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Design of Mesomorphic Benzene Derivatives
Yoshio Matsunaga

It is generally believed that monomeric p-disubstituted benzenes are not mesogenic.
However, studies on binary systems with nematogenic N-(4-propoxybenzylidene)—4-hexy1—
aniline revealed that various p-disubstituted benzenes are potentially smectogenic. Employ-
ing NHCOC H,, 41 or CONHC.H; 41 group, which favors particularly the high transition
temperatures to latent smectic phases, the author succeeded in designing discogenic or
nematogenic benzene derivatives; e.g. N,N’-dialkanoyl-2-methyl- and 2,4,6-trimethyl-1, 3-
benzenediamines, N,N',N”-trialkyl-l,3,5-benzenetricarboxamides, N,N’-dialkanoyl-2 5,6-
trimethyl-4-alkanoyloxy-1,3-benzenediamines, N,N’-dialkanoyl-2,4-bis(alkanoyloxy)-1 ,3-
benzenediamines, and N,N'—dialkanoy1-2,3,5,6-tetrakis(alkanoyloxy)-1,4-benzenediamines.
Thus, the anisotropy of the intermolecular forces, which is the primary factor in the forma-
tion of liquid crystals, was shown to be achievable irrespective of molecular shape. Liguid
crystals may be discotic if the rotation around the short axis perpendicular to the molecular

plane is easier than that around the long axis in the plane.
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Fig. 1 Phase diagrams of (a) the p-nitrophenetole-
N-(4-propoxybenzylidene)-4-hexylaniline
and (b) its 81 mol% mixture-N-(4-nonyl-
oxybenzylidene)-4-propylaniline systems.
The open and shaded circles are transi-
tions recorded in the processes of heating
and cooling respectively.
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Fig. 2 Phase diagrams of (a) the N-(4-nitro-
phenyDundecanamide- and (b) N-
decyl- 4 -nitrobenzamide- N -(4-propoxy-
benzylidene)-4-hexylaniline systems. As
to the open and shaded circles, see the
caption of Fig. 1.
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Fig. 3 Phase diagrams of (a) the N - 4 - cynano-
phenyl) dodecanamide - N - (4 - propoxy-
benzylidene) - 4 - hexylaniline and (b)-N-
(4 -nonyloxybenzylidene) - 4 - ethylaniline
systems. As to the open and shaded
circles, see the caption of Fig. 1.
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Fig. 4 Plots of transition temperatures against
the number of carbon atoms in the alkyl
group for hexakis(alkanoyloxy)benzenes
(®) and N, N'-dialkanoyl-2,3,5,6-tetrakis-
(alkanoyloxy)-1 4-benzenediamines (0).
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Fig. 5 X-ray diffraction pattern of unoriented
sample of N,N'-bis(thexadecanoyl)-2,3,5,
6-tetrakis(hexadecanoyloxy)-1,4-benzene-
diamine in the liquid-crystalline state.
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Fig. 6 Plots of transition temperatures against

the number of carbon atoms in the alkyl
group for N,N’ N"'-trialkyl-1,3,5-benzene-
tricarboxamides.
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Fig. 7 Plots of transition temperatures against
the number of carbon atoms in the alkyl
group for N, N'-dialkanoyl-2-methyl-1,3-
benzenediamines.
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Fig. 8 Plots of the longest spacings in mesophases
against the number of carbon atoms in
the alkyl group for N,N'-dialkanoyl-1,3-
benzenediamines. (a) the 2-methyl deriva-
tives; (b) the 4-methyl derivaties (®), the
4,6-dimethyl derivatives (®), the 2,4,6-
trimethyl derivatives (O), and the 24,5,
6-tetramethyl derivatives (©); and (c) the
2,4-dimethy] derivatives.
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Fig. 9 Plots of transition temperatures against
the number of carbon atoms in the alkyl
group for N,N’-dialkanoyl-2,4,6-trimethyl-
1,3-benzenediamines.
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the number of carbon atoms in the alkyl
group for N,N',N’-trialkanoyl-2.4,6-
trimethyl-1,3,5-benzenetriamines.

Netsu Sokutei 16(4) 1989



BN ¥ v Y FEFOR

NHCOR
CH3 CHs
RCONH NHCOR
CH;,
iER13

D2EOFEENEEST B, N, N, N'- Y 7r+ -
L, 3, b=RXYFV P ALERY I F(EER) ith
NBE, BA, BYHALORELIESV, 2ok, X
RETOERL n= T UBORIEEKIC >V TOAITHH
7o T DFER, n=15DEKGE TICHBASSEMIID
BETH BT EBHLDEIT 12, HEEIRR dio DEIZN,
N N"-bYTwdnw-1, 3, 5-~vEry hyHLi+
HINCBIEED B, n=TILHBVT 1.48nm,

n=15BNTLIBomTH » 7z, 8, BELCET
BIVINE-FLOREIHSEM LT, n=260F
BROSEE LR CEFORZ EEbNEY, n=23,

4, SOEEEROHERIIRBEOLDTHAH, n=81
WU ISDREIKET, Ch S5O0 TiIcEA2R0EEM
DOXEREH ¥y — BEMTH O, SRICHEEE & o
BEME OB B, TR DESMICHNE &, TR EERE
523, HIL n=130[REEKICONT, KIEEF NM
RARZ P IWDZRE—A VI R2AIELEET B, 20D
BRI DEEMICHBTO.01G%, 20 FoOSEMILEL
TO0.5G2Tdh -7,

RICIEKDREWEE S DEATHEL TS 55, 1, 3,
4 DAIEBIC 2D RCONHE E 1O RCOO & A A
ENTH LI ATOEDICDVTHRNE, 2, 5-
AFNE2, 3, b- b AXAFAFREILENT, NKE
WEE SN, Fig IGRY OREE, 9805,
N, N-D7uwh/4n-2,5 6-bYAF-4-7 1
HIANEFE -1, 3-RVYEFUIT I v (BER)
DEBBREE nOBBRTH 5. nA1BITEAT, 2 FI
BEERCOOEDBEAEZEE L TAD, #FLEET~N
TROIAL S ORSIZ 119°CTH D, RO v o0
E—ZiE 70k mol ' ThH B, chk b xS0, RC
OOHEZBRVIALEYII 136°C TRML, ZDBOT v
FEe =363k mol 1 ThH B, Lichi-T, NilEs
DHBAR A FVEDBAIHSETIABKENEEL &
90 1, RCOOEDRDL I FAEE &o{LeH
B A6 CTHEAMRENGE T L, BBOT VIV E—
Zid25 kI mol™! T B, RCOOBODELHFHN
BROBBICRCCEDTERVEERIE LGN 5,

Netsu Sokutei 16(4) 1989

isotropic
200 |
nematic

150 +
&
o mesomorphic

100 .

crystalline
1 1 1 1 i 1

Fig. 11 Plots of transition temperatures against
the number of carbon atoms in the alkyl
group for N,N'-dialkanoyl-2,5,6-tri-
methyl-4 - alkanoyloxy-1, 3-benzenedi-

amines.
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Fig. 12 Plots of transition temperatures against
the number of carbon atoms in the alkyl
group for N,N’-dialkanoyl-2,4-bis(alka-
noyloxy)-1,3-benzenedimaines.
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