); #FNMR(300Hz, DMSO-d6)3 1.27 (s, 6H, two geminial GHyroups), 4.63(s,
2H, two CH groups of acetals ), 5.10 (s, 2H, -£bf —-CH,COOH group ), 7.30(s, 1H, of pyrazole ring) andoi(ks,

1H, -COOH group); Anal. calcd(%) for 18114N,O4: C 53.09%, H 6.24% and N 12.38%. Found: C 52.29%, H

5.74% and N 11.78%.
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Scheme:2: Synthetic route of N-(1-((1-mor pholinomethyl)-1H-benzo[d]imidazol-2- yl )methyl)-6-oxido-4,8-dihydro-1H-
[1,3,2]dioxaphospheping[5,6-c] pyrazol-6-yl) mor pholine/ piper adine/4-methyl piper azine car boxamides (9k-m)

Compound 9 | 9k 9l | 9m
X O | -CH | -N-CH,

Typical Procedurefor Synthesis of 6, 6-dimethyl-1-((6-nitro-1H-benzo[d]imidazol-2-yl) methyl-4, 8-dihydro-
1H-[1, 3]-dioxepino [5, 6-¢] pyrazole (5) [31, 32] :

A mixture of 0.1 mole 2-(6, 6-dimethyl-4, 8-dihydidi-[1, 3] dioxepino [5, 6-c] pyrazole-1-yl) aceticid (3) and
0.1 mole 4-nitrobenzenel, 2-diami@ was heated under reflux for 1.5 hours with stgrat 136C. The progress
of the reaction was monitored by TLC using cycladmex and ethyl acetate (7:3) solvent mixture aslane At
the end of the reaction period, the mixture wamai a 30 ml dichloromethane and neutralized withml 1N
NaOH solution, after neutralization the mixture vetracted with CkCl, (3x25 ml). The combined extract was
dried on NaSQ, . After filtration, the solvent was removed withtairy evaporator. The residue was purified by
column chromatography, using 60 mesh silica and Igsi@vent was used as an eluent. Finally the pro@uét
dimethyl-1-((6-nitro-1H-benzo [d] imidazol-2-yl) rieyl-4, 8-dihydro-1H-[1, 3]-dioxepino [5, 6-c] pyzale (5) was
purified from aqueous dimethyl formamide.

Physical, analytical and spectral data for 6, 6-dimethyl-1-((6-nitro-1H-benzo[d]imidazol-2-yl) methyl-4, 8-
dihydro-1H-[1, 3]-dioxepino [5, 6-c] pyrazole (5) :

Yield:70%; M.p: 152-154C;IR(KBr):3460 cn (-NH-), 3052 crit  (Ar-H), 2940 & 2895 cih ( Aliphatic  yc.

u ), 1390 & 1365 cm (benzimidazole ring),1375-1487 ¢nfpyrazole ring) , 1360 & 1380 ¢ (-C(CH), ) 1355

& 1330 cm' (-NO,) and 1140 c( -C-0); H-NMR(300Hz,DMSO-d6) 1.27 (s, 6H, two geminial GHyroups),
4.63 (s, 2H, two Chgroups of acetals), 4.99 (s, 2H, -£Hjroup flanked between pyrazole and benzimidazole
ring), 5.0 ('s, 1H, NH of benzimidazole ring), 7.&0 1H, of pyrazole ring) and 7.66-8.39 ( m, 3Hbenzimidazole
ring); Anal.calcd(%) for GH;/NsO4: C 55.97% , H 4.99% and N 20.40% . Found: 55.17%, H 4.49% and

N 19.80%.

Typical Procedure for Synthesis of 6, 6-dimethyl-1-((6-nitro-1-((1-(piperidin-1-ylmethyl)/ (morpholino
methyl) / (4-meth yl piperazin-1-ylmethyl)-1H-benzo[d]imidazol-2-yl) methyl)-4, 8-dihydro-1H-[1, 3]
dioxepino [5, 6-c] pyrazole 6(a-c) :

A mixture of 0.1 mole 6, 6-dimethyl-1-((6-nitro-1bknzo[d]imidazol-2-yl) methyl-4, 8-dihydro-1H-[1,]-3
dioxepino [5, 6-c] pyrazol€s), piperidine (0.15 mol) and water 20 ml was stirtedbtained a clear solution. To
this solution, HCHO (0.05 mol) and DMF were addedce cold condition and stirred for 2 hours inieanbath and
left over night at room temperature. The progmfsthe reaction was monitored by TLC using cyclaex and
ethyl acetate (7:3) solvent mixture as an eluent. At the end of the reaction, the umixtwas taken in a 30 ml
dichloromethane and neutralized with 50 ml 1N Nasatution, after neutralization the mixture was agted with
CH,CI, (3x25 ml). The combined extract was dried on3@, . After filtration, the solvent was removed withta
evaporator. The residue was purified by colummutatography, using 60-120 mesh silica and Gls@lvent was
used as an eluent. Finally the product compouBd dimethyl-1- ( ( 6-nitro-1-((1-(piperidin-1-ylntiey) I-1H-
benzo [d] imidazol-2-yl) methyl)-4,8-dihydro-1H-R];dioxepino[5,6-c] pyrazol€¢6a) was purified from aqueous
dimethyl formamide. The similar procedure was addpb synthesizes(b - c) by condensing(5) with morpholine
and N-methyl piperazine respectively. The compouthds obtained were charecterised by their elerhantysis
and spectral data (IR‘**NMR).
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Physical, analytical and spectral data for the compounds 6(a-c):
6,6-dimethyl-1-((1-(morpholinomethyl)6-nitro-1H-tzejd]imidazole-2-yl)methyl-4,8dihydro-1H-[1,3]  diegino
[5,6-c]pyrazole6(a):

Yield:75%; M.p: 160-162C; IR(KBr): 3040(yary ), 2940 & 2895 (Aliphatioy.;;), 1390 & 1365 (benzimidazole
ring), 1375-1487(pyrazole ring), 1355 & 1330 (-@nd 1145 ch( yc.o ). H-NMR(300Hz,DMSO-d6)3 1.27
(s, 6H, two geminial CKgroups) ,2.50 (t, 4H, -C+N-CH, of morpholine ring J=7.5 Hz H-2nd H-3), 3.65 (t,
4H, -CH,-O-CH, of morpholine ring J=7.5 Hz H'and H-2), 4.63 ( s, 4H, two CHgroups of acetals ), 4.80 ('s, 2H,
-N-CH,-N- of morpholine ring ), 4.99 ( s, 2H, -N-GH#enz Imidazole ring), 7.30 (s, 1H, of pyrazolegjiand 7.66 -
8.19 (m, 3H, of benzimidazole ring); Anal.calcd($6y C,;H2¢NgOs : C 57.00%,H 5.92%,N 18.99%.Found: C
56.20%,H 5.42%,N 18.39%.

