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Figure S1. Steady state absorption spectra of F8BT, F8BT-HAPAPP and HAPAPP, in chlorobenzene 
solution. Concentrations were 68 μg/mL, 0.65 mg/mL and 34 µg/mL for F8BT, F8BT-HAPAPP and 
HAPAPP respectively. These concentrations were for transient absorption measurements, such that 
excitation at the Q-band would excite similar ground state absorbance. The relatively high 
concentration of F8BT-HAPAPP was necessary due to the low absorbance of the Q-band (because of 
the low concentration of HAPAPP inside the polymer chain, and subsequent low porphyrin transient 
signals). Note that lower concentrations of F8BT-HAPAPP were also checked for concentration / 
quenching effects – none were observed for this range of concentrations.  

 

 

 

Figure S2. Picosecond transient absorption decay kinetics of F8BT excited at 518 nm, with a probe 
wavelength of 940 nm. Sample was in chlorobenzene degassed with argon (3.4 mg/mL). The red lines 
are monoexponential fits. 
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Figure S3. μs TAS spectrum of F8BT in chlorobenzene solution (68 μg/mL), obtained with a pump 
wavelength of 650 nm and at an excitation density of 12 μJ cm-2. Spectrum recorded at 1 μs. No 
spectral response is observed at this excitation wavelength. 

 

Figure S4. Microsecond transient absorption of F8BT-HAPAPP thin film. Spectra taken at 10 μs. Spectra 
are normalised to their respective peak maxima.  Energy densities of 15 and 3 μJ cm-2 were used for 
excitation at 518 and 670 nm respectively. The same triplet energy transfer from F8BT to the HAPAPP 
as seen in the solution appears to occur in the thin film as well. 
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Figure S5. Microsecond transient absorption kinetics of the different samples corrected for photons 
absorbed. The excitation wavelengths for the controls are 460 nm for F8BT and 640 nm for HAPAPP. 
The excitation density used was approximately 7 µJ cm-2.  

 

 

Figure S6. State diagram for the proposed photophysical mechanisms in the control F8BT and HAPAPP 
solutions (not to scale). Since the S1-T1 gap of conjugated polymers is usually invariant at 
(approximately) 0.7 eV, the F8BT T1 energy is approximately 1.8 eV, since analysis of the steady state 
absorbance and emission spectrum suggest the S1 state to be at 2.5 eV in solution. Internal conversion 
is not shown. 
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Table S1.  Selected TD-DFT results for HAPAPP and an F8BT-HAPAPP model using B3LYP/6-31G(d) 

Molecule State Transition Coefficient 
HAPAPP T1 HOMO→LUMO 0.70 
F8BT-HAPAPP T1 HOMO→LUMO 0.68 
F8BT-HAPAPP T1 HOMO→LUMO+2 -0.12 

 

 

Synthesis 

 

Reagents and Solvents: All reagents and solvents were used as received. MeOH, CH2Cl2 and n-hexane 

were HiPerSolv grade. Et2O and EtOAc were GPR grade. Pet 40-60 refers to BDH AnalaR petroleum 

spirit 40-60 oC. All other chemicals were used as supplied unless otherwise indicated.  

Experimental techniques: All reactions were carried out in oven-dried glassware under an argon 

atmosphere unless otherwise indicated. Air and moisture sensitive reagents were transferred by 

syringe. Reactions performed at temperatures other than rt were recorded as silicon oil bath 

temperatures. The phrase “concentrated in vacuo” refers to rotary evaporation. Brine refers to an 

aqueous solution of NaCl. Column chromatography was carried out using BDH (40-60 µm) silica gel 

and analytical thin layer chromatography was carried out using Merck Keiselgel aluminium-backed 

plates coated with silica gel. If necessary, components were visualised using combinations of ultra-

violet light and potassium permanganate.  

