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ABSTRACT

Various Coumarin derivatives (2a-2f) were synthesized and evaluated for their antipsychotic action using
Apomor phine induced behavior model, 5-HTP induced behavior model, Conditioned avoidance response model and
Rota rod experiment. All compounds showed significant (P<0.05) antipsychotic activity during study and it was
found that target compounds have affinity for dopamine as well asfor 5-HT receptors.
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INTRODUCTION

Schizophrenia is a psychotic disorder characterigegositive symptoms such as hallucinations asdrdanized
thought, and negative symptoms such as apathyasidl svithdrawal. This socially and economicallybdiating

disease is fairly common & is striking approximgtéPo of the population. [1]. Classical or typicaitipsychotic
drugs antagonizing central dopaminergic receptave bbeen used for several decades in the treathpaychiatric
disorders, e.g. schizophrenia [2]. Although thesegsl can reduce the positive symptoms of schizoydrehey
unfortunately often induce extrapyramidal motoiiteseffects and are furthermore often not ablentelerate the
negative symptoms of schizophrenia. The antipsychextion has been suggested to be due to blockhdee

mesocorticolimbic dopaminergic system, while thetario side effects are believed to be due to amisgo of
dopaminergic receptors in the nonlimbic nigro-sali@opamine system of the brain [3]. While a dsifed group
of the so called atypical antipsychotic drugs egpriancreased effectiveness in negative, affectivé @gnitive
symptoms, including efficacy in patients resistinstandard therapy. Atypical antipsychotic drulge dave a low
incidence of extrapyramidal side effects and pitolaemia but may produce other undesirable sidectff(e.g.
agranulocytosis), that limit their clinical use.

Chromene-2-one & its derivatives are known to pssghverse biological activities such as antibaaitg4], anti-
inflammatory [5], antineoplastic [6], antitubercular [7] & amnxidant [8]. Recently it has been reported that
Chromene-2-one derivatives possess selective dogaiantagonistic activity [9% 2-piperazinylbenzothiazoles
possess high affinity for 5-HT & 5-HT; receptors [10]. In this direction our efforts wetevoted to combine
Chromene-2-one nucleus with different benzothiaztddvatives to obtain compounds having affinities both
dopamine and 5-HT receptors.
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EXPERIMENTAL SECTION

Synthetic part

In present work all synthetic reactions were maeitioby TLC. All the synthesized compounds (la-18rev
characterized by analytical and spectroscopic nasthiglelting points (Table-1) were determined on §emelting
point apparatus, model no-MPI by open capillaryhodtand are uncorrected. The FTIR spectra (Tableete
recorded on Jasco FTIR instrument model no-5308guéBr pellets.'H-NMR spectra (Table-2) were recorded on
BRUKER AVANCE Il 400 NMR spectrometer at 400 MHarfwhich CDC} was used as solvent and TMS as
internal standard. Mass spectra (Table-1) wererdecbon Micromass Q-Tof Micro, Mass spectrometer.

General procedure for synthesis of 7-Hydroxy-4-Metil coumarin nucleus, (step-1)
The method of Pechmann and Duisburg was followethi® synthesis of Chromeme-2-one nucleus [11].

General procedure for synthesis of 7-(3-chloropropey)-4-Methyl coumarin derivatives (step-Il)

3g of 7-Hydroxy-4-methyl Coumarin and 2.47 ml oBiemo-3-chloro propane were added to round bottiaskf
containing 30ml of acetonitrile. 0.01 moles of adifpus potassium carbonate was added to reactiotumiand
refluxed for 30 hrs. The solvent was removed ungszuum and residue was dissolved in dichloromethane
Dichloromethane layer was washed with water and thith 5% w/v sodium hydroxide solution, and addeth
anhydrous sodium sulphate, and kept overnight. drinde 7-(3-chloropropoxy) 4-methyl Coumarin formees
collected and purified by recrystallization fronmahol [12].

General procedure for synthesis of 6-Substituted aminobenzothiazole derivatives,(step-I111)

0.06 moles of aniline derivative & 0.06 moles otgssium thiocyanate were added to 150 ml of glaatic acid
(previously cooled to®2). The mixture was placed in freezing mixtureasf & salt and mechanically stirred, while
bromine (0.02 moles of bromine in 10 ml glacialtacacid) was added from a dropping funnel at sachte that
temperature does not rise beyond°G5After addition of bromine (105 min), the solutiovas stirred for an
additional 2 hours at 0-2Q. The residue was filtered and dissolved in hotew&l50 ml). The resulting solution
was filtered and filtrate was neutralized with amnmi@osolution to pH 6.0. The precipitate was cobeciand
crystallized with ethangl 3].

