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Methods and Materials

All operations were carried out under an argon atmosphere using standard Schlenk or
glovebox techniques. The solvents were dried using the Technology Inc. Pure-Solv system or
standard methods," degassed, and stored under activated 4A molecular sieves. Unless stated
otherwise, all chemicals were obtained from commercial suppliers and used without
purification. The target compounds Na1D and Na2D are moisture-sensitive, and exposure to
air causes quick discoloration of samples in both solid and solution forms, likely due to water-

induced protonation of the thiolate group.

NMR spectra were recorded on a Bruker AVANCE Il HD NanoBay 400, Bruker
AVANCE Neo 500, or Bruker AVANCE IIl HD 700. All chemical shifts & are given in parts per
million (ppm) relative to the residual signal of deuterated solvent (chloroform-d; (CDCls3): 61 =
7.26 ppm, &c = 77.16; benzene-ds (CsDs): o1 = 7.16 ppm, dc = 128.06 ppm; tetrahydrofuran-
ds (C4DsO): 6n = 3.58, 1.72 ppm, &¢c = 67.21, 25.31 ppm).2 For the #Si NMR spectra
tetramethyl, silane was used as an external reference. The chemical shift values for the °N

NMR spectra are given in the nitromethane scale.

The crystals of Na1D and Na2D were immersed in perfluoropolyether oil, mounted on
a polyimide microloop (MiTeGen), transferred to a stream of cold nitrogen, and measured at a
temperature of 100 K. The X-ray diffraction data were collected on a Bruker D8 diffractometer
with a CMOS Photon 100 and multilayer optics monochromated Mo K-a (0.71073 A) or Cu K-
a (1.5406 A) radiation (INCOATEC microfocus sealed tube). The frames were integrated with
the Bruker SAINT software package using a narrow-frame algorithm. The APEX4 program
package was used for cell refinements and data reductions. The structure was solved using
the intrinsic phasing method,** refined and visualized with the OLEX2-1.5 program.’ A
semiempirical absorption correction (SADABS) was applied to all data. All non-hydrogen
atoms were refined anisotropically. Hydrogen atoms were included using structure factors
calculations. All Hydrogen atoms were assigned to idealized geometric positions. The
crystallographic details are summarized in Supporting Table S3. The unit cells of the Na2D
contain disordered THF solvent molecules which have been treated as a diffuse contribution
to the overall scattering without specific atom positions by SQUEEZE/PLATON.® The
crystallographic details are summarized in Table 1. CCDC 2288161 and 2288162 contain

supplementary crystallographic data for this paper.

Attenuated total reflection infrared (IR-ATR) measurements were measured with a
diamond ATR holder in reflection mode on a Bruker Alpha Il inside a glovebox. The samples
were measured in crystalline form, but the instrument’s stamp ground the samples slightly.

Thermogravimetric analysis was performed with an SDT 650 Simultaneous Thermal

Analyzer by TA Instruments under nitrogen in an open 90 mL alumina crucibles, with 8.311023



mg of Na1D and 6.988114 mg Na2D, respectively, and a temperature range of 40 - 800 °C. A
10 K/min heating rate, isothermal conditions for 1.0 min at 40 °C, and a zinc reference were

applied.

The masses of the species of Na1D and Na2D in solution were analyzed via high-
performance liquid chromatography time-of-flight mass spectrometry (HPLC-TOF-MS) using
an Agilent 1260 Infinity Il system by Agilent Technologies consisting of a G7129A autosampler,
a G7116A column oven, a G7117C photodiode array detector and a G7111B quaternary pump
system. The measurement was performed on a compact QTOF by Bruker Daltonics
GmBH & Co. KG.

Due to the polymeric character and high flexibility of Na1D and Na2D, caused by
predominant electrostatic interaction, the (TD)-DFT calculations were performed on
monomeric units isolated from X-ray diffraction data, and only hydrogens atoms were
optimized. Geometry optimizations were carried out using ORCA 5.0.3 software package’ by
employing B3LYP functional®'! together with def2-svp basis set'? and Grimme-D3 empirical
dispersion correction.”'* Solvents effects (THF, ¢ = 7.25) were accounted for by implicit
solvent model CPCM.'® Difference densities at isovalue of 0.001 were prepared by using
orca_plot module as implemented in ORCA 5.0.3. software package and visualized using

ChimeraX graphical software.®

All photophysical measurements were performed under rigorous exclusion of air and
moisture. Tetrahydrofuran for steady-state absorption and emission spectroscopy was dried
and degassed before the measurement. The solid-state measurements were performed in
single-crystalline form using a thin quartz EPR tube or 4 K cryostat sample holders, which
allows sample preparation without applying mechanical stress to the crystals. UV-visible
absorption spectroscopy was performed on an Agilent Cary 5000 spectrophotometer using
standard 1 cm path-length quartz cells. Excitation and emission spectra were recorded on an
Edinburgh Instrument FLS1000 spectrometer, equipped with a 450 W Xenon arc lamp, double
monochromators for the excitation and emission pathways, and a red-sensitive photomultiplier
(PMT-980) as a detector. The excitation and emission spectra were corrected using the
standard corrections supplied by the manufacturer for the excitation source’s spectral power
and the detector’s sensitivity. Quantum yields of solid samples and polymeric matrices were
measured using an integrating sphere (N-M01) from Oxford Instruments. The luminescence
lifetimes were measured using a uF2 pulsed 60 W Xenon microsecond flashlamp, with a
repetition rate of 10-100 Hz and a multichannel scaling (MCS) module or with VPLED (449.6
nm with 37 mW), with 100 ns pulse width and an MCS module, depending on the time range.
The emission was collected at a right angle to the excitation source. The Prompt fluorescence
lifetimes were measured with EPLED — 365 (363.2nm, 927.3 ps pulse width, 40 yW) as an



excitation source, and data were collected using time-correlated single photon counting
(TCSPC). The low-temperature experiments used a 4 K cryostat (CS204SI-FMX-1SS) from
Advanced Research System equipped with a closed cycle water-cooled helium compressor.
Photoisomerization experiments were performed using 470 nm 18W EvoluChem™ LED
irradiation sources. For each photocatalytic reaction, a solution containing 1.4 mM of
Na1D/Na2D and 28 mM of (E)-stilbene in degassed THF. The isomerization was monitored by
"H NMR spectroscopy, and conversion was determined based on the integration of proton

resonances (for summary, see Supporting Tables 6 and 7).

Time-resolved 400 nm pump terahertz probe spectroscopy was set up based on an
femtosecond amplifier laser system (800 nm, 100 fs, 7 mJ). The 400 nm pump pulses were
prepared by using second-harmonic generation at a 3-BaB.0O4 crystal. The terahertz radiation
was generated by using optical rectification at a LiNbO3 crystal. The transmitted terahertz field
through the sample was detected by electro-optic sampling at a ZnTe crystal. The sample was
mounted in an optical cryostat and under vacuum to avoid degradation. The time-resolved

pump-probe spectroscopy measurements were performed at room temperature.



