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Abstract. Reaction of 2-phenylindole with 4-oxo-4-(4-chloro-3-methylphenyl)-2-butenoic acid gave the butanoic acid derivative 2.  Reactions of 2 with hydrazines, anisaldehyde and hydroxylamine hydrochloride in different medium afforded the corresponding pyridazinone, arylidene, oxime and oxazinone derivatives.  Dehydration of 2 yielded the furanone derivative.  Reactions of pyridazinone with chloroacetic acid, formaldehyde-piperidine, acetylchloride, phosphorus oxychloride and phosphorus pentasulfide gave the corresponding N-substituted pyridazinone, chloro and thiono derivatives. The reactions of the chloro derivative with hydrazine hydrate, sodium azide, anthranilic acid, sulfanilamide, sulfaguanidine, p-anisidine and sodium methoxide have been described.  The behaviour of thiono derivative towards ethyl bromoacetate and iodine has been also investigated.  
Introduction

Compounds containing indole and its derivatives reported to exhibit antifungal[1-7], antibacterial[1-4,8,9], antiphage [2], antiproliferative[10], optimal inhibitory [11], anticholinergic [12], antiviral [13], antitumor [14], antiinflammatory [15] and antihypertensive [16] activities and also as plant growth regulators [17,18].  The agents containing the indolyl moiety should be of therapeutic value [19] in treating disorders resulting from hypo and hyperdopaminergic activity without side effects.

This prompted the author to synthesize a new series of compounds containing the 2-phenyl-1H-indolyl moiety.
Experimental

All melting points are uncorrected, IR spectra, (KBr) were recorded with a Shimadzu FT-IR 8201 PC spectrophotometer.  1H-NMR were measured with a Varian 

VN 1009 (S-60T) instrument using TMS as internal standard and mass spectra were measured with an AET-MS 902 mass spectrometer at 70 eV, 6KV accelerating voltage at 130oC ion source temperature using a direct insertion probe.  The syntheses of various compounds are outlined in Schemes 1-3.






4-(4-Chloro-3-methylphenyl)-4-oxo-2-(2-phenyl-1H-indol-3-yl) butanoic acid (2)

To a solution of 4-oxo-4-(4-chloro-3-methylphenyl)-2-butenoic acid (1) (0.01 mol) in dry benzene (20 ml), 2-phenyl indole (0.01 mol) was added and the reaction mixture was refluxed for 24 hr.  The solid that separated during reflux was filtered and crystallized from ethanol to give 2(yield 64%), m.p. 214oC,  Analysis for C25H20ClNO3 (%) :  Calcd : C 71.86,  H 4.79,  N 3.35;  Found :  C 72.10,  H 4.91,  N 3.20;  1H-NMR (DMSO-d6)  (ppm) 8.15-7.12 (12H, m, Ar-H), 4.65-3.24 (3H, m, CH2CH), 2.51 (3H, s, CH3).  MS m/z 417 (M+).
6-(4-Chloro-3-methylphenyl)-4-(2-phenyl-1H-indol-3-yl)-4,5-dihydro-3(2H)-pyridazinone (3a), 6-(4-chloro-3-methylphenyl)-2-phenyl-4-(2-phenyl. 1H-indol-3-yl)-4,5-dihydro-3(2H)-pyridazinone (3b), 4-(4-chloro-3-methylphenyl)-4-hydroxyimino)-2-(2-phenyl-1H-indol-3-yl) butanoic acid (5), 3-[6-(4-chloro-3-methylphenyl)-3-hydrazino-4-pyridazinyl]-2-phenyl-1H-indole(9), 3-[6-(4-chloro-3-methylphenyl)-3-(3,5-dimethyl-1H-pyrazol-1-yl)-4-pyridazinyl]-2-phenyl-1H-indole (10), 4-methoxybenzaldehyde N-[6-(4-chloro-3-methylphenyl)-4-(2-phenyl-1H-indol-3-yl)-3-pyridazinyl] hydrazone (11), 4-{[6-(4-chloro-3-methylphenyl)-4-(2-phenyl-1H-indol-3-yl)-3-pyridazinyl] amino} benzenesulfon-amide (14), 3-[3-[4-({[amino(imino) methyl] amino} sulfonyl) anilino]-6-(4-chloro-3-methylphenyl)-4-pyridazinyl]-2-phenyl-1H-indole (15), N-[6-(4-chloro-3-methylphenyl)-4-(2-phenyl-1H-indol-3-yl)-3-pyridazinyl]-N-(4-methoxyphenyl) amine (16).

