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Abstract
Fluorenes and their derivatives based on 2,7-disubstituted-9,9-
dialkylfluorene as light-emitting diodes because of the high
photoluminescent  quantum efficiencies and thermal stabilities. The
prepared compounds were characterized by FT-IR, HINMR, C13NMR,
MS, and UV/vis spectroscopy besides the melting points and C.H.N
analysis. Key words: flourenes, and light emitting diods.

Introduction

It is well-known that substituted poly (2,7-fluorene) derivatives are
attractive as active components of organic light-emitting diodes due to their
thermal and chemical stability and their high emission quantum yields."?
Small molecule organic light-emitting diodes are prepared by the
consecutive vacuum-evaporation of several organic layers, where each
layer fulfils a specific function such as charge injection, charge transport,
or emission of light. By optimizing the properties of these layers, highly
efficient small molecule organic light-emitting diodes have been prepared.”
Light-emitting diodes electrophosphorescent at room temperature can be
fabricated by processing the materials from solution. > The
electrophosphorescont polymer based efficiency is limited by hole current
and unbalanced in the polymer host as in poly light-emitting diodes
polymer light-emitting diodes. ®’ Their chemical synthesis, photophysics,
and material properties are of interest not only as an academic curiosity but

also as a commercial reality.®®

Yoro A cuell =YY alpall Ve Kpa La WU g g3l 212 dloa



Synthesis and characterization Novel sulfonyl-containing fluorenes as
materials for organic light-emitting diods......................cocii,
Salwa AbdulSattar Jabbar, Igor F. Perepichka, Sara abdulsattar Ahmed

Experimental:
1: Synthesis of sodium 2,7-dibromo-9,9-dihexyl-fluorene-4-sulfinate (1).

SO,Na
CeH13 CeH13
(1)

2,7-Dibromo-9,9-dihexylfluorene (20.0 g, 74.1 mmol) and 600 mL of
chloroform mixed. The solution was stirred for 15 minutes at room
temperature and cool down to 0 °C. Chlorosulphonicacid (15.5 mL) was
added slowly drop wise and stirred at 0 °C for 2 h. The reaction mixture
was diluted with water (10 mL), white colour solid was precipitated. The
solution was evaporated and dried in vacuo at room temperature to afford
white colour solid (47.3 g, 203 %). The crude product was diluted with
water stirred for 4 h (fully dissolution) then added NaOH solution (110 g in
400 mL of water) stirred for 10 h. White colour solid was precipitated

filtered off and dried to afford white colour solid (30.7 g, 131%).

2: Synthesis of 2,7-dibromo-9,9-dihexyl-fluorene-4-sulfonyl chloride(2)

SO,Cl
CeH13 CeH13
(2)

2,7-Dibromo-9,9-dihexylfluorene-4-sodiumsulfinate (29.6 g, 50.0
mmol), phosphourspenta chloride (13.0 g, 62.5 mmol), and 60 mL of
phosphorousoxychloride was mixed. The reaction mixture was stirred at
120 °C (oil bath temperature) for 4 h. The reaction mixture was cooled to
room temperature than evaporated POCI; solvent and dried in vacuo to give
pale yellow crude product (52.9 g, 174.7 %). The crude product was
purified by combi flash chromatography using petroleum ether as eluent to
afford yellow colour oily compound (15.0 g, 73.8 %).
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3: Synthesis of phenyl 2,7-dibromo-fluorene-4-sulfonate. (3)
S0,0Ph

Br . Br

(3)

2,7-Dibromo-4-sulfonylchloride (0.100 g, 0.236 mmol) and phenol
(0.133 g, 1.419 mmol) was mixed. The reaction mixture was stirred at 100
°C for 30 minutes. The mixture was cooled to room temperature than added
pyridine (1.5 mL) stirred at 100 °C for 2 h. The reaction mixture was
diluted with water (3.5 mL) and extracted with dichloromethane (3%3.5
mL) the solution was evaporated and dried in vacuo to give orange colour
liquid (0.103.g, 105 %). The crude product was purified by combi flash
chromatography using Petroleum ether as eluent to afford yellow colour

oily compound (17 mg, 17 %).

4: Synthesis of 2,7-dibromo-fluorene-4-sulfonic acid. (4)

SO,0H

Br . Br

(4)

2,7-Dibromofluorene (0.501 g, 1.54 mmol) and 13 mL of chloroform
was mixed. The solution was stirred for 15 minutes at room temperature
and cooled down to 0 °C, Chloro sulphonic acid (0.5 mL) was added
slowly drop wise and stirred at 0 °C for 2 h. Filtered off the solid and dried
on freeze dryer. White colour solid (1.02 g, 163%). Tried to recrystallized
crude product with 1,4-dioxane and it's dissolved in 2 mL from 1,4-dioxan
with reflux 1h and added 10 mL hexane and cooling to room temperature.
Next day filtered off the solid, washed with hexane 2 ml and dried on
freeze dryer. Cream colour solid (0.71 g, 114%).
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5: Synthesis of 2,7-dibromo-fluorene-4-sulfonyl chloride. (5)
S0O,Cl

