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This study used aromatic amines 4-aminoacetanilide, 4-ethyl aniline, 4-butyl aniline, 4-
acetyl aniline, and 4-nitro aniline were diazotized using sodium nitride in the presence
of hydrochloric acid at 0-5 °C and coupled with 4-amino coumarin to afford five
corresponding aryl-azo dyes. The precise structures of the synthesized dyes were
determined by using Fourier Transform Infrared (FTIR), proton nuclear magnetic
resonance (*H NMR),and carbon nuclear magnetic resonance (**C NMR) spectroscopic
techniques. The findings showed that all the dyes have hydrazone tautomeric structures
exclusively among the suggested azo and hydrazone structures. Also, there is no
evidence for the azo tautomer. In addition, the mass spectrum (MS) of the obtained dyes
was recorded and confirmed the proposed structures. The solvatochromic behavior of
the dyes was also evaluated in acetic acid, ethanol, chloroform, acetonitrile, dimethyl
formamide, and dimethyl sulfoxide. The absorption changes were discussed according
to possible electronic transitions in the compounds.
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3-(4-acetamidophenylazo)-4-amino-2H-chroman-2-one (1):
dark yellow crystals, Yield 45 %; m.p. 335-336 °C; R¢=0.13, IR
(KBr): v (cm?); 3303(NH), 1708 (C=0), 1666 (C=0), 1603
(C=N), 1543,1508 and 1438 (Ar-C=C); *H NMR (300 MHz,
DMSO-de); & ppm 11.31 (br., NH, hydrazone), 10.20(br., NH,
amide), 9.16 (br., NH, imine), 8.34 (1H, d, J=7.8 Hz), 7.82-7.70
(5H, m, overlapped), 7.48-7.39 (2H, m, overlapped), 3°C NMR
(75 MHz, DMSO-ds); 8 ppm 169.04 (C=0), 159.41 (C=0),
152.91, 148.32, 147.27, 141.08, 134.24, 125.38, 124.58, 122.60,
119.67, 117.60, 115.01, 114.58, 24.58; MS m/z [(C17H14N3403)]
* found [M]* 322.20; requires [M]*322.11.
4-Amino-3-(4-butylphenylazo)-2H-chromen-2-one 2
yellow crystals, Yield 75 %; m.p. 213-215 °C; Rf =0.77, IR
(KBr): v (cm?); 3293 (NH), 3084 (=C-H), 2925 (-C-H),1680
(C=0), 1605 (C=N), 1508 and 1421 (Ar-C=C); *H NMR (300
MHz, DMSO-ds); 6 ppm 11.38 (br., NH, hydrazone), 9.20 (br.,
NH, imine), 8.34 (1H, d, J= 7.8 Hz), 7.73 (2H, d, J=8.1 Hz),
7.68 (1H, m), 7.44-7.37 (2H, m, overlapped), 7.32 (2H, d, J=8.1
Hz ), 2.63 (2H, t, J=7.5 Hz), 1.68 (2H, quin, J= 7.5Hz), 1.32
(2H, sex, J=7.2 Hz), 0.91 (3H, t, J= 7.2 Hz); 3C NMR (75
MHz, DMSO-ds); 8 ppm 159.44 (C=0), 152.60, 151.01, 147.33,
144.58,134.25, 129.48, 125.42, 124.54, 121.82, 117.58, 114.98,
114.66, 35.08, 33.46, 22.25, 14.24; MS m/z [(C19H1sN30O2)] *