To a solution of 2,7,8 or 9 (0.01 mol) in ethanol or methanol (50 ml), hydrazine hydrate, phenylhydrazine, hydroxylamine hydrochloride, acetyl acetone, anisaldehyde, sulfanilamide, sulfaguanidine or p-anisidine (0.01 mol) was added and the reaction mixture refluxed for 6, 10, 15, 75 or 100 hr.  The solid that separated on cooling was crystallized from ethanol (3a, 14, 15), benzene (3b) or pet. ether 100-120oC (5, 9, 10, 11, 16).  (3a, yield 80%, m.p. 188oC.  Analysis for C25H20ClN3O (%): Calcd: C 72.55,  H 4.84,  N 10.16;  Found:  C 72.76,  H 4.62,  N 10.30;  1H-NMR (DMSO-d6)  (ppm) 7.74-7.32 (12 H, m, Ar-H), 3.82-3.31 (3H, m, CH2-CH) 2.3 (3H, s, CH3); MS m/z 413 (M+); 3b,  yield 72%, m.p. 192oC  Analysis for C31H24ClN3O (%):  Calcd:  C 76.00,  H 4.90,  N 8.58;  Found:  C 76.30,  H 5.10,  N 8.40;  MS m/z 489 (M+);  5, yield 75%, m.p. 92oC  Analysis for C25H21ClN2O3 (%): Calcd:  C 69.36,  H 4.86,  N 6.47;  Found:  C 69.17,  H 4.92,  N 6.60;  MS m/z 432 (M+);  9, yield 84 %, m.p. 100oC Analysis for C25H20ClN5 (%):  Calcd C 70.51,  H 4.70,  N 16.45;  Found:  C 70.75,  H 4.52,  N 16.32;  1H-NMR (DMSO-d6)   (ppm) 8.23-7.28 (13H, m, Ar-H), 2.32 (3H, s, CH3); MS m/z 425 (M+); 10 yield 72%, m.p. 158oC Analysis for C30H24ClN5 (%):  Calcd:  C 73.54,  H 4.90,  N 14.30;  Found:  C 73.82,  H 5.10,  N 13.20;  1H-NMR (DMSO-d6)  (ppm) 8.24-7.58 (13H, m, Ar-H), 6.25 (1H, s, CH pyrazole), 2.25 (9H, s, CH3) MS m/z 489 (M+);  11, yield 80%, m.p. 238oC Analysis for C33H26ClN5O (%): Calcd:  C 72.86,  H 4.78,  N 12.88;  Found:  C 72.99,  H 4.87,  N 13.10;  MS m/z 543 (M+); 14, yield 92%, m.p. 280oC Analysis for C31H24ClN5O2S (%): Calcd:  C 65.78,  H 4.24,  N 12.38;  Found:  C 65.93,  H 4.43,  N 12.21;  1H-NMR (DMSO-d6)   (ppm) 8.12-7.25 (17H, m, Ar-H),  2.43 (3H, s, CH3); MS m/z 565 (M+);  15, yield 90%, m.p. 204oC Analysis for C32H26ClN7O2S (%):  Calcd:  C 63.21,  H 4.28,  N 16.13;  Found:  C 62.98,  H 4.46,  N 15.86;  MS m/z 607 (M+);  16, yield 54%, m.p. 116oC Analysis for C32H25ClN4O (%):  Calcd:  C74.35,  H 4.84,  N 10.84;  Found:  C 74.55,  H 4.97,  N 10.92;  MS m/z 516 (M+).
(E)-3-(4-chloro-3-methylbenzoyl)-4(4-methoxyphenyl)-2-(2-phenyl-1H-indol-3-yl)-3-butenoic acid (4)

A solution of 2 (0.01 mol), anisaldehyde (0.01 mol), piperidine (few drops) in ethanol (30 ml) was refluxed for 2 hr.  The solid separated after cooling was crystallized from ethanol to give 4 (yield 50%), m.p. 198oC Analysis for C33H26ClNO4 (%):  Calcd:  C 73.95,  H 4.86,  N 2.61;  Found:  C 74.27,  H 4.75,  N 2.80;  MS m/z 535 (M+). 

