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S1 Synthetic procedures

Chemicals and reagents. All available chemicals were purchased from major chemical
suppliers and used as received. The  Anderson-type  polyoxomolybdate
(TBA);[MnMogO5{(OCH,);CNH,},]%!, the SP-POM-NH, hybridS> and the alkyne-
functionalized BODIPY®? have been synthesized as previously described.

Elemental analyses were performed by the Service de Microanalyse of CNRS, 91198 Gif sur
Yvette, France. Infrared spectra (ATR) were recorded on an IRFT Nicolet 6700 apparatus.
Relative intensities are given after the wavenumber as vs = very strong, s = strong, m =
medium, w = weak, sh. = shoulder, br. = broad. NMR spectra were recorded on a Bruker
Advance 300 spectrometer operating at 300 MHz for 'H and 75 MHz for 13C nuclei. Chemical
shifts are expressed in parts per million (ppm) downfield from internal TMS. Nuclear
magnetic resonance (NMR) spectra were recorded at 298 K. The following abbreviations
were used to explain the multiplicities: s, singlet; d, doublet; t, triplet; br, broad peaks; m,

multiplet or overlapping peaks.

Synthesis of (TBA)3 [MI’IMO6018 {(OCH2)3CNHC(O)CH2-CH2-C6H4-N3 } 2] (AZidO-POM-
Azido)

To a solution of (TBA);[MnMogO;5{(OCH,);CNH,},] (370 mg, 0.20 mmol) in CH3CN (10
mL) were added 3-(4-azidophenyl)propionic acid (150 mg, 0.78 mmol) and EEDQ (280 mg,
1.13 mmol). The reaction mixture was stirred at room temperature during one week. The
solvent was removed under vacuum and the residue was dissolved in a minimum of CH;CN.
The solution was added to a large quantity of Et;O (30 mL). The resulting precipitate was
then isolated by filtration. This treatment was repeated three times. The Azido-POM-Azido
hybrid (303 mg, 0.14 mmol) was isolated as a pale beige solid in 68% yield.

"H NMR (CD;CN, 300 MHz, 298K) 6 65.13 (s, br, 12H, -CH,-0O), 7.26 (d, 4H, H,,), 7.00 (d,
4H, H,,, J = Hz), 6.37 (br, 2H, NH), 3.13 (m, 24H, -NCH,- (TBA)), 2.83 (br, 4H, -CH,CO-),
2.71 (br, 4H, -CH,-), 1.63 (m, 24H, -NCH,CH,- (TBA)), 1.38 (m, 24H, -NCH,CH,CH,-
(TBA)), 0.98 (m, 36H, -CH; (TBA)).

3C NMR (CDs;CN, 75 MHz, 298K) & 173.0, 138.4, 137.7, 130.2, 119.1, 58.4, 36.1, 31.1,
23.5,19.8, 13.3.

IR (ATR) : v (cm™) 3287 (w), 3068 (w), 2960 (v C-H, m), 2933 (v C-H, m ), 2872 (v C-H,
m), 2100 (v N3, s), 1672 (v C=0, s), 1552 (m), 1504 (m), 1480 (m), 1468 (m), 1379 (w), 1287



(m), 1106 (w), 1056 (m), 1019 (m), 938 (v Mo=0, vs), 916 (v Mo=0, vs), 899 (v Mo=0, vs),
813 (w), 651 (v Mo-O-Mo, vs, br), 560 (w), 532 (w).

Anal. Calcd for MnMogO,6C74H 138N (2228.5): C, 39.88; H, 6.24; N, 6.91. Found : C, 38.89;
H, 6.24; N, 6.67.

Synthesis of (TBA)2.4CUQ.6[MHMO6018 {(OCH2)3CNHC(O)CHQ-CHTC6H4-N3CzH-CHz-O-
CsH4-C7H2N,BF, } ] (BODIPY-POM-BODIPY)

To a solution of Azido-POM-Azido (350 mg, 0.16 mmol) and alkyne-functionalized
BODIPY (273 mg, 0.63 mmol) in acetonitrile (5 mL) were added Cu® (25 mg, 0.39 mmol)
and [Cu(CH;CN)4]PFs (59 mg, 0.16 mmol). The reaction mixture was stirred at room
temperature during 4 days. The suspension was then filtered through a pad of Celite and the
filtrate added to a large quantity of Et,O (40 mL). The resulting precipitate was then isolated
by filtration, dissolved in a minimum of CH3CN and added again to a large quantity of Et,O.
This treatment was repeated twice. BODIPY-POM-BODIPY (160 mg, 0,05 mmol) was
isolated as a red solid (yield 33%).