found [M]* 321.20; requires [M]* 321.15.
4-Amino-3-(4-ethylphenylazo)-2H-chromen-2-one 3):
orange crystals, Yield 75 %; m.p.211-213°C; Rf = 0.77, IR
(KBr): v (cm™); 3304(NH), 3085(=C-H), 2955 (-C-H), 1680
(C=0), 1605 (C=N), 1506 and 1443 (Ar-C=C); *H NMR (300
MHz, DMSO-ds); & ppm 11.38 (br., NH, hydrazone), 9.21 (br.,
NH, imine), 8.36 (1H, d, J= 8.1 Hz), 7.76 (2H, d, J=8.4 Hz),
7.70 (1H, dd, J=1.2, 8.1 Hz), 7.46-7.39 (2H, m, overlapped),
7.37 (2H, d, J=8.4 Hz), 2.68 (2H, q, J= 7.5 Hz), 1.24 (3H, t, J=
7.5Hz); 3C NMR (75 MHz, DMSO-de); & ppm 159.44(C=0),
152.97, 151.04, 147.36, 145.93, 134.29, 129.00, 125.45, 124.56,
121.90, 117.61, 114.99, 11456, 28.44, 15.88; MS m/z
[(C17H15sN302)] + found [M]* 293.10; requires [M]* 293.12.
4-Amino-3-(4-acetylphenylazo)-2H-chromen-2-one (4):
brick orange crystals, Yield 55 %; m.p. 281-283 °C; Rr=0.58, IR
(KBr): v (cm); 3304(NH), 1670 (C=0), 1599 (C=N), 1508 and
1442 (Ar-C=C); 'H NMR (300 MHz, DMSO-ds); & ppm 11.52
(br., NH, hydrazone), 9.49 (br., NH, imine), 8.38 (1H,dd, J=
1.6,8.1 Hz), 8.1 (2H, d, J =8.7 Hz), 7.92(2H, d, J=8.7 Hz), 7.74
(1H, t, J=8.5 Hz), 7.46-7.38 (2H, m, overlapped), 2.63(3H, s);
C NMR (75 MHz, DMSO-ds); & ppm  197.59(C=0),
159.15(C=0), 155.51, 153.14, 148.11, 136.94, 134.81, 129.95,
125.76, 124.67, 121.86, 117.73, 115.69, 114.76, 27.30; MS m/z
[(C17H13N303)]* found [M ]* 307.10; requires [M]* 307.10.
4-Amino-3-(4-nitrophenylazo)-2H-chromen-2-one (5):
orange crystals, Yield 75 %; m.p. 294-296 °C; Rf =0.68, IR
(KBr): v (cm); 3299 (NH), 3049 (=C-H), 1696 (C=0), 1628
(C=N), 1619 (C=C), 1512 and 1496 (Ar-C=C); *H NMR (300
MHz, DMSO-de); 6 ppm 11.56 (br., NH, hydrazone), 9.66 (br.,
NH, imine), 8.44 (1H, d, J = 8.4 Hz), 8.40 (2H, d, J = 9.0 Hz),
8.06 (2H, d, J = 9.0 Hz), 7.71 (1H, t, J=7.3 Hz), 7.49-7.41 (2H,
m, overlapped); ¥C NMR (75 MHz, DMSO-ds); & ppm
158.92(C=0), 156.74, 153.28, 148.62, 147.19, 135.17, 125.97,
125.46, 124.78, 12259, 117.84, 116.28, 114.66; MS m/z
[(C1sH10N4O4)]* found [M ]* 310.2; requires [M]* 310.07.
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4-amino chroman-2-one (4-amino coumarin): Creamy powder,
Yield 65 %; m.p. 234-235 °C; IR (KBr): v (cm™); 3381 and
3203(NHz2), 1639 (C=0), 1545 and 1461 (Ar-C=C); *H NMR
(300 MHz, DMSO-ds); & ppm 7.99 (1H, dd, J = 5.8, 1.4 Hz),
7.59 (1H, dt, J = 5.5, 1.1 Hz), 7.39 (2H, br., NH2), 7.33-7.28
(2H, m, overlapped), 5.21 (1H, s); ®C NMR (75 MHz,
DMSO-ds); 8 ppm 162.14 (C=0), 156.09, 154.16, 132.60,

