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ABSTRACT

New novel derivatives of 1-(4-subtetude methyl/methoxy /chloro/bromo/nitro/phenyl)-3-(5-((3-(4-trifluromethyl
phenyl)-4-(thiomor pholine/4-methyl piperazine / morpholin -4-yl) methyl)-3,4dihydroimidazo (4, 5-b) indol -2yl)
methyl)-2-ox0-2H-1, 3, 2-benzo Dioxaphosphol-2-yl) urea. 9(a-1) as depicted in scheme: 1.1 were prepared by
condensation reaction between 4-(4-(thiomorpholino / morpholinomethyl / 4 - methylpiperazin) -3-(4-
(trifluoromethyl) phenyl)-3,4-dihydroimidazo[ 4,5-b ] indol-2-yl) benzene-1, 2-diol 7(a-c) and Phenyl
corbomylphosphoramidic dichloride 8(a-f). The synthon 7(a-c)was obtained by mannich reaction of 4-(3-(4-
(trifluoro methyl) phenyl) -3,4-dihydroimidazo[4,5-b]indol-2-yl)benzene-1,2-diol (5) with different secondary
amines having hetero atomin cyclic ring and HCHO 6(a-c) in presence of DMF. The synthon (5) was obtained by
condensation reaction between 4-(((4-(trifluoromethyl) phenyl)imino)methyl)benzene-1,2-diol(3) and Isanti (4). The
Synthon (3) was synthesized by reaction between 3, 4-dihydroxy benzaldehyde and 4-(trifluorometyl) aniline.The
procedure was characterized by IR'H-NMR, *C-NMR, *P-NMR and elemental analysis. The nemy synthesized
compounds were subjected to various biological activities and docking studies.

Key words: mannich bases, Phenyl corbomylphosphoramidic alictd, antimicrobial, docking studies.

INTRODUCTION

Mannich bases and its derivatives have many atteetpplications in paint and polymer chemistryhasdeners,
cross linkers, reaction accelerafdetc.However,the most important applications arthinfield of pharmaceutical
productd' % These can widely use as anti-neoplastic drugsgasic drug, antibiotic drugs in pharmaceuticadfié
Including labeled molecule¥®'? have received particular attention in the receagtpMannich bases can either
directly be employed or used as intermediates @mibtals synthesis.

Organo phosphorus heterocyclic urea derivativeshyidised as anti- infective agents, anti- tumornégyeanti
cancer agents, antibacterial agents, herbicidssciitides, pesticides, anti-HIV, anti inflammatantivity*>™*

A good deal of importance was given to dioxaphotgt® derivatives in the good field of organophospko
heterocyclic chemistry due to their unique stereentical features and diverse potential biologipalizations®.In

view of the numerous commercial applications of am@phosphorus compounds. It appeared of interest to
synthesize mannich bases possessing moiety diogppbtanes.
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Scheme-l.1: 1-(4-subtetude methyl/methoxy /chlorofbmo/ nitro/phenyl)-3-(5-((3-(4-trifluromethyl phenyl)-4-(thiomorpholine/4-methyl
piperazine / morpholin -4-yl) methyl)-3, 4dihydroimidazo (4, 5-b) indol -2yl) methyl)-2-oxo-2H-1, 3,-Benzo Dioxaphosphol-2-yl)
urea9(a-l)

Comp| 7a| 7b 7c
X -0- | -S-| -N-CH

Comp | 9a 9b 9c 9d| 9e of 99 9 9i 9j 9k 9
X -O- | -O- -O- -O| -O-] -O-| N-CH|-S-| -S- S- -S-| -S-
R -H | CH; C Cl | Br O, H H | CH | OCH | Cl | NG,

EXPERIMENTAL SECTION

All the chemicals used in the present investigati@are purchased from Sigma-Aldrich Chemicals compéamc
USA , and used without further purification. TLC svaerformed on aluminium sheet of silica gel 60FZ54nark
Germany using iodine as visualizing agent. Melfroints were determined in open capillary tubes ai-Vemp
apparatus and uncorrected. Column chromatograplsypweformed on silica gel with different solvenstgms as
eluents to afford the pure compound. The IR Spewstree recorded as KBR pellets on Perkin-Elmer 1006i0s,
instruments. All*H and™*C-NMR spectra were recorded on a Varin XL-300 speceter operating at 400MHz for
'H-NMR and 75 MHz for**C-NMR*P-NMR spectra were recorded on a Varin XL-specttemeperating at
161.89MHz .The compounds were dissolved in DEM3Gxadd chemical shifts were referenced to TM$-KMR
and*C-NMR) and 85% HPO, (*'P-NMR). Mass spectral data was recorded on FAB-M$riment at 70ev with
direct inlet system. Elemental analyses were resmbrdn a CarioErba 1108 elemental analyser. Cebrag
Research Institute, Lucknow, India. Docking studigsre carried out using GOLD soft ware in Bio-chstnyi
applications institute, Hyderabad.

