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ABSTRACT

A simple and efficient method has been developed for the synthesis of O-
alkyl alkyl-1-(4-substituted benzylidene) phosphonohydrazone derivatives
(3a-j) using silica supported microwave irradiation technique under sol-
vent free conditions. The series of phosphonohydrazone derivatives were
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synthesized by the condensation reaction of O-alkyl alkylphospho-
rohydrazides (1a-€) with substituted benzal dehydes. The synthesized com-
poundswere structurally confirmed by elemental analysis, FT-IR, *H NMR

and mass spectroscopy.

INTRODUCTION

Hydrazones have attracted attention asan impor-
tant class of the organic chemistry inthefield of drugs
and pharmaceuticads. Thesecompoundsarewiddy used
asanti-inflammatory'¥, anticancer?, analgesic¥, anti-
convulsant!, antituberculous®, antiproliferative’®, an-
titumort™8, anti-HIV™, antimycobacterid™ and anti-
microbial activity™l. Other thantheir biological impor-
tance, hydrazoneand their derivativesareused to syn-
thesi ze variousheterocyclic compoundsdueto theca-
pability to react with el ectrophilic and nucleophilicre-
agents. For example, synthesis of indoles'?, 4-
thiazolidin-4-ones, azetidines™ by [2+2] cycloaddition
and variousfive-membered heterocyclic compoundsby
1,3-dipolar cycloaddition of azomethineiminesthat are
formed by a1,2-H-shift?,

Researchinthisareaisstill very activeand isdi-
rected towards the synthesis of compoundswith en-

© 2012 Trade Sciencelnc. - INDIA

hanced pharmacol ogy activity. Generally, these com-
pounds are synthesi zed by the condensation reaction
of substituted hydrazines/hydrazides with aldehydes
and ketonesin solventslike ethanol, butanol, glacial
acetic acid, ethanol-glacial acetic acidl¥. Theseare
also synthesized by thereaction of hydrazide and car-
bonyl compoundsin presence of polystyrenesulfonic
acidinagueous medium using microwaves®, only mi-
crowaves®, acidic alumina®, ultrasound irradiation
in agueous medium™®. However, the synthesis of
phosphorohydrazones has not been fully explored.
Therehave been only few reportsfor the synthesi s of
phosphorohydrazones, which have severa drawbacks
such asuseof carcinogenic solvent, long reactiontime
and formation of several by-products. Herein, anew
method for the preparation of phosphonohydrazones
isreported. It wasfound that silicasupported micro-
waveirradiation technique capableto producing high
yieldsto phosphonohydrazones by condensation of
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phosphonohydrazides with aromatic al dehydes under
mild conditions. The method have advantages, such
as ease of execution and work-ups, fast rate of reac-
tions, higher yields, sol vents-lessreaction conditions
and low cost. Chromatographic grade silicahasmany
applications asa heterogeneous catalyst either by it-
self asasupport for other reagentd®®. Thisprompted
usto exploretheutility of solid support reaction under
microwave irradiation for the synthesis of
phosphonohydrazones.

Keeping thisobservationin view and in continua-
tion of our study onthe synthesisof biologically active
heterocycles?>?, in this paper presentsthe synthesis
of aseriesof some new hydrazones.

RESULTSAND DISCUSSION

Inspired by the concept of microwave hesting, we
thought that O-alkyl alkyl-1-(4-substituted ben-
zylidene) phosphonohydrazones (3a-j) could be pre-
pared from O-akyl alkylphosphorohydrazides (1a-€)
(Scheme1). Inthisregard, initially, we prepared O-
alkyl alkylphosphorohydrazides (1a-€) by reported
method?3. After obtaining the O-alkyl alkylpho-
sphorohydrazides (1a-€), we optimized the reaction
conditionsfor synthesisof hydrazones. Inthisregard,
severd reactionsof O-akyl akyl phosphorohydrazides
with substituted benzal dehydes were performed un-
der different conditions. When hydrazides (1a-e) were
reacted with substituted benzal dehydes under micro-
waveirradiation using silicaas solid support, obtained
maximum yields. Thesereactionswere monitored by
TLC. After optimization, the general applicability of
the method was tested by reacting various O-alkyl
akylphosphorohydrazides (1a-€) with substituted ben-
zd dehydesandtheseresultsaresummarizedin TABLE
1. The compounds (3a-j) was characterized by IR,
NMR, MSand e emental andysisand resultsare com-
pliedinexperimenta section.