123.71, 123.45, 117.28, 114.69, 84.33; MS m/z [(CoH7NO2)] *
found [M]* 161.2; requires [M] * 161.05.
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Figure 2: Proposed azo and hydrazone structures of 3-arylazo-4-amino coumarin dyes.
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Figure 3: FTIR spectrum of dye 1 on KBr pellet.
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Figure 4: *H NMR spectrum (300 MHz) of dye 1 in DMSO-ds at 25 °C.
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Table 1: Maximum absorption wavelength of prepared dyes in different solvents in nm.
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Figure 5: 3C NMR spectrum (75 MHz) of dye 1 in DMSO-dg at 25 °C.
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Figure 6: Mass spectrum of dye 1.
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Figure 7: Expected fragmentation pattern of dye 1 in mass spectroscopy.
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Figure 8: Absorption wavelength changes of 4-amino-3-arylazo-coumarin dyes 1-5 having different substituents on the phenyl ring in different

solvents.
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Figure 9: Resonance structures resulted from electron transfer of hydrazone functional group to the carbonyl (path 1) or imine (path 2) and interaction
of acetic acid solvent with these structures.

YOR-YYY L&) V7 /55) 5o9Ud 9 pgle (Sole dy juis



Sl Soi b w)lo,.\’,ig,n.r-i L,gg)'T Uiy yhiSTy SFiuw—dulo )02 O)ed 9 SRlxdg ) (53 o dlesslie

NH

(0] o

CHs
N .-
NH (o)
N +
Z SN
H
o-
o o [
.
N
I /©/ \O
N+~
N
H
(0) [¢]

Figure 10: The effects of electron withdrawing groups acetyl and nitro on the resonance structures of dyes 4 and 5.

silisyy (FaiS sy ol s gy 00 G 51 IS jsb 4 B
Ve IS @ldas 5 adl oo 5,0 Logaie 5 Sl slaog,S
b 4l oo e g3l oen NH (9 280l 25 il 25k
9 el slmeg, S o 4 )Ly JLamil Gl g 095 o 0aitS
Lo (Js¥s0 (sl e L3l S olml b g 05500 0 3l Jedse S
S9-diso pdolel ol zgo5e gl Jsb yo T Jlinl Sy
O 1555, )8, o 3l nl b walyd pder Sy o 4 e oS
plod 3o 1355, (ml 4S5k 4 995 o0 culive (glatn 5 y5bo &

A o lid pde atiiy S Lad oad soliiul sla D>

S S ams ¥
L on)lesS (Sgyhent Pl 900 5 ola S (ST 5l hal
sl S L J_ili'l J}l_'> 9O s Sl g )'l J.ol} ngsb
3,lg l)l__fv Al glyls u._l...fl Sl (g So w—.:—"s)'—‘LSQ'
)LDLM» Coo oA JoSENY 4_109;]0 69)1 6L"°‘)§-') 9 LR W) ,NS " ls
(Mass o,z rwiayb oS 4y ol u,_”ﬂ slalis,
5,8 25 9 (NMR) (gla o —wblise by, 9 Spectroscopy)
=S smerbline uilbgs; 9 (IH NMR) (39,0 (onbline
So syl Ly sacds s slaliS5 ) as aisls las (B3C NMR)
Ceired Sl Jgdome g del> Sl j0 g5lae Ll sl
4 Jol> slacsls ulwly aS assls (lis o)Ll 0,50 sl
3 e Gl sl 4 bgy o T uilig) ) i jo T-* Y L]
Ol L g sS Com @ (3000 (ole 09,5 51 g 2SIl 0L >

