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ABSTRACT

We have developed an efficient protocol for synthesis of 2-(substituted phenyl) phthalazin-1(2H)-ones from
Phthalaldehydic acid, substituted phenyl hydrazine using Nano TiO2 as a catalyst. Smplicity, short reaction time,
easy work up, cheap catalyst, good yield are the major advantages of the proposed method.
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INTRODUCTION

Developing new, simple synthetic methodologiesdiffierent heterocycles from readily available staytmaterials
is an important task in organic synthesis. Thredéoar component one pot reactions have gained aiderable
importance for the rapid and efficient synthesisaofide variety of organic molecules [1,Zhese reactions have
been investigated extensively in organic synthesginly due to their ability to generate complexl@coles from
simple starting materials using one step reaction.

Phthalazinones are a group of condensed hetersclyalng a significant biological activity. Theyeaused to treat
variety of disorders like diabetes [3,4], astharsd#],] hepatitis B [7]yvascular hypertension [8,9] and arrhythmia
[10.] They are also useful intermediate for the synthekishibitors of vascular endothelial growth factY EGF)[
11].They also act as potent antimicrobial and inhilsitof poly(ADP-ribose)polymerase-1 [ 12.] Azelasima well
known antiallergic and antihistaminic drug from itehalazinones derivative.

Various methods for synthesis of phthalazinonesreperted in the literature that includes cyclo&ddi[13-16],
reduction [17,18,] cyclocondensation [19] and bibieological approaches [20]. But usually these oadhinvolve
strong acid and bases, harsh reaction conditiargeloreaction time etc. Considering the limitatiohshe reported
methods, the need for the development of new mefdraithe synthesis of phthalazinones is strongkirdéle.

With our continued interest in developing methodis for synthesis of biologically significant heteyclic

compounds, we are describing a new method for yimhesis of phthalazinones from phthadehydic acid a
substituted phenyl hydrazines by using nano TiORaaalyst in ethanol with good yield.

257



Mazahar Farooqui et al J. Chem. Pharm. Res., 2015, 7(4):257-261

EXPERIMENTAL SECTION

Phthalaldehydic acid, substituted phenyl hydrazimed Nano Ti@ were purchased from commercial sources and
used without further purification. The melting p@invere determined in open capillary tubes on ahB580
melting point apparatus and are uncorrected. Theogeneity of the compounds was monitored by asognitin
layer chromatography (TLC) on silica gel-G (Merckated aluminum plates, visualized by iodine vafidrNMR
spectra were recorded on a 400 MHz Varian-Gemiacspmeter and chemical shift reported in partsrpiiion
(ppm), using tetramethylsilane (TMS) as internahsiard. Mass spectra were taken with Micromass-QURO-I|

of WATER mass spectrometer.

General Procedure for2-(substituted phenyl) phthalazin-1(2)-one

To a mixture of phthalaldehydic acid (10 mmol), stitited phenyl hydrazine (10 mmol) and ethanol ifih a
catalytic amount (10 mol %) of Nano TiQvas added. The reaction mixture was refluxed f@&3@ min. On
completion (monitored by TLC), the mixture was @ablnd filtered. The crude product was recrystallisy using
ethanol to get a pure product. All compounds frtwe series3(a-j) are prepared using the similar procedure. The
physical data of the synthesized compounds is ptedén Table3.

3.1. 2-phenylphthalazin-1(2H)-one (3a)
'H NMR (400 MHz, CDCJ) 6 ppm: 8.63-8.51 (m, 1 H, Aromatic), 8.42 (s,1 H, atic), 7.76—7.14 (m, 8 H,
Aromatic); MS mVz: 223 [M+H]".

3.2. 2-(4-methoxyphenyl)phthalazin-1(2H)-one (3j)
'H NMR (400 MHz, CDCJ) 6 ppm: 8.58-8.44 (m, 1 H, Aromatic), 8.22 (s,1 H, ratic), 7.89-7.13 (m, 7 H,
Aromatic), 3.68 (s, 3H, CB; MS m/z 253 [M+H]".

