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1 General Information 

Unless otherwise noted, all reactions were carried out under a nitrogen atmosphere using standard 

Schlenk techniques. All chemicals were purchased from commercial suppliers and either used as 

received or purified according to Purification of Common Laboratory Chemicals.1 Anhydrous 

tetrahydrofuran (THF) was obtained from an inert PS-MD-6 solvent purification system. All other 

solvents were dried using standard methods.1 Yields refer to isolated yields of compounds estimated to 

be > 95 % pure as determined by 1H-NMR spectroscopy. 

 

Thin layer chromatography was performed on fluorescence indicator marked precoated silica gel 60 

plates (Macherey-Nagel, ALUGRAM Xtra SIL G/UV254) and visualized by UV light (254 nm/366 nm). 

Flash column chromatography was performed on silica gel (0.040 – 0.063 mm) with the solvents given 

in the procedures. Abbreviations for solvents used: CH = cyclohexane, EE = ethyl acetate. Retention 

factors were determined at chamber saturation at 25 °C. Developments were carried out between 3.0 ‒ 

3.5 cm. 

 

NMR spectra were recorded on a Bruker Avance 360WB spectrometer at 23 °C. Chemical shifts for 1H-

NMR spectra are reported as δ (parts per million) relative to the residual proton signal of CDCl3 at 

7.26 ppm (s) or C6D6 at 7.16 ppm (s). Chemical shifts for 13C-NMR spectra are reported as δ (parts per 

million) relative to the signal of CDCl3 at 77.0 ppm (t) or C6D6 at 128.1 ppm (t). Chemical shifts for 
77Se-NMR spectra are reported as δ (parts per million) relative to the signal of Se(CH3)2 at 0.0 ppm. The 

following abbreviations are used to describe splitting patterns: br. = broad, s = singlet, d = doublet, dd 

= doublet of doublets, ddd = doublet of doublet of doublets, dt = doublet of triplets, t = triplet, td = triplet 

of doublets, m = multiplet. Coupling constants J are given in Hertz. 

 

ESI and APCI mass spectra were recorded on an Advion Expression CMSL via ASAP probe or direct 

inlet. High resolution (HR) EI mass spectra were recorded on a double focusing mass spectrometer 

ThermoQuest MAT 95 XL from Finnigan MAT. HR-ESI and HR-APCI mass spectra were recorded on 

a Bruker Impact II. All Signals are reported with the quotient from mass to charge m/z. 

 

IR spectra were recorded on a Nicolet Thermo iS10 scientific spectrometer with a diamond ATR unit. 

The absorption bands are reported in cm-1 with indicated relative intensities: s (strong, 0 – 33 % T); m 

(medium, 34 – 66 % T), w (weak, 67 – 100 % T), and br (broad). 

 

Melting points of solids, compounds that solidified after chromatography, were measured on a Büchi 

M-5600 Melting Point apparatus and are uncorrected. The measurements were performed with a heating 

rate of 5 °C/min and the melting points are reported in °C. 
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Low temperature reactions (‒78 °C) were cooled using a Julabo FT902 cryostat. If not otherwise noted, 

solvents were removed on a Büchi Rotavapor R-300 with 40 °C water bath temperature. 

 

Extinction spectra were recorded using an Agilent Cary 5000 spectrometer. Photoluminescence (PL) 

measurements were performed using either an Edinburgh Instruments FLS 1000 or a Horiba 

Fluoromax 4 spectrometer. The excitation wavelength was chosen to be at the respective absorption 

maximum of the sample. Time-resolved PL measurements were performed using an Edinburgh 

Instruments FLS 1000 with a pulsed 376 nm laser (Edinburgh Instruments EPL 375.5 MHz repetition 

rate, 60 ps pulse width) as excitation source or on a Horiba FluoroHub coupled with a Fluoromax 4 

spectrometer using a pulsed 250 nm LED (Horiba NanoLED, 5 MHz repetition rate, 1.6 ns pulse width). 

The resulting PL decay curves were fitted by a mono- or bi-exponential decay using the equations: 

 

𝑓(𝑡) = 𝐴ଵ𝑒
ି



ഓభ + 𝐵 and 𝑓(𝑡) = 𝐴ଵ𝑒
ି



ഓభ + 𝐴ଶ𝑒
ି



ഓమ  + 𝐵, respectively.  

 

PL quantum yield was determined using an Edinburgh Instruments FLS 1000 with an integrating sphere 

via the intensity of the scattered excitation and the sample emission measured for the empty sphere and 

the sample. Temperature-dependent PL spectra were measured using an Oxford Instruments OptistatCF 

cryostat coupled with the FLS 1000. Solutions were measured in quartz cuvettes from Hellma Analytics 

with 10 mm path length, thin films of the samples were produced and measured by drop-casting the 

respective solutions in dichloromethane onto quartz glass slides, solid samples were measured in 

demountable cuvettes from Hellma Analytics and Teflon sample holders from Edinburgh Instruments. 

Color coordinates were generated within the Edinburgh Fluoracle software. 

