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ABSTRACT

An efficient and direct protocol is described for the preparation of a-amino phosphonates derivatives by employing
a three component one-pot condensation reaction of aldehyde, amine and dialkyl phosphonates under solvent-free
conditions by using microwave irradiation. The green procedure offers advantages such as shorter reaction time,
simple work-up and high yields.
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INTRODUCTION

Organophosphorus compounds have found a wide rahgpplication in the areas of industrial, agriout, and
medicinal chemistry owing to their biological andhygical properties as well as their utility as $wiic
intermediates [1-3]. As a kind of natural aminodagnaloguesy-aminophosphonates constitute an important class
of compounds that exhibit a variety of interestargl useful properties [4-5]. In recent years, tfeparation ofu-
amino phosphonates has attracted significant aterdue to their wide range of biological propestsuch as anti-
HIV, anti-cancer, anti-biotic, anti-bacterial, atiimour and antiviral agents [6-11]. Furthermore;
aminophosphonates are used in agricultural indastfyingicidal, herbicidal agents and plant groretjulators [12-
14]. A number of synthetic methods faramino phosphonates have been developed. Of thesaucleophilic
addition of phosphites to imines, catalyzed by sebar an acid, is the most convenient. Lewis asigth as ZrG|
ZnCl,, BR.OEL and SnCj, have been used for this transformation [15-18wklver, these reactions cannot be
carried out in a one-pot operation with a carbao/hpound, an amine and a dialkyl phosphite becthesamine
and water present during imine formation can deamspor deactivate the Lewis acid. This drawback been
overcome in some recent methods using lanthanidateas/MgSQ, InCl;, TaCk-SiO,, bismuth nitrate
pentahydrate, Amberlite-IR 120, sulfamic acid,ilith perchlorate, and Amberlyst-15 [19-26]. Unforitely, many
of these processes suffer major or minor limitatjosuch as drastic reaction conditions, expensageants, low
yields, tedious work-up procedures and the occopenf several side reactions. The application ofrowave
irradiation for conducting organic reactions athhjgaccelerated rates is an emerging techniqueedent years,
microwaves have become popular among syntheticnargdnemists both to improve classical organic tieas,
shortening reaction times and/or improving yields,well as to promote new reactions [27-28]. Moezpwften
when carrying out a reaction in a microwave ovée, use of a solvent can be avoided, which is inapbrin order
to make the synthesis more environmentally friendiyeen chemistry’) [29-30]. These observationd les to
investigate the possibility of improving the meteagsed for the synthesis of ti@mino phosphonate scaffold.

This paper describes a facile synthesisi-@mino phosphonates by condensation of aldehydaeaend dialkyl
phosphonates under solvent-free conditions by usiicgowave irradiation (Scheme 1).
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MATERIALS AND METHODS

General

Melting points were recorded on Buchi R-535 apperand are uncorrected. IR spectra were recordedRerkin—
Elmer 683 spectrophotometer using KBr optits. **C and®*'P NMR spectra were recorded on Bruker avance 400
MHz NMR spectrometer in CDglsing TMS as internal standardP NMR (202.44 MHz) was taken in CDCI
using 85% HPO, as external standard with broadbdiht decoupling. Mass spectra were recorded on a JEOL
GCMATE Il GC-MS spectrometer at SAIF, IIT, Chennglemental analyses were performed using a Perkin—
Elmer 2400 instrument at the Central Drug Resednstitute (CDRI), Lucknow, India. All chemicals weer
purchased from Sigma-Aldrich and used without ferthurification.

Chemistry

General procedure for the synthesis oi-aminophosphonates 4(a-)

General procedure for preparation whmino phosphonates under microwave irradiatiodetayde, aniline and
dialkyl phosphite were added into a closed ve§d&n mixture was irradiated with microwave at 80f6€4-6 min.
The reaction mixture was diluted with water and-astied with CHCI, (20 mL). The organic layer was washed with
H,O (3 X 10 mL), dried over anhydrous 0, filtered, concentrated and the crude product puagied by silica
gel flash column chromatography eluted with 2:Iqgetim ether/acetone to give pur@mino phosphonate.

