Synthesis of new pyrazole -3-one derivatives containing azo group
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الخلاصة:
      تضمن البحث تحضير مركبات حلقية غير متجانسة ومشتقات جديدة للبايرازول -3- آون   من  خلال مرحلتين :-

المرحلة الاولى من البحث تضمنت تحضير مركبات ازو جديدة للمركب 3- كلورو انلين و3- برومو انلين من خلال تفاعلات ازدواج مع الاثيل اسيتواستيت .

اما المرحلة الثانية فقد تضمنت الغلق الحلقي للمشتقات الجديدة مع المركب 2 ، 4 -  ثنائي فنيل هيدرازين والفنيل هيدارزين .

وقد تم استخدام كروموتوغرافيا الطبقة الرقيقة TLC لمتابعة سير ميكانيكية التفاعلات الكيميائية واستخدام تقنية FT-IR وC.H.N  لتشخيص المركبات المحضرة وقد أثبتت النتائج صحة التراكيب الكيميائية للمشتقات المحضرة .

Abstract:


This research deals with preparating a new heterocyclic compounds and new derivatives for pyrazole -3-one, via tow steps:

The first step of this study includes preparation new azo compounds for 3-chloro aniline and 3- Bromo aniline by coupling reactions of diazonium salt with ethyl aceto acetate.

The Second step includes the cyclization of the new derivatives with the compounds phenyl hydrazine and 2,4- dinitro phenyl hydrazine .
Thin layer chromatography were used to follow the chemical reaction and to characterize the new derivatives by using FT-IR and C.H.N. techniques, the results proved the correctiness of the chemical structures for the prepard derivatives . 

Introduction:

the hetero cyclic compounds is classified as aliphatic and aromatic compounds, Alarge number of heterocyclic compourds are essential for life,and Various such as alkaloids, antibiotics, essential amino acids, vitamins, hemoglobin, hormones and alarge number of synthetic drugs and dyes contain hetero cyclicring systems(1)
Aheterocyclic ring may comprise of one or more atoms which may be saturated or unsaturated, and might be similar or dissimilar(2)
Pyrazoles are considered the most important of hetreocyclic compounds which have abroad pharmaceutical effects on humans(3.4).

Pyrazoles are used for the analgesic(5) anti - inflammatory(6) anti -iarrhythmiz, tranquilizing, muscle relaxing, anti – convulsant, anti – diabetic and anti – bacterial activities(7).
The most importamt pyrazole derivatives is antipyrin(8) which became the most widely used drug in the world due to the higly successful in treating fever.

Butazolidine is used as anti – inflammatory , anti – arthritis and have dangerous side effects(9). 

Pyrazoline is colorless liquid with boiling point 140 Cº  and unstable towards hot water, while pyrazole is very stable towards acids and alkali solutions(10)., with a melting point 70 Cº .
Experimental 

Materials:-

         The necessary chemical materials were purchased from Merck and Fluka: Ethanol absolute, methamol, hydrochloric acid, m-Bromo aniline, m-chloro aniline, Iodine , sodium nitrite, ethyl aceto aetate, phenyl hydrazine,Benzene, 2,4 – dinitro phenyl hydrazine and sodinm hydroxide.

Measurements:

Melting points (m.p.) of the synthesized compounds were determined in open capillary tube and are uncorrected by a Barnstead Electro Thermal melting point, 9300-u.k. the IR spectrum (υ-cm-1) was obtained with Testseon shimadzu(FT – IR 8000 series. Japan),using the KBr pellet technique .
The Elemental analysis were measured by Eurovectro, EA3000A, Italy.

Thin layer chromatography (TLC) was preformed on silica gel G for(TLC) and Spots were visualized by Iodine vapors.

Synthesis of  compound( A) :
Ethyl 2-(( 3- chloro phenyl) diazenyl) – 3 – oxobutanoate
This compound prepared from  solving 3-chloro aniline with ethyl aceto acetate  by two steps :
The first step includs solving 3-chloro aniline (1.5 ml , 0.011 mole) in hydrochloric acid (10 ml) with (20ml) of distilled water and (0.69 gm,0,012 mole) of sodium nitrite that solved in (10 ml) distilled water ,was add and maintained at temperature  not above (0-5) Cº( ice - bath) to form Diazoinum salt.

The second step includs coupling reactions between the product compound with one mole from ethyl aceto acetate (1.5ml, 0.01 mole) solved  in 30 ml absolute ethanol and (10 ml) sodium hydroxid ( %10
 ) .
Synthesis of compound (B) :
Ethyl  2- (( 3- bromo phenyl ) diazenyl ) – 3- oxobutanoate .
This compound prepared from solving 3-bromo aniline with ethyl aceto acetate by two steps: 

 The first step includes solving 3-bromo aniline (2 ml , 0.011 mole) in hydrochloric acid (10 ml) with (20ml) of distilled water and (0.69 gm,0,012 mole) of sodium nitrite that solved in (10 ml) distilled water ,was add and maintained at temperature  not above (0-5) Cº( ice - bath) to form Diazoinum salt.