 

Single crystals were grown as described in the procedures below. Intensity data of suitable crystals were 

collected on a Bruker Venture D8 diffractometer at 100 K with Mo-Kα (0.71073 Å) radiation. All 

structures were solved by direct methods and refined based on F2 by use of the SHELX program package 

as implemented in Olex2.2 All non-hydrogen atoms were refined using anisotropic displacement 

parameters. Hydrogen atoms attached to carbon atoms were included in geometrically calculated 

positions using a rigid model. Crystal and refinement data are collected in Tables S4-48. Figures were 

created using Crystal Impact′s DIAMOND Version 4.6.3. Crystallographic data for the structural 

analyses have been deposited with the Cambridge Crystallographic Data Centre. Copies of this 

information may be obtained free of charge from The Director, CCDC, 12 Union Road, Cambridge CB2 

1EZ, UK (Fax: +44-1223-336033; e-mail: deposit@ccdc.cam.ac.uk or http://www.ccdc.cam.ac.uk) 
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2 Experimental Procedures 

2.1 Preparation of Metalation Agents and Salt Solutions 

2.1.1 Preparation of the Reagent iPrMgCl·LiCl 

 

 

 

 

A slightly modified literature procedure was used.3 LiCl (4.24 g, 100 mmol, 1.00 eq) was placed in a 

heat gun-dried and nitrogen-flushed Schlenk flask and heated in vacuo at 140 °C by heat gun for five 

hours. Magnesium turnings (2.67 g, 110 mmol, 1.10 eq) were placed in another heat gun-dried and 

nitrogen-flushed Schlenk flask and the dried LiCl and anhydrous THF (50 mL) were added. 

2-Chloropropane (9.14 mL, 100 mmol, 1.00 eq) in anhydrous THF (50 mL) was slowly added at 25 °C 

through a dropping funnel. After approximately 1/5 of addition the mixture was slightly warmed with a 

heat gun until the reaction started (within ten minutes). When the reaction started the remaining solution 

was added dropwise and stirring was continued for 18 hours. After complete addition the temperature 

of the mixture rose until it started to boil. To remove excess of magnesium the grey solution was 

cannulated to another heat gun-dried and nitrogen-flushed Schlenk flask. The Grignard reagent was 

titrated4 prior to use against I2 (0.50 ‒ 0.60 mmol) in anhydrous THF (2 mL) at 0 °C which resulted in a 

conversion of 92 ‒ 96 %. Color change from dark violet to pale brown indicated the end of the titration. 

 

2.1.2 Preparation of the Reagent TMPMgCl·LiCl 

 

 

 

 

A slightly modified literature procedure was used.5 A heat gun-dried and nitrogen-flushed Schlenk flask 

was charged with freshly titrated iPrMgCl·LiCl (75.0 mL, 90.0 mmol, 1.00 eq, 1.20 M). Freshly 

distilled TMP (16.0 mL, 94.5 mmol, 1.05 eq) was added through a rubber septum to the vigorously 

stirred Grignard solution via syringe pump (0.5 mL/min) at 25 °C. The reaction mixture was stirred at 

25 °C for 48 hours, while the solution turned dark green. The base was titrated6 prior to use against 

benzoic acid (122 mg, 1.00 mmol) using (4-phenylazo)diphenylamine (3 mg) as indicator in anhydrous 

THF (2.00 mL) at 0 °C which resulted in a conversion of 96 ‒ 99 %. Color change from orange to dark 

violet indicated the end of the titration. 
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2.2 General Procedure for ortho-Hydroxylations 

2.2.1 General Procedure for the ortho-Hydroxylation of Fluorenes using O2 (GP 1) 

 

 

 

 

A literature method was used.7 A heat gun-dried and nitrogen-flushed Schlenk tube, equipped with a 

magnetic stirring bar and a rubber septum, was charged with fluorene (1.00 eq) and anhydrous THF 

(0.2 – 0.4 M) was added. Dropwise addition of TMPMgCl·LiCl (3.00 eq) via syringe through the rubber 

septum, if not otherwise noted at 25 °C, was followed by stirring for the indicated time under the same 

conditions, while the mixture discolored pale red to dark red/brown, depending on the substrate. Then 

the nitrogen atmosphere was replaced by an oxygen atmosphere by flushing the reaction system using 

an oxygen filled balloon and the mixture was stirred for an additional 24 hours, if not otherwise noted 

at 25 °C. The clear, pale red to yellow, mixture was subjected to aqueous workup and the organic layer 

was dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure on a rotary 

evaporator. Purification of the crude product was conducted by flash column chromatography using the 

given eluent. 

 

2.2.2 General Procedure for the ortho-Hydroxylation of Fluorenes using Na2S2O8 and 
Dioxane (GP 2) 

 

 

 

 

A literature method was used.8 A heat gun-dried and nitrogen-flushed Schlenk tube, equipped with a 

magnetic stirring bar and a rubber septum, was charged with modified fluorene (1.00 eq) and anhydrous 

1,4-dioxane (0.1 M) was added. Pd(OAc)2 (3 mol%) and Na2S2O8 (1.25 eq) were added successively 

and the mixture was stirred at 80 °C (oil bath temperature) for the indicated time. The turbid, brown 

mixture was subjected to aqueous workup and the organic layer was dried over anhydrous Na2SO4, 

filtered and concentrated under reduced pressure on a rotary evaporator. Purification of the crude 

product was conducted by flash column chromatography using the given eluent. 
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2.3 Preparation of Oxazoline bearing Bromofluorene (Oxa-OH) 

 

 

 

 

 

 

 

 

 

 

Reaction conditions: a) Br2, Fe-powder, CHCl3, 0 °C, 4 h, 99 %; b) KOH, KI, MeI, DMSO, 25 °C, 18 h, 92 %; 

c) 1) nBuLi, THF, ‒78 °C, 1 h; 2) DMF, THF, ‒78 °C to 25 °C, 10 h, 90 %; d) 1) 2-amino-2-methylpropan-1-ol, 

4 Å MS, CH2Cl2, 25 °C, 18 h; 2) NBS, CH2Cl2, 25 °C, 3 h, 92 %; e) 1) TMPMgCl·LiCl, THF, 25 °C, 4 h; 2) O2, 

25 °C, 24 h, 86 %. 

