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1. Additional Data

1.1 Compound T-Bip-8

Figure S1. XRD pattern of the Col,. phase of compound T-Bip-8 at 7= 100 °C, (a) wide
angle region, (b) small angle region.
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Table S1. Numerical XRD data of compound T-Bip-8 at 7= 100 °C.

26 2] d/inm hk
3.22 1.63 2.74 11
3.96 1.98 2.23 02
19.18 9.59 0.46

Colyec: @ =3.48 nm, b = 4.46 nm.

1.1 Compound T-Bip-12
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Figure S2. (a) Switching current response curve of T-Bip-12 at 7= 88 °C (120 Vpp, 10 Hz,
5kQ, 10 pm ITO cell) Ps = 460 nC/cm? and (b) texture as observed in the absence of an
electric field at 7= 108°C.

1.2 Compound T-Bip-en
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Figure S3. Investigation of compound T-Bip-en: (a) Switching current response curve at 7 =
90 °C (90 Vpp, 10 Hz, 5 kQ, 10 um ITO cell), Ps = 500 nC/cm? and (b) texture as observed in
the absence of an electric field at 7= 108 °C; (c) circular domains grown at 98 °C under a DC
field of 40 V (left), after switching off the field (middle) and upon application of a DC field
with opposite direction (right), indicating an antiferroelectric switching on a cone.

1.3 Compound TT-Res-12
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Figure S4. (a) Switching current response curve of TT-Res-12 at 7= 130 °C (170 Vpp, 10
Hz, 7 kQ, 10um PI-coated ITO cell, Ps = 700 nC/cm? and (b) texture as observed in the
absence of an electric field at 7= 120 °C.

Table S2. Numerical XRD data of compound TT-Res-12 at 7= 135 °C.

20 0 d/inm n decalc Oobs-0ealc
2.08 1.04 4.25 1 4.25 0.00
4.18 2.09 2.1 2 213 0.02
6.25 3.13 1.41 3 1.42 0.01
18.89 9.45 0.47 diff.

SMCPa: d=4.25 nm.
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1.4 Compound T-Bip-Si
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Figure S5. DSC (a) heating and (b) cooling curves (10 K min™") of compound T-Bip-Si.
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Figure S6. Analysis of the XRD pattern of compound T-Bip-Si (Fig. 4): (a) &scan over the
diffuse wide angle scatterings at 7= 104 °C; (b) y-scan over the wide angle scatterings (blue
line: 260=10-15°, green line: 26=15-23°, T=104 °C); (c) é-scan over the diffuse wide angle
scatterings at 7= 80 °C; (d) y-scan over the wide angle scatterings (blue line: 26= 10-15°,
green line: 260=17-21°, T= 80 °C).

Table S3. Numerical XRD data of compound T-Bip-Si.

7'=104°C
26 0 d/inm n dcalc dobs'ddcalc
1.95 0.98 4.53 1 4.55 -0.02
3.82 1.91 2.31 2 2.28 0.03
13.05 6.52 0.68 diff.
18.47 9.24 0.48 diff.
d=4.55nm.
I'=280°C
20 0 d/nm n dcalc dobs'ddcalc
1.86 0.93 4.75 1 4.80 -0.05
3.67 1.84 2.41 2 2.40 0.01
7.34 3.67 1.20 4 1.20 0.00
13.20 6.60 0.67 diff.
18.78 9.39 0.47 diff.
d=4.80 nm.
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Figure S7. Switching current response curve of T-Bip-Si (with delay at 0V) at 7= 71 °C (46
Vpp, 10 Hz, 10um Non-coated ITO cell, SkQ2)
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Figure S8. (a) Circular domains grown in the Col,,P4 hase of compound T-Bip-Si at 105 °C
under a DC field of 100 V (left), after switching off the field (middle) and upon application of
a DC field with opposite direction (right).
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Figure S9. In the AF organization with alternation of polar direction along the modulated
layers the rod-like wings of the bent-core mesogens are arranged parallel to each other;
however in the FE state unfavorable inter-ribbon interfaces occur due to the non-parallel
alignment of the rod-like wings within the modulated layers leads; though this could be
reduced by splay is makes the FE order less favorable; the insets show the organization of the
aromatic cores at the inter-ribbon interfaces in a side-view
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2. Synthesis and Analytical Data

2.1 Synthesis of the bent diphenols 4-6

O (6]
Q BC
1. SOCl, VRN
>—©708n o) o
BC
HO 2. HO” OH
N(Et)s, DMAP BnO OBn
CH,Cl, Hy, Pd/C
dioxane
O O

g
BC =
4-6
HO OH

1,3-Phenylene bis(4-benzyloxybenzoate):*' 4-Benzyloxybenzoic acid® (5 g, 22 mmol) was
heated under reflux in an excess of thionyl chloride (50 ml) for 2 h. Excess thionyl chloride
was removed by distillation under reduced pressure. The resulting acid chloride was dissolved
in dry dichloromethane, and resorcinol (1.2 g, 11 mmol) was added. To this clear solution 4-
(N,N-dimethylamino)pyridine (DMAP) (10 mg, 0.08mmol) and triethylamine (3.9 ml, 28
mmol) were added, and the reaction mixture was refluxed for 4 h at room temperature under a
argon atmosphere. The reaction mixture was washed with 1M HCI solution and saturated
NaHCOs solution and dried over Na,SO4. After evaporation of the solvent the crude product
was purified by column chromatography using chloroform as an eluent and crystallized from
ethyl acetate. Yield: 2.37 g (40.6 %), colorless solid; '"H-NMR (CDCls, J/Hz, 400 MHz): & =
8.15 (m, 4H, Ar-H), 7.46-7.30 (m, 11H, Ar-H), 7.17 (m, 2H, Ar--H), 7.14 (m, 1H, Ar-H), 7.04
(m, 4H, Ar-H), 5.26 (s, 4H, -CH>-).

