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Crystallographic data

Table S1. Crystal data and structure refinement for the compounds
Identification code 1 1-CH5;CN 3-0.5thf-1.5tol 3*.0.4hexane-1.2tol 4-0.5thf-2tol 5-3thf-3tol 6-4thf-2tol
CCDC Number 2292469 2293519 2292470 2312448 2292473 2292471 2292472
Empirical formula C3gH27N4PS; CaoH30N5PS, C126.5H9aN1,00 5P3SgY C124.8Hg3.0N12P3SeY C130H9gN1,00.5P3S¢Sm C147H126GdN1,03P3S6 C144H126DYN1,04P3S¢
~ Formulaweight | 63872 | 67578 | 26431 | 213496 | 27182 | 255111 | 253633
~ Temperature/k | 1500 | w020 | 1s02) | 10 | 1502) | 1502) | 1s0)
77777 spacegroup | P2/m | P2m | P2 | p2ye | P2 | P2ic | Puic
S ah | 9.1902(15) | 9.8197(15) | 19.0922) | 19.0932) | 192112) | 272796 | 227471(15)
S b/A | 282250 | 143312) | 14.6554(16) | 146218(18) |  14.6820(14) | 14.4740(5) | 14.4532(10)
S oA | 11.9753(19) |  : 23.996(3) | 3810704) | 38215(5) | 38.175(4) | 38.012812) | 37.979(3)
s | eoe30p) | 90.960(5) |  941%6(3) | 9a667(3) | 941103) | 93.4490(10) | 93.482(3)
~ volume/A* | 31058090 | : 33764(8) | 1063420 | 106332) |  10739.5(18) | 12482.2(7) | 12463.2(15)
77777777 2 N N e e
777777 paeglem® | 137 | 13 | 132 | 4334 | 1405 | 1388 | 132
wmm* | 028 | o023 | o771 |« o760 | o768 | o731 |« 080
7777777 Fooo) | 13200 | 14080 |  aasa0 |  ass0 | 4760 |  s8a0 | = s2m20
S Radiaton | MoKa (A = 0.71073) | MoKa (A= 0.71073) | Moka (A\=0.71073) | Moka (A=0.71073) | Moka (A=0.71073) | Moka (A=0.71073) | Moka (A=0.71073)
© 20 range for data collection/* | 4.462t050.048 | 331t050.086 | 3.622t049.604 | 3.622t041.63 | 371048908 | 391t054.248 | 28821055848
77777 Indexranges ~ |-10<h<10,-33<k|-11<h<11,-16<k<| -22<h<21,-17<k< | -18<h<19,-14<k< | 22<h<22,-17<k< | -29<h<29,-18<k< | -29<h<29,-19<k< |
<33,0<1<14 17,-28<1<28 17,-39<1<44 14,-38<1<38 17,-44<1<44 18,-48<1<48 19,-42<1<50
 Reflections collected | 5436 | 399322 | 94414 | 47200 | 104935 | 23237 | 109716
~ Independent reflections | 5436 [Ri = 0.0613, [5951 [Riye = 0.1156, Re| 18182 [Riye = 0.1600, Ry | 11109 [Rype = 0.1596, | 17657 [Rine = 0.1170, Ry | 27557 [Ryn = 0.0827, R, | 29622 [Ripe = 0.0577, R,
Rs =0.0570] = 0.0763] =0.1473] Rsigma = 0.1325] =0.0812] =0.0448] =0.0596]
 Restraints/parameters | 1/410 | 1437 | 18/1280 | 11109/195/1333 | 1311364 | 11414 | 10/1398
" Goodnessoffitonf | 1127 | 104 | 1031 | 1017 | 1184 | 1038 | 1019
~ FinalRindexes [I>=20 ()] | R;=0.0817, wR,= | R1=0.0549, wR2= | R,=0.0902, wR,= | R;=00718, wR,= | R;=0.0841,wR,= | R;=0.0454,wR,= | R;=00517,wR,=
0.2339 0.1289 0.1956 0.1527 0.1753 0.1080 0.1305
" FinalRindexes [all data] | R, =0.0969, wR, = | R1=0.0773,wR2= | R,=0.1637,wR,= | R,=0.1349,wR,= | R;=0.1113,wR,= | R,=0.0578 wR,= | R,=0.0701, wR,=
0.2433 0.1444 0.2303 0.1838 0.1860 0.1157 0.1419
© Largest diff. peak/hole /e A3 | 037/055 | 031037 | 1331100 | o74/060 | 192/-136 | 106/-093 | 1 180/-0.92
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Spectroscopy & PXRD data
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Figure S1. IR spectra of compounds 1-6.
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Figure S2. 1H NMR spectrum of 1 in benzene-ds.
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Figure S3. 'H NMR spectrum of 1 in thf-ds.
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Figure S4. 1H NMR spectrum of 2 in benzene-ds.
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Figure S6. An approximate assignment of signals in the 'H NMR and 3!P spectra of 4 in thf-ds.
Another ratio coordinated : outer-sphere ligand may be caused by solvation or ligand
redistribution effects.
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Figure S7. An approximate assignment of signals in the NMR experiment a) 3!P (green: two days,
55°C; vinous: three days more, 70°C) and b) *H NMR spectrum in thf-ds.
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Figure S8. Powder pattern of 1.
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Figure S9. Powder patterns of compounds 3-6 (MoKa radiation, A = 0.70932 A) measured for
crystalline powders placed into perfluorinated oil. The halo at angles of 8-10° is due to the contribution
of oil. Peaks below 2.4° are hidden by the beamstop, no prominent peaks are observed above 16° in the
simulated and obtained powder patterns. Theoretical powder patterns for 3 and 4, 5 and 6 are pairwise