Characterisation: 1H NMR spectra were recorded at 300 MHz on a Bruker AMX300 spectrometer, at 

500 MHz on a Bruker Avance 500 spectrometer, or at 600 MHz on a Bruker Avance 600 spectrometer 

in the stated solvent using residual protic solvent CHCl3 (δ = 7.26 ppm, s), DMSO (δ = 2.56 ppm, qn) or 

pyridine (δ = 8.74 ppm, s; 7.58 ppm, s; 7.22 ppm, s) as the internal standard. Chemical shifts are quoted 

in ppm using the following abbreviations: s, singlet; d, doublet; t, triplet; q, quartet; qn, quintet; m, 

multiplet; br, broad or a combination of these. The coupling constants (J) are measured in Hertz. 13C 

NMR spectra were recorded at 75 MHz on a Bruker AMX300 spectrometer, at 125 MHz on a Bruker 

Avance 500 spectrometer or at 150 MHz on a Bruker Avance 600 spectrometer in the stated solvent 

using the central reference of CHCl3 (δ = 77.0 ppm, t), DMSO (δ = 39.52 ppm, septet) as the internal 

standard. Chemical shifts are reported to the nearest 0.1 ppm. UV-visible spectra were recorded, at 

room temperature, on a Thermo Unicam UV500 spectrometer, in CH2Cl2 solutions at concentrations 

of ~10-5 M. Thin films of polymers were spin coated from CH2Cl2 solutions of 10 mg/mL on a Laurell 

spin coater at 2000 rpm for 30 s. Mass spectra was obtained from the mass spectrometry service at 
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the Department of Chemistry, University College London. Number-average (Mn) and weight-average 

(Mw) molecular weights were determined against a polystyrene standard using an Agilent 

Technologies 1200 series GPC in chlorobenzene at 80 °C. 

 

 

2,7-dibromo-9H-fluorene 

BrBr
 

To a solution of fluorene (9.97 g, 60.0 mmol) and I2 (1.52 g, 6.0 mmol) in CH2Cl2 (120 mL) at 0 oC in 

the absence of light was added a solution of Br2 (6.50 mL, 126.0 mmol) in CH2Cl2 (24 mL) over 10 min. 

The reaction mixture was stirred at rt for 6 h. The reaction was quenched with Na2SO3 solution and 

the organic product was extracted with CH2Cl2 (100 mL). The combined organic fractions were dried 

over MgSO4 and concentrated in vacuo. The resultant white powder was recrystallised from EtOAc to 

yield the product as white crystals (10.18 g, 31.4 mmol, 52%). 1H NMR (500 MHz, CDCl3) δ 7.67 (s, 2H, 

CH2CCH), 7.60 (d, J = 8.1 Hz, 2H, CBrCHCH), 7.50 (d, J = 8.1 Hz, 2H, CBrCHCH), 3.87 (s, 2H, CH2); MS 

(CI+) m/z 322, 324 and 326 (M)+. All spectroscopic data is in accordance with literature values.1 

 

2,7-dibromo-9,9-dioctyl-9H-fluorene 

BrBr

C8H17 C8H17  

2,7-dibromofluorene (4.0 g, 12.34 mmol) and 1-bromooctane (6.40 mL, 37.04 mmol) in a 1:1 mixture 

of 13 M NaOH solution and toluene (60 mL) were degassed. Tetrabutylammonium bromide (40 mg, 

0.12 mmol) was added and the reaction was heated to reflux for 18 h. The reaction was allowed to 

cool, the organic layer separated and the aqueous washed with CH2Cl2 (2 x 50 mL). The combined 

organic fractions were dried over MgSO4 and concentrated in vacuo to yield a yellow solid which was 

recrystallized from EtOH to give off white crystals (4.24 g, 7.74 mmol, 63%). 1H NMR (500 MHz, CDCl3) 

δ 7.51 (d, J = 7.9 Hz, 2H, CBrCHCH), 7.45 (m, 4H, CH2CCH + CBrCHCH), 1.95 – 1.86 (m, 4H, 

C(CH2CH2C5H10CH3)2), 1.27 – 1.17 (m, 4H, C(CH2CH2C5H10CH3)2), 1.17 – 1.00 (m, 16H, 

C(CH2CH2C5H10CH3)2), 0.83 (t, J = 7.2 Hz, 6H, C(CH2CH2C5H10CH3)2), 0.64 – 0.53 (m, 4H, 

C(CH2CH2C5H10CH3)2); MS (EI+) m/z 546, 548 and 550 (M)+. All spectroscopic data is in accordance 

with literature values.2 
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2,2'-(9,9-dioctyl-9H-fluorene-2,7-diyl)bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolane) 