RESULTS AND DISCUSSION

As a part of our program to find improved synthetiates for the preparation of organic compoundsZ2,] herein
we would like to report our investigation into anveonmental friendly and highly efficient proceéufor the
synthesis of 2-(substituted phenyl)phthalazin-1(@Hgs. The compounds were synthesized from phttedigtic
acid and various substituted phenyl hydrazinestiareol and by using Nano Ti@s a catalyst in good yield
(Schemel). To the best of our knowledge the synthesis ofigazinones in ethanol using Nano 7i& catalyst to
accomplish such transformation has not been reghantehe literature.

Effect of solvents

To find out the optimum reaction conditions, we éa@ensidered the synthesis 8&). Further we studied the effect
of solvent on reaction kinetics and yield of produsing Nano TiO2 as catalyst (50 mol %). A ranfsavents
such as acetonitrile, ethyl acetate, THF, tolueidhloromethane, ethanol were examined (Tapl€&rom the table
it is observed that ethanol is more favorablecmmpletion of reaction without any special effdis isolation of
product with good yield.

Effect of catalyst loading

The effect of catalyst loading on the yield of pwotis also investigated (TabB®). We carried the reaction for
compound 8a) and used Nano TiO2at various load such as 50 mel®nol %, 30 mol %, 20 mol %, 10 mol %
and 5 mol %. From the result it is observed ttsat of 10 mol % Nano TiO2 is more useful giving gneduct up
to 98 % vyield.

Catalyst Recycling
The catalyst has been recycled for 4 runs withigutificant loss of yields in the product.

Using optimized conditions, we extended the studthkr to explore the applicability of the Nano 2iCatalyst for
the synthesis 2-(substituted phenyl) phthalazid}{@ne 3(a-j). The reaction proceeded smoothly under mild
conditions and accommodated a wide range of pheygtazines bearing both electron-donating and meleet
withdrawing substituent.
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Where X=H, Cl, Br, F, CH3, OCH3;, NO,
Scheme 1- $nthesis of 2-(substituted phenyl) phthalazin-1@)-ones

Table 1- Synthesis of 2-phenylphthalazin-1¢2)-one (3a) using Nano TiQ (50 mol %) in different solvents

Sr. No. | Solvent Temperature| Time (min)| Yield %
1 Acetonitrile reflux 45 92
2 Ethyl acetate reflux 60 90
3 THF reflux 75 85
4 Toulene reflux 10C 70
5 Dichloromethan | reflux 90 75
6 Ethanol reflux 20 98

Table 2- Effect of catalyst loading on the yield o2-phenylphthalazin-1(2H)-one (3a) in ethanol

Sr.No. | Catalyst | Quantity (mole %) | Yield (%)
1 Nano TiQ 50 98
2 Nano 1O, 40 98
3 Nano TiQ 30 98
4 Nano TiQ 20 98
5 Nano TiQ 10 98
6 Nano TiQ 5 81

Table 3- Physical data of 2-(substituted phenyl) phalazin-1(2H)-ones derivatives 3(a-j)

. . . Melting point (°C)
0,
Entry Compounds Time (min) | Yield (%) Observed Reported
O /@
3a N 20 98 102-104 104-108
|
N
O
3b N 30 95 206-208 204-208
|
N NO,
NO,
0]
3c 25 96 176-178 175-177
b
_N NO,
Br
0]
3d N 20 98 166-168 168-16%
|
N
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(0]
3e N 25 95 122-124 | 120.5-121%
|
Z

L
3 N o 30 96 136-138 138

0
3g N 30 96 126-128 oF’
|
_N Cl
PYN
3h N 20 98 48-50 48-5¢

0
3i N/Q 20 96 96-98 98-108
_ 111 OCH;
o /©/OCH3
3j N 25 98 104-106 105-107
N

CONCLUSION

In conclusion, we have developed a simple, effigienofriendly method for the synthesis of biolagjig significant
2-(substituted phenyl)phthalazin-HRones derivative(a-j) from phthalaldehydic acid and phenyl hydrazinegsi
Nano TiO2 as catalyst in ethanol. The highlightantyantages of this method include simplicity, |@action time,
easy work up, better yield (95-98%) compared wéhorted methods. This procedure will thereforeobgeneral
use and interest to the synthetic chemistry study.
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