Heterocyclic azo dyes ] Spectral properties ©I|

Colored organic molecules 2] Chromogen 2 Griffiths o] 23] A 4 T EF=Z Al
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2. donor-acceptor chromogens

3. acyclic and cyclic polyene chromogens

4. cyanine type chromogens
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Colorants 2] Absorption spectra = ©]2] & Electron donor ¢} Electron acceptor groups
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S 71938 Cyclization Al7]1:= o] 7Fd ¢4 Yield 2 Purity & YERdT.
34 @ 2-Aminothiophenes ¥ Chloroformate S A}-83}o] Carbamate & A|x3 U3
aqueous NaOH EA]3}o] A Oxazolidone &2 Cyclization 8} 31, 48% HBr & A}-83}4
2-Bromoethylamino group & =43l A E FHAE Coupler moiety & A}-8-3}
o Azo ¥8E ¥Ast=dl, WA Diazotizer 2] Electron withdrawing power o e}
Nitrosylsulfuric acid =2 dilute HCl solution EA|s}ollA 0~5CE HX|5HA
Diazotization A]Z] T}-2-, Coupler 7} €3 ¥ aqueous acidic solution o 7]} o] |
Z ¥ Diazonium solution & 0~5ColA FH3] 7}YstaL, ol HEd €TFEEE 2
Az o3 F BZ M3 AZ3h  Spectral properties S3S sl I
¥ 95 E Column chromatography S ©] 83} Purification 3t}. ©o]®| Eluents +
Ethyl acetate 2 n-Haxane & A}8-3Ht),

2.2. Absorption spectra =73
T8 Azo §EE Toluene, Acetone (99%), dried acetone 2 EtOH ol HAHFS zhzt
23 A1A €58 Absorption maxima 2 g, &S ST
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Visible absorption maxima = Electron acceptor ring X] 2-7]2] Hammett constants <}
Reasonable linear correlation = UE}WT}  2-Bromo-6-cyano-4-nitro group =% 2-
Cyano-4-nitro group E°] 713 Bathochromic shift & YEI T, 6-Bromo-2,4-dinitro
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Table 1 Visible absorption spectra of some dyes

Amax  (nM) 10 £y,

Dye X Y Z toluene  acetone EtOH in EtOH
a H H H 447 453 446 1.95
b Br H H 460 465 459 1.60
c CF; H H 463 468 462 1.70
d CH,;CO H H 477 482 479 2.48
e CN H H 481 486 580 3.38
f NO, H H 500 508 502 3.58
g MeSO, Cl H 496 496 495 . 3.56
h CF; NO, H 490 497 492 2.04
i NO, Cl H 520 530 524 1.90
j NO, CF; H 525 534 526 3.71
k NO, NO, H 531 540 538 249
1 NO, CN Br 534 548 558 2.23
m NO, NO, Br 538 551 545 1.92
n NO, CN H 539 554 548 3.87

%Al Donor-acceptor chromogens ¢ 7459t FUA3}A £ ATolA FAHE Azo
dyes = Solvent 2| Polarity 7} %710l u}2} Positive solvatochromism S E}dT
a2 Nitro =2 Mesyl group ©] Diazotizer moiety ©| X&H HEFEE Acetone
solvent A A9 Water 7} £AE 7S Absorption maxima 2 @A
Bathochromic shift & JeElAT. F3A YAOZ, Excited state oA Nitro =&
Mesyl group 9] Dipolar & anion character 7} 733} x| A Water €} Dye molecule ]
Interaction ©] S-UlH o] AL Excited state 9] Energy & #AA|7]& Aoz dAdd
t} (Table 2).
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Table 2 Water effect on absorption maxima in acetone

A'max ( nm )
Dye X Y Z Dried 99%
a H H H 453 453
b Br H H 465 465
c CF; H H 468 468
d CH;CO H H 482 482
e CN H H 486 486
f NO, H H 508 618
g MeSO, Cl H 496 546
h CF; NO, H 497 542
i NO, Cl H 530 608
j NO, CF; H 534 587
k NO, NO, H 540 558
1 NO, CN Br 548 568
m NO, NO, Br 551 557
I NO; CN H 554 575
4. 4 &

1. Electron donor group 2= Thiophene ring = A}-83t Azo dyes 2| Absorption
maxima = Acceptor ring X|$7]2] Hammett constants 2} linear correlation & YEIA
}.

2. ¥44%¥ X E Azo dyes = Positive solvatochromism < 71X, £3| Electron
acceptor ring 2] Nitro 2 Mesyl groups < A% 2] Water 7} Solvent o] £A13}H 73
Bathochromic shifts & X 21t}
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