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Reaction of 1 with 2,4-dimethylpyrrole 

 

A mixture of 1 (50.7 mg, 0.134 mmol), 2,4-dimetylpyrrole (140 µl, 1.35 mmol), prewashed NaH 

(55.1 mg, 60% in paraffin liquid, 1.37 mmol), and THF (10 mL) was stirred for 1 h at room 

temperature. After a similar work-up described in the synthesis of 5, the residue was subjected to 

silica-gel column chromatography (hexane/AcOEt = 5/1). The fraction of Rf = 0.57 (hexane/AcOEt = 

5/1) was collected and evaporated to give a mixture of 3-[1-(2,4-dimethyl)pyrrolyl]-BODIPY and 

3,5-[1-(2,4-dimethyl)pyrrolyl]-BODIPY [8.8 mg, mono : di = 4 (8%) : 3 (6%)] as a red oil. As the 

amounts of these products were low, we did not measure their optical properties. The 1H NMR 

spectra of S1 and S2 are shown in Figure S36. 

S1: 1H NMR (400 MHz, CDCl3) ! 2.12–2.13 (m, 3H, pyrrole-Me), 2.14 (s, 6H, ortho-Me), 2.23–

2.24 (m, 3H, pyrrole-Me), 2.36 (s, 3H, para-Me), 5.96 (s, 1H, pyrrole), 6.31 (d, 2H, J = 4.0 Hz, 

BODIPY-pyrrole), 6.54 (d, 1H, J = 3.6 Hz, BODOPY-pyrrole), 6.68 (d, 1H, J = 3.6 Hz, 

BODIPY-pyrrole), 6.96 (s, 2H, meta-Mes), 7.14 (s, pyrrole); HRMS (ESI) m/z: [M + H]+ calcd for 

C24H24BClF2N3, 438.1714; found, 438.1725. 

S2: 1H NMR (400 MHz, CDCl3) ! 2.07–2.08 (m, 6H, pyrrole-Me), 2.18 (s, 6H, ortho-Me), 2.20–

2.21 (m, 6H, pyrrole-Me), 2.38 (s, 3H, para-Me), 5.90 (s, 2H, pyrrole), 6.25 (d, 2H, J = 4.2 Hz, 

BODIPY-pyrrole), 6.62 (d, 2H, J = 4.2 Hz, BODOPY-pyrrole), 6.98 (s, 2H, meta-Mes), 7.00 (s, 2H, 

pyrrole); HRMS (ESI) m/z: [M + H]+ calcd for C30H32BF2N4, 497.2684; found, 497.2693. 
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Table S1. Cartesian coordinates (Å) and energies of the optimized structures of 2, 4, and 9: 
calculated at the level of B3LYP/6-31G(d). 

Compound 2 (E = –1441.10067884 a.u.) 

C  -0.935981    -1.210975    -0.074827 
N   0.463387    -1.263299    -0.097623 
C    -0.936060     1.211058     0.074560 
C  -1.439827     2.533846     0.082324 
N    0.463295     1.263446     0.097106 
B    1.397756     0.000140    -0.000505 
F     2.173955     0.131770    -1.143973 
F   2.174659    -0.131279     1.142507 
H    -2.488085     2.797734     0.081875 
C   -0.353595     3.388080     0.101097 
H  -0.358457     4.467241     0.147929 
C   -1.630842     0.000020    -0.000133 
C   -1.439698    -2.533778    -0.082333 
H   -2.487946    -2.797708    -0.081707 
C  -0.353438    -3.387968    -0.100908 
H  -0.358268    -4.467145    -0.147398 
C   -3.128959    -0.000037     0.000015 
C  -3.823674    -0.018976     1.228920 
C  -3.823925     0.018846    -1.228750 
C   -5.223151    -0.019795     1.205629 
C     -5.223398     0.019554    -1.205173 
C    -5.920539    -0.000148     0.000299 
H     -5.766709    -0.036440     2.146870 
H   -5.767149     0.036156    -2.146303 
H   -7.007231    -0.000191     0.000410 
C   -3.089478    -0.042570     2.551229 
H -2.424908    -0.910756     2.629619 
H   -2.464549     0.848141     2.683867 
H   -3.795487    -0.083840     3.385627 
C   -3.090005     0.042497    -2.551210 
H   -2.425518     0.910734    -2.629738 
H   -2.465035    -0.848166    -2.683979 
H   -3.796190     0.083713    -3.385462 
C     0.805948     2.574244     0.101917 
C  0.806087    -2.574105    -0.102008 
C 2.451519     4.294929    -0.480091 
H    1.725767     4.895344    -1.010208 
C   4.239665     3.494708     0.372606 
H   5.284551     3.463213     0.649087 
C    4.239723    -3.495122    -0.372193 
H   5.284625    -3.463903    -0.648647 
N   2.105741    -3.070406    -0.083015 
N     2.105636     3.070443     0.083159 
N   3.716441    -4.569673     0.328754 
N   3.716567     4.569636    -0.327906 
C  2.451425    -4.294720     0.480738 
H   1.725556    -4.894813     1.011061 
C  3.281510     2.558923     0.634228 
H    3.295382     1.611089     1.143326 
C    3.281716    -2.559315    -0.634276 
H    3.295761    -1.611721    -1.143800 
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Compound 4 (E = –1441.07665043 a.u.) 