Substituted

O Rt benzaldehydes (2a-b) O p1

|P'/ -~ R—!Dl/

“NHNH, Si0;, MW “NHN=CHR?2
(1a-e) (3a-j)

Scheme1: Synthesisof hydrazonederivatives
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TABLE 1: Physical data of the newly synthesized com-
pounds(3a-j)

Reaction m.

Entry R R* R? time  p. Y(i)eld

(min) ¢y )
3a 'CsH; OCzH, Cl 50 155 76
3b 'CsH; OCsH, —@—CH3 60 159 71
3c  'CH; OC4Hg —@CI 70 164 78
3d 'CsH; OC,Hg —@CH3 80 172 81
3e 'CgH; OCsHy —@m 80 155 83
3f  'CzH; OCgHy —@CH3 90 158 73
3g CeHs OCzH, —@CI 70 163 79
3h  CegHs OCzH, —@CH3 70 179 65
3i  CgHs OCsHyy @m 100 210 73
3 CeHs OCsHyu —@CH3 100 209 79

EXPERIMENTAL SECTION

General procedures

All themelting pointsweredetermined in open cap-
illary tubesand are uncorrected. Thepurity of thenewly
synthesized compoundswas checked by TLC onau-
minium oxide 60 F,., plates (Merck) and spotswere
visualized by exposing thedry platesiniodine vapor.
The IR spectrawere recorded on a Nicolet-Magna-
FT-IR-550 spectrometer inusing KBr pellets. *HNMR
spectrawererun on model DRX 300 at 300.13 MHz
inCDCl ,and massspectraonal CM Sinstrument. The
elemental analysis(C, H, N) of compoundswas per-
formed on Carlo Erba-1108 element analyzer. Their
resultswerefound to bein good agreement with the
calculated values.

Synthesisof phosphonohydrazones (4a-i)
To O-alkyl akyl phosphonohydrazides (0.01M)
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takeninconical flask, SO, (1gm) and substituted ben-
zaldehydes (0.01M) were added and mixed well. The
reaction wasmicrowaveirradiation at 180 W for 5-10
minutes. The progress of the reaction wasmonitored
by TLC after drawing afew milligramsof thereaction
mixtureand extracting with ether. After the disappear-
anceof the phosphonohydrazidesspot onthe TLC, the
reaction masswas washed with ether and solvent was
evaporated. Finally desired crude product wastritu-
rated with dry ether gavewhitecrysta linepowder which
wasrecrystalized by ethanol-ether (7:3).

O-Propyl isopropyl-1-(4-chlorobenzylidene)
phosphor ohydrazone (3a)

IR (KBr, v__/cm™) : 3320 (N-H), 2895 (C-H),
1632 (C=N), 1245 (P=0), 1085 (P-O-C), 815(C-
Cl), 705 (P-C). Anal. Calcd.(%) for C H. CIN,O,P-
C,51.58; H,6.66; N, 9.25. Found: C, 51.60; H, 6. 60
N, 9.30. *HNMR (CDCI, & ppm): 0.90(t, J=6.9 Hz,
3H,CH,), 1.11(dd, J,, = 20.5Hz, 6H, CH,), 1.18(m,
J=7.3Hz 2H, CH,), 1.95(m, J,, = 16.8 Hz, 1H,
CH), 4.03(q, J,,, = 18.3Hz,2H, CH,), 4.27(br s, 1H,
NH), 7.35-7.60 (m, 4H, Ar-H). LCMS(EI): m/z, 303
(M+HY).

O-Propyl isopropyl-1-(4-methylbenzylidene)
phosphor ohydrazone (3b)

IR (KBr, v__/cm™) : 3305 (N-H), 2910 (C-H),
1630 (C=N), 1240 (P=0), 1083 (P-O-C), 695 (P-
C).And. Calcd. (%) for C H..,N,O,P: C, 59.56; H,
8.21; N, 9.92 . Found: C, 59.60; H, 825 N, 9.95.H
NMR (CDCl, 3 ppm): 0.93(t, J=6.8 Hz, 3H, CH,),
0.98(d, J=7.3 Hz, 3H, CH,), 1.07 (dd, J, = 20.6
Hz, 6H, CH,), 1.15(m, J = 7.2 Hz, 2H, CH,), 2.05
(m, J,, =16.5Hz, 1H, CH), 3.95(q, J,,, = 19.4 Hz,
2H, CH,), 4.25(br s, 1H, NH), 7.35-7.60(m, 4H, Ar-
H). LCMS(EI): m/z, 283 (M+H*).

