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1. Experimental section. Synthesis.
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Scheme S1. (i) SOCI,, toluene, 70°C, overnight; (ii) ferrocene, AICl;, DCM, 0°C, then r.t overnight; (iii)
AlCIs, NaBHg, THEF, 0°C, then r.t overnight; (iv) K.CO3;, DMF, 80°C, 24 h; (v), KOH, EtOH, AT.

Synthesis of S1

In a three necked round bottomed flask was added under argon thionyl chloride (5.90 g, 49.57
mmol) over a solution of 11-bromoundecanoic acid (3.00 g, 11.31 mmol) in toluene (15 mL). The
reaction mixture was stirred at 70°C overnight, cooled to r.t and then taken to dryness under
reduced pressure. The excess of thionyl chloride was eliminated by repeated addition of DCM
followed by evaporation of the solvent. The residue was then dissolved in 50 mL dry DCM and
was added dropwise (during 1 hour) over a cooled mixture of ferrocene (2.53 g, 13.58 mmol) and
AICI3 (1.81 g, 13.58 mmol) in 15 mL dry DCM. After the addition of the acyl chloride the
suspension was allowed to reach room temperature and stirred overnight, after which the reaction
mixture was quenched with ice cold water (cca 150 mL). The organic layer was separated and the
aqueous phase was extracted with DCM (3 x 100 mL), then the combined organic layers were
washed with water and brine, dried over anhydrous NaxSOs, filtered and taken to dryness. The
crude product was purified by column chromatography (SiO2/hexane:AcOEt = 9:1), yielding the
desired compound as a dark orange solid (4.26 g, 9.83 mmol, 87%). C21H20BrFeO (433.21 g-mol
1. 'TH NMR (300 MHz, Chloroform-d, 8/ppm): 4.78 (t, *J = 1.9 Hz, 2H), 4.49 (t, ] = 2.0 Hz, 2H),
4.19 (s, 5H), 3.40 (t, °J = 6.9 Hz, 2H), 2.69 (t, °J =7.4 Hz, 2H), 1.84 (q, *J =7.1 Hz, 2H), 1.70 (q,
3] =7.3 Hz, 2H), 1.45 — 1.23 (overlapped peaks, 12 H). FT-IR (KBr, cm™): vcn, re (3128 — 3087),
VCH2,as (2917), Vena,s (2850), veo (1659), out of-plane vibration of Fc cyclopentadiene (1106, 1002,
825), Vring-metal, Fc (481).



Synthesis of S2

A solution of S1 (3.00 g, 7.12 mmol) in 50 mL dry THF was added dropwise (during 1 hour) under
argon, over a cooled mixture of AICI3 (3.80 g, 28.49 mmol) and NaBHa4 (2.15 g, 56.96 mmol) in
35 mL THF. The reaction mixture was allowed to reach room temperature and was stirred
overnight, after which the reaction mixture was quenched with ice cold water (cca 150 mL). The
organic layer was separated and the aqueous phase was extracted with chloroform (3 x 100 mL),
then the combined organic layers were washed with water and brine, dried over anhydrous Na2SO4,
filtered and taken to dryness. The crude product was purified by column chromatography (SiO2/
hexane:AcOEt = 20:1), yielding the desired compound as an orange solid (2.57 g, 86 %).
C21H31BrFe (419.22 g-mol™!). 'H NMR (300 MHz, Chloroform-d, 8/ppm): 4.08 (overlapped peaks,
9H), 3.44 (t, *] = 6.9 Hz, 2H), 2.33 (m, 2H), 1.83 (m, 2H), 1.30 — 1.56 (overlapped peaks, 14 H).
FT-IR (KBr, cm™): venre (3095), Veras (2923), Veras (2849), out of-plane vibration of Fc
cyclopentadiene (1103, 998, 818), Vring-metal, Fc (496).