General procedure for synthesis of 6-Substituted (fhloroacetyl)-2-aminobenzothiazole derivatives, step-
V)

To a stirred solution of 6-substituted 2-aminobéhizzole (0.05 moles) and triethylamine (0.05 mpliesdry
benzene (50 ml), chloroacetyl chloride (0.05 moleals added drop wise to an ice-cold condition. Téeection
mixture was stirred for about 6 hours and the sepdramine hydrochloride was filtered off. Therdite was
refluxed on a water-bath for about 4 hr, conceattatt reduced pressure and the separated soligwiied over
the column of silica gel using chloroform as araak. [14].

General procedure for synthesis of 6-Substituted (IN-Boc piperazinylacetyl)-2-aminobenzothiazole
derivatives, (step-V)

The 6-Substituted (1'-chloroacetyl)-2-aminobenzatiole derivative (20.6 mmol) was dissolved in fredty
dichloromethane (100 ml), and triethylamine (5 mBs added to it. N-Boc piperazine (20.6 mmol) wddea
slowly at 0°C to the above reaction mixture and'eti at ambient temperature for overnight. Reaatiixture was
quenched with water (100 ml) and extracted withhidimomethane (2x100 ml) and the combined organjerlaas
washed with water (100 ml) and brine solution (50, miried over sodium sulfate, filtered and concated. The
solid crude product was collected and recrystallizem ethanol [15].

General procedure for synthesis of 6-Substituted (diperazinylacetyl)-2-aminobenzothiazole derivaties,
(step-VI)

The 6-Substituted (1'-N-Boc piperazinylacetyl)-2ianbenzothiazole derivative (12.7 mmol) was disedin
fresh dry dichloromethane (40 ml), and trifluordécecid (25.5 mmol) was added slowly at 0°C thérrex at
ambient temperature for 2 hours. Reaction mixtues \yuenched with water (100 ml) and basified witiwm
bicarbonate solution (pH~8.0), and extracted witthidromethane (2x150 ml). The combined organietayas
washed with water (50 ml) and brine solution (50, rdried over sodium sulfate and evaporated soéventder
vacuum. The solid crude product was collected aodystallized from ethanol [16].
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Figure 1: Scheme of synthesis
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General procedure for synthesis of derivatives 2afZstep-VII)

The 6-Substituted (1'-piperazinylacetyl)-2-aminobetiiazole derivative (20.0 mmol) and 7-(3-chloaygmrxy) 4-
methyl Coumarin (20.0 mmol) were dissolved in fresh dichloromethane (100 ml), and triethylaminen{j was
added slowly at 0°C then stirred at ambient tentpesafor 12 hours. Reaction mixture was quenchet water
(100 ml) and extracted with dichloromethane (2x&@d The combined organic layer was washed withew§t00
ml) and brine solution (50 ml), dried over sodiunifate and evaporated solvents under vacuum. The caude
product was collected and recrystallized from etthan

Pharmacological Studies

All the experiments were performed as per CPCSE#lgjines, with the permission of Institutional Arahethical
committee (IAEC). Swiss albino rats (male or femabedy weight: 80-120 gm) maintained under hygienic
laboratory conditions were fasted for 24 hours tbefexperimentation. All the synthesized compoundsew
administered through intra peritoneal (i.p.) routaloperidol (1mg/kg) and Risperidone (1mg/kg) wesed as
standard drugs.

Determination of minimum effective dose [ERy,]: Swiss albino rats were divided into six groupayihg six
animals in each group (n=6). Minimum dose [&Prequired for preventing the apomorphine inductohlming
response & 5-HTP induced head twitches responseetasded.

Apomorphine induced behavior: During this experiment, animals were pretreatetth wiandard drug (1mg/kg) or
test compound, 30 minutes before treatment withrapwphine (4mg/kg)16]. Inhibition of apomorphine induced
climbing behavior was recorded. Results are shoviahle: 3.

5-HTP induced behavior: During this experiment, animals were pretreateth wtandard drug or test compound,
30 minutes before treatment with 5-HTP (50mg/kd]{1nhibition of 5-HTP induced head twitches weeeorded
at 10 min time interval. Results are shown in talble

Conditioned avoidance response using Pole climbirapparatus: Before experiment rats were trained by a shock
treatment of 30 seconds duration to climb the pblte conditioning stimulus was a buzzer. During #@xperiment,
animals were treated with standard drug or testppamd. After 30 minutes the animals were obsenl&q 18].
Results are shown in table: 5.

