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1. Investigated materials
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Figure S1. Images of samples investigated.



2. Group theoretical analysis and Raman spectra

2.1 Group theoretical analysis

DUT-8(Ni) (open phase) crystalizes in space group P4/n (space group number 85).111 The atoms are
located in the 8g Wyckoff position. The Raman mode representation in the hexagonal phase at Brillouin
zone center is as follows: z = 81A, + 81B, + 81'Eg + 81%Eg. 'Eg, 2Eg are complex conjugate
representations. Two peaks are observed in the spectrum because of the splitting of the longitudinal
and transverse modes. Polarization selection rules are presented in the Table S1. The angular depending
Raman spectra of open state should contain only A; and B, modes in our experimental geometry

(shaded in gray in Table S1).

Table S1. Backscattering geometry DUT-8(Ni) (open phase)

1g, 2E, A, B,

-X(YY)X g . X X
-X(YZ)X X X

-X(2Z)X - - X

-Y(XX)Y : : X =
-Y(XZ)Y X X

-Y(ZZ)Y . . X

-Z(XX)Z : : X =
-Z(XY)Z - - - X
-Z(YY)Z : . X n

DUT-8(Ni) (closed phase) crystalizes in space group P1 (space group number 1)2 with 66 atoms in the
unit cell. The atoms are located in the 1a Wyckoff position. The selection rules and Raman tensor were
calculated for this case. The Raman and infra-red (IR) mode representation (acoustic modes are not
included) in the hexagonal phase at Brillouin zone center is: [ g = 195A. Polarization selection rules are
presented in the Table S2. The number of observed modes (195) in Raman spectrum of the closed phase

is expected to be larger in comparison with the open phase (162).



Table S2. Backscattering geometry DUT-8(Ni) (closed phase).

A
X(YY)X X
-X(YZ)X X
-X(Z2Z)X X
-Y(XX)Y X
-Y(X2Z)Y X
-Y(z2)Y X
-Z(XX)Z X
-Z(XY)Z X
-2(YY)Z X

2.2 polarized Raman spectroscopy
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Figure S2. Schematic representation of the polarized Raman spectroscopy experiment.



DUT-8(Ni) op
Space group P4/n
a=b =#c
a=p=y=90°

!

Figure 3. a) Left: Assignment of the axis defined for Raman experiment to the crystallographic axis of
DUT-8(Ni)_op crystal. Right: The photograph of the single crystal and indexing of crystal faces performed
on the single crystal X-ray diffractometer.

Only the z axis in Raman experiment can be unambiguously assigned to the crystallographic ¢ axis.
Because the a and b axis are equivalent in the tetragonal space group, they accurate assignment is less
important. b) Position of (001), (-110), and (110) planes in the crystal structure, corresponding to the
crystal faces.

a)

2.3 Peak fitting of the spectral lines

The peak fitting of the spectral lines was performed using different functions (Lorentz, Voight and
dumping harmonic oscillator (DHO)). The values obtained for lines with intensity higher than 3% of the
strongest line, are very similar. Deviations obtained are less than pixel spectral size of the detector and
also much less than spectral resolution of the experiment.

Lorentz function used:

2 AT

(w) =
@ T 4((,)—(1)0)+1"2 (1)



Table S3. Raman spectra lines parameters obtained using Lorentz function (1): A — relative peak area, o -

Raman shift, I - full width at half maximum of the peak.

as made as made desolvated desolvated
DUT-8(Ni)_flex DUT-8(Ni)_rigid DUT-8(Ni)_flex DUT-8(Ni)_rigid
A, % w, cm? r,em?® | A% w, cm? r,em?® | A% w, cm? r,em?! | A% w, cm? I, cm?
100.0 | 23.2 4.2 100.0 : 234 4.2 100.0 | 23.6 4.2

2.9 44.4 14.2
23.4 50.4 35.5
1.8 52.1 7.7
41.4 55.5 16.7
100.0 : 59.8 5.6
1.9 75.7 3.7 53.3 76.2 9.8
8.6 82.1 4.6
17.6 93.6 9.1 0.6 95.0 8.9
315 107.0 | 8.4
7.1 115.7 | 28.4 11.3 115.0 @ 22.6
5.2 1219 | 9.7 5.6 1215 55
2.0 1394 @ 12.9
7.5 166.0 @ 8.1
8.2 222.7 : 10.1 7.8 186.9 | 7.5
23.5 2249 { 10.0 | 29.8 225.1 | 8.0 11.7 226.5 | 6.5
16.3 229.8 | 85
9.7 2726 : 9.1
2.1 398.8 | 9.6 15.6 398.0 | 9.2 0.2 3969 | 4.4
0.3 420.2 @ 16.1
18.2 402.6 | 4.5
7.5 49455 ' 6.4
30.4 502.6 | 5.3
97.9 518.0 | 3.7
21.9 5219 | 55 6.9 522.2 | 5.1 3.2 5221 | 4.2
11 5716 | 6.7 3.3 5726 | 5.2
5.7 659.3 | 4.0
3.4 663.0 | 6.4 3.1 661.7 | 7.0 3.9 661.6 | 4.1 1.7 660.9 | 3.8
1.2 673.5 6.9




3. Powder X-ray diffraction patterns
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Figure S4. Powder X-ray diffraction patterns of DUT-8(Ni): calculated from the crystal structure of DUT-
8(Ni)_flex op (black) and DUT-8(Ni)_flex cp (grey); as made DUT-8(Ni)_flex (green) and desolvated DUT-
8(Ni)_flex (yellow).
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