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ABSTRACT

1-(4-phenyl)-3-(4-hydroxyphenyl)-2-propen-1-one §waepared by condensation of 4-hydroxy benzaldehyith
acetophenone by Claisen-Schmidt Condensation. \UA{ésphenyl)-3-(4-hydroxyphenyl)-2-propen-1-one bores
with substituted anilines it gives 1-(4-phenyl)43-&minophenyl) aryl-2-propen-1-one 2. When 2 ugder
cyclization with sulphur and iodine gives 2-(propkone) aryl-3-substituted phenothiazines 3.tidise reactions
are carried out under microwave irradiation in miavave oven. Chalconeg,£ ) unsaturated aromatic ketone are
important intermediate product in organic syntheBlkenothiazine is an organic compound that occargarious
antipsychotic and antihistaminic drugs. The commbisrelated to the thaizine class of heterocyclenpounds.
Derivatives of the parent compound find wide usdrags. Application of microwave power system a¢hemical
synthesis of some phenothiazine derivatives isritbesc Heterocyclic ring formation, aromatic nucf@ulic
substitution and heterocyclic aldehydes or ketoo@sdensation reactions were performed on solidpsttpor
under solvent free reaction conditions. Comparissbmicrowave assisted synthesis with the conveaitigynthetic
methods demonstrates advantages related to shoetstion times and in some cases better reacti@hdyi
Structural elucidation of synthesized compounds lteen made on the basis of elemental analysis,spBctral
studies and HNMR spectral studies. The antibadtexadivity of these compounds have also been seceamd
found to be effective against gram + ve- and gram bacteria

Keywords : 4-hydroxy benzaldehyde / phenothiazines / micrewiaradiation / acetophenone / antibacterial
activity.

INTRODUCTION

The chemistry of chalcones has generated intersiigntific interest due to their biological propest such as
antibacteridi, antifungaf, insecticidal, anaesthetic, antiinflammtory, analgesic, ulcenif€ etc. Some substituted
chalcones and their derivatives, including somgheir heterocyclic analogues, have been reportgussess some
interesting biological properti&3 which are detrimental to the growth of microbebemcle bacilli, malarial
parasites, acrus, Schistosoma, and intestinal wdBomme of the compounds are claimed to be toxantmals and
insect and are also reported to exhibit inhibitamgtion on several enzymes, fungi, and herbaceoastsl
Phenothiazine heterocyclic ring system consistihgwm benzene ring ortho fused to 1,4 thiazine ramgl their
analogs constituents an important class of bioacteterocyclic reaction. They possess a wide spacwof
pharmalogical and biological activiti®3* and their several derivatives are in clinical uBeey are associated with
biological activities like antibacterial, antiviralanti-inflammatory, antifungal, antituberculosigntibiotic,
antileprou$® psychotherapy anabolic, analgesics agents, agricultural fungicihd in acutely ill HIV-infected
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patient$®*® Microwaveinduced Organic Reaction Enhancement (MC is used for carrying out chemic
transformations.The microwave assisted organic reactions are maie and an environmentally friendly wi
enhanced purity and yields of products. Shi reaction time periods and higher yields render rtiierowave
method superior to the classical met®.

MATERIALS AND METHODS
Melting poins were determine in oil be using thermometer and were uncorrectegrity of the compounds wi
checked on TLCQusing iodine vapor as visualizing agr The IR spectra were run in KBr on a Per-Elmer
infrared spectrophotometer.MR spectra on Bucker A- 300F (300Hz)NMR spectrometer using DMSO as
solvent using tetramethyl silence as internaldzaah

CHO

R

3a - H NH
3b - 20H O G—R
3c - 30H 5

3d - 40H J

3e - 2NO, 1'2'9

3f - 3NO, -

3g - 4NO, r
3h - N(CH,), ©: s G_
3i - |

3j - OCH, © 3

Synthesis of 3 form 2

By microwave irradiation method

A) Solid phase MWI-Asolution of2 (0.01mol),iodine and sulphur (0.01mol)in ethanol(2ml)was takea 100m
borosil flask and to this KOH(1@nd basic alumina (3was added.The reaction mixture wethoroughly mixed,
dried in air and irradiated inside a microwave o¥@n2-3 min. at power leve(700W'; the reaction mixture was
cooledand extracted with ethanol (3x10ml).The resulsolid was recrystallized using aqueous ethz

B) Solution phase MWIEquimolar quantities ¢2 iodine and sulphur (0.01mah ethanol (30m were taken in a
100ml borosil flask fitted with a funnel as a lodsep. The reaction miure was irradiated in a microne oven for