Spectral data for compounds 4(a-l):

Dimethyl (2-amino-3,5-dibromophenyl)(4-cyanophenylemino)methylphosphonate 4(a):

Yield: 85 %.mp 156-158 °CIR (KBr) (Vimax cmY): 3333 (NH), 1262 (P=0), 752 (Pafghaid- “H NMR (400 MHz,
CDCly) : 3.77 (3H, s, P-OCH), 3.96 (3H, s, P-OCH), 4.80 (1H, dJ = 24.0 Hz, P-CH), 5.44 (2H, s, Ar-NH), 6.55
(1H, s, NH), 6.63-8.52 (6H, m, Ar-H}*C NMR (125.7 MHz, CDG) 8: 52.0 (d,J = 154.8 Hz, P-CH), 53.0.9 (@,
= 6.2 Hz, P-OCH), 53.8 (dJ = 5.9 Hz, P-OCH), 100.8 (C-4), 112.7 (C-2 & C-6"), 115.1 (C-5), 118.0 (CN), 119.8
(C-3), 129.8 (C-4), 133.1 (C-6), 133.4 (C-1), 13@83' & C-5%, 140.9 (C-2), 150.8 (CL *'P NMR (202.4, MHz,
CDCl) §: 22.80. EI-MS (m/z, %): 488 (M+2, 60), 486 (M100). Anal. Calcd for GH1¢Br,NsOsP: C, 39.29; H,
3.30; N, 8.59. Found: C, 39.22; H, 3.24; N, 8.48

Diethyl (2-amino-3,5-dibromophenyl)(4-cyanophenylarimo)methylphosphonate 4(b):

Yield: 81 %. mp 181-183 °GR (KBr) (Vimax cmi'): 3320 (NH), 1268 (P=0), 753 (Pafphaid- 'H NMR (400 MHz,
CDCly) &: 1.16 (3H, t,J = 8.0 Hz, P-OCKCH,), 1.22 (3H, t,J = 8.0 Hz, P-OCKCH,), 3.62-3.72 (2H, m, P-
OCH,CH), 3.81-3.90 (2H, m, P-OGIEH,), 4.95 (1H, dJ = 24.0 Hz, P-CH), 5.35 (2H, s, Ar-NH), 6.50 (1H, s,
NH), 6.33-8.12 (6H, m, Ar-H)**C NMR (125.7 MHz, CDG) &: 16.2(d,J = 6.2 Hz, P-OCKCH,), 16.8 (dJ = 5.8
Hz, P-OCHCH,), 52.8 (d,J = 152.0 Hz, P-CH), 54.2 (d}= 7.2 Hz, P-O€,CH,), 62.9 (dJ = 7.0 Hz, P-O&,CH),
102.6 (C-4), 113.8 (C-2& C-6"), 115.8 (C-5), 118.7 (CN), 120.8 (C-3), 128.7 (C182.2 (C-6), 133.2 (C-1), 133.8 (C-
3'& C-5%, 141.2 (C-2), 151.8 (C*L *'P NMR (202.4, MHz, CDG) &: 20.08. EI-MS (m/z, %): 518 (M+2, 60), 516
(M*, 100). Anal. Calcd for GH,0Br,N;OsP: C, 41.80; H, 3.90; N, 8.13. Found: C, 41.743187; N, 8.09.

Dibutyl (2-amino-3,5-dibromophenyl)(4-cyanophenylanmo)methylphosphonate 4(c)

Yield: 79 %.mp 174-176 °C. IR (KBr)vax cmi'): 3325 (NH), 1260 (P=0), 750 (Pafghaid- 'H NMR (400 MHz,
CDCly) 8: 1.06 (3H, t,J = 8.0 Hz, P-OCKCH,CH,CH), 1.28-1.32 (2H, m, P-OGIEH,CH,CHs), 1.62-1.72 (2H,
m, P- OCHCH,CH,CH;), 3.85-4.10 (2H, m, P-O_GBH,CH,CH;), 4.94 (1H, dJ = 24.0 Hz, P-CH), 5.32 (2H, s,
Ar-NH), 6.55 (1H, s, NH), 6.63-8.52 (6H, m, Ar-Hy)C NMR (125.7 MHz, CDG) &: 13.3(d,J = 6.2 Hz, P-O
CH,CH,CH,CH,), 18.8 (dJ = 5.8 Hz, P-O ChCH,CH,CH,), 31.2(dJ= 6.2 Hz, P-O CHCH,CH,CH,), 66.2(d,J=
6.2 Hz, P-O_€I,CH,CH,CH,), 53.4 (d,J =152.0 Hz, P-CH), 101.2 (C)4114.1 (C-2& C-6"), 116.1 (C-5), 119.2
(CN), 121.1 (C-3), 129.1 (C-4), 133.0 (C-6), 138221), 132.1 (C-3& C-5Y), 140.1 (C-2), 152.1 (C*L *P NMR
(202.4, MHz, CDG)) &: 20.18. EI-MS (m/z, %): 575 (M+2, 60), 573 (M100). Anal. Calcd for §H,gBr,N;O3P:
C, 46.50; H, 4.91; N, 7.34. Found: C, 46.2; H, 41927.33.

