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1. Crystal Structure
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Figure S1: X-ray structures of 1f. C, light gray; H, gray; N, blue; B, dark yellow; F,
light green; S, yellow; O, red.

Figure S2: Intermolecular crystal packing of 1f through H-bonding (dotted line). C,
light gray; H, gray; N, blue; B, dark yellow; F, light green; S, yellow; O, red.
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Figure S3: X-ray structures of 2b. C, light gray; H, gray; N, blue; B, dark yellow; F,
light green; S, yellow; O, red.

Figure S4: Intermolecular crystal packing of 2b through H-bonding (dotted line). C,
light gray; H, gray; N, blue; B, dark yellow; F, light green; S, yellow; O, red.
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Table S1. Selected geometrical parameters of compound 1e and 2b obtained

from crystallography

1f 2b
. 1.5655(74) 1.5500(43)
the B-N bond distances (A) 1.5684(84) 1.5578(78)
the intramolecular F—H(Iggldrogen bond distances 2.4463(34) 2.6514(23)
the intermolecular F-H Hydrogen bond distances 2.5344(17)
A) 2.7922(35) 2.8216(19)
dihedral angles of two thiophene rings (deg) 5.278(178) 7.958(85)
dihedral aqgles of two pyrrole 2.634(220) 8.943(116)
rings (deg)
tiophene ring and pheny rin 18.799(210) 27.547(109)
P & anc phchyt fing 38.981(170) 32.340(87)

Pa (deg)

dihedral angles between
thiophene ring and phenyl ring
Pb (deg)

57.820(174)
75.174(182)

64.115(141)
88.247(140)

dihedral angles between
pyrrole ring and phenyl ring
Pc (deg)

24.564(222)
33.697(191)

34.699(104)
40.286(117)
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2. Photophysical Properties
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Figure S5: Absorption (top) and emission (bottom) spectra of compound 1e

recorded in different solvents. Excited at 720 nm.
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Figure S6: Absorption (top) and emission (bottom) spectra of compound 1f

recorded in different solvents. Excited at 720 nm.
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Figure S7: Absorption (top) and emission (bottom) spectra of compound 2a
recorded in different solvents. Excited at 630 nm
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Figure S8: Absorption (top) and emission (bottom) spectra of compound 2b
recorded in different solvents. Excited at 630 nm
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Figure S9: Absorption (top) and emission (bottom) spectra of compound 2¢
recorded in different solvents. Excited at 660 nm.
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Figure S10: Absorption (top) and emission (bottom) spectra of compound 3a

recorded in different solvents. Excited at 610 nm.
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Figure S11: Absorption (top) and emission (bottom) spectra of compound 3b
recorded in different solvents. Excited at 610 nm.
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Figure S12. Absorption spectra of DPBF (5% 10° mol/ L) upon irradiation in the

presence of 1e (5% 10 mol/ L) for 60s. (a) 0 s to (b) 60s (recorded at 10s interval)

under broad band light ( >590 nm) in chloroform.
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Figure S13. Absorption spectra of DPBF (5% 10™ mol/ L) upon irradiation in the

presence of 2¢ (5% 10 mol/ L) for 60 s. (a) 0 s to (b) 60 s (recorded at 10 s interval)

under broad band light ( >590 nm) in chloroform.
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Figure S14. Absorption spectra of DPBF (5% 10° mol/ L) upon irradiation in the

presence of 3a (5% 10 mol/ L) for 60 s. (a) 0 s to (b) 60 s (recorded at 10 s interval)

under broad band light ( >590 nm) in chloroform.
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Figure S15. Comparative DPBF (initial concentration at 4 x 10° M) degradation

profiles (absorption changes at 415 nm) in chloroform by le (black), 2c (red) and 3a
(blue) (5 x 10°° M). Filtered light > 590 nm was used.
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3. Table S2: Photophysical properties of 1e-f, 2a-c and 3a-b in different solvents
at room temperature (DMSO: Dimethyl sulfoxide).