5-6 min. at 20% power level (300 with shortinterruption of 20 sec. to avoid the exsive evaporation of the
solvent. This protocol was repeated in overall heating t On completion of the reaction (TL the reaction

mixture was cooled and acidified with dil. l. The product3separated was filted andwashed with cold water,
dried and recrystallized from ethar

General procedure

1-(4-phenyl)-3-(4"hydroxyphenyl)-2-propen-1-one [1]: Acetophenone (0.01mol) anc-hydroxy benzaldehyde
(0.01mol)was dissolved in 100ml ethanol. To tsolution, NaOH (40%, 10mi}as added drop wise with const
stirring at room temp. till a dark yellow mass vadstained. The reaction mixture was ke-8 hr and acidified with
dil HCI. The soild obtained was wad with cold water it was filtered and drield. was crystallized from ethanc
Yield 85%M.P153C.

2-(4-phenyl)-3-(4’-aminophenyl) aryl-2-propen-1-one [2]: Whenl-(4-phenyl)-3-(4ydroxyphenyl-2-propen-1-
onel (0.05molewith different aromatic primaiamine (0.05mole)n absolute ethanol (50n was heated under
reflux in the pesence of anhydrous. Z, (0.5g) for 6 hr. in a water batldn cooling i solid mass separated out
which was wash with from ethanol.

968
www.scholar sresearchlibrary.com



Ujwala Sawarkar et al Der Pharma Chemica, 2012, 4 (3):967-971

2-(propen-1-one) aryl-3-substituted phenothiazineq3] : A mixture of 1-(4-phenyl)-3-(4’-aminophenyl)-2-
propen-1-one2 .(0.01mole) , sulphur (0.1mole) and lodine (0.8@)s rapidly heated at 14D in an oil bath for
2hr.The hot melt was rapidly poured in to a moaed crushed to a fine powder to give 3. It was weshith water
dried and crystallized from ethanol.

2-(propen-1-one) aryl-3-substituted phenothiazinef3a] : M.F. C,;H::ONS, Yield 62%, M.P.14T, IR; 1380(C-
S),1495-1605(ArC=C), 3492 (NH-phenothiazine),1635{A 740(C-S); NMR&H(ppm): 3.41(S,3H), 6.80(d,1H
J=8Hz)6.83(d,1H J=8.5Hz), 6.96(t, 1H, J=7.6Hz) W4 1H, J=7.4Hz), 7.18(m,1H), 7.40(d,1H, J=15.6Hz%2
(dd, 2H, J=7.8Hz), 7.50(t, 2H, J=7Hz) 7.58(t, 1AH);1(d, 1H, J=15.6), 8.00(dd, 2H J=7.8Hz).

2-(propen-1-one) aryl-3-substituted phenothiazine§db] : M.F. C,;H1s0,NS, Yield 79%, M.P.15tC; IR(KBr);
3333 (-NH), 1630 (ArH), 1510-1630(ArC=C) , 655(Cc3- NMR 6H(ppm):3.38(s,3H); 6.76(m,2H); 6.98(m,1H),
7.04(dd,1H); 7.29(m,1H); 7.31(d,1H); 7.34(m,2HRBAt,1H); 7.87(d,1H); 8.30(m,1H); 8.43(m,1H); 8.78().

2-(propen-1-one) aryl-3-substituted phenothiazine§3c] : M.F C,;H;s0,NS., Yield 80%, M.P.17%&; IR(KBr);
3320 (-NHstr), 1630 (ArH), 1510-1630(ArC=C), 64582€) NMR 8H(ppm):3.40(s,3H); 6.86(m,2H); 6.97(m,1H),
7.14(dd,1H); 7.19(m,1H); 7.39(d,1H); 7.40(m,2H) 2At,1H); 7.78(d,1H); 8.34(m,1H); 8.42(m,1H); 8.82().

2-(propen-1-one) aryl-3-substituted phenothiazine§3d] : M.F. C,;H:s0,NS, Yield 81%, M.P.16%; IR(KBr);
3328 (-NHstr), 1610 (ArH), 1520-1630(ArC=C) , 6458C) NMR&H(ppm):3.40(s,3H); 6.84(m,2H); 6.70(m,1H),
7.15(dd,1H); 7.20(m,1H); 7.41(d,1H); 7.43(m,2H)(tt,1H); 7.80(d,1H); 8.35(m,1H); 8.39(m,1H); 8.80K).

