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Thermal Behavior of Binary Liquid Crystals
Induced by Charge-Transfer Interaction

Yoshio Matsunaga

Owing to their wide range of industrial utility and also as the most reliable method of
identification, binary systems of liquid crystals have been a topic of extensive studies.

The starting point of this article is the formation of charge-transfer complexes in the liquid

crystalline state; therefore, the scope is limited to the enhancement of thermal stability of

liquid crystals in such systems.

Various para-disubstituted benzenes can be employed as one of the components.

The component compounds are not necessarily mesogenic.

F inally,

emphasis is laid on the liquid crystals produced by mixing of nonmesogenic electron donor

and acceptor.
are also described.
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The effects of branching of alkyl group on the induction of liquid crystals
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Fig. 1 Phase diagrams of the systems of azoxydiphenetole with (a)
azodiphenetole and (b) cholesteryl benzoate.
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. 2 Phase diagrams of (a) the N-(4-ethoxybenzylidene)-4-amino-

azobenzene- and (b) N-(4-nonyloxybenzylidene)-4-aminoazo-
benzene-N-(4-nitrobenzylidene)-4-amincazobenzene systems.
The open and shaded circles are transitions observed in the
processes of heating and cooling respectively.
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Fig. 3 Phase diagrams of (a) the N-(4-methoxybenzylidene)-
4-phenetidine- and (b) N-(4-ethoxybenzylidene)-4-methyl-
aminoaniline-N-{4-nitrobenzylidene)-4-phenetidine systems.
As to the open and shaded circles, see the caption of Fig. 2.
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Fig. 4 Phase diagrams of (a) the N-[4-(dimethylamino)benzylidene] -
4-butoxyaniline-N-(4-nitrobenzylidene)-4-propoxyaniline system
and (b) the system consisting of the aldonitrones carrying the
same substituents. As to the open and shaded circles, see the

caption of Fig. 2.
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.5 Phase diagrams of (a) the N-[4-(dimethylamino)benzylidene] -

4-aminoazobenzene- and (b) N-[4-(diethylamino)benzylidene]-
4-aminoazobenzene-N-(4-nitrobenzylidene)-4-aminoazobenzene
systems. As to the open and shaded circles, see the caption of

Fig. 2.
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Fig. 6 Phase diagrams of (a) the 4-nitrophenyl undecanoate- and
(b) decyl 4-nitrobenzoate-N-(4-propoxybenzylidene)-4-hexyl-

aniline systems.
caption of Fig. 2.
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ABTSEESBEOFY, NERORENMZLORE,

¢) MUT7vaxnfksd >BFERENO,, RO
1Z(RO, NO X0 b HEUBNEBESGR b FELEL
T, (Me,N, MeQ) #7132 (MeO, Me;N) % (NO,,
PrO) LA GE - & &, NEEORNLELIIRKT,
(EtO, Me,N) % (MeQ, NO,) AN E & &H/NT
&5,

SR ESRERH LTV 2 vV EE & OH &
LT, Fig 71t (Me,N, EtO)—(NO,, EtO) & —(EtO,
NO,) BZOREEM AT, BiIF K3 RESEERS TG
MO INT D, BFEFRROKGROMBE A
# U BB CEES A3 L0, FENKRD
HREMERENI, TOXDCEERF T LEHOFRIC
EHEINBFIMAE, Fig 8 WKIImRSMLEHHRL
BroaFvEiELOfE LT, (EtO, MeN)—
(NO,, PrO) & —(PrO, NO,) RO IREM % RT, Hi
FHRBAE TREREERS AR L, N& S,
TREPHBEL T 5, S, O ML ENLERE S
foib, RENMOGRIETIE, @RHIK (L EIEIC S, HE
~NEBT B, i, BEICERINAEERSTLEYE,
ARICET AR L CEBRRAES A5, NIKREDOE
HIZELRMENIT N R 0D, figE ST LERT
BLEICEETE S, # LT, N-S, & N-1iEBA
HHSEORICIIBEDRI: O 5dH B, N& S, MRS H
BT 2ig4, MEOREZTT, s00L&%28D, K
DS ILD, 72720, RN¥R Th b,

(RO, Me,N)—(NQ,, R0) <(Me,N, RO)
—(NO,, R0)< (RO, Me,N)—(R'O, NO,)
< (Me,N, RO)—(R'O, NOp)

Table 2 Liquid crystals induced in the donor-acceptor systems and the extent of induction
in the equimolar mixtures in °C. The component compound is accompanied by its latent

N-I transition temperature.