6,6-dimethyl-1-((6-nitro-1-(piperidine-1-ylmethyiH-benzo[d]imidazole-2-yl)methyl-4,8dihydro-1H-[1,3
dioxepino[5,6-c]pyrazole(b):

Yield:70%; M.p: 173-178C;IR(KBr):3052 cmi(yar.+ ), 2940 & 2895 crh ( Aliphatic yc.y ), 1395& 1365 crh
(benzimidazole ring), 1375-1487 &m (pyrazole ring ), 1355 & 1330 Cifynoz), 1140 cm (Ye.o); H-
NMR(300Hz,DMSO-d6)Y 1.27 (s, 6H, two geminial GHyroups) ,1.53-2.45 (m, 10H, (GH of piperidine ring),
4.63 (s, 4H, two Ckigroups of acetals)

4.80 (s, 2H, -N-CEHN- flanked between Benzimidazole and piperidima)j 4.99 (s, 2H, -CH group flanked
between pyrazole and benzimidazole ring), 7.3k, of pyrazole ring) and 7.66 -8.19 (m, 3H, of bemdazole
ring);); Anal.calcd(%) for GH,gNgO4: C 59.99% , H 6.41% ,N 19.08% . Found: C: 59.18%.91% N: 18.68%.

6,6-dimethyl-1-((1-(morpholinomethyl)6-nitro-1H-tzfid]imidazole-2-yl)methyl-4,8dihydro-1H-[1,3]diopi@o
[5,6-c]pyrazole6(c):

Yield:70%; M.p: 185-189C;IR(KBr): 3035 cmi(ya.u ),2940 & 2895 crh ( Aliphatic yc.;), 1398& 1370crh
(benzimidazole ring),1375-1487 &m (pyrazole ring ),1355 & 1330 cm(ynoz), 1148 cm (yco); H-
NMR(300Hz,DMSO-d6)d 1.27 (s, 6H, two geminial GHyroups) , 2.26 (s, 3H, GHyroup attached to piperazine
ring), 2.35 (m, 8H, (Ck), of piperazine ring), 4.63 ( s, 4H, two glgroups of acetals ), 4.80 (' s, 2H, -N-E&-
flanked between Benzimidazole and N-methyl pipemzing), 4.99 (s, 2H, -CHgroup flanked between pyrazole
and benzimidazole ring), , 7.30(s, 1H, of pyrazoleg) and 7.66 -8.19 (m, 3H, of benzimidazole ring)
Anal.calcd(%) for GHagN;O4: C 58.01%,H 6.42%, N 21.52%. Found: C 57.21%,2% N 20.92%.

Typical Procedure for Synthesis of 1-((1- (piperidin-1-ylmethyl) / (1-morpholinomethyl) / (4-methylpiperazin-
1-yl methyl)-6 -nitr o-1H-benzo[d]imidazol-2-yl) methyl)-1H-pyrazole-4, 5-diyl) dimethanol 7(a-c):

The isopropylidenation of 1, 2-diols was carried by a procedure as reported in the litergtlré\ suspension of
the 6,6- dimethyl-1- (( 6-nitro-1-((1-(piperidinymethy) I-1H-benzo [d] imidazol-2-yl) methyl)-4 &hydro-1H-
[1,3]-dioxepino[5,6-c] pyrazolé6a) (1L m mol ) in dry acetone and to this 5 mol % bbgphotungstic acid was
added and the reaction mixture was stirred at remperature under nitrogen atmosphere for 1 hiche progress
of the reaction was monitored by TLC using cycladmexand ethyl acetate (7:3) solvent mixture adusne After
completion of the reaction, the solvent was remouader reduced pressure. The residue was extradtéd
dichloromethane (&0 ml) and water and the combined organic layer évaed with NaSQO, and concentrated in
vacuum to give the crude product. The crude prodas purified by column chromatography on silieh @0-120
mesh) with 15-30% ethyl acetate in cyclohexanenasl@ent. The similar procedure was adopted tohegiserb &
7c frolm 6b & 6¢c. The compounds thus obtained were charecterisethddy ¢élemental analysis and spectral data
(IR,H-NMR).

Physical, analytical and spectral data for the compounds 7(a-c):
1-((1-morpholinomethyl)-6-nitro-1H-benzo[d]imidaz&lyl)methyl)-1H-pyrazole-4,5-diyl) dimethanol(7a):
Yield:65%; M.p: 149-15%C;IR(KBr): 3520{o+), 3040{¢a.n ), 2940 & 2895(Aliphatic ycy ), 1385 &
1365(Benzimidazolering), 1375-1487(pyrazole rind355 & 1330{no2) » 1145 ffc.0 ); H-NMR(300Hz,DMSO-
d6): 5 2.50 (t, 4H, -CHN-CH, of morpholine ring J=7.2 Hz H-2nd H-3), 3.65 (t, 4H, -C-O-CH, of morpholine
ring J=7.2 Hz H-Band H-2), 3.65 (s, 2H, two —OH groups having Intramoleci-bonding), 4.61 (s, 2H, - GH
group of dimethanol ),4.79(s,2H,-GHgroup of dimethanol), 4.80 (s, 2H, -N-gN- flanked between
Benzimidazole and morpholine ring), 4.99 (s, 2€Hz- group flanked between pyrazole and benzimidadof,
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7.30 (s, 1H, of pyrazole ring) and 7.66 -8.19 (H, ®f benzimidazole ring); Anal.calcd(%) for,gEl,N¢Os :C
53.73% ,H 5.51%, N 20.88%. Found: C 52.93%, H%04nd N 20.28%.

1-((6-nitro-1-(piperidine-1-ylmethyl)-1H-benzo[d]idazole-2-yl)methyl)-1H-pyrazole-4,5-diyl)dimeth&f(b):
Yield:75%; M.p: 162-164C; IR(KBr): 35200.1), 3040{a..n), 2940 & 2895(Aliphaticyc.y), 1385 & 1365
(Benzimidazolering), 1375-1487(pyrazole ring ), 33 1330§.no2) , 1145 §c0); H'-NMR(300Hz,DMSO-d6)3
1.53-2.45 (m, 10H, (Ch)s of piperidine ring), 3.65 (' s, 2H, two —OH groupaving Intramolecular H-bonding),
4.61 (s, 2H, - CHgroup of dimethanol ),4.79(s,2H,-Glgroup of dimethanol), 4.80 (s, 2H, -N-gN- flanked
between Benzimidazole and piperidine ring), 4892H, -CH- group flanked between pyrazole and benzimidazole
ring), 7.30 (s, 1H, of pyrazole ring) and 7.66 B(in, 3H, of benzimidazole ring); Anal.calcd(%) f01gH,,NgOs :

C 56.99%, H 6.04% ,N 20.99.Found : C 56.18%5.H4% N 20.39%.