1,3-Phenylene bis(4-hydroxybenzoate) (4):>' 1,3-Phenylene bis(4-benzyloxybenzoate) (2.37
g, 4.5 mmol) was dissolved in 1,4-dioxane (50 ml) and 10% Pd-C catalyst (0.05 g) was
added. The mixture was stirred at hydrogen pressure of 2.7 bar at 40 °C. The resultant mixture
was filtered and the solvent removed under reduced pressure. The residue was passed through
a column of silica gel and eluted with a mixture of 5 % methanol in chloroform and after
removal of the solvent crystallized from methanol. Yield: 0.87 g (55.2 %), colorless solid,
mp.: 235 °C; 'H-NMR (CDCls, J/Hz, 400 MHz): & = 8.24 (m, 4H, Ar-H), 7.47 (m, 1H, Ar-
H), 7.17 (m, 2H, Ar-H), 7.14 (s, 1H, Ar-H), 6.90 (m, 4H, Ar-H).

2,7-Naphthalene bis(4-hydroxybenzoate) (5): Synthesized as described for 4 from 4-
benzyloxybenzoic acid and naphthalene-2,7-diol. Colorless solid, mp.: 318 °C; 'H-NMR
(DMSO-dg, J/Hz, 400 MHz): & = 8.03 (m, 6H, Ar-H), 7.79 (m, 2H, Ar-H), 7.42 (m, 2H, Ar-
H), 6.95 (m, 4H, Ar-H).

3,4'-Biphenyl bis(4-hydroxybenzoate) (6):*> Synthesized as described for 4 from 4-

benzyloxybenzoic acid and 3,4'-dihydroxybiphenyl.>* Colorless solid, mp.: 190 °C; 'H-NMR
(CDCls, J/Hz, 400MHz): § = 7.97 (m, 4H, Ar-H), 7.74 (d, >J (H,H) = 8.6, 2H, Ar-H), 7.59 (d,
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3J (H,H) = 8.3, 2H, Ar-H), 7.52 (m, 1H, Ar-H), 7.30 (d, °J H,H) = 8.3, 2H, Ar-H), 7.21 (d, *J
(H,H) = 8.1, 1H, Ar-H), 6.90 (dd, *J (H,H) = 8.7, 4H, Ar-H).
2.2 Thiophene-2-carboxylic acids 1/n

2-thienyl-MgBr,

1. BuLi, THF, Ni(dppp)Clz,
S Br-R Br S rR FEtO
L) me  WJ o8
CHCI3/ acetic acid
BuLi, Et,0,
1. BuLi, THF\ 2. BuLi, Et,0, 0°C. €O
Br-R °C, CO,
R S COOH R\CYQ\COOH
N L
3

1/n

General procedure for 2-alkylthiophenes:> Under an argon atmosphere thiophene (1 equ.)
was solved in anhydrous THF. A solution of n-butyl lithium in hexane (0.85 equ.) (1.6 M
solution) was added dropwise under cooling with ice. Then the cooling bath was removed and
the temperature was allowed to rise to 20 °C. The appropriate alkylbromide was added in one
portion without external cooling. The reaction mixture was refluxed for 4 h and afterwards ice
water was added. After separation of the layers, the aqueous layer was extracted twice with
Et,0. The organic solutions were combined and dried over sodium sulfate. After evaporation
of the solvent the product was purified by fractionated distillation in vacuum.

2-Octylthiophene:*° Synthesized from thiophene (8.08 g, 0.096 mol), BuLi in hexane (1.6 M,
50 ml, 0.08 mol), octylbromide (20.1 g, 0.104 mol) in anhydrous THF (60 ml). Yield: 13.3 g
(84.6 %), colorless liquid, bp.: 68 °C (3.2x10” mbar), '"H-NMR (CDCls, J/Hz, 400 MHz): & =
7.10 (dd, *J (H,H) = 5.1, 1H, Ar-H), 6.92 (m, 1H, Ar-H), 6.78 (m, 1H, Ar-H), 2.83 (t, °J (H,H)
=17.6,2H, -Th-CH>-), 1.70 (quin, *J (H,H) = 7.5, 2H, -Th-CH,-CH>-), 1.31 (m, 10H, Alk-H),
0.91 (t, >J (H,H) = 6.8, 3H, -CHa).

2-Dodecylthiophene:®’ Synthesized from thiophene (8.08 g, 0.096 mol), BuLi in hexane (1.6
M, 50 ml, 0.08 mol), dodecyl bromide (23.0 g, 0.1 mol) in anhydrous THF (60 ml). Yield:
14.02 g (69.4 %), colorless liquid, bp.: 115 °C (1.8x10 mbar), 'H-NMR (CDCls, J/Hz, 400
MHz): § = 7.09 (d, °J (H,H) = 5.2, 1H, Ar-H), 6.90 (t, °J (H,H) = 3.7, 1H, Ar-H), 6.76 (d, *J
(H,H) = 3.1, 1H, Ar-H), 2.81 (t, >J (H,H) = 7.7, 2H,-ThCH,-), 1.67 (quin, *J (H,H) = 7.0, 2H,
-Th-CH,-CH,-), 1.26 (m, 18H, Alk-H), 0.88 (t, °J (H,H) = 6.0, 3H, -CH3).