Br Br

o

(5)

2,7-Dibromofluorene-4-sulphonicacid  (0.500 g, 1.236 mmol)
phosphourspenta chloride (0.322 g, 1.540 mmol), and (2.06 g, 7.53 mmol)
of phosphorousoxy chloride was mixed. The reaction mixture was stirred at
120 °C for 4 h. The reaction mixture was evaporated to remove POClI;
solvent and dried in vacuo to give brown crude product (0.42 g, 80 %). The
crude product was purified by combi flash chromatography using
petroleum ether / dichloromethane 1:1 as eluent to afford yellow colour

oily compound (96 mg, 18.4 %).
6: Synthesis of 2,7-dibromo-N,N-diethyl-fluorene-4-sulfonamide. (6)
SO,NEt,

Br Br

o

(6)
2,7-Dibromofluorene-4-sulfonylchloride (0.100 g, 0.236 mmol) and 8
mL of THF was mixed. To this solution diethylamine 0.082 gm added drop
wise left stirred at room temperature for 3 h and after 3 h added 50 mL
water to the solution. The precipitate was filtered off, washed with water
(3%x1.0 mL) and dried on freeze dryer. Yellow solid (0.04 g, 40.7 %).
7: Synthesis of 2,7-dibromo-fluorene-4,6-disulfonyl dichloride. (7)

SO,Cl
SO,CI

Br
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2,7-Dibromofluorene (0501 g, 1546 mmol) was mixed.
Chlorosulphonicacid (4.0 mL, 60 mmol) was added slowly and reaction
mixture was stirring for 2 h at room temperature. After 15 min green colour
with precipitate, washed the mixture with 5 mL water, and the solid was
filtered off, dried on freeze dryer. White colour solid (0.64 g, 79.2 %).
Table (1) some physical properties for compounds (1-14)

No.of comp M.W mp°C Solvent of | Yield % Colour
purify

1 572.4 255 dec - 131 White
2 590.8 94-96 PE 174 Yellow
3 478.5 168-170 PE 105 Orange
4 627.6 108-110 | PE/DCM 1:1 85 Yellow
5 648.5 135-137 PE/DCM 2:1 84 White
6 689.6 159-161 | PE/DCM 4:1 15 White
7 404 237 dec 114 Off white

PE = Petroleum ether
DCM = Dichloromethane

Results and Dissection

Characterization of compound (1)

The 'H NMR (for Br,(CgH13),SOsHFI 400 MHz, CDCls): § (ppm) 8.65 (d,
J=8.5Hz, 1H), 8.08 (d, J = 1.7 Hz, 1H), 7.90 (d, J = 1.6 Hz, 1H), 7.70 (d,
J=1.8Hz, 1H), 7.56 (dd, J = 8.4, 1.9 Hz, 1H), 2.15 (t, J = 8.2 Hz, 4H,
CH,CsHy1), 1.14-1.00 (m, 12H, CH,C3HsCH,CHs), 0.76 (t, J = 6.8 Hz, 6H,
CsH1.CH3), 0.62-0.52 (m, 4H, C4HzCH,CHs).

Also *C NMR (100 MHz, (CD3),CO): & (ppm) 155.11, 153.16, 136.48,
136.40, 135.95, 130.58, 129.60, 128.94, 127.30, 125.50, 122.90, 120.52,
54.87, 40.33, 31.36, 29.48, 23.49, 22.55, 13.94.

MS (TOF EI*): m/z 572.00 (M*, "Br, "°Br), 573.92 (M*, Br/*'Br), 573.00
(M*, ¥Br/*Br).

Calcd for CysHapBr,05S: m/z: 572.04 (100.0%), 574.04 (52.2%), 573.05
(27.2%).

Characterization of compound (2)

The *H NMR (400 MHz, CDCl5): & (ppm) 8.41 (d, J = 8.6 Hz, 1H), 8.20 (d,
J=1.6 Hz, 1H), 7.76 (d, J = 1.6 Hz, 1H), 7.58 (dd, J = 8.6, 1.8 Hz, 1H),
7.51(d,J = 1.7 Hz, 1H), 1.97 (t, J = 8.6 Hz, 4H, CH,CsH1,), 1.14-1.03 (m,
12H, CH,C3HsCH,CH,), 0.78 (t, J = 7.0 Hz, 6H, CsH,,CHj3), 0.62-0.44 (m,
4H, C4HgCH,CH,).
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=
C NMR (100 MHz, CDCl5): 6 (ppm) 156.67, 153.73, 139.15, 136.60,

134.77,132.25, 131.11, 130.31, 128.66, 125.91, 124.57, 120.55, 55.50,

53.42, 40.22, 31.32, 29.37, 23.44, 22.51, 13.94.