Dimethyl (2-amino-3,5-dibromophenyl)(2,4-dibromo-6-(hydroxymethyl)phenylamino)methylphosphonate
4(d):

Yield: 84 %. mp 169-171 °C. IR (KBrya cmi’): 3320 (NH), 1261 (P=0), 748 (Pafhaid- 'H NMR (400 MHz,
CDCly) &: 3.48 (3H, s, P-OCH), 3.68 (3H, s, P-OCH, 4.34 (2H, s, OH-CH), 4.52 (1H, d,J = 24.8 Hz, P-CH),
5.28 (1H, s, C®OH), 5.34 (2H, s, Ar-NH), 6.38 (1H, s, NH), 6.96-8.88H4, m, Ar-H).*C NMR (125.7 MHz,
CDCly) 8: 52.4 (d,J =152.7 Hz, P-CH), 52.9 (d= 6.2 Hz, P-OCH), 54.4 (dJ = 6.0 Hz, P-OCh),60.4 (O-CH),
107.4 (C-8), 112.4 (C-5), 111.8 (C% 118.7 (C-3), 127.8 (C-4), 128.8 ( ¢16131.2 (C-6), 131.9 (C*8 132.4 (C-1),
138.4 (C-1), 139.8 (C-2), 142.5 (C'2 *P NMR (202.4, MHz, CDG) &: 22.40. EI-MS (m/z, %): 653 (M+2, 60),
651 (M”, 100). Anal. Calcd for GH1¢BroNsOsP: C, 39.29; H, 3.30; N, 8.59. Found: C, 39.22;3t24; N, 8.48
Anal. Calcd for GgH1/BrsN-,O4P: C, 29.48; H, 2.63; N, 4.30. Found: C, 29.402139; N, 4.25.
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Diethyl (2-amino-3,5-dibromophenyl)(2,4-dibromo-6-fiydroxymethyl)phenylamino)methylphosphonate (4e):
Yield: 91 %. mp 188-190 °C. IR (KBryfax cmi): 3348 (NH), 1269 (P=0), 750 (Pafhard- ‘H NMR (400 MHz,
CDCly) 8: 1.19 (3H, t,J = 8.2 Hz, P-OCKCH,), 1.24 (3H, t,J = 8.0 Hz, P-OCKCH,), 3.48-3.62 (2H, m, P-
OCH,CH), 3.80-3.94 (2H, m, P-OCI&H;), 4.40 (2H, s, OH-Ch), 4.69 (1H, dJ = 24.0 Hz, P-CH), 5.20 (1H, s,
CH,-OH), 5.38 (2H, s, Ar-NH), 6.42 (1H, s, NH), 6.90-8.4%, m, Ar-H).*C NMR (125.7 MHz, CDG) 5: 16.8
(d,J=6.0 Hz, P-OCKLCH,), 17.1 (dJ = 5.7 Hz, P-OCKCH), 49.4 (d,J = 150.8 Hz, P-CH), 56.8 (d}= 7.4 Hz, P-
OCH,CH,), 58.4 (dJ = 7.2 Hz, P-O®,CH;), 60.2 (O-CH), 108.5 (C-%), 111.4 (C-4), 112.8 (C-5), 118.7 (C-3), 125.6
(C-4), 127.4 ( C-9, 130.4 (C-6), 132.2 (C*B 133.5 (C-1), 137.4 (CY, 138.7 (C-2), 142.9 (C}2 *'P NMR (202.4,
MHz, CDCL) &: 20.08. EI-MS (m/z, %): 653 (M+2, 60), 651 {M100). Anal. Calcd for GH»:.Br,N,O,P: C, 31.79;
H, 3.11; N, 4.12. Found: C, 31.70; H, 3.08; N, 4.08