 

2.3.1 2,7-Dibromo-9H-fluorene (S1) 

 

 

 

 

A modified literature procedure was used.9 Fluorene (8.31 g, 50.0 mmol, 1.00 eq) was dissolved in 

CHCl3 (83 mL, 0.6 M) and Fe-powder (279 mg, 5.00 mmol, 0.10 eq) was added. The solution was 

cooled to 0 °C in a water/ice bath. Br2 (5.38 mL, 105 mmol, 2.10 eq) in CHCl3 (42 mL) was added 

through a dropping funnel over one hour in the dark to the vigorously stirred mixture. After complete 

addition the mixture was stirred for an additional three hours at 0 °C. Saturated Na2S2O5 solution 

(100 mL) was slowly added at the same temperature and stirring was continued for 30 minutes. CHCl3 

(100 mL) was added, the phases were separated and the aqueous layer was extracted with CHCl3 

(2  100 mL). The combined organic layers were dried over anhydrous Na2SO4, filtered and 

concentrated under reduced pressure on a rotary evaporator. S1 (16.1 g, 49.7 mmol, 99 %) was isolated 

as a colorless solid. If desired the product can be recrystallized from chloroform. 

 

Rf = 0.61 (SiO2, CH). Mp.: 164 – 166 °C. 1H-NMR (360 MHz, CDCl3): δ = 7.64 (d, 4JHH = 1.6 Hz, 

2H), 7.57 (d, 3JHH = 8.1 Hz, 2H), 7.49 (dd, 3JHH = 8.2 Hz, 4JHH = 1.8 Hz, 2H), 3.83 (s, 2H) ppm. 13C{1H}-

NMR (91 MHz, CDCl3): δ = 144.9 (2x), 139.8 (2x), 130.2 (2x), 128.4 (2x), 121.3 (2x), 121.1 (2x), 36.7 
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ppm. IR (ATR, neat): �̃� = 3049 (w), 2919 (w), 1881 (w), 1760 (w), 1568 (w), 1453 (w), 1391 (m), 1159 

(w), 1054 (m), 1005 (w), 952 (w), 931 (w), 807 (s), 685 (m), 662 (m) cm-1. MS (EI, 70 eV): m/z = 321.8 

[C13H8
79Br2]+·. The analytical data are in accordance with the literature.10,11 

 

2.3.2 2,7-Dibromo-9,9-dimethyl-9H-fluorene (S2) 

 

 

 

 

A modified literature procedure was used.12 S1 (16.2 g, 50.0 mmol, 1.00 eq) was suspended in DMSO 

(83 mL, 0.6 M) and KI (830 mg, 5.00 mmol, 0.10 eq) was added. To the water bath-cooled and 

vigorously stirred mixture were added KOH pellets (11.2 g, 200 mmol, 4.00 eq). The reaction was 

stirred for one hour, while the solution turned intensive red. MeI (7.78 mL, 125 mmol, 2.50 eq) was 

added via syringe pump (0.15 mL/min) through a rubber septum and stirring was continued at 25 °C for 

18 hours. Excess of MeI was quenched by addition of NEt3 (13.9 mL, 100 mmol, 2.00 eq). The mixture 

was stirred for 30 minutes, poured into water (500 mL) and extracted with CH2Cl2 (4  100 mL). The 

combined organic layers were dried over anhydrous NaSO4, filtered and concentrated under reduced 

pressure on a rotary evaporator. Purification by flash column chromatography (SiO2, CH) afforded S2 

(16.2 g, 46.0 mmol, 92 %) as a colorless solid. If desired the product can be recrystallized from 

cyclohexane. 

 

Rf = 0.68 (SiO2, CH). Mp.: 177 – 179 °C. 1H-NMR (360 MHz, CDCl3): δ = 7.55 (d, 4JHH = 1.8 Hz, 

2H), 7.54 (d, 3JHH = 8.1 Hz, 2H), 7.46 (dd, 3JHH = 8.1 Hz, 4JHH = 1.8 Hz, 2H), 1.47 (s, 6H) ppm. 13C{1H}-

NMR (91 MHz, CDCl3): δ = 155.4 (2x), 137.3 (2x), 130.5 (2x), 126.3 (2x), 121.6 (4x), 47.4, 27.0 (2x) 

ppm. IR (ATR, neat): �̃� = 2962 (m), 2920 (w), 2856 (w), 1861 (w), 1727 (w), 1597 (w), 1577 (w), 1447 

(m), 1397 (m), 1259 (m), 1083 (m), 1058 (m), 1001 (m), 865 (m), 824 (m), 791 (s), 729 (m), 667 (m) 

cm-1. MS (EI, 70 eV): m/z = 349.9 [C15H12
79Br2]+·. The analytical data are in accordance with the 

literature.11,13 

 

2.3.3 7-Bromo-9,9-dimethyl-9H-fluorene-2-carbaldehyde (S3) 

 

 

 

 

A modified literature procedure was used.12 A heat gun-dried and nitrogen-flushed Schlenk flask was 

charged with S2 (14.1 g, 40.0 mmol, 1.00 eq) and anhydrous THF (200 mL, 0.2 M) was added. The 

solution was cooled to ‒78 °C and nBuLi (16.8 mL, 42.0 mmol, 1.05 eq, 2.5 M in hexane) was added 
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via syringe pump (0.2 mL/min) through a rubber septum to the vigorously stirred mixture. The intensive 

red solution was stirred for one hour at ‒78 °C and anhydrous DMF (5.85 g, 6.19 mL, 80.0 mmol, 

2.00 eq) in anhydrous THF (8 mL) was added via syringe pump (0.4 mL/min) through a rubber septum. 