(2-((2-((4-methylpiperazin-1-yl)methyl)-6-nitro- Ib&nzo[d]imidazole-2-yl)methyl-1H-pyrazole-4,5-dijthethanol 7 (c):
Yield:70%; M.p:166-168C;IR(KBr):3520/0.1), 3035{arn), 2940 & 2895(Aliphatic yc.y), 1385 & 1365
(Benzimidazolering), 1375-1487(pyrazole ring ), 33% 1330f/.n02 ) » 11480 ); H-NMR(300Hz,DMSO-d6)d
2.26 (s,3H,-CH group attached to piperazine ring),2.35 (m, 8H{{¢ of piperazine ring), 3.65 ( s, 2H, two —OH
groups having Intramolecular H-bonding), 4.61 @B, - CH group of dimethanol ),4.79(s,2H,-GHjroup of
dimethanol), 4.80 (s, 2H, -N-GHN- flanked between Benzimidazole and N-methyl pag@e ring), 4.99 (s, 2H, -
CH,- group flanked between pyrazole and benzimidagolg ), 7.30 (s, 1H, of pyrazole ring) and 7.6618B(m,
3H, of benzimidazole ring; Anal.calcd(%) fordH,5N;O,: C 54.93%,H 6.07%,N 23.60%.

Typical Procedure for Synthesis of 1(-(1-((1-(morpholinomethyl/piperidin-1-ylmethyl/(4-methyl piperazine-1-
yl)methyl))-6-nitr o-1H-benzo[d]imidazol e-2-yl)methyl)-6-oxido-4,8-dihydr o-1H-[1,3,2] dioxaphosphepino[5,6-

c] pyrazole-6-yl)-3-(phenyl/p-tolyl/4-methoxy phenyl / 4-chloro phenyl) ureas (9a-j):

A solution of (phenylcarbamoyl)phosphoramidic daride(8a) (0.002 mole) in 25 ml of dry toluene vaded
drop wise over a period of 20 minutes to a stirredlution of 1-((1-morpholinomethyl)-6-nitro-1H-
benzo[d]imidazol-2-yl)methyl)-1H-pyrazole-4,5-digiinethanol(7a) (0.002mole) and triethylamine (0.004mole)
in 30 ml of dry toluene and 10ml of tetrahydrofuetrBc. After completion of the addition, the temperataf the
reaction mixture was slowly raised to room tempeetand stirred for 2 hours. Later the reactiomtune was
heated to 50-68C and maintained for 4 hours with stirring. Thenpetion of the reaction was monitored by TLC
analysis. Triethyl amine hydrochloric acid wadefied from mixture and solvent was removed undduced
pressure. The residue was washed with water aed thcrystallized from aqueous 2-propanol to gekpu
compound  of 1-1-((1-(morpholino  methyl)-6-nitro-t¢zo[d] imidazole-2-yl)-6-oxido-4,8-dihydro-1H-
[1,3,2]dioxaphosphepino[5,6-c]pyrazol-6-yl)-3-ph&mga (9a) .The similar procedure was adopted to synthesise
9b-d by the reaction between 7a with p-tolyl carbginphosphoramidic dichloridg8b), 4-methoxy phenyl
carbamoyl phosphoramidic dichlori¢@c), and 4-chloro phenyl carbamoyl phosphoramidic Ididtie (8 d).

The reaction between 7b with phenylcarbamoyl) phosgmidic dichloridg8a), p-tolyl carbamoyl phosphoramidic
dichloride(8b) and 4-chloro phenyl carbamoyl phosphoramidic didte (8d) afforded9e-g. The similar procedure
was adapted to synthe$s-j from 7c and8a/8b/8d respectively.. The compounds thus obtained weaeecierised
by their elemental analysis and spectral data (MRIMR, P*-NMR,C"*-NMR and Mass).

Physical, analytical and spectral data for the compounds 9(a-j):
1-(1-((2-morpholinomethyl)-6-nitro-1H-benzo[d]imidal-2-yl)methyl)-6-oxido-4,8-dihyro-1H-[1,3,2]dioghos
pheno[5,6-c]pyrazol-6-yl)-3-phenylurea9(a):

Yield:65%; M.p:168-17C;IR(KBr): 3317¢p-NH),3052(Ar-H) 2940&2895(Aliphatic C-H), 1656 (NH-CO)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 3&5330 (NO, ), 1300 (C-O ), 1250(P=0), 954(P-0)*H
NMR(300Hz,DMSO-d6)3 2.50 (t, 4H, -CH attached to nitrogen of morpholine ring, J=7.1 H2 and H-3),
3.65 (t, 4H, -CH- attached to oxygen of morpholine ring, J=7.1 H3'tdnd H-2), 4.80 (s, 2H, -N-CHKN- flanked
between Benzimidazole and morpholine ring ), 4992H, pyrazole and between pyrazole and benairoieg
ring), 5.29 (s, 4H, two CHgroups attached to phosphorus moiety ), 6.15(s\HH, of urea moiety), 7.30 (s, 1H, of
pyrazole ring), 7.19-7.61 (m, 5H¢ds attached to urea moiety ) and 7.66 -8.19 (m, 3Hbeazimidazole ring);E-
NMR (75.46NHz , DMSo-d6)® 135.2, 118.0, 141.0 , 61.8, 60.7 , 48.95.94 116.1 , 118.6, 144.3 , 106.7 ,
135.1, 148.3 ,75.7,53.5, 66.4 , 152.0 , 13924,6 , 128.9 and 128.0correspondingt{o G, G, G, G, G,
Cr,G,G,Cp,Cu,Cu,C3,Cu, Cs& Cig,C16&Ci7 Cgy G, Cu & Cos, Cn& Cyy and Gg;
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PNMR(161.89MHz,DMSO-d6)5 11.20, 1.36; Anal.calcd(%),@,:NgOP : C 51.55% , H 4.67% , N 19.24%,
P 5.32%.Found: C:50.75% , H 4.17%, N 18.84R2%.

