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ABSTRACT 

The research included two lines to prepare new derivatives of Formazan of medical and industrial importance, and the 

preparation carried out according to the following lines: The first line: four formazan derivatives were prepared by coupling 

the base of the preparation with aromatic amines (P-nitro aniline, O-hydroxy aniline, P-chloro aniline, 4-amino-5-methyl-2-

phenyl-1.2-dihydro-3H-pyrozol-3-one) in a basic medium with the azotation step. As for the imine used, it was prepared 

through the condensation reaction of anthranilic with (o-phenylenediamine) in an acidic medium to form the first amine, 

which was treated with four types of aldehydes (vanilline, 2-nitro benzaldehyde, o-hydroxy benzaldehyde, p-

hydroxybenzaldehyde) to form four new derivatives of the imine compound., The second line: two derivatives of formazan 

were prepared by reaction of two derivatives of the new imine compounds with two types of amines (P-chloro aniline, 

benzo imidazole-2-amine) in a basic medium where they were lubricated to accumulate the formazan compounds. As for the 

new Schiff base compounds, they were prepared from the condensation reaction of anthranilic with (p-phenylene diamine) 

in the presence of sulfuric acid (H2SO4) to form the first amines, which were treated with two types of aldehydes (vanilline 

P-nitro benzaldehyde,) to form Schiff bases. Each reaction is followed by TLC technology as well as measurement of the 

melting point of the prepared compounds. Study the chromatographic behavior of the prepared compounds. All compounds 

prepared were identified using different chemical techniques, such as (1H.NMR spectra, 13C.NMR-spectra, FT.IR-spectra), 

melting points and physical properties. 
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Introduction 
 

Formazans are characterized by bond (-N=N-C=N). Sometimes formazan compounds
(1-3)

 are derived from amine, so 

their general
(4-8)

 formula is 

 
 

but if it is derived from hydrazine, then its formula is
(9-12))

 

 

 
 

Where (R) is a homogeneous or heterogeneous cyclic compound, either (X) is a cyclic substitution group or a group 

of (NO2, CN, OH, SH)
 (13, 14)

. And because of their wide applications, these compounds entered the field of 

coordination chemistry as ligand in the formation of complexes for some elements such as cobalt and iron
(15-20)

 

because they contain an electronic double that is not participant on the nitrogen atom
(21-25) 

. 

 

  
Formazan compounds are generally characterized by low melting points despite the large size of their molecules, and 
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they are soluble in chloroform
(26, 27)

, acetone, and ethanol, and are less soluble in water. This type of compound has 

synthetic isomers 
(28-31).

 

 

 
 

Formazan compounds have the ability to form inter-hydrogen bonds within the molecule between the electronic 

duplex located on the nitrogen atom and the hydrogen atom attached to the nitrogen cycle
(32).

 Formazan compounds 

was derived from benzothiazole have anti-bacterial activity. Where they were used as dyes for cotton, wool, and 

sawdust, and these derivatives showed resistance to washing processes due to their high stability
(7, 33)

.
 
Formazans 

derived from sulfamethoxazole are bioactive 
(34-37)

. Formazan derivatives may contain other groups associated with it 

showing colors, such as (OH, NH), or they may contain two or three azo groups, and the latter is preferred over 

compounds containing one group in dyeing because of their stronger application of color to tissue and cellulose 

fibers
(38)

. Formazan derivatives prepared by a diamine technician have proven pharmacological efficacy as anti-

fungi, anti-malarial, antioxidant, antimicrobial, and certain types of bacteria 
(38).

 

 

Experimental and Apparatuses 

 

All chemicals used (purity 99.98%), FT.IR-spectra: were recorded on Shimadzu 8300, KBr-disc, 
1
HNMR-spectra 

were recorded on varian 300MHZ spectrometer using TMS 
13

C.NMR–spectra carried out with DMSO-d6 as a 

solvent, The Melting points were determined on Gallenkamp M.F.B 600-010f melting point apparatus., 

Chromatography Technique in Baghdad in Science Ministry and Technology. 