'H NMR (CD;CN, 300 MHz, 298K) 8 65.04 (s, br, 12H, -CH,-0), 8.51 (s, 2H, triazolyl-H),
7.71 (d, 4H, H,,), 7.43 (d, 4H, H,,,), 7.27 (br, 8H, H,,,), 6.37 (br, 2H, NH), 5.35 (d, 4H, O-
CH,-), 3.12 (m, 19.2H, -NCH,- (TBA)), 2.93 (br, 4H, -CH,CO-), 2.76 (br, 4H, -CH,-), 2.48
(s, 12H, CH3), 2.33 (q, 8H, -CH,-CH3), 1.62 (m, 19.2H, -NCH,CH,- (TBA)), 1.36 (m, 31.2H,
19.2H -NCH,CH,CH,- (TBA) + 12H —CHj3), 0.98 (m, 40.8H, 28.8H -CH; (TBA) + 12H —
CH,-CH5).

I3C NMR (CDs;CN, 75 MHz, 298K) & 173.1, 158.9, 153.4, 142.5, 140.9, 138.9, 135.4, 133.0,
130.9, 130.4, 129.6, 127.8, 121.2, 116.8, 115.8, 61.8, 58.4, 36.0, 31.5, 23.5, 19.7, 16.6, 14.0,
13.2,11.8, 11.3.

IR (ATR) : v (cm!) 3287 (w), 3068 (w), 2961 (v C-H, m), 2931 (v C-H, m), 2871 (v C-H, m),
1672 (v C=0, s), 1538 (m), 1473 (m), 1405 (w), 1379 (w), 1317 (m), 1237 (w), 1190 (s), 1110
(m), 1050 (m), 979 (m), 940 (v Mo=0, vs), 915 (v Mo=0, vs), 899 (v Mo=0, vs), 836 (m),
654 (v Mo-O-Mo, vs, br), 559 (w), 532 (w).

Anal. Calcd for MnMogO,5C116.4H174.4N144B2F4Cug¢ (2989.87): C, 46.76; H, 5.88; N, 6.75.
Found : C, 45.81; H, 5.78; N, 6.47. The presence of copper was detected by EDX.



Synthesis of (TBA);[MnMogO5{(OCH,);CNHC(O)CH,-CH,-C¢Hy-
Ng)} {(OCH2)3CNHC(O)C20H19N203}] (SP-POM-AZidO)

To a solution of SP-POM-NH, (400 mg, 0.18 mmol) in CH3CN (5 mL), 3-(4-azidophenyl)
propionic acid (102 mg, 0.53 mmol) and EEDQ (158 mg, 0.64 mmol) were added. The
reaction mixture was stirred at room temperature during one week. The solution was added to
a large quantity of Et,O (80 mL). The resulting precipitate was then isolated by filtration. This
treatment was repeated three times. The SP-POM-Azido hybrid (350 mg, 0.14 mmol) was
isolated in 80 % yield.

'"H NMR (CD;CN, 300 MHz, 298K) & 65.46 (s, br, 12H, -CH,-0), 8.05 (m, 2H, Hgp), 7.26-
7.09 (m, 5H, 2H,,iqc + 3Hsp), 6.99 (d, 2H, Hg,4), 6.84 (t, 1H, Hgp), 6.70 (2H, Hgp), 6.41 (br,
2H, NH), 5.89 (d, 1H, Hgp), 3.49 (br, 1H, Hgp), 3.32 (br, 1H, Hsp), 3.12 (m, 24H, -NCH,-
(TBA)), 2.82-2.71 (m, 6H, 4H,,¢e + 2Hsp), 1.62 (m, 24H, -NCH,CH,- (TBA)), 1.36 (m, 24H,
-NCH,CH,CH,- (TBA)), 1.24 (s, 3H, Hgp), 1.13 (s, 3H, Hgp), 0.97 (m, 36H, -CH;3 (TBA)).

