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Abstract— The charge-transfer(CT) complexes derived from various donors and acceptors were eva-
luated as coloring matter. Dyes absorbing light in the region from the visible to the near-infrared
wavelengths were synthesized. In order to determine the molar ratio of the donor to the acceptor
in the CT complex in the solution, the continuous variational method was applied to each system.
A 1:1 correspondence between the donor and the acceptor molecules in the CT complex in the
solution 1is established. Color development properties in paper were examined. The longer the exposure
time at constant temperature, the deeper the strength of color in paper. The strength of color at
high temperature was decreased, because sublimed CT dyes in paper were migrated outside of paper.

1. M g

AxrE ko) FE5 Lo wet 7leA Rl
AN Pl @2 A7) = i

2oke| A=
23 A E A, qihe FE Frhe vl
HEA ot BA4E /AR ARIE, JH A
oLy A} kg 7154 MR o] fe] 7iE3lA
vk Aie] HAAE Ao Fapl )
o]%¥(intramolecular charge-transfer : CT) 44 7]
T2 #3 azoA, quinone#, cyanined FVeo] o]
F5ol] Egho, 2eEu B SEEg MAaRA
o] &g dl= A e gl Wk 2L AL
sgtgo] FAY o - gksolA 278 EAS 4
&2 got7] wiFelrh 7led Mo HAAM=
238 1#g Bl Bl 7jvoE Jdd

itk #A7F A3} o]% 8 A A|(intermolecular cha-

rge-transfer complex)«= #7131 = (organic con-
ductor) £}t
Hofoll A e o7} 5o gt} tetrathiafulvalene
(TTF)-tetracyanoquinodimethane(TCNQ)#| ] &=}
7b 2 (1] #A7ld=A2 deix gles? poly-
N-vinylcarbazole(PVCz) — 2,4,7-trinitrofluorenone
(TNP)A (2] #7] #H=A2 & obedA ok

olg} zro] FAZF CT Aol a4 B2 o
7 el glov, AMarel Gl s A
v 7o) gle AlAe|th

B AT A= H22 el 27k A3} o] 5
A E HEs e o5 V5 MR g4
ekt b A6 3] HERC

713 A XxA(organic photoconductor)

2.4

2.1 7171 % Ale}

J. of Kor. Soc. of Dyers and Finishers, Vol. 4, No. 1(1992.3).” 21



22 HAYE - ol
CN CN
S. S
)
L~
TTe CN N
TCNQ
—{CH—CH, }; 0
e N S O N~ -~ | A 2 NO,
~ | | 5 I < | P 2
PVCz NO,
TNF

2,3-dichloro-1,4-naphthquinone-& Fluka &2,
2,3-diaminonaphthalene, Chloranile-®- Aldrich &+
+ Carbazole+= Junsei Chemical %, sulfuric
acid, nitric acid, chloroform, sodium carhonate,
phenothiazine-2 Wako 5+& 7M7F Ap&3ich &

A Gol & AFE-3F methylene chloridet= Junsei

Chmical 55 Alekg dAlslx] ofar 2oz Ap&-
shelch
S ¥ F -2 Yamato melting point apparatus

model MP-21&, U.V-Vis & spectra+> Shimadzu
U.V-2100 Spectrophotometer s 73 &}l o k)
Aol edxe]elli= Yasuda Seiki Seisakusho2]

Thermo Step System Iron Tester& A28t}

2.2 2,3-dichloro-5-
ptor)2| B

2,3-dichloro-14-naphtoquinone 0.1255 mol¥} 98
% H.SO; 60ge] EFHES 00 falal oF 147
ok a4 71ck Fuming HNOy(d= 1.50) 90g>}t 98
Y H80, 118g8] &4H% 2417k Sk 0Ci $-4]5}
wAf Aetghel Ash §- 50Ce A 2414k ot s
Ak W TR USRS dg¥el mEA)7

- o3318F & 10% Na,COy 7-8-01 0.5

TEAA ofgh & 8 Bwa] AF d g

Azgl g8 CHCLE Abd A2 4el ~hg-s)
K 47.6%).

m.p. 173C

nitro-1,4-naphtoquinone(acce-

sl RS

2.3 CT ML9 M

(8]
[3%]

BRI DB gl 4 1195 (1992.3)

k.ol ez

u

Donore} acceptord #}3E-% methylene chlo-
rideef] 717 &-sfA)%] H Y LS
oF 1417F Fok wukAlA CT 2y A

ik

FAA #

a8 G

2.4 AL #3|%(continuous variation method)

A M aFe] FEA la2acl e 0.05M, la-2
boll 41+= 0.025 M & donor$} acceptor2]
FTEHE WA 7l 8ok Donor 3H3HE-9] &
Bl(molar ratio) W3tell u}it CT Mo H 35
dpabel 9lojA] F Wk %318 e donor, ac-
ceptor®] w7} 1:1¢]l 7% #Ho FPv3 e}
wslef