3-(4-Chloro-3-methylphenyl)-5(2-phenyl-1H-indol-3-yl)-4,5-dihydro-6H-1,2-oxazin-6-one (6)
Method A

A mixture of 2 (0.01 mol), NH2OH.HCl (0.01 mol) and pyridine (20 ml) was gently refluxed for 20 hr, cooled, poured onto cold dil HCl and the solid obtained was crystallized from benzene to give 6 (yield 40%, m.p. 152oC Analysis for C25H19ClN2O2 (%) Calcd: C 72.38, H 4.58, N 6.76; Found:  C 72.15, H 4.60, N 6.93; MS m/z 414 (M+).

Method B

A solution of 5(0.01 mol) in acetic anhydride (20 ml) was refluxed for 4 hr. The solid obtained after concentration and cooling was crystallized from benzene to give 6 in 30% yield.

5-(4-Chloro-3-methylphenyl)-3-(2-phenyl-1H-indol-3-yl)-2(3H)-furanone (7)

Method A

A solution of acid 2(0.01 mol) in acetic anhydride (20 ml) was refluxed for 4 hr. The solid obtained after concentration and cooling was crystallized from benzene to give 7 (yield 63%), m.p. 246oC Analysis for C25H18ClNO2 (%):  Calcd:  C 75.09,  H 4.51,  N 3.50;  Found:  C 75.26,  H 4.72,  N 3.71;  MS m/z 399 (M+).

Method B
The acid 2(0.01 mol) was heated at its melting point for 30 minutes and the resulting solid was crystallized from benzene to give 7.

Hydrolysis of 7. Formation of 2
A solution of 7 (1 g) in ethanol (10 ml) was treated with sodium hydroxide (1 g in 5 ml water), then heated under reflux for 2 hr. The cooled solution was acidified with dilute HCl and the precipitate was crystallized from ethanol to give 2.

6-(4-Chloro-3-methylphenyl)-2-methyl-4-(2-phenyl-1H-indol-3-yl)-4,5-dihydro-3(2H)-pyridazinone (3c)
Method A
A warm solution of 3a (0.01 mol) in ethanol (20 ml) was treated with ethanolic NaOH solution (25 ml; 20%) and then chloroacetic acid (0.01 mol) was added dropwise with continuous shaking.  The reaction mixture was refluxed for 2 hr., cooled, treated with dilute HCl and the solid obtained was crystallized from ethanol to give 3c (yield 60%, m.p. 179oC Analysis for C26H22ClN3O (%):  Calcd:  C 72.98,  H 5.15,  N 9.82;  Found:  C 73.14,  H 5.13,  N 10.00;  MS m/z 427 (M+).

Method B
A mixture of 3a (0.01 mol), anhydrous potassium carbonate (0.03 mol), dimethylsulfate (0.03 mol) and dry acetone (50 ml) was refluxed for 32 hr.  After removing the excess solvent, the product was crystallized from ethanol to give 3c.

Ethyl-2-{[6-(4-chloro-3-methylphenyl)-4-(2-phenyl-1H-indol-3-yl)-3-pyridazinyl]sulfanyl} acetate (19)

A mixture of 18 (0.01 mol), anhydrous potassium carbonate (0.03 mol), ethyl bromoacetate (0.03 mol) and dry acetone (50 ml) was refluxed for 32 hr.  After removing the excess solvent, the product was crystallized from pet. ether 100-120oC to give 19 (yield 50%), m.p. 75oC Analysis for C29H24ClN3O2S (%):  Calcd:  C 67.77,  H 4.67,  N 8.18;  Found:  C 68.03,  H 4.79,  N 8.07;  MS m/z 513 (M+).