BB

C8H17 C8H17
O

OO

O
 

2,7-dibromo-9,9-dioctyl-9H-fluorene (1.0 g, 1.82 mmol) in THF (40 mL) was stirred under argon at -78 
oC. 2.5 M n-butyllithium (1.28 mL, 3.82 mmol) was added slowly and the reaction was stirred at -78 oC 

for a further 2 h. 2-isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (1.11 mL, 5.46 mmol) was 

added and the reaction mixture was allowed to warm to rt and stirred for 64 h. H2O (50 mL) was added 

and the organic product was extracted with Et2O (2 x 50 mL). The organic fractions were dried over 

MgSO4, and concentrated in vacuo and the product was recrystallized from acetone (631 mg, 0.98 

mmol, 54%). 1H NMR (600 MHz, CDCl3) δ 7.80 (d, J = 7.5 Hz, 2H, CBCHCH), 7.74 (s, 2H, C(C8H17)2CCH), 

7.72 (d, J = 7.5 Hz, 2H, CBCHCH), 2.02 – 1.96 (m, 4H, C(CH2C6H12CH3)2), 1.38 (s, 24H,OC(CH3)2), 1.23 – 

0.95 (m, 24H, C(CH2C6H12CH3)2), 0.80 (t, J = 7.3 Hz, 6H, C(CH2C6H12CH3)2); MS (EI+) m/z 640, 642 and 

644 (M)+. All spectroscopic data is in accordance with literature values.3 

 

 

 

 

 

1-Bromododecane 

C12H25Br  

NBS (28.7 g, 161.00 mmol) was added in portions to 1-Dodecanol (20.0 g, 107.34 mmol) and PPh3 

(42.2 g, 161.00 mmol) in CH2Cl2 (500 mL) at 0 oC. The reaction mixture was stirred for 2 h. The reaction 

mixture was quenched with saturated Na2SO3 solution (300 mL), the product was extracted with 

CH2Cl2 (3 x 250 mL), dried over MgSO4 and concentrated in vacuo. The crude product was purified via 

column chromatography (SiO2, Eluent hexane) and was isolated as a colourless liquid (23.39 g, 101.87 

mmol, 95%). 1H NMR (600 MHz, CDCl3) δ 3.41 (t, J = 6.9 Hz, 2H, BrCH2CH2CH2C8H16CH3), 1.90 – 1.82 

(m, 2H, BrCH2CH2CH2C8H16CH3), 1.46 – 1.38 (m, 2H, BrCH2CH2CH2C8H16CH3), 1.35 – 1.21 (m, 16H, 
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BrCH2CH2CH2C8H16CH3), 0.88 (t, J = 7.1 Hz, 3H, BrCH2CH2CH2C8H16CH3); MS (EI+) m/z 248, 250 (M)+. 

All spectroscopic data is in accordance with literature values.4 

 

 

 

 

3,4,5-tris(dodecyloxy)benzaldehyde 

C12H25O
OC12H25

OC12H25

O  

1-bromododecane (5.0 g, 20.15 mmol), 3,4,5-Trihydroxybenzaldehyde monohydrate (578 mg, 3.36 

mmol), K2CO3 (1.39 g, 10.06 mmol) and KI (33 mg, 0.20 mmol) were dissolved in DMF (20 mL). The 

reaction mixture was heated at 70 oC for 18 h. The product was extracted with CHCl3 (40 mL) from 

brine (40 mL) and the organic layer was further washed with brine (3 x 40 mL). The organic layer was 

dried over MgSO4, concentrated in vacuo and the product was recystallised from CHCl3/MeOH (1.27 

g, 1.93 mmol, 57%). 1H NMR (600 MHz, CDCl3) δ 9.83 (s, 1H, COH), 7.08 (s, 2H, CHCCOH), 4.07 – 4.02 

(m, 6H, OCH2CH2CH2(C7H14)CH3), 1.86 – 1.80 (m, 4H, metaOCH2CH2CH2(C7H14)CH3), 1.78 – 1.72 (m, 

2H, paraOCH2CH2CH2(C7H14)CH3), 1.51 – 1.45 (m, 6H, OCH2CH2CH2(C7H14)CH3), 1.39 – 1.22 (m, 42H, 

OCH2CH2CH2(C7H14)CH3), 0.88 (t, J = 7.0 Hz, 9H, OCH2CH2CH2(C7H14)CH3); MS (CI+) m/z 659 (M[+H])+. 

