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brown precipitate, dried and weighed. Yield 78.3%. 1H NMR (500 MHz, CDCl3, δ): 8.23-

7.27 (m, 44H, Ar H), 7.19-7.05 (m, 1H, Ar H), 6.73-6.57 (m, 1H, Ar H), 3.14-3.00 (m, 3H, 

CH2), 2.35-1.85 (m, 22H, CH2), 1.31-0.52 (m, 130H, CH2). 

FCP 50 copolymer: (300 mg, 0.54 mmol) of FCP along with (272 mg 0.54 mmol) of  of 9,9-

dihexylfluorene-2,7-diboronic acid(1,3-propane diol)ester were used in the polymerization, 

yield 86%. 1H NMR (500 MHz, CDCl3, δ): 8.23-8.13 (m, 2H, Ar H), 8.06-7.28 (m, 48H, Ar 

H), 7.17-6.98 (m, 2H, Ar H), 6.74-6.56 (m, 4H, Ar H), 3.16-2.89 (m, 14H, CH2), 2.28-1.89 

(m, 12H, CH2), 1.21-0.50 (m, 73H, CH2).  

FCP 10 copolymer: (60 mg, 0.11 mmol) of FCP along with (213 mg 0.43 mmol) of 9,9-

dihexyl -2,7-dibromofluorene and (272 mg, 0.54 mmol) of 9,9-dihexylfluorene-2,7-diboronic 

acid(1,3-propane diol)ester were used in the polymerization, yield 78%. 1H NMR (500 MHz, 

CDCl3, δ): 8.05-7.27 (m, 44H, Ar H), 7.19-7.05 (m, 1H, Ar H), 6.73-6.57 (m, 1H, Ar H), 

3.14-3.00 (m, 3H, CH2), 2.35-1.85 (m, 22H, CH2), 1.31-0.52 (m, 130H, CH2). 

FCP 5 copolymer: (30 mg, 0.05 mmol) of FCP along with (240 mg 0.48 mmol) of 9,9-

dihexyl -2,7-dibromofluorene and (272 mg, 0.54 mmol) of 9,9-dihexylfluorene-2,7-diboronic 

acid(1,3-propane diol)ester were used in the polymerization, yield 64%. 1H NMR (500 MHz, 

CDCl3, δ): 8.00-7.28 (m, 32H, Ar H), 3.12-3.01 (m, 1H, CH2), 2.20-1.87 (m, 16H, CH2), 

1.27-0.53 (m, 90H, CH2.  

FCP 2.5 copolymer: (15 mg, 0.027 mmol) of FCP along with (252 mg 0.513 mmol) of 9,9-

dihexyl -2,7-dibromofluorene and (272 mg, 0.54 mmol) of 9,9-dihexylfluorene-2,7-diboronic 

acid(1,3-propane diol)ester were used in the polymerization, yield 83%. 1H NMR (500 MHz, 

CDCl3, δ): 7.90-7.33 (m, 33H, Ar H), 2.23-1.92 (m, 15H, CH2), 1.23-0.60 (m, 92H, CH2). 

FCP 1 copolymer: (6 mg, 0.01 mmol) of FCP along with (260 mg 0.53 mmol) of 9,9-dihexyl 

-2,7-dibromofluorene and (272 mg, 0.54 mmol) of 9,9-dihexylfluorene-2,7-diboronic 

acid(1,3-propane diol)ester were used in the polymerization, yield 74.5%. 1H NMR 



(500 MHz, CDCl3, δ): 8.00-7.31 (m, 33H, Ar H), 2.28-1.88 (m, 17H, CH2), 1.27-0.48 (m, 

102H, CH2).  

Gel Permission Chromatography data and feed ratio of the copolymers are presented in Table 

S1. 

Table S1.Feed ratio, composition and GPC data of copolymers 

Polymer 
Feed ratio a                                cCalculated values             Mw/Mn/PDI b 

FCP   M      N      FCP  

DHFP 0  0.50 0.50 - 24500/9673/2.4809 

FCP 1 0.01  0.50 0.49     0.0092 18567/ 8652/2.1458 

FCP 2.5 0.025  0.50 0.475     0.021 21001/9201/2.2823 

FCP 5 0.05  0.50 0.45     0.047 16045/6856/2.3402 

FCP 10 0.1  0.50 0.40     0.091 17456/7441/2.3457 

FCP 25 0.25  0.50 0.25     0.22 40734/14642/2.7820 

FCP 50 0.50  0.50 0     0.44 14665/7176/2.0436 
aFCP, mole fraction of FCP; M, mole fraction of 9,9-Dihexylfluorene-2,7-diboronic acid 
bis(pinacol) ester; N, mole fraction of 9,9-Dihexyl-2,7-dibromofluorene. bMw, Weight 
averaged molecular weight; Mn, number averaged molecular weight; PDI, Polydispersity 
index. c Calculated mole fraction of FCP. 
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S1. 1H NMMR spectrumm of FLO-OH 
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S2. 13C NMMR spectrumm of FLO-OOH 
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S3. 1H NMMR spectrumm of FLO-CNN 
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S4. 13C NMMR spectrumm of FLO-CCN 
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S5. FT-IR spectrum off FLO-OH
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S6. FT-IR spectrum off FLO-CN



 

 

 

 

 

 
 

 

Figure 

 

 

 

 

 

 

S7. 1H NMMRspectra off FCP (insett, expansionn of aromatiic region) 
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S10. FT-IRR spectrum oof FCP 

 



 

 

 

 
 
 

   Figurre S11. 1H NNMR spectrrum of DHFFP and copoolymers 



            

 

 

 

 

                FFigure S12. (a) and (b) DLS tracess of copolymmers FCP 50 and FCP 
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re S13. Cycclic voltameetry spectrumm  of  DHFPP and copollymers 
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Figure S15.  Theoretically calculated  absorption spectra of FCP Monomer (1) and FCP 
trimer (2) at B3LYP/6-31G* level. 
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Figure S16. Theoretically calculated emission spectrum of FCP Monomer (1) and FCP 
trimer (2) at B3LYP/6-31G* level. 
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Table S2. Detailed study of absorption and emission peak position of FCP in different polar 
solvents and Lippert-mataga study. 