A A] 7] k-

2.5 EX|HolMe A 2E =X

Donor #}3HE-3} acceptor #3Hgo] 7hzb &6-%
0.05 mol// 2] methylene chloride £-o4S- Xﬂ.‘é?‘& 2,
7h oo Hx}Ex}E L2]E 1027 &R A
71 %A1k donor 8}gHEo] -5 4% 9} acceptor
shateol ghirxl zhzhel 8213 4 M4 130¢C, 150C,
170Coll 2] o) 2] 7} o1& 7bsf v A)7c} UV-Vis
spectrophtometeri &% Abelj 4] Wil x] CT 249
Ak wEkE S eich

9%

dot 3 o3
3.1 EXIZE CT M0 &Ml E4 spectra
F-ARH CTE Mol 7Rl 13 F5is 23

2pAle] #HaL A 3-32F ) Ehighest occupied mo-

lecular orbital : HOMO)®} %] W] %4 53} A=

(lowest unoccupied molecular orbital : LUMO)2]

oL %] zfojef] v]Qlghe}. rEjv} 27k CTH A

a2 e VRAE odede] &ehis donor A9

HOMOS} acceptor A13-2] LUMO7ZE oljuiz] =)ol

o &gl kel glup?
srejiiiz ofe] 74X donor AWt acceptor A

Bl A% CT #Hdl Mgy a4 o

ol o]} L}o}c} R R 3; O'C}— Rk an{]q:

] N 3
o N

donor AHF-©.51435= la, 1b, lc, acceptor Ao 8
43z 2a, 2b, 2¢i- 7F7F A28} donor 1ag} acce-
ptor 2a®] F7 spectra®} o] ME] g%l CT
2hal] Mol &5 spectrait Fig 16l vhepylich 1a8}



B MEtol 5y 75 Mo gAT TA 23

+ Intramolecular CT Chromophores
NH,
5
e el e, O‘O
Z
X
8
g
HOMO -» LUMO 'g
AE=hVoc (e LUMO-¢HOMO) é’
* Intramolecular CT Chromophore
Wavelength(nm)
Donor — Acceptor Fig. 1. Absorption spectra.
AEe (eLUMO(A) ~eHOMO(D)) :[1a]+[2a] CT dye, ----- : [2a] only,
—-—-:[1a] only
Sch 1
creme st MR FEHE A2 ehor) o] FEIE
"g‘é% CT 2| dyess 7ol CT &5dE
Table 1. The absorption maximum and color of the Epulict. 7k donor®} acceptor 24 §HAIFH #-2}3)
intermolecular CT complex dyes CT 449 2 T 33 )7 A4S Table 10
1a 1b 1c e}
2a  605nm 470 nm 490 nm A8 B-217) CT M4 7R 7ledddel 24
Green Orange Redish-orange okt F42 vhelde B3] 1a-2ede] 9ol A=
2b 700 nm 500 nm 560 nm 33 9] ©39(785 nm)ol F4)2 vrehl e} Donor
Deep-green  Red Violet 445 &3 A12] methylen chloride &2 accep-
2c 7§5 nm 5?5 nm. 615 nm tor Ad-o] *3%l methylen chloride 8o =3}
Light-green  Light-wine Deep-blue A7y e = gelow whgle] CT 24 27}
s A" A Aee] dae Qg St
At

7} donor$}t acceptor2%-E} A% CT 449
=3 N = N ’/\\' &INHZ A F L]
'\ | S:@ \m A, &4 spectraZ Fig 2~4o }e}byc)

la tb le 3.2 & @AMH|2} color former2A|S] 28

Donors 2 3 A Al donor?} acceptore] slarekE =zl ul
5 A5HIHeE T = o) Fig 5= la-2a,
0 0 0 1a-2bA el ¢le14] donore] & #4AEe| g+ CT

@/@C’ & IC' C'fﬁ[@' Frohel g dshE vebdeh o] F A%l do-
o ! X Cl Ct G w

nor®] & =4l E7l- 50d o FHole) FAwE et

0 NO; O 0
Wrs ol CT &l 44+ donor, acceptor?}
2a b e 77t 1: 1% 7lejsba 9)le-8 o = 9lvk
Acceptors Hg =2] ok donor?} acceptor AdE-o 2 ME]
TR el FdE bAE CT 24 Aag
Scheme 2 FAS & e BR color former2 o] -S-gof sl

J. of Kor. Soc. of Dyers and Finishers, Vol. 4, No. 1(1992.3) 23



24

Absorbance(arbitrary)

600 700 800 900

Wavelength(nm)

400 500

“a. 2. Absorption spectra of intermolecular CT co-
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Fig. 3. Absorption spectra of intermolecular CT co-
mplexes in methylene chloride.
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Fig. 6. Reflectance spectra of CT complex dye on
paper at 150°C.
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Fig. 7. The color development of CT complex dye
(1a+2b) on paper at various temperature.
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Fig. 8. The color development of CT complex dye
(1b+2b) on paper at various temperature.
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