Preparation of Intermidiates:

Isatin:

Conc. HSO,is wormed to 58C in a round-bottomed flask fitted with an efficienechanical stirrer, and to this, 75
gm. (0.46 mol) of dry Isonitosoacetanilideis addedsuch a rate as to keep the temperature betw¥erdHl
70°C.The solution is heated to B@ and kept at this temperature for about ten remub complete the reaction.
Then the reaction mixture is cooled to room temjpeeaand poured upon ten to twelve times its volwieracked
ice. After one hour, the isatin is filtered andtsut. The compound is washed with cold water armh ttiried in the
air. The yield is 65-67gm, melting point at @2
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(phenylcarbamoyl)phosphoramidic dichloride' "2

A solution of aniline (0.51g, 0.004mole) in dryudehe (25ml) was added drop wise to phosphide a&de.64g,
0.004mole) in dry toluene (30ml). After the additicdhe temperature of the reaction mixture was taaiad
between -15 to ¥%& for 30 minutes. Later the temperature of the mmixtwas raised to room temperature, with
stirring for 30 minutes. Phenyl carbomido phosphaxid dichloride being insoluble in toluene wagssated out. It
was collected by filtration and dried under redupsgksure.

0]
cl. 0 c P
:P\ +HW4©7R Toluene Sl A

8(a-f)
Schemel.1: (phenylcarbamoyl)phosphoramidic dichlode

Table-1.1: Physical Characteristics of Phenylcarbarayl)phosphor amidicdichlorides

Comp Name of the dichloridate Tﬁ:igﬁﬂ) © clvllr?qm) Y(L?Ol)d
8a (Phenyl carbamoyl ) phosphoramidic dichloride 80 | 125-127 70
8a ((4-methylPhenyl ) carbamoyl) phosphoramidihitinide 80 130-135 60
8c ((4-methoxyPhenyl ) carbamoyl) phosphoramidahidiride 80 138-140 65
8d ((4-chloroPhenyl )carbamoyl ) phosphoramididtiode 100 153-155 75
8e ((4-bromoPhenyl) carbamoyl ) phosphoramidic ldidtie 100 170-173 70
8f ((4-bromoPhenyl) carbamoyl ) phosphoramidic tidde 100 143-145 63

RESULTS AND DISCUSSION

Typical Procedure for Synthesis of 4-(((4-(trifluoomethyl)phenyl)imino)methyl)benzene-1,2-diol (3):

3, 4-dihydroxybenzaldehyde (6.1018g, 50mmol) wasalived in ethanol (12.181g, 15.433mL) in an Erleyen
flask. 4-(trifluorometyl) aniline (4.6529g, 50mmaobas added slowly to the solution. Stirred at ROF.21 hours.
Cooled over iceand filtered. The progress of trection was monitored by TLC with hexane and ettetie (7:3)
as mobile phase. The solid product was dried iesacdators under high vacuum, the compound wagskdtized
with ethanol to afford a compound 4-(((4-(trifluonethyl) phenyl)imino)methyl)benzene-1,2-diol. Thielg of

compound was 64% with melting point 148-149 The compound was characterized by spectral @Bta"H-

NMR, **CNMR and mass data) and elemental analysis.

Typical Procedure for Synthesis of 4-(3-(4-(triflusomethyl) phenyl)-3,4-dihydroimidazo [4,5-b]indol-2-yl)
benzene-1,2-diol (5)

In a typical procedure, (Schiff bases) 4-(((4-{gromethyl) phenyl)imino)methyl)benzene-1,2-diotweating with
isatin (0.02mol) were refluxed in ethanol (15 mbj # hours. The progress of the reaction was moedtby TLC
with hexane and ethyl acetate (7:3) as mobile phEse reaction mixture was poured on to 50 mL efdold water

to remove excess of NBAc, and then it was filtered and recrystalizedrfrethanol to afford a compound in good
yield. The name of the compound is 4-(3-(4-triflaimetyl)phenyl)-3,4-dihydroimidazo[4,5-b]indol-2)ybenzene-
1,2-diol.The yield of compound was 74% with meltipgint 163-168C. The compound was characterized by
spectral data (IRH-NMR, **C-NMR and mass data) and elemental analysis.

Typical Procedure for Synthesis of 4-(4-(thiomorphtno / 4 - methylpiperazin)/morpholinomethyl ) -3-@-
(trifluoromethyl) phenyl)-3,4-dihydroimidazo[4,5-b]indol-2-yl)benzene-1,2-diol7(a-c)

A mixture of 4-(3-(4-trifluorometyl)phenyl)-3,4-dyldroimidazo[4,5-b]indol-2-yl)-benzene-1,2-diol, Bipine and
water stirred to obtain a clear solution. Thiag $olution of HCHO and DMF were added in ice-cmddition and
stirred for 6 hours in an ice-bath and left ovehtigt room temperature. The progress of the reagtas monitored
by TLC with hexane and ethyl acetate (7:3) as negbiilase. The obtained solid was isolated andsetized with
ethanol to give afford 4-(4-morpholinomethyl)-34#ftuoromethyl)phenyl)-3,4dihydroimidazo [4,5-btiol-
2yl)benzene-1,2-diol .The yield of compound was 7@#th melting point 154-156C. The compound was
characterized by spectral data (fR;NMR, **C-NMR and mass data) and elemental analysis.