5 gauoliwl oais (sloog 5 4 wis o lis V Jguz glaools
DL it Ll ISl slaog 5o b aslie 5 Ly
i ey Slis L s e ol | i 30 oo
8 St 3 5t IS ko 4 i iz
sloog, S Ll i an a5 Y ) bl i slazsedsb
SN ¥ slaliS, L aws s 5 gomeliowl saas (9 ,Sl
gl 1)) eogaze ;5 (Ul Dzl (1)0) ¥ g (sl Dl
=9 ,Sloas (glwog, 5 oS coul Jdo ol 4 wigy cpl aijls 1,3
213555 k3 Ggilaas Gigu b ks job a4 Jd adl> o9
s S S sl o ) T 5 s i,
3 093l 09,5 Cooms & 992U Gl > Cula g S8 4l s
A ols e 45 e ol i) 1 ke ] GlesS i
il ol zae Jsb bl 2 s HB b Wl W
Ivoove] sl

L aslie 3 Lals, i e Sy cglis s b
4295 BB el 5755 (598 0uaS (95Ul 095 syl a5 B 15K,
3o yegil Ve bl oy 31 Jdo s a5 Sl ol 1y ogdle g 009
ey e VP L Sl b Pl pla 3)90 55 o o0
Colas 5wl 5, 09,5 0l o (FaiS bl )3 0,5 o0
O3=SY B S 4o 0gilia 09,5 Bayb 5l (9SG >
3 8gzge s3be (oSl Oy S ol g sl legS
oty o axlsn ST L oains g2l gla 05,8 (sl ls (glaliS,
sla Pl den 10 23> 290 Jsb o @lbml> coge sl ol
55,5 o dalllae 3 )50

sloog, S Jol> B 5 F slaliSS) L) 0 azy o aiSS
g o 0y ¢ b adl> )l Samdae ;3 905 g Juul oarsS
S35, o g aidly mals Lo pg @z Sy Dol ¥ 6K, 0

YOR-YYY L&) N7 /55) 5o9Ud 9 pgle (Sole dy uis

Fv.



sl Sai b og)lo,f,ig,oT-Z un_g)'T O STy GRimwiab (w) 2 [ O)Sed 9 SRIxd9 )y (53 r0 dlesslic

el 00 b B e g lawgy adle o,led digS

ol ST oKzl ailagsy B,k 5l 035, opl sloas e 5l s
odds Hlel pell YVIYIQIYY ¥ olo)l)8 o)leds 4y ey axly

1. M. A. Velasco-Velazquez, J. Agramonte-Hevia, D. Barrera,
A. Jiménez-Orozco, M. J. Garcia-Mondragon, N. Mendoza-
Patiio, A. Landa, J. Mandoki, 4- Hydroxycoumarin
disorganizes the actin cytoskeleton in B16-F10 melanoma
cells but not in B82 fibroblasts,decreasing their adhesion to
extracellular matrix proteins and motility. Cancer Lett. 198
(2003), 179-186.

2. M. Ghate, R. A. Kusanur, M. V. Kulkarni, Synthesis and in
vivo analgesic and anti-inflammatory activity of some bi
heterocyclic coumarin derivatives. Eur. J. Med. Chem.
40(2005), 882-887.

3. D. Zavrénik, S. Muratovic’, D. Makuc, J. Plavec, M. Cetina,
A. Nagl, E. D. Clercq, J. Balzarini, M. Mintas,
Benzylidene-bis-(4-hydroxycoumarin) and benzopyrano-
coumarin derivatives: synthesis, 1H/C-NMR
conformational and X-ray crystal structure studies and in
vitro antiviral activity evaluations. Molecules. 16(2011),
6023-6040.

4. T.Oualid, S. Michael, P. Jana, G. C. P. Diana, A. F. Josg, A.
A. P. Filipe, J. Claus, D. Marc, M. S. S. Artur, Bis(4-
hydroxy-2H-chromen-2-one): synthesis and effects on
leukemic cell lines proliferation and NF-B regulation.
Bioorg. Med. Chem., 22(2014), 3008-3015.

5. R. Garg, S.P. Gupta, H. Gao, M.S. Babu, A.K. Debanath,
C.Hansch, Comparative quantitative structure minus sign
activity relationship studies on anti-HIV drugs. Chem. Rev.
99 (1999), 3525-3602.