Dibutyl (2-amino-3,5-dibromophenyl)(2,4-dibromo-6-(hydroxymethyl)phenylamino)methylphosphonate (4f):
Yield: 90 %. mp 211-213 °C. IR (KBryax cmi'): 3330 (NH), 1267 (P=0), 741 (Pafhard- 'H NMR (400 MHz,
CDCly) 8: 1.01 (3H, t,J = 8.0 Hz, P-OCKCH,CH,CH,), 1.38-1.45 (2H, m, P-OGIEH,CH,CHs), 1.82-1.70 (2H,
m, P- OCHCH,CH,CH), 4.05-4. 18 (2H, m, P-O_GBH,CH,CHs), 4.95 (1H, dJ = 24.0 Hz, P-CH), 5.33 (2H, s,
Ar-NH), 6.56 (1H, s, NH), 6.13-8.12 (5H, m, Ar-HY)C NMR (125.7 MHz, CDG) &: 13.5(d,J = 6.2 Hz, P-O
CH,CH,CH,CH), 18.9 (dJ = 5.8 Hz, P-O CHCH,CH,CH,), 31.5(d,J= 6.2 Hz, P-O CHCH,CH,CH;), 66.5(dJ =
6.2 Hz, P-O ®,CH,CH,CH,), 53.5(d,J =152.0 Hz, P-CH), 60.5 (dl = 152.0 Hz, Ar-ChH), 101.3 (C-4), 113.9
(C-2* & C-6Y, 115.8 (C-5), 119.4 (CN), 121.0 (C-3), 129.3 (C¥82.8 (C-6), 133.3 (C-1), 133.3 (E&B C-5"), 141.2
(C-2), 153.0 (C-Y). *P NMR (202.4, MHz, CDG) &: 22.28. EI-MS (m/z, %): 536 (M 100). Anal. Calcd for
CoHaeBriN,O4P: C, 35.88; H, 3.99; N, 3.83. Found: C, 35.903197; N, 3.81.

Dimethyl (2-amino-3,5-dibromophenyl)(4-bromophenylanino)methylphosphonate (49):

Yield: 88 %. mp 199-201 °C IR (KBryfax cmi®): 3220 (NH), 1256 (P=0), 742 (Pafhaid- "H NMR (400 MHz,
CDCly) : 3.48 (3H, s, P-OCH), 3.67 (3H, s, P-OCH), 4.84 (1H, dJ = 24.4 Hz, P-CH), 5.28 (2H, s, Ar-NH), 6.48
(1H, s, NH), 6.62-8.24 (6H, m, Ar-HJ’*C NMR (125.7 MHz, CDG) &: 52.8 (d,J = 152.4 Hz, P-CH), 53.0 (d=
6.0 Hz, P-OCH), 53.7 (dJ = 5.8 Hz, P-OCH},115.8 (C-4), 112.7 (C-2& C-6%, 113.1 (C-5), 115.4 (C} 119.4 (C-
3), 127.4 (C-4), 131.2 (C-6), 133.4 (C-1), 132.63{®& C-5%), 139.4 (C-2), 148.8 (C:L *'P NMR (202.4, MHz, CDG)

§: 21.21. EI-MS (m/z, %): 544 (M+2, 20), 542 {M100). Anal. Calcd for GH1¢BrsN,OsP: C, 33.18; H, 2.97; N,
5.16. Found: C, 33.12; H, 2.86; N, 5.08.

Diethyl (2-amino-3,5-dibromophenyl)(4-bromophenylanno)methylphosphonate (4h):