 

Synthesis of Compound [B1] 

 

The compound was prepared by dissolving (0.01M) (1.37gm) of anthranilic acid in (30ml) of absolute ethanol with 

constant stirring, then adding (0.01M) (1.08 gm) of the compound ortho-phenylenediamine and then adding 2-3 

drops of acid. Concentrated sulfuric (H2SO4) and the process of sublimation at a temperature of (76C
○
) for a period 

of (7hr), in which the reaction process was followed up by (TLC). After that, the product was cooled, dried and 

recrystallized with absolute ethanol, its weight and percentage (80%) according to studies
(6-12).

 

 

Synthesis of Compounds [B2-B5]  

 

(0.01M) of compound [B1] dissolved in (30ml) of ethanol, Then added (0.01M) of a compound (vanillin, para-nitro-

benzaldehyde, ortho-hydroxybenzaldehyde, para-hydroxybenzyldehyde) with (1-2) drops of glacial acetic acid to it. 

Sublimation process was carried out at (76 °C) for a period of (5 hours), then the product was cooled, dried, purified 

by filtration and recrystallized with absolute ethanol and its percentage was (78, 85, 80, 82)% of the compound [B2], 

the compound [B3] and the compound [ B4] and compound [B5] respectively, according to studies
(6-12).

 

 

Synthesis of Compounds [B6]  

 

The compound was prepared by dissolving (0.01M) (1.37gm) of anthranilic acid in (30ml) of absolute ethanol with 

constant stirring, then adding (0.01M) (1.08gm) of the compound para-phenylene diamine and then adding (2-3) 

drops of Concentrated sulfuric acid (H2SO4) and the process of sublimation at a temperature of (76C
○
) for a period 

of (5hr). The course of the reaction was followed up by (TLC), after which the product was cooled, dried and 

recrystallized with absolute ethanol, its weight and percentage (83%) according to studies
(6-12). 
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Synthesis of Compounds [B7 – B9]  

 

(0.01M) of compound [B6] was weighed and (30 mL) of ethanol was added to it. Then added (0.01M) of the 

compound (vanillin, para-nitro-benzaldehyde, ortho-hydroxybenzaldehyde with (2) drops of glacial acetic acid. The 

reflux process was carried out at (76 ° C) for a period of (5 hours), then the product was cooled, dried, purified by 

filtration, and recrystallized with absolute ethanol, and its percentage was (80, 83, 80)% of the compound [B7], the 

compound [B8] and the compound [B9] respectively according to studies
(6-12).

. 

 

Synthesis of Formazan Compounds [B10 – B15]  

 

One of the compounds (o- amino phenol, p- chloro aniline, p- nitro aniline, 4-amino-5-methyl-2-phenyl-1'2-dihydro-

3H-pyrazol-3-one, benzothiazol-2-amine, p-chloro aniline, 4-(1H-benzo[d]imidazole-2-yl)aniline) was dissolved in 4 

ml of hydrochloric acid with a solution of sodium nitrite in (0-5C
○
). Then the compound (B2, B3, B4, B5, B7, B8, 

B9) is added to the mixture in basic medium, after 48 hours, filtered and dried then the absolute ethanol was 

recrystallized to produce the formazan compound and the product (85, 88, 80, 85, 83, 90, 85)%, respectively 

according to studies
(6-12).

. 

 

 
Scheme 1. Preparation of compounds [1-5] 
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Scheme 2. Preparation of compounds [6-9] 

 

 
Scheme 3. Preparation of compounds [10-12] 
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Scheme 4. Preparation of compounds [13-14] 

 

 
Scheme 5. Preparation of compounds [15] 
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Scheme 6. Preparation of compounds [16] 

 

Results and Discussion 
 

Newly synthesized compounds [1-16] were detected by using a variety of technical methods [FT.IR spectra, melting 

points, 
1
H.NMR spectra, and 

13
C.NMR spectra in some cases also chromatography studies]: 

 

FT.IR-spectra 

 