6-(4-Chloro-3-methylphenyl)-4-(2-phenyl-1H-indol-3-yl)-2-(1-piperidinylmethyl)-4,5 dihydro-3(2H)pyridazinone (3d)
A mixture of 3a (0.01 mol), piperidine (0.02 mol) and formaldehyde (2.5 ml) in methanol (50 ml) was refluxed for 2 hr., then kept overnight at room temperature, then treated with H2O and the precipitated solid filtered and crystallized from ethanol to give 3d (yield 65%, m.p. 242oC Analysis for C31H31ClN4O (%): Calcd: C 72.87,  H 6.07,  N 10.97;  Found:  C 72.85,  H 6.34,  N 11.09;  MS m/z 510 (M+).

2-Acetyl-6-(4-chloro-3-methylphenyl)-4-(2-phenyl-1H-indol-3-yl)-4,5-dihydro-3-(2H)pyridazinone (3e), 2-(4-chloro-3-methyl-phenyl)-4-(2-phenyl-1H-indol-3-yl)-10H-pyridazino[6,1-b] quinazolin-10-one (13)
A mixture of 3a (0.01 mol) and acetyl chloride (0.012 mol) or 8 (0.01 mol) and anthranilic acid (0.012 mol) was heated on an oil bath at 140oC for 3 hr., cooled and triturated with ethanol.  The solid obtained was crystallized from ethanol to give 3e and 13, respectively (3e, yield 62%), m.p. 236oC Analysis for C27H22ClN3O2 (%): Calcd: C 71.13, H 4.83,  N 9.22;  Found:  C 70.99,  H 5.02,  N 9.46;  MS m/z 455 (M+); 13, yield 63%, m.p. 278oC Analysis for C32H21ClN4O (%): Calcd:  C 74.93,  H 4.1,  N 10.93;  Found:  C 75.08, H 3.91, N 10.97;  1H-NMR (DMSO-d6)  (ppm) 8.38-7.56 (17H, m, Ar-H), 2.51 (3H, s, CH3);  MS m/z 512 (M+).

3-Chloro-4-(2-phenyl-1H-indol-3-yl)-6-(4-chloro-3-methylphenyl) pyridazine (8)
A mixture of 3a (0.01 mol) and POCl3 (10 ml) was gently refluxed for 1 hr., cooled, treated with crushed ice and the precipitated solid filtered and crystallized from ethanol to give 8 (yield 35%), m.p, 208oC Analysis for C25H17Cl2N3 (%):  Calcd:  C 69.77,  H 3.95,  N 9.77;  Found:  C 69.98,  H 3.77,  N 9.92;  1H-NMR (DMSO-d6)  (ppm) 8.41-7.59 (13H, m, Ar-H), 2.44 (3H, s, CH3);  MS m/z 429 (M+).

6-(4-Chloro-3-methylphenyl)-8-(2-phenyl-1H-indol-3-yl)[1,2,3,4] tetrazolo [1,5-b] pyridazine (12)
Method A
A mixture of 8 (1g), sodium azide (1g), water (5 ml) and dimethyl formamide (20 ml) was boiled for 2 hr. and cooled. The solid obtained upon dilution with water was filtered and crystallized from petroleum ether 100-120oC to give 12 (yield 48 %), m.p, 119oC Analysis for C25H17ClN6 (%):  Calcd:  C68.73,  H 3.89,  N 19.24;  Found:  C 68.86,  H 3.70,  N 18.97;  1H-NMR (DMSO-d6)  (ppm) 8.49-6.92 (13H, m, Ar-H), 2.52 (3H, s, CH3); MS m/z 436 (M+).

Method B
        An aqueous solution of sodium nitrite (0.03 mol in 10 ml H2O), is added dropwise with stirring to a solution of 9(0.01 mol) in acetic acid (10 ml) and stirring is continued for 1 hr.  The solid formed is filtered and crystallized from petroleum ether to give 12.