Typical Procedure for Synthesis of 1-(4-subtetudenethyl/methoxy /chloro/bromo/nitro/phenyl)-3-(5-((3 (4-
trifluro methyl phenyl)-4-(thiomorpholine/4-methylp iperazine/morpholin -4-yl) methyl)-3, 4dihydroimidazo
(4, 5-b) indol -2yl) methyl)-2-ox0-2H-1, 3, 2-benzbBioxaphosphol-2-yl) urea 9(a-l).

A solution of (phenyl carbomyl) phosphoramidic daride (2mmol) in 25 ml of dry toluene was addedmwise
over a period of20 minutes to a stirred solution ofl-(4-morpholinomethyl)-3-(4-trifluoromethyl)phgi3,4-
dihydroimidazo[4,5-blindol-2yl) benze-1,2-diol (7@nd triethyl- amine in 30ml of dry toluene and 10of
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tetrahydrofuran at%.After completion of the addition, the temperataféhe reaction mixture was slowly raised to
room temperature and stirred for 24 hours laterrézetion mixture was heated to 60°65and maintained for 5
hours with stirring. The completion of the reactiwas monitored by TLC analyser.Tri ethylamine agdrbchloric
acid was filtered from mixture and solvent was rgaw under reduced pressure. The residue was wagitied
water and then recrystalized with aqueous 2-pralptm get pure compound 1-(5-(4-(morpholinomett8A)-
(trifluoromethyl)phenyl)-3,4-dihydroimidazo[4,5-bfiol-2-yl)-2-oxidobenzo[d]  [1,3,2] dioxaphospholy-3
phenyl uref(a), the compound of the yield 63%,melting point at M&The structures of compounds were
established by IRH-NMR,**C-NMR *P-NMR, Mass data and elemental analysis.

The similar procedure was adopted to synthesishieyréaction between 4-(4-thiomorpholine/methylpagzéare
morpholine/)-(3-(4-trifluorometyl) phenyl)-3,4-didyo imidazo[4,5-b]indol-2-yl)-benzene-1,2-digb-c) with
(phenyl carbomyl) phosphoramidic dichlor@{a-f) were prepared by the condition respectively. $tnectures of
newly synthesized compoun@-1) were established by IB-NMR,*C-NMR *P-NMR,Mass data and elemental
analysis.

Spectral, Physical and analytical data for the coouynds:

Table 1.2: The IR (KBR) Spectra of 1-(4-subtetude ethyl/methoxy /chloro/bromo/nitro/phenyl)-3-(5-((3{4-trifluro methyl phenyl)-4-
(thiomorpholine/4-methyl piperazine / morpholin -4yl) methyl)-3, 4dihydroimidazo (4, 5-b) indol -2yl)methyl)-2-oxo-2H-1, 3, 2-benzo
Dioxaphosphol-2-yl) urea 9(a-ly/ 8, cm*

Comp [ X R P-NH | Ar-H | C=0O (Urea) | C=N | C-N | P=0 [ P-O-Gay
%a 0 H | 3416-3382] 3040 1675 1618 1416 1250 950
9b 0 -CH; | 3420-3382| 3040 1675 1618 1416 1250 950
9c O | OCH | 3416-3385] 3040 1675 1618 1416 1250 950
od 0 Cl | 3414-3383] 3040 1675 1616 1416 1250 950
%e o Br_ | 3416-3385] 3027 1670 1620 1416 1250 950
of 0 NO, | 3020-3382| 3027 1680 1618 1416 1250 950
99 | N-CH; | H | 3416-3382] 3032 1678 1616 1416 1250 950
oh S H | 3425-3384] 3025 1670 1618 1406 1450 950
9i S CH, | 3420-3386] 3027 1675 1620 1416 1250 950
9 S | OCH | 3420-3382] 3027 1680 1620 1416 1250 950
ok S Cl | 3430-3386] 3040 1675 1642 1416 1250 950
ol S NO, | 3425-3384] 3040 1675 16181416 12b0 950
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Table 1.3: The'H- NMR (400MHz) spectral datal-(4-subtetude methythethoxy /chloro/bromo/nitro/phenyl)-3-(5-((3-(4-trifluro methyl
phenyl)-4-(thiomorpholine/4-methyl piperazine / mopholin -4-yl) methyl)-3, 4dihydroimidazo (4, 5-b) ndol -2yl) methyl)-2-oxo-2H-1, 3,
2-benzo Dioxaphosphol-2-yl) urea 9(a-d) ppm

Comp | X R 'H — NMR ( DMSO — d6)(8PPM)

2.50 (t,4H-CH-N-CH, of morpholine ring J=7.1 Mz ,H-3',H-2"), 3.65 (5FM4CH,-O-CH, of morpholine ring),
4.92(s,2H,N-CH attached to indol ring), 6.1(s,1H,NH of Urea), §s31H, NH group attached to phosphotus
moiety), 6.84-7.47 (m,3H- Phenyl attached to phospé moiety), 7.29-7.62 (m,4H ,Ar-GhBttached to imidazolg
ring), 7.42-8.36(m,4H,Indol benzene ring).