3C NMR (CD;CN, 75 MHz, 298K) 6 172.9 (Cazige), 172.2 (Csp), 159.4 (Csp), 146.7 (Csp),
141.1 (Csp), 138.4 (Cazide)s 137.7 (Cazide), 136.1 (Csp), 130.1 (Cazige), 128.9 (Csp), 127.8
(Csp), 125.6 (Cgp), 123.5 (Cgp), 122.9 (Csp), 121.7 (Csp), 119.4 (Csp), 119.1 (Cazige), 119.1
(Csp), 115.4 (Csp), 107.2 (Csp), 107.1 (Csp), 58.4 (Crpa), 52.6 (Csp), 40.7 (Csp), 36.1 (Cazide)s
33.8 (Csp), 31.1 (Cazide)s 26.1 (Csp), 23.5 (Crga), 19.8 (Cta), 19.1 (Csp), 13.3 (Crpa)-

IR (ATR) : v (cm!) 3289 (w), 3063 (w), 2960 (v C-H, m), 2934 (v C-H, m), 2872 (v C-H, m),
2100 (v N3, s), 1673 (v C=0, s), 1610 (m), 1575 (w), 1552 (m), 1507 (m), 1480 (m), 1459
(m), 1379 (w), 1333 (m), 1274 (m), 1158 (w), 1112 (w), 1087 (w), 1060 (m), 1022 (m), 939
(v Mo=0, vs), 917 (v Mo=0, vs), 900 (v Mo=0, vs), 808 (m), 747 (m), 653 (v Mo-O-Mo, vs,
br), 562 (m).

Anal. Calcd for MnMogO,9CgsH 149N (2417.76): C, 42.72; H, 6.21; N, 5.79. Found: C, 41.93;
H, 6.18; N, 5.47.

Synthesis of (TBA)2.4CUO.6[MHMO6018{(OCH2)3CNHC(O)CHz-CHz-C6H4-N3CzH-CHz-O-
C¢H4-C7H,,N,BF,)} {(OCH,);CNHC(0)CaoH;oN,051]) (SP-POM-BODIPY)

To a solution of SP-POM-Azido (250 mg, 0.10 mmol) and alkyne-functionalized BODIPY
(89 mg, 0.20 mmol) in acetonitrile (4 mL) were added Cu® (6.5 mg, 0.10 mmol) and
[Cu(CH;CN)4]PFs (19.5 mg, 0.05 mmol). The reaction mixture was stirred at room



temperature during 4 days. The suspension was then filtered through a pad of Celite and the
filtrate was added to a large quantity of Et,O (50 mL). The resulting precipitate was then
isolated by filtration, dissolved in a minimum of CH;CN and added again to a large quantity
of Et,O. This treatment was repeated twice. SP-POM-BODIPY (250 mg, 0.09 mmol) was
isolated as a red powder (yield 90%).

'"H NMR (CD;CN, 300 MHz, 298K) & 65.40 (s, br, 12H, -CH,-0), 8.54 (s, 1H, Hgoppy),
8.05 (s, 1H, Hsp), 8.01 (s, 1H, Hsp), 7.71 (d, 2H, Hgopipy), 7.44 (d, 2H, Hpopipy), 7.27 (s, 4H,
Hgopipy), 7.12 (m, 3H, Hgp), 6.84 (t, 1H, Hgp), 6.70 (m, 2H, Hgp), 6.42 (br, 2H, NH), 5.89 (d,
1H, Hsp), 5.35 (d, 2H, Hgopipy), 3.51 (br, 1H, Hgp), 3.35 (br, 1H, Hgp), 3.12 (m, 19.2H, -
NCH,- (TBA)), 2.94 (br, 2H, Hgopipy), 2.77 (m, 4H, 2Hpopipy + 2Hsp), 2.48 (s, 6H, Hpopipy),
2.33 (q, 4H, Hgoppy), 1.62 (m, 19.2H, -NCH,CH,- (TBA)), 1.36 (m, 25.2H, 19.2 H -
NCH,CH,CH,- (TBA) + 6 Hgoprpy), 1.23 (s, 3H, Hsp), 1.13 (s, 3H, Hgp), 0.97 (m, 34.8H,
28.8H -CHj3 (TBA) + 6 Hgopipy).