6. P. Laurin, D. Ferrond, M. Klich, C.D. Hamelin, P. Mavais,
P. Lassaigne, A. Bonnefoy, B. Musicks, Synthesis and in
vitro eval-uation of novel highly potent coumarin inhibitors
of gyrase B. Biorg. Med. Chem. Lett. 9 (1999), 2079-2084.

7. N. Tamer, B. Samir, Y. Mahmoud, Anticancer activity of
new coumarin substituted hydrazide-hydrazone derivatives,
Eur. J. Med. Chem. 76 (2014), 539-548.

8. J. Jae-Chul, P. Oee-Sook, Synthetic approaches and
biological activities of 4-hydroxycoumarin derivatives.
Molecules 14(2009), 4790-4803.

9. A. S. Al-Ayed, N. Hamdi, A new and efficient method for
the synthesis of novel 3-acetyl coumarins oxadiazoles
derivatives with expected biological activity. Molecules. 19
(2014), 911-924.

10.N. Hamdi, F. Bouabdallah, A. Romerosa, Expedious
synthesis for a, B-unsaturated coumarin derivatives using
boran chelates: A novel class of potential antibacterial and
antioxidant agents. C. R. Chim. 13 (2010), 1261-1268.

11.V. F. Traven, V.N. Negrebetasky, L.I. Vorobjeva, E.A.
Carberry, keto-enol tautomerism, NMR spectra, and H-D

il (gl Cualz b Pl o aiais ools Cas o legS isu
@3> go Job il 09,5 Gd IS ggn b el S
B eg S nl e a9 2SI Gl sz Sl ol (oailis ) e
098U 09,5 ygham a3 o lis Il (i zse Job 5 Db
L coigs agjlies Ghse Jpid ail (55, 5,55 wiilo (598 ouitS
Laid 1555, 45 095 00 g AlE 5 lizme (ouilis) s S olny

s plis sl At S

&0 =0
exchange of 4-hydroxycoumarins. Can. J. Chem. 75(1977),
377-383.

12. M.R. Yazdanbakhsh, A. Ghanadzadeh, E. Moradi, Synthesis
of some new azo dyes derived from 4-hydroxy coumarin and
spectrometric determination of their acidic dissociation
constants. J. Mol. Lig. 136 (2007) 165-168.

13.Shawali AS, Harb NMS, Badahdah KO. A study of
tautomerism in diazonium coupling products of 4-hydroxy
coumarin. J. Heterocycl. Chem. 22(1985), 1397-1403.

14.F. Karci, N. Ertan, Synthesis of some novel hetarylazo
disperse dyes derived from 4-hydroxy-2H-1-benzopyran-2-
one (4-hydroxycoumarin) as coupling component and
investigation of their absorption spectra. Dyes Pigm.
64(2005) 243-249.

15.M. A. Metwally, S. Bondock, EI-S. I. El-Desouky, M. M.
Abdou, Synthesis, structure elucidation and application of
some new azo disperse dyes derived from 4-
hydroxycoumarin for dyeing polyester fabrics. Amer. J.
Chem. 2(2012) 347-354.

16.P. Sudhir Kumar, G. Ghosh, S. K. Rout, D. Paul, Synthesis
and antimicrobial evaluation of some novel 4-hydroxy
coumarin derivatives bearing azo moiety. RASAYAN J.
Chem. 6(2013), 147-152.

17.J. Sahoo, S. K. Mekap, P. S. Kumar, Synthesis, spectral
characterization of some new 3-heteroaryl azo-4-hydroxy
coumarin derivatives and their antimicrobial evaluation. J.
Taibah Univ. Sci. 9 (2015) 187-195.

18.A. B. Tathe, N. Sekar, Red emitting coumarin-azo dyes:
synthesis, characterization, linear and non-linear optical
properties-experimental and computational approach. J.
Fluoresc. 26(2016)1279-1293.