O-Butyl isopropyl -1-(4-chlorobenzylidene)
phosphor ohydr azone (3c)

IR (KBr, v__/cm™) : 3305 (N-H), 2895 (C-H),
1625 (C=N), 1238 (P=0), 1090 (P-O-C), 815(C-
Cl), 705 (P-C). And. Cdcd. (%) for C H.,CIN,O,P:
C,53.08; H, 7.00; N, 8.84. Found:C, 53.10; H, 705
N, 8.82."HNMR (CDCI, & ppm): 0.95(t, J=7.5Hz,
3H,CH,), 1.07(dd, J, —22 3Hz, 6H, CH,),1.15(m,
J=7.1Hz, 3H, CH) 128(m J=7.6Hz,3H,CH,),
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2.05(m, J,, = 18.1 Hz, 1H, CH), 4.05(q, J,,, = 18.7
Hz,2H, CH,), 4.27(d, J,,, = 17.6 Hz, 1H,NH), 7.35-
7.60(m, 4H, Ar-H). LCMS (EI): m/z, 317 (M+H").

O-Butyl isopropyl-1-(4-methylbenzylidene)
phosphor ohydrazone (3d)

IR (KBr, v__/em™) : 3300 (N-H), 2890 (C-H),
1630 (C=N), 1245 (P=0), 1090 (P-O-C), 697 (P-
C). Anal. Calcd. (%) for C H,.N,O,P:C, 60.79; H,
8.50; N, 9.45. Found:C, 60.80; H, 8.55; N, 9.50. *H
NMR (CDCl, & ppm): 0.95(t, J=7.3Hz, 3H, CH,),
1.07(dd, J,,, = 21.7 Hz, 6H, CH,), 1.15(m, J=7.5
Hz,3H,CH) 130 (m,J=7.6 Hz, 3H, CH,), 1.95
(m, J,,, = 16.9 Hz, 1H, CH), 4.02(q, J,, = 20.3 Hz,
2H, CH,), 4.27 (d, J,, = 18,5 Hz, 1H, NH), 7.35-
7.60(m, 4H, Ar-H). LCMS(EI): m/z, 297 (M+H").
O-Pentyl isopropyl -1-(4-chlorobenzylidene)
phosphor ohydrazone (3e)

IR (KBr, v__/em™) : 3295(N-H), 2907 (C-H),
1628 (C=N), 1245 (P=0), 1095 (P-O-C), 815(C-
Cl), 705(P-C). Anal. Cacd. (%) for C .H,,CIN,O,P:
C,54.46; H, 7.31; N, 8.47. Found: C, 54.50; H, 730
N, 8.50. *H NMR (CDCI, & ppm): 0.95(t, J=7.9 Hz,
3H,CH,), 1.07(dd, J,,=21.4Hz, 6H, CH,), 1.18(m,
J=7.3Hz, 3H, CH,), 1.25(m, J=8.5Hz, 3H, CH,),
1.35(m, J=8.3 Hz, 3H, CH,), 2.05(m, J,, = 17.6
Hz, 1H, CH), 3.95(q, J,,, = 19.5Hz, 2H, CH,), 4.15
(d, J,,, = 18.2Hz, 1H, NH), 7.35-7.60(m, 4H, Ar-H).
LCMS(EI): m/z, 331 (M+H*).

O-Pentyl isopropyl-1-(4-methylbenzylidene)
phosphor ohydrazone (3f)

IR (KBr, v__/em™) : 3305 (N-H), 2905 (C-H),
1630 (C=N), 1245 (P=0), 1090 (P-O-C), 705(P-
C).And. Calcd. (%) for C H,N,O,P: C,61.92; H,
8.77; N, 9.03. Found: C, 61.95; H, 8.75; N, 9.05. *H
NMR (CDCI, & ppm): 0.95(t, J = 7.9, 3H, CH,),
0.95(d, 3H, CH3) 1.07(dd, J,,, = 21.4Hz, 6H, CHS)
1.18(m, J = 7.3 Hz, 3H, CH ) 1.25(m, J = 8.5 Hz,
3H, CH,), 1.35(m, J = 8.3 Hz, 3H, CH,), 2.05 (m,
J,.,=17.6 Hz, 1H, CH), 3.95(q, J,, = 19.5 Hz, 2H,
CH,),4.15(d, J,,=18.2Hz, 1H, NH), 7.35-7.60(m,
4H, Ar-H). LCMS(EI): m/z, 311 (M+H*).
O-Propyl phenyl-1-(4-chlorobenzylidene)
phosphor ohydrazone (3g)