3-Methoxy-4-(2-phenyl-1H-indol-3-yl)-6-(4-chloro-3-methylphenyl) pyridazine (17)
The chloro compound 8 (0.01 mol) was added to sodium methoxide solution [from sodium (0.1 mol) in absolute methanol (50 ml)].  The mixture was refluxed for 2 hr., then evaporated under reduced pressure. To the residue was added water (20 ml) and insoluble matter was filtered and crystallized from petroleum ether 100-120oC to give 17 (yield 70%), m.p. 88oC  Analysis for C26H20ClN3O(%):  Calcd C 73.33,  H 4.70,  N 9.87;  Found: C 73.10, H 4.81,  N 9.78;  MS m/z 425 (M+).

6-(4-Chloro-3-methylphenyl)-4-(2-phenyl-1H-indol-3-yl)-3(2H)-pyridazine thione (18)

A solution of 3a (0.1 mol), P2S5​ (0.03 mol) and dry xylene (50 ml) was boiled under reflux for 6 hr.  The reaction mixture was filtered while hot and then concentrated.  The product which separated on cooling, was crystallized from benzene to give 18 (yield 60%), m.p. 216oC Analysis for C25H18ClN3S (%): Calcd: C 70.18,  H 4.21,  N 9.82,  S 7.49;  Found:  C 69.86,  H 4.34,  N 9.99,  S 7.62;  1H-NMR (DMSO-d6)  (ppm) 7.91-7.22 (13H, m, Ar-H),  2.2 (3H, s, CH3);  MS m/z 427 (M+).

Bis[6-(4-Chloro-3-methylphenyl)-4-(2-phenyl-1H-indol-3-yl)-3-pyridazinyl]disulfide (20)
A solution of iodine (0.02 mol) in 5% KI solution (100 ml) was added dropwise with stirring to a solution of 18 (0.01 mol) in 10% aqueous sodium hydroxide (10 ml) until the color of iodine persists. The solid formed was filtered and crystallized from benzene to give 20 (yield 60%), m.p. 202oC Analysis for C50H34Cl2N6S2 (%): Calcd: C 70.34,  H 3.99,  N 9.85;  Found:  C 70.50,  H 3.87,  N 10.10;  1H-NMR (DMSO-d6) (ppm) 8.33-7.53 (26H, m, Ar-H), 2.51 (6H, s, 2 x CH3);  MS m/z 852 (M+).

Results and Discussion

The reaction of 4-oxo-4-(4-chloro-3-methylphenyl)-2-butenoic acid (1) with 2-phenyl-1H-indole in dry benzene gave the adduct (2). The structure of the adduct was derived from the IR spectrum which showed bands at 1697, 1683 and 3402 cm-1 for C=O (acid), C=O (ketone) and NH.

The reaction of 2 with hydrazine hydrate and/or phenylhydrazine in boiling ethanol gave the pyridazinone derivatives 3a and 3b, respectively.  IR spectra of 3a and 3b showed C=O at 1710-1670 and C=N at 1605-1601 cm-1.

Condensation of 2 with anisaldehyde in boiling ethanol with a few drops of piperidine gave compound 4.  Its IR spectrum exhibited C=O (acid) at 1700 and C=O at 1684 cm-1.

The behavior of 2 with hydroxylamine hydrochloride in different medium has been studied.  Thus, 2 condensed with NH2OH.HCl in boiling ethanol yielded the corresponding oxime 5. When the reaction was carried out in boiling pyridine the corresponding oxazinone 6 was obtained.  Interestingly, oxime 5 could be converted to oxazinone 6 by boiling in acetic anhydride.  The IR spectrum of 5 was characterized by a band at 1717 (C=O acid) and at 1607 (C=N), while the IR spectrum of 6 showed a band at 1701 (C=O) and a band at 1607 cm-1 (C=N).

Compound 2 was easily dehydrated by boiling with acetic anhydride or by heating at its melting point and yielded the furanone derivative 7. The structure of 7 was established from the following findings:  (a) It is insoluble in aqueous alkali,  (b)  it readily hydrolyses by hot alkali giving the corresponding acid 2, (c) its IR spectrum showed strong absorption at 1769 characteristic of five membered lactone and the band for conjugated C=C at 1645 cm-1, (d) compound 7 reacted with hydrazine hydrate in boiling ethanol to give 3a which was identified by its m.p. and m.m.p. determination.