Synthesis

Sodium 2,6-bis(trimethylsilyl)benzenethiolate (Na™°BT)

Na™SBT was synthesized using commercial 2,6-dibromoaniline following the multistep
procedure (Supplementary Fig. 1), previously employed for the preparation of 2,6-bis[bis(2-
diisopropylphenylphosphino)silyl)]-substituted benzenethiolate."
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Supporting Fig. 1. Synthetic route for ligand Na™BT.
S (2,6-dibromophenyl)ethyl xanthate (1). In a Schlenk flask, 2,6-

s~ Yo~ dibromoaniline (24.50 g, 97.6 mmol, 1.0 equiv.) was dissolved in 45 mL of
Br\©/3r water and concentrated HCI (16.3 mL, 15.7 mmol, 0.2 equiv.) together
with 15 g ice were added. Sodium nitrite (6.74 g, 97.6 mmol, 1.0 equiv.)

was dissolved in 25 mL water and added over 40 mins to the sludgy white suspension of the
aniline. The resulting yellow reaction mixture was stirred for another 30 mins at 0°C. Potassium
ethyl xanthate (18.77 g, 117.2 mmol, 1.2 equiv.) was dissolved in 100 mL water at 60 °C. The
diazo compound formed in the previous step was added dropwise over 20 minutes to the
xanthate solution at 60°. After the addition, the reaction mixture was stirred for 40 minutes at
60°C and then cooled to room temperature, providing an orange suspension. Then, the
reaction mixture was filtered, and the obtained solid was washed with cold methanol and
pentane and then dried under vacuum to give an off-white powder of 1 (20.18 g, 56.7 mmol,
57%). 'H NMR (CDCls, 400 MHz, 298 K): & [ppm] = 7.68 (d, *J('H,"H) = 8.0 Hz, 2H, H*?®), 7.14
t, %J('H,'H)=8.0Hz, 1H, H%, 4.62 (q, 3J('H,'H)=7.1 Hz, 2H, -OCH.CH3), 1.33 (t,



3J('"H,"H) = 7.1 Hz, 3H, -OCH,CHs). Analytical data are in accordance with the literature-

reported ones."’

SH 2,6-dibromothiophenol (2). In a round-bottom flask, compound 1 (20.17 g,
Br Br 56.7 mmol, 1.0 equiv.) and potassium hydroxide (95 g, 7.70 mol, 30 equiv.)
were mixed with 200 mL of ethanol, and the suspension was stirred at 100°C
for 7.5 h and then for 14 h at room temperature resulting in a thick orange mixture. The ethanol
was evaporated under vacuum, yielding a brown solid, which was mixed with water (300 mL)
and washed with diethyl ether. The aqueous phase was cooled to 0°C and the mixture was
acidified with HCI (12 M) and stirred at 0 °C for another 15 min (pH = 1), resulting in a white
cloudy solution with orange solid, which was extracted with diethyl ether (3 x 100 mL). The
organic layers were combined, dried over MgSQOs, filtered, and concentrated to dryness,
yielding an orange solid of 2 (14.31 g, 53.4 mmol, 94%). '"H NMR (CDCl;, 400 MHz, 298 K): &
[ppm] = 7.48 (d, *J("H,'H) = 8.0 Hz, 2H, H**°), 6.82 (t, *J("H,"H) = 8.0 Hz, 1H, H*), 5.00 (s, 1H,

-SH). Analytical data are in accordance with the literature-reported ones."’

)\ (2,6-dibromophenyl)isopropyl thioether (3). In a round-bottom flask

S connected to a reflux condenser, compound 2 (14.31 g, 53.4 mmol, 1.0
Br\©/8r equiv.), 2-bromopropane (7.88 g, 64.1 mmol, 6.0 mL, 1.2 equiv.) and
potassium carbonate (11.81 g, 85.4 mmol, 1.6 equiv.) were mixed with

100 mL of acetone and stirred under reflux (80 °C) for 7 h, and then at room temperature
overnight, resulting in a brown cloudy suspension. The acetone was evaporated under a
vacuum, and the solid residue was taken up in 200 mL of CH.Cl,. The solution was washed
with brine. The deep red organic layer was dried over MgSQOs, filtered, and dried under a
vacuum. The resulting oil was stirred in 60 mL of degassed and dry pentane at -50 °C for
30 mins under an argon atmosphere, yielding an orange precipitate. After sedimentation, the
pentane was filtered off, and the remaining solid was dried under vacuum to give a pale orange
solid of 3 (10.07 g, 32.5 mmol, 61%). '"H NMR (CDCls, 400 MHz, 298 K): & [ppm] = 7.62 (d,
3J("H,'H) = 8.0, 2H, H>®), 6.99 (t, *J("H,'H) = 8.0, 1H, H*), 3.59 (sept, *J("H,'H) = 6.7, 1H, H),
1.29 (d, *J('H,"H) = 6.4, 6H, H®®). Analytical data are in accordance with the literature-reported

ones."



)\ (2-bromo-6-trimethylsilylphenyl)isopropyl thioether (4). In a dry
S Schlenk flask, compound 3 (10.07 g, 32.5 mmol, 1.0 equiv.) was dissolved
Br\©/SiMe3 in 40 mL of diethyl ether under an argon atmosphere. The yellow solution
was cooled to -78 °C, and n-BuLi (2.5 M in hexane, 14.3 mL, 35.7 mmol,
1.1 equiv.) was added dropwise. The cooling bath was removed, and the reaction mixture was
stirred for 1 h at room temperature. Then, the reaction mixture was cooled again to -78 °C, and
MesSiCl (3.64 g, 33.5 mmol, 1.03 equiv.) was slowly added via syringe. The reaction mixture
was stirred for 24 h at room temperature to give a yellow suspension, which was evaporated
to dryness. The solid residue was mixed with toluene (~40 mL), and the obtained suspension
was filtrated to a new Schlenk tube. Toluene was removed under vacuum, and the resulting
orange oil was distilled under high vacuum (0.05 mbar, 140 °C) to give clear, colorless oil of 4
(6.22 g, 20.5mmol, 63%). '"H NMR (CDCls, 400 MHz, 298 K): & [ppm]=7.63 (d,
3J('H,"H) = 8.0 Hz, 1H, H%), 7.44 (d, *J(*H,"H) = 8.0 Hz, 1H, H®), 7.11 (t, *J("H,"H) = 8.0 Hz, 1H,
H*), 3.84 (sept, *J(*H,"H) = 7.0 Hz, 1H, H), 1.21 (d, *J("H,'H) = 7.0 Hz, 6H, H®), 0.39 (s, 9H,
-Si(CHs)s). *C{'"H} NMR (CDCl3, 101 MHz, 298 K): & [ppm] = 149.7 (s, 1C, C°), 141.2 (s, 1C,
C"), 134.5 (s, 1C, C®), 134.0 (s, 1C, C?), 132.0 (s, 1C, C?), 128.8 (s, 1C, C*), 38.9 (s, 1C, C'),
22.7 (s, 2C, C88), 1.2 (s, 1C, -Si(CHs)s). °Si NMR (CDCl3, 119 MHz, 298 K): & [ppm] = -3.20
(-Si(CHa)3).

)\ (2,6-ditrimethylsilylphenyl)isopropyl thioether (5). In a dry Schlenk
S tube, compound 4 (1.46 g, 4.7 mmol, 1.0 equiv.) was dissolved in
Me3Si\©/SiMe3 30 mL of dry diethyl ether. The yellow solution was cooled to -78 °C,
and n-BulLi (2.5 M in hexane, 1.2 mL, 5.2 mmol, 1.1 equiv.) was added
dropwise. The cooling bath was removed, and the reaction mixture was stirred for 1 h at room
temperature. Then, the clear yellow solution was cooled again to -78 °C and Me3SiCl (5638 mg,
5.0 mmol, 1.05 equiv.) was slowly added via syringe. The reaction mixture was stirred for 24 h
to give a cloudy yellow mixture. The ether was removed under vacuum, and the solid residue
was mixed with 50 mL of toluene. The white precipitate was filtered off, and the toluene was
removed under a vacuum. The resulting yellow oil was dried under vacuum and purified via
column chromatography in n-hexane:ethyl acetate = 100:1 to give a clear, colorless oil of 5
(1.36 g, 4.6 mmol, 95%, Rr=0.8). '"H NMR (CeDs, 400 MHz, 298 K): & [ppm] =7.53 (d,
3J("H,"H) = 7.0 Hz, 2H, H3%), 7.12 (t, *J("H,'H) = 7.0 Hz, 1H, H*), 3.59 (sept, *J("H,'H) = 7.0 Hz,
1H, H"), 1.02 (d, *J("H,'H) = 7.0 Hz, 6H, H®?), 0.44 (s, 18H, -Si(CHs)s3). "*C{"H} NMR (CsDs,
100 MHz, 298 K): & [ppm] = 148.8 (s, 1C, C'), 147.7 (s, 2C, C?®), 136.8 (s, 2C, C*°), 126.8 (s,
1C, C*), 42.5 (s, 1C, C7), 22.4 (s, 2C, C®®), 1.8 (-Si(CH3)s). 2°Si NMR (C¢Ds, 79 MHz, 298 K):
O [ppm] = -4.53 (-Si(CHs3)3).