9a (0] H

2.50 (t,4H-CH-N-CH; of morpholine ring J=7.1 Mz ,H-3',H-2’), 2.34 ($}3 CHs:-Ar), 3.65 (t,4H-CH-O-CH, of
morpholine ring), 4.92(s,2H,N-GHattached to indol ring), 6.1(s,1H,NH of Urea), 663LH, NH group attached t
phosphorus moiety), 6.84-7.47(m,3H- Phenyl atta¢chguhosphorus moiety), 7.29-7.62 (m,4H ,Ar;Gached to
imidazole ring), 7.42-8.36(m,4H,Indol benzene rifig)3-7.61(m,5H,NH-Ar)

(=]

9b @) -CHs

2.50 (t,4H-CH-N-CH; of morpholine ring J=7.1 Mz ,H-3'H-2’), 3.65 (KH4CH-O-CH, of morpholine ring),
3.84(s,3H,0CHtAr), 4.92 (s,2H ,N-CHattached to indol ring), 6.1(s,1H,NH of Urea), §3LH, NH group
attached to phosphorus moiety),6.71-7.54 (m,4H|Inbdenzene ring), 6.84-7.47(m,3H- Phenyl attached| to
phosphorus moiety), 7.29 -7.62 (m,4H ,Ar{Gftached to imidazole ring),7.43-7.61(m,5H,NHAr)

9c O OCH;

2.50 (t,4H-CH-N-CH, of morpholine ring J=7.1 Mz ,H-3',H-2"), 3.65 (E4CH,-O-CH, of morpholine ring), 4.92
(s,2H,N-CH attached to indol ring), 6.1(s.1H,NH of Urea), §81H, NH group attached to phosphorus
moiety),6.71-7.54 (m,4H,Indol benzene ring), 6.847{m,3H- Phenyl attached to phosphorus moiety9 7.62
(m,4H ,Ar-CF; attached to imidazole ring),7.43-7.71(m,5H,CI-Ar)

9d @) Cl

2.50 (t,4H-CH-N-CH; of morpholine ring J=7.1 Mz ,H-3'H-2’), 3.65 (KH4CH-O-CH, of morpholine ring),
4.92(s,2H,N-CH attached to indol ring), 6.1(s.1H,NH of Urea), §s31H, NH group attached to phosphotus
moiety),6.71-7.54 (m,4H,Indol benzene ring), 6.847{m,3H- Phenyl attached to phosphorus moiet?Q-77.62
(m,4H ,Ar-CF; attached to imidazole ring),7.53-7.71(m,5H,Br-Ar)

9e (0] Br

2.50 (t,4H-CH-N-CH, of morpholine ring J=7.1 Mz ,H-3',H-2"), 3.65 (5F4CH,-O-CH, of morpholine ring),
4.92(s,2H,N-CH attached to indol ring), 6.1(s,1H,NH of Urea), §s31H, NH group attached to phosphotfus
moiety),6.71-7.54 (m,4H,Indol benzene ring), 6.847{m,3H- Phenyl attached to phosphorus moietQ-77.62
(m,4H, Ar-CF attached to imidazole ring),7.83-8.21(m,5H,NH-Ar)

of @) NG,

2.24(s,3H, CH attached to piperdine 2.50 (t,4H-&N-CH, of morpholine ring J=7.1 Mz ,H-3',H-2"), 3.65 (4

9 N- CH,-O-CH, of morpholine ring), 4.92(s,2H,N-GHattached to indol ring), 6.1(s.1H,NH of Urea), §s3LH, NH
9 CHs group attached to phosphorus moiety),6.71-7.54 Hinmdlol benzene ring), 6.84-7.47(m,3H- Phenyl dtéatto

phosphorus moiety), 7.29 -7.62 (m,4H ,Ar{GRached to imidazole ring),7.19-7.61(m,5H,Ured-Ar

2.50 (t,4H-CH-N-CH, of morpholine ring J=7.1 Mz ,H-3'H-2"), 2.45 (FM4CH,-S-CH, of morpholine ring),
4.92(s,2H,N-CH attached to indol ring), 6.1(s,1H,NH of Urea), §s31H, NH group attached to phosphotus
moiety), 6.84-7.47(m,3H- Phenyl attached to phosphanoiety), 7.29 7.62 (m,4H,Ar-GRttached to imidazolg
ring), 7.42-8.36(m,4H,Indol benzene ring) 7.19-185H,Urea-Ar).