The second step includes coupling reaction between the product  compound with one mole from ethyl aceto acetate (1.5ml, 0.01 mole) solved  in 30 ml absolute ethanol and (10 ml) sodium hydroxide ( %10
 ) . 
Synthesis of compound (A1) :
4- [(3 – chloro phenyl) diazenyl] -2- (2,4- dinitrophenyl) -5- methyl -2,4- di hydro -3H- pyrazol -3-one.

compound A (0.268 gm, 0.0006 mol) and 2,4- di nitro phenyl hydrazine (0.25 gm, 0.0012 mole) in 50 ml absolute  ethanol , the mixture was refluxed for    6 h  at 70 Cº. The precipitate obtained was filtered, washed and recrystallized The completion of the reaction was monitored by TLC. 
Synthesis of compound( B1) :
4-[(3-bromo phenyl) diazenyl] -2-(2, 4- dinitro phenyl) -5-methyl -2,4-dihydro -3H-pyrdzo l-3- one.

compound B (o.312 gm, 0.0006 mole) and 2,4- dinitrophenyl hydrdzine (0.22 gm, o.oo11 mole) in 50 ml absolute  ethanol ,the mixture was refluxed for 6 h at 70 Cº  . The precipitate obtained was filtered, washed and recrystallized The completion of the reaction was monitored by TLC. 

Synthesis of compound( A2) :
4-[(3- chloro phenyl) diazenyl] -5- methyl -2- phenyl -2,4- dihydro – 3H- pyrazol -3- one.

 compound A (0.32 gm, 0.001 mole) in 50 ml absolute ethanol with phenyl hydrazine( 0.3 ml. 0.002 mole),the mixture was refluxed for 8h at 70 Cº . The precipitate obtained was filtered, washed and recrystallized The completion of the reaction was monitored by TLC. 

Synthesis of compound (B2) :
4-[(3- Bromo phenyl) diazenyl] -5-methyl -2- phenyl -2,4 dihydro – 3H- pyrazol -3- one.

  compound B (0.32 gm, 0.001 mole) in 50 ml absolute ethanol with phenyl hydrazine (0.3 ml, 0.002 mole), the mixture was refuxed for 8h at 70 Cº. The precipitate obtained was filtered, washed and recrystallized The completion of the reaction was monitored by TLC. 

Results and Discussion :
3- Chloro aniline was converted to 3- chloro phenyl diazonium chloride through the reaction with conc. hydro chloric acid and sodium nitrite , diazonium salt was directly introduced in coupling reaction with ethyl aceto acetate to give azo compound ( A ) as coupling product .
The structure of the Synthesized compound (A): yield 77%, m.p. 54-65 Cº      ,the FT.IR spectrum of (A) compound υ(cm-1) :1700(C=O,ketone)                              , 1730 (C=O ,ester),1620 (N=N,azo) , 1520 (C = C ,aromatic ). 750 (C-Cl), 2900 (C-H, aliphatic), 3050 (C-H, aromatic) and disappearance the peak of NH2 in reactant compound which appeared in 3400 cm-1 . The elemental analysis calculated (%) for C12H13N2O3Cl (268.5) : C,53.63 ; H,4.84 ; N,10.42 .

Found :C,53.51; H,4.62 ; N,10.33 .

Azo compound (A) with 2,4- di nitro phenyl hydrazine to produce derivative (A1) ,the structure of the syntnesized compound (A1) : yield 58%, m.p. 157-159 Cº ,The FT.IR spectrum of (A1)compound υ(cm-1) :1670(C=O,ketone),1610 (N=N,azo), 1540 (C = N,pyrazole ring ),1470(C=C, aromatic) 760(C-Cl),1330 the elemental analysis calculated (%) for C16H11N6O5Cl (402.5): C,47.70 ; Found :C,47.62; H,2.65 ; N,20.73 .

Azo compound (A) with phenyl hydrazine to produce derivative (A2)

 the structure of the syntnesized compound (A2): yield 67%, m.p. 115-117 Cº 
,the FT.IR spectrum of (A2)compound υ(cm-1) :1660(C=O,ketone),1630 (N=N,azo), 1590 (C = N ,pyrazole ring ), 1500 (C=C , aromatic) 730(C-Cl) .

The elemental analysis calculated (%) for C16H13N4OCl (312.5);C,61.44;H,4.16;N,17.92; found; C,61.22; H,4.11 ; N,17.77 

3- Bromo aniline was converted to 3- bromo phenyl diazonium chloride through the reaction with conc. hydro chloric acid and sodium nitrite , diazonium salt was directly introduced in coupling reaction with ethyl aceto acetate to give azo compound ( B ) as coupling product .
 The structure of the synthesized compound (B): yield 5690, m.p. 71-73 Cº   
, the FT-IR Specfrum of  B υ(cm-1): 1715 (C=O, Ketone), 1735 (C=O , ester), 1660 (N=N, azo), 1590(C=C , aromatic), 660     (C-Br) , 2890 (C-H, aliphatic), 3100 (C-H, aromatic), and disappearance the peak of( - NH2) in  reactant  compound which appeared in 3400 cm-1 , the elemental analysis calculated (%) 
for C12H13N2O3Br (313): C, 46.00;H, 4.15; N, 8.94, found: C, 45.80; H, 4.08; N,8.82