C 0.923400 -1.212985     0.034636 
N   -0.477718    -1.265738     0.072480 
C 0.923396     1.212981    -0.034646 
C   1.424732     2.536406     0.008461 
N   -0.477723     1.265732    -0.072500 
B     -1.400393    -0.000006    -0.000017 
F     -2.192902     0.106410     1.141989 
F  -2.192880    -0.106430    -1.142036 
H 2.473071     2.798776     0.037975 
C  0.341623     3.393310     0.008097 
H   0.324743     4.471077     0.035437 
C 1.616248    -0.000001    -0.000005 
C  1.424738    -2.536411    -0.008462 
H 2.473076    -2.798779    -0.037970 
C 0.341629    -3.393316    -0.008093 
H  0.324751    -4.471083    -0.035422 
C 3.114743     0.000001     0.000001 
C   3.810230     0.018556    -1.228308 
C    3.810220    -0.018551     1.228315 
C  5.209748     0.016783    -1.205317 
C  5.209738    -0.016774     1.205336 
C  5.907195     0.000005     0.000012 
H  5.753277     0.028888    -2.146735 
H  5.753260    -0.028878     2.146759 
H   6.993980     0.000007     0.000017 
C  3.075777     0.036317    -2.550473 
H  2.410346    -0.828401    -2.654867 
H   2.451607     0.931374    -2.654128 
H  3.781579     0.020456    -3.386087 
C  3.075756    -0.036315     2.550475 
H 2.410324     0.828402     2.654864 
H  2.451586    -0.931372     2.654123 
H  3.781551    -0.020454     3.386094 
C   -0.814112     2.579739    -0.043120 
C      -0.814107    -2.579745     0.043114 
C   -4.256867     3.510691    -0.298891 
H  -5.310810     3.426670    -0.519998 
C   -4.256863    -3.510677     0.298918 
H   -5.310803    -3.426649     0.520037 
N   -2.107765    -3.091618     0.056208 
N  -2.107769     3.091617    -0.056206 
C  -3.302460     2.537812    -0.455764 
H  -3.352932     1.530568    -0.832646 
C   -3.302447    -2.537805     0.455780 
H -3.352907    -1.530560     0.832662 
C   -3.552523    -4.637796    -0.198481 
H   -3.941178    -5.614232    -0.458043 
C  -3.552514     4.637806     0.198498 
H    -3.941159     5.614245     0.458063 
N   -2.260448    -4.398086    -0.342401 
N   -2.260439     4.398087     0.342404 
 
 
 



 SI- 5 

Compound 9 (E = – 1409.00599345 a.u.) 

C   -0.937387    -1.211253    -0.070485 
N   0.462673    -1.267045    -0.098195 
C   -0.937402     1.211266     0.070445 
C -1.444901     2.532278     0.059502 
N   0.462656     1.267070     0.098118 
B  1.394055     0.000024    -0.000077 
F   2.170769     0.138817    -1.143608 
F    2.170882    -0.138733     1.143380 
H   -2.494131     2.792598     0.052951 
C    -0.361908     3.389129     0.067986 
H    -0.370375     4.468536     0.102121 
C   -1.630691     0.000002    -0.000022 
C   -1.444876    -2.532268    -0.059497 
H   -2.494103    -2.792596    -0.052916 
C   -0.361876    -3.389110    -0.067950 
H   -0.370336    -4.468518    -0.102030 
C     -3.129289    -0.000008     0.000001 
C   -3.825279    -0.011284     1.228206 
C  -3.825318     0.011258    -1.228182 
C   -5.224854    -0.012290     1.205364 
C   -5.224891     0.012244    -1.205296 
C  -5.922442    -0.000028     0.000045 
H     -5.768362    -0.023118     2.146850 
H   -5.768429     0.023065    -2.146765 
H  -7.009251    -0.000036     0.000062 
C   -3.090882    -0.026260     2.550481 
H   -2.422751    -0.891365     2.631404 
H    -2.468733     0.867115     2.677651 
H    -3.796510    -0.066204     3.385479 
C     -3.090963     0.026244    -2.550480 
H    -2.422846     0.891358    -2.631424 
H  -2.468805    -0.867122    -2.677671 
H  -3.796618     0.066179    -3.385456 
C  0.803603     2.581181     0.084692 
C    0.803630    -2.581156    -0.084703 
C   4.267103     3.458599     0.448259 
H   5.286096     3.333206     0.788249 
C   4.267118    -3.458668    -0.448207 
H   5.286115    -3.333324    -0.788204 
N    2.096283    -3.087027    -0.069149 
N   2.096261     3.087038     0.069171 
C    3.253030     2.561392     0.644326 
H   3.225571     1.609638     1.145746 
C  3.253066    -2.561452    -0.644341 
H   3.225633    -1.609736    -1.145831 
C   3.735569    -4.575653     0.273016 
H   4.276433    -5.450688     0.607236 
C   3.735582     4.575647    -0.272887 
H    4.276467     5.450692    -0.607045 
C  2.407724     4.331615    -0.486377 
H   1.658803     4.891514    -1.024309 
C  2.407717    -4.331575     0.486483 
H  1.658781    -4.891420     1.024451 
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Figure S1. a) Top and side views and b) selected Kohn–Sham orbitals and their energies (in eV) of 

the optimized structures of 2, 4, and 9 calculated by the DFT method. H = HOMO. L = LUMO. The 