Surprisingly, the reaction of chloroacetic acid with 3a in ethanol in presence of 20% ethanolic NaOH gave the 2-methyl pyridazinone derivative 3c, presumably through the normal substitution reaction followed by decarboxylation.  Alternatively, compound 3a can be obtained by methylation of pyridazinone 3a with dimethylsulfate in acetone in the presence of potassium carbonate. The IR spectrum of 3c showed C=O at 1670 and C=N at 1605 cm-1.
Compound 3a was subjected to further studies.  Thus, reaction of 3a with formaldehyde-piperidine under Mannich’s reaction conditions and/or acetyl chloride gave the 2-substituted pyridazinone derivatives 3d and 3e, respectively.  Their IR spectra showed the bands of C=O at 1670 and C=N at 1605 cm-1. 

The behavior of the pyridazinone derivative 3a towards electrophilic reagents like POCl3 has also been investigated. Treatment of 3a with POCl3 gave the 3-chloropyridazine derivatives 8, by substitution of the enolic hydroxyl group with chlorine together with dehydrogenation.  This is in accordance with a previous result [20].  Its structure was derived from its IR spectrum which showed C=N at 1601 cm-1 and being devoid of C=O.

The resulting chloro derivative has been used as starting material for the preparation of a series of new compounds.

Thus, reaction of 8 with hydrazine hydrate gave the 3-hydrazino derivative 9, which when allowed to react with acetylacetone in methanol gave the pyrazolopyridazine derivative 10. Their IR spectra showed the bands of  C=N at 1602-1585 cm-1.

Structure of hydrazino derivative 9 was further established by its reaction with anisaldehyde to give the condensed product 11.  Its IR spectrum showed bands for C=N at 1616 and 1599.

Reaction of 8 with sodium azide in dimethylformamide gave the tetrazolopyridazine derivative 12.  IR spectrum of 12 showed absorption band at 1603 cm-1 attributable to C=N.  An alternative route for the preparation of 12 is the reaction of hydrazino derivative 9 with nitrous acid to give the same compound 12.  The similarity of these compounds was identified by IR and by m.m.p, determination with the sample prepared above.

Anthranilic acid reacted with 8 at 200oC to give the quinazolinone derivative 13.  The IR spectrum of 13 showed a band [21] at 1705 (C=O) and 1630 cm-1 (C=N).

Interestingly, when compound 8 was allowed to react with sulfanilamide and sulfaguanidine in absolute ethanol the products were the 3-substituted pyridazine derivatives 14 and 15, respectively.  Their IR spectra showed bands at 1626-1624 cm-1 (C=N).

Reaction of 8 with p-anisidine gave compound 16.  Its IR spectrum showed band attributable to C=N at 1614 cm-1.

Reaction of 8 with sodium methoxide gave the 3-methoxy pyridazine derivative 17, which showed in its IR spectrum C=N at 1616 cm-1.

The reaction of 3a with phosphorus pentasulfide in dry xylene gave the pyridazine thione (18); a reaction in which thioketone formation together with dehydrogenation took place. IR spectrum of 18 exhibited characteristic absorption bands of N-C=S at 1474, C=S at 1371 and C=N at 1599 cm-1.  Structure of the thione (18) finds a further support from the following chemical reactions (a)  treatment of the thione 18 with ethyl bromoacetate in dry acetone in presence of anhydrous potassium carbonate yielded the S-derivative 19. Its IR spectrum showed C=O (ester) at 1732 and C=N at 1599 cm-1
(b) compound 18 was oxidized to the corresponding disulfide 20 upon treatment with iodine in the presence of potassium iodide.  The IR spectrum of 20 showed the band of C=N at 1603 cm-1.

References

[1]
Dantia, A., Sehgal, V. and Upreti, M. “Synthesis of Dihydro-2-(2-phenyl indol-3-yl)–4-aryl–1,5- benzothiazepines”.  Phosphorus, Sulfur, Silicon Relat. Elem., 105 (1995) 93-99.

