Supplementary Information

S1 Microscopic images

Figure S1: TTF-FA crystal inside the DAC, at a) 0.2 and b) 0.8 GPa. c¢) Crystal
cracking after cycling the transition.

Figure S2: A DMTTF-FA crystal observed with polarized transmitted light, at a) 0.2
and b) 0.6 GPa. c) Crystal cracking after the transition (red lines). The blue lines
indicate the stack direction. The crystal on the right is twinned.
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Figure S3: A DMTTF-CA crystal, at a) 0.5, b) 0.7 and ¢) 1.9 GPa. The elongation
direction is the stack azis c.



S2 IR spectra

The IR spectra were recorded with a Bruker IFS-66 FT-IR spectrometer coupled to
a Hyperion 1000 IR microscope, with the electric field vector polarized parallel or
perpendicular to the stack direction, that coincided with the elongation axis of the

crystals. The DAC was fitted under the microscope.

IR; E 1 stack (// b) IR; E /] stack
III\‘\\ I\ |II\\|IIII_1V1 T ||\|III| \Illl_l'1
FA, byvys 8? TTF, ayv; FA, agv, 82
I 049 FA. ags \' ‘
~

p=0.7

N T

Th- o AR

PN T I EIR I O ENNO S N S N

Absorbance

| ‘.ﬂ

i

Absorbance

1200 1300 1400 1500 1600 1700 1800 1000 1200 1400 1600 1800

Wavenumber (cm™) Wavenumber (cm™)

Figure S4: Pressure dependent IR spectra of TTF-FA, measured on the ab plane with
the light polarized perpendicular (left panel) or parallel to the stack (right panel. The
ionicity p was estimated from the frequency shift of the FA charge sensitive modes [1].
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Figure S5: Pressure dependent IR spectra of DMTTF-FA, measured with the light
polarized perpendicular (left panel) or parallel to the stack (right panel. The ionicity
p was estimated from the frequency shift of the FA charge sensitive modes [1].



S3 Raman spectra
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Figure S6: Pressure dependent extended Raman spectra of DMTTF-CA, measured
with both the exciting and scattered light polarized perpendicular to the stack. Aeze=
633 nm
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Figure S7:  Polarized low frequency Raman spectra of DMTTF-FA at 293 (upper

panel) and 120 K (lower panel).
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Figure S8: Comparison between the low frequency Raman spectra of the high pressure

phases of DMTTF-FA (upper panel) and TTF-FA (lower panel). The phonon bands
are much broader in DMTTF-FA due to disorder.
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Figure S9: Raman spectra of TTF-FA at 0.9 GPa, measured with both the exciting
and scattered light polarized parallel or perpendicular to the stack direction a. Aeze=
785 nm (upper panel) and 633 nm (lower panel). The band assignment is based on
the spectra of pure TTF and FA, reported in Refs [2, 3].
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Figure S10:  Raman spectra of DMTTF-FA at 0.9 GPa, measured with both the
exciting and scattered light polarized parallel or perpendicular to the stack. Aepe= 785
nm (upper panel) and 633 nm (lower panel). The band assignment is based on the
comparison with the TTF-FA spectra shown in Figure S9.
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