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Synthesis of Py,B
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Scheme $1 Synthesis of Py,B

The synthesis of Py-7 is based on the work of Marder et al.,' which used iridium-
catalysed borylation to substitute pyrene in the 2- and 7 position. The alkylation of
pyrene by Cul catalysis followed a procedure described by Yang et al? The
alkynylation and subsequently deprotection are standard procedures.



2-(3,7-Dimethyloctyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (Alk-1)
CA []

Synthesis according to literature?

Cul (96.0mg, 507 pymol), lithium-tert-butoxide (812 mg, 10.1 mmol) and
bis(pinacolato)diboron (1.96 mg, 7.71 mmol) were placed in a Schlenk flask. After the
flask was evacuated and flushed with nitrogen three times, the mixture was dissolved
in dry THF (6 ml) and 1-iodo-3,7-dimethyloctane (1.36 g, 5.07 mmol) was added
slowly via syringe. The reaction mixture was stirred for 18 h at room temperature.
The suspension was diluted with EA and filtrated through silica. The solvent was
removed under reduced pressure and the residue was purified by flash column
chromatography (eluent: CH,Cl,).

Yield: 1.17g 4.36 mmol 86 % of a colourless liquid.
C16H33BO, [268.24]

H-NMR (400.0 MHz, CDCl,):

& [ppm] = 1.56 — 1.46 (m, 1 H, CH), 1.45—1.36 (m, 1 H, CH), 1.35—0.97 (-, 20 H, 4
x CHp, 4 x CCHy), 0.86 —0.82 (-, 9 H, 3 x CHCHj), 0.79 — 0.66 (m, 2 H,
CH,).

13C-NMR (100.6 MHz, CDCls):

& [ppm] = 82.8 (Cy), 39.3 (CHy), 36.8 (CHy), 34.9 (CH), 31.0 (CHy), 28.0 (CH), 24.82
(CH, and CH3), 24.80 (CH, and CHs3), 22.7 (CHs), 22.6 (CHs), 19.2 (CHa).

The CH,- and CHs-groups are partially overlapping in the 3C-NMR spectra.
Identification was done by using DEPT-135, HMBC and HMQC.

4.,4,5,5-Tetramethyl-2-(1-pyrenyl)-1,3,2-dioxaborolane (Py-1)
CA [349666-24-6]
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Synthesis according to literature*

Under a nitrogen atmosphere pyrene (500 mg, 2.47 mmol) that was filtered through
silica beforehand, [{Ir(u-OMe)(cod)},] (17.0 mg, 25.0 umol) and 4,4'-di-tert-butyl-2,2"-
dipyridine (13.0 mg, 48.4 ymol) were suspended in a Schlenk flask in degased
hexane (20 ml). A solution of bis(pinacolato)diboron (596 mg, 2.35 mmol) in
degassed hexane (30 ml) was dropped to the suspension during 6 h at 80 °C. The
reaction mixture was stirred for 18 h at 80 °C and then filtered through silica with
CH,CI, as eluent. The solvent was removed under reduced pressure and the residue
was purified by flash column chromatography (eluent: CH,Cl, : PE = 1:1).



Yield: 471 mg 1.44 mmol 58 % of a colourless solid.
C2oH21BO, [328.21]

"H-NMR (400.0 MHz, CDCl3):

& [ppm] =8.67 (s, 2H, 2 x CH), 8.17 (d, 3/ =7.5Hz, 2H, 2 x CH), 8.12 (d,
3Jun= 9.0 Hz, 2 H, 2 x CH), 8.06 (d, 3Juy = 9.0 Hz, 2 H, 2 x CH), 8.01 (t,
3Jun= 7.6 Hz, 1 H, CH), 1.52 (s, 12 H, 3 x CCHj).

Synthesis of 2-Bromopyrene (Py-2)
CA [1714-27-8]

o

Synthesis according to literature*

Py-1 (5.02 g, 15.3 mmol) was dissolved in methanol (166 ml) and copper(ll)bromide
(10.3 g, 45.9 mmol) in water (166 ml) was added. The mixture was stirred for 72 h at
95 °C. The solution was extracted with diethylether (3 x 20 ml) and the combined
organic phases were washed with brine (3 x 30ml). After drying over Na,SO, the
solvent was removed under reduced pressure. The oily residue was purified by flash
column chromatography (PE).