SH (2,6-ditrimethylsilyl)thiophenol (6). Under an argon atmosphere,
Me;Si SiMes  compound 5 (1.01 g, 3.39 mmol, 1.0 equiv.) was dissolved in 50 mL
THF. Then, sodium (203 mg, 8.8 mmol, 2.6 equiv.) and naphthalene
(552 mg, 4.1 mmol, 1.2 equiv.) were added portion-wise. The reaction mixture was stirred at
room temperature for 24 h. After that, the deep-blue solution was cooled to —80°C and
pyridinium chloride (1.02 g, 8.8 mmol, 2.6 equiv.) was added. The reaction mixture was slowly
warmed up to RT and stirred overnight at room temperature, resulting in a grey suspension.
The THF was removed under vacuum, and the solid residue vacuum dried. The solid residue
was mixed with toluene (50 mL) and stirred for 15 minutes. Then, the solution was filtered, and
the solvent was removed under vacuum to give an orange oil of 6, which was used in the next

reaction without further purification and characterization.

SNa Sodium 2,6-bis(trimethylsilyl)benzenethiolate (Na™SBT). Under an
MesSi SiMe;  argon atmosphere, sodium hydride (140 mg, 5.81 mmol, 1.2 equiv.)
was suspended in THF (5 mL), and crude compound 6 (1.23 g),
dissolved in 5 mL of THF, was added portion-wise via syringe. After stirring the reaction mixture
at room temperature for 5 h, during which evolution of gaseous hydrogen was observed, the
excess of NaH was filtered off, and the solvent was evaporated under vacuum to dryness. The
obtained yellow solid was washed with n-pentane (2 x 10 mL) and dried under vacuum to give
white powder of Na™SBT. (774 mg, 2.8 mmol, 57%). '"H NMR (C4DsO, 400 MHz, 298 K): &
[ppm] = 7.0 (d, *J("H,'H) = 7.2 Hz, 2H, H>®), 6.51 (t, *J("H,'H) = 7.2 Hz, 1H, H*), 0.34 (s, 18H,
-Si(CHs)3). *C{'H} NMR (C4Ds0O, 100 MHz, 298 K): & [ppm] = 172.0 (s, 1C, C"), 139.7 (s, 2C,
C2%), 133.9 (s, 2C, C*®), 116.6 (s, 1C, C*), 0.2 (s, 6C, -Si(CHs)3). 2Si NMR (C4Ds0, 80 MHz,
298 K): & [ppm] =-10.50 (s, 2Si, -Si(CH3)s).

1,10-phenanthroline-5-carbonitrile (“Nphen)
CNphen was prepared by the literature-reported procedure using the nucleophilic attack of

CN- to 1,10-phenanthroline-5,6-epoxide (Supplementary Fig. 2).'®
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Supplementary Fig. 2. Synthetic route for ligand “Nphen.

Xy 5,6-epoxy-5,6-dihydro-1,10-phenanthroline (°phen). 1,10-phenanthroline
~N (8.0g, 40 mmol, 1.0 equiv.) was dissolved in 80 mL chloroform. Sodium

hypochlorite (10-15% in water, 400 mL, ~500 mmol, ~13 equiv.) was cooled to

7 N\
=z

0° and acidified with nitric acid (pH ~ 8). Immediately after the desired pH was
reached, tetra-test-butylammonium bisulfate (7.2 g, 21 mmol, 0.5 equiv.) and
the 1,10-phenanthroline solution were added. The mixture was stirred for 25 minutes, followed
by extraction with chloroform (3 x 70 mL). The combined organic phases were washed with
basic water (pH = 8), water, and brine, dried over MgSQs4, and evaporated to dryness under a
vacuum. The resulting powder was dissolved in 80 mL chloroform, and n-pentane was added
dropwise until a white solid precipitated. Then, the mixture was cooled to -78°C and stirred for
30 min. The solution was filtered off, and the solid was washed with n-pentane and dried under
vacuum to give a white powder of °phen (5.70 g, 291 mmol, 73%). '"H NMR (CDCls, 400 MHz,
298 K): & [ppm] = 8.89 (dd, *J("H,'H) = 4.7, 1.7 Hz, 2H, H*®), 7.99 (dd, *J('H,"H) = 7.6, 1.7 Hz,
2H, H*7"), 7.38 (dd, *J("H,"H) = 7.7, 4.7 Hz, 2H, H>?), 4.60 (s, 2H, H>®) ppm. Analytical data are

in accordance with the literature-reported ones."®

Xy 5-cyano-1,10-phenanthroline (““phen). °phen (2.0 g, 10 mmol, 1.0 equiv.)

NC —~N and sodium cyanide (2.5 g, 50 mmol, 5.0 equiv.) were dissolved in 200 mL of

N water each. The obtained solutions were mixed and stirred at room
S Il temperature overnight. After that, the solvent was filtered off, and the solid
residue was washed with water (3 x 70 mL) and dried under a high vacuum for
24 h, to give a white powder of °Nphen (792 mg, 3.9 mmol, 39%). '"H NMR (C4DsO, 600 MHz,
298 K): & [ppm] = 9.22 (m, 2H, H?9), 8.61 (dd, *J("H,'H) = 8.1 Hz, *J(*H,"H) = 1.7 Hz, 1H, H*),
8.56 (s, 1H, H°), 8.44 (dd, *J('H,'H)=8.1 Hz, “J('"H,'H) = 1.7 Hz, 1H, H’), 7.83 (dd,
3J('"H,"H) = 8.1 Hz, 3J(*H,"H) = 4.2 Hz, 1H, H%), 7.75 (dd, 3J('H,"H) = 8.1 Hz, *J('H,'H) =
4.2 Hz, 1H, H®). C{'H} NMR (C4Ds0, 150 MHz, 298 K): & [ppm] = 153.5 (1C, C°), 152.0 (1C,
C?), 148.5 (1C, C'%), 146.9 (1C, C'®), 137.3 (1C, C’), 136.1 (1C, C°), 133.7 (1C, C*), 127.9