1-(1-((2-morpholinomethyl)-6-nitro-1H-benzo[d]imidal-2-yl)methyl)-6-oxido-4,8-dihyro-1H-[1,3,2]dioghos
phenol5,6-c]pyrazol-6-yl)-3-(p-tolyl)urea9(b):

Yield:70%; M.p:146-148C;IR(KBr): 3320 ¢p-NH), 3055 (Ar-H) 2940&2895(Aliphatic C-H), 1660(NH-CO)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 588330 (NO,), 1300 (C-O ), 1245 (P=0), 950 (P-O)*-H
NMR(300Hz,DMSO-d6)d 2.34 (s, 3H ,Cklgroup attached to phenyl urea), 2.50 (t, 4H, ,Cittached to nitrogen
of morpholine ring, J=7.1 Hz,Hand H-3), 3.65 (t, 4H, -Cht attached to oxygen of morpholine ring, J=7.1 Hz H
3 and H-2), 4.80 ('s, 2H, -N-CHN- flanked between Benzimidazole and morpholimg)i 4.99 (s, 2H, -CH
group flanked between pyrazole and benzimidazaig)fi5.29 (s, 4H, two CHgroups attached to phosphorus
moiety ), 6.15(s, 2H,-NH- of urea moiety ), 7.254.(m, 4H, GH, attached to urea moiety), 7.30 (s, 1H, of
pyrazole ring) and 7.66 -8.19 (m, 3H, of benzimiazing); C>-NMR (75.46NHz , DMSo0-d6)5 135.2, 118.0 ,
141.0,61.8,60.7 , 489, 1459, 116.1 , 118.84.3, 106.7 , 135.1 , 148.3 ,75.7 , 53.5, 66.82.0 , 136.4 ,
121.5, 129.2, 136.8 and 21.3 correspondingito@G, G, G, G, G, G, G, G, Cyp, C1, Cs, Cs, Cy4,
Cis& Cig,C16&Ci7, Co, Go, G1 & Cos, Cu& Cos, Cs and Gg ; **PNMR(161.89MHz,DMSO-d6)5 -
11.53; Anal.calcd(%)&H2oNgO,P for : C:52.35% ,H :4.90%, N 18.7,P 5.9%. Found:5C.55%, H: 4.40%, N
18.18, P 6.49%.

1-(4-methoxyphenyl)-3-(1-((1-morpholinomethyl)-&milH-benzo[d]  imidazol-2-yl)methyl)-6-oxido-4,&agro-
1H-[1,3,2]dioxaphospheno[5,6-c]pyrazol-6-yl)-ure&@d(

Yield:70%; M.p: 154-158C;IR(KBr): 3325 {p-NH), 3065 (Ar-H) 2940&2895(Aliphatic C-H), 1665(NH-CO)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 588330 (NO,), 1300 (C-O ), 1254 (P=0), 958 (P-O)!-H
NMR(300Hz,DMSO-d6):5 3.83 (s, 3H , methoxy group ), 2.50 (t, 4H, -£ldttached to nitrogen of morpholine
ring, J=7.1 Hz,H-2and H-3), 3.65 (t, 4H, -CH attached to oxygen of morpholine ring, J=7.1 H3'tand H-2),
4.80 (s,2H,-N-CHN- flanked between Benzimidazole and morpholimeyyi, 4.99 (s, 2H, -CH group flanked
between pyrazole and benzimidazole ring) , 5.2%, 4H, two CH groups attached to phosphorus moiety ),
6.15(s,2H,-NH- of urea moiety), 6.97-7.51 (m, 4HHgattached to urea moiety), 7.30 (s, 1H, of pyrazivlg) and
7.66 -8.19 (m, 3H, of benzimidazole ring)**®MR (75.46NHz , DMSo-d6)5 135.2 , 118.0, 141.0, 61.8, 60.7 ,
48.9, 145.9, 116.1, 118.6, 144.3, 106.7, 135.1,314B.7, 53.5, 66.4, 152.0, 131.7, 119.8, 114.8.9,5nd 55.8
corresponding to £C, C; C,4 Cs Cg C;,Cs Cg Ci,Cy1,Ci2,Ca3 Cra, Cis, & CigC16& Ci7, Cro, Co0,Cr1 & Cy5 Co

& Cys Cps and Gg*'PNMR(161.89MHz,DMSO-d6)5 -11.48 ; Anal.calcd(%)&H2oNsOsP: C:50.98% ,H :4.77%,N
18.29%, P 5.06%.

1-(4-chlorophenyl)-3-(1-((1-morpholinomethyl)-6noitlH-benzo[d]imidazol-2-yl)methyl)-6-oxido-4, 8-glito- 1H-
[1,3,2]dioxaphospheno[5,6-c]pyrazol-6-yl)-urea9(d)

Yield:70%; M.p: 172-174C;IR(KBr): 3330 {p-NH), 3067 (Ar-H) 294082895(Aliphatic C-H), 167¢NH- CO)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 588330 (NO,), 1300 (C-O ), 1256 (P=0), 956 (P-O)*-H
NMR(300Hz,DMSO-d6)d 2.50 (t, 4H, -CH- attached to nitrogen of morpholine ring, J=7.1H#2' and H-3),
3.65 (t, 4H, -CH- attached to oxygen of morpholine ring, J=7.1 H3'tand H-2), 4.80(s,2H, -N-CkN- flanked
between Benzimidazole and morpholine ring ), 4.99 ZH, -CH- group flanked between pyrazole and
benzimidazole ring), 5.29(s, 4H, two gHroups attached to phosphorus moiety ), 6.15(s\HH, of urea moiety),
7.30 (s, 1H, of pyrazole ring), 7.47-7.75 (m, 4HHE attached to urea moiety ) and 7.66 -8.19 (m, 3H, o
benzimidazole ring); &-NMR (75.46NHz , DMSo0-d6)5 135.2 , 118.0 , 141.0 , 61.8 , 60.7 , 48.9 , 149.96.1 ,
118.6,144.3,106.7 , 135.1, 148.3 ,75.7 , 5864 , 152.0, 137.5, 120.8 , 129.0 and 133tBsponding to €,

CZ ’ Qv C4v Cf)! (:6 ’ C71 CB! C:Q ’ ClO! Cll! Q.Zv Q.31 Q41 QS& ClS! ClG&Cl71 C;lg! CZO! CQl& C25! CZZ& C24
and G ; *PNMR(161.89MHz,DMSO-d6) -9.23,; Anal.calcd(%)&H2gNsOsP C 48.67%, H 4.25%, Cl 5.75%,N
18.16%, P 5.02%.Found: C 47.87%,H 3.75%, Cb%0N 17.56%,P 4.32%.