BODIPYs solvents ;\Elltl’i;x 7“(‘;‘1“;2;)( logemax” ¢° Sto(lz%sl_s)h ift
cyclohexane 746 778 5.22 0.02 551
toluene 757 798 4.97 0.02 679
le chloromethane 757 796 5.22 0.02 647
DMSO 761 806 5.19 0.01 734
acetonitrile 745 788 5.18 0.01 732
cyclohexane 757 792 5.21 0.05 584
toluene 767 795 5.18 0.07 459
1f chloromethane 767 803 5.21 0.05 585
DMSO 756 812 5.14 0.01 912
acetonitrile 771 802 5.14 0.01 501
cyclohexane 661 687 5.19 0.86 573
toluene 668 692 5.15 0.76 519
2a chloromethane 670 694 5.20 0.85 516
DMSO 664 695 5.08 0.61 672
acetonitrile 655 683 5.18 0.68 626
cyclohexane 671 694 5.17 0.85 494
toluene 678 702 5.17 0.76 504
2b chloromethane 677 700 5.26 0.82 485
DMSO 679 710 5.10 0.52 643
acetonitrile 665 697 5.16 0.56 690
cyclohexane 735 769 5.07 0.001 602
toluene 718 788 5.10 0.002 1237
2c chloromethane 730 783 5.08 0.002 927
DMSO 732 793 5.01 0.001 1051
acetonitrile 721 779 5.09 0.001 1033
cyclohexane 626 692 4.76 0.002 1524
toluene 635 693 4.73 0.001 1318
3a chloromethane 628 709 4.73 0.001 1819
DMSO 630 - 4.68 - -
acetonitrile - - - - -
cyclohexane 618 697 4.70 0.01 1834
toluene 623 708 4.71 0.004 1927
3b cyclohexane 618 697 4.70 0.01 1834
DMSO 626 - 4.65 - -
acetonitrile - - - - -

“Molar extinction coefficients are in the maximum of the highest peak. "Fluorescence quantum
yields of le-f were calculated using ICG (¢ = 0.12 in DMSO), 2a-c were calculated using
1,7-diphenyl-3,5- di(p-methoxyphenyl)-azadipyrromethene (¢ = 0.36 in chloroform), 3a-b were
calculated using 1,3,5,7-tetraphenyl-azadipyrromethene (¢ = 0.34 in chloroform). ““-” means no
data available due to poor solubility or very low emission.
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4. Copies of '"H NMR and **C NMR spectra
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'"H NMR spectrum of Compound 8a in CDCl; solution.
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BC NMR spectrum of Compound 8a in CDClj; solution.
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BC NMR spectrum of Compound 2a in CDCl; solution.
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5. High resolution mass spectroscopes for all new compound
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20160314 HESHW3E#6 RT: 0.10 AV: 1 NL: 341E5
T: FTMS + ¢ APCI corona Full ms [400.00-1800.00]
1059.20190

=
H\ﬁmg

. 8.8.8

o
uk

1060.20483

\H@\H#HH

1061.20105

1058.20703

Relative Abundance

. 8.4.8.8.8 8.8

1057.20605

1062.20251

105522791 105620764
‘ 1063.20227

L e e e e e I ) e B
1054 1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067

mz

HRMS for 2c

201 0807 APCHWI13 #10-16 RT. 0.12-0.24 AMV: 5 ML &90E4
T: FTME 4+ cAPCI oorona Ful ms [200.00-1500.00]

100 S92 20818

= =3

8

[}
£n

a8

i

il

d

903 21316

H & 0 B R

0090, 20056

Relahve Arundancs
BB B

3
£
5
=]
G

-y
(=]

HRMS for 1e

S54



20130809 APCHW7 #8 RT: 0.10 AV: 1 NL: 4.00E9
T: FTMS + ¢ APCI corona Full ms [100.00-2000.00]

100- 566.27142
%"
&5
807
757
o
65
8 o]
g 7
B 555
3 _3
< 507
[ |
s
2 a0 96827661
%
2
157
107
E 56047266 | | |
57 55295726 ‘ 57216077
4 51020932 520.23029 53324792 540.22089 L ‘ 579.53271 588.25262 607.56451 614.40082
L R B R I L L R I L R B A R L R L L U L B L At L L R I L L) L Al Rl R ) A A AL A Al A R R KA Rk AR AR R L
510 520 530 540 550 560 570 580 590 600 610
mz
HRMS for 6f
20130809 APCIANE 42 FT 010 AW 1 ML 443ED
T. FTMS + cAPCl coroma Fullme [100 00-2000 00)
45425031
100
= 7]
L
&
a0
[a)
0
[.2]
E al
25
ia
[
E &
£ 4
x5
a0
>x
L
15 Eﬂﬂm
10 [
o
0 330.33868 38215720 385205925 43818372 48819985 J‘ 523 Zne31 58223705 8075048 831250
S M e A M e o e e AR st o e S B A M T o
360 40 450 500 560 a1 €
mz
HRMS for 7f

S55



20130809 APCHAEZE FT: 0.09 A1

NL: 311EF

T: FIM5 +cAPCl comna Ful me [100.00-2000. 00]

100

ooEOR oS

FH dive Aoundance

ERExR&E&2 8883

ey

o

=
=

53 104049578

o

10847200

10474777

104547708

104242058

104843712

T T
1020

HRMS for 1f

1050

x10 1

4
3.8
3.6+
3.4+
3.2

3,
2.8
2.6
2.4
2.2

2,
1.8
1.6+
1.4+
1.24

14
0.8+
0.6
0.4
0.2

0,

Br

Br
S

419.3205

AN e A vﬁ.,ﬁ\ﬂh’mvmnn

+APCI Scan (# 8-9, 2 scans) Frag=175.0V 000024.d

Br

COOEt

Ir=z
=

429.7744
427.3922

| ML s

433.7706

435.7710

L

LJ@Jﬂﬂwﬂkm

418 420 422 424 426 428 430 432 434 436 438 440 442 444
Counts (%) vs. Mass-to-Charge (m/z)