[2]
Varvaresou, A., Tsantili-Kakoulidou, A., Siatra-Papastaikoudi, T. and E. Tiligada. “Synthesis and Biological Evaluation of Indole Containing Derivatives of Thiosemicarbazide and Their Cyclic 1,2,4- triazole and 1,3,4-thiadiazole Analogs. Arzneim Forsch, 50 (2000) 48-54.
[3]
Mohan, J. and Kataria, S. “Condensed Heterocyclic Systems Containing Bridgehead Nitrogen Atom: Synthesis and Bioactivity of Thiazolo (3’, 2’:2,3) (1,2,4) Triazino (5,6-b) Indole and Isomeric Thiazolo (2’,3’:3,4) (1,2,4) Triazin (5,6-b) Indole. Indian Chem J., Sect B 35, (1996) 456-458.

[4]
Palluotto, F., Carotti, A., Casini, G., Ferappi, M., Rosata, A., Vitali, C. and Campagna, F. “ Synthesis and Antibacterial Activity of 2-aryl –2,5- dihydro –3(3H)- oxo -pyridazino [4,3-b] indole-4- carboxylic Acids ”. Farmaco, 54, No. 3 (1999), 191-194.

[5]
Dzurilla, M., Ruzinsky, M., Kutschy, P., Tewari, J. and Kovacik, V. “Application of 2-substituted ethyl isothiocyanates and 2- aminothiols in the Synthesis of the Analogs of Indole Phytoalexin Camalexin”. Collect. Czech. Chem. Commun, 64 (1999), 1448-1456. 

[6]
Kutsky, P., Dzurilla, Takasugi, M. and Sabova, A. “Synthesis of sSome Analogs of Indole Phytoalexins Brassinin and Methoxybrassenin B and Their Positional Isomers”. Collect Czech. Chem. Commun, 64(1999), 348-362.

[7]
Kutsky,P., Dzurilla, M., Takasugi, M., Toerock, M., and Achbergerova, I. “New Synthesis of Indole Phytoalexins and Related Compounds”. Tetrahedron, 54 (1998), 3549-3566. 

[8]
Khan, M.H., Twari, S., Begum, K. and Nizamuddin. “Synthesis of Some 3’- (5-substituted-3-mercapto-1,2,4-triazol-4-yl) Spiro (indole-3,2’-thiazolidine) – 2,4’-diones and 3- substituted-1,2,4-triazolo (3,4-b) indolo (3,2-e) (1,3,4) thiadiazoles as Fungicides”. Indian Chem J., Sect B, 37 (1998), 1075-1077.

[9]
Machia, M., Mamera, C., Nencetti, S., Rossello, A., Broccali, G. and Limonta, D. “Synthesis and Antimicrobial Activity of Benzo (a) dihydrocarbazole and Benzotetrahydrocyclohept (1,2-b) Indole Derivatives.” Farmaco, 51 (1996), 75-78. 

[10]
Garuti, L., Roberti, M., Rossi, T., Castelli, M. and Malagoli, M. “Synthesis and Antiproliferative Activity of 3- substituted 1 H-indole (3,2-d)-1,2,3-triazin-4(3H)-ones.” Eur. J. Med. Chem. Chim. Ther., 33(1998), 43-46. 

[11]
Draheim, S. A., Bach, N. J., Dillard, R. D., Berry, D. R. and Carlson, D. G. “Indole Inhibitors of Human Nonpancreatic Secretory Phospholipase A2.3. indole-3-glyoxamides”. J. Med. Chem., 39 (1996), 5159-5175. 

[12]
Battagba, S., Boldrini, E., Settimo,F.D., Dondio, G. and Motta, C. L. “Indole Amide Derivatives: Synthesis, Structure-activity Relationships and Molecular Modelling Studies of a New Series of Histamine H1-receptor Antagonists”. Eur. J.Med. Chem. Chim. Ther., 34 (1999), 93-106.