FT.IR-Spectra showed absorption bends at (3200) cm
-1

 due to (NH), absorption band at (3471, 3417) cm
-1

due to 

(NH2) cm
-1

 amine group, absorption bends at (1664) cm
-1

 due to (C=N) imine group endocycle of benzimidazole in 

compound [B1]. Also appearance of the absorption band at (1654)cm
-1

 due to (C=N), the absorption band at 

(6161)cm
-1

 due to imine group (C=N), the absorption band at (3024 ) cm
-1

 due to (C-H) aromatic, the absorption 

band at (2995 )cm
-1

 due to (C-H) aliphatic, the absorption band at (3354) cm
-1

 due to (O-H) phenol, the absorption 

band at (3169) cm
-1

 due to (N-H) secondary amine and disappearance of the primary amine absorption package 

indicating the reaction and formation of compound [B2]. the appearance of the absorption band at (1315, 1514) cm
-1

 

due to (NO2) nitro group, the absorption band at (1681) cm
-1

 due to the (C = N) endocycle, the absorption range at 

(1608) cm
-1

 due to imine group, The absorption range at (3311) cm 
-1

 due to (N-H) secondary amine in the compound 

[B3].appearance of the absorption band at (3433) cm
-1

 due to (O-H) of phenol, absorption band at (3387) cm
-1

 due to 

the (N-H) amine, absorption range at (3028) cm
-1

 due to (C-H) aromatic, The absorption range at (1643) cm 
-1

 due to 

(C=N) endocycle Absorption range at (1608) cm
-1

 due to (CH=N) imine group, in the compound [B4]. appearance of 

the absorption band at (3410) cm
-1

 due to (O-H) of phenol, absorption band at (3172) cm
-1

 due to the (N-H) amine, 

absorption range at (1662) cm
-1

 due to (C=N) endocycle, The absorption range at (1618) cm 
-1

 due to (CH=N) imine 

group. Absorption range at (3088) cm
-1

 due to (C-H) aromatic, in the compound [B5]. Appearance of the absorption 

band at (3475,3387) cm
-1

 due to (NH2), absorption band at (3315) cm
-1

 due to the (N-H), absorption range at (1681) 

cm
-1

 due to (CO-N) of amide, The absorption range at (3000) cm 
-1

 due to (C-H) aromatic, in the compound [B6]. 

appearance of the absorption band at (3410) cm
-1

 due to (O-H) of phenol, absorption band at (3172) cm
-1

 due to the 

(H-N), absorption range at (1662) cm
-1

 due to (CO-N) of amide, The absorption range at (1618) cm 
-1

 due to (CH=N) 

imine group, Absorption range at (1165) cm
-1

 due to (-OCH3) ether, absorption range at (2991) cm-1 due to (C-H) 

aliphatic and absorption band at (3088) cm
-1

 due to the (C-H) aromatic in the compound [B7]. appearance of the 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 8538 - 8561 

Received 16 February 2021; Accepted 08 March 2021.  

8544 http://annalsofrscb.ro 

absorption band at (3315) cm
-1

 due to (H-N), absorption band at (1681) cm
-1

 due to the (CO-N) of amide, absorption 

range at (1606) cm
-1

 due to (CH=N) imine group, The absorption range at (3034) cm 
-1

 due to (C-H) aromatic, 

Absorption range at (1317, 1512) cm
-1

 due to (NO2) nitro group, in the compound [B8].appearance of the absorption 

band at (3552) cm
-1

 due to (O-H), absorption band at (3412) cm
-1

 due to the (N-H), absorption range at (1618) cm
-1

 

due to (CH=N) imine group, The absorption range at (3068) cm 
-1

 due to (C-H) aromatic, Absorption range at (1662) 

cm
-1

 due to (CO-N) of amide, in the compound [B9]. appearance of the absorption band at (3441) cm
-1

 due to (O-H) 

phenol, absorption band at (3219) cm
-1

 due to the (N-H), absorption range at (1654) cm
-1

 due to (C=N) endocycle of 

imidazole, The absorption range at (1155) cm 
-1

 due to (OCH3) ether, Absorption range at (2929) cm
-1

 due to (C-H) 

aliphatic, absorption range at (1635) cm
-1

 due to (C=N) of formazane, absorption band at (1367,1415,1456) cm
-1

 due 

to the (-N=N-) of formazan in the compound [B10]. appearance of the absorption band at (3550) cm
-1