All spectroscopic data is in accordance with literature values.5 

 

 

 

 

5,15-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrin 
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N

NH N

HN

C12H25O
OC12H25

OC12H25

OC12H25
OC12H25

C12H25O

 

3,4,5-tris(dodecyloxy)benzaldehyde (742 mg, 1.13 mmol), dipyrromethane (165 mg, 1.13 mmol) and 

CH2Cl2 (400 mL) were degassed with argon for 10 min. Trifluoroacetic acid (0.03 mL, 0.34 mmol) was 

added and the reaction mixture was stirred at rt under argon in the dark for 2 h. DDQ (385 mg, 1.70 

mmol) was added and the reaction mixture was stirred for a further 1 h. The reaction mixture was 

passed through a plug of silica using CH2Cl2 as eluent and concentrated in vacuo. The crude product 

was further purified via column chromatography (SiO2, Eluent Hexane:CHCl3 (9:1 to 1:4)) and washed 

with MeOH and acetone to yield a thick oil (150 mg, 0.096 mmol, 8%). 1H NMR (600 MHz, CDCl3) δ 

10.31 (s, 2H, NHCCH), 9.39 (d, J = 4.5 Hz, 4H, NCCHCH), 9.19 (d, J = 4.5 Hz, 4H, NCCHCH), 7.48 (s, 4H, 

OCCH), 4.32 (t, J = 6.5 Hz, 4H, NCCCCHC(OC12H25)COCH2C11H23), 4.14 (t, J = 6.4 Hz, 8H, 

NCCCCHC(OCH2C11H23)COC12H25), 2.03 – 1.96 (m, 4H, NCCCCHC(OC12H25)COCH2CH2C10H21), 1.93 – 

1.87 (m, 8H, NCCCCHC(OCH2CH2C10H21)COC12H25), 1.72 – 1.65 (m, 4H, 

NCCCCHC(OC12H25)COC2H4CH2C9H19), 1.55 – 1.18 (m, 104H, NCCCCHC(OC12H25)COC3H6C8H16CH3 and 

NCCCCHC(OC2H4C9H18CH3)COC12H25), 0.91 (t, J = 7.0 Hz, 6H, NCCCCHC(OC12H25)COC11H22CH3), 0.85 

(t, J = 7.0 Hz, 12H, NCCCCHC(OC11H22CH3)COC12H25), -3.12 (s, 2H, NH); MS (TOF LD+) m/z 1568 (M)+.  
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5,15-dibromo-10,20-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrin 

N

NH N

HN

C12H25O
OC12H25

OC12H25

OC12H25
OC12H25

C12H25O

BrBr

 

To a solution of 5,15-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrin (150 mg, 0.10 mmol) in CHCl3 (15 mL) 

was added NBS (43 mg, 0.24 mmol) and pyridine (0.1 mL) and the reaction mixture was stirred for 2 h 

at rt under argon in the dark. The reaction mixture was concentrated in vacuo and purified via column 

chromatography (SiO2, Eluent Hexane:CHCl3 (8:1 to 0:1)) to yield the product as a thick oil (165 mg, 

0.10 mmol, quant) which was taken into the next reaction without further purification. 1H NMR (300 

MHz, CDCl3) δ 9.61 (d, J = 4.6 Hz, 4H, NCCHCH), 8.95 (d, J = 4.7 Hz, 4H, NCCHCH), 7.37 (s, 4H, OCCH), 