3C NMR (CD;CN, 75 MHz, 298K) & 173.1 (Cgopipy), 172.3 (CSP), 159.4, 158.9 (Cgopipy),
153.4 (Cpopipy), 146.8 (Csp), 142.5 (Cpopipy), 141.0 (Csp), 140.9 (Cpopiry), 138.9 (Cpopiry),
136.1 (Csp), 135.3 (Cpoprey), 132.9 (Cpoprey), 130.9 (Cgopiry), 130.4 (Cgopmry), 129.6
(Cgoprry), 128.9 (Csp), 127.8 (Cgoprpy), 125.6 (Csp), 123.6 (Csp), 122.9 (Csp), 121.7 (Csp),
121.1 (Cgoprpy), 119.4 (Csp), 119.1 (Csp), 115.8 (Cpopipy), 115.4 (Csp), 107.2 (Csp), 107.1
(Csp), 61.8 (Cgopipy), 58.4 (Crpa), 52.6 (Csp), 40.8 (Csp), 35.9 (Cpopmpy), 33.8 (Csp), 31.5
(Cpoprey), 26.1 (Csp), 23.5 (Crpa), 19.8 (Crpa), 19.1 (Csp), 16.6 (Copiry), 14.0 (Coprry),
13.3 (Crpa), 11.8 (Cgopiry), 11.3 (Cpopipy).

IR (ATR) : v (cm') 3289 (w), 3068 (w), 2960 (v C-H, m), 2932 (v C-H, m), 2872 (v C-H, m),
1675 (v C=0, s), 1608 (w), 1540 (m), 1516 (m), 1477 (m), 1460 (m), 1405 (w), 1379 (w),
1321 (m), 1273 (m), 1192 (s), 1114 (w), 1058 (m), 1024 (m), 980 (m), 940 (v Mo=0, vs), 918
(v Mo=0, vs), 901 (v Mo=0, vs), 809 (w), 747 (m), 657 (v Mo-O-Mo, vs, br), 561 (m), 534
(m).

Anal. Calcd for MnMogO30C102.4H1564N114BF2Cug g (2744.74): C, 44.81; H, 5.74; N, 5.82.
Found : C,43.86 ; H, 5.71; N, 5.47. The presence of copper was detected by EDX.



S2 Solution '"H NMR

'H NMR (CD;CN) spectrum of Azido-POM-Azido in the 0-8 ppm range. Inset : peak in the
60-70 ppm range.
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'"H NMR (CDsCN) spectrum of BODIPY-POM-BODIPY in the 0-9 ppm range. Inset : peak
in the 60-70 ppm range.

4

&1
5
Chamical Shift {(ppm )

63

65

67
9432
[




'"H NMR (CD;CN) spectrum of SP-POM-Azido in the 0-8.5 ppm range. Inset: peak in the 60-
71 ppm range.
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'"H NMR (CD;CN) spectrum of SP-POM-BODIPY in the 0-9 ppm range. Inset: peak in the
50-80 ppm range.
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S3 Solution 3C NMR

13C NMR (CD;CN) spectrum of Azido-POM-Azido.
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BC NMR (CDsCN) spectrum of BODIPY-POM-BODIPY.
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BC NMR (CDsCN) spectrum of SP-POM-Azido
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BC NMR (CDsCN) spectrum of SP-POM-BODIPY.
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S4 Infrared spectra

]

Azido stretching band
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Infrared spectra of Azido-POM-Azido (blue line) and BODIPY-POM-BODIPY (red line)



SS ESI/MS Spectra of SP-POM-BODIPY

Electrospray ionization (ESI) mass spectra were recorded on a Xevo QTof WATERS
(quadrupole-time-of-flight) instrument. The temperature of the source block was set to 120
°C, and the desolvation temperature to 200 °C. A capillary voltage of 1 kV was used in the
negative scan mode, and the cone voltage was set to 10 V to control the extent of
fragmentation of the identified species. Mass calibration was performed using a solution of
sodium formate in water:acetonitrile (2:8) from m/z 50 to 3000. Sample solutions 50 pmol/L
in acetonitrile were injected via syringe pump directly connected to the ESI source at a flow
rate of 20 puL/min.

infusion - 50 gmol/L
AS-598-(02) 16 (0.625) Cm (1:78) 1: TOF MS ES-
100 708.4486 1.35¢5