 due to (O-H), 

absorption band at (3414) cm
-1

 due to the (N-H), absorption range at (1681) cm
-1

 due to (C=N) endocycle of 

imidazole, The absorption range at (1232) cm 
-1

 due to (OCH3) ether, Absorption range at (2962) cm
-1

 due to (C-H) 

aliphatic, absorption range at (1635) cm
-1

 due to (C=N) of formazan, absorption band at (1382,1435,1483) cm
-1

 due 

to the (-N=N-) of formazan, absorption band at (769) cm
-1

 due to the (C-Cl), in the compound [B11]. appearance of 

the absorption band at (3441) cm
-1

 due to (O-H) phenol, absorption band at (3319) cm
-1

 due to the (N-H), absorption 

range at (1653) cm
-1

 due to (C=N) formazan, The absorption range at (1172) cm 
-1 

due to (OCH3) ether, Absorption 

range at (2966) cm
-1

 due to (C-H) aliphatic, absorption range at (3030) cm
-1

 due to (C-H) of, absorption band at 

(1382,1406,1438) cm
-1

 due to the (-N=N-) of formazan, absorption band at (1307,1516) cm
-1

 due to the (NO2), in the 

compound [B12]. Appearance of the absorption band at (3444) cm
-1

 due to (O-H) phenol, absorption band at (3350) 

cm
-1

 due to the (N-H), absorption range at (1620) cm
-1

 due to (C=N) formazan, The absorption range at (1222) cm 
-1

 

due to (OCH3) ether, Absorption range at (2989) cm
-1

 due to (C-H) aliphatic, absorption band at (1346,1384,1463) 

cm
-1

 due to the (-N=N-) of formazan, absorption band at (1662) cm
-1

 due to the (CO-N) carbonyl of amide, 

absorption band at (1643) cm
-1

 due to the (C=N) endocycle of thiazole, absorption band at (617) cm
-1

 due to the (C-

S), in the compound [B13]. absorption band at (3468) cm
-1

 due to the (N-H), absorption range at (1625) cm
-1

 due to 

(C=N) formazan, The absorption range at (1689) cm 
-1

 due to (CO-N) carbonyl of amide, Absorption range at 

(1350,1519) cm
-1

 due to (N02), absorption band at (788) cm
-1

 due to the (C-Cl), absorption band at (1625) cm
-1

 due 

to the (C=N) of formazan, absorption band at (1382,1400,1469) cm
-1

 due to the (-N=N-) of formazan in the 

compound [B14]. appearance of the absorption band at (3373) cm
-1

 due to (O-H), absorption band at (3207) cm-1 

due to the (N-H), absorption range at (1631) cm
-1

 due to (C=N) formazan, The absorption range at (1690) cm 
-1

 due 

to (CO-N) carbonyl of amide, Absorption range at (3321) cm
-1

 due to (NH) amide, absorption band at 

(1307,1355,1429) cm
-1

 due to the (-N=N-) of formazan, appearance of the absorption band at (1654) cm
-1

 due to 

(C=N) endocycle of imidazole, in the compound [B15]. appearance of the absorption band at (3410) cm
-1

 due to (O-

H), absorption band at (3224) cm
-1

 due to the (N-H) in imidazole, absorption range at (1690) cm
-1

 due to (CO-N) of 

amide, The absorption range at (1670) cm 
-1

 due to (C=N) endocycle of imidazole, Absorption range at (2916) cm
-1

 

due to (C-H) aliphatic, absorption band at (1371,1433,1508) cm
-1

 due to the (-N=N-) of formazan, appearance of the 

absorption band at (1651) cm
-1

 due to (C=N) of formazan, appearance of the absorption band at (3313) cm
-1

 due to 

(N-H) in antipyrine, appearance of the absorption band at (1327) cm
-1

 due to (C-N) in antipyrine, in the compound 

[B16]. 