Stirring was continued for 10 hours while the mixture was allowed to warm slowly to 25 °C. HCl 

(100 mL, 1.0 M) was poured into the reaction in small portions and the mixture was stirred rapidly for 

30 minutes. The phases were separated and the aqueous layer was extracted with ethyl acetate 

(3  100 mL). The combined organic layers were dried over anhydrous Na2SO4, filtered and 

concentrated under reduced pressure on a rotary evaporator. Purification by flash column 

chromatography (SiO2, CH:EE 20:1 v:v) afforded S3 (10.9 g, 36.0 mmol, 90 %) as a colorless solid. 

 

Rf = 0.26 (SiO2, CH:EE 20:1 v:v). Mp.: 147 – 149 °C. 1H-NMR (360 MHz, CDCl3): δ = 10.06 (s, 1H), 

7.96 (d, 4JHH = 1.5 Hz, 1H), 7.87 (dd, 3JHH = 7.8 Hz, 4JHH = 1.3 Hz, 1H), 7.82 (d, 3JHH = 7.8 Hz, 1H), 

7.65 (d, 3JHH = 8.1 Hz, 1H), 7.61 (d, 4JHH = 1.6 Hz, 1H), 7.51 (dd, 3JHH = 8.1 Hz, 4JHH = 1.7 Hz, 1H), 

1.52 (s, 6H) ppm. 13C{1H}-NMR (91 MHz, CDCl3): δ = 192.2, 157.0, 154.1, 144.6, 136.8, 135.9, 130.8, 

130.7, 126.6, 123.2, 122.7, 120.5, 47.4, 26.9 (2x) ppm. IR (ATR, neat): �̃� = 2963 (w), 2924 (w), 2814 

(w), 2783 (w), 2708 (w), 1695 (s), 1683 (s), 1605 (m), 1405 (m), 1247 (m), 1175 (s), 1060 (m), 883 (m), 

810 (s), 795 (s), 755 (s), 733 (s), 658 (m) cm-1. MS (APCI): m/z = 301.1 [C16H13
79BrO+H]+. The 

analytical data are in accordance with the literature.11,14 

 

2.3.4 2-(7-Bromo-9,9-dimethyl-9H-fluoren-2-yl)-4,4-dimethyl-4,5-dihydrooxazole (Oxa) 

 

 

 

 

A modified literature procedure was used.15 S3 (3.01 g, 10.0 mmol, 1.00 eq) and 2-amino-2-

methylpropan-1-ol (1.78 g, 1.91 mL, 20.0 mmol, 2.00 eq) were dissolved in CH2Cl2 (40 mL, 0.25 M) 

and 4 Å MS (5.00 g) was added. The mixture was slowly stirred for 18 hours at 25 °C whereupon NBS 

(3.56 g, 20.0 mmol, 2.00 eq) was added in one portion and stirring was continued for another three hours 

at the same temperature. All solids were filtered off and the organic phase was washed with saturated 

NaHCO3 solution (2  50 mL). The combined aqueous phases were extracted with CH2Cl2 (2  50 mL). 

All organic phases were combined and washed with saturated Na2S2O3 solution (50 mL) and the aqueous 

phase was extracted with CH2Cl2 (20 mL). The combined organic phases were dried over anhydrous 

MgSO4, filtered and concentrated under reduced pressure on a rotary evaporator. Purification by flash 

column chromatography (SiO2, CH:EE 15:1 v:v) afforded Oxa (3.41 g, 9.21 mmol, 92 %) as a colorless 

foam. 
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Rf = 0.17 (SiO2, CH:EE 15:1 v:v). Mp.: 62 – 64 °C. 1H-NMR (360 MHz, CDCl3): δ = 8.02 (d, 4JHH = 

1.4 Hz, 1H), 7.92 (dd, 3JHH = 7.9 Hz, 4JHH = 1.5 Hz, 1H), 7.69 (d, 3JHH = 7.9 Hz, 1H), 7.58 (d, 3JHH = 8.0 

Hz, 1H), 7.56 (d, 4JHH = 1.8 Hz, 1H), 7.46 (dd, 3JHH = 8.0 Hz, 4JHH = 1.9 Hz, 1H), 4.12 (s, 2H), 1.48 (s, 

6H), 1.41 (s, 6H) ppm. 13C{1H}-NMR (91 MHz, CDCl3): δ = 162.3, 156.4, 153.3, 141.2, 137.4, 130.4, 

127.8, 127.2, 126.4, 122.7, 122.1, 122.0, 119.9, 79.2, 67.7, 47.4, 28.6 (2x), 26.9 (2x) ppm. IR (ATR, 

neat): �̃� = 2962 (w), 2924 (w), 2359 (w), 1641 (s), 1452 (m), 1403 (m), 1355 (m), 1308 (s), 1262 (s), 

1202 (s), 1086 (m), 1060 (s), 968 (m), 815 (s), 774 (m), 738 (s), 716 (s) cm-1. MS (APCI): m/z = 370.2 

