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Fig. S1. (a) Origin of the chirality within the smectic phases of bent-core molecules.”*! Owing
to the bend shape each molecule possesses a dipole moment in the molecular plane and
perpendicular to the long axis of the molecules. Layer normal, tilt direction and the polar axis
define either a right handed coordinate system (+), whereas in the mirror image these vectors
define a left handed system (-). Changing either polarisation direction or tilt direction changes
the chirality sense of the layer (indicated by blue/red colour). Changing both, polarisation
direction and tilt direction retains the chirality sense.
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Fig. S2. Texture of a homeotropically aligned sample of the SmAP4 phase of compound 6/2
(crossed polarizers) at 95 °C.

Fig. S3. (a) Textures of the mesophases of compound 7/1 between crossed polarizers: a)
SmCP, phase at 148 °C; b) SmCP, phase at 148 °C after shearing (the birefringence is much
larger than in the SmAP, phase shown in Fig S2); ¢) M, phase at 124°C.

Fig. S4. Texture of the USmC phase of compound 8/1 (crossed polarizers) at 180°C.
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Fig. 5. DSC heating and cooling curves (10 K min") of 8/1.

3. Experimental Methods

The mesophase behaviour of all the compounds was examined under a polarized light optical
microscope (Optiphot-2, Nikon) attached with a hot stage (FP-82 HT, Mettler) by
sandwiching the sample between a glass slide and a cover-slip. The transition temperatures
and the associated enthalpies were obtained from thermograms recorded on a Perkin-Elmer
DSC-7, differential scanning calorimeter. The cooling and heating rates were 10 °C min™.
The electro-optical switching characteristics were examined with a home-built setup for
electrooptical investigations using ITO cells as specified (EHC Japan). The triangular-wave
method was used for determination of the Ps-values by integration of the peak areas. Optical

investigation of the switching process was made in the same setup under a polarizing
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microscope between crossed polarizers using a DC field or a low frequency (<1 Hz) triangular
wave field.

Powder X-ray diffraction measurements were carried out with a Guinier film camera (Huber)
with samples in glass capillaries (I mm) in a temperature-controlled heating stage using
quartz-monochromatized CuKa radiation (1.54 A; 30 to 60 min exposure time, calibration
with the powder pattern of Pb(NOs),). 2D patterns for aligned samples on a glass plate on a
temperature controlled heating stage (alignment at the sample — glass or at the sample — air
interface) were recorded with a 2D detector (HI-STAR, Siemens).

4. Synthesis and analytical data
N,N’-Bis(4-ethoxycarbonylphenyl)-V,NV’-alkyleneureas 2/n

2/0: Under an argon atmosphere, a mixture of ethyl 4-bromobenzoate (19.2 g, 84 mmol), 1/0
(2.6 g, 30mmol), Cs,CO; (27.3 g, 84 mmol), Pdy(dba); (366 mg, 0.5 mol-%) and
Xanthphos® (36 mg, 1.5 mol-%) are suspended in dry dioxane (100 ml) and heated under
reflux for 30 hours. After cooling to room temperature CH,Cl, (75 ml) is added and the
mixture is filtered. The solvent of the filtrate is evaporated and the residue is crystallized
twice from MeOH. In case of compound 2/0 the residue contains most of the product. The
residue is treated with diluted hydrochloric acid and the mixture is filtered again. The residue
is combined with the filtrate from the first filtration. The solvent is evaporated and the residue
is suspended in hot MeOH (50 ml) and filtered. The residue is crystallized from CHCls.
Yield:10.4 g (27 mmol, 90.7%); white needles, mp. 213-214 °C; 'H-NMR (200 MHz,
CDCls): 6 = 8.05 (d, °J = 8.9 Hz, 4H, Ar-H), 7.67 (d, *J=9.1 Hz, 4H, Ar-H), 435 (q,°J=7.1
Hz, 4H, CH,), 4.03 (s, 4H, (CH,),), 1.38 (t, >J = 7.2 Hz, 6H, CH3).