Yield: 4.02 9 14.3 mmol 93 % of a colourless solid
C16HoBr [281.15]

"H-NMR (400.0 MHz, CDCl3):

& [ppm] = 8.24 (s, 2 H, 2 x CH), 8.17 (d,3Jun=7.7 Hz, 2 H, 2 x CH), 8.06 — 7.99 (-,
3 H, 3 x CH), 7.92 (d, 3 = 8.8 Hz, 2 H, 2 x CH).

Synthesis of 2-(3,7-Dimethyloctyl)pyrene (Py-3)
CA[-]

Synthesis according to literature?

Pd,(dba); (39.0 mg, 42.6 umol), 2-dicyclohexylphosphino-2',6'-diisopropoxybiphenyl
(42.6 mg, 91.0 umol) and sodium-tert-butanoxide (620 mg, 6.46 mmol) were placed
in a Schlenk flask under a nitrogen atmosphere. 2-(3,7-Dimethyloctyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (523 mg, 1.95 mmol), a solution of Py-2 (343 mg,
1.22 mmol) in toluene (3.50 ml) and water (0.350 ml) were added via syringe. The



reaction mixture was stirred at 80 °C for 24 h. Afterwards the solution was filtered
through silica and the solvent was removed under reduced pressure. The crude was
purified by flash column chromatography (eluent: PE).

Yield: 379 mg 1.11 mmol 91 % of a colourless solid
CasHa3p [342.52]

H-NMR (400.0 MHz, CDCl,):

& [ppm] = 8.24 (d, 3Jun = 7.4 Hz, 2 H, 2 x CH), 8.15—8.09 (-, 6 H, 6 x CH), 8.08 —
8.04 (m, 1H, CH), 3.24 — 3.07 (m, 2 H, CH,), 2.05—1.65 (-, 4 H, CH,, 2
x CH),1.60 — 1.30 (-, 6 H, 3 x CH,) 1.18 (d, 3Jy = 6.7 Hz, 3 H, CHCHs),
1.08 = 1.07 (-, 6 H, CH(CHa)).

13C-NMR (100.6 MHz, CDCls):

& [ppm] = 141.2 (Cy), 131.4 (C,), 131.0 (C), 127.4 (CH), 127.3 (CH), 125.5 (CH),
125.2 (CH), 124.92 (CH), 124.86 (C,), 123.3 (C,), 39.8 (CH,), 39.5 (CHy),
37.4 (CH,), 34.2 (CH,), 32.8 (CH), 28.1 (CH), 24.9 (CH,), 22.9 (CHs), 22.8
(CH3), 19.9 (CH).

2-(7-(3,7-Dimethyloctyl)pyrene-2-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (Py-4)
CAT[]

C v e?
DaWa
O

Synthesis according to literature’

In a schlenk flask [{Ir(u-OMe)(cod)},] (37.3 mg, 56.0 umol), 4,4'-di-tert-butyl-2,2"-
dipyridine (29.8 mg, 111 umol), bis(pinacolato)diboron (952 mg, 3.75 mmol) and Py-3
(951 mg, 2.78 mmol) were dissolved in dry dioxane (8 ml) under a nitrogen
atmosphere. The reaction mixture was stirred for 21 h at 100 °C. Afterwards the
catalyst was removed via filtration through silica with CH,Cl, as eluent. The solvent
was removed under reduced pressure and the residue was purified by flash
chrtomatography (eluent: PE: CH,Cl, = 5:1 — 4:1 — 3:1).

Yield: 482 mg 1.03 mmol 37 % of a yellow oil
Cs2H41BO, [468.48]

H-NMR (400.0 MHz, CDCl,):

& [ppm] = 8.61 (s, 2 H, 2 x CH), 8.08 (d, 3Juy = 8.6 Hz, 2 H, 2 x CH), 8.01 - 7.99 (-,
4 H, 4 x CH), 3.13=3.00 (m, 2 H, CHy), 1.91 — 1.50 (-, 4 H, 2 x CH, CH,),
147 (s, 12H, 4 xCCHs), 1.43-1.14 (-, 6H, 3 xCH,), 1.02 (d,
3Jun = 6.6 Hz, 3 H, CHCHs), 0.88 (d, 3Jis = 6.6 Hz, 6 H, CH(CHa)y).