C–N–C–N torsion angles are indicated in blue. 
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Figure S2. UV/Vis absorption spectra (solid line) and fluorescence spectra (dashed line; excited at 

the absorption maxima) of (a) 3, (b) 5, (c) 6, (d) 7, (e) 10, (f) 11, (g) 12, (h) 16, (i) 17, and (j) 18 in 

CH2Cl2. 
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Figure S3. Cyclic voltammograms (upper) and differential pulse voltammograms (lower) of (a) 1, 
(b) 2, and (c) 4. Measured in CH2Cl2 with 0.1 M nBu4NPF6 as a supporting electrolyte; Ag/Ag+ 
[AgNO3 (MeCN)] as a reference electrode; scan rate 60 mV s–1. Asterisk (*) indicates Fc/Fc+. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 SI- 9 

1H and 13C{1H} NMR Charts (Figures S4–S36) Asterisks (*) indicate the residual solvents. 
 

  
Figure S4. 1H NMR spectra of 2 in CDCl3. 
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Figure S5. 13C{1H} NMR spectrum of 2 in CDCl3. 

satoh#358-170105-13C-mono

220 200 180 160 140 120 100 80 60 40 20 0 -20
Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

N
or

m
al

iz
ed

 In
te

ns
ity

15
3.

36
9

14
3.

93
8 13

8.
98

3
13

6.
76

0
13

2.
32

9
12

8.
25

5
12

6.
93

5
11

7.
23

8
11

4.
82

5
10

9.
95

4

21
.1

30
19

.9
09

*

*



 SI- 11 

 

Figure S6. 1H NMR spectra of 3 in CDCl3. 
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Figure S7. 13C{1H} NMR spectrum of 3 in CDCl3. 
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Figure S8. 1H NMR spectrum of 4 in CDCl3. 
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Figure S9. 13C{1H} NMR spectrum of 4 in CDCl3. 
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Figure S10. 1H NMR spectra of 5 in CDCl3. 
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Figure S11. 13C{1H} NMR spectrum of 5 in CDCl3. 
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Figure S12. 1H NMR spectra of 6 in CDCl3. 
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Figure S13. 13C{1H} NMR spectrum of 6 in CDCl3. 
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Figure S14. 1H NMR spectra of 7 in CDCl3. 
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Figure S15. 13C{1H} NMR spectrum of 7 in CDCl3. 
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Figure S16. 1H NMR spectra of 10 in CDCl3. 
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Figure S17. 13C{1H} NMR spectrum of 10 in CDCl3. 
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Figure S18. 1H NMR spectra of 11 in CDCl3. 
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Figure S19. 13C{1H} NMR spectrum of 11 in CDCl3. 
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Figure S20. 1H NMR spectra of 12 in CDCl3. 
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Figure S21. 13C{1H} NMR spectrum of 12 in CDCl3. 
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Figure S22. 1H NMR spectra of 13 in CDCl3. 
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Figure S23. 13C{1H} NMR spectrum of 13 in CDCl3. 
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Figure S24. 1H NMR spectra of 14 in CDCl3. 
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Figure S25. 13C{1H} NMR spectrum of 14 in CDCl3. 

satoh#434-160217-13C

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

N
or

m
al

iz
ed

 In
te

ns
ity

TMS

13
8.

77
7

13
6.

84
3

12
9.

71
1

12
9.

61
2

12
8.

20
8

12
5.

11
3

12
2.

57
1

12
2.

51
0

11
9.

68
8

11
2.

72
3

29
.7

03

21
.1

60
20

.0
52

*

*



 SI- 31 

Figure S26. 1H NMR spectra of 15 in CDCl3. 
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Figure S27. 13C{1H} NMR spectrum of 15 in CDCl3. 
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Figure S28. 1H NMR spectra of 16 in CDCl3. 
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Figure S29. 13C{1H} NMR spectrum of 16 in CDCl3. 
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Figure S30. 1H NMR spectra of 17 in CDCl3. 
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Figure S31. 13C{1H} NMR spectrum of 17 in CDCl3. 
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Figure S32. 1H NMR spectra of 18 in CDCl3. 
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Figure S33. 13C{1H} NMR spectrum of 18 in CDCl3. 
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Figure S34. 1H NMR spectra of a mixture of 8 and 9 in CDCl3. 
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Figure S35. 1H NMR spectra of a mixture of 11 and 12 in CDCl3. 
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Figure S36. 1H NMR spectra of a mixture of S1 and S2. 
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