4.30 (t, J = 6.5 Hz, 4H, NCCCCHC(OC12H25)COCH2C11H23), 4.10 (t, J = 6.2 Hz, 8H, 

NCCCCHC(OCH2C11H23)COC12H25), 2.02 – 1.85 (m, 12H, NCCCCHC(OC12H25)COCH2CH2C10H21 and 

NCCCCHC(OCH2CH2C10H21)COC12H25), 1.53 – 1.18 (m, 108H, NCCCCHC(OC12H25)COC2H4C9H18CH3 and 

NCCCCHC(OC2H4C9H18CH3)COC12H25), 0.95 – 0.80 (m, 18H, CH3), -2.72 (s, 2H, NH); MS (TOF LD+) m/z 

1726 (M)+.  
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5,15-dibromo-10,20-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrinato zinc (II) 

N

N N

N

C12H25O
OC12H25

OC12H25

OC12H25
OC12H25

C12H25O

ZnBr Br

 

5,15-dibromo-10,20-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrin (165 mg, 0.10 mmol) and Zn(OAc)2 

(351 mg, 1.912 mmol) were stirred in CH2Cl2 (30 mL) for 18 h at rt in the dark. The reaction mixture 

was concentrated in vacuo and purified via column chromatography (SiO2, Eluent Hexane:CHCl3 (8:1 

to 0:1)) to yield the product as a thick oil (100 mg, 0.06 mmol, 58%). 1H NMR (600 MHz, CDCl3) δ 9.74 

(d, J = 4.6 Hz, 4H, NCCHCH), 9.07 (d, J = 4.6 Hz, 4H, NCCHCH), 7.38 (s, 4H, OCCH), 4.31 (t, J = 6.6 Hz, 4H, 

NCCCCHC(OC12H25)COCH2C11H23), 4.10 (t, J = 6.6 Hz, 8H, NCCCCHC(OCH2C11H23)COC12H25), 2.02 – 1.96 

(m, 4H, NCCCCHC(OC12H25)COCH2CH2C10H21), 1.91 – 1.85 (m, 8H, 

NCCCCHC(OCH2CH2C10H21)COC12H25), 1.71 – 1.65 (m, 4H, NCCCCHC(OC12H25)COC2H4CH2C9H19), 1.53 

– 1.46 (m, 8H, NCCCCHC(OC2H4CH2C9H19)COC12H25), 1.45 – 1.17 (m, 96H, 

NCCCCHC(OC12H25)COC3H6C8H16CH3 and NCCCCHC(OC3H6C8H16CH3)COC12H25), 0.91 (t, J = 7.1 Hz, 6H, 

NCCCCHC(OC12H25)COC11H22CH3), 0.85 (t, J = 7.0 Hz, 12H, NCCCCHC(OC11H22CH3)COC12H25); MS (TOF 

LD+) m/z 1790 (M)+. 

 

 

 

 

 

 



S12 
 

 

 

 

5,15-bis((trimethylsilyl)ethynyl)-10,20-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrinato zinc (II) 

N

N N

N

C12H25O
OC12H25

OC12H25

OC12H25
OC12H25

C12H25O

Zn TMSTMS

 

A mixture of triethylamine (30 mL) and THF (10 mL) was degassed with argon for 30 min before the 

addition of 5,15-dibromo-10,20-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrinato zinc (II) (100 mg, 0.06 

mmol). Trimethylsilylacetylene (17 μL, 0.12 mmol), Pd(PPh3)2Cl2 (4 mg, 0.006 mmol) and CuI (2 mg, 

0.011 mmol) were added, the reaction mixture was further degassed for 10 min at 0 oC and then 

allowed to warm to rt and stirred for 18 h under argon in the dark. The reaction mixture was 

concentrated in vacuo and purified via column chromatography (SiO2, Eluent Hexane:CHCl3 (8:1 to 

0:1)) to yield the product as a thick oil (92 mg, 0.05 mmol, 90%). 1H NMR (600 MHz, CDCl3) δ 9.70 (d, 