Synthesis of S3

Ethyl 3.,4,5-trihydroxybenzoate (10.0 g, 50.46 mmol) and K2CO3 (41.85 g, 302.77 mmol) in 200
mL cyclohexanone were mechanically stirred at 65°C for 45 minutes, then 1-bromododecane
(41.50 g, 40 mL, 166.52 mmol) was quickly added. The reaction mixture was stirred at 90°C for
18 hours, then cooled to room temperature, filtered over cellite, and taken to dryness under reduced
pressure. The residue was dissolved in DCM, washed with water (3 x 150 mL) and brine (1 x 100
mL), then the organic phase was dried over anhydrous NaxSO4, filtered and taken to dryness. The
pure product was obtained by column chromatography (SiO2/chloroform:hexane = 1:1) as a fluffy
white solid (5.35 g, 25%). C33Hss0s (534.81 g-mol ™). 'H NMR (300 MHz, Chloroform-d, 8/ppm):
7.30 (d, *J = 1.8 Hz, 1H), 7.18 (d, T = 1.9 Hz, 1H), 5.87 (s broad, 1H, -OH), 4.17 (t, *J = 6.7 Hz,
2H, -OCH>-), 4.04 (t, %] = 6.4 Hz, 2H, -OCH?>-), 4.09 (m, 2H, -COOCH?>-), 1.79 (overlapped peaks,
4H), 1.56 — 1.18 (overlapped peaks, 38 H), 0.89 (t, *J = 6.6 Hz, 6H, -CH2CH3). FT-IR (KBr, cm™
1): vor (3466), Vcra,as (2920), Ve, (2851), ve-o (1700), ve-o (1231, 1106),



Synthesis of S4

First step

A mixture of ethyl 3,4-bis(dodecyloxy)-5-hydroxybenzoate, S3 (2.00 g, 3.74 mmol) and K2CO3
(1.59 g, 11.50 mmol) in 10 mL DMF was heated to 65°C, then S2 (1.93 g, 4.58 mmol) in 15 mL
DMF was quickly added to the mixture. The reaction mixture was stirred at 80°C for 24 hours,
cooled to room temperature and filtered over celite. The mixture was taken to dryness, then the
residue was dissolved in 100 mL DCM and washed with water (3x) and brine, dried over
anhydrous NaxSOQu, filtered and dried under reduced pressure. The crude product was purified by
column chromatography (SiOz/hexane: AcOEt = 9:1), yielding the desired compound as an orange
solid (2.03 g, 62.2%). Cs4sHssFeOs (873.12 g-mol ™). 'H NMR (300 MHz, Chloroform-d, 8/ppm):
7.30 (s, 2H), 4.37 (q, *J=7.1 Hz, 2H, -COOCH?>-), 4.12 - 4.01 (overlapped peaks, 15H), 2.33 (m,
2H, -OCH>-), 1.85 — 1.79 (overlapped peaks, 6 H), 1.59 — 1.29 (overlapped peaks, 55 H), 0.88 (t,
J = 6.5 Hz, 6H, -CH2CH3). FT-IR (KBr, cm™): v c.iire (3097), Veraas (2925), Veras (2854), Ve-o
(1722), vc-o (1218, 1117), out of-plane vibration of Fc cyclopentadiene (1020, 999, 819), VringFe,
Fe (485).

Second step.

The intermediate product obtained in the first step (2.00 g, 2.30 mmol) was dissolved in the
minimum amount of THF and the 50 mL EtOH and KOH (0.26 g, 4.6 mmol) were added; the
reaction mixture was stirred under reflux until the total hydrolysis of the intermediate (monitored
by TLC). The reaction mixture was cooled to room temperature and concentrated under reduced
pressure; 50 mL of water was added and the mixture was acidified with HCl 6M to pH = 6, when
a yellow precipitate formed. The product was filtered, washed with water and dried, giving the
final product as yellow waxy solid (1.5 g, 77%). Cs2Hs4FeOs (845.07 g'mol™!). 'H NMR (300
MHz, Chloroform-d, d/ppm): 7.34 (s, 2H), 4.11 — 4.02 (overlapped peaks, 15H), 2.33 (m, 2H, -
OCH->-), 1.88 — 1.72 (overlapped peaks, 6 H), 1.54 — 1.29 (overlapped peaks, 52 H), 0.90 (t, J =
6.5 Hz, 6H, -CH2CH3). FT-IR (KBr, cm™): v e (3097), Vs (2921), Veras (2851), ve-o (1680),
vc-0(1234, 1115), out of-plane vibration of cyclopentadiene (999, 819), Vring-Fe, Fe (483).



0]

FcCiqHp00
e OH ) (il

C12H250
OC12H2s5

S4 FCC11H220 8" OC11H22FC

CqoH,50 OCqoHys  CyoHy50 OC1oHos

Zn/Fe

Scheme S2. Synthesis of complex Zn/Fe and NMR proton labelling. (i) NaOH, 30 min, THF, EtOH, then
ZnCl, in EtOH, r.t., 24h; (ii) tpyNEt,, CHCl3, MeOH, 24h.