1-(1-((6-nitro-1-(piperidine-1-ylmethyl)-1H-benzgdjchidazol-2-yl)methyl)-6-oxido-4,8-dihyro-1H-[1,3doxa
phosphenol[5,6-c]pyrazol-6-yl)-3-phenylurea9(e):

Yield:70%; M.p: 139-143C;IR(KBr): 3315 ¢p-NH), 3069 (Ar-H) 2940&2895(Aliphatic C-H), 1655NH-CO)
1390&1365 (Benzimidazole), 1375-487(pyrazole), 188330 (NO,), 1300 (C-O ), 1259 (P=0), 961 (P-O)*-H
NMR(300Hz,DMSO-d6)d 1.53-2.45(m,10H,-(Ch)s of piperidine ring), 4.80 ( s, 2H, -N-GHN- flanked between
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Benzimidazole and piperidine ring), 4.99 (s, 268H,- group flanked between pyrazole and benzimidadaokp),
5.29 (s, 4H, two Cklgroups attached to phosphorus moiety ), 6.15(s\tH, of urea moiety), 7.19-7.61(m,5H,
CgHs attached to urea moiety),7.30 (s, 1H, of pyraziig), 7.66-8.19(m, 3H, of benzimidazole ring"*GIMR
(75.46NHz , DMSo-d6)b 135.2 , 118.0, 141.0, 61.8, 60.7 , 48.9, 143.96.1 , 118.6 , 144.3, 106.7 , 135.1 ,
148.3,75.7,54.5,25.6 ,24.5,150.2, 139216 , 128.9 and 128.0 corresponding 10& , C3, C;, G5, G, C;

v G, Gy, Gy Ci1, Crp, Ciz,y Cusy Cis, & Crg, C16& Cugy Cizy Cooy Co1y Cp & Cp,C23& Cps, andCyy
*IPNMR(161.89MHz,DMSO-d6)5 -11.50, 1.45; Anal.calcd(%)ygH,0NsOsP : C 53.79% ,H 5.04%, N 19.30%,
P 5.34%.Found: C 52.99% ,H 4.54% ,N 18.70% 841%.

1-(1-((6-nitro-1-(piperidine-1-ylmethyl)-1H-benzg@{ohidazol-2-yl)methyl)-6-oxido-4,8-dihyro-1H-[1,3doxa
phosphenol[5,6-c]pyrazol-6-yl)-3-(p-tolyl)urea9(f):

Yield:70%; M.p: 158-166C;IR(KBr): 3324 {p-NH), 3070 (Ar-H) 294082895(Aliphatic C-H), 165§NH-CO)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 588330 (NO,), 1300 (C-O ), 1256 (P=0), 964 (P-O):-H
NMR(300Hz,DMSO-d6)d 1.53-2.45(m,10H,-(Ch)s of piperidine ring), 2.34 (s, 3H ,GHyroup attached to phenyl
urea), 4.80 ( s, 2H, -N-GHN- flanked between Benzimidazole and piperidimgr), 4.99 (s, 2H, -CH group
flanked between pyrazole and benzimidazole rifg29 (s, 4H, two CHgroups attached to phosphorus moiety ),
6.15(s,2H,-NH- of urea moiety), 7.30 (s, 1H, of@gole ring),7.21-7.56(m,4H,sH8, attached to urea moiety),7.66-
8.19(m, 3H, of benzimidazole ring); ENMR (75.46NHz , DMSo0-d6)5 135.2 , 118.0 , 141.0 , 61.8, 60.7 , 48.9 ,
1459, 116.1, 118.6, 144.3, 106.7, 135.1 ,348%.7 ,54.5,25.6 , 24.5, 150.2 , 136.4 ,32129.5, 136.8 and
21.3 correspondingto.C G, G, G, G, G, G, G, G, Go Ci1,Co,Cs,Cu,Cs5& C, Cs& Cis, Gy

, Co , Ci1, Cr & Cp , Cg & Cxs , C and Gy *PNMR(161.89MHz,DMSO-d6): -11.75;
Anal.calcd(%)G/H31NgOsP: C 54.54% ,H 5.26%,N 18.85%, P 5.21%. Foun83274% , H 4.76%, N 18.25%,
P 4.51%.

1-(4-chlorophenyl)-3-(1-((6-nitro-1-(piperidine-1mgethyl)-1H-benzo[d]imidazol-2-yl)methyl)-6-oxidg84dihyro-
1H-[1,3,2]dioxaphospheno[5,6-c]pyrazol-6-yl)urea(g

Yield: 75%; M.p: 183-18C;IR(KBr): 3328 {(p-NH), 3075 (Ar-H) 2940&2895(Aliphatic C-H), 166§NH-CO)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 836330 (NO, ), 1300 (C-O ), 1258 (P=0), 966 (P-O)*-H
NMR(300Hz,DMSO-d6)d 1.53-2.45(m,10H,-(Ch)s of piperidine ring), 4.80 (' s, 2H, -N-GHN- flanked between
Benzimidazole and piperidine ring),4.99 ( s,2H,-&-Hgroup flanked between pyrazole and benzimidazolg),
5.29 (' s, 4H, two Chigroups attached to phosphorus moiety ), 6.15(d\tH, of urea moiety), 7.30 (s, 1H, of
pyrazole ring),7.47-7.75(m,4H,¢8, attached to urea moiety),7.66-8.19(m, 3H, of bmidazole ring); ¢-NMR
(75.46NHz , DMSo-d6)b 135.2 , 118.0, 141.0, 61.8, 60.7 , 48.9, 143.96.1 , 118.6 , 144.3, 106.7 , 135.1 ,
148.3 ,75.7,54.5,25.6 ,24.5,150.2,132180,8 , 129.0 and 133.3 correspondingio G, G, G, G, G,
Cr,G,G,GCo,C1,C,C3,Cu, Cs& Ci9,Ce&Cig, Ci7y Go, G, Cp& Cis, Co3& Cosand Gy ;
3IPNMR(161.89MHz,DMSO-d6): -10.52; Anal.calcd(%)8,5 CINsOsP : C 50.78%, H 4.59%, Cl 5.76%, N
18.22%,P 5.04%.Found: C 49.98% ,H 4.09%, Cl %06 17.62%, P 4.34%.

1-(1-((2-((4-methylpiperazin-1-yl)methyl)-6-nitrd4ibenzo[d]imidazol-2-yl)methyl)-6-oxido-4,8-dihyfdd-[1,3,2]
dioxaphospheno[5,6-c]pyrazol-6-yl)-3-phenyluread(h)