 
1
H.NMR-Spectrum 

 

The emergence of a signal in all spectra of (
1
H. NMR) for all compounds at (2.50) due to the used dmso-d6 solvent., 

H.NMR-Spectrum of compounds showed signal at ɓ (5.23) for one proton of amine group (NH2), signal at ɓ (3.70) ƃ 

for protons of amine (N H) in imidazole ring, two signal at and ɓ (6.74-7.66) for protons of aromatic rings in the 

compound [B1]. Showed signal at ɓ (8035) for one proton of imine group (CH=N), signal at ɓ (4.22) for protons of 

amine (N-H) in imidazole, signal at (3.44) for protons of the methoxy group (-OCH3), signal at ɓ (10.90) for protons 

of hydroxyl group (OH) in phenol, signal at ɓ (7.97-6.70) for protons of aromatic rings in the compound [B2]. Also 

appearance of signal at ɓ (4.20) for one proton of amine group (NH) in imidazole ring, signal at ɓ (8.19) for protons 

of imine group (N=CH) in the compound as a result of the formation of the Schiff base in the new compound and the 

disappearance of the amine signal (NH2). In the compound [B3]. A signal at ɓ (8.50) for the imine group protons (N 

= CH), sign at ɓ (10.0) for hydroxyl group (OH) protons in phenol, signal at ɓ (7.90-6.86) for aromatic ring protons 

in compound [B4]. Appearance a signal at ɓ (9.30) for one proton of the amide group (CO-NH), a signal at (4.20) for 

the amine group protons (NH2), signal at ɓ (7.71-6.64) for aromatic ring protons, in the compound [B6]. show a 

signal at ɓ (9.97) for one proton of the amide group (CO-NH) in the imidazole ring, a signal at ɓ (8.30) for the imine 

group protons (N = CH), sign at ɓ (10.89) for hydroxyl group (OH) protons in phenol, signal at ɓ (7.95-6.97) for 

aromatic ring protons Signal at ɓ (3.75) for methoxy group protons (-OCH3), in the compound [B7]., a signal at ɓ 
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(9.76) for one proton of the amide group (CO-NH), a signal at (8.45) for the imine group proton (CH=N), signals at ɓ 

(7.96-6.72) for aromatic ring protons, in the compound [B8]., a signal at ɓ (9.0) for one proton of the amide group 

(CO-NH), a signal at ɓ (8.26) for the imine group proton (CH=N), signals at ɓ (7.95-6.60) for aromatic ring protons, 

sign at ɓ (10.27) for hydroxyl group (OH) protons in phenol, in the compound [B9]. Showed a signal at ɓ (5.14) for 

one proton from the amine group (NH) in the imidazole ring, and signals at ɓ (7.85-6.69) for the protons of the 

aromatic ring, and a signal at (10.32) and another at ɓ (10.77) for the hydroxyl group of the proton (OH) repetitive 

and different environments. In the compound in the phenol rings, the signal at ɓ (3.77) for the protons of the methoxy 

group (-OCH3). And disappearance of the signal belonging to the proton of the amine group as a result of its 

association with a formazan group (-N = N-C = N-) [B10]. Show a signal at ɓ (5.5) for one proton from the amine 

group (NH) in the imidazole ring, signals at ɓ (7.85-6.75) for the aromatic ring protons, sign at (10.32) for the 

hydroxyl proton group (OH) in the phenol, A signal at ɓ (3.78) for the protons of the methoxy group (-OCH3)., And 

disappearance of the signal belonging to the proton of the amine group as a result of its association with formazan 

group(-N = N-C = N-) In the compound [11]. Showed a signal at ɓ (5.65) for one proton from the amine group (NH) 

in the imidazole ring, and signals at (7.94-6.86) for the protons of the aromatic ring, and a signal at (10.17) for the 

hydroxyl group of the proton (OH). In the compound in the phenol, the signal at (3.5) for the protons of the methoxy 

group (-OCH3), And disappearance of the signal belonging to the proton of the amine group as a result of its 

association with formazan group (-N = N-C = N-) in the compound [12]. A signal at ɓ (9.03) for one proton from the 

amide group (NH-CO), signals at ɓ (7.90-6.67) for the protons of the aromatic ring, and a signal at ɓ (10.27) for the 

hydroxyl group of the proton (OH). In the compound, the signal at ɓ (3.75) for the protons of the methoxy group (-