13C-NMR (100.6 MHz, CDCls):

& [ppm] = 141.9 (Cy), 131.9 (Cy), 131.3 (CH), 130.3 (C,), 127.9 (CH), 127.2 (CH),
126.6 (C), 125.1 (CH), 123.2 (C,), 84.3 (Cy), 39.8 (CHy), 39.5 (CH,), 37.4
(CH,), 34.3 (CH,), 32.8 (CH), 28.1 (CH), 25.2 (CHj), 24.9 (CH,), 22.9
(CHs), 22.8 (CH3), 19.9 (CHs).

2-Bromo-7(3,7-dimethyloctyl)pyrene (Py-5)
CA[-]

e

Synthesis according to literature’

To a solution of Py-4 (307 mg, 656 umol) in methanol (10 ml) and THF (3.5 ml),
copper(ll)bromide (586 mg, 2.62 mmol) in water (10 ml) was added. The reaction
mixture was heated to 110 °C and stirred for 5 d. Water was added to the mixture
and the solution was extracted with Et,0. The combined organic layers were washed
with brine (2 x 40 ml) and dried over Na,SO4. The solvent was removed under
reduced pressure and the residue was purified by flash chromatography (eluent: PE).

Yield: 209 mg 496 ymol 76 % of a colourless solid
C26H298r [421 41]

"H-NMR (400.0 MHz, CDCl3):

& [ppm] = 8.25 (s, 2 H, 2 x CH), 8.05—8.02 (-, 4 H, 4 x CH), 7.94 (d, 3Ji4s = 9.0 Hz,
2H, 2 x CH), 3.13-3.00 (m, 2 H, CH,), 1.91 — 1.62 (m, 2 H, CH,), 1.59 —
1.49 (-, 2H, 2 x CH), 1.45—1.13 (-, 6 H, 3 x CHy), 1.02 (d, 3Jiss = 6.6 Hz,

3 H, CHCHj), 0.87 (d, 3Juy = 6.6 Hz, 6 H, CH(CHa)y).

13C-NMR (100.6 MHz, CDCls):

5 [ppm] = 141.7 (Cy), 132.6 (Cg), 131.1 (Cy), 128.6 (CH), 127.1 (CH), 126.4 (CH),
126.0 (CH), 123.4 (Cy), 122.9 (C,), 119.56 (Cg), 39.8 (CHy), 39.5 (CHy),
37.4 (CH,), 34.2 (CH,), 32.8 (CH), 28.1 (CH), 24.9 (CH,), 22.9 (CH3) 22.8
(CHs), 19.9 (CHs).

2-(Trimethylsilyl-ethynyl)-7-(3,7-dimethyloctyl)pyrene (Py)
CA[-]
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Synthesis according to literature®: ¢

Bis(benzonitrile)palladium(ll)chloride (846 ug, 2.21 ymol), Cul (140 pg, 0.740 pmol)
and Py-5 (31.0 mg, 74.0 umol) were dissolved in dioxane (1 ml) under a nitrogen
atmosphere. Diisopropylamine (0.630 ul, 4.41 umol), tri-tertbutylphosphine (1 M in
toluene, 4.41 pl, 4.41 umol) and trimethylsilylacetylene (0.0150 pl, 103 umol) were
added via syringe. After stirring for 24 h at 80 °C, the solution was cooled to room
temperature and the solvent was removed under reduced pressure. The residue was
dissolved in CH,CI, and washed with water. The aqueous phase was extracted with
CH,Cl, (2 x 30 ml) and the combined organic layers were dried over Na,SO4. The
solvent was removed under reduced pressure and the residue was purified by flash
chromatography (eluent: PE).

