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Synthesis of New Dichroic Dyes with Negative 
Dichroism for a Black Mixture 

ELENA PRUDNIKOVA, BORIS UMANSKII and 
TAMARA PLYUSNINA 

SSC RF "NIOPIK" (Organic Interrnidiates C? Dyes Institute), B. Sadovaya 1/4, 
Moscow 103787, Russia 

Two new dichroic dyes with negative dicroism have been synthesized. For the first time a 
black mixture with negative dichroism was built up on the base of these dyes. This mixture 
has good solubility in liquid crystals, big value of dichroism and almost complete absorption 
in all the visible range of the spectrum. 

Keywords: dichroic dyes (DD); black mixtures; dichroism; liquid crystal (LC) 

IXTRODUCTION 

In the developing liquid crystal materials for colored guest-host LC displays 

mixture of dichroic dyes are generalty used. The individual dichroic dyes do not 

ensure good contrast. due to the! have a narrow absorption spectrum. As a 

result there will always be colored symbols on a slightty colored background. or 

slightly colored simbols on a colored bachground"4'. 

By using of combination of three or more DD with negative (T-lye) or 

positive (L-type) dyes with the mavimum absorption wavelenghts equal to (420 

T 10) nm, (540 _t 10) nm and (640 z 10) nm it is possible to obtain either white 

symbols on black background or black symbols on a white background. Such 

ppe of DD mixtures are known as black mixtures. due to the reason that they 

are absorbing in the all visible range of spectrum. Only black mixtures with 

positive dichrobni are used in the present time'-'-*'. while DD black mixture with 

negative dichroism can find application too. 

[2547]/37 
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The known assortiment of T-tjpe DD(P*"' has the ma?iima absorption 

rvavelenght in the interval 560-650 run. It is not enough for the practical appli- 

cation. In order to extend the absorption range we have synthesized two an- 

thraquinone dyes (R'. \:I) with negative dichroism and maxima long-wa\t 

absorption equal to 410 nm and 710 nm. This allowed us for the fmt time to 

build up DD mixtures with negative dichroism. absorbing in all visible range of 

the spectrum. 

EXPERIMENT 

DD (n') was synthesized from 1.8-diaminod,5-dihydroxyanthraquinone (I) 

Aminogroups were acylated by acyl chloride of aromatic acid in o- 

dichiorbenzene. 1.8-diaroy\amino-.l, 5-dihvdroxyanthraquinone (II) was iso- 

lated. purified by chromotography and used in the synthesis of DD (IV). The 

product (n.) was obtain according to the scheme 1 

Scheme 1 

R and R '  = Alk- 
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SYNTHESIS OF DISCHROIC DYES [2549]/39 

'The methods of the substiiution of two hydroxy groups by qhmino 

groups in 1.4-dihydroxyanthraquinone and in 1.S-dihydroxy-4,5- 

dinitroanthrquinone were describe bj M\'.GoreIik''''. However the substitution 

of two hydroxy-groups in the pen-position to aroylaminogroups is problematic. 

LVe synthesized 1.8-diaroylamin0-4.5-dia~~oanthraqui-none (W) from 

the leucobase and the boric complex of 1,8-diaroylamino-4,5- 

dihydroqanthraquinone (LII). This reaction is carried out in the excess of arnine 

in the presence of boric acid and of the traces of zinc. DD (n-) have S = - 
0.32 and = 700 nm. I-.4Uylbenzoylamino-4-a~vlbe~o~l- 

oxyanthraquinone (VI) was obtained by acylation of 1 -amin0-4-hydroxy- 

anthraquinone 0') by aUylbenzoic acid chlorides in pyridine. The product (VI) 

waq obtained accordmg to the scheme Z 
Scheme 2 

v 0 
VI 

DD 0'1) have S -- 4 2  and Lax = 410 m. 

RESULTS 

We developd for the first time the black mixture with negative dichroism 

which has a good absorption over entire spectnun of visible light. We used the 

new dichroic DD (K) and DD (\'I) as well as another dichroic dyes which 

synthesized earhei9'. 
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I I I I  

400 450 500 550 600 650 700 

PIOURE I lb Pbrorbaoce gechum fbr th? soLti00 of T-tjpe 
b k k  S&KO i~ aJcM-807 

Figl. represeda tbe abeorMion specbun for the eokion of tbe black 
midwe witb negative dicbroian io ZhKM-807. “%is mixhre bne the Miform 

aboorptionh 400 mu to 700 mr It iswcesemy to note, this miatwe bm hi& 
eolubility m tbc di&mot LC rmtsrida (till 5%) sad b@ d u e  of order pa- 

i-aneter (S PI - 0,36). 

CONCLUSION 

lh way of ayntbceie 1 , 8 - ~ ~ o y I - ~ ~ , S - d i a l ~ l ~ ~  S W  

eleborsbd The b b k  mixture witb nq@ve dichiwr for the Lc 
wsa built up for the fint time. Due to sstiefhctoxy value of negative didmiem, 
good solubility in liquid crystale prd d o r m  sbeorptioo in all the visible rqs4 

o f e p e ~ t h i s m i x i u r e  tvoe old to be ueeslll for- ‘ of l iqid 
& displaye, based on gum& - bet e%&. 
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SYNTHESIS OF DISCHROIC DYES [2551]/41 
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