2-Hexadecylthiophene:*® Synthesized from thiophene (4.04 g, 0.048 mol), BuLi in hexane
(1.6 M, 25 ml, 0.04 mol), hexadecylbromide (15.9 g, 0.052 mol) in anhydrous THF (50 ml).
The excess hexadecyl bromide was removed by destillation in vacuum. The residue was
purified by flash-chromatography using chloroform as eluent. Yield: 14.5 g (97.5 %), brown
oil, '"H-NMR (CDCls, J/Hz, 400 MHz): & = 7.08 (dd, °J (H,H) = 5.2, 1H, Ar-H), 6.89 (m, 1H,
Ar-H), 6.76 (d, °J (H,H) = 2.3, 1H, Ar-H), 2.81 (t, °J (H,H) = 7.4, 2H, -Th-CH>-), 1.66 (q, °J
(H,H) = 7.4, 2H, -Th-CH,-CH>-), 1.25 (m, 26H, Alk-H), 0.88 (t, >J (H,H) = 6.8, 3H, -CH3).
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2-(Undec-10-en-1-yl)thiophene:** Synthesised from thiophene (4.04 g, 0.048 mol), BuLi in
hexane (1.6 M, 25 ml, 0.04 mol), 11-bromoundec-1-ene (12.12 g, 0.052 mol) in anhydrous
THF (50 ml). Yield: 6.95 g (73.5 %), colorless liquid, bp.: 100 °C (1.4x10? mbar), '"H-NMR
(CDCls, J/Hz, 400 MHz): & = 7.09 (dd, >J (H,H) = 5.1, 1H, Ar-H), 6.90 (dd, *J (H,H) = 5.1,
1H, Ar-H), 6.76 (d, °J (H,H) = 3.5, 1H, Ar-H), 5.81 (m, 1H, -CH=CH,), 4.96 (m, 2H, -
CH=CH>), 2.81 (t,>J (H.H) = 7.7, 2H, -Th-CH>-), 2.04 (q, *J (H,H) = 4.7, 2H, CH,-CH=CH,),
1.67 (quin, *J (H,H) = 7.4, 2H, -Th-CH,-CH>-), 1.28 (m, 12H, Alk-H).

General procedure for thiophenecarboxylic acids 1/n and 3:5'° The appropriate thiophene
(1 equ.) was solved in dry diethyl ether under an argon atmosphere. To this mixture was
added dropwise n-butyl lithium in hexane (1.6 M) under external ice cooling. After refluxing
the reaction mixture for one hour the mixture was cooled down to room temperature and solid
CO; (at least 10 fold excess) was carefully added. To complete the reaction the mixture was
allowed rise to room temperature over night by stirring. The precipitated lithum salts were
solved by adding water. The mixture was acidified with HCI and cooled with ice water. The
precipitate was filtered and washed with water and crystallized from petroleum ether.

5-Octylthiophene-2-carboxylic acid (1/8):°'° Synthesized from 2-octylthiophene (4 g, 20.3
mmol), BuLi in hexane (1.6 M, 12.7 ml, 20.3 mmol ), dry Et,O (70 ml) and CO, (approx. 10
g, 0.23 mol). Yield: 1.16 g (23.8 %), pale yellow solid, mp.: 72-73 °C, 'H-NMR (CDCls,
J/Hz, 400 MHz): & = 7.60 (d, >J (H,H) = 3.5, 1H, Ar-H), 6.90 (d, °J (H,H) = 3.7, 1H, Ar-H),
2.87 (t, °J (H.H) = 7.7, 2H, -Th-CH>-), 1.70 (quin, *J (H,H) = 7.5, 2H, -Th-CH,-CH,-), 1.28
(m, 10H, Alk-H), 0.87 (t, >J (H,H) = 6.9, 3H, -CH3).

5-Dodecylthiophene-2-carboxylic acid (1/12): Synthesized from 2-dodecylthiophene (1.99
g, 7.8 mmol), BuLi in hexane (1.6 M, 5 ml, 7.8 mmol), dry Et,O (50 ml) and CO, (approx. 10
g, 0.23 mol). Yield: 1.54 g (66.6 %), colorless solid, mp.: 88 °C, 'H-NMR (acetone-dg, J/Hz,
400 MHz): & = 7.59 (d, >J (H,H) = 3.7, 1H, Ar-H), 6.90 (d, >J (H,H) = 3.7, 1H, Ar-H), 2.86 (t,
*J (H,H) = 7.6, 2H, -Th-CH>-), 1.69 (m, 2H, -Th-CH,-CH,-), 1.27 (m, 18H, Alk-H), 0.86 (t,
J (H,H) = 6.85, 3H, -CHs).

5-Hexadecylthiophene-2-carboxylic acid (1/16): Synthesized from 2-hexadecylthiophene (4
g, 12.9 mmol), BuLi in hexane (1.6 M, 8.1 ml, 12.9 mmol), dry Et,O (70 ml) and CO,
(approx. 10 g, 0.23 mol). Yield: 1.49 g (32.7 %), colorless solid, mp.: 96 °C, 'H-NMR
(acetone-ds, J/Hz, 400 MHz): & = 7.69 (d, °J (H,H) = 3.7, 1H, Ar-H), 6.79 (d, *J (H,H) = 3.7,
1H, Ar-H), 2.83 (t, °J (H,H) = 7.6, 2H, -Th-CH,-), 1.68 (m, 2H, -Th-CH,-CH>-), 1.24 (m,
26H, Alk-H), 0.86 (t, °J (H,H) = 6.7, 3H, -CH3).