19.S. Giri, A.K.Mishra, Fungicidal and molluscicidal activity of
some 3-substituted 4-hydroxycoumarin derivatives. J. Agric.
Food. Chem. 32(1984)759-762.

20.M. M. Makhlouf, H. M. Zeyada, Synthesis, structural
analysis, spectrophotometric measurements and
semiconducting properties  of  3-phenyl azo-4-
hydroxycoumarin thin films. Synthetic Metals 211(2016), 1—
13.

21.S. Hisham, M. F. Zagwan Salim, F. Z. Chaibi, L. Sulaiman,
A. A. Bakar, H. A. Tajuddin, N. M. Sarih, Z. H. Abidin,
Influence of PMVEMA-ES and 4-hydroxycoumarin
hydrazone dyes on the physico-optical properties of PMMA
coating films. Polymer Bulletin. 10(2021), 1-25.

22.M. Chandel, S. M. Roy, D. Sharma, S. K. Sahoo, A. Patel,
P. Kumari, R. S. Dhale, S. K. Kumar, K. S. K. Ashok, J. P.

YOR-YYY L&) V7 /55) 5o9Ud 9 pgle (Sole dy juis


https://www.sciencedirect.com/science/article/pii/S1631074809001726
https://www.sciencedirect.com/science/article/pii/S1631074809001726
https://www.sciencedirect.com/science/article/pii/S1631074809001726
https://www.sciencedirect.com/science/article/pii/S1631074809001726

Sl Soi b w)lo,.\’,ig,n.r-i L,gg)'T Uiy yhiSTy SFius—dulo )02 O)ed 9 SRlxdg ) (53 o dlesslie

Nandre, U. D. Patil, Anion recognition ability of a novel azo
dye derived from 4-hydroxycoumarin. J. Luminesc. 154
(2014), 515-519.

23.A. Panitsiri, S. Tongkhan, W. Radchatawedchakoon, U.
Sakee, Synthesis and anion recognition studies of novel bis
(4-hydroxycoumarin) methane azo dyes. J. Mol. Struc. 1107
(2016), 14-18.

24.R. Ahmad Toor, H. S. Muhammad, A. S. Syed Afaqg, N.
Nasr, F. Fatima ljaz, M. A. Munawar, Synthesis,
computational study and characterization of a3-{[2,3-
diphenylquinoxalin-6-yl]diazenyl}-4-hydroxy-2H-chromen-
2-one azo dye for dye-sensitized solar cell applications. J.
Comp. Electronics 17(2018), 821-829.

25.F. Karci, N. Ertan, Synthesis of some novel hetarylazo
disperse dyes derived from 4-hydroxy-2H-1-benzopyran-2-
one (4-hydroxycoumarin) as coupling component and
investigation of their absorption spectra. Dyes Pigm. 64
(2005) 243-249.

26.F. Yildirima, A. Demir¢ali, F. Karci, A. Bayrakdar, P. T.
Tagh, H. H. Kart, New coumarin-based disperse disazo
dyes: Synthesis, spectroscopic properties and theoretical
calculations. J. Mol. Lig. 223 (2016), 557-565.

27.E. Moradi-e-Rufchahi, M. R. Yazdanbakhsh, Synthesis of 6-
halo - 4- hydroxyl- 2- quinolone and their azo disperse dyes.
J. Color Sci. Tech. 4(2010), 83-90. [In Persian]

28.E. Moradi Rufchahi, Synthesis of some new azo dyes from
6, 8-dichloro-4-hydroxyquinolin-2(1H)-one:  Structural
elucidation, solvatochromism and spectroscopic properties.
J. Color Sci. Tech. 11(2017), 203-213. [In Persian]

29.E. Moradi Rufchahi*, M. Alidoost, Synthesis of some new
benzothiazolyl azo dyes based on 6-amino-1, 3-dimethyl

pyrimidine-2,4(1H,3H)-Dione and examination of their
spectroscopic and antimicrobial properties. J. Color Sci.
Tech. 13(2019), 61-73. [In Persian]