Rota rod experiment: Before experiment rats were trained by placingrttes a scraped rotating rod (25 rpm) of
the Rota rod assembly to remain there on the rdéelbat for 3 minutes. After 30 minutes of treatmeith standard
drug or test compound, time of fall from the ratgtirod for animals was observed [17, 18]. Resukisshown in
table: 5.

Statistical analysis
All the results were statistically evaluated usétgdent’s t-test and were found significant whe0.B5.

Table-1: Physicochemical parameters and IR spectralata of synthesized compounds (2a-2f)

} Mass
Compound -R Y:)eld M'P' Ry IR (KBr disc, cm™) Spectra

(%) (*C) value (ml2)
2a -H 57 156-58 0.394* 3060,2955,2746,1728,1622,15270,730,1390,3355 490.4
2b -Br 63 171-73 0.57z 3041,2932,2732,1767,1620,1538,1456,710,1295,336% 569.4
2C -Cl 60 164-66 0.596*| 3154,2930,2658,1714,1639,23.475,715,1345,3330,1050 525,
2d -F 65 128-30 0.524* 3088,2933,2740,1745,162849460,714,1378,3318,115p 508.6
2e -CH 50 139-41 0.463* 3114,2948,2664,1735,1640,15642,1880,1366,3340,1438 506.1
2f -NO, 53 150-52 0.410* 3155,2976,2642,172,1655,1565,1,456,1354,3354,1535 535.7]

*(Benzene: Ethyl acetate: 3:2)
RESULTS

All synthesized compounds were in conformity witte tstructure envisaged on the basis of spectral. ddte
minimum effective doses [ERy] for title compounds (2a-2f) were recorded as %0, 60, 40, 45, 65 mg/kg,
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respectively. All compounds showed inhibition ofoamrphine and 5-HTP induced behavior. All synthediz
compounds showed less muscular rigidity than stahdeug haloperidol during Rota rod experiment. iBgrPole
climbing experiment all synthesized compounds dbagestandard drugs showed tranquilizing effect.

Table-2: *H-NMR spectral data

Compound *H-NMR (8, 400MHz, CDClk)

2a 5 7.20-7.84 (m, 7H, Ar-H) 1.70 (m, 3H, -CH), 5 8.15 (s, 1H, -CONH); 2.46-3.15 (m, 12H, N-CH), § 4.20 (m, 2H, O-Ch), &
1.82 (m, 2H, O-(C)-CH), 8 5.76 (s, 1H, Pyrane-2-one ring)

b 8 7.10-7.90 (m, 6H, Ar-H) 1.71 (m, 3H, -Ch), 5 8.12 (s, 1H, -CONH) 2.48-3.12 (m, 12H, N-C§}), 6 4.22 (m, 2H, O-Ch), &
1.80 (m, 2H, (-(C)-CH;,), 8 5.70 (s, 1H, Pyrai-2-one ring

2 8 7.15-7.82 (m, 6H, Ar-H) 1.73 (m, 3H, -Ch), 5 8.10 (s, 1H, -CONH) 2.40-3.10 (m, 12H, N-C)),  4.18 (m, 2H, O-Ch), &
1.78 (m, 2H, O-(C)-CHh), 6 5.66 (s, 1H, Pyrane-2-one ring )

2d 8 7.11-7.90 (m, 6H, Ar-H) 1.69 (m, 3H, -Ch), 5 8.10 (s, 1H, -CONH) 2.40-3.16 (m, 12H, N-C§)), 6 4.21 (m, 2H, O-Ch), &
1.71 (m, 2H, O-(C)-Ch), 8 5.69 (s, 1H, Pyrane-2-one ring )

26 §7.10-7.83 (m, 6H, Ar-H) 1.72-1.86 (m, 6H, -Ck), 5 8.12 (s, 1H, -CONH) 2.42-3.15 (m, 12H, N-C})), § 4.12 (m, 2H, O-

CH,), 5 1.76 (m, 2H, O-(C)-CH), 4 5.65 (s, 1H, Pyrane-2-one ring )

of 5 7.08-7.88 (m, 6H, Ar-H) 1.70 (m, 3H, -Ch), 5 8.16 (s, 1H, -CONH) 2.38-3.10 (m, 12H, N-C§)), 5 4.24 (m, 2H, O-Ch), &