2-(propen-1-one) aryl-3-substituted phenothiazine§3e]: M.F. CyH1403N,S, Yield 85%, M.P.21%; IR(KBr);
3570 (-NHstr), 1630 (ArH), 1530-1630(ArC=C) , 65582C). NMR3&H(ppm):3.42(s,3H); 6.74(m,2H); 6.97(m,1H),
7.14(dd,1H); 7.21(m,1H); 7.37(d,1H); 7.40(m,2H)Y Zt,1H); 7.78(d,1H); 8.34(m,1H); 8.42(m,1H); 8.83H).

2-(propen-1-one) aryl-3-substituted phenothiazinefsf] : M.F. . G:H1403N,S, Yield 73%, M.P.18; IR(KBr); ,
3490 (-NHstr), 1630 (ArH), 1510-1630(ArC=C) , 65582C); NMR3H(ppm):3.40(s,3H); 6.76(m,2H); 6.95(m,1H),
7.16(dd,1H); 7.2 (m,1H); 7.4(d,1H); 7.44(m,2H), Z1t71H); 7.78(d,1H); 8.34(m,1H); 8.42(m,1H); 8.8%).

2-(propen-1-one) aryl-3-substituted phenothiazinef3g] : M.F. . GiH140sN,S, Yield 79%, M.P.18%; IR(KBr);
3490 (-NHstr), 1630 (ArH), 1510-1630(ArC=C) , 6558C); NMR&H(ppm):3.40(s,3H); 6.86(m,2H); 7.01(m,1H),
7.15(dd,1H); 7.19(m,1H); 7.39(d,1H); 7.40(m,2H) 21t,1H); 7.78(d,1H); 8.34(m,1H); 8.41m,1H); 8.29H).

2-(propen-1-one) aryl-3-substituted phenothiazinef3h] : M.F. C3H,0ON,S , Yield 65%, M.P.18T; IR(KBr);
3490 (-NHstr), 1630 (ArH), 1510-1630(ArC=C) , 6558C); NMR&H(ppm):3.40(s,3H); 6.86(m,2H); 6.97(m,1H),
7.14(dd,1H); 7.19(m,1H); 7.39(d,1H); 7.40(m,2H) 2tt,1H); 7.78(d,1H); 8.24(m,1H); 8.65(m,1H); 8,2H).

2-(propen-1-one) aryl-3-substituted phenothiazinef3i] : M.F. C;H,4,ONSCI, Yield 77%, M.P.18€; IR(KBr);
3325 (-NHstr), 1635 (ArH), 1515-1620(ArC=C) , 6568C) NMR dH(ppm); 3.32(s,3H); 6.73(d,1H); 6.77(d,1H),
6.90(m,1H); 7.07(d,1H); 7.121(m,1H); 7.27(d,1H),2(1®,2H); 7.40(d,2H); 7.65(d,1H); 7.89(d,1H).

2-(propen-1-one) aryl-3-substituted phenothiazineg3j] : M.F. . G,H{;O,NS , Yield 73%, M.P.207C; IR(KBr);
3340 (-NHstr), 1628 (ArH), 1510-1630(ArC=C) , 65882C) NMR 6H(ppm):3.40(s,3H); 3.89(s,3H); 6.80(d,1H);
6.83 (dd,1H), 6.94(m,1H); 6.99 (d, 2H); 7.19(dd,1A}L8 (m,1H); 7.42(dd,1H); 7.70(d,1H); 8.04(d,1H).

RESULTS AND DISCUSSION

The starting material 1-(4-phenyl)-3-(4’-hydroxyply8-2-propen-1-onel was prepared by the reaction of
acetophenone with 4-hydroxy benzaldehyde in presehd0% NaOH which on treatment with substitutedine

to gives 1-(4-phenyl)-3-(4’-aminophenyl) aryl-2-pen-1-one2 which undergoes cyclization with sulphur in
presence of iodine catalyst gives 2-(propen-1-ang}3-substituted phenothiaziBe The strunthctural assigment of
synthesized compound is based on the spectral dRtgpectral band of all the compound indicateskpega690-
840cm' (substituted phenyl) and there exhibit a singlargtpeak in the region 3410-3275 due to N-H stietch
vibration there are number of peaks at 1020-134m011500,3050 and 3300-3400 for C-N stretching, C=C
starching, aromatic Ar-H stretching and N-H stretghrespectively.pmr spectra indicates a singlahin regiond
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9.72-9.18ppm is due to N-H protons. Multiplate doi@romatic proton appeared in the reggd40-6.32 ppm. The
m/z molecular ion peak for 1, 2, 3 appeared &24,298, 328 respectively. The reaction shoulddrelacted under
solvent free conditions with no side product forimatand with utmost atom economy. In classical métthe yield
is lower as compared to microwave irradiation. Migave irradiation facilitates the polarization detmolecule
under irradiation causing rapid reaction.A compeaesstudy in terms of yield and reaction perioghi®wn in tablel.