(1C, C®), 127.0 (1C, C*2), 124.7 (1C, C*), 124.5 (1C, C?), 116.8 (1C, C°N), 110.1 (1C, C5). "N
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(C4DsO, 61 MHz, 298 K): & [ppm] = -66.2 (2N, N"'°). Analytical data are in accordance with

the literature-reported ones.'®

Na1D
- 7 Under an argon atmosphere, “Nphen (74.2 mg, 362 mmol, 1 equiv.)
""CSN..%..N Sl N7 and Na™SBT (100 mg, 362 mmol, 1 equiv.) were mixed in 10 mL of
VAR NN THF, leading to a brisk color change from white to orange-red. The
>SI6/S<I = mixture was stirred overnight at room temperature. After that, a
B g small amount of insoluble material was filtered off, and
Na1D

crystallization was induced by gas-phase diffusion of n-pentane as an
anti-solvent to reach a ratio of n-pentane:THF of ca. 1:1. Importantly, diffusion of an increased
amount of n-pentane resulted in minor contamination of the sample with red crystals of Na2D
assembly. The obtained yellow single crystals were collected, washed with toluene (5 mL) and
n-pentane (3 x 5 mL) and dried under vacuum to give orange single crystals of Na1D (77.5
mg, 140 mmol, 39%). "H NMR (C4Ds0, 400 MHz, 298 K): & [ppm] = 9.12 (d, 3J('H,'H) = 4.2 Hz,
2H, H?®, “Nphen), 8.68 (d, 3J('H,'H) = 8.2 Hz, 1H, H*, “Nphen), 8.61 (s, 1H, H®, “Nphen), 8.51
(d, ®J("H,"H) = 8.1 Hz, 1H, H’, “Nphen), 7.84 (dd, 3J('H,"H) = 4.4, 8.2 Hz, 1H, H3 “Nphen), 7.74
(dd, ®J('H,"H) = 8.1, 4.4 Hz, 1H, H8, “Nphen), 7.03 (d, 3J('H,'H) = 7.2 Hz, 2H, H®® ™SBT),
6.56 (t, *J("H,"H) = 7.2 Hz, 1H, H* ™SBT), 3.61 (m, 4H, THF), 1.77 (m, 4H, THF), 0.28 (s, 18H,
-Si(CHs)s, ™SBT). "*C{'H} NMR (C4Ds0, 125 MHz, 298 K): & [ppm] = 174.1 (s, 1C, C', ™SBT),
154.2 (s, 1C, C®, “Nphen), 152.6 (s, 1C, C?, “Nphen), 147.6 (s, 1C, C%, “Nphen), 146.1 (s, 1C,
C*2, Nphen), 140.8 (s, 2C, C*®, ™3BT), 138.1 (s, 1C, C’, “Nphen), 136.1 (s, 1C, C°, “Nphen),
135.0 (s, 2C, C*°, ™SBT), 134.6 (s, 1C, C* ““phen), 128.0 (s, 1C, C'%""a CNphen), 127.2 (s,
1C, C'%¥"1a CNphen), 125.2 (s, 1C, C3, “Nphen), 125.0 (s, 1C, C?8, “Nphen), 117.6 (s, 1C, -CN,
CNphen), 116.5 (s, 1C, C*, ™SBT), 110.2 (s, 1C, C®, ““phen), 68.0 (s, 2C, THF), 26.1 (s, 2C,
THF), 1.1 (s, 2C, -CHa, ™SBT). "N (C4DsO, 61 MHz, 298 K): & [ppm] = -79.1 (2N, N"%). 2S;j
NMR (C4DsO, 119 MHz, 298 K): & [ppm] = -10.53 (s, 2Si, ™SBT). CHN analysis calcd for
C29H3sN3Si>SONa-(CsH12)03: C, 63.7; H, 6.9; N, 7.3. Found: C, 63.4; H, 6.9; N, 7.4. ESI-MS
m/z: pos mode: 433.1172 [Na(C13H7Ns).]", 228.0533 [NaC13H7Ns]", 206.0715 [C13HsN3]™; neg.
mode: 301.0756 [(S(CsH2(Si(CH3)3)2))NaCN], 285.0807 [SS(CeH3(Si(CHs)s)2], 253.0908
[S(CeHa(Si(CHa)s)2)] "
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Under an argon atmosphere, “Nphen (2 equiv., 148.4 mg, 724
mmol) and Na™®BT (1 equiv., 100 mg, 362 mmol) were mixed
in 10 mL of THF, leading to a brisk color change from white to
. red. The mixture was stirred overnight at room temperature to
give deep-red single crystals. The solvent was filtered off, and

obtained crystals were washed with cold THF (3 x 3 mL),

" toluene (5 mL) and n-pentane (5 mL) and dried under vacuum
to give red single crystalline material of Na2D (174.8 mg, 231 mmol, 64%). Identical single
crystalline material can be obtained by gas-phase diffusion of n-pentane into a saturated
solution of Na2D in THF or its layering with cyclohexane. '"H NMR (C4DsO, 500 MHz, 298 K):
S [ppm] = 9.14 (m, 4H, H*®, “Nphen), 8.66 (dd, *J('H,"H) = 8.2 Hz, *J("H,'H) = 1.6 Hz, 2H, H*,
CNphen), 8.60 (s, 2H, H®, “Nphen), 8.49 (dd, *J('H,'H) = 8.2 Hz, *J('H,"H) = 1.6 Hz, 2H, H’,
CNphen), 7.83 (dd, °J('H,"H)=8.2 Hz, 3J('H,'H) = 4.3 Hz, 2H, H3 ©Nphen), 7.74 (dd,
3J('H,"H) = 8.2 Hz, 3J('H,"H) = 4.3 Hz, 2H, H8, “Nphen), 7.04 (d, 3J("H,"H) = 7.1 Hz, 2H, H3®,
™SBT), 6.58 (t, *J('H,"H) = 7.1 Hz, 1H, H* ™SBT), 3.61 (m, 4H, THF), 1.77 (m, 4H, THF),
0.26 (s, 18H, -Si(CHs)s, ™SBT). *C{'H} NMR (C4DsO, 150 MHz, 298 K): & [ppm] = 174.0 (s,
1C, C', ™SBT), 154.0 (2C, C° ®Nphen), 152.5 (2C, C?, “Nphen), 147.9 (2C, C'% “Nphen),
146.4 (2C, C'®, “Nphen), 140.8 (s, 2C, C*®, ™SBT), 137.9 (s, 2C, C’, “Nphen), 136.1 (s, 2C,
C®, “Nphen), 135.1 (s, 2C, C*°, ™MSBT), 134.4 (s, 2C, C* “Nphen), 128.0 (2C, C®, “Nphen),
127.2 (2C, C*, Nphen), 125.1 (2C, C3, “Nphen), 134.9 (2C, C?, “Nphen), 117.5 (s, 2C, C*,
™SBT), 116.6 (s, 2C, C°N, “Nphen), 110.2 (s, 2C, C®, “Nphen), 68.03 (2C, C?°, THF), 26.19
(2C, C3*, THF), 1.16 (s, 6C, -Si(CHs)s). °Si NMR (C4DsO, 120 MHz, 298 K): & [ppm] = -10.60
(s, 2Si, -Si(CH3)3). CHN analysis calcd for CssHssNeSi2SNa-CsHsO: C, 66.5; H, 5.7; N, 11.1.
Found: C, 66.1; H, 5.7; N, 11.0. ESI-MS m/z: pos mode: 433.1166 [Na(C13H7Ns).]", 228.053
[NaCi3sH7Ns]*, 206.0712 [CisHsNs]'; neg. mode: 505.1736, [(S(CsHs(Si(CHs)s)2))-
(S(CeH2(Si(CHa)3)2))l, 301.0755 [(S(CeH2(Si(CHs)s)2))NaCN], 285.0805 [SS(CsHs(Si(CH3)3)2]
, 2563.0908 [S(CsHa(Si(CHs)3)2)] .
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Supplementary Fig. 25.
and 600 MHz, 298 K).

Comparison of "H NMR spectra of Na1D and Na2D (THF-ds, 60
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Supporting Table 1. Details about diffusion analysis of Na1D in THF-ds showing multiple

species in solution.