1.78 (m, 2H, O-(C)-CHh), 6 5.68 (s, 1H, Pyrane-2-one ring )

Table-3: Inhibition of Apomorphine induced climbing behavior (D, antagonism)

Compound Dose Time spent(min) | Time spent (%) | % Inhibition
Control - 22.42 (1.54) 74.73 -
Haloperidol 1 mg/kg 01.25 (1.40) 04.16 94.43
Risperidone 1 mg/kg 02.24 (1.34) 07.46 90.01
Compound 2al 70 mg/k 02.55 (1.22) 08.50 88.62
Compound b | 50 mg/ke 02.42 (1.7) 08.06 89.21
Compound ¢ | 60 mg/ke 02.15 (1.4) 07.16 90.41
Compound 2d| 40 mg/kg 01.55 (1.12) 05.16 93.09
Compound 2e| 45mg/kg 06.10 (1.42) 20.33 72.79
Compound 2f| 65 mg/kd 05.16 (1.36) 17.20 76.98

* The value in parenthesisindicates standard deviation (n=6, p* <0.05)

Table-4: Inhibition of 5-HTP induced head twitches (5-HT anaigonism, %)

Compound Dose Observation at interval of 10 minute:
10 20 30 40 50 60
Control - 0.00 | 0.00| 0.00] 0.000 0.0dq 0.00
Haloperidol 1mg/kg| 05.00 | 10.52] 25.00 12.5 08.33 20.p0
Risperidone 1 mg/kg| 25.00| 21.05] 45.09 43.75 41.46 70.p0
Compound 2 | 70 mg/ke | 00.0C | 10.52 | 25.0C | 25.0C | 08.3% | 30.0(
Compound 2 | 50 mg/k¢ | 05.0C | 10.5Z | 30.0C | 25.0C | 25.0C | 20.0(

Compound 2¢c| 60 mg/kg 10.00 | 15.78] 35.00 37.50 25.00 20.p0
Compound 2d] 40 mg/kg 20.00| 26.31] 50.00 37.5p 33.33 60.p0
Compound 2e| 45 mg/kg 05.00 | 15.78 30.00 25.0p 08.33 30.p0
Compound 2f] 65 mg/kd 10.00[ 21.05] 30.00 31.25 16.46 40.p0

(n=6, p* <0.05)
DISCUSSION

Apomorphine is an agonist of dopamine receptors itiiduces circle movement, rearing and climbingthe
animals. The inhibition of apomorphine induced haétrais a measurement of dopaminergic antagonéstiovity.
All synthesized compounds showed inhibition of apgphine induced behavior which shows that all coumuls
have dopaminergic antagonistic activity. 5-HTP risagonist of 5-HT receptors and it induces headvimgaand
head twitching in the animals. The inhibition oHFP induced behavior is a measurement of 5-HT amiagc
activity. During present work all synthesized compds showed inhibition of 5-HTP induced behaviorickh
shows that all compounds have 5-HT antagonistiéviict Pole climbing experiment is performed to cke
conditioned avoidance response as a measuremené afanquilization. All compounds showed the ti@hging
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effect. Antipsychotic drugs produce extra pyramidiale effects like rigidity of muscles; therefore determine
these side effects Rota rod experiment was perfbrnbairing experiment it was observed that syntheskiz
compounds showed less muscular rigidity than stahdiaug haloperidol.

Table-5: Pole climbing and Rota rod Experiment

Pole climbing experiment Rota rod experiment
Compound ) A R .
Time taken for pole climbing (seconds)  Time of fadim rod* (seconds

Normal contrc 18 112(1.88)

Haloperidol Unable to climb 02(1.21)

Risperidone Unable to climb 03(1.32)
Compound 2a Unable to climb 06(1.22)
Compound 2b Unable to climb 05(1.30)
Compound ¢ Unable to climl 05(1.20
Compound d Unable to climl 04(1.3€)
Compound 2e Unable to climb 05(1.30)
Compound 2f Unable to climb 03(1.42)

* The value in parenthesis indicates standard deviation (n=6, p* <0.05)
CONCLUSION

In present investigation it was observed that wltlsesized compounds showed promising antipsycledtect and
have dopaminergic as well as 5-HT receptor antagjoractivity with lesser extra pyramidal side effe Therefore
these compounds can be placed between classicatygidal antipsychotic drugs.
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