OCH3), And disappearance of the signal belonging to the proton of the amine group as a result of its association with 

the azoo-group to form a formazan complex (-N = N-C = N-) in the compound [13]. A signal at ɓ (9.52) for one 

proton from the amide group (NH-CO), signals at ɓ (7.83-6.55) for the protons of the aromatic ring, and 

disappearance of the signal belonging to the proton of the amine group as a result of its association with a formazan 

group (-N = N-C = N-) in the compound [14]. A signal at ɓ (9.07) for one proton from the amide group (NH-CO), 

signals at (7.69-6.64) for the protons of the aromatic ring, and a signal at ɓ (10.27) for the hydroxyl group of the 

proton (OH). Showed a signal at ɓ (5.5) for one proton from the amine group (NH), and disappearance of the signal 

belonging to the proton of the amine group as a result of its association with a formazan group (-N = N-C = N-) in 

the compound [15]. 

 

Showed a signal at ɓ (5.5) for one proton from the amine group (NH), signals at (7.83-6.77) for the protons of the 

aromatic ring, and a signal at (10.9) for the hydroxyl group of the proton (OH). A signal at ɓ (4.25) for one proton 

from the amine group (NH) in antipyrine ring, signal at ɓ (1.12) for protons from the methyl group (CH3), In the 

compound [16] 

 

The 
13

C.NMR spectra: 

 

All compounds measured in C
13

.NMR spectroscopy appeared at (40.0) due to the solvent (dmso-d6). 

 

The compound was characterized with a spectrum of C.NMR13, show a signal due to the carbon of the amine group 

(CH=N) appeared at (150.0 ppm). A signal appeared at (60.0 ppm) due to the methoxy group (-OCH3). Several 

signals at (141.0-120.0 ppm) due to the carbon atoms in the aromatic rings in the compound [2]. Show a signal due to 

the carbon of the amine group (CH=N) appeared at (155.0 ppm). A signal appeared at (162.0 ppm) due to the carbon 

of amid group (CO-N). A signal appeared at (52.0 ppm) due to the carbon of methoxy group (-OCH3). Several 

signals at (146.0-115.0 ppm) due to the carbon atoms in the aromatic rings in the compound [7]. A signal appeared at 

(98.0 ppm) due to carbon from the formazan group (-N = N-C = N-) As a result of the disappearance of the carbon 

signal belonging to the amine group in the Schiff base to form the new compound, Formazan. A signal appeared at 

(160.7-163.0ppm) due to the carbon carbonyl group in amid (CO-N) recurring. An signal appeared at (58.0ppm) due 

to carbon in the Methoxy group (-OCH3). Several signals at (140.0-119.6 ppm) due to carbon atoms in the aromatic 

rings in the compound [12]. A signal appeared at (98.0 ppm) due to carbon from the formazan group (-N = N-C = N) 

As a result of the disappearance of the carbon signal belonging to the amine group in the Schiff base to form the new 

compound, Formazan. A signal appeared at (160.7-163.0ppm) due to the carbon carbonyl group in several amide 

groups in compound (CO-N). An signal appeared at (58.0ppm) due to carbon in the Methoxy group (-OCH3). 

Several signals at (140.0-119.6 ppm) due to carbon atoms in the aromatic rings in the compound [13]. 

 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 8538 - 8561 

Received 16 February 2021; Accepted 08 March 2021.  

8546 http://annalsofrscb.ro 

 
Fig. 1. FT.IR- Spectra of compound [1] 

 

 
Fig. 2. FT.IR- Spectra of compound [2] 

 

 
Fig. 3. FT.IR- Spectra of compound [3] 
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Fig. 4. FT.IR- Spectra of compound [4] 

 

 
Fig. 5. FT.IR- Spectra of compound [5] 

 

 
Fig. 6. FT.IR- Spectra of compound [6] 
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Fig. 7. FT.IR- Spectra of compound [7] 

 

 
Fig. 8. FT.IR- Spectra of compound [8] 

 

 
Fig. 9. FT.IR- Spectra of compound [9] 
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Fig. 10. FT.IR- Spectra of compound [10] 

 

 
Fig. 11. FT.IR- Spectra of compound [11] 

 

 
Fig. 12. FT.IR- Spectra of compound [12] 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 8538 - 8561 

Received 16 February 2021; Accepted 08 March 2021.  