5-(Undec-10-en-1-yl)thiophene-2-carboxylic acid (1/en): Synthesized from 2-(undec-10-en-
1-yl)thiophene (2 g, 8.4 mmol), BuLi in hexane (1.6 M, 5.3 ml, 8.4 mmol), dry Et,O (50 ml)
and CO, (approx. 10 g, 0.23 mol). Yield: 1.69 g (71.3 %), pale yellow solid, mp.: 61 °C, 'H-
NMR (CDCls, J/Hz, 400 MHz): & = 7.69 (d, °J (H,H) = 3.7, 1H, Ar-H), 6.79 (d, °J (H,H) =
3.7, 1H, Ar-H), 5.79 (m, 1H, CH=CH,), 4.94 (m, 2H, CH=CH,), 2.82 (t, >J (H,H) = 7.6, -Th-
CH>-), 2.01 (m, 2H, CH,-CH=CH,), 1.68 (qgin, *J (H,H) = 7.4, 2H, -Th-CH,-CH>-), 1.6 (m,
12H, Alk-H).

2.3 5'-Dodecyl-2,2'-bithiopen-5-carboxylic acid 3

2-Bromo-5-dodecylthiophene 2:%” To a solution of 2-dodecylthiophene (2 g, 7.92 mmol) in
chloroform (50 ml) and acetic acid (50 ml) was added N-bromosuccinimide (NBS) (1.4 g,
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7.92 mmol) and stirred for 24 h at room temperature. Then the reaction mixture was washed
to times with a 50 ml with water and aqueous NaHCOj3 and dried over sodium sulfate. After
evaporation of the solvent the product was used without further purifications. Yield: 2,6 g
(100 %), brown oil, 'H-NMR (CDCls, J/Hz, 400 MHz): & = 6.82 (d, *J (H,H) = 3.7, 1H, Ar-
H), 6.51 (d, °J (H,H) = 3.7, 1H, Ar-H), 2.71 (t, °J (H,H) = 7.6, 2H, -ThCH,-), 1.61 (quin, *J
(H,H) = 7.3, 2H, -Th-CH,-CH>-), 1.24 (m, 18H, Alk-H), 0.87 (t, >J (H,H) = 6.7, 3H, CH3).

5-Dodecyl-2,2'-bithiophene 3:%" In order to prepared the Grignard reagent 2-bromthiophene
(4.56 g, 27.9 mmol) solved in anhydrous Et,O (30 ml) was dropped within 3 h to a suspension
of Mg turnings (0.72 g, 29.7 mg-atom) in refluxing dry Et,O (100 ml). Under an argon
atmosphere the Grignard reagent was cooled down and then added dropwise to a suspension
of 2-bromo-5-dodecylthiophene (5.8 g,17.5 mmol) and Ni(dppp)Cl, (94 mg, 0.17 mmol) in
anhydrous Et,O. The reaction mixture was refluxed for 6 h. After cooling to room
temperature the solution was hydrolyzed with 2 M HCI and extracted with Et,O (3 x 100 ml).
The organic phases were combined and washed successively with aqueous NaHCOs3, water
and brine, and dried with sodium sulfate. After evaporation of the solvent the crude product
was purified by centrifugal thin layer chromatography (eluent: petroleum ether) and
crystallized from MeOH/Et,0. Yield: 620 mg (10.2 %), pale yellow solid, mp.: 34 °C, 'H-
NMR (CDCls, J/Hz, 400 MHz): & = 7.14 (dd, *J (H,H) = 5.0, 1H, Ar-H), 7.07 (dd, *J (H.H) =
3.5, 1H, Ar-H), 6.95 (m, 2H, Ar-H), 6.65 (d, °J (H,H) = 3.5, 1H, Ar-H), 2.76 (t, *J (H,H) =
7.6, 2H, -Th-CH,-), 1.65 (m, 2H, -Th-CH,-CH>-), 1.24 (m, 18H, Alk-H), 0.86 (t, *J (H,H) =
6.8, 3H, -CHs).

5'-Dodecyl-2,2'-bithiophene-5-carboxylic acid (3): Synthesized from 5-dodecyl-2,2'-
thiophene (620 mg, 1.85 mmol), BuLi in hexane (1.6 M, 1.16 ml, 1.85 mmol) in anhydrous
Et;O (40 ml) and CO;, (approx. 5 g, 0.115 mol). The crude product precipitate with HCI was
purified by flash chromatography using chloroform as eluent and crystallized from petroleum
ether. Yield: 250 mg (35.7 %), pale greenis solid, Cr 109 SmC 135 N 149 Iso (°C), 'H-NMR
(CDCls, J/Hz, 400 MHz): & = 7.73 (d, °J (H,H) = 3.9, 1H, Ar-H), 7.10 (d, *J (H,H) = 3.5, 1H,
Ar-H), 7.07 (d, °J (H,H) = 3.9, 1H, Ar-H), 6.70 (d, °J (H,H) = 3.5, 1H, Ar-H), 2, 78 (t, °J
(H,H) = 7.6, 2H, -Th-CH,-), 1.67 (quin, *J (H,H) = 7.3, 2H, -Th-CH,-CH>-), 1.24 (m, 18H,
Alk-H), 0.86 (t, °J (H,H) = 6.7, 3H, -CHa).

2.4 Compounds T-Bip-n, T-Rec-12, T-Nap-12 and T-Bip-en

General procedure of the esterification using DCC/CMC:*'' The appropriate diphenol 4-6
(1 equ.), 1/n or 3 (2.1 equ.) and a catalytic amount of 4-(N,N-dimethylamino)pyridine
(DMAP) were dissolved in dry dichloromethane and stirred for 10 minutes. To this mixture,
N,N’-dicyclohexylcarbodiimide (DCO) or N-cyclohexyl-N’-(2-morpholinoethyl)-
carbodiimide methyl-p-toluenesulfonate (CMC) (2.6 equ.) was added and stirring was
continued for 24 hours at room temperature. The reaction mixture was washed with water and
dried over sodium sulfate and filtered. After evaporation of the solvent the crude product was
purified by column chromatography using chloroform as an eluent and crystallized from ethyl
acetate.