Fitted function:

f(x)=1o*exp (-D * x*2 * gamma”"2 *
littleDelta”2 (bigDelta-littleDelta/3)* 10*4

used gamma:

26752 rad/(s*Gauss)

used little delta: 0.0016000 s
used big delta: 0.097270 s
used gradient strength: variable

Random error estimation of data:

RMS per spectrum (or trace/plane)

Systematic error estimation of data:

worst case per peak scenario

Fit parameter Error estimation method:

from fit using arbitrary y uncertainties

Confidence level:

95%

Used peaks:

Used integrals:

peak intensities

Used Gradient strength:

all values (including replicates) used

Supporting Table 2. Diffusion coefficients (D) for peaks in Na1D in THF-ds and radii (r) and

diameter (d) calculated according to spherical Stokes-Einstein equation. Red: “Nphen ligand,

blue: ™SBT ligand, black: solvent

Peak

name | F2 [ppm] D [m?/s] error errorScale r[mj rinm] | dlnm]
1 9.139839961 9.426E-10 | 0.0000000000 | 1.978970602 | 4.95E-10 | 0.495 | 0.991
2 9.133842427 | 9.4918E-10 | 7.16505E-12 | 1.978970602 | 4.92E-10 | 0.492 | 0.984
3 8.7257478 | 9.88417E-10 | 7.55211E-12 | 1.978970602 | 4.72E-10 | 0.472| 0.945
4 8.715756512 | 9.50913E-10 | 1.13971E-11 | 1.978970602 | 4.91E-10 | 0.491 | 0.982
5 8.655809988 | 9.24081E-10 | 7.74323E-12 | 1.978970602 | 5.05E-10 | 0.505 | 1.011
6 8.558397337 | 9.37795E-10 | 7.55272E-12 | 1.978970602 | 4.98E-10 | 0.498 | 0.996
7 8.546907716 | 9.21767E-10 | 9.76699E-12 | 1.978970602 | 5.07E-10 | 0.507 | 1.013
8 7.881308726 | 9.40019E-10 | 7.40543E-12 | 1.978970602 | 4.97E-10 | 0.497 | 0.994
9 7.874811748 | 9.43695E-10 | 1.14156E-11 | 1.978970602 | 4.95E-10 | 0.495 | 0.990
10 7.869314258 | 9.50471E-10 | 1.01675E-11 | 1.978970602 | 4.91E-10 | 0.491 | 0.983




40

11 7.86281728 | 9.53513E-10 | 9.64107E-12 | 1.978970602 | 4.90E-10 | 0.490 | 0.979
12 7.784353498 | 9.37575E-10 | 6.12996E-12 | 1.978970602 | 4.98E-10 | 0.498 | 0.996
13 7.77785652 | 9.53311E-10 | 5.88562E-12 | 1.978970602 | 4.90E-10 | 0.490 | 0.980
14 7.772859075 | 9.4336E-10 | 6.22074E-12 | 1.978970602 | 4.95E-10 | 0.495 | 0.990
15 7.766362097 | 9.49198E-10 | 8.54747E-12 | 1.978970602 | 4.92E-10 | 0.492 | 0.984
16 7.080104601 | 8.16863E-10 | 5.39588E-12 | 1.978970602 | 5.72E-10 | 0.572 | 1.143
17 7.069613869 | 8.17175E-10 | 7.72812E-12 | 1.978970602 | 5.71E-10 | 0.571 | 1.143
18 6.601462864 | 8.0036E-10 | 5.68158E-12 | 1.978970602 | 5.83E-10 | 0.583 | 1.167
19 6.591467375 | 8.18132E-10 | 7.29899E-12 | 1.978970602 | 5.71E-10 | 0.571 | 1.142
20 6.611958398 | 7.85849E-10 | 7.54807E-12 | 1.978970602 | 5.94E-10 | 0.594 | 1.188
21 3.653753334 | 2.53652E-09 | 2.12424E-11 | 1.978970602 | 1.84E-10 | 0.184 | 0.368
22 3.617271088 | 2.42208E-09 | 2.86274E-11 | 1.978970602 | 1.93E-10 | 0.193 | 0.386
23 1.811609414 | 2.60093E-09 | 1.38784E-11 | 1.978970602 | 1.80E-10 | 0.180 | 0.359
24 1.765151488 | 2.62275E-09 | 3.29066E-11 | 1.978970602 | 1.78E-10 | 0.178 | 0.356
25 1.346860873 | 2.62738E-09 | 1.29698E-11 | 1.978970602 | 1.78E-10 | 0.178 | 0.355
26 1.302400724 | 2.65591E-09 | 2.45836E-11 | 1.978970602 | 1.76E-10 | 0.176 | 0.352
27 0.925968585 | 2.5799E-09 | 2.17954E-11 | 1.978970602 | 1.81E-10 | 0.181 | 0.362
28 0.318693525 | 8.10133E-10 | 6.75515E-12 | 1.978970602 | 5.76E-10 | 0.576 | 1.153
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Supporting Fig. 29. Correlation of every peak’s intensity decay (black points) with the fitted
function (blue dotted line) in the '"H DOSY NMR of Na1D in THF-ds.
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X-ray diffraction data
Supporting Table 3. Crystal data and structural refinement for Na1D and Na2D.

Identification code Na1D Na2D
CCDC number 2288161 2288162
Empirical formula CaoH3sN3NaOSSiz CasH3sNsNaSSiz
Formula weight 567.86 686.95
Temperature/K 100.00 100.00
Crystal system monoclinic monoclinic
Space group P21/n P2i/c
a/A 11.0634(4) 14.9815(3)
b/A 18.5248(7) 13.4030(3)
c/A 16.7331(7) 20.4053(4)
al® 90 90
B/° 103.568(2) 92.8040(10)
y/° 90 90
Volume/A3 3333.7(2) 4092.42(15)
z 4 4
Peaicg/cm?® 1.131 1.115
p/mm-* 0.207 1.615
F(000) 1208.0 1440.0

Crystal size/mm?

0.11 x 0.07 x 0.05

0.10 x 0.05 x 0.04

Radiation

MoKa (A = 0.71073)

CuKa (A = 1.54178)

20 range for data
collection/®

4.582 to 52

5.906 to 140.29

Index ranges

-13<h=<13,-22<k=<22,-18<1<20

-17<h<18,-16<k<15,-24<|<
23

Reflections collected

30978

62124

Independent reflections

6514 [Rint = 0.0266, Rsigma = 0.0201]

7763 [Rint =0.0724, Rsigma = 00417]

Data/restraints/parameters

6514/166/387

7763/251/565

Goodness-of-fit on F?

1.049

1.085

Final R indexes [I>=20 (I)]

R1=0.0453, wRz = 0.1302

R1=0.0819, wRz=0.2130

Final R indexes [all data]

R1=0.0505, wR2 = 0.1353

R1=0.1087, wRz = 0.2307

Largest diff. peak/hole / e
A-3

0.91/-0.60

0.43/-0.52

@ R, = 3 ||Fo-Fel[/YJFel; WR: = [S[W(F2-F /Y [(WEo2)2 1172 w = 1/[62(Fo2)H(aP)>+bP], where P = (Fo+2F2)/3

® GooF = S = [[Yw(F,>-F:?)*/(m-n)]"?, where m = number of reflexes and n = number of parameters
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Supplementary Fig. S30. intermolecular (top) and intramolecular (bottom) non-covalent

m---H-C interaction found for Na2D.
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Supplementary Fig. 35. ESI-MS data in positive mode of Na1D. Full spectrum (top), zoom

(bottom)
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Supplementary Fig. 37. ESI-MS data in negative mode of Na1D. Full spectrum (top), zoom

(middle), full spectrum vs. calibration curve (bottom).
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Supplementary Fig. 38. ESI-MS data in negative mode of Na2D. Full spectrum (top), zoom

(middle), full spectrum vs. calibration curve (bottom).