(Me,N, MeO) (MeO, Me,N) (Me,N, EtO)  (EtO, Me,N)  (Me,N, PrO)  (PrO, Me,N)
55 60 102 75 75
(NO,, MeO) - - (N) 20 (N) 19 (N) 27 N 30
80 (s s
(MeO, NO,) (N) 30 N) — N it N 7 N 22 N 17
82 (S$) (S
(NO,, EtO) (N) 38 (N) 37 (N) 32 N 31 (N) — (N) 40
85 )] (S
(EtO, NO,)» N 33 N 30 N 27 N 23 N 26 N 26
90 (s s
(NO,, PrO) (N) 49 (N) 49 S (N) 42 - (N) —
50 ()] (s) () (S
(PrO, NO,» N 43 N 37 (N) 33 N 30 N) — (N) —
575 (S) (S) (S) (S) (S) (S)
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.7 Phase diagrams of the systems of N-[4-(dimethylamino)-

benzylidene]-4-phenetidine with (a) N-(4-nitrobenzylidene)-
4-phenetidine and (b) N-(4-ethoxybenzylidene)-4-nitro-
aniline. As to the open and shaded circles, see the caption
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Fig. 8 Phase diagrams of the systems of N-(4-ethoxybenzylidene)-
4-(dimethylamino)aniline with (a) N-(4-nitrobenzylidene)-4-
propoxyaniline and (b) N-(4-propoxybenzylidene)-4-nitroaniline.
As to the open and shaded circles, see the caption of Fig. 2.
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Fig. 9 Phase diagrams of (a) the N-[4-(diethylamino)benzylidene]-

4-propoxyaniline- and (b) N-(ethoxybenzylidene)-4-(diethyl-
amino)aniline-N-(4-nitrobenzylidene)-4-propoxyaniline systems.
As to the open and shaded circles, see the caption of Fig. 2.

L, 4FREDSAEAILOERET S

EFZREIK, (NO,, RO)® (RO, NO,) &4 1A%
Tk L&A EEB IS, ETHEHOT VI F R
AT LHMHEE LB, N-U-(ZTrdr7i/)
NP FIA-(TNAFLT )TV, 4,4~
ERPTNNFLT I/)TSFyRyEY, NN N,
N'-F+3 4 FA~v o0y (TMB) &S E D,
Fig.10ai3 (NO,, PrO)—TMB R DIKEER T, SA T &
DFRIN T B, finh, EFHHFHA(Me, N, RO) ®
(RO, Me,N) EHlA AR THRSBEFHEREI# T, N-
(4-=to~RyVYyF)-d4-=tov7=Yv, 4.4~
Vo toT SRRV EY, 44 -V T L
(DNBP) 13 E A EAZARKE LTh &, —HIELT,
Fig. 10 b€ (Me,N, PrO)—DNBP RO IREEXART .

INLORTIR, ELR2: 1 ODFREEDOEKRGES
S H.

BHRICT LV FVEORSNOMRIC SN L, H—HH
WONWT, KR A FLVEICEIAENABATLE,
N& S, ki e SBNARELEZFH L0 E, TORB
BIIAFUENTVEAEDIMNIEHELEESBERT, T
nn2, 3 FrE R BIC>NT/NEL BT E
BEON TS, S TEEREBRICE S ZlausEo
BOMEE, 3D 05, —FlE LTN-(4-
(DAFANT /IRy YFV-4-T 37 REEHRT
WELIZTEEER 1) AETHEE, 4,4'-Y =

e enn -

PO TSR YR EEBSRBERETAEREMNT

18

200 200
180 a 180} b
isotropic
isotropic
160F 160
2 1
~ ~
=~ 1401+ > 140
1201 ‘,—";mectic A ) 120
K /® smectic A
100 a P 100}
1 e 1 1 1 1 1 1
0 10 20 30 40 50 0 10 20 30 40 50
mol % of TMB mol % of DNBP
Fig. 10 Phase diagrams of (a) the N-(4-nitrobenzylidene)-4-propoxy-

aniline-N,N,N',N'-tetramethylbenzidine and (b) N-[4-(dimethyl-
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