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1.0 NMR and HR-MS spectra.
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Fig. S1 '"H NMR of K0 (CDCl;, 400 MHz).
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Fig. $2 '"H NMR of K1 (CDCl;, 400 MHz).
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Fig. $3 '"H NMR of K2 (CDCl;, 400 MHz).
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Fig. $4 '"H NMR of K3 (CDCl;, 400 MHz).
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Fig. $6 '"H NMR of 1 (CDCl;, 400 MHz).
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Fig. $7 °C NMR of 1 (CDCl;, 100 MHz).
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Fig. $9 'H NMR of 2 (CDCL, 400 MHz).
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Fig. $10 *C NMR of 2 (CDCl;, 100 MHz).
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Fig. $12 '"H NMR of 3 (CDCl;, 400 MHz).
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Fig. $13 *C NMR of 3 (CDCl;, 100 MHz).
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Fig. $15 '"H NMR of 4 (CDCl;, 400 MHz).
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Fig. $16 *C NMR of 4 (CDCl;, 100 MHz).
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Fig. $18 'H NMR of § (CDCl;, 400 MHz).
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2.0 Photophysical properties of the ketocoumarin compounds.
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Fig. $20 Emission spectra of (a) 3, (b) 4 and (c) § in different solutions at the same condition, ¢ = 1.0x10°M,

25 °C.
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Fig. $21 (a) Nanosecond time-resolved transient absorption difference spectra of 2 after pulsed laser excitation

(Aex=355nm). (b) Decay trace of 2 at 445 nm. ¢ = 1.0x10° M, in deaerated toluene, 25 °C.
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Fig. $22 (a) Nanosecond time-resolved transient absorption difference spectra of 3 after pulsed laser excitation

Aex=355nm). (b) Decay trace of 3 at 445 nm. ¢ = 1.0X10° M, in deaerated toluene, 25 °C.
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Fig. $23 (a) Nanosecond time-resolved transient absorption difference spectra of 4 after pulsed laser excitation

(Aex=355nm). (b) Decay trace of 4 at 445nm. ¢ = 1.0x10° M, in deaerated toluene, 25 °C.
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Fig. $24 (a) Nanosecond time-resolved transient absorption difference spectra of § after pulsed laser excitation

(Aex =355 nm). (b) Decay trace of § at 445 nm. ¢ = 1.0X10° M, in deaerated toluene, 25 °C.
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Fig. $25 Luminescence spectra of (a) 3, (b) 4 and (c) § at RT and 77 K. For 3, 4 in methyl cyclohexane :

methyltetrahydrofuran : iodoethane = 2:1:1 (v/v). For §, the measurements were carried out in methanol :

ethanol = 1:4 (v/v).c= 1.0x10° M.
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Fig. $26 Absorption spectral change for the photooxidation of DHN using (a) 3, (b) 4, (c) 5, (d) MB and (e)

TPP as photosensitizer. ¢ [sensitizer] = 2.0 x 10° M, ¢ [DHN] = 2.0 x10* M. In toluene, 20 mW cm?, 25 °C.

S16



Electronic Supplementary Material (ESI) for Photochemical & Photobiological Science
This journal is © The Royal Society of Chemistry and Owner Societies 2013

1000- a b
‘ 10004 -
%1 00+ Top = 227.6 us % Ty = 128.6 us
>
5100 E
S 3
10-

C

1000 2000 3000 0 500 1000 1500 2000
Time / ps Time / us
1000+
1000
i100-
2]
2100- §
3 3 104
104

CE

1000 2000 3000 O 500 1000 1500 2000

Time / us Time / us
Fig. $27 Delayed fluorescence decay-profile observed in the TTA upconversion with (a) 2, (b) 3, (c) 4, and (d)
§ as triplet photosensitizer and DPA as the triplet acceptor. Excited at 445 nm and monitored at 410 nm. Under
this circumstance the ketocoumarins are selectively excited and the emission is due to the upconverted emission

of DPA. In deaerated toluene. ¢ [sensitizers] = 1.0 x 10°M; ¢ [DPA] = 1.3 x 10° M, 25 °C.
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Fig. $28 Upconversion with the (a) compound 2 and (b) compound § as triplet sensitizers. c[photosensitizers]

= 1.0 x10° M. Different concentration of DPA (triplet acceptor) was used. Excited with 445 nm laser (5 mW).

In deaerated toluene, 25 °C.

Optimized geometries of 1 (DFT//B3LYP/ rb3lyp/6-31g(d))
Symbolic Z-matrix:
Charge = 0 Multiplicity = 3

ODNICITIZITOOZOOOOZDOIDIITZTOOOOOO

-6.11256805
-4.93826237
-3.70228277
-3.72507248
-4.89178301
-6.13017621
-2.39528853
-7.02819556
-4.95642256
-2.44694069
-4.81167316
-1.32153709
-1.28144424
-2.57247446
-0.39956667
-7.30605992
-7.31335748
-6.93614729
-8.32062251
-6.64772394
-6.9371730S
-7.65122673
-5.93947454
-8.58485722

-1.14450179
-1.84803672
-1.33555459
-0.06513882

0.66487271
0.13922670

-2.95984873
-1.58177834
-2.82072800
-1.98128879

1.63510406

-0.11788081
-1.39317895

0.49637860
0.44680095
0.82695285
2.15606929
3.30909248
2.32016541
2.14364428
4.25489379
3.39772324
3.16834571
0.29597715

0.38296137
0.53610493
0.08563246
-0.52870297
-0.69134400
-0.24939266
0.69884637
0.75739290
1.02054961
0.22830369
-1.16149776
-0.89605486
-0.18654739
-0.99744095
-1.44498368
-0.43493363
-1.05596789
-0.11633582
-1.44958836
-1.92603213
-0.67021000
0.70786955
0.31315756
0.04948197
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-8.85085198
-8.64185607
-9.37264276
-9.81228025
-8.07149126
-8.89053577
0.00009137
0.00005073
6.13004767
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3.72496148
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6.11257265
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Optimized geometries of 2 (DFT//B3LYP/ rb3lyp/6-31g(d))

Symbolic Z-matrix:
Charge = 0 Multiplicity = 3
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-3.96882700
-2.96249600
-1.62523100
-1.30644400
-2.29181400
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-3.21391900
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-2.01377500

1.04117400
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-0.02642500
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6.72315800
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4.62762600
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10.42204100
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10.33432700
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1.88300000
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1.41891600
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2.29700800
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Optimized geometries of 3 (DFT//B3LYP/ rb3lyp/6-31g(d))
Symbolic Z-matrix:
Charge = 0 Multiplicity = 3

C -2.44465000 1.86302000 -0.31719200
C -1.50655200 0.86446900 -0.60894200
C -0.14657700 1.17728400 -0.75613400
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Optimized geometries of 4 (DFT//B3LYP/ rb3lyp/6-31g(d))
Symbolic Z-matrix:

Charge = 0 Multiplicity = 3

C 1.94055200 1.53977000 -0.28336200

C 0.97303500 0.56480300 -0.55633600
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Optimized geometries of S (DFT//B3LYP/ rb3lyp/6-31g(d))

Symbolic Z-matrix:

Charge = 0 Multiplicity = 3
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