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Table S1. Elemental analysis data for 1-14.%

Compd C (%) H(%) N(%0) S(%) O(%)
Calcd Found Calcd Found Calcd Found Calcd Found Caled Found

1(OH); 42.03 4261 297 332 278 3.27 510 497 19.72 19.80
2(0OH), 4221 4216 298 3.04 280 332 5.12 5.00 1917 19.69
3(OH); 4191 4271 29 328 278 3.02 5.09 510 19.67 19.29
4(OH); 4178 4235 295 299 277 319 507 5.09 19.60 19.94
5(OH), 4195 4212 29 333 278 308 5.09 523 19.05 19.04
6(OH); 4199 4281 297 345 278 316 510 499 1970 19.02
7(OH); 4193 4272 29 319 278 324 510 5.18 19.68 19.62
8(OH); 4197 4255 297 336 278 324 510 510 19.70 19.23
9(OH); 4192 4203 29 340 278 305 509 518 19.68 19.88
10(OH); 4192 4223 296 346 278 299 509 481 19.67 19.63
11(OH); 4191 4231 296 336 278 321 5.09 512 1966 19.01
12(OH); 41.86 4212 296 329 277 311 508 483 19.64 19.50
13(OH); 41.69 4211 294 328 276 290 5.06 513 1956  19.89
14(OH); 4192 4188 296 329 278 313 509 5.08 19.67 19.69

# The values for C, H and N obtained for some of the compounds are larger than the calculated
values and differences exceed slightly the usually accepted errors; This is probably due to the
presence of trapped solvent molecules (ethanol/THF) and/or (NOs)  ions, consistent with the 2%
weight loss observed in the TG analyses in the range 25-100° C ( see Figure 1 in main text).
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Table S2. Wavenumbers observed in FT-IR spectra of compounds 1-7, with respective

vibrational assignments.

Assignment? 1 2 3 4 5 6 7
v(N-H)(O-H) 3420 3425 3418 3425 3418 3419 3418
vs(NHC=0) 1694 1694 1693 1690 1688 1691 1689
o(N-H) 1411 1410 1414 1411 1412 1411 1410
vs(C=0) 1603 1601 1602 1603 1605 1602 1600
1537 1536 1538 1535 1538 1535 1536
W(Csp*-H) 2974 2970 2970 2970 2970 2975 2980

2924 2928 2927 2928 2927 2933 2927
2888 2887 2885 2885 2885 2888 2883

v(C=C) 1468 1471 1472 1473 1472 1477 1479
v(C=S) 1354 1355 1354 1355 1354 1355 1353
v(Si-C) 1291 1290 1292 1290 1290 1291 1290
vas(Si-O) 1135 1134 1133 1134 1134 1136 1134

1075 1074 1073 1076 1075 1076 1077
vs(Si-0) 814 811 812 813 813 811 812
o(CF3) 712 712 712 712 713 713 712
o(Si-O-Si) 565 568 568 561 568 565 564

%y represents stretching, ¢ in plane bending, s symmetric, and as asymmetric vibrations
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Table S3. Wavenumbers observed in FT-IR spectra of compounds 8-14, with respective

vibrational assignments.

S4

Assignment? 8 9 10 11 12 13 14
v(N-H)(O-H) 3415 3418 3410 3418 3421 3418 3416
vs(NHC=0) 1692 1689 1687 1692 1692 1689 1691
o(N-H) 1413 1410 1411 1412 1413 1410 1411
vs(C=0) 1602 1601 1602 1603 1605 1600 1603
1539 1534 1535 1537 1539 1535 1539
V(CSPS'H) 2973 2974 2972 2975 2974 2973 2976
2934 2932 2936 2935 2934 2932 2934
2887 2886 2889 2886 2887 2886 2887
v(C=C) 1478 1479 1480 1479 1482 1479 1482
v(C=S) 1354 1355 1354 1355 1353 1354 1354
v(Si-C) 1291 1290 1290 1291 1290 1288 1290
Vas(Si-0) 1135 1136 1133 1135 1135 1136 1135
1077 1075 1077 1076 1075 1076 1074
vs(Si-0) 810 812 809 808 812 812 809
0(CF3) 712 712 712 712 712 712 713
o(Si-0-Si) 564 564 567 565 564 564 564

%y represents stretching, ¢ in plane bending, s symmetric, and as asymmetric vibrations



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C
This journal is © The Royal Society of Chemistry 2013

Transmittance (%)

Yb-TTA-BPPMO

W
W-TTA-BPPMO
N""\/—_
TTA-Si,
TTA-Si

HTTA

BPPMO

—~——

500 1000 1500 2000 2500 3000 3500 4000
Wavenumber (cm™)

Figure S1. FTIR spectra of BPPMO, HTTA, TTA-Si, TTA-Siy, 1 and 5.