General procedure of the esterification via the acyl chlorides: 1/n (1 equ.) was heated
under reflux in an large excess of thionyl chloride for 2 h. Excess thionyl chloride was
removed by distillation at first under normal pressure, then under vacuum (bath temperature <
150 °C). The resulting acid chloride was dissolved in dry dichloromethane, and the
appropriate diphenol 4-6 (0.5 equi.) was added. To this clear solution a catalytic amount of 4-
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(N,N-dimethylamino)pyridine (DMAP) and triethylamine (1.3 equ.) were added, and the
reaction mixture was refluxed for 4 h at room temperature under a argon atmosphere. The
reaction mixture was washed with a 1M HCI solution and a saturated NaHCOs3 solution and
dried over Na,SO,. After evaporation of the solvent the product was purified by column
chromatography using chloroform as an eluent and crystallized from ethyl acetate.

T-Bip-8: The acid chloride was prepared from 1/8 (1.34 g, 5.57 mmol) and thionylchloride
(20 ml) and then used for esterification with 6 (1.19 g, 2.79 mmol), triethylamine (1.01 ml,
7.24 mmol), DMAP (10 mg, 0.08 mmol) in dichloromethane (50 ml). Yield: 500 mg (23.8
%), white solid; "H-NMR (CDCls, J/Hz, 400 MHz): & = 8.27 (dd, *J (H,H) = 8.7, 4H, Ar-H),
7.83 (d, *J (H,H) = 3.7, 2H, Ar-H, 7.65 (d,>J (H,H) = 8.5, 2H, Ar-H), 7.50 (d, *J (H,H) = 5.2,
2H, Ar-H), 7.44 (s, 1H, Ar-H), 7.37 (dd, °J (H,H) = 8.6, 4H, Ar-H), 7.29 (d, *J (H,H) = 8.7,
2H, Ar-H), 7.21 (m, 1H, Ar-H), 6.87 (d, *J (H,H) = 3.7, 2H, Ar-H), 2.87 (t, °J (H,H) = 7.6,
4H, -Th-CH,-), 1.72 (quin, *J (H,H) = 7.4, 4H, -Th-CH,-CH,-), 1.27 (m, 20H, Alk-H), 0.87
(m, 6H, -CHs); “C-NMR (CDCl;, J/Hz, 100 MHz): & = 164.30, 159.85, 156.19, 154.98,
151.36, 150.67, 142.06, 138.01, 135.41, 131.78, 129.80, 129.18, 128.27, 127.02, 125.63,
124.64, 122.02, 121.92, 120.57, 120.41, 31.85, 31.44, 30.64, 29.27, 29.18, 29.05, 22.66,
14.08; anal. calcd. for CspHs5405S, C 71.69, H 6.25, S 7.36 found: C 71.59, H 6.22, S 7.35 %.

T-Bip-12: Synthesized from 1/12 (0.77 g, 2.59 mmol) and 6 (0.5 g, 1.18 mmol) with CMC
(1.31 g, 3.1 mmol) and DMAP (10 mg, 0.08 mmol) in CH,Cl, (50 ml). Yield: 320 mg (27.6
%), white solid; '"H-NMR (CDCls, J/Hz, 400 MHz): & = 8.27 (dd, *J (H,H) = 8.7, 4H, Ar-H),
7.83 (d, °J (H,H) = 3.7, 2H, Ar-H), 7.65 (d, *J (H,H) = 8.7, 2H, Ar-H), 7.49 (d, *J (H,H) = 5.0,
2H, Ar-H), 7.43 (s, 1H, Ar-H), 7.37 (dd, >J (H,H) = 8.9, 4H, Ar-H), 7.29 (d, *J (H,H) = 8.7,
2H, Ar-H), 7.20 (m, 1H, Ar-H), 6.86 (d, *J (H,H) = 3.7, 2H, Ar-H), 2.87 (t, °J (H,H) = 7.6,
4H, -Th-CH,-), 1.72 (quin, *J (H,H) = 7.3, 4H, -Th-CH,-CH,-), 1.25 (m, 36H, Alk-H), 0.86 (t,
3J (H,H) = 6.7, 6H, -CHs) *C-NMR (CDCls, J/Hz, 100 MHz): & = 164.40, 159.92, 156.25,
154.95, 151.31, 150.62, 142.06, 138.02, 135.46, 131.82, 129.84, 129.10, 128.30, 126.96,
126.92, 125.65, 124.68, 122.04, 122.95, 120.58, 120.42, 31.88, 31.39, 30.58, 29.62, 29.60,
29.58,29.47,29.31, 29.26, 28.99, 22.65, 14.07; anal.calcd. for C4oH70OsS2: C 73.28, H7.18, S
6.52 found: C 73.56; H 7.43, S 6.56 %.