9h S H

2.30(s,3H Me group attached to phenyl ring), 2t58H-CH,-N-CH, of morpholine ring J=7.1 Mz ,H-3",H-2’), 2.45
(t,4H-CHx-S-CH, of morpholine ring), 4.92(s,2H,N-GHattached to indol ring), 6.1(s.1H,NH of Urea), ¢s3LH,
NH group attached to phosphorus moiety), 6.84-f43ld- Phenyl attached to phosphorus moiety), 7.82-1
(m,4H,Ar-CF; attached to imidazole ring), 7.42-8.36(m,4H,Inbehzene ring),7.21-7.56 (m,5H,Urea-Ar).

9i S Ch

3.83 (s,3H OMe group attached to phenyl ring), Zt5H-CH-N-CH, of morpholine ring J=7.1 Mz ,H-3',H-2")
2.45 (t,4H-CH-S-CH, of morpholine ring), 4.92(s,2H,N-GHattached to indol ring), 6.1(s.1H,NH of Urea), 6.3
(s,1H, NH group attached to phosphorus moiety)4-6.87(m,3H- Phenyl attached to phosphorus moi&t?9-
7.62 (m,4H ,Ar-Ck attached to imidazole ring), 7.42-8.36(m,4H,Indehzene ring), 6.93-7.51 (m,5H,Urea-Ar).

9 s | och

2.50 (t,4H-CH-N-CH, of morpholine ring J=7.1 Mz ,H-3',H-2"), 2.25 (E4CH,-S-CH. of morpholine ring),
4.92(s,2H,N-CH attached to indol ring), 6.1(s,1H,NH of Urea), §s31H, NH group attached to phosphotfus
moiety),6.71-7.54 (m,4H,Indol benzene ring), 6.847{m,3H- Phenyl attached to phosphorus moietQ-77.62
(m,4H ,Ar-CF attached to imidazole ring),7.43-7.71(m,5H,CI-Ar)

9k S Cl

2.50 (t,4H-CH-N-CH, of morpholine ring J=7.1 Mz ,H-3',H-2"),2 .45 (FM4CH,-S-CH, of morpholine ring),
4.92(s,2H,N-CH attached to indol ring), 6.1(s,1H,NH of Urea), §s31H, NH group attached to phosphorius
moiety),6.71-7.54 (m,4H,Indol benzene ring), 6.847{m,3H- Phenyl attached to phosphorus moiet?Q-77.62
(m,4H ,Ar-CK attached to imidazole ring),7.83-8.21(m,5H,NH-Ar)

9l S NG
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Table 1.4: The®*C-NMR (75 MHz) Spectral data of 1-(4-subtetude métyl/methoxy /chloro/bromo/nitro/phenyl)-3-(5-((3-(4trifluro
methyl phenyl)-4-(thio/4-methyl piperazine / morphdin -4-yl) methyl)-3, 4dihydroimidazo (4, 5-b) indd -2yl) methyl)-2-oxo-2H-1, 3, 2-

benzo Dioxaphosphol-2-yl) urea 9(a-§PPM

EC-NMR (75 MHz),NMR( DMSO d6)(3:PM)

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,51414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.9,2,.2119.8, 121.7, 109.4
127.7, 136.7, 136.5, 120.2, 84.2, 53.8, 64.4, B4, 152.0, 139.4, 121.6, 128.0, 128.0, 128.9141d6. Corresponding t
C1, Gy, Cs, G, Gs, Co, Gy, Cs, Co, Cao, Cua, Caz Crs, C14.Ci5Cae Cur, Casr Cas, Coo, Cot, Coz Cos, Coar Cos, Cos Cor Cosr Cos, Caon
Ca1, G55, Csz, and Garespectively.

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,51414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.2,2,2119.8, 121.7, 109.6
127.7, 136.7, 136.5, 120.2, 84.2, 53.8, 64.4, 6538, 152.0,131.7, 119.8, 114.5, 158.9, 114.5,.8118nd 55.8.
Corresponding to £ G, G, G4, Gs, G, G, G, G, Cio, Cra, Ciz, Ci3, Cia,Cis,Ci6, Ci7, Cr Cro, Coo, Gon, Coo, Gz, Cog, Cos,
Coe, Con, Coes Cocy Gty Gay Ga, Gz, Cag andGstespectively

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,5/44.1.4, 124.0, 130. 5, 124.1, 124.0, 123.9,2,2119.8, 121.7, 109.4
127.7, 136.7, 136.5, 120.2, 84.2, 53.8, 64.4, 8B4, 152.0,136.4, 121.5, 129.2,136.8, 129.2 5ladd 21.3. Correspondin|
0 Gy, G, G, Gy, G5, G, G, Gg, Gy, Cro, Cus, Crzy Gz, Cua,Cis,Cag, Ciry Cig Cro, Coos Cot, Cozr Cogy Coay Cos, Cog, Cor, Cog, o
Cac, Can, Gaay Gaz, Caq andGsrespectively

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,51414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.2,2,12119.8, 121.7, 109.6
127.7, 136.7, 136.5, 120.2, 84.2, 53.8, 64.4, @&B4, 152.0, 137.5, 120.8, 129.0, 133.3, 129.0,180.8. Corresponding t
Cu G, G5, G4, G5, G, G, Gy, Go, Cron Cut, Cazy Cus, Cug, 015, c16 Cury Cis, Cro, Coo, Cors Cozr oz Coa, Cos, Cos, Cor, Cos, Coo, Caon
Ca1, Csz, Gag, and Garespectively.