[C20H20
79BrNO+H]+. HR-MS (EI, 70 eV): calculated for C20H20

79BrNO+· [M]+·: m/z = 369.07228, 

found: 369.07227 (Dev.: ‒0.01 mu; ‒0.02 ppm). The analytical data are in accordance with the 

literature.11 

 

2.3.5 7-Bromo-2-(4,4-dimethyl-4,5-dihydrooxazol-2-yl)-9,9-dimethyl-9H-fluoren-3-ol 
(Oxa-OH) 

 

 

 

 

Prepared according to GP 1 from Oxa (370 mg, 1.00 mmol, 1.00 eq) in THF (2.50 mL, 0.4 M) and 

TMPMgCl·LiCl (2.50 mL, 3.00 mmol, 3.00 eq, 1.20 M in THF). Stirring for four hours was followed 

by flushing with oxygen and stirring for another 24 hours. Saturated NH4Cl solution (10 mL), water 

(10 mL) and CH2Cl2 (20 mL) were added and the phases were separated. The aqueous phase was 

extracted with CH2Cl2 (4  20 mL). Purification by flash column chromatography (SiO2, CH:EE 20:1 

v:v) afforded Oxa-OH (332 mg, 859 µmol, 86 %) as a colorless solid. Single crystals suitable for X-ray 

analysis were grown from MeCN solution by slow solvent evaporation. 

 

Rf = 0.48 (SiO2, CH:EE 20:1 v:v). Mp.: 150 – 152 °C. 1H-NMR (360 MHz, CDCl3): δ = 12.37 (br. s, 

1H), 7.66 (s, 1H), 7.57 (d, 3JHH = 8.0 Hz, 1H), 7.55 (d, 4JHH = 1.8 Hz, 1H), 7.47 (dd, 3JHH = 8.1 Hz, 4JHH 

= 1.8 Hz, 1H), 7.31 (s, 1H), 4.13 (s, 2H), 1.46 (s, 6H), 1.42 (s, 6H) ppm. 13C{1H}-NMR (91 MHz, 

CDCl3): δ = 163.8, 160.0, 157.1, 143.4, 143.3, 137.5, 130.4, 126.4, 122.4, 122.4, 121.7, 109.9, 107.9, 

78.5, 67.3, 46.7, 28.7 (2x), 27.4 (2x) ppm. IR (ATR, neat): �̃� = 2959 (w), 2922 (w), 2893 (w), 2862 

(w), 1734 (w), 1635 (s), 1584 (m), 1454 (m), 1389 (m), 1375 (m), 1310 (m), 1269 (s), 1218 (m), 1200 

(s), 1129 (w), 1096 (m), 1063 (m), 1052 (s), 975 (m), 949 (m), 916 (w), 896 (m), 866 (m), 827 (m), 819 

(s), 804 (s), 757 (m), 726 (m), 656 (s) cm-1. MS (APCI): m/z = 386.0 [C20H20
79BrNO2+H]+. HR-MS 

(APCI): calculated for C20H21
79BrNO2

+ [M+H]+: m/z = 386.07502, found: 386.07565 (Dev.: 0.63 mu; 

1.63 ppm). The analytical data are in accordance with the literature.11 
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2.4 Preparation of Dioxazoline bearing Fluorenes ((Oxa-OH)2) and 
((Oxa)2-OH) 

 

 

 

 

 

 

 

Reaction conditions: a) 1) nBuLi, THF, ‒78 °C, 1 h; 2) DMF, THF, ‒78 °C to 25 °C, 10 h, 82 %; f) 1) 2-amino-2-

methylpropan-1-ol, 4 Å MS, CH2Cl2, 25 °C, 18 h; 2) NBS, CH2Cl2, 25 °C, 3 h, 97 %; c) 1) TMPMgCl·LiCl, THF, 

25 °C, 4 h; 2) O2, 25 °C, 24 h, 9 – 85 %. 

 

2.4.1 9,9-Dimethyl-9H-fluorene-2,7-dicarbaldehyde (S5) 

 

 

 

 

A modified literature procedure was used.12 A heat gun-dried and nitrogen-flushed Schlenk flask was 

charged with S2 (7.04 g, 20.0 mmol, 1.00 eq) and anhydrous THF (200 mL, 0.1 M) was added. The 

solution was cooled to ‒78 °C and nBuLi (17.6 mL, 44.0 mmol, 2.20 eq, 2.5 M in hexane) was added 

via syringe pump (0.6 mL/min) through a rubber septum to the vigorously stirred mixture. The intensive 

red solution was stirred for one hour at ‒78 °C, while the dilithiated species precipitated from the 

mixture. Anhydrous DMF (4.39 g, 4.65 mL, 60.0 mmol, 3.00 eq) in anhydrous THF (5.0 mL) was added 

via syringe pump (0.6 mL/min) through a rubber septum. Stirring was continued for 10 hours while the 

mixture was allowed to warm slowly to 25 °C. HCl (100 mL, 0.5 M) was poured in small portions to 

the reaction and the mixture was stirred rapidly for 30 minutes. The phases were separated and the 

aqueous layer was extracted with ethyl acetate (3  100 mL). The combined organic layers were dried 

over anhydrous Na2SO4, filtered and concentrated under reduced pressure on a rotary evaporator. 

Purification by flash column chromatography (SiO2, CH:EE 6:1 to 4:1 v:v) afforded S5 (4.08 g, 

16.3 mmol, 82 %) as a pale yellow solid. 