56

Supporting Table 4. ESI-MS data of Na1D and Na2D with suggested assignments and their

theoretical [m/z] distributions.

mode Na1D [m/z] | Na2D [m/z] | Assigned compound [m/z] theor.
Mass/Charge Fraction
Intensity
Positive | 206.0715 206.0712 [*Nphen]* 206.07182 0.8588939 100.00
mode [C13H8N3]* 207.07182 0.1313124 15.29
208.07182 0.0093677 1.09
209.07182 0.0004138 0.05
210.07182 0.0000211 0.00
228.0533 228.053 [Na®Nphen]* 228.05376 0.8590227 100.00
[NaC13H7N3]* 229.05376 0.1312032 15.27
230.05376 0.0093485 1.09
231.05376 0.0004123 0.05
232.05376 0.0000210 0.00
433.1172 433.1166 [Na(“Nphen),]* 433.11776 0.7379199 100.00
[Na(C13H7N3)2]* 43411776 0.2254130 30.55
435.11776 0.0332776 4.51
436.11776 0.0031630 0.43
437.11776 0.0002176 0.03
438.11776 0.0000187 0.00
Negative | 253.0908 253.0908 [™MSBTT 253.09024 0.7074779 100.00
mode [S(CeHa(Si(CHa)s)2)I 254.09024 0.1715636 24.25
255.09024 0.0977949 13.82
256.09024 0.0177569 2.51
257.09024 0.0046864 0.66
258.09024 0.0006286 0.09
259.09024 0.0000924 0.01
260.09024 0.0000088 0.00
285.0807 285.0805 [™MSBT-ST 285.06232 0.6716088 100.00
[SS(CeH3(Si(CHs)3)2] 286.06232 0.1682421 25.05
287.06232 0.1244914 18.54
288.06232 0.0249599 3.72
289.06232 0.0089207 1.33
290.06232 0.0014307 0.21
291.06232 0.0003137 0.05
292.06232 0.0000397 0.01
293.06232 0.0000056 0.00
301.0756 301.0755 Na(CN)[™SBT] 301.07526 0.6974370 100.00
[(S(CeH2(Si(CHs)3)2))NaCNJ 302.07526 0.1791433 25.69
303.07526 0.0988615 14.17
304.07526 0.0188955 2.71
305.07526 0.0048770 0.70
306.07526 0.0006868 0.10
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307.07526 0.0001004 0.01
308.07526 0.0000100 0.00

505.1736 [TMSBT], 505.17266 0.5006001 100.00
[(S(CeH3(Si(CH3)3)2))- 506.17266 0.2427162 48.49
(S(CsH2(Si(CH3)3)2)) I 507.17266 0.1677936 33.52
508.17266 0.0586626 11.72

509.17266 0.0222773 4.45

510.17266 0.0059710 1.19

511.17266 0.0015775 0.32

512.17266 0.0003378 0.07

513.17266 0.0000668 0.01

514.17266 0.0000115 0.00

515.17266 0.0000017 0.00
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Photophysical data

UV/Vis data
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Supplementary Fig. 39. Steady-state UV-Vis profile of “Nphen and Na™SBT molecules.
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Supplementary Fig. 40. A-C, concentration-dependent absorption of ““phen, Na™°BT, and
Na1D. D, Color change of Na1D solution upon cooling of the system.
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Supplementary Fig. 41. Absorbance of Na1D in THF at concentrations 0.134 umol/L, 0.67
umol/L, 1.34 umol/L, 3.618 umol/L, 6.699 umol/L and 18.088 umol/L (dark to light red) and
absorbance of “Nphen in THF at concentrations 0.361 pmol/L, 3.609 pmol/L and 9.746 umol/L
(dark to light blue).
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Emission and excitation spectra
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Supplementary Fig. 42. Normalized excitation spectra (left) and emission spectra (right) of
crystalline Na1D (solid) and powder of Na2D (dashed) at 7.5 (orange), 77 (red) and 297 K

(purple).
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Supplementary Fig. 43. Normalized excitation (dashed, emission at 610 nm) and emission

(solid, excitation at 470 nm) spectra of crystalline Na1D at temperatures between 7.5

(yellow) and 297 K (purple).



Time-resolved photophysical data

Supporting Table 6. Details of temperature-dependent lifetime measurement of NalD in solid state.

61

TIKl | ©lns] | mcm[%] | w2[ns] | w2 [%] | Ts[ns] | w©[%] | Ta[ns] | <t [%] | <v>[ns] x>
297 114 0.61 386 0.39 221 1.20
287 111 0.63 405 0.37 221 1.10
277 134 0.62 443 0.38 252 1.20
267 150 0.61 470 0.39 276 1.19
257 166 0.57 497 0.43 308 1.17
247 196 0.58 549 0.42 344 1.10
237 226 0.53 589 0.47 399 1.11
227 238 0.45 626 0.55 451 1.06
217 280 0.41 691 0.59 521 1.11
207 265 0.30 729 0.70 591 1.15
197 330 0.29 815 0.71 674 1.12
187 348 0.26 886 0.74 744 1.10
177 386 0.12 1013 0.88 936 1.01
167 333 0.10 1083 0.90 1007 1.10
157 292 0.12 1173 0.88 1066 1.08
147 877 0.63 1580 0.37 1138 1.14
137 1028 0.64 1993 0.36 1374 1.10
127 1140 0.64 2246 0.36 1537 1.13
117 1241 0.61 2473 0.39 1717 1.13
107 1173 0.45 2469 0.55 1883 1.12
97 834 0.29 2539 0.71 2045 1.27
87 417 0.27 2773 0.73 2143 1.24
77 1526 0.30 3564 0.70 2956 1.13
67 806 0.34 4217 0.66 3069 1.18
57 3281 0.58 7571 0.42 5086 1.28
47 3731 0.64 12269 0.36 6808 1.28
37 6284 0.84 23448 0.16 9034 1.30
27 13340 0.86 56253 0.12 170995 0.02 217 0.00 22561 1.11
17 | 43990 0.62 277933 0.29 1058826 0.08 186 0.01 236520 1.19
7 55998 0.46 372447 0.40 1380846 0.13 89 0.01 435453 1.23

@ Decay traces were recorded using 450 nm VPL (297 - 37 K) or ps flash lamp (27 - 7 K) excitation source at emission 600 nm.




Supporting Table 7. Details of temperature-dependent lifetime measurement of Na2D in solid state.

62

TIK] | Talns] | st [%] | 72 [ns] T [%] T3[ns] | T3 [%] | Ta[ns] | Tao"[%] | <v>[ns] x2
297¢ 1 0.59 17 0.18 114 0.14 562 0.094 73 1.07
297 14 0.55 47 0.45 29 4.89
247 14 0.19 71 0.81 60 0.43
187 99 0.96 582 0.04 118 1.26
137 62 0.43 198 0.49 493 0.07 161 1.05
7 25 0.17 189 0.65 695 0.18 251 1.04
>7 131 0.23 398 0.69 1443 0.08 423 1.02
47 145 0.31 533 0.65 2377 0.03 475 1.04
37 214 0.25 822 0.72 4453 0.02 758 1.11
27 895 0.70 2167 0.28 10411 0.01 1395 1.17
22 1114 0.65 3138 0.33 13385 0.02 2055 1.24
17 2400 0.75 8320 0.23 33707 0.02 4490 1.25
/ 10644 0.27 109818 0.48 273716 0.25 124694 1.07

@ Decay trace was recorded using high energy 365 nm VPLED excitation source at emission 700 nm.
® All other traces were recorded using 450 nm VPL excitation source at emission 700 - 640 nm.
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Supplementary Fig. 44. Emission lifetime of crystalline Na1D at temperatures between 7
and 297 K.
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Additional photophysical data
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Supplementary Fig. 39. Radiative rate constants Na1D at different temperatures between 7
and 297 K
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Supplementary Fig. 40. PLQY of crystalline Na1D between 77 K and 297 K.
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Supplementary Fig. 41. Prompt fluorescence lifetime of Na1D at 297 K.
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Supplementary Fig. 42. Prompt fluorescence lifetime of Na2D at 297 K.
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Photoisomerization of (E)-stilbene

Supporting Table 8. (E)-stilbene—(2Z)-stilbene photoisomerization with 470 nm irradiation.
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T [h] ¢ (Na1D) [mol/L] ¢ (Na2D) [mol/L] conversion to (Z)-stilbene [%]
0 1.4 0 0.1

2 1.4 0 1.0

6 1.4 0 11.6

12 1.4 0 49.9

0 0 1.4 0.1

2 0 1.4 1.5

6 0 1.4 11.4

12 0 1.4 67.7

12 0 0 0.8

Supporting Table 9. Control (E)-stilbene—(Z)-stilbene photoisomerization with “Nphen and

Na™SBT with 470 nm irradiation.

