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Figure S1 | Cyclic voltammogram obtained for a dichloromethane solution of (Z,E)-1 using a platinum 
electrode, 100 mV/s scan rate, and 0.1 M (Bu4N)PF6 supporting electrode: E1

1/2 = +0.41 V and E2
1/2 = 0.83 

V.
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Table S1 | Distances of the short contacts, C···C between acceptors and S···S between donors, along the 
chain direction in [(E)-1](TCNQ) and (TTF)(TCNQ).

[(E)-1](TCNQ) at 150 K (TTF)(TCNQ) at room temp.

C···C (Å) 3.292 (2) 3.254 (2)

3.307 (2) 3.260 (2)

3.309 (2) 3.273 (2)

3.341 (2) 3.278 (2)

3.323 3.280

S···S (Å) 3.824 (2) 3.809 (2)

3.842 (4) 3.819 (4)

Souter···STTF (Å) 3.782 (2) -

Souter···Souter (Å) 3.842 (2) -
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Experimental for the preparation of NMR samples

The NMR of the re-crystallized (Z,E)-1 from EtOAc after the synthesis is shown in the red curve in Figure 
S2, exhibiting the mixture of Z- and E-isomers. During the co-sublimation, the glass tube containing both 
reactants and the product was completely sealed to avoid any loss of complexes. After sublimation process 
was over, we noticed that all orange microcrystalline solids of (Z,E)-1 are sublimed and then a portion of it 
is recrystallized and another portion is co-crystallized with TCNQ. This can be checked by eyes from the 
position of the sample and the crystal quality that becomes much better after the sublimation. All the 
remaining orange-colored sample was dissolved in CDCl3 by adding the solvent directly into the tube in 
order to represent the bulk. The obtained NMR spectrum (green curve in Figure S2) shows only E-isomer. 
The sublimation of (Z,E)-1 alone without TCNQ has been done in two different conditions: 1) with cold-
finger and 2) within exactly same condition as co-sublimation but without TCNQ. From the NMR, both 
conditions still afford mixture of two isomers (blue curve in Figure S2). 

Figure S2 | NMR spectra of the starting (Z,E)-1 (top), the re-crystallized 1 within the co-sublimation tube 
in the presence of TCNQ, and the re-crystallized 1 by sublimation without TCNQ. 
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Figure S3 | Powder X-ray diffraction patterns of bulk material obtained from the co-sublimation (in red), 
that is compared with the simulated patterns of [(E)-1](TCNQ) single-crystal (in green), the TCNQ starting 
material (in blue), and the microcrystalline powder obtained by solution diffusion method (in purple). The 
red stars indicate the diffraction peaks corresponding to the TCNQ starting material.
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Figure S4 | Projection views of [(E)-1](TCNQ). Yellow, blue, and grey spheres represent S, N, and C 
atoms, respectively; H atoms are omitted for clarity. Short contacts described in the main text are shown in 
dashed lines.
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Figure S5 | Redox potentials of TTF, TETTF, DEDMTTF, TMTTF,S1 TTMTTF,S2 and TCNQ.  aThe redox 
potential of TTMTTF is measured vs. Ag/Ag+ and collected by +0.2 V. S2
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Charge-Transfer Degree

The charge-transfer degree  was estimated from the bond lengths b-d of TCNQ and the frequency 
of C≡N stretching mode of the IR spectra with using the following equations.S3,S4

BL = -41.677  [c / (b+d)] + 19.818

νC≡N = 2227 - 44IR

The results listed in Table S2 indicate that this CT salt has  ~ 0.5, hence this CT salt is 
recognized as nearly quarter filling.

Table S2 | A list of the bond lengths and the IR stretching frequency of TCNQ, and the charge-transfer 
degrees estimated from the bond lengths and the IR frequency.

b (Å) c (Å) d (Å) νC≡N (cm-1) BL IR

1.435 1.398 1.429 2201 0.52 0.59

Figure S6 | Molecular structure of TCNQ; the bond lengths b-d are used for the estimation.
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Figure S7 | Temperature dependence of the resistivity at 1 bar. Inset: the derivative of the resistivity. 



S10

Figure S8 | Angle dependence of ESR signals.

Figure S9 | An illustration of a molecular arrangement with an inverse domain viewed along the b-axis.
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Figure S10 | Variation of the charge transfer with the effective Hubbard correction term U for different 
two-chain salts estimated from the kF value disregarding the avoided crossing.

Figure S11 | Calculated band structure for TTF-TCNQ at room temperature and using U= 6 eV. The Fermi 
level is the energy zero and = (0, 0, 0), X= (1/2, 0, 0), Y= (0, 1/2, 0), and Z= (0, 0, 1/2) in units of the 
monoclinic reciprocal lattice vectors.  
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Figure S12 | Variation of the band widths (W) with the effective Hubbard correction term U for the donor 
(a) and acceptor (b) of different two-chain salts.
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