 

Rf = 0.21 (SiO2, CH:EE 6:1 v:v). Rf = 0.34 (SiO2, CH:EE 4:1 v:v). Mp.: 133 – 135 °C. 1H-NMR 

(360 MHz, CDCl3): δ = 10.09 (s, 2H), 8.01 (dd, 4JHH = 1.4 Hz, 5JHH = 0.8 Hz, 2H), 7.95 (dd, 3JHH = 7.8 

Hz, 5JHH = 0.8 Hz, 2H), 7.91 (dd, 3JHH = 7.8 Hz, 4JHH = 1.4 Hz, 2H), 1.57 (s, 6H) ppm. 13C{1H}-NMR 



S10 
 

(91 MHz, CDCl3): δ = 192.1 (2x), 155.7 (2x), 143.9 (2x), 136.7 (2x), 130.5 (2x), 123.5 (2x), 121.7 (2x), 

47.3, 26.8 (2x) ppm. IR (ATR, neat): �̃� = 3046 (w), 2952 (w), 2857 (w), 2757 (w), 1684 (s), 1602 (m), 

1473 (w), 1461 (m), 1436 (m), 1420 (m), 1402 (m), 1362 (w), 1346 (w), 1316 (m), 1293 (w), 1271 (w), 

1259 (w), 1230 (w), 1206 (m), 1172 (s), 1130 (m), 1077 (w), 1004 (m), 952 (w), 931 (w), 920 (m), 845 

(m), 822 (s), 742 (s), 661 (m) cm-1. MS (APCI): m/z = 251.2 [C17H14O2+H]+. HR-MS (ESI): calculated 

for C17H15O2
+ [M+H]+: m/z = 251.10666, found: 251.10682 (Dev.: 0.17 mu; 0.67 ppm); calculated for 

C17H14NaO2
+ [M+Na]+: m/z = 273.08860, found: 273.08885 (Dev.: 0.25 mu; 0.90 ppm). The analytical 

data are in accordance with the literature.16 

 

2.4.2 2,2'-(9,9-Dimethyl-9H-fluorene-2,7-diyl)bis(4,4-dimethyl-4,5-dihydrooxazole) 
((Oxa)2) 

 

 

 

 

A modified literature procedure was used.15 S5 (501 mg, 2.00 mmol, 1.00 eq) and 2-amino-2-

methylpropan-1-ol (713 mg, 763 µL, 8.00 mmol, 4.00 eq) were dissolved in CH2Cl2 (6.7 mL, 0.3 M) 

and 4 Å MS (2.00 g) was added. The mixture was slowly stirred for 18 hours at 25 °C whereupon NBS 

(1.42 g, 8.00 mmol, 4.00 eq) was added in one portion and stirring was continued for another three hours 

at the same temperature. All solids were filtered off and the organic phase was washed with saturated 

NaHCO3 solution (3  20 mL). The combined aqueous phases were extracted with CH2Cl2 (2  20 mL). 

All organic phases were combined and washed with saturated Na2S2O3 solution (20 mL) and the aqueous 

phase was extracted with CH2Cl2 (20 mL). The combined organic phases were dried over anhydrous 

MgSO4, filtered and concentrated under reduced pressure on a rotary evaporator. Purification by flash 

column chromatography (SiO2, CH:EE 1:1 v:v) afforded (Oxa)2 (752 mg, 1.94 mmol, 97 %) as a 

colorless foam. 

 

Rf = 0.46 (SiO2, CH:EE 1:1 v:v). Mp.: 175 – 177 °C. 1H-NMR (360 MHz, CDCl3): δ = 8.03 (dd, 4JHH 

= 1.5 Hz, 5JHH = 0.6 Hz, 2H), 7.94 (dd, 3JHH = 8.0 Hz, 4JHH = 1.5 Hz, 2H), 7.75 (dd, 3JHH = 7.9 Hz, 5JHH 

= 0.7 Hz, 2H), 4.12 (s, 4H), 1.51 (s, 6H), 1.40 (s, 12H) ppm. 13C{1H}-NMR (91 MHz, CDCl3): δ = 

162.4 (2x), 154.5 (2x), 141.4 (2x), 127.7 (2x), 127.5 (2x), 122.8 (2x), 120.4 (2x), 79.2 (2x), 67.7 (2x), 

47.3, 28.6 (4x), 26.9 (2x) ppm. IR (ATR, neat): �̃� = 2962 (w), 2926 (w), 2889 (w), 2864 (w), 1645 (s), 

1615 (w), 1574 (w), 1460 (m), 1436 (w), 1421 (m), 1381 (w), 1362 (w), 1348 (m), 1305 (s), 1267 (s), 

1246 (m), 1196 (m), 1135 (w), 1087 (m), 1065 (s), 1058 (s), 991 (m), 968 (s), 938 (m), 921 (m), 900 

(m), 880 (m), 853 (w), 834 (s), 789 (w), 742 (s), 719 (s) cm-1. MS (APCI): m/z = 389.3 

[C25H28N2O2+H]+. HR-MS (ESI): calculated for C25H29N2O2
+ [M+H]+: m/z = 389.22235, found: 

389.22194 (Dev.: ‒0.41 mu; ‒1.05 ppm). The analytical data are in accordance with the literature.7 
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2.4.3 2,7-Bis(4,4-dimethyl-4,5-dihydrooxazol-2-yl)-9,9-dimethyl-9H-fluorene-3,6-diol 
((Oxa-OH)2) and 2,7-Bis(4,4-dimethyl-4,5-dihydrooxazol-2-yl)-9,9-dimethyl-9H-
fluoren-3-ol ((Oxa)2-OH) 