Yield: 29.9 mg 68.2 pmol 93 % of a yellow solid
C31H3Si [438.72]

MALDI-TOF MS (POS, DCTB : CHCI3 = 1: 3):

calc. for C31H3gSi: m/z = 438.274 found: m/z = 438.244

"H-NMR (400.0 MHz, CDCl3):

& [opm] = 8.24 (s, 2 H, 2 x CH), 8.03—18.00 (-, 4 H, 4 x CH), 7.97 (d, 3Ju = 8.8 Hz,
2H, 2 x CH), 3.13-2.96 (m, 2 H, CH,), 1.90 — 1.61 (m, 2 H, CH,), 1.59 —
1.13 (-, 8H, 2 x CH, 3 x CH,), 1.01 (d, 3Ji4s = 6.5 Hz, 3 H, CHCHy), 0.87
(d, 3Jun = 6.6 Hz, 6 H, CH(CHa)y), 0.38 (s, 9 H, Si(CHa)s).

13C-NMR (100.6 MHz, CDCl3):

5 [ppm] = 141.9 (C,), 131.5 (C), 130.8 (Cy), 128.1 (CH), 128.0 (CH), 127.0 (CH),
125.6 (CH), 124.5 (C,), 123.0 (Cq), 120.1 (Cy), 106.0 (Cq), 94.5 (C,), 39.8
(CH,), 39.5 (CHy), 37.3 (CHp), 34.2 (CH,), 32.8 (CH), 28.1 (CH), 24.9
(CH,), 22.9 (CH3), 22.8 (CH3), 19.9 (CH3), 0.22 (CHa).

2-Ethynyl-7-(3,7-dimethyloctyl)pyrene (Py-7)
CA[-]

=

Synthesis according to literature



Under a nitrogen atmosphere Py (50.0 mg, 114 pmol) was solved in dry THF and a
solution of TBAF (1 M in THF, 0.260 ml, 0.260 mmol) was added. After a reaction
time of 2 h at room temperature the solvent was removed under reduced pressure.
The residue was dissolved in CH,Cl, and washed with water (3 x 10 ml). The organic
layer was dried over Na,SO,4 and the solvent was removed under reduced pressure.

Yield: 39.2 mg 107 ymol 94 % of a brown oil
CogHa3p [366.54]

MALDI-TOF MS (POS, DCTB : CHCI3 = 1 : 3):

calc. for CogHzg: m/z = 366.235 found: m/z = 366.235

"H-NMR (400.0 MHz, CDCl3):

& [opm] = 8.26 (s, 2 H, 2 x CH), 8.04 —8.00 (-, 4 H, 4 x CH), 8.01 (d, 3Juu = 9.0 Hz,
2 H, 2 x CH), 3.23 (s, 1 H, =CH), 3.13 - 2.97 (m, 2 H, CH,) 1.91 — 1.61 (m,
2 H, CH,), 1.60 — 1.49 (-, 2 H, 2 x CH), 1.45 - 1.13 (-, 6 H, 3 x CHy), 1.02
(d, 3Jun = 6.6 Hz, 3 H, CHCHy), 0.87 (d, 3Juy = 6.6 Hz, 6 H, CH(CHa),).

13C-NMR (100.6 MHz, CDCls):

& [ppm] = 142.0 (Cy), 131.5 (Cy), 130.9 (Cg), 128.2 (CH), 128.1 (CH), 126.9 (CH),
125.7 (CH), 124.7 (Cg), 122.9 (Cq), 119.0 (Cy), 84.5 (Cy), 77.4 (CH), 39.8
(CH,), 39.5 (CHp), 37.4 (CH,), 34.2 (CH,), 32.8 (CH), 28.1 (CH), 24.9
(CHa), 22.9 (CH3), 22.8 (CH3), 19.9 (CHs).

Trimer Py,B

CA[]

Synthesis according to literature’

In a nitrogen atmosphere 1,1-bis(diphenylphosphino)ferrocene dichloropalladium(ll)
complex with dichloromethane (1.59 mg, 1.95 pymol), Cul (0.742 mg, 3.90 ymol) and
Bodipy-18 (22.8 mg, 32.4 ymol) were dissolved in a degased mixture of
THF/triethylamine (5:2). The mixture was again degassed and pyrene Py-7 (25.0 mg,
68.2 umol) was added. After stirring for four days at rt the solution was heated to
50 °C and stirred for additional 24 h. The solvent was removed under reduced
pressure and the residue was purified by flash column chromatography (eluent: PE



— PE:CH,CI, 7:3 — PE:CH,CI; 1:1 — CH,Cl, — EA). For further purification the
resulting product was precipitated from CH,Cl,/acetonitrile.