Yield: 75%; M.p: 170-19C;IR(KBr): 3320 {p-NH), 3062 (Ar-H) 2940&82895(Aliphatic C-H), 165¢NH-CO)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 588330 (NO,), 1300 (C-O ), 1254 (P=0), 968 (P-O)*-H
NMR(300Hz,DMSO-d6):d 2.26 (s, 3H, Chklattached to piperazine ring ),2.35(m,8H,-(CH2)4oigferazine ring),
4.80(s,2H,-N-CH-N- flanked between Benzimidazole and N-methyl mgee ring,), 4.99 (s, 2H, -GHgroup
flanked between pyrazole and benzimidazole rin)95( s, 4H, two Chgroups attached to phosphorus moiety ),
6.15(s,2H,-NH- of urea moiety), 7.19-7.61(m,5HHg attached to urea moiety),7.30 (s, 1H, of pyrazivlg),7.19-
7.61(m,5H, GHs attached to urea moiety),7.66-8.19(m,3H,of bergamble ring); ¢>-NMR (75.46NHz , DMSo-
d6):6135.2,118.0, 141.0, 61.8, 60.7,48.9,14996.1, 118.6 , 144.3, 106.7, 135.1, 14834,752.5 ,57.3
,46.6 ,150.2 ,139.4, 121.6 , 128.9 and 128.0espondingto €, G, G, G, G, G, G, G, G, Co, C1,
Co, Cs,Cs,Cs& Cig,C16&Co7, Co, Go, Cu, Co& Cyp, Co & Cyx and G ;
*'IPNMR(161.89MHz,DMSO-d6): -12.15, 1.65;Anal.calcd(@)Hs;NgOsP : C 52.44%,H 5.08%,N 21.17%, P
5.20% .Found: C 51.84%, H 4.58%,N 20.57%, F0%.5
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1-(1-((1-((4-methylpiperazin-1-yl)methyl)-6-nitrd4ibenzo[d]imidazol-2-yl)methyl)-6-oxido-4,8-dihyfdd-[1,3,2]
dioxaphospheno[5,6-c]pyrazol-6-yl)-3-(p-tolyl)urgg9

Yield: 70%; M.p: 162-164C;IR(KBr):3318¢p-NH), 3050 (Ar-H) 2940&2895(Aliphatic C-H), 165§NH-CO)
1390&1365 (Benzimidazole), 1375-1487(pyrazole),3.88.330 (NO,), 1300 (C-O ), 1250(P=0), 963 (P-O)*-H
NMR(300Hz,DMSO-d6)d 2.26 (s, 3H, CHlattached to piperazine ring ), 2.34 (s, 3H ;@kbup attached to phenyl
urea),2.35(m,8H,-(CH2)4 of piperazine ring),4.8) 2H, -N-CH-N- flanked between Benzimidazole and N-methyl
piperazine ring ), 4.99 (s, 2H, -GHyroup flanked between pyrazole and benzimidadotg), 5.29( s, 4H, two CH
groups attached to phosphorus moiety), 6.15(s,2H,-0f urea moiety), 7.21-7.51(m,4H ¢l€; attached to urea
moiety ),7.30 (s, 1H, of pyrazole ring), 7.66-8M9@BH, of benzimidazole ring);'*éNMR (75.46NHz , DMSo-d6):
6135.2,118.0,141.0,61.8,60.7,48.9,1439.1, 118.6, 144.3,106.7 , 135.1 , 14834,752.5 ,57.3 ,46.6
,150.2 ,136.4, 121.5,129.5, 136.8 and 2LltBspondingto €, G, G, G, G, G, G, G, G, Cy, G,
Co,Cs,Cy, Cs& Cig,Cs&Ci7,Co, Go,Cr,Cr& Cyp, Cs&Cyp, Cy and Gy ;
3IPNMR(161.89MHz,DMSO-d6): -10.75; Anal.calcd(%)/8:,NgOsP : C 53.20%, H 5.29%, N 20.68%, p
5.08 .Found: C 52.40% ,H 4.79% ,N 20.08%, P %38

1-(4-chlorophenyl)-3-(1-((1-((4-methylpiperazin-ihiypethyl)-6- nitro-lH-benzo[d]imidazol-2-yl)methyB-oxido-
4,8-dihyro-1H-[1,3,2]dioxaphospheno[5,6-c]pyrazeyfurea9d(J)

Yield: 75%; M.p: 158-168C;IR(KBr): 3328 {p-NH), 3055 (Ar-H) 294082895(Aliphatic C-H), 1665 (NH-C Cp
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 588330 (NO,), 1300 (C-O ), 1256 (P=0), 967 (P-O)*-H
NMR(300Hz,DMSO-d6)d 2.26 (s, 3H, Chlattached to piperazine ring ), 2.35(m,8H,-(CH2)4ipferazine ring),
4.80 ( s, 2H, -N-CkKtN- flanked between Benzimidazole and N-methyl pagene ring ), 4.99 (s, 2H, -GH group
flanked between pyrazole and benzimidazole rind95( s, 4H, two Ckigroups attached toPhosphorus moiety),
6.15(s,2H,-NH- of urea moiety), 7.30 (s, 1H, ofgmole ring),7.47-7.75(m,4H,s8, attached to urea moiety) ,7.66-
8.19 (m, 3H, of benzimidazole ring):ENMR (75.46NHz , DMSo-d6)5 135.2 , 118.0 , 141.0 , 61.8 , 60.7 , 48.9 ,
1459,116.1,118.6, 144.3,106.7 , 135.1 ,3485.4 ,52.5,57.3, 46.6, 150.2,137.50.82129.0 and 133.3
correspondingto C G, G, G, G, G, G, G, G, Co, G, Co, G3,Cs, Cs& Ci, Ge& Cy7, G,
Cro, Ci,Cuo& Cup, Cr3s & Cps and G, ; *'PNMR(161.89MHz,DMSO-d6): -10.75; Anal.calcd(%)B.0
CINgOgP: C 49.57%, H 4.64%, Cl 5.63%, N 20.01%, 2% . Found: C 48.77%, H 4.14%, Cl 4.93%, N
19.41%, P 4.22%.

Typical Procedure for Synthesis of N-(1-((1-morpholinomethyl)-1H-benzo[d]imidazol-2-yl )methyl)-6-oxido- ,
8-dihydro-1H-[1,3,2]dioxaphosphepino[ 5,6-c] pyr azol-6-yl)mor pholine/piper adine/4-methylpiper azine

car boxamides(9k-m):

A solution of Morpholino carbamoyl phosphoramidichdoride(8e) ( 0.002 mole) in 25 ml of dry tohee was
added drop wise over a period of 20 minutes toimedt solution of 1-((1-morpholino methyl)-6-nitrélH-
benzo[d]imidazol-2-yl)methyl)-1H-pyrazole-4,5-diyimethanof(a)(0.002mole)andtriethylamine(0.004 mole) in
30 ml of dry toluene and 10ml of tetrahydrofurarbat After completion of the addition, the temperatof the
reaction mixture was slowly raised to room tempeetand stirred for 2 hours. Later the reactiomtune was
heated to 50-6(C and maintained for 4 hours with stirring. The ptetion of the reaction was monitored by TLC
analysis. Trimethyl amine hydrochloric acid wasefed from mixture and solvent was removed unéeiuced
pressure. The residue was washed with water aed thcrystallized from aqueous 2-propanol to gekpu
compound of N-(1-((1-(morpholino methyl)-6-nitro-bé¢zo[d]imidazol-2-yl)methyl)-6-oxido-4,8-dihydra-t
[1,3,2]dioxaphosphepino[5,6-c]pyrazol-6-ylmorphaid-carboxamid€k).