 

 

 

 

Prepared according to GP 1 from (Oxa)2 (194 mg, 500 µmol, 1.00 eq) in THF (1.25 mL, 0.4 M) and 

TMPMgCl·LiCl (X mL, Y mmol, Z eq, 1.20 M in THF). Stirring for four hours was followed by 

flushing with oxygen and stirring for another 24 hours. Saturated NH4Cl solution (10 mL), water 

(10 mL) and CH2Cl2 (20 mL) were added and the phases were separated. The aqueous phase was 

extracted with CH2Cl2 (4  20 mL). Purification by flash column chromatography (SiO2, CH:EE 30:1 

to 15:1 v:v) afforded (Oxa-OH)2 (X mg, Y µmol, Z %) as a colorless solid and (Oxa)2-OH (X mg, 

Y µmol, Z %) as an off-white solid. (Oxa-OH)2: Single crystals suitable for X-ray analysis were 

obtained from very slow diffusion of a cyclohexane layer into a CH2Cl2 solution of (Oxa-OH)2 and 

concomitant slow solvent evaporation. (Oxa)2-OH: Single crystals suitable for X-ray analysis were 

grown from CH2Cl2 solution by slow solvent evaporation. 

 

Table S1: Different conditions for the hydroxylation of 2,7-bis(oxazolinyl)-fluorene (Oxa)2. 

entrya TMPMgCl·LiCl 

(X mL, Y mmol, Z eq) 

products (X mg, Y µmol, Z %)b 

(Oxa-OH)2 (Oxa)2-OH 

1 2.50 mL, 3.00 mmol, 6.00 eq 75.2 mg, 179 µmol, 36 % 79.5 mg, 197 µmol, 39 % 

2 5.00 mL, 6.00 mmol, 12.0 eq 179 mg, 426 µmol, 85 % 18.0 mg, 44.5 µmol, 9 % 
a
 Reactions were conducted with (Oxa)2 (0.5 mmol) in THF (0.4 M) and metalation agent as described. 

b
 Isolated 

yields after column chromatography. Highlighted in green are the preferred structures. 

 

(Oxa-OH)2: Rf = 0.20 (SiO2, CH:EE 30:1 v:v). Rf = 0.58 (SiO2, CH:EE 15:1 v:v). Mp.: 285 – 287 °C. 
1H-NMR (360 MHz, CDCl3): δ = 12.33 (br. s, 2H), 7.66 (s, 2H), 7.34 (s, 2H), 4.14 (s, 4H), 1.46 (s, 

6H), 1.42 (s, 12H). ppm. 13C{1H}-NMR (91 MHz, CDCl3): δ = 163.9 (2x), 159.8 (2x), 145.2 (2x), 143.5 

(2x), 121.7 (2x), 110.4 (2x), 108.7 (2x), 78.5 (2x), 67.3 (2x), 45.9, 28.7 (4x), 27.9 (2x) ppm. IR (ATR, 

neat): �̃� = 2970 (w), 2919 (w), 2846 (w), 1634 (s), 1586 (m), 1458 (w), 1410 (s), 1381 (w), 1365 (m), 

1334 (w), 1290 (m), 1274 (s), 1226 (w), 1203 (s), 1175 (s), 1099 (s), 1060 (m), 1028 (s), 965 (s), 945 

(m), 922 (m), 899 (m), 865 (m), 803 (s), 780 (s), 734 (w), 705 (m), 679 (w) cm-1. MS (APCI): m/z = 

421.3 [C25H28N2O4+H]+. HR-MS (ESI): calculated for C25H30N2O4
+ [M+2H]2+: m/z = 211.10973, 

found: 211.10933 (Dev.: ‒0.40 mu; ‒1.89 ppm); calculated for C25H29N2O2
+ [M+H]+: m/z = 421.21218, 

found: 421.21132 (Dev.: ‒0.86 mu; ‒2.04 ppm). The analytical data are in accordance with the 

literature.7 
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(Oxa)2-OH: Rf = 0.06 (SiO2, CH:EE 30:1 v:v). Rf = 0.17 (SiO2, CH:EE 15:1 v:v). Mp.: 235 – 237 °C. 
1H-NMR (360 MHz, CDCl3): δ = 12.35 (br. s, 1H), 8.05 – 8.02 (m, 1H), 7.93 (dt, 3JHH = 7.9 Hz, 4JHH 

= 1.5 Hz, 1H), 7.72 (dt, 3JHH = 8.0 Hz, 5JHH = 0.8 Hz, 1H), 7.68 (s, 1H), 7.35 (s, 1H), 4.14 (d, 4JHH = 3.2 

Hz, 2H), 4.12 (d, 4JHH = 1.9 Hz, 2H), 1.49 (s, 6H), 1.42 – 1.40 (m, 12H) ppm. 1H-NMR (360 MHz, 

C6D6): δ = 12.73 (s, 1H), 8.40 (d, 4JHH = 1.5 Hz, 1H), 8.21 (dd, 3JHH = 7.9 Hz, 4JHH = 1.4 Hz, 1H), 7.88 

(s, 1H), 7.55 (s, 1H), 7.40 (dd, 3JHH = 8.0 Hz, 5JHH = 0.7 Hz, 1H), 3.76 (s, 2H), 3.49 (s, 2H), 1.30 (s, 6H), 