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,51414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.2,2,2119.8, 121.7, 109.6
127.7, 136.7, 136.5, 120.2, 84.2, 53.8, 64.4, &B4&, 152.0, 138.4, 121.9, 131.8, 123.3, 131.8,181.9. Corresponding t
Cu G G, G, G5, Co, G, Gg, G, Cuo, Cra, Ci2, Cuz, Cug, ca5, c16 Gz Cisy, Cro, Coo, Cot, Gz Coz, Casy Cos, Cog, Coz, Cos, Cag, Cao,
Cs1, Csz, Cs3, and Garespectively.

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,51414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.2,2,12119.8, 121.7, 109.6
127.7, 136.7, 136.5, 120.2, 84.2, 53.8, 64.4, &B4, 152.0, 145.5, 119.9, 124.1, 143.5, 124.4,14r9.9. Corresponding t
C1, Co, Cs, Cs, Gs, Cs, Gy, Ce, Co, Cuo, Cas, Cra, Ciay Cua, 15, c16 Cuv, Cas, Cror Coo, Cor, Cozr Coar Cos, Cos, Cas, Corr Cas, Cosy Cao,
Ca1, Csz, Ggg, and Garespectively.

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,5/414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.9,2,2119.8, 121.7, 109.4
127.7, 136.7, 136.5, 120.2, 84.2, 52.8, 57.3, 58238 , 152.0, 139.4, 121.6, 128.0, 128.0, 128121.6 and 46.6
corresponding to £ G, G, Gy, Gs, G5, G, G, Gy, Cio, Ci1, Ci2, Ci3, C14,Ci5,Ci6 Ciz, Cis, Cro, Coo, Con, Coz, Cos, Coa, Gos, Cos,
Car, Cos, Cosy Cac, Cai, Cazy Caz, Cag andGsrespectively

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,51414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.9,2,2119.8, 121.7, 109.4
127.7, 136.7, 136.5, 120.2, 84.2, 53.3, 28.0, 288, 152.0, 139.4, 121.6, 128.0, 128.0, 128.91&1d6. Corresponding t
Ci, G, G5, Gy G5, G, &, G, Gy, Cag, Cuyy Cazy Cuz Cag, Cis, Cus, Cur,y Cas, Cro, Coo, Cony Cozy Cog, Coa, Cos, Cos, oz, Cog, Cogy G
Cs1, Csz, Gss, and Garespectively.

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,5,414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.9,2,2119.8, 121.7, 109.4
127.7, 136.7, 136.5, 120.2, 84.2, 53.3, 28.0, 2883, 152.0,136.4, 121.5, 129.2, 136.8, 129.2,.512and 21.3.
Corresponding to £ C,, Cs, G, G5, G, G, G, Co, Cro, Ci1, Caz, iz, Cu4,Cis, Cis, Ciz, Cis, Cro, Coo, Con, Coz, Coz, Coa, Cos, Cos,
Cz-/, ng, ng, Cgc, C31, C32, 033, Q4,and Qgrespectively.

o

O

O

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,51414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.2,2,2119.8, 121.7, 109.6
127.7, 136.7, 136.5, 120.2, 84.2, 53.3, 28.0, 28&3, 152.0, 131.7, 119.8, 114.5, 158.9, 114.%.8Jand 55.8.
Corresponding to £ G, Gs, Gy, Gs, G5, G, G, Gy, Cio, Ci1, Ciz, iz, Cua, Cis, Cis, Ci7, Cig, Cro, Coo, Cot, Cozy Coz, Coa, Cos, Cos,
Car, Cos, G, Caiy Cai, Cazy Caz Cag,and Gerespectively.

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,51414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.2,2,12119.8, 121.7, 109.6
127.7, 136.7, 136.5, 120.2, 84.2, 53.3, 28.0, Z8B(®B, 152.0, 137.5, 120.8, 129.0, 133.3, 129.012d8. Corresponding t
C1, Gz, G5, G, Gs, Gs, Cr, G, Co, Cao, Cat, Crz, Cis, Cua, Cas, Cas Cr, Cas, Casy Coo, Con, Coa Cos, Coa, Cos, Cosy Cory Coy Cosy Ca
Ca1, Csz, Gag, and Garespectively.

Comp X R
9a (6] H
9b O -CHs
9c O OCH;
9d O Cl
9e O Br
of O NG,
9g C!\lk_h H
9h S H
9i S CH
9j S | och
9k S Cl
9l S NG

117.8, 123.8, 124.6, 114.3, 145.7, 145.2, 123.9,51414.1.4, 124.0, 130. 5, 124.1, 124.0, 123.2,2,2119.8, 121.7, 109.6
127.7, 136.7, 136.5, 120.2, 84.2, 53.3, 28.0, ZB(®, 152.0, 145.5, 119.9, 124.1, 143.5, 124.d4,149.9. Corresponding t
Cu G, G, Gy, G, G, G, G, G, Cuo, Cuy, Ciay Gz, Cua,Cis, Cig, Cizy Cisy Cro, Coo, Cat, Coz, Cozy Cosy Cos, g, Cor, Cas, Cogy Cao,

O

Cs1, Csz, Gss, and Garespectively.