IR (KBr, v__/em™) : 3320 (N-H), 2890 (C-H),
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1630 (C=N), 1235 (P=0), 1090 (P-O-C), 813(C-
Cl), 695 (P-C).Anal. Caled (%) for C ;H,,CIN,O,P:
C,57.07; H,5.39; N, 8.32. Found: C, 50.10; H, 5.35;
N, 8.30. *HNMR (CDCI, & ppm): 1.15(t, J=6.5Hz,
3H, CH,), 1.35(q, J=7.4 Hz, 2H, CH,), 4.15(q, J,,
=194 Hz, 2H, CH,), 4.22 (d, J,,, = 185 Hz, 1H,
NH), 7.25-150 (m, 9H, C H,). LCMS(El): m/z, 337
(M+HY).

O-Propyl phenyl-1-(4-methylbenzylidene)
phosphorohydrazone (3h)

IR (KBr, v__/em™) : 3315 (N-H), 2905 (C-H),
1625 (C=N), 1235 (P=0), 1090 (P-O-C), 695 (P-
C). And. Calcd. (%) for C_H, N,O,P: C, 64.55; H,
6.69; N, 8.13. Found: C, 64.50; H, 6.70; N, 8.15. H
NMR (CDCI, 6 ppm): 0.93(d, J=6.5Hz, 3H, CH,),
1.15(t, J=7.5Hz, 3H, CH,), 1.35(q, J=7.4 Hz, 2H,
CH,), 4.15(q, J,, = 17.3Hz, 2H, CH,), 4.20 (d, J,,,
=20.4Hz, 1H,NH), 7.25-150 (m, 9H, C.H,). LCMS
(El): m/z, 317 (M+H").

O-Pentyl phenyl-1-(4-chlorobenzylidene)
phosphorohydrazone(3i)

IR (KBr, v /em™): 3305 (N-H), 2905 (C-H),
1630 (C=N), 1240 (P=0), 1085 (P-O-C), 805(C-
Cl), 705 (P-C). '"H NMR (CDCl, 5 ppm): 0.90(t, J =
6.9 Hz, 3H, CH,), 1.13(m, J = 8.3 Hz, 3H, CH,),
1.22(m, J=7.6 Hz, 3H, CH,), 1.35(m, J = 7.6 Hz,
3H, CH,), 3.97(q, J,,, = 18.7 Hz, 2H, CH,), 4.55(d,
J, =17.9 Hz, 1H, NH), 7.25-7.50 (m, 9H, C.H,).
LCMS (El): m/z, 365 (M+H"). Anal. Calcd. (%) for
CH,,CIN,O,P: C, 59.26; H, 6.08; N, 7.68. Found:
C, 59.30; H, 6.10; N, 7.70.

O-Pentyl phenyl-1-(4-methylbenzylidene)
phosphor ohydrazone(3j)

IR (KBr, v__/em™) : 3309 (N-H), 2908 (C-H),
1630 (C=N), 1255 (P=0), 1090 (P-O-C), 693 (P-
C). And. Calcd. (%) for C H..N,O,P: C, 66.26; H,
7.32; N, 8.13. Found: C, 66.30; H, 7.35; N, 8.10. 'H
NMR (CDCI, 6 ppm): 0.95(t, J=6.9 Hz, 3H, CH,),
1.03(t, J=7.8Hz, 3H, CH,), 1.15(m, J=8.3Hz, 3H,
CH,), 1.23(m,J=8.1Hz,3H, CH,), 1.37(m,J=7.4
Hz, 3H, CH,), 2.92 (Broad s, 2H, NH.,), 3.97(q, J,,,
= 19.4 Hz, 2H, CH,), 4.56 (d, J,,, =18.9 Hz, 1H,
NH), 7.25-7.50 (m, 9H, CH,). LCMS(El): m/z, 345
(M+HY).