MS (TOF EI*): m/z 589.87 (M*, "Br, "°Br), 591.87 (M*, "Br/*'Br), 587.82

(M*, ¥Br/*Br).

Calcd for CysH3;Br,ClO,S: m/z: 590.01 (100.0%), 592.01 (51.4%), 588.01

(48.6%).

Characterization of compound (3)

The *H NMR (400 MHz, CDCl5): & (ppm) 8.66 (d, J = 8.6 Hz, 1H), 8.11 (d,

J=1.2 Hz, 1H), 8.01 (s, 1H), 7.82 (s, 1H), 7.61 (d, J = 8.5 Hz, 1H), 4.08 (s,

2H).

C NMR (14SAA-011) (100 MHz, (CD5),CO): & (ppm) 147.39, 146.37,

143.97, 138.74, 136.01, 129.74, 129.43, 128.82, 128.71, 127.37, 120.78,

119.30, 36.67.

MS (TOF EI*): m/z 403.90 (M*, "Br, "°Br), 402.00 (M*, Br/*'Br), 405.85

(M*, ¥Br/*Br).

Calcd for C5HgBr,05S m/z : 403.85 (100.0%), 401.86 (51.4%), 405.85

(48.6%).

Characterization of compound (4)

The 'H NMR (400 MHz, CDCl,): & (ppm) 8.66 (d, J = 8.6 Hz, 1H), 8.11 (d,

J=1.2 Hz, 1H), 8.01 (s, 1H), 7.82 (s, 1H), 7.61 (d, J = 8.5 Hz, 1H), 4.08 (s,

2H).

“C NMR (14SAA-011) (100 MHz, (CD5),CO): & (ppm) 147.39, 146.37,

143.97, 138.74, 136.01, 129.74, 129.43, 128.82, 128.71, 127.37, 120.78,

119.30, 36.67.

MS (TOF EI*): m/z 403.90 (M*, "Br, "°Br), 402.00 (M*, Br/*'Br), 405.85

(M*, ¥Br/*Br).

Calcd for C3HgBr,0O3S m/z : 403.85 (100.0%), 401.86 (51.4%), 405.85

(48.6%).

Characterization of compound (5)

'H NMR (400 MHz, CDCl5): & (ppm) 8.49 (d, J = 8.6 Hz, 1H), 8.27 (d, J =

1.2 Hz, 1H), 8.00 (d, J = 0.8 Hz, 1H), 7.77 (d, J = 084 Hz, 1H), 7.65 (dd, J
= 8.6, 1.7 Hz, 1H), 4.02 (s, 1H).

3C NMR (100 MHz, CDCls): 148.50, 145.99, 139.17, 137.15, 135.49,

134.62, 131.12, 130.34, 128.64, 128.12, 123.95, 120.02, 36.90.

MS (TOF EI*): m/z 421.80 (M", "Br, "Br), 423.81 (M*, "Br/*'Br), 419.80

(M*, ¥Br/*Br).

Calcd for CysH;Br,ClO,S: 421.82 (100.0%), 423.82 (72.8%), 419.82

(43.3%).
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Characterization of compound (6)

'H NMR (400 MHz, CDCls): & (ppm) 8.49 (d, J = 8.6 Hz, 1H), 7.84 (s,

1H), 7.83 (s, 1H), 7.68 (s, 1H), 7.55 (dd, J = 8.6, 1.8 Hz, 1H), 3.92 (s, 1H),

3.42 (g, J =7.1 Hz, 4H, N-CH,CH3), 1.22 (t, J = 7.1 Hz, 6H, N-CH,CH,).

C NMR (100 MHz, CDCls): & (ppm) 148.13, 145.49, 137.33, 136.87,

135.58, 131.78, 130.46, 129.40, 127.77, 127.68, 122.67, 119.85, 53.42,

42.03, 36.71, 30.92, 14.06.

MS (TOF EI*): m/z 458.85 (M*, ™Br, "°Br), 460.84 (M", °Br/*'Br), 456.84

(M*, ¥Br/*Br).

Calcd for Cy7H:7Br,NO,S m/z: 458.93 (100.0%), 460.93 (52.0%), 456.93

(50.2%)

Characterization of compound (7)

'H NMR (400 MHz, CDCl5): & (ppm) 9.49 (s, 1H), 8.33 (d, J = 1.6 Hz,

1H), 8.11 (s, 1H), 8.09 (s, 1H), 4.15 (s, 2H). Purity of the compound 80 %.

3C NMR (100 MHz, CDCl,): & (ppm) 151.36, 148.17, 142.87, 139.82,

136.68, 134.99, 134.91, 132.59, 131.03, 129.23, 122.17, 121.18, 37.13

MS (TOF EI*): m/z 519.82 (M*, "Br, "°Br), 521.82 (M*, Br/*'Br), 521.99

(M*, ¥Br/*Br).

Calcd for C13HgBr,Cl,0,4S, m/z: 519.74 (100.0%), 521.74 (63.9%), 517.75

(51.4%).
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