Table 1.5: The®P-NMR (161.89 MHz) spectra of 1-(4-substituted/phen)-3-(5-((3-(4-trifluro methyl phenyl)-4-(thio/mor pholin-4-yl)

methyl)-3,

4dihydroimidazo (4,5-b)indol -2yl)methyl}2-ox0-2H-1,3,2-benzo Dioxaphosphol-2-yl)urea 9(3(5, ppm)
Comp X R %P — NMR ( DMSO — d6)3 (PPM)
9a @) H 6.5-6.7
9b 0o -CH 7.2-71.4
9c 0 OCH; 7.6
9d @) Cl 8.0-8.4
9e O Br 7.9
of @) NG, 11.0-11.3
99 N-CHs H 8.4-8.5
9h S H 7.30
9i S CH 7.85-7.89
9j S OCH 8.0-8.3
9k S Cl 9.4-9.6
9l S NG 10.7-10.9
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Table 1.6: Physical and Analytical data of 1-(4-suletude methyl/methoxy /chloro/bromo/nitro/phenyl)-3(5-((3-(4-trifluro methyl
phenyl)-4-(thio/4-methyl piperazine / morpholin -4yl) methyl)-3, 4dihydroimidazo (4, 5-b) indol -2yl)methyl)-2-oxo-2H-1, 3, 2-benzo
Dioxaphosphol-2-yl) urea 9(a-l)

MOLECULAR YIELD ELEMENTAL ANALYSIS (%)
COMP FORMULA MP (C) (%) FOUND CLAC

C:58.50,H:3.60, | C,59.30,H:4.10,

9a GaH2eF3NOsP 151-153 63 | F:7.38,N:11.60, | F,8.28, N,12.20,

0:10.72,P:3.60 | O, 11.62, P,4.50

65 C:59.03,H:3.70, | C:59.83,H:4.30,

9b GasHaoFaNgOsP 143-145 F:7.31,N:11.56, | F:8.11,N:11.96,

0:10.59, P:3.81 | 0:11.39, P:4.41

C:57.70,H:3.71, | C:58.50,H:4.21,

9c GasH3oFaNeOsP 153-155 67 | F:7.13,N:11.19, | F:7.93,N:11.69,

0:12.66,P:3.61 | 0:13.36, P:4.31

C:54.67,H:3.21, | C:56.48, H;3.76 ,

Cl:4.10, F:6.97, | Cl:4.90, F:7.88,

od GuHzCIRNGOP | 168-170 65 | N:11.03,0:10.26 N:11.62,0:11.06,
P:3.58 P:4.28

C:50.28,H:2.80, | C:51.08,H:3.40,

9 | GHoBENOP | 156158 70 | 950131 | 105101401,
P:3.27 P, 3.87

C:55.58,H:3.26, | C:56.48,H:3.76,

of | CursORNOP | 116018 73| G Ky 006,
P:3.58 P:4.28

C:58.42,H:4.13, | C:59.22,H:4.53,

99 GaaHa1FsN704P 134-136 70 F:7.46,N:13.72, | F:8.26,N:14.22,

0:8.58,P:3.79 0:9.28, P: 4.49

C:57.35,H:3.51, | C:57.95,H:4.01,

Sh | GHaFNOPS | 163165 65 | 65500550 | 608 pad0,
S:3.95 S:4.55

C:57.69,H:3.71, | C:58.49,H:4.21,

. F:7.13,N:11.09, | F:7.93,N:11.69,

o CasHaoFNsO4PS 1r-173 68 0:8.10,P:3.61, 0:8.90,P:4.31,
S:3.96 S:4.46

C:56.72, H:3.62, | C:57.22,H:4.12,

9| CHENOPS | 146148 75 | 1500035 | 010.89,p4 03
S:3.47 S:4.36

C:54.45,H:3.18, | C:55.25,H:3.68,

% | GuH:CIRNOPS | 163165 70 | L6700 g | it a7 0m 66,

P:2.39, S:3.74 P,:4.19, S:4.34

C:53.67,H:3.03, | C:54.47,H:3.63,

O | CuHaRNOPS | 14042 67 | 1561 b 5s | oo 1P 13
S:3.58 S:4.28

Biological activity

The antimicrobial activit}’ of these newly synthesized compounds was perforawtrding to disc diffusion
method as recommended by the National Committe€Chmical Laborator’. The synthesized compounds were
used as the concentration of 250ug/ml DMF as as6iv