T [h] ¢ (““phen) [mol/L] | ¢ (Na™SBT) [mol/L] | conversion to (Z)-stilbene [%]
12 1.4 0 2.2
12 0 1.4 19.4
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DFT calculations

Difference densities

‘Na1D’ ‘Na2D’

Supporting Fig. 49. TD-DFT difference densities. TD-DFT difference densities of the So—T; excitations of monomeric units
isolated from X-ray diffraction data of NalD and Na2D. Areas losing electron density are depicted in purple, and areas gaining

in blue.



TD-DFT excitation data
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Supporting Table 10. Singlet and triplet excitations of Na1D.

singlets triplets
Excited state no.

E [eV] A [nm] fx103 E [eV] A [nm]

1 1.73 717.6 0.11 1.73 718.3
2 1.89 654.5 0.01 1.89 654.5
3 1.94 638.3 0.2 1.94 639.3
4 2.11 587.7 0.14 2.11 587.9
5 3.06 405.0 0.1 3.06 405.4
6 3.22 385.4 0.01 3.06 405.0
7 3.56 348.0 6.33 3.22 385.4
8 3.71 334.1 0.02 3.23 384.3
9 3.79 327.5 0.7 3.31 374.8
10 3.81 325.7 1.16 3.55 349.5
11 3.83 3234 1.42 3.63 341.6
12 3.85 3223 0.27 3.66 338.5
13 3.88 319.2 0.04 3.71 334.2
14 4.07 304.6 0.45 3.73 332.6
15 4.10 302.2 0.08 3.75 331.0
16 4.22 293.7 0.06 3.77 328.5
17 4.28 289.4 0.01 3.84 322.7
18 4.30 288.3 1.01 3.88 319.5
19 431 287.4 2.17 3.97 312.2
20 4.33 286.3 0.42 4.07 304.6
21 434 285.9 15.35 4.11 302.0
22 4.43 279.7 0.75 4.23 293.4
23 4.46 278.1 5.5 4.28 289.4
24 448 276.9 0.16 4.31 287.9
25 451 274.7 0.01 4.35 285.3
26 4.56 272.1 6.47 4.39 282.7
27 4.58 270.5 1.23 444 279.2
28 4.63 267.8 0.35 4.45 278.9
29 4.65 266.5 2.02 451 274.8
30 4.66 266.1 0.01 454 273.0
31 4.71 263.2 6.27 4.55 272.5
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32 4.75 260.8 2.05 4.61 269.0
33 4.76 260.4 14.16 4.63 267.5
34 4.82 257.5 1.61 4.64 267.2
35 4.82 257.1 0.12 4.66 266.3
36 4.83 256.6 0.03 4.66 265.9
37 4.87 254.5 0.02 4.67 265.6
38 4.89 253.8 0.02 4.71 263.5
39 4.91 252.4 0.82 4.74 261.4
40 4.91 252.3 23.59 4.81 257.7
41 4.95 250.5 0.01 4.82 257.1
42 4.99 248.6 0.26 4.83 256.7
43 4.99 248.5 121.77 4.87 254.5
44 5.05 245.5 0.88 4.89 253.8
45 5.06 245.1 0.02 4.89 253.4
46 5.07 244.4 0.05 4.91 252.5
47 5.14 241.2 0.11 4.94 250.8
48 5.17 239.6 0.19 4.98 249.1
49 5.28 234.6 0.75 4.99 248.7
50 5.32 233.0 0.19 1.73 2453
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Supporting Table 11. Singlet and triplet excitations of Na2D.

singlets triplets
Excited state no.

E [eV] A [nm] fx1073 E [eV] A [nm]

1 1.31 948.3 13.59 1.28 971.6
2 1.38 899.6 0.02 1.38 899.6
3 1.53 809.8 0.46 153 812.0
4 1.60 777.2 0.00 1.60 777.2
5 1.78 694.7 0.40 1.78 695.2
6 1.87 663.8 7.22 1.85 671.2
7 2.00 619.2 0.07 2.00 619.3
8 2.09 594.2 1.67 2.08 595.7
9 2.74 452.1 0.17 2.74 452.8
10 2.76 448.9 0.09 2.76 449.1
11 2.97 417.7 0.02 2.89 429.4
12 2.99 414.8 0.05 2.93 422.8
13 3.25 380.9 11.10 2.96 419.4
14 3.40 364.3 1.06 2.97 417.7
15 3.44 360.5 3.87 299 414.8
16 3.46 358.7 8.75 3.29 377.2
17 3.49 355.0 32.84 3.36 368.7
18 3.55 349.4 0.01 3.43 361.5
19 3.57 347.4 0.39 3.44 360.1
20 3.66 338.4 0.05 3.45 359.2
21 3.92 316.2 0.20 3.55 349.4
22 3.93 315.4 1.48 3.55 348.8
23 3.96 313.3 0.01 3.66 338.5
24 3.99 310.4 0.55 3.69 335.7
25 4.01 309.1 0.01 3.73 332.4
26 4.03 307.8 2.82 3.74 331.8
27 4.07 304.9 1.69 3.75 330.2
28 4.08 304.0 0.31 3.86 321.6
29 4.12 300.6 13.32 3.91 317.4
30 4.18 296.7 0.04 3.92 316.5
31 4.18 296.4 58.54 3.92 316.3
32 4.23 293.1 10.17 3.96 313.3
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33 4.25 291.7 0.43 3.99 310.7
34 4.26 290.7 76.09 4.01 309.2
35 4.27 290.3 46.14 4.02 308.5
36 4.28 290.0 236.61 4.03 307.5
37 4.29 288.8 184.80 4.06 305.2
38 4.30 288.5 58.26 4.07 304.4
39 4.32 287.0 4.55 4.10 302.2
40 4.32 286.9 6.92 4.15 298.5
41 4.34 285.7 0.01 4.18 296.7
42 4.36 284.5 4.11 4.25 291.8
43 4.37 283.5 20.27 4.25 291.6
44 4.37 283.4 1.60 4.27 290.5
45 4.38 282.8 0.72 4.27 290.1
46 4.41 281.4 0.09 4.30 288.3
47 4.42 280.5 0.08 4.32 287.2
48 4.44 279.4 2.03 4.32 286.8
49 4.49 275.9 0.17 4.34 285.7
50 4.50 275.5 0.47 4.35 284.8