 

 

 

Table S3. Device characteristics of monomer (FCP) and copolymers. 

Polymer 
HOMO 
(eV) a 

LUMO 
(eV) b 

Eele/Eopt  

(eV)c 
μ d 
(cm2 V-1 s-1) 

e ηc
max 

(cd/m2) 

f ηp
max 

(Lm/W) 

g Lmax 
(cd/m2) 

    
Turn-on 
Voltage (V) 

hCIEEL iCIEPL 

FCP 1 -5.82 -.3.18 2.59/2.54 6.89x10-6 5.13 4.45 8956 3.6 0.30, 0.31 0.25, 0.27 

FCP 2.5 -5.81 -3.17. 2.56/2.64 1.02x10
-6

 6.34 4.83 9332 3.9 0.33, 0.34 0.31, 0.32 

FCP 5 -5.86 -3.37 2.52/2.49 1.02x10
-6

 3.12 5.93 8567 4.3 0.30, 0.38 032, 0.37 

FCP 10 -5.80 -3.27 2.49/2.53 0.53x10
-6

 4.38 3.98 10456 4.1 0.43, 0.42 0.41, 0.38 

FCP 25 -5.85 -3.38. 2.47/2.47 1.77x10
-6

 4.79 4.67 11234 3.7 0.36, 0.41 0.37, 0.43 

FCP 50 -5.83 -3.32. 2.44/2.51 2.21x10
-6

 6.12 4.83 12456 3.9 0.38, 0.44 0.37, 0.44 

FCP -5.91 -3.53 2.37/2.48 2.11x10
-6

 11.91 5.77 18746 4.3 0.44, 0.49 0.45, 0.51 

aHighest Occupied Molecular Orbital. bLowest Unoccupied Molecular Orbital. cEele/Eopt, 
Electrochemical band gap/Optical band gap. dμ, Charge carrier mobility determined by Space Charge 
Limited Current (SCLC) method. fηc

max, Luminous efficiency. fηp
max, Power efficiency.  gLmax, Maximum 

brightness. hCIE coordinates for EL. ICIE coordinates for PL.    

 

 

 

 

 

 
Solvents 

 
   ε 

 
    n 

 
f(ε,n) 

                                 FCP 

λa 
(nm) 

λf 
(nm) 

Stroke shift 
(λa - λf) (cm-1) 

Toluene 2.38 1.49 0.01 427 465 1914 
Diethyl ether 4.34 1.35 0.16 420 465 2304 
Ethyl acetate 6.02 1.37 0.20 424 478 2665 
Tetrahydrofurane 7.58 1.40 0.21 427 477 2455 
Methylene chloride 8.93 1.42 0.21 433 480 2261 
Acetone 20.7 1.35 0.28 430 487 2723 
Acetonitrile 37.5 1.34 0.30 431 489 2751 



 

 

 

Table S4. Quantum yield of FCP monomer and copolymers in various THF/water mixtures.a 

Monomer and polymer FCP FCP 50 FCP 25 FCP 10 FCP 5 FP 2.5 FCP 1 DHFP 

Pure THF(0% of wate)r 0.01 0.55 0.55 20.9 50.4 65.7 69.8 71.7 

30%+70% H2O 39.1 18.3 21.1 9.3 8.3 8.9 6.0 7.1 

20%+80% H2O 51.7 27.1 16.2 23.1 12.7 11.2 7.8 1.6 

10%+90% H2O 
42.3 29.4 31.2 14.2 15.4 13.5 9.3 0.9 

a Relative quantum yield with respect to qunine sulfate. 

Computational details 

Density functional theory (DFT) has been noteworthy successful at providing a means for 
computing a range of ground-state properties with an accuracy which rivals that of the post 
Hatree-Fock methods. Calculated structures and properties of organic electronic materials in 
the ground and excited states with Lee–Yang–Parr functional (B3LYP) S1, S2   functional often 
provide good agreement with experiment compared to other functional. Hence, the ground 
and excited state geometries of the two systems were optimized by DFT based method with 
B3LYP functional with 6-31G* basis set. Frequency calculations were also executed at the 
same level of theory. The optimizations and the vibrational data confirmed that the structures 
were true minima on the potential energy surface because there were no imaginary 
frequencies. The solubilizing hexyl groups from fluorene were modeled as methyl group due 
to computation limitation. On basis of gas phase optimized ground and excited state 
geometries, the absorption and emission spectral properties in tetra hydro furan (THF) were 
calculated by time dependant density functional theory (TD-DFT) method with Polarizable 
Continuum Model (PCM) at B3LYP 6-31G* level. The SWizard program has been employed 
to evaluate the contribution of singly excited state configurations to each electronic transition. 
S3 All calculations were performed using Gaussian 09 program package. S4 
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