similar. The theoretical powder pattern for 3* is given with FWHM = 0.2 for illustrative purposes, for 3
and 6 FWHM =0.1.
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Photophysical measurements

Table S2. Absorption maxima and molar extinction coefficients of 1, 2, 5, and 6 in thf solution.

Compound | A, nm g, 10* M~lcm~! | Compound | A, nm g, 10 M1cm™?
1 230 7.37 2 232 6.24

258 3.21 260 3.33

283(sh) 2.77 284(sh) | 3.10

296 3.04 297 3.11

309(sh) 2.41 369(br) | 1.51

_________ 36l(br) _|285 | |ap) |208

4 230 20.17 5 232 15.40

262 10.78 261 8.25

299 9.25 299 7.33

312(sh) 8.06 314(sh) |5.85

375(sh) 4.68 381(sh) | 3.57

403(br) 4.92 406(br) | 4.06

__________ a27(sh) 402 | |a23(sn) |38

6 230 16.64

261 8.31

298 7.41

312(sh) 6.21

368(br) 4.13

405 3.01

424(br, sh) | 2.64

Excitation . Emission Emission
! ¢ =105, % C = 105, €= 104
1 Aem = 420 Nm ] Aex = 370 nm Aex = 370 nm
= 2 z
0 ] [7]
5 = =
2 3 3
[= (= [
- —_ L]
1 417
Zéﬂ 250 360 3-I20 3;0 360 350 4I00 400 450 500 550 200 450 500 550
Wavelength, nm Wavelength, nm Wavelength, nm

Figure S10. Luminescence and excitation spectra of 1 in thf (green) and toluene (vine red)
solutions of different concentrations.
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Table S3. Coordinates* of HL luminescence colour at the chromaticity diagram upon the
corresponding excitation. *The calculation accuracy may be decreased for the 410-430 nm range
of excitation because of the overlay of excitation and emission regions.

Aexs
nﬁq ‘ 350 360 ‘ 370 380 390 ‘ 400 ‘ 410 ‘ 420 ‘ 430

X 4 0.34517 ¥0.32682 | 0.31654“ 0.30838 }0.28227 | 0.27166 | 0.27267 J’ 0.23561 >‘0.19947

0.17701

0.21675

Y

4,5 =430
5, A, = 446

: | ;
6, ) = 446

Intensity

| 1
400 450 500 550 600 650
Wavelength, nm

Figure S11. Luminescence spectra of thf solutions of compounds 2, 4, 5, 6, measured on Cary
Eclipse. Slit wides 2.5%2.5, C(2, 6) = 1.2:10% M, C(4) = 1.3:10* M, C(5) =9.9:10> M.
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CIE 1931

520

Figure S12. Positions of 2, 4-6 luminescence colour coordinates on CIE 1931 diagram.
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Figure S13. Decay curves of 2, 4-6 luminescence.
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Additional information

Pressure equalisation tube
| ]\_/
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Cone joint 14/23

Sealing point - Section 2

Figure S14. Extraction apparatus.

Figure S15. Packing of 1, conditioned by mn-stacking.
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Figure S16. a) Overlay of molecules of HL in the structures of the solvent-free 1 and 1-CH3CN; b)
Packing of 1-CH5CN.

[Y(SiMe,(NPbt),),1* [Y(PPh,(NPbt),).]~

Figure S17. Comparison of [YL;] units.
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Figure S18. Comparison of a fragment of the structures of a) 3-:0.5thf-1.5tol and b)
3*.0.4hexane-1.2tol revealing a slight variation in the positions of disordered solvent molecules.
The different positions are shown as grey and blue spheres; the closest to them Pbt moieties are

bolded. H atoms are omitted except for those in the solvent molecules.

According to single-crystal XRD analysis, the compounds reveal the presence of a cavity that
can accommodate up to one toluene and one thf or hexane molecule disordered over proximate
positions. This brings a slight variation in the crystal composition. By the example of the Y
compound, we traced that the dried sample (Figure S18b) comprises approximately the same
number of solvent molecules as in the as-synthesized crystal (Figure S18a). Notably, the closest to
the cavity Pbt moieties can also show some disorder caused by a variation in nature and/or the
number of solvent molecules.

According to *H NMR spectroscopy, the sample of 3 contains hexane but not thf molecules.
Thus, we speculate that the thf is replaced with hexane upon isolation of the products.
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