XYZ coordinates
NalD

16  5.584390000

14  7.678345000

14  6.247376000

11 3.788206000

8 2.900531000

7 2.435988000

7 5.137407000

7 1.663148000

6 7.121890000

6 8.046418000

6 2.302750000

6 7.451705000

6 3.031061000

6 4.369849000

1 4.896498000

6 5.125713000

6 9.248740000

1 9.959914000

6 4.471046000

6 0.911254000

1 0.317051000

6 9.579968000

1  10.527932000

6 6.523513000

17.053607000

16.094030000

16.587656000

14.909510000

15.382159000

12.852267000

12.875992000

7.138090000

16.333338000

15.927434000

10.508236000

16.149576000

11.698501000

9.328175000

8.419844000

10.525479000

15.327574000

14.995182000

11.711662000

10.532313000

9.631314000

15.141041000

14.674065000

10.555313000

5.191332000

7.600675000

1.989062000

5.227869000

7.333107000

4.994955000

4.635350000

3.651749000

4.748184000

5.761457000

4.373655000

3.370620000

4.593027000

3.795282000

3.496157000

4.001299000

5.359621000

6.121264000

4.403092000

4.571692000

4.404579000

4.025813000

3.744616000

3.829440000
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7.052455000

8.676693000

8.941296000

2.281910000

3.025550000

1.128681000

0.675847000

6.454203000

6.973927000

7.184249000

8.266846000

5.877928000

5.608469000

5.039606000

6.753747000

0.323518000

-0.752450000

7.056664000

8.018635000

6.390531000

7.239655000

4.645067000

4.817559000

4.207507000

3.907061000

9.652200000

15.560658000

15.408061000

8.096411000

9.318535000

12.831515000

13.772953000

12.862293000

13.803848000

11.733724000

11.816387000

18.418068000

18.806642000

18.607114000

18.979487000

11.703123000

11.765877000

16.086912000

16.599902000

16.350130000

15.000141000

15.618969000

14.604751000

15.514888000

16.119010000

3.515636000

3.048312000

1.998316000

3.786789000

3.975569000

5.190677000

5.521727000

4.472811000

4.666793000

4.070808000

3.957514000

1.881487000

2.873860000

1.189137000

1.513549000

4.986790000

5.159651000

0.364207000

0.197406000

-0.475562000

0.313633000

2.082918000

2.479552000

1.074772000

2.725120000
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9.226096000

9.493859000

9.056079000

10.097655000

6.326478000

5.360720000

6.207784000

6.574151000

2.952045000

2.454694000

4.012799000

2.841960000

1.879275000

3.655835000

7.276140000

8.099494000

7.144216000

6.362424000

2.517011000

3.330715000

1.618786000

2.307623000

2.708019000

1.229656000

1.902428000

15.576982000

14.524132000

15.683512000

16.200024000

14.909965000

15.181136000

14.906513000

13.881864000

16.708432000

17.558685000

16.714926000

16.747310000

17.189968000

17.292376000

17.839870000

18.525521000

17.884984000

18.199025000

14.536087000

13.801249000

13.963142000

15.370784000

14.919375000

15.526612000

16.400610000

8.536371000

8.346446000

9.621745000

8.273884000

8.118649000

7.669868000

9.216229000

7.803758000

9.278164000

9.765557000

9.579043000

7.773600000

7.452860000

7.272606000

8.129948000

7.864664000

9.225581000

7.639011000

8.425369000

8.564429000

8.134404000

9.593435000

10.514232000

9.772771000

4.487084000



1.129320000

-1.572099000

1.262669000

0.534302000

-0.804376000

-1.330801000

-1.560295000

-0.905684000

2.654163000

3.255751000

-2.958096000

-3.488243000

1.283621000

0.539923000

2.436629000

2.897329000

-2.888895000

-3.416147000

-3.618888000

-4.702812000

3.241845000

4.318175000

22.114383000

22.138080000

19.770528000

20.960699000

18.590529000

17.681790000

19.787741000

20.973845000

19.794616000

18.898607000

19.817557000

18.914791000

17.358865000

18.580903000

22.093639000

23.031418000

22.124364000

23.066089000

20.995871000

21.068923000

20.965340000

21.019596000

3.142315000

3.501914000

3.764257000

3.544559000

4.342953000

4.642034000

4.136607000

3.734490000

3.566213000

3.742267000

4.308459000

4.621535000

4.351783000

4.162669000

2.946599000

2.612296000

3.664456000

3.469459000

4.066768000

4.181001000

3.150794000

2.976733000
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Na2D

16 11.109964000

14  9.037773000

14 12.315334000

6  10.203254000

6  10.694580000

6 9.855946000

6 11.207152000

6  10.893273000

6 9.570134000

6 7.995887000

6  13.990972000

6 11.510187000

6 10.263338000

6 7.871350000

6 12.688000000

1 11.253852000

1 10.047622000

1 8.957935000

1 7.208204000

1 8.600289000

1 7.496892000

1  13.910342000

1 14.422067000

1  14.690215000

5.310345000

4.503826000

2.974063000

1.107895000

3.593029000

3.276287000

2.592162000

1.279903000

1.888991000

3.566193000

3.639357000

4.043431000

5.523179000

5.609640000

1.333198000

0.435795000

0.032579000

1.546960000

2.964673000

2.888352000

4.283302000

4.663997000

3.003690000

3.637229000

9.713773000

12.235996000

7.671752000

10.564914000

10.015573000

11.109901000

9.155125000

9.415501000

11.317260000

13.482333000

8.201713000

6.363496000

13.222211000

11.284009000

6.816971000

8.829365000

10.795166000

12.151187000

12.998331000

14.108964000

14.156957000

8.590284000

8.992707000

7.347226000



10.617493000

11.198468000

12.207292000

10.914456000

10.901963000

9.741364000

8.418113000

7.068210000

7.396977000

13.229868000

11.771398000

13.322544000

16.930765000

16.224120000

17.934487000

19.719071000

19.474972000

24.194145000

20.660328000

19.857201000

21.749703000

20.496131000

22.689464000

20.939682000

21.447178000

3.538325000

5.008622000

4.222868000

4.870434000

6.102397000

6.213179000

6.131233000

5.011018000

6.359234000

0.631727000

0.828086000

1.517016000

6.173396000

7.057936000

4.261067000

4.196400000

2.322057000

-0.850898000

3.228750000

5.107440000

3.146682000

2.209176000

2.066458000

5.119184000

1.155754000

5.956010000

6.787402000

5.526590000

13.829571000

12.540246000

13.907615000

10.484840000

10.820468000

11.941401000

7.473700000

6.467837000

5.932792000

16.695397000

16.807823000

15.307762000

16.996304000

15.036991000

16.535850000

16.926648000

17.968816000

17.809116000

15.874608000

17.708845000

18.869662000

15.788615000
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22.534455000

23.470722000

21.883736000

19.332348000

21.262205000

20.184716000

23.518858000

18.469047000

20.001675000

21.965354000

19.079532000

20.992808000

22.729104000

16.179466000

16.240971000

19.253047000

15.177523000

14.141185000

16.146765000

11.534914000

15.250777000

15.109025000

14.242444000

14.104686000

19.976434000

1.108506000

0.006833000

4.139471000

1.402964000

0.193803000

0.325450000

2.016703000

1.529832000

-0.392413000

-0.635459000

5.874809000

5.908463000

4.105003000

4.381245000

2.506767000

5.851442000

3.472490000

3.407144000

5.276936000

-0.527153000

2.425312000

5.334910000

1.454900000

4.427501000

6.709295000

16.744466000

16.654379000

18.804078000

14.095046000

14.763092000

13.913254000

18.416434000

13.431265000

13.111918000

14.658226000

18.021917000

19.622861000

19.495534000

13.560137000

15.515993000

14.031509000

13.584245000

12.658922000

12.576079000

13.872118000

14.657920000

11.618195000

14.690157000

11.630074000

13.913630000
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13.128458000

13.212596000

16.299639000

14.292725000

12.241520000

15.339050000

12.329151000

16.967491000

15.134834000

13.268216000

17.148556000

15.427502000

13.530730000

15.267612000

14.882651000

14.441734000

15.823975000

20.963761000

21.355462000

21.781442000

20.429199000

2.383109000

1.427108000

1.562839000

0.502901000

0.357503000

0.587021000

2.379395000

6.000812000

6.125102000

4.477927000

1.619474000

-0.132019000

-0.272865000

8.255239000

8.522258000

7.962466000

9.097493000

7.880150000

8.145272000

7.561848000

8.733057000

12.719671000

13.693515000

16.459270000

15.712916000

13.760362000

16.617866000

11.976889000

12.546643000

10.863302000

10.922246000

17.149583000

17.435091000

15.801362000

16.960001000

15.966535000

17.622091000

17.392744000

13.752739000

14.743975000

13.092336000

13.313516000
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