Azo compound (B) with 2,4- di nitro phenyl hydrazine to produce derivative (B1),the structure of synthesized compound (B1) ;yield 70% ; m.p. 177 – 179 Cº        ; the FT – IR spectrum of( B1) υ (cm-1) ; 1730 (C=O, Ketone), 1660 (N=N, azo), 1580 (C=N, pyrazolel ring ) 1586 (C=C, aromatic), 680 (C-Br), 1335 (-NO2, stretch), 1520 (-NO2, bending). the elemental analysis calculated (%) for C16H11N6O5Br (447) : C,42.95; H,2.46; N,18.79,
Found: C,42.79; H 2.22; N;18.61
 Azo compound (B) with phenyl hydrazine to produce derivative (B2),the structure of synthesized compound(B2): yield 60%; m.p. 129 – 131 Cº      ; the FT-IR spectrum of( B2) υ (cm-1): 1665 (C=O, Ketone), 1640 (N=N, azo), 1585 (C=N, pyrazole ring), 1540 (C=C, aromatic), 698 (C-Br) ,the elemental analysis calaulated (%) for C16H13N4OBr (357) : C,53.78;H,3.64; N,15.68

Found:C,53.55;H,3.49; N,15.52
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SCHEME(1)

Synthetic pathway for preparation of compounds A,A1,A2
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SCHEME(2)

Synthetic pathway for preparation of compounds B,B1,B2
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 Fig (1) :FT-IR for   Ethyl 2-(( 3- chloro phenyl) diazenyl) – 3 – oxobutanoate
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 Fig (2) :FT-IR for    4- [(3 – chloro phenyl) diazenyl] -2- (2,4- dinitrophenyl) -5- methyl -2,4- di hydro -3H- pyrazol -3-one.
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 Fig (3) :FT-IR for   4-[(3- chloro phenyl) diazenyl] -5- methyl -2- phenyl -2,4- dihydro – 3H- pyrazol -3- one.
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Fig (4) :FT-IR   for   Ethyl 2-(( 3- chloro phenyl) diazenyl) – 3 – oxobutanoate                                                                                                    
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Fig (5) :FT-IR for    4-[(3-bromo phenyl) diazenyl] -2-(2, 4- dinitro phenyl) -5-methyl -2,4-dihydro -3H-pyrdzo l-3- one.
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 Fig (6) :FT-IR for   4-[(3- Bromo phenyl) diazenyl] -5-methyl -2- phenyl -2,4 dihydro – 3H- pyrazol -3- one.

Table(1) Physical and analytical data of compounds :
	No.
	M.F
	Μ.wt

gm/mole
	Yield %
	m.p.cْ
	Rf(4:1)

(Benz:Methanol)
	Colour

	A
	C12H13N2O3Cl
	268.5
	77
	54-56
	           0.81
	Yellow

	A1
	C16H11N6O5Cl
	402.5
	58
	157-159
	           0.68
	Orange

	A2
	C16H13N4OCl
	312.5
	67
	115-117
	           0.72
	Orange

	B
	C12H13N2O3Br
	313
	56
	71-73
	           0.56
	Red

	B1
	C16H11N6O5Br
	447
	70
	177-179
	           0.75
	Red

	B2
	C16H13N4OBr
	357
	60
	129-131
	           0.59
	Red


Table(2) the FT-IR Spectral data of the compounds (υ cm-1) :
	No.
	Ketone
	Ester

υC=O
	Azo υN=N
	Pyvazole

υC=N
	Aromatic

υC=C
	υC-Cl
	υC-Br
	Stretch

-NO2

	A
	1700
	1730
	1620
	-
	1520
	750
	-
	-

	A1
	1670
	-
	1610
	1540
	1470
	760
	-
	1330

	A2
	1660
	-
	1630
	1590
	1500
	730
	-
	-

	B
	1715
	1735
	1660
	-
	1590
	-
	660
	-

	B1
	1730
	-
	1660
	1580
	1586
	-
	680
	1335

	B2
	1665
	-
	1640
	1585
	1540
	-
	698
	-


Table(3) Elemental analysis of compounds :
	No.
	M.F
	
	% C
	% H
	% N

	A
	C12H13N2O3Cl
	Calcul.

Found
	53.63

53.51
	4.84

4.62
	10.42

10.33

	A1
	C16H11N6O5Cl
	
	47.70

47.62
	2.73

2.65
	20.86

20.73

	A2
	C16H13N4OCl
	
	61.44

61.22
	4.16

4.11
	17.92

17.77

	B
	C12H13N2O3Br
	
	45.00

45.80
	4.15

4.08
	8.94

8.82

	B1
	C16H11N6O5Br
	
	42.95

42.79
	2.46

2.22
	18.79

18.61

	B2
	C16H13N4OBr
	
	53.78

53.55
	3.64

3.49
	15.68

15.52
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