2/1: Yield:10.9 g (27 mmol, 91.7%); white needles, mp. 161 °C; 'H-NMR (200 MHz,
CDCl3): d=28.00 (d, *J=8.5Hz, 4H, Ar-H), 7.31 (d, °J = 8.5 Hz, 4H, Ar-H), 4.35 (q, *J = 7.1
Hz, 4H, CH,), 3.86 (t, °J = 5.9 Hz, 4H, CH,), 2.31 (quin, 2H, CH,),1.37 (t, °J = 7.2 Hz, 6H,
CHa).

2/2: Yield: 1.93 g (4.7 mmol, 88.7%): colourless plates, mp. 117-118 °C; "H-NMR (200
MHz, CDCl3): 6 = 7.99-8.02 (m, 4H, Ar-H), 7.34-7.36 (m, 4H, Ar-H), 4.35 (q, °J = 7.1 Hz,
4H, CH,), 3.86 (m, 4H, CH,), 1.91 (m, 4H, CH,-CH,), 1.37 (t, °J = 7.2 Hz, 6H, CH;).

N,N’-Bis(4-carboxyphenyl)-/V,N’-alkyleneureas (4/n)

4/0: 2/0 (1.0 g, 2.6 mmol) is suspended in EtOH (50 ml) and treated with a solution of KOH
(0.6 g, 11.7 mmol) in water (50 ml). The reaction mixture is heated at 60 °C for 4 hours. The
clear solution is then made acidic with diluted HCI. After cooling to room temperature the
mixture is filtered and the precipitate is washed with MeOH. Yield: 840 mg (2.6 mmol,
98.4%); white solid; mp. 402-404 °C (dec.); "H-NMR (200 MHz, DMSO-de): 6 = 7.94 (d, *J
= 8.9 Hz, 4H, Ar-H), 7.75 (d, °J = 8.9 Hz, 4H, Ar-H), 4.03 (s, 4H, (CH,),).

4/1: Yield: 3.2 g (9.4 mmol, 74.6%); white solid, mp. 346-348 °C; 'H-NMR (200 MHz,
DMSO-de): §=8.19 (d, *J=8.5 Hz, 4H, Ar-H), 7.77 (d, °J = 8.5 Hz, 4H, Ar-H), 4.12 (t, °J =
5.8 Hz, 4H, CH,), 2.79 (quin, °J = 1.8 Hz, 2H, CH,).

4/2: Yield: 850 mg (9.4 mmol, 65.6%); white solid, mp. 310-312 °C; "H-NMR (200 MHz,

DMSO-dg): J = 7.87-7.90 (m, 4H, Ar-H), 7.39-7.42 (m, 4H, Ar-H), 3.83 (m, 4H, CH,), 1.78
(m, 4H, CH,-CH,).
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General procedure for the esterification of 4/n

6/0: 4/0 (360 mg, 1.1 mmol) is suspended in SOCl, (50 ml) and stirred and heated until the
reaction mixture became clear. The excess of SOCl, is distilled off and traces were evaporated
under reduced pressure (100 °C bath temperature). To the white residue of the acid chloride
there is added 4-tetradecyloxyphenol (676 mg, 2.2 mmol), DMAP (10 mg), EtzN (1 ml) and
dry DMF (100 ml) and the mixture is heated for 4 hours under reflux and exclusion of
moisture (in cases of 6/1 and 6/2 dry CH,Cl, (50 ml) was used instead of DMF). After cooling
to room temperature a white precipitate is formed which was filtered and washed with CH,Cl,
(50 ml). The crude product is then crystallized from CHCIl;/MeOH. Yield: 610 mg (0.68
mmol, 61,2%); white solid; '"H-NMR (200 MHz, CDCls): § = 8.20 (d, >J = 8.9 Hz, 4H, Ar-H),
7.76 (d, °J = 8.9 Hz, 4H, Ar-H), 7.10 (d, °J = 8.7 Hz, 4H, Ar-H), 6.91 (d, °J = 8.7 Hz, 4H, Ar-
H), 4.10 (s, 4H, (CHa),), 3.94 (t, °J = 6.6 Hz, 4H, OCHy), 1.77 (quin, *J = 7.2 Hz, 4H, CH,),
1.24-1.50 (m, 44H, (CH2)11), 0.86 (t, 3J: 6.74 HZ, 6H, CH3); calc. for C57H78N2072 C 75.79,
H 8.71, N =3.10; found C 75.4, H 8.67, N =3.02 %.