The similar procedure was adopted to synthesizn8l9m by the reaction betwe@ and7c with (piperidine-1-
carbonyl) phosphoramidic dichloridg&f) and 4-methyl piperazine-1-carbamoyl phosphoramdichloride 8(g)
respectively. The structures of 9l-m were establishy IR,"H-NMR, *C-NMR, mass data and elemental analysis.
The compounds thus obtained were charecterisetidiy ¢lemental analysis and spectral data (IRNMR, P**-
NMR, C*-NMR and Mass).

Physical, analytical and spectral data for the compounds 9(k-m):
N-1-((1-(morpholinomethyl)-6-nitro-1H-benzo[d]imidal-2-yl)-6-oxido-4,8-dihydro-1H-[1,3,2] dioxaphdsgpino
[5,6-c]pyrazol-6-yl)ymorpholine-4-carboxamide9(K):

Yield: 70%; M.p: 184-188C;IR(KBr): 3317 {p-NH), 3052 (Ar-H) 2940&2895(Aliphatic C-H), 1656 (O-N<)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 588330 (NO,), 1300 (C-O ), 1250 (P=0), 954 (P-O):-H
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NMR(300Hz,DMSO-d6):0 2.50 (t, 4H, -CHN-CH, of morpholine ring attached to benzimidazole ridg7.1
Hz,H-2 and H-3),3.31(t,4H, -CH N-CH,- of morpholine ring attached to carbamido moigty7.1Hz, H-2and
H-3"),( 3.65 (t, 8H, -CHO-CH2- group of two morpholine rings , J=7.1 H8Hand H-2), 4.80 (s, 2H, -N-CKN
flanked between Benzimidazole and morpholine ringd)99 (' s, 2H, -CH group flanked between pyrazole and
benzimidazole ring ), 5.29 (s, 4H, two €groups attached to phosphorus moiety ), 6.15(s\NHH, of urea
moiety), 7.30 (s, 1H, of pyrazole ring), and 7.8619 (m, 3H, of benzimidazole ring);"aNMR (75.46NHz ,
DMSo-d6):6 135.2 , 118.0, 141.0, 61.8, 60.7 , 48.9, 1451%.1 , 118.6 , 144.3 ,106.7 , 135.1 , 148.37,75
53.5,66.4, 158.5 ,46.3 and 65.7 correspondir@ toC, , G, G, G, G, G, G, G, Co, G, Co, Cs, Cis,
Css & Cig, C 16 & Ci7, Co, GCo& Cy and G& Cy *'PNMR(161.89MHz,DMSO-d6): -7.15;
Anal.calcd(%)GsH2gNgOgP: C 47.92% , H 5.07%, N 19.44%, P 5.37%. Foundi712%, H 4.57%, N 18.84%,
and P 4.67%.

N-(1-((6-nitro-1-(piperidine-1-ylmethyl)-1H-benzjshidazol-2-yl)-6-oxido-4,8-dihydro-1H-[1,3,2]dioxdnos
phepino[5,6-c]pyrazol-6-yl)piperidine-1-carboxamii®:

Yield: 70%; M.p: 172-174C;IR(KBr): 3315 ¢p-NH), 3055 (Ar-H) 2940&2895(Aliphatic C-H), 1655 (O-N<)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 588330 (NO,), 1300 (C-O ), 1245 (P=0), 950 (P-O):-H
NMR(300Hz,DMSO-d6)d 1.53-1.592(m,12H,3-(CH2)- groups of two piperaiings )2.45 (t,4H,-CHN-CH, of
piperidine ring attached to Benzimidazole , J=7.12' and H-3), 3.77(t,4H,CH2-N-CH2 of piperidine ring
attached to carbamido moiety , J=7.1Hz 'Hafld H-3), 4.80 ( s, 2H, -N-CHN- flanked between Benzimidazole
and piperidine ring), 4.99 (s, 2H, -GHyroup flanked between pyrazole and benzimidadote), 5.29 (s, 4H, two
CH, groups attached to phosphorus moiety ), 6.15(s\H, of urea moiety), 7.30 (s, 1H, of pyrazole ng.66-
8.19(m, 3H, of benzimidazole ring);"&NMR (75.46NHz , DMSo0-d6)5 135.2 , 118.0 , 141.0 , 61.8 , 60.7 , 48.9 ,
1459, 116.1 , 118.6 , 144.3 , 106.7 , 135.1 ,.348/5.7 , 545, 25.6 , 245, 156.5 , 49.0 .92d 23.9
correspondingto G &, G, G, G, G, G, G, G, Co, Ci1, G2, Gs, Gy, G5 & Chg, Ci6& Cug, Ci7, Coo s
Co1 & Cosand G, & Cuy, Cys ; **PNMR(161.89MHz,DMSO-d6): -5.23; Anal.calcd(%}833NsOcP : C 52.44% ,H
5.81% ,N 19.57%, P 5.41% . Found: C 51.64%,31%, N 18.97%, and P 4.71%.

4-methyl-N-(1-((1-((4-methylpiperazin-1-yl)ymethghpxido-4,8-dihydro-1H-[1,3,2]dioxaphosphepino[%p-
pyrazol-6-yl)piperazine-1-carboxamide9(m):

Yield: 75%%; M.p: 194-198C;IR(KBr): 3320 ¢p-NH), 3065 (Ar-H) 2940&2895(Aliphatic C-H), 1658 (0-N<)
1390&1365 (Benzimidazole), 1375-1487(pyrazole), 588330 (NO,), 1300 (C-O ), 1254 (P=0), 958 (P-O)!-H
NMR(300Hz,DMSO-d6)d 2.26(s,6H,-CHgroupof two N-methyl piperazine rings) ,2.27(t,4H, -&N(CHz)-CH,-

of piperazine attached to carbamido moiety),2.85{sCH2-N-CH20 of piperazine ring attached to Bemdiazole
ring ),3.40(t,4H,-CH2-N-CH2- of piperazine ringathed to carbmido moiety=7.1Hz , H-2I and H-31B80 (s, 2H,
-N-CH,-N- flanked between Benzimidazole and N-methyl mgee ring), 4.99 ( s, 2H, -GHgroup flanked
between pyrazole and benzimidazole ring ), 5.2%, 4H, two CH groups attached to phosphorus moiety ),
6.15(s,1H,-NH- of urea moiety), 7.30 (s, 1H, ofagwole ring),7.19-7.61(m,5H,sHs attached to urea moiety),7.66-
8.19(m, 3H, of benzimidazole ring);"&NMR (75.46NHz , DMSo0-d6)5 135.2 , 118.0,141.0 , 61.8,60.7 , 48.9 ,
1459, 116.1, 118.6 , 144.3 , 106.7 , 135.1 ,.348/5.4, 52,5, 57.3, 46.6 , 158.5 , 51.4 .05nd 46.6
correspondingto C, G, G, G, G, G, G, G, G, Cyp,C1,Co,C3,Cu,Cs, & Cg , Ci6& Cyr , Go,
Cop,C1 & Cyy,Cy & Cy, and Gs ; 31PNMR(16189MHZ,DMSO-d6)-823, Anal.CaICd(%)%HgleooGP :C
9.83% ,H 5.85% ,N 23.24% ,P 5.14%.