30.F. Ashouri Mirsadeghi, E. Moradi Rufchahi, S. Zarrabi,
Synthesis, spectroscopic evaluation and density functional
theory calculation of some new azo dyes based on 5-chloro-
8-hydroxyquinoline. J. Color Sci. Tech., 15(2022), 329-342.
[In Persian]

31.M. Sadeghpour, A. Olyaei, A. Adl, 4-Aminocoumarin
derivatives: synthesis and applications. New J. Chem. 45
(2021) 5744-5763.

32.1. C. lvanov', S. K. Karagiosov, |. Manolov, Synthesis of 4-
(Monoalkylamino)-coumarins. Arch. Pharm. (Weinheini)
324 (1991), 61-62.

33.B. D. Bozi¢, A. S. Alimmari, D. Z. Mijin, N. V. Valenti¢, G.
S. Uséumli¢, Synthesis, structure and solvatochromic
properties of novel dyes derived from 4-(4-nitrophenyl)-3-
cyano-2-pyridone, J. Mol. Lig. 196 (2014), 61-68.

34.C. Toro, A. Thibert, L. de Boni, A. E. Masunov, F. E.
Hernandez, Fluorescence Emission of Disperse Red 1 in
Solution at Room Temperature. J. Phys. Chem. B112 (2008)
929-937.

35.1. Sidir, E. Tasal, Y. Gillseven, T. Gungor, H. Berber, C.
Ogretir, Studies on solvatochromic behavior of some
monoazo derivatives using electronic absorption spectra. Int.
J. Hydrogen Energy. 34 (2009), 5267-5273.

36.Y. G. Sidir a, , | Sidir a, H. Berber b, E. Tasal, An
experimental study on relationship between hammett
substituent constant and electronic absorption wavelength of
some azo dyes. BEU J SCI & TECHNOL. 1 (2011), 7-11.

How to cite this article:

DOR: 20.1001.1.17358779.1401.16.4.7.5

E. Moradi Rufchahi, A. Gholizade Eshkalak, A. Kamalipour Shiraz, S. Ghorbani Vajargahi, Spectroscopic
Evaluation of Azo Coupling Reaction of 4-Aminocoumarin with Aryl Diazonium Chloride Salts: Exclusive
Formation of Hydrazone Products. J. Color Sci. Tech. 16, 4(2023), 359-372.

YOR-YYY L&) N7 /55) 5o9Ud 9 pgle (Sole dy uis

FVY


javascript:;
https://link.springer.com/article/10.1007%2Fs10825-018-1140-x#auth-Nazia-Nasr
https://link.springer.com/article/10.1007%2Fs10825-018-1140-x#auth-Fatima-Ijaz
https://link.springer.com/article/10.1007%2Fs10825-018-1140-x#auth-Munawar_Ali-Munawar
https://link.springer.com/journal/10825
https://link.springer.com/journal/10825

	بررسی طیف‌سنجی واکنش جفت‌شدن آزویی 4- آمینوکومارین با نمک‌های آریل دی‌آزونیم کلرید: تشکیل انحصاری محصولات هیدرازون
	1ـ مقدمه
	2ـ بخش تجربی
	2ـ1ـ مواد
	2ـ2ـ روش‌ها
	2ـ2ـ1ـ سنتز 4-آمینوکومارین
	2ـ2ـ2ـ روش عمومی تهیه رنگزاهای 4-آمینو- 3-آریل آزو کومارین (1-5)

	3ـ بحث و نتایج
	3ـ1ـ سنتز و تعیین ساختار 4-آمینوکومارین
	3ـ2ـ تهیه رنگزاهای آزو و تعیین ساختار آنها
	3ـ3ـ حلال‌پوشی رنگزاهای 5-1

	4ـ نتیجه‌گیری
	تشکر و قدردانی

	5ـ مراجع