HRMS for 10

S56



20150126_HESHW1#10 RT:0.16 AV:1 NL:2.84E5
T: FTMS + ¢ ESI Full ms [100.00-1000.00]
100- 592.32281

Relative Abundance

H
i

-
=)

592.49756

a
NN

592.79987
T

=3

593.32617

593.5‘0189

COOEt

<
Iz
_—

594.32898
595.37994
594.58075 |

T T T I
592.0 592.5

HRMS for 11a

20150126_HESHW2 #7 RT: 0.11 AV:1 SB: 3 0.01-0.04 NL: 9.34E5
T: FTMS + ¢ ESI Full ms [100.00-1000.00]
1005 514.16711

Relative Abundance

H
i

-
=)

a
NN

51450909
I | 5

593.0

1
5935

515.1

T T
594.0 5945

miz

~

O—

COOEt

<
I=
—

7047

516.17365

=3

5136

T T
5138 5140 5142 514.4 5146

HRMS for 11b

14.66986
T T

T
5148

515.0

T
5152

515.38324 515.56793
T | s e

T T
515.4 5156 5158

T \H\ T
516.2
miz

S57



x10 2 |+APCI Scan (# 38-39, 2 scans) Frag=175.0V 000015.d
520.3036

0.95
0.9+
0.85

0.7
0.65 /
0.6 S N
0.55+ H
0.5+
0.45
0.4
0.35
0.3
0.25
0.2
0.15+
0.1+

") (IO Ll TP sssorss 9612158

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts (%) vs. Mass-to-Charge (m/z)

0.8
P
z
\

HRMS for 12a

x10 2 |+APCI Scan (# 24-26, 3 scans) Frag=175.0V 000014.d

1 442.1462
0.95- e

0.9-
0.85- O Q
0.8
0.75-] Vat Q 7T
0.7 S
0.65-
0.6
0.55-
0.5
0.45-
0.4
0.35-
0.3
0.25+ 769.1732

0.2
0.15

0.14 338.3405 646.1845
0.05- - ‘
0 mw Lih ‘F M . R

-1 1 T 1T —T°r 71 71T T1+T 1T 71
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts (%) vs. Mass-to-Charge (m/z)

961.2138

HRMS for 12b

S58



20160325_HESHW1 #7 RT:0.11 AV:1 NL: 1.33E5
T: FTMS + ¢ APCl corona Full ms [400.00-1200.00]

1165.57214
1004 653

95

90

757 1166.57605

Relative Abundance
o
T

204 1167.58313

1 1164.57751

1168.57178

1168.80078 1169.72717

a
NN

=3

T
1162

HRMS for 3a

20160314 HESHW2#6 RT: 0.10 AV: 1 NL: 2.96E5
T: FTMS +c APCI corona Full ms [400.00-1800.00]

1005 1009.25824

957

888

o
ki

1010.26233

\\\%\H?‘HH

Relative Abundance

$.8.5.8.8 .98

1008.26190

1011.26874

=
o

HHU\.IH\§

I T I T [T I T
1007 1008 1009 1010 1011 1012

HRMS for 3b

S59



References:

(1) (a) A. Gorman, J. Killoran, C. O’ Shea, T. Kenna, W. M. Gallagher, D. F. O’Shea,
J. Am. Chem. Soc., 2004, 126, 10619. (b) R. C. Benson, H. A. Kues, Phys. Med. Biol.,
1978, 23, 159.

(2) J. Lakowicz, Principles of Fluorescence Spectroscopy, 3rd ed., Springer-Verlag:
New York, 2006.

(3) SAINT V 6.01 (NT) Software for the CCD Detector System, Bruker Analytical
X-ray Systems, Madison, WI (1999).

(4) G. M. Sheldrick, SHELXS-90, Program for the Solution of Crystal Structure,
University of Gottingen, Germany, 1990.

(5) SHELXL-97, Program for the Refinement of Crystal Structure, University of G
ottingen, Germany, 1997.

(6) SHELXTL 5.10 (PC/NT-Version), Program library for StructureSolution and
Molecular Graphics, Bruker Analytical X-ray Systems,Madison, WI (1998).

(7) S. Soth, M. Farnier, C. Paulmier, Can . J. Chem., 1978, 56, 1429.

(8) Y. Wu, C. Cheng, L. Jiao, C. Yu, S, Wang, Y. Wei, X. Mu, E. Hao, Org. Lett.,

2014, 16, 748;

S60