—= Pyl Peper
CONCLUSION

In conclusion, we have synthesized various
phosphonohydrazones(3a-j) withexcdlent yieds. The
main advantage of thismethod isthat reactionswere
found clean and had operationd smplicity. Thesynthe-
sized compounds could be useful for searching newer
antimicrobid molecules,

ACKNOWLEDGEMENTS

Authorsarethankful to Head, Department of Chem-
istry, University of Rgjasthan, Jaipur for providing labo-
ratory facilities.

REFERENCES

[1] S.Rollas, S.GKucukguzel; Molecules, 12, 1910
(2007).

[2] N.Terzioglu, A.Gursoy; Eur.J.Med.Chem., 38, 781
(2003).

[3] S.M.Sunidhi, M.Dinodia, A.Kumar; Bioorg.Med.
Chem., 14, 4657 (2006).

[4] H.N.Dogan,A.Duran, S.Rollas, GSener, Y.Armutak,
M.Keyer-Uysal; Med.Sci.Res., 26, 755 (1998).

[5] K.Bedia, O.Elcin, U.Seda, K.Fatma, S.Nathalay,
R.Sevim, A.Dimoglo; Eu.J.Med.Chem., 41, 1253
(2006).

[6] PVicini, M.Incerti, I.A.Doytchinova, P.Colla,
B.Busonera, R.Loddo; Eur.J.Med.Chem., 41, 624
(2006).

[7] A.Andreani, S.Burnelli, M.Granaiola, A.Leoni,
A.Locatelli, R.Morigi, M.Rambaldi, L.Varoli,
N.Calonghi, C.Cappadone, G.Farruggia, M.Zini,
C.Stefandli, L.Masotti, N.S.Radin, R.H.Shoemaker;
J.Med.Chem., 51, 809 (2008).

[8] E.Noulsi, R.Richardson, S.Lerdwana, S.Fucharoen,
T.Yamagishi, D.S.Kalinowski, K.Pattanapanyasat;
Am.J.Hematology, 84, 170 (2009).

[9] L.Q.Al-Macrosaur, R.Dayam, L.Taheri,
M.Witvrouw, Z.Debyser, N.Neamati; Bioorg.Med.
Chem.Lett., 17, 6472 (2007).

[10] S.GKucukguzel, S.Rollas, |.Kucukguzel, M .Kiraz;
Eur.J.Med.Chem., 34, 1093 (1999).

[11] S.Rollas, N.Gulerman, H.Erdeniz; Farmaco, 57,171
(2002).

[12] S.Kim, J.Y.Yoon; ‘Hydrazones in Science of
Synthesis’, A.Padwa, Thieme, Stuttgart, New York,
27, 671 (2004).

— @)u;mic CHEMISTRY

Hn Tndéan g%wumé



74 Microwave assisted synthesis and characterization of novel hydrazone derivatives

OCAIJ, 8(2) 2012

Full Paper ==

[13] E.Martin-Zamora, A.Ferrete, JM.Llera, JM.Munoz,
R.R.Pappalardo, R.Fernandez, J.M.Lassaletta;
Chem.Eur.J., 10, 6111 (2004).

[14] X.Deng, N.S.Mani; J.Org.Chem., 73, 2412 (2008).

[15] V.Polshettiwar, R.S.Varma; Tetra.Lett., 48, 5649
(2007).

[16] L.V.Reddy, A.Suman, S.S.Beevi, L.N.Mangamoori,
K.Mukkanti, S.Pal; J.Braz.Chem.Soc., 21, 98
(2010).

[17] S.I.Anson, E.V.Novikova, A.A.lozep; Rus.J.Appl.
Chem., 81, 647 (2008).

[18] A.C.L.Leite, D.R.M.Moreira, L.C.D.Coelho,
F.D.Menezes, D.J.Brondani; Tetra.Lett., 49, 1538
(2008).

[19] S.Minakata, M.Komatsu; Chem.Rev., 109, 711
(2009).

[20] R.Kumar, Y.C.Joshi; J.Chem.Sci., 121, 497 (2009).

[21] R.Kumar, Y.C.Joshi; Arkivoc, 13, 142 (2007).

[22] S.Saingar, R.Kumar, Y.C.Joshi; Med.Chem.Res.,
(2010).

[23] Kavita, PJoshi, N.Sharma, Y.C.Joshi; Can.J.Chem.,
88, 1034 (2010).

Onganic CHEMISTRY o
Au Tudian Yournal