Table S4. 2°Si MAS NMR chemical shifts of compounds 1-14.

S5

Compnd o/ ppm Compnd o/ ppm
T T T3 T T T3
1 -61.45 -70.05 -79.43 8 -61.83 -69.77 -80.09
2 -60.95 -70.10 -80.19 9 -60.91 -70.14 -81.29
3 -61.76 -70.58 -78.44 10 -61.33 -70.80 -81.05
4 -61.70 -70.00 -79.63 11 -61.34 -70.18 -79.23
5 -61.76 -70.51 -79.43 12 -60.43 -70.51 -80.15
6 -60.91 -70.10 -78.95 13 -61.43 -69.71 -80.19
7 -61.16 -70.51 -79.63 14 -60.99 -70.14 -79.29
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Table S5. *Si MAS NMR chemical shifts of compounds 1-14.
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Compnd

o/ ppm

Caliphatic

c

Caromatic

© 00 N o O B~ W N e

T o o
A~ W N B O

10.43
10.60
10.37
10.43
10.40
10.31
10.43
10.00
11.00
10.35
10.96
10.43
10.41
10.31

22.32
21.84
21.73
22.32
22.46
21.33
22.37
21.54
24.08
24.15
24.30
21.65
22.36
21.33

44.82
44,22
45.01
44.82
44.90
45.01
44.81
44.64

43.67

43.10

43.17

44.93
44.12
45.01

36.53
36.23
36.99
37.73
37.66
36.99
37.73
36.99
36.33
36.99
36.92
36.71
36.69
37.19

77.90
78.31
78.86
78.02
77.89
78.86
78.02
78.86
77.90
78.86
77.66
78.54
77.89
78.86

126.62-157.31
126.49-157.67
126.65-158.60
126.77-157.31
126.78-157.41
126.65-156.99
126.77-157.31
126.49-158.60
126.96-157.16
126.55-158.56
127.05-158.39
126.92-158.01
126.78-157.41
126.65-156.99
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Figure S2. Decomposed absorption spectra of Bp-PMO in 2-propanol (~10° M).
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Figure S3. Energy diagram for Bp-PMO, TTA and relevant Ln'" ions.
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Figure S4. Absorption spectra of Ln"" ions (chlorides in water,10* M), HTTA (2-propanol, 10°

M) and emission spectrum of Bp-PMO (solid state). Vertical scale: arbitrary units.
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Figure S5. Corrected and normalized room-temperature emission spectra of solid-state hybrid

materials 4-5 in the visible range; Aex = 270 (black line) and 360 (red line) nm. Vertical scale:

arbitrary units.
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Figure S6. EDS spectra of compounds 8-10.
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Table S6. EDS elemental analysis data for heterometallic compounds. L and M indicate the X-
ray band used.

LnyLn"y« Element Wt (%) At (%) Ln/Ln’
EupsGdos Eu-L 2.35 0.26 1.04
Gd-L 2.26 0.25
EuosYDbos Eu-L 2.98 0.35 0.97
Yb-L 351 0.36
EuosEros Eu-L 2.15 0.24 1.04
Er-L 2.06 0.23
ThosGdos Th-L 0.52 0.05 1.25
Gd-L 0.38 0.04
ThosEuos Th-L 4.15 0.45 1.09
Eu-L 3.56 041
ThooEUp 1 Th-L 431 0.47 11.75
Eu-L 0.33 0.04
Tho.g5EUg 05 Th-L 5.54 0.59 19.66
Eu-L 0.28 0.03
YbooEro1 Yb-L 8.79 0.87 9.66
Er-L 0.91 0.09
YbooTmg Yb-M 21.3 2.59 9.59
Tm-M 2.22 0.27
YbooGdo1 Yb-L 4.04 0.40 10.00
Gd-L 0.40 0.04
GdooErp1 Gd-L 3.55 0.38 9.50
Er-M 0.37 0.04
GdoeTmg 1 Gd-L 7.45 0.87 9.66
Tm-L 0.77 0.09
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Figure S7. Emission spectra of hybrid materials 6-12 (Aex = 270 nm).
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Figure S8. °Dy — "Fo.1 transitions in 1, 6, 11 and 12 (Aex = 360 nm).
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Figure S9. Emission spectra of hybrid materials 11 and 12; Ae = (a) 270 nm, (b), 360 nm.
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Figure S10. Excitation (left, Zem = 984 nm) and emission (right, Aex = 500 nm) spectra of hybrid
materials 5 and 12.
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