6/1: Yield: 460 mg (0.50 mmol, 85.3%); '"H-NMR (200 MHz, CDCls): 6 =8.16 (d, *J = 8.7
Hz, 4H, Ar-H), 7.50 (d, °J = 8.7 Hz, 4H, Ar-H), 7.08 (d, °J = 9.1 Hz, 4H, Ar-H), 6.90 (d, >J =
6.9 Hz, 4H, Ar-H), 3.91 (t, 4H, CH,), 3.94 (t, 4H, OCH,), 2.35 (quin, 2H, CH,), 0.86 (t, *J =
6.3 Hz, 6H, CHs), 1.77 (quin, =172 Hz, 4H, CH,), 1.24-1.50 (m, 44H, (CH;);); calc. for
CsgHgoN,O7: C 75.94, H 8.79, N 3.05; found: C 76.07, H 8.65, N =3.19 %.

6/2: Yield: 310 mg (0.33 mmol, 78.6%); 'H-NMR (200 MHz, CDCl;): 6 = 8.19-8.21 (m, 4H,
Ar-H) 7.75-7.77 (m, 4H, Ar-H), 7.09-7.11 (m, 4H, Ar-H), 6.90-6.92 (m, 4H, Ar-H), 3.94 (t, °J
= 6.5 Hz, 4H, OCH,), 3.91 (m, 4H, CH,), 1.95 (m, 4H, CH,CH,), 1.77 (quin, 4H, CH;), 1.20-
1.50 (m, 44H, (CH2)11), 0.86 (t, 3.] = 6.8 HZ, 6H, CH3); calc. for C59H82N2072 C 7609, H
8.88, N 3.01; found: C 76.11, H 8.64, N =3.22 %.

N,N’-Bis(4-formylphenyl)-NV,N’-alkyleneureas 3/1

Under inert conditions 4-bromobenzaldehyde (5.15 g, 26.9 mmol), N,N’-propyleneurea (5.42
g, 53.4 mmol), Cs,CO; (12.88 g, 38 mmol) Pd,(dba); (127 mg, 0.5 mol-%) and Xanthphos®
(255 mg, 1.5 mol-%) are suspended in dry 1,4-dioxane (150 ml). After 35 h heating under
reflux the solution is cooled down and filtered. The filter cake is washed with CH,Cl,. The
solvent of the organic phases is removed by distillation. The crude product is washed with
MeOH and crystallized from CHCl3/MeOH. The MeOH solution is purified by a flash column
chromatography and crystallized from CHCl3/MeOH to give additional product. Yield: 5.4 g
(18.2 mmol, 67%); mp. 162 °C; "H-NMR (500 MHz, CDCls): = 9.96 (s, 2H, CHO), 7.87
(dt, °J = 8.7 Hz, °J = 2.32 Hz, 4H, Ar-H), 7.54 (dt, °J = 8.6 Hz, °J = 2.2 Hz, 4H, Ar-H), 3.91
(t, °J = 6.0 Hz, 4H, CH,N), 2.35 (t, *J(H, H) = 6.0 Hz, 2H, CH,); *C-NMR (100 MHz,
CDCl3): 6=191.0, 153.4, 148.9, 133.3, 130.2, 125.2, 48.6, 23.0.