Yield: 82 %. mp 156-158 °C IR (KBryfax cmi®): 3338 (NH), 1262 (P=0), 759 (Pafhaid- "H NMR (400 MHz,
CDCly) &: 1.14 (3H, t,J = 7.8 Hz, P-OChKCH3), 1.19 (3H, t,J = 7.6 Hz, P-OChCH,), 3.44-3.58 (2H, m, P-
OCH,CH;), 3.66-3.84 (2H, m, P-OGIEH;), 4.92 (1H, dJ = 22.8 Hz, P-CH), 5.12 (2H, s, Ar-NH), 6.32 (1H, s,
NH), 6.78-8.20 (6H, m, Ar-H)**C NMR (125.7 MHz, CDG) &: 16.2 (d,J = 6.8 Hz, P-OChLCH), 16.8 (dJ = 6.4
Hz, P-OCHCH,), 52.2 (d,J = 150.8 Hz, P-CH), 52.8 (d|= 7.4 Hz, P-O®&,CH,), 54.4 (dJ = 7.2 Hz, P-O&,CHj),
114.8 (C-4), 112.4 (C-2& C-6"), 113.8 (C-5), 116.2 (C}}4 120.4 (C-3), 126.4 (C-4), 130.2 (C-6), 132.81(C133.3 (C-
3'& C-5Y), 140.4 (C-2), 146.6 (CY)1L *'P NMR (202.4, MHz, CDG) &: 22.20. EI-MS (m/z, %): 544 (M+2, 20), 542
(M™, 100). Anal. Calcd for GH,sBrsN,OsP: C, 35.76; H, 3.53; N, 4.91. Found: C, 35.683H9; N, 4.85.

Dibutyl (2-amino-3,5-dibromophenyl)(4-bromophenylanino)methylphosphonate (4i):

Yield: 80 %. mp 171-173 °C. IR (KBr¥a cmi’): 3340 (NH), 1265 (P=0), 755 (Pafphaid- 'H NMR (400 MHz,
CDCly) &: 1.11 (3H, tJ = 8.0 Hz, P-OCKCH,CH,CH3), 1.29-1.33 (2H, m, P-OG}&H,CH,CH), 1.61-1.70 (2H,
m, P- OCHCH,CH,CHs), 3.89-4.15 (2H, m, P-O_GBH,CH,CH;), 4.98 (1H, dJ = 24.0 Hz, P-CH), 5.36 (2H, s,
Ar-NH), 6.57 (1H, s, NH), 6.11-8.12 (6H, m, Ar-Hy’C NMR (125.7 MHz, CDG) &: 13.4(d,J = 6.2 Hz, P-O
CH,CH,CH,CH,), 18.7 (dJ = 5.8 Hz, P-O ChCH,CH,CH,), 31.3(d,J= 6.2 Hz, P-O CHCH,CH,CH,), 66.1(d,J=
6.2 Hz, P-O_EI,CH,CH,CH,), 53.5(d,J =152.0 Hz, P-CH), 101.2 (C)4114.4 (C-2& C-6"), 116.6 (C-5), 119.4
(CN), 121.3 (C-3), 129.5 (C-4), 133.1 (C-6), 138331), 132.2 (C-3& C-5Y), 140.3 (C-2), 152.2 (C*L *P NMR
(202.4, MHz, CDCJ) &: 22.50. EI-MS (m/z, %): 627 (M 100). Anal. Calcd for GH,gBrsN,OsP: C, 40.15; H,
4.51; N, 4.49. Found: C, 40.22; H, 4.50; N, 4.47.

Dimethyl (2-amino-3,5-dibromophenyl)(4-methoxypheniamino)methylphosphonate (4j):

Yield: 79 %. mp 224-226 °C. IR (KBrya cm’): 3328 (NH), 1248 (P=0), 759 (Pafghaid- 'H NMR (400 MHz,
CDCly) 8: 3.41 (3H, s, P-OCH), 3.58 (3H, s, P-OC}), 3.84 (3H, s, Ar-OCh), 4.80 (1H, dJ = 24.2 Hz, P-CH),
5.22 (2H, s, Ar-NH), 6.30 (1H, s, NH), 6.84-8.34H(6m, Ar-H). *C NMR (125.7 MHz, CDG) &: 50.4 (d, J =
150.8 Hz, P-CH), 53.4 (d,= 6.4 Hz, P-OCH), 53.9 (d,J = 6.2 Hz, P-OCH), 138.4 (C-4), 109.8 (C-2 & C-6Y,
112.8 (C-5), 113.6 (C'& C-5Y, 118.8 (C-3), 127.4 (C-4), 130.5 (C-6), 133.81(C138.4 (C-¥), 139.5 (C-2), 145.5 (C-
19. 3P NMR (202.4, MHz, CDG) &: 20.18. EI-MS (m/z, %): 496 (M+2, 20), 494 (M100). Anal. Calcd for
Ci6H19BrN,O4P: C, 38.89; H, 3.88; N, 5.67. Found: C, 38.813H9; N, 5.61.