J = 4.5 Hz, 4H, NCCHCH), 9.03 (d, J = 4.5 Hz, 4H, NCCHCH), 7.39 (s, 4H, OCCH), 4.31 (t, J = 6.5 Hz, 4H, 

NCCCCHC(OC12H25)COCH2C11H23), 4.11 (t, J = 6.4 Hz, 8H, NCCCCHC(OCH2C11H23)COC12H25), 2.02 – 1.95 

(m, 4H, NCCCCHC(OC12H25)COCH2CH2C10H21), 1.92 – 1.85 (m, 8H, 

NCCCCHC(OCH2CH2C10H21)COC12H25), 1.72 – 1.64 (m, 4H, NCCCCHC(OC12H25)COC2H4CH2C9H19), 1.52 

– 1.46 (m, 8H, NCCCCHC(OC2H4CH2C9H19)COC12H25), 1.46 – 1.17 (m, 96H, 

NCCCCHC(OC12H25)COC3H6C8H16CH3 and NCCCCHC(OC3H6C8H16CH3)COC12H25), 0.90 (t, J = 6.9 Hz, 6H, 

NCCCCHC(OC12H25)COC11H22CH3), 0.84 (t, J = 7.0 Hz, 12H, NCCCCHC(OC11H22CH3)COC12H25), 0.61 (s, J 

= 5.8 Hz, 18H, SiCH3); MS (TOF LD+) m/z 1824 (M)+. 
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5,15-diethynyl-10,20-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrinato zinc (II) 

N

N N

N

C12H25O
OC12H25

OC12H25

OC12H25
OC12H25

C12H25O

Zn

 

5,15-bis((trimethylsilyl)ethynyl)-10,20-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrinato zinc (II) (46 mg, 

0.025 mmol) was dissolved in CH2Cl2 (20 mL), a 1.0 M solution of TBAF in THF was added (0.1 mL, 0.1 

mmol) was added and the reaction mixture was stirred for 18 h at rt under argon in the dark. The 

reaction mixture was concentrated in vacuo and purified via column chromatography (SiO2, Eluent 

Hexane:CH2Cl2 (8:1 to 0:1)) to yield the product as a thick oil (42 mg, 0.025 mmol, quant). 1H NMR 

(600 MHz, CDCl3) δ 9.75 (d, J = 4.6 Hz, 4H, NCCHCH), 9.07 (d, J = 4.6 Hz, 4H, NCCHCH), 7.40 (s, 4H, 

OCCH), 4.31 (t, J = 6.7 Hz, 4H, NCCCCHC(OC12H25)COCH2C11H23), 4.20 (s, 2H, C≡CH), 4.11 (t, J = 6.5 Hz, 

8H, NCCCCHC(OCH2C11H23)COC12H25), 2.02 – 1.96 (m, 4H, NCCCCHC(OC12H25)COCH2CH2C10H21), 1.92 

– 1.85 (m, 8H, NCCCCHC(OCH2CH2C10H21)COC12H25), 1.72 – 1.65 (m, 4H, 

NCCCCHC(OC12H25)COC2H4CH2C9H19), 1.53 – 1.46 (m, 8H, NCCCCHC(OC2H4CH2C9H19)COC12H25), 1.46 

– 1.18 (m, 96H, NCCCCHC(OC12H25)COC3H6C8H16CH3 and NCCCCHC(OC3H6C8H16CH3)COC12H25), 0.91 

(t, J = 7.0 Hz, 6H, NCCCCHC(OC12H25)COC11H22CH3), 0.85 (t, J = 7.1 Hz, 12H, 

NCCCCHC(OC11H22CH3)COC12H25). 
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5,15-bis((4-bromophenyl)ethynyl)-10,20-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrin 

N

N N

N

C12H25O
OC12H25

OC12H25

OC12H25
OC12H25

C12H25O

ZnBr Br

 

5,15-diethynyl-10,20-bis(3,4,5-tris(dodecyloxy)phenyl)porphyrinato zinc (II) (53 mg, 0.032 mmol), 

triethylamine (30 mL) and THF (10 mL) were degassed with argon for 30 min. 1-bromo-4-iodobenzene 