[13]
Zotova, S.A., Korneeva, T.M., Shvedov, V.I., Fadaeva, N.I. and Leneva, I. A. “Synthesis and Antiviral Activity of Indole and Benzofuran Sulfides”. Pharm chem J., 29 (1995), 57-59.

[14]
Lai G. and Anderson, W.K. “Synthesis of Novel Indole Analogues of Mycophenolic Acid as Potential Antineoplastic Agents”. Tetrahedron, 56 (2000), 2583-2590. 

[15] 
Amir, M., Dhar, N. and Tiwari, S.K. “Synthesis and Anti-inflammatory Activity of Some New Indole and Indazole Derivatives”. Indian.J.Chem. Sect B., 36 1997), 96-98

[16]
Grasso, S., Molica, C., Monforte, A.M., Monforte, P. and Zappala., M. “Synthesis and Antihypertensive Activity Evaluation of Indole Derivatives N-acetamido Substituted”. Farmaco., 50 (1995), 113-118.

[17]
Katayama, M. and Gautam, R.K. “Synthesis and Biological, Activities of Substituted 4,4,4-trifluoro-3- (indole-3-) Butyric Acids, Novel Fluorinated Plant Growth Regulators”. Biosci. Biotechnol. Biochem., 60 (1996), 755-759.

[18]
Katayama, M., Kato, K., Kimoto, H. and Fuju, S. “(S)- (+)-4,4,4- trifluoro-3-(indole-3-) Butyric Acids, A Novel Fluorinated Plant Growth Regulators”. Experientia, 51(1995), 721-724.

[19]
Mewshaw, R. E., Webb, M. B.,Marquis,K,L., Mc Gaughey, G.B. and Shi, X. “New Generation Dopaminergic Agents. 6. Structure-activity Relationship Studies of a Series of 4-(aminoethoxy) Indole and 4-( aminoethoxy) Indolone Derivatives Based on the Newly Discovered 3-hydroxyphenoxyethylamine D and 2 # Template”. J. Med. Chem., 42 (1999), 2007-2020. 

[20]
Sayed, G. H., Radwan, A., Hamed, A. A. and El-Sayed Boraie, W. “The Effect of Solvent on the Synthesis of Pyridazinones and Some Reactions of the New Compounds”. Bull. Chem. Soc. Jpn., 66 (1993),  477-482.

[21]
Katrizky, A.R. Physical Methods in Heterocyclic Chemistry. New York: Academic Press, 1963. 

تخليق بعض المركبات المحتوية على 2-فينيل - 1 - يد - اندوليل

محمد بن علي آل هيازع

قسم الكيمياء  كلية العلوم ، جامعة الملك خالد، ص 0 ب 9095،
أبها،  المملكة العربية السعودية

ملخص البحث : 
يتفـاعل 2-فينيل اندول مع مركب 4-أوكسو-4- ( 4-كلورو-3-ميثيل فينيل ) -2- حمض البيوتينويك معطياً مشتق حمض البيوتانويك المقابل (2)0 ويتفاعل (2) مع الهيدرازينات ، الأنيزالدهيد والهيدروكسيل أمين هيدروكلوريد في أوساط مختلفة معطياً مشتقات البيريدازينون ، الارايليدين ، الأوكسيم والاكسازينون0 وتم نزع الماء من (2) ليعطي مشتق الفيورانون0 كما يتفاعل البيريدازينون الناتج مع حمض كلوروالاسيتيك ، الفومالدهيد – بيريدين ، كلوريد الاسيتيل ، أوكسى كلوريد الفوسفور وخامس كبريتيد الفوسفور معطيان – مشتقات البيريدازينون وكذلك مستقات الكلورووالثيون0 كذلك تم تفاعل مشتق الكلورو مع هيدرات الهيدرازين ، ازيد الصوديوم ، حمض الانثرانيليك ، سلفانيلاميد، سلفاجوانيدين ، بارا – انيذيدين وميثوكسيد الصوديوم0 كما تم دراسة سلوك مشتق الثيون اتجاه ايثيل برومواسيتات واليود0 


وتم إثبات تركيب هذه المركبات بالوسائل الطيفية المختلفة0
Scheme  1





Scheme  2





Scheme  3
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