T-Bip-16: The acid chloride was prepared from 1/16 and thionylchloride (20 ml), (1.49 g,
4.22 mmol) and then used for esterification with 6 (0.9 g, 2.11 mmol), triethylamine (0.58 ml,
5.48 mmol), DMAP (10 mg, 0.08 mmol) in CH,CIl, (50 ml). Yield: 1.27 g (54.9 %), white
solid; "H-NMR (CDCls, J/Hz, 400 MHz): & = 8.27 (dd, °J (H,H) = 8.7, 4H, Ar-H), 7.83 (d, °J
(H,H) = 3.7, 2H, Ar-H), 7.65 (d, °J (H,H) = 8.5, 2H, Ar-H), 7.49 (d, °J (H,H) = 5.0, 2H, Ar-
H), 7.43 (s, 1H, Ar-H), 7.36 (dd, *J (H,H) = 8.7, 4H, Ar-H), 7.29 (d, °J (H,H) = 8.7, 2H, Ar-
H), 7.20 (m, 1H, Ar-H), 6.86 (d, *J (H,H) = 4.0, 2H Ar-H), 2.87 (t, °J (H,H) = 7.6, 4H, -Th-
CH>-), 1.72 (quin, *J (H,H) = 7.4, 4H, -Th-CH,-CH,-), 1.24 (m, 26H, Alk-H), 0.86 (t, *J
(H,H) = 6.8, 6H, -CH3; "C-NMR (CDCl;, J/Hz, 100 MHz): & = 164.38, 159.84, 156.19,
154.99, 151.36, 150.68, 142.07, 138.02, 135.40, 131.79, 129.81, 29.19, 128.28, 126.99,
125.62, 124.64, 122.02, 121.92, 120.57, 120.41, 31.95, 31.44, 30.65, 29.71, 29.70, 29.68,
29.64, 29.53, 29.37, 29.32, 29.06, 22.71, 14.11; anal. calcd. for C¢sHgsOsS,: C 74.55, H 7.91,
S 5.85 found: C 74.32, H 7.85, S 5.79 %.

T-Bip-en: Synthesized from 1/en (1.37 g, 4.88 mmol) and 6 (0.94 g, 2.22 mmol) with CMC
(2.4 g, 5.7 mmol) and DMAP (10 mg, 0.08mmol) in CH,Cl, (50 ml). Yield: 200 mg (9.5 %),
white solid; "H-NMR (CDCls, J/Hz, 400 MHz): & = 8.28 (m, 4H, Ar-H), 7.83 (d, °J (H,H) =
3.7, 2H, Ar-H), 7.65 (d, >J (H,H) = 8.7, 2H, Ar-H), 7.50 (d, >J (H,H) = 5.2, 2H, Ar-H), 7.44 (s,
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1H, Ar.H), 7.36 (m, 4H, Ar-H), 7.29 (d, >J (H,H) = 8.7, 2H, Ar-H), 7.20 (m, 1H, Ar-H), 6.87
(d, *J (H,H) = 3.7, 2H, Ar-H), 5.80 (m, 2H, -CH=CH,), 4.95 (m, 4H, -CH=CH>), 2.87 (t, °J
(H,H) = 7.6, 4H, -Th-CH>-), 2.03 (q, *J (H,H) = 1, 4H, -CH,-CH=CH,), 1.70 (quin, *J (H,H)
= 7.4, 2H, -Th-CH,-CH,-), 1.28 (m, 24H, Alk-H); *C-NMR (CDCls, J/Hz, 100 MHz): & =
164.31, 159.85, 156.17, 154.97, 151.35, 150.66, 142.06, 139.12, 138.01, 135.41, 131.79,
129.81, 129.18, 128.28, 127.01, 125.63, 124.65, 122.03, 121.93, 120.57, 120.41, 114.10,
33.80, 31.43, 30.64, 29.45, 29.28, 29.12, 29.03, 28.96; anal. calcd. for Csg Hs05S,: C 73.23,
H 6.57, S 6.74 found: C 73.08, H 6.31, S 6.84 %.

INDEX FREQUENCY PPM HEIGHT
i, 16524.508 164.310 4.0
2 16076.653 158.856 7.2
3 15705.774 156.168 9.3
4 15585.339 154.971 8.4
5 15221.089 151.349 4.
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Figure $10. "C-NMR Spectrum (CDCl3,100 MHz) of compound T-Bip-en.
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INDEX FREQUENCY PPM HEIGHT INDEX FREQUENCY PPM HEIGHT

1 3316.082 8.291 9.5 40 1142.076 2.855 7.4
2 3312.564 8.282 9.5 a1 822.106 2.055 2.8
3 3310.489 8.277 3.6 42 815.051 2.038 7.4
4 3307.377 8.269 10.2 43 807.580 2.019 7.6
5 3303.849 8.261 3.9 aa 800.733 2.002 3.2
SAMPLE DEC vT 3 3134.111 7.836 0.8 a5 694.491 1.736 4.4
date ar 22A0T ofr 399.959 5 3130.376 7.827 1.1 46 687.543 1.719 6.8
M exp  dpwr 30 8 3064.182  7.661 8.2 47 680.173 1.701 5.0
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Figure S11. '"H-NMR Spectrum (CDCl3,400 MHz) of compound T-Bip-en.

T-Nap-12: Synthesized from 1/12 (0.77 g, 2.59 mmol) and 5 (0.47 g, 1.18 mmol) with DCC
(0.6 g, 3.1 mmol) and DMAP (10 mg, 0.08 mmol) in CH,Cl, (40 ml). Yield: 220 mg (19.4
%), colourless solid; 'H-NMR (CDCls, J/Hz, 400 MHz): 6 = 8.30 (d, 3J (H,H) = 8.7, 4H, Ar-
H), 7.92 (d, *J (H,H) = 9.1, 2H, Ar-H), 7.83 (d, >J H,H) = 3.9, 2H, Ar-H), 7.67 (d, °J (H.H) =
7.1, 2H, Ar-H), 7.38 (d, °J (H,H) = 8.9, 4H, Ar-H), 7.35 (d, °J (H,H) = 2.3, 2H, Ar-H), 6.87
(d, *J (HH) = 3.7, 2H, Ar-H), 2.87 (t,>J (H,H) = 7.7, 4H, -Th-CH,-), 1.72 (quin., *J (H,H) =
7.3, 4H, -Th-CH,-CH>-), 1.25 (m, 36H, Alk-H), 0.86 (t, *J (H,H) = 6.8, 6H, -CH3); *C-NMR
(CDCls, J/Hz, 100 MHz):8 = 164.36, 159.84, 156.19, 154.99, 149.29, 135.41, 134.39, 131.81,
129.59, 129.36, 129.15, 126.94, 125.62, 121.93, 121.15,118.54, 31.93, 31.43, 30.63, 29.66,
29.64,29.63, 29.52, 29.35, 29.31, 29.04, 22.70, 14.11; anal. caled. for CsgHesOsSo: C 72.77, H
7.16, S 6.70 found: C 72.48, H 7.37, S 6.68 %.