8550 http://annalsofrscb.ro 

 
Fig. 13. FT.IR- Spectra of compound [13] 

 

 
Fig. 14. FT.IR- Spectra of compound [14] 

 

 
Fig. 15. FT.IR- Spectra of compound [15] 
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Fig. 16. FT.IR- Spectra of compound [16] 

 

 
Fig. 17. 

1
H.NMR- Spectra of compound [1] 

 

 
Fig. 18. 

1
H.NMR- Spectra of compound [2] 
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Fig. 19. 

1
H.NMR- Spectra of compound [3] 

 

 
Fig. 20. 

1
H.NMR- Spectra of compound [4] 

 

 
Fig. 21. 

1
H.NMR- Spectra of compound [6] 
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Fig. 22. 

1
H.NMR- Spectra of compound [7] 

 

 
Fig. 23. 

1
H.NMR- Spectra of compound [8] 

 

 
Fig. 24. 

1
H.NMR- Spectra of compound [9] 
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Fig. 25. 

1
H.NMR- Spectra of compound [10] 

 

 
Fig. 26. 

1
H.NMR- Spectra of compound [11] 

 

 
Fig. 27. 

1
H.NMR- Spectra of compound [12] 
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Fig. 28. 

1
H.NMR- Spectra of compound [13] 

 

 
Fig. 29. 

1
H.NMR- Spectra of compound [14] 

 

 
Fig. 30. 

1
H.NMR- Spectra of compound [15] 
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Fig. 31. 

13
C.NMR- Spectra of compound [2] 

 

 
Fig. 32. 

13
C.NMR- Spectra of compound [12] 

 

 
Fig. 33. 

13
C.NMR- Spectra of compound [7] 
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Fig. 34. 

13
C.NMR- Spectra of compound [13] 

 

Analysis of Compounds [10, 12, 13, 14, 15] by Gas Chromatography
(21, 22) 

 

 

Preparation of diluted solutions ((concentration of 1ppm for vehicles)) of compounds [10, 12, 13, 14, 15] after 

dissolved with ethanol was also attended by a mixture of compounds which prepared by mixing 10ml of each 

solution individually after shaking continuous., injected models by using a syringe(Hamilton) with a capacity of 

10ml individually and then injected the mixture, and then install the measurement conditions through the use of 

nitrogen a gas flow of 25ml/min bus speeds and injection temperature was 25Cº degrees higher than the temperature 

separation column and then use a flame ionization detector is 50Cº higher than the temperatures of the column either 

column temperature programmed gradual increase of (90-160)Cº, taking into consideration the maximum 

temperature to avoid damage to the column according to studies
(21, 22).

, Figures (35-39) illustrate the process of 

separating the compounds under study. It became clear from the figures that the first compound that was separated 

and compound (10) which is the lowest molecular weight and lowest polar compounds, where the separation 

depended on the polar influences of the compounds and also on the molecular weight of the compounds in the 

separation process, followed by the compound (12), then the compound (14), then the compound ( 15) In the end, the 

peak (13) was because it contained influences resulting from the polar groups in the boat that increased the time of its 

detention in the column. All data are shown in Table (1) and figures (35-39): 

 

Table 1. Specification Used Capillary Columns 

Polarity 
Max operatory 

Temp.(M.O.T) 

Column 

dimension 
Formula Composition 

Liquid 

phase 

Low polar 300) C
○

 )
0.25mm I.D 

0.12 Mm d.f 
 

2,3-di-o-propionyl-6-t-

butyl silyl derivative of ᵞ-

cyclodextrin phase 
DP5-25 

Moderately 

polar 

 -20Cº-280Cº-

(300)Cº 

0.25mm I.D 

0.25Mm d. f 

 

14%Cyanopropyl phenyl 

poly siloxane 
FS-

BP10 
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Fig. 35. Chromatogram of Comp.[10] 

 

 
Fig. 36. Chromatogram of Comp.[12] 

 

 
Fig. 37. Chromatogram of Comp.[13] 

 

 
Fig. 38. Chromatogram of Comp.[14] 
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Fig. 39. Chromatogram of Comp. [15] 
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