Antibacterial activity

The antibacterial activity of mannich bases containing Dioxaphospholanesl)9¢ere screened against the
Saphyloccus aureus and Bacillus cerus (gram positive) andescherichia coli, Pseudomonas aeruginosa (gram
negative) organisms. Most of the compounds exhdbgeod antibacterial activity against both bactekizre
Amoxicillin is tested as reference compound to carepthe activity. The anti-bacterial activity wdswn in the
table: 1.7
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Table 1.7: Anti-bacterial activity (Diameter zone @ Inhibition in mm) of compounds of 9(a-I)

Zone of inhibition(mm)
Staphylococcus| Bacillus Escherichia | Pseudomonas

S.NO | COMP aureus cereus coli aeruginosa

NCCS 2079 | NCCS 2106| NCCS2065| NCCS 2200

250 pg/disc 250 pg/disc | 250ug/disc 250ug/disc
1 9a 11 05 08 10
2 9b 12 06 09 11
3 9c 13 07 10 12
4 9d 15 08 11 13
5 9e 16 10 13 14
6 of 18 11 15 16
7 9g 09 04 07 08
8 9h 10 05 08 09
9 9i 12 06 09 10
10 9j 13 07 10 11
11 9k 14 09 11 13
12 9l 16 10 12 14
Amoxicillin 21 27 24 22

Anti-fungal activity

Anti fungal activity of mannich bases containingokaphospholanes 9(a-l) were screened against Apsnyiger
and Candida albicans. Most of the compounds exhiblt anti fungal activity against both fungi. Theost of the
compounds exhibit good antifungal activity agaibsth fungai. Here Ketoconazole is tested as refef&n
#compound to compare the activity. The anti-fungaivity was shown in the table: 1.8

Table 1.8: Anti-fungal activity (Diameter zone of hhibition in mm) of compounds of 9(a-I) (250pg/ml)

Zone of inhibition (mm)
Aspergillus Candida
S.NO | COMP niger albicans

NCCS 1196 NCCS 3471
250 pg/disc| 250 pg/disc

1 9a 13 09

2 9b 14 10

3 9c 15 11

4 9d 16 13

5 e 17 14

6 of 19 16

7 9g 11 08

8 9h 12 09

9 9i 13 10

10 9j 14 11

11 9k 15 12

12 9l 17 14

Ketoconazole 22 25

Docking studies:

Computational methodologies have become a cructadute of many new drug discovery programs, from his
identification to lead optimization and beydrahd approaches such as lighnat structure based virtual screening
technique¥ are widely used in many discovery efforts. One kesthodology is docking of a small molecule to
protein binding site was pioneered during the eatB80s, and became a highly active area of drug
research’Furthermore, docking can also contribute to thelysig of drug metabolism using structures such as
cytochrome P450 isoforms.

Docking was carried out using GOLD (Genetic Optitian of Ligand Docking) which is based on genetic
algorithm (G. A) .This method allows as partialxfality of protein and full flexibility of ligand.The compounds
are docked to the active site of proteins. Aftercklog, The individual binding possess of each Idjamere
observed and their interactions with the proteinenstudied.

The synthesis of Organo phosphorus mannich basg. Bfe Docking studies of 9a, 9b, 9g, 9k and @ye carried

out as model compounds on Phospholipases A2 (PLAZSin to study the anti-microbial activity of nrach
base.

647



D. Rajeshet al J. Chem. Pharm. Res., 2015, 7(10):640-649

Fifure-1: Docking images of compounds 1(a-e) withtidspholipases A2

Table 1.9: Docking results of 1(a-e) on Phosphobiges A2 (PLA2s)

Comp X R Fitness| S(Hb_ext)| S(vdw_ext] S(Hb_int] Sdw_int)
la O H 28.34 8.00 23.29 0.00 -11.69
1b @) CH | 37.59 12.15 24.63 0.00 -8.43
1c N-CH3 H 28.17 10.06 27.03 0.00 -19.06
1d S Cl 23.91 15.01 12.61 0.00 -8.43

Table 1.10: Hydrogen bonding interactions of compands 1(a-e) with Phospholipases A2

Atom .
Comp R X No of Hydrogen bonds Protein Comp Bond Length (A% | Fitness
THR32:HG1 2.186
2a (0] H 3 THR32:PDB3H, 2.180 28.34
LEU33H 2.33
ARG:26C, 1.808
2b o Ch 2 ASN:4H 2.343 37.59
ARG26:PDB2H H:66 1.903
2c N-CHs 2 THR32:PDB2H 2.496 28.17
THR32:HO1 1.723
2d S cl 2 ARG26:PDB1H 2.122 23.92
THR32:PDB2H, 2.118
2e S NG 2 THR32:PDB4H 2.459 31.96

Based on protein—ligand interaction gold scoreeBswas evaluated and the mannich base havinggbidrscore
fitness exhibits high anti-microbial activity basea Docking studies is 9b>9I>9a>9g>9k.

CONCLUSION
The newly synthesis compounds mannich bases cargaDioxaphopolanes derivatives 9(a-l)\were foundoeo
active in the study of anti-bacterial, anti-fungadd Docking studies. It can be concluded that théss of
compounds certainly holds great promise towardgthsuit to discover novel classes of antimicrobgents
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