Biological activity:

The antimicrobial activity [33] of chemical compalis influenced by physical and biological charastizs [34].1t
has been well established that physiological agtivé a function of the chemical structure of compd
[35].Heterocyclic organic compounds containing giasus, oxygen, nitrogen or sulfur in the ring eystare
expected to be more active due to the presencetefchatoms [36,37,38 ].

In view of this, the synthesized new organophosphohneterocyclic compounds have been tested for thei
antimicrobial activity

Antibacterial activity:

The antibacterial activity [39] of 1(-(1-((1-(mdrplinomethyl/piperidin-1-ylmethyl/(4-methyl piperae-1-yl)
methyl))-6-nitro-1H-benzo[d] imidazole-2-yl)methyb}oxido-4,8-dihydro-1H-[1,3,2]dioxaphos  phepind{s]

289



L. K. Ravindranath et al J. Chem. Pharm. Res,, 2013, 5(5):280-292

pyrazole-6-yl)-3-(phenyl/p-tolyl/4-methoxyphenylédloro phenyl )ureaSé-j) and N-(1-((1-morpholinomethyl)-
1H-benzo[d] imidazol-2yl)methyl)-6-oxido-4,8-dihyailH-[1,3,2]dioxaphos phepino[5,6-c]pyrazol-6-yl)
morpholine/piperadine/4-methyl piperazine carboxdasPk-m were screened against the Staphylococcus aureus
(gram positive) BacillusCerus Escherichia coli (gram negative) and Pseudomonagyemsa organism . Most of
the compounds exhibited moderate antibacterialvifctagainst bacteria. The presence of chloro grouphe
structure has shown increased effect on their acti#lvial activity. Amoxicillin and Cefaclor arested as reference
compounds to compare the activity.

Antibacterial activity of 1(-(1-((1-(mor pholinomethyl/piperidin-1-ylmethyl/(4-methyl piper azine-1-yl)methyl))-6-nitr o-1H-
benzo[d]imidazole-2-yl)methyl)-6-oxido-4,8-dihydro-1H-[1,3,2] dioxaphosphepino [5,6-c] pyr azole-6-yl)-3-(phenyl/p-tolyl/4-methoxy
phenyl / 4-chloro phenyl) ureas (9a-j) and N-(1-((1-(mor pholinomethyl)-1H-benzo [d] imidazol-2yl) methyl)-6-oxido-4, 8-dihydro -1H- [1,
3, 2] dioxaphosphepino [5,6-c] pyrazol-6-yl)mor pholine/ piperidine /4-methyl piper azine car boxamides(9k-m)

Zone of inhibition (mm)
Staphylococug  Bacillus EscherichiaColi Pseudc_)monas

COMPOUND R X aureus Cerus NCCS2065 aeruginosa

9) NCCS2079 | NCCS2106 250(ug/disc) NCCS2200

250(ug/disc | 250(ug/disc 250(pg/disc

9a -H O 6 4 5 3

9b -CH; ) 4 - 3 2

9c -OCH; O 2 - - 2

9d -Cl (6] 16 13 15 17

9e -H -CH, 4 2 3 3

of -CH; -CH, 2 - - -

9g -Cl -CH, 12 11 10 13

9h -H -N-CH; 7 5 5 4

9i -CHs -N-CH; 5 3 3 2

9j -Cl -N-CHs; 14 14 13 15

9k - O 17 14 15 13

9l - -CH, 11 9 11 12

9Im - -N-CH 14 11 13 12

9n Amoxicillin - 21 27 24 22

90 Cefaclor - 19 22 19 20

“_" indicates no activity

Antifungal activity of 1(-(1-((1-(morpholl nomethyl / piperidin-1-yl methyl/(4-methyl piperazine-1-yl)methyl))-6- nitro-1H-
benzo[d]imidazole-2-yl)methyl)-6-oxido-4,8-dihydro-1H-[1,3,2] dioxaphosphepino [5,6-c] pyrazole-6-yl)- 3-(phenyl/p-tolyl/4-methoxy
phenyl / 4-chloro phenyl) ureas (9a-j) and N-(1-((1-(morpholino methyl)-1H- benzo[d]imidazol-2yl) methyl)-6-oxido-4, 8-dihydro -1H-[1,
3, 2] dioxaphosphepino [5, 6-c] pyr azol-6-yl) mor pholine/ piperidine/4-methyl piperazine car boxamides (9k-m)

Zone of inhibition (mm)
Aspergillus niger| Canadida albicans|
COMPOUND(9) R X NCCS 1198 NCCS 3471
250(pg/dsic) 250(pg/dsic)
9a -H O 03 02
9k -CHs (0] 02 -
9¢ -OCH; [e] 02 -
9d -Cl O 12 11
9e -H -CH, 07 05
of -CH3 -CH; 05 03
9g -Cl -CH, 13 14
9h -H -N-CHs 07 06
9i -CHs -N-CH; 08 05
9j -Cl -N-CHs 14 13
9k - (0] 16 14
9l - -CH, 10 9
9m - -N-CH 13 11
9n Ketoconazole - 22 25

“ " indicates no activity

Antifungal activity

The antifugal activity of 1(-(1-((1-(morpholinometfpiperidin-1-ylmethyl/(4-methyl piperazine-1-ylgthyl))-6-
nitro-1H-benzo[d]imidazole-2-yl)methyl)-6-oxido-4@hydro-1H-[1,3,2]dioxaphosphepino[5,6-c]pyrazéied)-3-
(phenyl/p-tolyl/4-methoxyphenyl/4-chlorophenyl)usé€za-j)andN-(1-((1-morpholinomethyl)-1H-benzo[d] imidazol
-2-yl)methyl)-6-oxido-4,8-dihydro-1H-[1,3,2]dioxapbphepino[5,6-c]pyrazol-6-yl)morpholine/  piperading/4-
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methylpiperazinecarboxamid@&tm) were screened against Aspergillus niger , Camadillicans. Ketoconazole
and Griseofulvinis are useful references [40, #dre Ketoconazole is tested as reference comptmundmpare
the activity.
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