819
Pelagia Research Library



K. Subramanyam Reddyet al Der Chemica Sinica, 2012, 3(4):817-823

Diethyl (2-amino-3,5-dibromophenyl)(4-methoxyphenydmino)methylphosphonate (4k):

Yield: 81 %. mp 184-186 °C. IR (KBryfax cmi'): 3330 (NH), 1242 (P=0), 748 (Pafhard- ‘H NMR (400 MHz,
CDCly) &: 1.12 (3H, t,J = 7.2 Hz, P-OCKCH,), 1.19 (3H, t,J = 7.4 Hz, P-OCKCH,), 3.40-3.52 (2H, m, P-
OCH,CH), 3.59-3.74 (2H, m, P-OGI&H), 3.80 (3H, s, Ar-OCh), 4.88 (1H, dJ = 24.8 Hz, P-CH), 5.14 (2H, s,
Ar-NH), 6.28 (1H, s, NH), 6.80-8.42 (6H, m, Ar-H°C NMR (125.7 MHz, CDG) &: 16.4 (d,J = 7.0 Hz, P-
OCH,CH3), 16.9 (dJ = 6.8 Hz, P-OCHCH3), 50.8 (d, J = 150.2 Hz, P-CH), 53.8 (d] = 7.0 Hz, P-O@,CH),
54.4(d,J = 6.8 Hz, P-OEl,CH,), 138.0 (C-4), 108.4 (C-2& C-6Y), 111.4 (C-5), 114.7 (C'& C-5Y), 119.7 (C-3), 129.8
(C-4), 134.4 (C-6), 135.4 (C-1), 138.9 (6;4139.9 (C-2), 144.4 (CH)L *'P NMR (202.4, MHz, CDG) &: 21.19. El-
MS (m/z, %): 524 (M+2, 20), 522 (M 100). Anal. Calcd for GH,3Br.N,O,P: C, 41.40; H, 4.44; N, 5.36. Found:
C, 41.32; H, 4.37; N, 5.28.

Dibutyl (2-amino-3,5-dibromophenyl)(4-methoxyphenyamino)methylphosphonate (4l):

Yield: 85 %. mp 210-212 °C. IR (KBry s cm): 3350 (NH), 1266 (P=0), 755 (Pafghaid- 'H NMR (400 MHz,
CDCly) 8: 1. 60 (3H, tJ = 8.0 Hz, P-OCKCH,CH,CH), 1.26-1.34 (2H, m, P-OCG&H,CH,CH,), 1.61-1.72 (2H,
m, P- OCHCH,CH,CH), 3.88-4.01 (2H, m, P-O_GBH,CH,CHs), 3.85 (3H, s, Ar-O-Ch), 4.99 (1H, dJ = 24.0
Hz, P-CH), 5.35 (2H, s, Ar-NH), 6.65 (1H, s, NH)66-8.50 (6H, m, Ar-H)**C NMR (125.7 MHz, CDG) 5:
13.1(d,J = 6.2 Hz, P-O CKCH,CH,CH3), 18.3 (d,J = 5.8 Hz, P-O CKCH,CH,CHs), 31.3(d,J = 6.2 Hz, P-O
CH,CH,CH,CH), 66.3(d,J = 6.2 Hz, P-O @&,CH,CH,CH,), 55.3 (O-CH) 53.3 (d,J = 152.0 Hz, P-CH), 101.3 (C-
4Y, 114.3 (C-2 & C-6Y), 116.5 (C-5), 119.6 (CN), 121.5 (C-3), 129.6 (C#83.5 (C-6), 133.3 (C-1), 132.3 (¢&C-
59, 141.3 (C-2), 152.3 (CYL *'P NMR (202.4, MHz, CDG) &: 21.80. EI-MS (m/z, %): 579 (M+1, 60), 578 (M
100). Anal. Calcd for &H3BroN,O4P: C, 45.70; H, 5.42; N, 4.86. Found: C, 45.695H0; N, 4.84.

Antimicrobial Activity

Antimicrobial activity [31-36] of4a-l was tested against the growthQudiphylococcus aureus (ATCC 25923) (gram
+ve) andEscherichia coli (ATCC 25922) (gram —ve) by disc diffusion methddvarious concentrations (100, 50
ppm)Table 2. Penicillin was used as the reference compouridhAlcompounds showed moderate to good activity
against both the bacteria.