T-Res-12: Synthesized from 1/12 (0.77 g, 2.59 mmol) and 4 (0.41 g, 1.18 mmol) with CMC
(1.31 g, 3.1 mmol) and DMAP (10 mg, 0.08 mmol) in CH,Cl, (50 ml). Yield: 210 mg (19.6
%), colorless solid; "H-NMR (CDCls, J/Hz, 400 MHz): 6 = 8.25 (d, 3 (H,H) = 8.7, 4H, Ar-
H), 7.82 (d, *J (H,H) = 3.7, 2H, Ar-H), 7.47 (t, >J (H,H) = 5.5, 1H, Ar-H), 7,36 (d, >J (H,H) =
8.7, 4H, Ar-H), 7.17 (s, 2H, Ar-H), 7.15 (s, 1H, Ar-H), 6.86 (d, °J (H,H) = 3.7, 2H, Ar-H),
2.87 (t, °J (H,H) = 7.6, 4H, -Th-CH,-), 1.72 (quin., >J (H,H) = 7.1, 4H, -Th-CH,-CH,-), 1.25
(m, 36H, Alk-H), 0.86 (t, °J (H,H) = 6.7, 6H, -CH3); ?C-NMR (CDCl;, J/Hz, 100 MHz): & =
163.95, 159.83, 156.20, 155.02, 151.42, 135.42, 131.80, 129.82, 129.14, 126.75, 125.63,
121.94, 119.22, 115.75, 31.94, 31.43, 30.64, 29.67, 29.65, 29.63, 29.53, 29.36, 29.31, 29.05,
22.71, 14.12; anal. calcd. for Cs4HgsOgS,: C 71.49, H 7.33, S 7.07 found: C 71.37, H 7.39, S
7.05 %.
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2.5 Compound TT-Res-12

TT-Res-12: The acid chloride was prepared from 3 (0.24 g, 0.65 mmol) and thionylchloride
(20 ml) and then used for esterification with 4 (0.11 g, 0.32 mmol), triethylamine (0.115 ml,
8.27 mmol), DMAP (10 mg, 0.08mmol) in CH,Cl, (30 ml). Yield: 220 mg (64.6 %),
yellowish solid; 'H-NMR (CDCls, J/Hz, 400 MHz): & = 8.26 (d, *J(H,H) = 8.7, 4H, Ar-H),
7.86 d, °J (H,H) = 3.9, 2H, Ar-H), 7.48 (t, °J (H,H) = 8.0, 1H, Ar-H), 7.38 (d, >J (H,H) = 8.7,
4H, Ar-H), 7.18 (m, 2H, Ar-H), 7.14 (m, 5H, Ar-H), 6.73 (d, °J (H,H) = 3.7, 2H, Ar-H), 2.81
(t, °J (H,H) = 7.6, 4H, -Th-CH,-), 1.68 (quin., >J (H,H) = 1, 4H, -Th-CH,- CH>-), 1.25 (m,
36H, Alk-H), 0.87 (t, *J(HH) = 6.7, 6H, -CH3); >*C-NMR (CDCls, J/Hz, 100 MHz): § =
163.83, 159.60, 154.87, 151.35, 148.05, 146.68, 135.90, 133.30, 131.77, 129.77, 128.88,
126.81, 125.49, 125.24, 123.32, 121.85, 119.18, 115.70, 31.99, 31.60, 30.33, 29.73, 29.71,
29.60, 29.42, 29.41, 29.14, 22.77, 14.19; anal. calcd. for CsH790sS4: C 69.50, H 6.58, S
11.97 found: C 69.51, H 6.55, S 11.97 %.