N,N’-Bis(4-hydroxyphenyl)-NV,N’-alkyleneureas 5/1

3/1 (5.3 g, 18 mmol) and m-Chloroperoxybenzoic acid (5.25 g, 30 mmol) are dissolved under
inert conditions in CHCI; (100 ml) and stirred for 3 h. The solution is washed twice with
saturated Na,SOj; solution (70 ml), twice with water (70 ml) and after that with brine (50 ml).
The absence of peroxide is tested by Kl-paper (acidified by AcOH). The solution is dried over
Na,SO4 and the solvent is removed in vacuum by distillation. The product is crystallized from
CHCIl3/MeOH. Yield: 0.93 g (3.3 mmol, 18%); white solid; mp. 318- 331°C (dec.); 'H-NMR
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(400MHz, CD;0D): ¢ = 7.08 (d, °J = 8.9 Hz, 4H, Ar-H), 6.75 (d, °J = 8.9 Hz, 4H, Ar-H),
3.73 (t, °J = 5.8 Hz, 4H, CH,N), 2.14 (m, 2H, CH,).

Esterification of 5/1

7/1: 4-Tetradecyloxybenzoic acid (0.530 g, 0.71 mmol) is dissolved in SOCI, (10 ml) and the
mixture is stirred for 5 min at room temperature (hood). The excess of SOCI, is distilled off
and traces were removed under reduced pressure (100 °C bath temperature). The residue is
dissolved in dry CH,Cl, (50 ml), a solution of with 5/1 (0.205 g, 0.31 mmol) and DMAP (20
mg) and then. Et;N (0.8 ml) is dropped to the solution with stirring. After 6 h stirring and
heating under reflux the solution is cooled to room temperature. The solution is washed twice
with (70 ml) and with brine (50 ml). The solution is dried over Na,SO4 and the solvent is
removed in vacuum by distillation. The solvent is removed in vacuum by distillation and the
residue was purified by repeated crystallization from CHCl;/MeOH. Yield: 0.64 g (0.7 mmol,
99%); 'H-NMR (400 MHz, CDCLs): 6 = 8.11 (d, °J = 8.9 Hz, 4H, Ar-H), 7.34 (d, >J = 8.92
Hz, 4H, Ar-H), 7.16 ( d, °J = 8.7 Hz, 4H, Ar-H), 6.95 (d.>J = 8.9 Hz, 4H, Ar-H), 4.02 (t, *J =
6.5 Hz, 4H, CH,0), 3.83 (s, 4H, CH,N), 1.90 (s, 2H, CH,CH,N), 1.82 (t, °J = 6.8 Hz, 4H,
CH,CH;0), 1.54 (s, 4H, CH,CH,CH,0), 1.45 (m, 4H, CH,CH,CH,CH,0), 1.25 (m, 38H,
CH>), 0.86 (t, >J = 6.8 Hz, 6H, CH3); "C-NMR (100 MHz, CHCl;): 6 = 164.8, 163.5, 154.3,
148.4, 141.3, 132.2, 126.8, 121.8, 121.6, 114.3, 68.4, 49.5, 32.1, 29.8, 29.8, 29.8, 29.7, 29.7,
29.5,29.5,29.3,26.1,23.3,22.8, 14.2.

INDEX FREQUENCY PPM HEIGHT
1 3248.031 8.121 18.9
CHC|3 2 3240.976  8.103 5.5
3 3239,108 8.099 ' 19.8
4 2954.828 7.388 15.7
5 2948.188 7.371 5.5
dat SSMPLgl 2004 df DEC ;;s 950 6 2946.113 7.366 19.9
ate ¢ q .
o iven M 7 2895.690 7.240 150.0
file exp dpwr 30 8 2868.299 7.172 20.3
ACQUISITION dof 0 ] 2861.659 7.155 5.0
ifru 355-952 :m Ann 10 2859.584 7.150 16.6
n nm c
at 2.502 ‘oe- 208 11 2780.110 6.951 19.1
“np 34022 temp 27.0 12 2771.187 6.929 18.3
sw 6799.3 PROCESSING 13 1614.147 4.036 8.7
g: 3sed \!/I:fﬂc 0.20 14 1607.714  4.020 19.2
tpw 59 proc I 15 1601.074 4.003 9.2
pw 6.5 fn not used 16 1541.106 3.853 7.9
d1 2.000 17 1535.296  3.839 11.9
Lot 6369 werr 18 1529.278 3.824 8.5 -
ct 3 weer 19 914.445 2.286 3.8 [
alock n wnt 20 861.116 2.153 5.2
gai not used 21 726.862 1.817 5.5
oS 22 719.806 1.800 6.6
in v 23 711.921 1.780 6.3
dp v 24 609.830 1.525 83.7
o DISFLAY 735 25 589.702 1.474 3.9
w s396.6 26 581.817 1.455 5.4
vs 150 27 574.554  1.437 a.a
28 498.815 1.247 109.8
2 29 352.318 0.881 9.1
hzmm 13,59 . .
e 500,00 30 345.677 0.864 29.2
1 3666.4 31 338.622 0.847 12.1
rfp 2895.7 32 20.934 0.052 15.0
th 3
in 100.000
" geask TMS
SROBE
acetone i !
-[ﬁ]jﬂ 2
\/ 5
| PEE
3|2 o
nNe® 2= 2
38% < J <
-- —
PR ] J JV
8
Y
TS Y LJL_JV
e ‘ ——
1