Yield: 19.2 mg 16.3 pmol 50 % of a dark-blue solid.
Cs3Hg1BF2N,0 [1181.43]

HRMS (ESI): [M**] = Cg3Hg1BF,N,O*; calc.: 1180.719996; found: 1180.71776
(A =1.89 ppm)

"H-NMR (400.0 MHz, CD,Cly):

& [ppm] = 8.00 — 7.98 (-, 8 H; 8 x CH), 7.96 — 7.93 (d, 3Jusy= 9.0 Hz, 4 H, 4 x CH),
7.83 (s, 4 H, 4 x CH), 7.16 (m, 2 H, 2 x CH), 7.07 (m, 2 H, 2 x CH), 3.97 (d,
3Jun = 5.7 Hz, 2 H, OCHy), 2.76 (s, 6 H, 2 x CCHy), 2.86 (m, 4 H, 2 x CHy),
1.84 —0.97 (-, 47 H, 5 x CH, 12 x CHy, 2 x CCHz 2 x CHCH3, 2 x CH,CHs),
0.87 (m, 12 H, 2 x C(CHg),).

13C-NMR (150.6 MHz, CD,Cl,):

& [ppm] = 161.3 (Cy), 158.1 (C,), 143.9 (Cy), 142.6 (C,), 141.6 (Cy), 131.8 (Cy), 131.3
(Cq), 130.8 (Cy), 129.2 (CH), 127.9 (CH), 127.2 (CH), 126.8 (CH), 126.3
(Cq), 125.5 (CH), 124.1 (Cy), 122.9 (Cy), 120.3 (Cy), 116.1 (Cg), 115.3 (CH),
97.4 (Cq), 82.0 (C,), 71.0 (CHp), 39.6 (CHy), 39.5 (CH), 39.4 (CHy), 37.2
(CH,), 33.9 (CH,), 32.7 (CH), 30.7 (CH,), 29.3 (CH,), 28.1 (CH), 24.8
(CH,), 24.0 (CH,), 23.2 (CH,), 22.8 (CHs), 22.7 (CHs), 19.7 (CHs), 14.3
(CH3), 13.9 (CH3), 13.7 (CH3), 11.3 (CHa).
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Fig. S1 Fluorescence excitation anisotropy spectrum in poly-THF (black triangles)

and absorption spectrum of Py,B in CH,ClI, (red solid line).
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Transient decay profiles (black circles) at selected wavenumbers and global fit (red

solid line).
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State Energy/ Oscillator 2D @/D /D Transition Density State Energy/ Oscillator #/D B/D &/D Transition Density
cm-'  Strength Soll _State cm-'  Strength Soll _State
S1 21373 168  12.96 0.03 0.03 YW Sn 35327 366 -14.84 0.03 0.03 W
J . ,‘X
S; 27987 008  0.03 -2.41 -0.05 R S 36375 001 -0.03 0.84 -0.05
o .
Ss 28713 027 45 003 0.03 m Si3 37585 001  0.25 -0.03 -0.03
. :
S+ 30003 001 -0.03 0.15 0.03 W Su 37585 029 003 4.02 0.03
‘,..
Ss 30003 001 003 0.08 0.03 m Sis 38311 002 003 -1.17 0.03
Ss 31052 001  0.03 -0.03 0.03 W S 39037 003 1.3 003 0.03
A :
S; 32342 043  2.87 -0.03 0.03 m S 39440 001  -0.03 0.03 0.03
.
Ss 32423 001  0.03 -0.36 -0.03 m Sis 39440 003  -0.03 -1.17 -0.03
"
Se 33391 001 -0 003 0.03 m Swo 40408 002  -0.89 -0.03 0.03
“.l
S0 33391 003  -0.03 -1.47 -0.03 m Swo 40408 013  -0.03 -2.62 -0.03

Fig. S4 Simulated absorption energy, oscillator strengths, cartesian components of the transition

dipole moments and transition densities between the ground state and the corresponding excited state
at the level of TDDFT (CAM-B3LYP/def2-SVP).
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