(20 mg, 0.070 mmol), Pd(PPh3)2Cl2 (2 mg, 0.003 mmol) and CuI (1 mg, 0.005 mmol) were added and 

the reaction mixture was stirred for 18 h at rt under argon in the dark. The reaction mixture was 

concentrated in vacuo and purified via column chromatography (SiO2, Eluent Hexane:Et2O (1:0 to 9:1)) 

to yield the product as a thick oil (13 mg, 0.007 mmol, 20%). 1H NMR (600 MHz, CDCl3) δ 9.75 (d, J = 

4.6 Hz, 4H, NCCHCH), 9.07 (d, J = 4.6 Hz, 4H, NCCHCH), 7.90 (d, J = 8.3 Hz, 4H, BrCCHCH), 7.72 (d, J = 

8.3 Hz, 4H, BrCCHCH), 7.42 (s, 4H, OCCH), 4.32 (t, J = 6.6 Hz, 4H, NCCCCHC(OC12H25)COCH2C11H23), 

4.12 (t, J = 6.5 Hz, 8H, NCCCCHC(OCH2C11H23)COC12H25), 2.03 – 1.96 (m, 4H, 

NCCCCHC(OC12H25)COCH2CH2C10H21), 1.93 – 1.86 (m, 8H, NCCCCHC(OCH2CH2C10H21)COC12H25), 1.74 

– 1.66 (m, 4H, NCCCCHC(OC12H25)COC2H4CH2C9H19), 1.53 – 1.47 (m, 8H, 

NCCCCHC(OC2H4CH2C9H19)COC12H25), 1.41 – 1.18 (m, 96H, NCCCCHC(OC12H25)COC3H6C8H16CH3 and 

NCCCCHC(OC3H6C8H16CH3)COC12H25), 0.91 – 0.82 (m, 18H, NCCCCHC(OC12H25)COC11H22CH3 and 

NCCCCHC(OC11H22CH3)COC12H25); 13C NMR (151 MHz, CDCl3) δ 151.3, 151.0, 150.3, 133.1, 132.1, 
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114.4, 69.5, 50.7, 32.1, 32.0, 30.7, 30.0, 29.9, 29.8, 29.6, 29.5, 26.5, 26.3, 22.9, 22.8, 14.3, 14.2; UV 

(chlorobenzene) λmax 453; MS (TOF LD+) m/z 1988 (M)+. 

 

 

 

 

F8BT-HAPAPP – Poly-2,7-(9,9-dioctylfluorene-alt-4,7-2,1,3-benzothiadiazole)-ran-2,7-(9,9-

dioctylfluorene-alt-4’,4’’-5,15-bis(phenylethynyl)-10,20-bis(3,4,5-

tris(dodecyloxy)phenyl)porphyrinato Zinc (II)) 
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N N

N
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OC12H25
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C12H25O
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x
y
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A polymer was synthesised with a weight percentage of 5% porphyrin to benzothiadiazole moiety (x:y 

= 19:1). 

A solution of 4,7-dibromo-2,1,3-benzothiadiazole (53 mg, 0.181 mmol), 9,9-Dioctyl-9H-fluorene-2,7-
diboronic acid bis(pinacol) ester (118 mg, 0.183 mmol) and 5,15-bis((4-bromophenyl)ethynyl)-10,20-
bis(3,4,5-tris(dodecyloxy)phenyl)porphyrinato zinc (II) (4.5 mg, 0.002 mmol) in toluene (4 mL) and a 
separate solution of 20% tetraethylammonium hydroxide in water  (3 mL) were degassed for 30 min. 
Pd(OAc)2 (1 mg, 0.005 mmol) and PPh3 (5 mg, 0.019 mmol) were added to the organic solution which 
was again degassed for 30 min. The aqueous solution was added to the organic and the reaction 
mixture was stirred under argon at 110 oC for 18 h. The reaction was allowed to cool and the product 
was precipitated from MeOH and filtered. The polymer product was then washed with acetone and 
hexane and extracted with CHCl3. The polymer was then concentrated in vacuo to a small volume and 
precipitated from MeOH  (20 mg, 20%). UV (chlorobenzene) λmax 469; GPC (PS): Mn = 10000, Mw = 
15000, PDI = 1.5. 
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