2.6 Compound T-Bip-Si

T-Bip-Si: T-Bip-en (200 mg, 0.21 mmol) was dissolved in anhydrous toluene (5 ml) under an
argon atmosphere. To this solution, was added 1,1,3,3,5,5,5-heptamethyltrisiloxane (0.140 g,
0.63 mmol) and a drop of Karstedt’s catalyst (platinum-divinyltetramethyl-siloxane complex
in xylene, 2% Pt).""* The resultant reaction mixture was stirred continuously at room
temperature under argon till completion of the reaction, which was determined by TLC. The
solvent was evaporated and the crude product was purified by chromatography on silica gel
using CHCl; as an eluent Yield: 190 mg (64,8 %), colorless solid, 'H-NMR (CDCls, J/Hz,
400 MHz): & = 8.27 (dd, °J (H,H) = 8.7, 4H, Ar-H), 7.83 (d, °J (H,H) = 3.7, 2H, Ar-H), 7.65
(d, °J (H,H) = 8.5, 2H, Ar-H), 7.49 (d, °J (H,H) = 5.0, 2H, Ar-H), 7.43 (s, 1H, Ar-H), 7.37
(dd,*J (H,H) = 8.6, 4H, Ar-H), 7.29 (d, °J (H,H) = 8.5, 2H, Ar-H), 7.21 (m, 1H, Ar-H), 6.86
(d, *J (H,H) = 3.7, 2H, Ar-H), 2.87 (t, °J (H,H) = 7.6, 4H, -Th-CH>-), 1.72 (quin, *J (H,H) =
7.3, 4H, -Th-CH,-CH,-), 1.25 (m, 32H, Alk-H), 0.51 (t, °J (H,H) = 7.6, 4H, -Si-CH,-), 0.07
(s, 18H, -Si(CH3)3), 0.04 (s, 12H,-O-Si(CH3),-O-Si(CH3)3), 0.00 (s, 12H,-CH,-Si(CH3),-O-);
PC-NMR (CDCls, J/Hz, 100 MHz): & = 164.23, 159.76, 156.11, 154.92, 151.30, 150.62,
142.01, 137.97, 135.34, 131.73, 129.75, 129.15, 128.23, 126.96, 125.57, 124.60, 121.91,
120.53, 120.37, 33.50, 31.51, 30.71, 29.74, 29.65, 29.60, 29.47, 29.39, 29.14, 23.33, 18.44,
1.94, 1.39, 0.35 *Si-NMR (CHCls, J/Hz, 100MHz): § = 7.48, 7.04, -21.06.
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INDEX FREQUENCY PPM HEIGHT INDEX FREQUENCY PPM HEIGHT
1 16517.465 164.240 6.8 40 35.211 0.350 29.4
2 16514.779 164.213 6.2
ssipt, S2pUi 3 16067.447 159,765 10.3
4 15699.529 156.107 iz.6
SAMPLE SPECIAL 5 15580.215 154.920 9.0
daﬁs tAUu 11 5“%‘; temp . 2;-5 6 15216.517 151.304 4.6
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np 55308 in y 12 13049.234 129.754 8.0
b 13800 dp y 13 12988.678 129.152 6.8
bs 16 hs g 12895.835 128.228 29.7
:% 3333 G TROGESSINGL o 1 12771.150 126.989 4.8 |
ct 10000 fn 131072 16 12766.929 126.947 4.5 It
TRANSMITTER cis DISPLAY ss5.0 12628.049 125.566 211 “
n s - . 1
48 s wg Tecsac 18 12530.986 124.601 6.2 |
tof 1567.1 rf1l 9256.3 19 12267.421 121.980 30.2
tpwr 57 rfp 7743.8 20 12257.062 121.877 48.8 |
pw 4.450 rp -32.1 21 12121.635 120.530 5.1 I
i DECOUPLERS o » st meodeth 97 12105.905 120.374 8.5 ‘
dof o e 250 23 7776.062 77.320 130.2
dn yyy sc 0 24 7764.169  77.202 6.1
:mm 4;! x: 152 25 7743.836 77.000 132.3 i
Aoy a6es & oh 26 7711.993 76.683 131.1 I
27 3369.106 33.500 27.0 I
28 3169.226 31.513 26.0 i
29 3088.660 30.712 21.6 ‘
30 2990.830 29.739 27.5
31 2982.390 29.655 29.7
32 2977.019 29.602 29.0
33 2963.975 29.472 29.8
34 2955.918 29.392 27.7
35 2930.597 29.140 25.9
36 2346.686 23.334 27.9
37 1854.467 18.440 2e.7
38 195.192  1.941 37.6
39 140.331 1.395 28.3
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Figure $12. "C-NMR Spectrum (CDCl3,100 MHz) of compound T-Bip-Si.
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INDEX FREQUENCY PPM HEIGHT INDEX FREQUENCY PPM HEIGHT

1 3315.033 8.288 6.7 40 468.706 1.172 8.2
2 3311.506 8.280 6.7 a1 211.817 0.530 3.0
3 3306.318 8.267 7.1 12 204.346 0.511 4.6
solvent: CDCI3 4 3302.791 8.258 6.9 43 196.461 0.491 3.2
Temp. 27.0 C / 300.1 K 5 3132.845 7.833 7.7 44 30.666 0.077 4.8
GEMINI-40088 "lampe" 6 3129.110 7.824 7.8 a5 27.346 0.068 151.2
7 3063.124 7.659 5.7 46 24.026 0.060 6.0
'35122'4‘7’533395;222 sec 8 3054.616 7.637 6.8 47 19.876 0.050 4.1
Acg. time 2.502 sec 9 3000.250 7.501 5.2 48 16.348 0.041 100.1
vidth 6799.3 Hz 10 2995.270 7.489 5.8 a9 4.105 0.010 3.4
32 repetitions 11 2974.105 7.436 3.3 50 0.578 0.001 105.1
SR Gy o9 9571193 MHz 12 2951.280 7.379 7.4 51 -2.850 -0.007 4.3
Line broadening 0.2 Hz 13 2948.412  7.374 8.7
FT size 65536 14 2942.564 7.357 8.2
Total time z min, 43 sec 15 2940.904 7.353 7.1 I
16 2920.154 7.301 6.8
17 2911.646 7.280 6.1 /
18 2894.839 7.238 87.4 |
19 2883.633 7.210 1.9
20 2881.558 7.205 1.9 r
21 2747.303 6.869 6.4
22 2743.568 6.860 6.2
23 1393.965 3.485 2.5
24 1387.117 3.468 8.0
25 1380.062 3.451 8.2
26 1373.007 3.433 . 2.8
27 1155.751 2.890 4.9 J
28 1148.488 2.872 8.7
29 1140.603 2.852 5.3 f
30 693.640 1.734 3.3 |
31 686.792 1.717 5.0
32 679.115 1.698 3.8 J
33 607.318 1.518 42.5
34 549.217 1.873 3.5 f
35 542.370 1.356 3.7 /
I 36 511.244 1.278 16.1 /
37 502.737 1.257 30.4 /
38 482.816 1.207 8.7 J
39 475.761 1.190 16.5 e
/’ r{ [ / /
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Figure S$13. '"H-NMR Spectrum (CDCl;,400 MHz) of compound T-Bip-SI.
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