Table-I-comparative study of compound 3a-j

Comp. | M.P. Reaction time Yield(%)
(°C) | Microwave(min) classical(hr) Microwave
Solid phase  solvent phase classjcal
Solid phase solvent phase

3a 147C | 5 6 8 80 70 62
3b 150°C | 6 6 8 70 80 70
3c 175C | 55 6.5 7 65 75 85
3d 169C | 6 6 8 75 88 60
3e 21%C | 5 7 7 75 80 56
3f 189C | 6 6 8 85 90 60
3g 185C | 5 7 7 50 70 50
3h 180C | 5.5 6 8 65 80 40
3i 186°C | 6 7 7 76 83 40
3j 207C | 5 7 7 87 65 56

Antibacterial activities

Table Il- Antibacterial and Antifungal activities o f compound 3a-j.

Antifungal activities

Compd.
3a
3b
3c
3d
3e
3f
39
3h
3i
3]
SM
GF

Saur
++
+ +
++ +
++
+

++ +
++ +
++
++ +
++
++ +

eus

B.substillis E.coli C.alims
++ + ++
++ + ++ ++
+ ++ +++ -
++ + + ++
++ + ++
++ +++ ++
++ +++ ++ +
+++ + + +++
+ + + + ++
++ + + ++
+++ + +++

++++

A. niger
++
++
++
++
++
+
++
++
++

++ +

SM (Streptomycin) and GF (Griesofulvin). The intidlsi diameter in Mm: (-)<6, (+)7-9, (++)10-15, (++¥16-22, (++++)23-28.

Table Il — characterization data of newly synthested compound

Comp. R Mol. Formula  M.P. viel Elemental analysis

é (%) C H N S

3a -H &H1sONS 147 62 80 4.7 4.44 10.7
(80.1) (4.5) (4.5) (0.5

3b  2-OH gHisONS 150 79 73.04 434 4.05 D.2
(73.05) (4.5) (4.0) (9.5

3c  3-OH gHisONS 175 80 73.04 434 4.05 9.2y
(73.05) (4.5) (4.0) (9.5

3d 4-OH GHisO,NS 169 81 73.04 4.34 4.05 9.2y
(73.05) (4.5) (4.0) (9.5)

3e  2-N@ CyHiO:N,S 213 85 67.37 3.74 7.48 8.5p
(67.27) (3.5) (7.43) (8.5)

3f  3-NQ CxuHiO:sN.S 180 73 67.37 3.74 7.48 8.5b
(67.27) (3.5) (7.43) (8.5

39 4-NQ CuH1/OsN,S 185 79 67.37 3.74 7.48 8.5b
(67.27) (3.5) (7.43) (8.5)
3h -N(CH) Cy;H20ON;S 186 65 7419 5.37 7.52 8.60
(74.20) (5.5) (7.49) (8.55)

3i -Cl @H1,ONSCI 186 77 694 3.85 3.85 8B.
(69.40) (3.80) (3.82) (8.85)

3 -OCH GpHi70.NS 207 73 73.53 4.73 3.89 IRl
(7352) (4.70 (3.83 (89)

www.scholarsresearchlibrary.com

970



Ujwala Sawarkar et al Der Pharma Chemica, 2012, 4 (3):967-971

The compounds 3a-j were screened for their angbiattactivity against Bacillus subtilis, staphybmcus aureus
and Escherichia coli., A. nigar by filter paperdaigchnique. Standard antibacterial Streptomycith amifungal
Griscofulvin . Results are presentedable II.

CONCLUSION

During our synthesis, we have used microwave metlogg for the synthesis of 2-(propen-1-one) angubstituted
phenothiazinesMicrowave assisted organic synthesis have fasan#te chemist due to its usefulness with
reduction of reaction time, enviremental friendlgtiodology etc. Compound 3b, 3d, 3f, 3j was effectigainst
E.coli, S.aures, B.substillis, C. albicans, A. migad compound 3a,3c,3e,3g, 3i effective againatbicans, A.
niger.
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