707.4470__
7071142
7067813
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705.4445,
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s
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708.2682

707.2682

706.9349.
706.601

massif théorique
[M33-
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705.2684
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709.2683

709.6017

709.9351
710.2685

710.6019
710.9354

711.2688

711.6023
712.2693
‘ ﬂr712.9363
i
T T T T T T

m/z

0
670

T
675

T T T T T
680 685 690 695 700 705

T
710 715 720 725 730 735 740

Top: Experimental spectrum, bottom: simulated spectrum (related to [M]* signal)



infusion - 50 ymol/L

AS-598-(02) 16 (0.625) Cm (1:78) 1: TOF MS ES-
100+ 1183.7881 3.83e4
1182.788 1184.7870
11817886 1185.2876
1181.2922 1185.7877
1180.7897 1186.2830
sl 1186.7848
1180.2885
1187.2827
1179.7921
1187.7909
1179.2904
1188.2722
1178.2750.
11102836 ) 1189.8002 12408148
ARARERERES T ARRRRRERSS: T
100 1183.5450
massif théorique
[MeTBA]2-
>
1188.0459
1188.5461
1189.0464
1190.0469
SR A A R LR A R R RARER AR T T NSRS A AR RS LA AR RARSS ALY RSN LARARASY AR RARAS Aaana a1 /23
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Top: Experimental spectrum, bottom: simulated spectrum (related to [M+TBA]? signal)

Composition

Formula

Calculated

Observed

[M]*>

MHMO6030C64N9H70BF2

708.2682

708.4486

[M+TBAJ*

MnMogO3CgoN1oH¢sBF,

1183.5450

1183.7881




S6 Optical measurements

Diffuse reflectance spectra were collected at room temperature on a finely ground sample
with a Cary 5G spectrometer (Varian) equipped with a 60 mm diameter integrating sphere and
computer control using the “Scan” software. Diffuse reflectance was measured from 250 to
1550 nm with a 2 nm step using Halon powder (from Varian) as reference (100% reflectance).
The reflectance data were treated by a Kubelka-Munk transformationS* to better locate the
absorption thresholds. The samples were irradiated with a Fisher Bioblock labosi UV lamp
(Aexec = 365 nm, P = 6W). UV-vis absorption spectra in solution were obtained with the same
Cary 5G spectrometer (Varian). Photoluminescence spectra were recorded in aerated solutions
on a Jobin-Yvon Fluorolog 3 fluorometer equipped with a CCD camera. Samples were

dissolved in acetonitrile and placed in quartz cells with a path length of 1 cm.

300 400 500 600 700 800
Wavelength (nm)
Figure SI1: Normalized Kubelka-Munk transformed reflectivity spectra before UV
irradiation of microcrystalline powders of SP-POM-BODIPY (—), MnMog(tris), (—), SP-
POM-NH; (—), and BODIPY-POM-BODIPY (—).
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Figure SI2: Kubelka-Munk transformed reflectivity of SP-POM-BODIPY after 0, 0.333, 1,
2,5, 6, 8, and 30 min of UV irradiation (A, = 365 nm). The dotted line represents the
absorption spectrum of SP-POM-NH, after 30 min of UV irradiation displaying the broad
absorption bands of the photogenerated MC form in the visible domain (A,,.x = 405 and 570

nm).

Absorption

250 300 350 400 450 500 550 600
Wavelength (nm)
Figure SI3: Absorption spectra of MnMog(tris), (—), SP-POM-NH, (—), BODIPY-alkyne (

) and SP-POM-BODIPY (-) in acetonitrile (10> M, 25°C).
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Figure SI4: Excitation spectrum of SP-POM-BODIPY (-°-) in acetonitrile (25°C, Aepy =

534 nm). Emission spectra of BODIPY-alkyne (-), BODIPY-POM-BODIPY (-) and SP-

POM-BODIPY (=) in acetonitrile (10> M, 25°C, A, = 480 nm).
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Figure SI5: Evolution of the maximum of the emission intensity located at 534 nm versus the
365 nm-UV irradiation time of SP-POM-BODIPY in acetonitrile (2.10* M, 25°C, A, = 480

nm). The quenching reaches 37% of the intensity initial value at the photostationnary state.
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