Table 2: Antibacterial activity of compounds 4a-I {1g/mL)

Zone of inhibition (mm)

Escherichia coli Staphylococcus aureus
Compound —= 55 50 100 50

4a 8 6 8 5

4b 8 6 7

4c 9 6 8 6

4d 8 5 7 6

4e 7 5 7 5

Af 9 7 8 5

4g 9 7 8 6

4h 8 6 6 6

4 7 6 9 6

4j 9 7 8 5

4k 8 5 9 6

4 8 6 9 6

Penicillin® 12 8 10 7
#Reference Compound
O _OR
NH, NH, PL OR
Br CHO Q or MWI, 4-6 min  BF NH
+ H-PZ + H,N-Ry, ——m> |
R4
Br Br
1 2 (a-l) 3(a-) 4 (a)
Scheme 1
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Table 1: Synthesis ofx-aminophosphonates by microwave irradiation

Entry R R4 Product Time (min)  Yield (%)?
1 CHj @CN 4a 4 85
3 CuHy @CN 4c 5 79

OH
4 CHj Ab*Br 4d 6 84
Br
OH
5 C,H5 Ab*Br 4e 4 91
Br
OH
6  C4Hy Ab—sr af 5 90
Br
7 CHs3 OBr 49 6 88
8  CyHs OBr 4h 4 82
9  C4Hy @Br 4i 4 80
10  CHs4 @om 4 6 79
11 CyHs —QOMe 4k 5 81
12 C4H7 @OMe 4 5 85
¥ solated Yield
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Table 3: Antifungal activity of compounds 4a-| (jg/mL)

Zone of inhibition (%)
Compound _ Aspergillus niger Helminthosporium oryzae

100 50 100 50
4a 8 6 8 7
4b 9 5 9 7
4c 9 6 8 7
4d 9 6 9 8
4e 10 6 10 7
af 10 5 9 8
4g 9 6 9 5
4h 9 6 12 8
4i 9 6 10 8
4 8 5 12 8
4k 8 6 10 7
4 10 6 10 8
Griseofulvin® 12 7 12 9
#Reference Compound

They were also screened for antifungal activityiastaAspergillus niger (ATCC 16404) andHelminthosporium
oryzae (ATCC 11000) species along with the standard ftidgi Griseofulvin by the disc diffusion method abt
different concentrations (100, 50 ppmable 3 All the compoundgia-l showed good activity against both the
fungi.

Thus new group of compounds with good antimicrdhiabicidal activity than the presently used comaoredr
bactericides/fungicides have been discovered.

RESULTS AND DISCUSSION

The synthesis ofi-aminophosphonates derivativeta{l) is accomplished in a single step process. Théhstia
route involves the reaction of 2-amino-3,5-dibrorebaldehyde, various amines and various dialkgsphonates
under solvent-free conditions by using microwavadiation to afford the title compound4afl) in good yields
(Scheme 1 in 4-6 Minutes. The progress of the reaction wamitored by TLC analysis and the crude products
obtained after removing the solvent were purifigdlash column chromatography on silica gel using fgetrolium
ether/acetone as eluents. The synthetic and arellytata of titte compoundgd-) are given in the experimental
part. All the compounds4-I) exhibited absorption bands for NH, P=0 and Bgfeic in the regions 3320-3348,
1242-1269 and 741-759 ¢hrespectively. ThéH NMR spectra (400 MHz) ofta-| exhibited as doublets in the
range ofé 4.80-4.99 accounting for P-CH protons. The aromptbtons of4a-I resonated as multiplets &t6.13-
8.52. The Ar—NH proton signal was observed &t32-5.44 as a singlet. The remaining protons gayeals in the
expected regions. THEC NMR spectral data of all the compounds were dewrand the data are given in the
experimental part. The remaining carbon signalsolserved in the expectegigions. Compoundéa-l exhibited
phosphorus-31 resonance signals in the range 68222.80 ppm. The EI-MS of all the compounds wemrded
and the presence of M(M+2), (M+1) ions in their mass spectra indicttat they undergo a similar fragmentation
pattern and the data are presented in the expeairssction.

CONCLUSION

A new class ofa-amino phosphonates under microwave irradiatiorh witoderate antimicrobial activity were
conveniently synthesized in good yields.
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