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Color and Structure of Quinacridone and its Aza-Analogs

Yasukazu YOKOYAMA
Eiji IWAMOTO

The solid colors and absorption spectra of quinacridone (1), its aza-analogs pyrido [2, 1-b] pyride [1/,
2/: 1, 2] pyrimido [4, 5-g] quinazoline-7, 15-dione (2) and pyrido [1/, 2/: 1, 2] pyrimido [4, 5-b] acri-

dine-7, 15-dione (3), and some derivatives of these have been investigated to elucidate the relationship

between color and structure. Bathochromic shift observed in the solid state follows the order 1>2>3,

while absorption maximum in concentrated sulfuric acid solution i increases in the order 1>3>2. Substi

tuent groups on 2 and 3 give little effect on their solid colors and absorption band wavelengths, In

contrast, the solid colors of quinacridone derivatives vary with the positions of substituents, but it is not

necessarily the case with absorption band wavelengths,

The results of this study suggest that the solid

colors of quinacridone derivatives are much affected by the steric hindrance of substituents to inter

molecular hydrogen bondings.
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.Table 1 Colour and coastitution of (6)
COOR
NHR’
R’HN
COOR
(6)
(6) R R’ Solid state Solution
I N .
- - 2) in methano!
appearance Ad nm nm (&)
a C.H; —C,H, red 612
b C.Hs @ red 630
¢ CH; @ orange 610
d H @ dark reddish purple  —497 o5
5900
) @
e H @OCH, dark greyish purple —502 471
(6800)
f H —@—CH; dark purple —495 466
(6500)
H dark blueish purple —494 453
8 &C> (5100)
H,C
h H —@-Cl deep red 650 449
(7600)
i H @ dark red —494 442
Cl (6200)
i H dark purple —504 440
al (5900)

a) Obtained from C.I.E, Chromaticity Diagram.

Negative values represent complementary wavelength.
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Fig. 1 Chromaticity Diagram plots of colorimetric
values of (6d~j)

The solid line represents the colors of

the spectrum, with numbers indicating the

The point C in the

diagram represents standard CIE illuminant C

various wavelengths.
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Fig. 3 Reflectance spectra of (1)
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Table 2 Colorimetric values®’

of (1),(2) and (3)
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Fig. 4 Reflectance spectra of (2)
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Fig. 5 Reflectance spectra of (3)
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Fig. 6 Visible spectra of (1), —---;
@), —; and (3), ———-

(20)

in CAB lacquer

. ad Pe

e Plgmentsmﬂ x y Y [(um) (%)
(1) Full 0.541] 0.308| 12.0 630| 59.0
1/10 Tint 0.395 0.263] 30.6 | —499| 37.7

(2) Full 0.550| 0.314] 12.7 619] 63.0
1/10 Tint 0.438] 0.315] 30.4 619| 33,2

(8) Full 0.495| 0.324| 14.6 610 51.5
1/10 Tint 0.429| 0.330] 38.5 605| 34.4

a) Obtained from a reflectance spectrum on a

dispersion of solid in CAB resin film.
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Table 3 Visible absorption maxima of (2) and

its dimethyl substituted derivatives

12 ﬁ 14 150 16 1
1~ 7 N7 X2
CH, CH,
10 N = 3
N8N\ N \F ._
9 0 6 5 4 |D

| «4 wroray | Solution in conc.
Solid state®’

Position — | HS804
Appearance Ad nm A 2, nm (g)

- red 619 437 469
(7500) (7500)

1, 9 orange 602 442 466
(7200) (6500)

2,10 red 617 444 467
(8700) (8300)

3,11 red 608 437 458
(6700) (6700)

4,12 orange 609 436 458

[ (10400) (9400)

a) Color measurements were obtained with a
color meter on a dispersion of solid in CAB

resin film,
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Table 4 Visible absorption maxima of (3) and

its substituted derivatives

H
[ atd wers  [Solution in
" i Solid state® conc. H,S0,
appearance Ad(nm) | 2, 4 m(ne)
H orange 608 | 483 | 516

(9000)((8400)

9-CH,| reddish orange 605 | 486 | 519
(5400)((5100)

613 | 489 | 522

H

H

H 10-CH;| reddish oranée
(6200)|(6200)

H

H

11-CH,| orange 605 | 485 | 517
(6600)|(6200)

12-CH4| orange 605 | 486 | 518
(5100)|(4800)

2-CH, H red 610 | 488 | 520
(4600)((4600)

2-Cl H red 613 | 488 | 521

(4300)(4000)

a) Color measurements were obtained with a color
meter on a dispersion of solid in CAB resin

film.
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Table 5 Visible absorption maxima of (1) and its substituted derivatives
e ~ — U
Solid state Solution in conc. H,504 nm
R % T - R
J Appearance Found® ﬁifg;;lnce Aul?® v
R R . B L B .
— . i
H(y-form) ] red . 630 | 297 597
H(B-form) reddish purple —494 650 |
, |
y 9- i le - - !
2, 9-Cl reddish purple 493 495 | 105 605
‘ — 649 |
2, 9-CH, | reddish purple 670 675 ! 203 605
. — —494
2, 9-OCH, | deep purple —494 —-511 | 308 610
4, 11-Cl | orange 602 601 | 302 605
4, 11-CH, |  (yellowish redy® = 615~612 299 605
4, 11-0CH, | (redy® - —494 | 308 635
3, 10-Cl i (red)!?’ — 614 | 303 605
3, 10-CH, | (scarlety — 610~617 | 302 610
3, 10-OCH, y (orange) — 603 | 296 560
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