Synthesis of Zn/Fe

To a solution of S4 (0.200 g, 0.237 mmol) in 50 mL mixture of THF/EtOH = 1:50 (v/v) was added
an aqueous solution of NaOH 10% (0.0095 g, 0.237 mmol). The reaction mixture was stirred at
room temperature for 30 minutes, then ZnCl2 (0.016 g, 0.119 mmol) dissolved in the minimum
amount of EtOH was added dropwise. After 24 hours the solvent was removed under reduced
pressure to give a pale orange residue, which was used without any purifications in the next step.
The residue was dissolved in 5 mL of CHCI3, a solution of 4-(4-N,N-diethylbenzenamine)-2,6-
di(pyridine-2-yl)pyridine (0.045g, 0.119 mmol) in MeOH/CHCI3 was added dropwise resulting in
a brown solution which was stirred at r.t for 24 hours. After that the solvents were removed under
reduced pressure. Zn/Fe was obtained as a yellow solid as following: firstly, the residue was
recrystallized from Et2O/hexane, the precipitate was filtered off, and the mother liquor taken to
dryness. Then the residue was redissolved in hexane and precipitated out of ethanol. The complex
was obtained as yellow solid (0.178 g, 70%). Anal. Calcd. for Ci29Hi90Fe2N4O10Zn-1.0 H20
(2152.00 g'mol™): C, 72.00; H, 8.99; N, 2.60. Found: C, 72.08; H, 9.12; N, 2.71%. AAS: Zn%
caled.: 3.15, found: 3.08. IR (KBr, cm™): 2924 (Vas,(-CH2-)), 2849 (Vs,(-CH2-)), 1615 (Vas coo-), 1356
(vs coo-): A =259 cm’!, 1002, 924, 486 cm™ (Vrc); 'H NMR (500 MHz, Methylene Chloride-d>,
&/ppm) 8.77 (dd,*J=4.9,*J=1.7 Hz, 2H, H"), 8.20 (s, 2H, H°), 7.98 (d, *J = 8.1 Hz, 2H, H*), 7.67
(d, 3J = 8.6 Hz, 2H, H°), 7.50 (t, °J = 7.4 Hz, 2H, H%), 7.26 (m, 2H, H?), 7.21 (s, 4H, H%?), 6.33



(d,>J=8.6 Hz, 2H, H), 3.98 (s, 10H, H™), 3.95 (m, 4H, H), 3.92 (m, 4H), 3.85 (t, °*J= 6.5 Hz,
8H, -OCH>-), 3.82 (t, J = 6.6 Hz, 4H, -OCH>-), 3.25 (m, 4H, -NCH>-), 2.20 (m, 4H, -CH>-Fc),
1.75 — 1.10 (overlapped peaks, 122 H), 0.79 (t, J = 6.9 Hz, 12H). '*C NMR (126 MHz, CD:Cl,
S/ppm) 171.57, 152.74, 152.34, 149.46, 148.73, 148.62, 148.48, 139.90, 138.78, 131.61, 128.39,
125.57, 121.21, 121.02, 116.80, 111.24, 107.75, 89.60, 73.21, 68.93, 68.38, 68.02, 66.91, 53.87,
53.66, 53.44, 53.22, 53.01, 44.29, 31.96, 31.95, 31.16, 30.36, 29.77, 29.75, 29.73, 29.71, 29.67,
29.63, 29.59, 29.50, 29.48, 29.41, 29.39, 26.16, 26.14, 22.71, 13.91, 12.51.

FT-IR (KBr, cm™): v c-irc (3087), VcHzas (2923), Vs (2852), ve-0 (1594), veo (1218, 1114), out
of-plane vibration of Fc cyclopentadiene (1002, 924), Vring-Fe, Fe (486).
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Figure S1. FT-IR spectra of complexes Zn/Fe and Zn metallomesogens. In the inset the region in which
the vibrational bands of the ferrocene are observed is presented.
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Figure S2. 'H NMR spectra of complex Zn/Fe.
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Figure S3. TGA and DTG traces of complex Zn/Fe: Loss of 1.0 molecule of water under 100°C. Weight
loss from degradation becomes significant above ca. 300°C and reaches 5% at Tsy, = 342°C.
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Figure S4. Linear dependence of the peaks currents vs. square root of the scan rate for: (a) Zn CNT paste
electrode; (b) Fc_ CNT paste electrode; (¢c) Zn/Fe CNT paste electrode