L R i s e —
6 5 4 3 2

3.91 0.28 11.86 39.67 0.90
3.96 1.94 3.82  4.28 5
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BC.NMR:
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8/1: Yield: 0.29 g (0.30 mmol, 96 %); 'H-NMR ( CHCls, 400 MHz): 6 = 7.93 (m, 2H, Ar-
H), 7.87 (d, *J=11.4 Hz, 2H, Ar-H), 7.35 (d, °J = 8.9 Hz, 4H, Ar-H), 7.15 (d, *J=9.1 Hz,
4H, Ar-H), 7.00 (t, °J = 8.4 Hz, 2H, Ar-H), 4.20 (t, °J = 6.6 Hz, 4H, CH,0), 3.85 (s, 4H,

CH,N), 1.9 (s, 2H, CH,CH,0), 1.84 (m, CH,CH,0), 1.46 (dd, *J=7.7 Hz,>J = 7.5 Hz, 4H,

CH,CH,CH,0), 1.32 (m, 4H, CH,CH,CH,CH,0), 1.24 (m, H, CH,), 0.86 (t, *J = 6.9 Hz, 6H,
CHs); *C-NMR (100 MHz, CHCL): = 163.9 (d), 154.3, 151.9 (d), (153.2 +150.7), 148.2,

141.4, 127.3 (d), 126.8, 122.0 (d), 121.7, 117.9, 117.7, 113.6, 69.6, 49.4, 32.0, 29.8, 29.8,
29.8,29.7,29.6,29.5,29.4,29.2,26.0,23.3, 22.8, 14.2.
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'"H-NMR:

SAHPLES 2005 4f DEC. & VT 59
date Jan 1 rq 399.9
solvent coci3  dn HL MeOH
file exp dpwr 30
ACQUISITION dof B 0
sfrq 399.860 dm nnn
tn H1 dmm c
at 2.502 dmf 200
np 34022 mp 27.0
sw 6798.3 PROCESSING
fb 3800 1 N
bs wtfile
tpwr 59 proc 1p N
pw 6.5 fn not used
d1 2.000
tof 636.0 werr
nt 32 wexp
ct 32 wbs .
alock n wnt -
gain not used
S

n
in vy

v

DISPLAY
sp -1.
wp 3610.4 -
vs 151 -
sc 0
wc 250
hzmm 14.44
s 821.03
rfl 772.0
rfp .
th 0
ins 100.000
nm cdc ph CHCI3
|
g ,/ J ) j J /
v . - Y a F‘
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MeOH

BC-NMR:

Pulse Sequence: s2p

Solvent: cdcl3

Temp. 27.06 C / 300
File: Hein_5023_01
‘GEMINI-400BB "lamp

Relax. delay 2.000
Pulse 45.0 degrees
Acg. time 1.311 se
Width 25142.3 Hz
8000 repetitions
OBSERVE C13, 100.5
DECOUPLE H1, 399.9
Power 45 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.
FT size 131072
Total time 7 hr, 59
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