1.23 (s, 6H), 0.98 (s, 6H) ppm. 13C{1H}-NMR (91 MHz, CDCl3): δ = 163.8, 162.5, 159.9, 155.1, 144.5, 

143.3, 141.5, 141.5, 127.7, 122.8, 121.7, 120.7, 110.3, 108.4, 79.3, 78.5, 67.7, 67.3, 46.6, 28.7 (2x), 28.5 

(2x), 27.4 (2x) ppm. 13C{1H}-NMR (91 MHz, C6D6): δ = 164.4, 162.0, 161.0, 155.4, 144.7, 144.1, 

141.6, 128.9, 123.3, 122.1, 121.3, 110.6, 109.1, 79.0, 78.0, 68.0, 67.1, 46.6, 28.6 (2x), 28.2 (2x), 27.3 

(2x) ppm. IR (ATR, neat): 𝜈 ̃ = 2960 (w), 2930 (w), 2889 (w), 1638 (s), 1618 (m), 1594 (m), 1466 (m), 

1406 (m), 1389 (m), 1378 (w), 1365 (m), 1348 (m), 1322 (w), 1307 (m), 1276 (s), 1253 (m), 1222 (m), 

1203 (s), 1090 (m), 1064 (s), 993 (m), 969 (s), 952 (m), 914 (m), 899 (m), 887 (m), 877 (m), 866 (m), 

844 (s), 795 (s), 776 (s), 729 (m), 718 (s), 658 (m) cm-1. MS (APCI): m/z = 405.3 [C25H28N2O3+H]+. 

HR-MS (ESI): calculated for C25H29N2O3
+ [M+H]+: m/z = 405.21727, found: 405.21693 (Dev.: ‒0.34 

mu; ‒0.83 ppm). The analytical data are in accordance with the literature.7 

 

2.5 Preparation of 2-(Benzo[d]oxazol-2-yl)-7-bromo-9,9-dimethyl-9H-
fluoren-3-ol (BO-OH) 

 

 

 

 

 

 

 

 

Reaction conditions: a) 1) 2-aminophenol, 4 Å MS, DMSO, 100 °C, 4 h; 2) NBS, CH2Cl2, 25 °C, 2 h, 24 %; 

b) 2-aminophenol, I2, K2CO3, MeCN, 25 °C, 18 h; then 60 °C, 4 h, 28 %; c) 2-aminophenol, MnO2 (act.), MeCN, 

25 °C, 48 h; then 60 °C, 4 h, traces; d) 1) 2-aminophenol, EtOH, 90 °C, 4 h; 2) DDQ, CH2Cl2, 25 °C, 1 h, 93 %; 

e) 1) TMPMgCl·LiCl, THF, 25 °C, 4 h; 2) O2, 25 °C, 24 h, 35 % (61 % BRSM); f) Pd(OAc)2, Na2S2O8, 1,4-

dioxane, 80 °C, 16 h, 50 % (79 % BRSM). 
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2.5.1 2-(7-Bromo-9,9-dimethyl-9H-fluoren-2-yl)benzo[d]oxazole (BO) 

 

 

 

A modified literature procedure was used.15 S3 (1.51 g, 5.00 mmol, 1.00 eq) and 2-aminophenol 

(818 mg, 615 µL, 7.50 mmol, 1.50 eq) were dissolved in DMSO (12.5 mL, 0.4 M) and 4 Å MS (5.00 g) 

was added. The mixture was heated to 100 °C (oil bath temperature) and slowly stirred under these 

conditions for four hours. After cooling to ambient temperature, the solvent was lyophilized and the 

residue redissolved in CH2Cl2 (12.5 mL, 0.4 M). NBS (1.33 g, 7.50 mmol, 1.50 eq) was added in one 

portion and stirring was continued for another two hours at 25 °C. All solids were filtered off and the 

organic phase was washed with saturated NaHCO3 solution (3  20 mL). The combined aqueous phases 

were extracted with CH2Cl2 (2  20 mL). All organic phases were combined and washed with saturated 

Na2S2O3 solution (20 mL) and the aqueous phase was extracted with CH2Cl2 (20 mL). The combined 

organic phases were dried over anhydrous MgSO4, filtered and concentrated under reduced pressure on 

a rotary evaporator. Purification by flash column chromatography (SiO2, CH:EE 40:1 to 20:1 v:v) 

afforded BO (468 mg, 1.20 mmol, 24 %) as a yellowish solid. 

 

 

 

 

 

A modified literature procedure was used.17 S3 (301 mg, 1.00 mmol, 1.00 eq) and 2-aminophenol 

(120 mg, 90.3 µL, 1.10 mmol, 1.10 eq) were dissolved in MeCN (5.0 mL, 0.2 M). K2CO3 (415 mg, 

3.00 mmol, 3.00 eq) and I2 (508 mg, 2.00 mmol, 2.00 eq) were added successively and the mixture was 

stirred at 25 °C for 18 hours. Due to incomplete conversion of the intermediately formed N,O-acetale 

the mixture was heated to 60 °C for four hours. After cooling to ambient temperature solids were filtered 

off and the organic phase was diluted with CH2Cl2 (30 mL). Washing with saturated Na2S2O3 solution 

(30 mL) was followed by extraction of the aqueous phase with CH2Cl2 (4  20 mL). The combined 

organic phases were dried over anhydrous MgSO4, filtered and concentrated under reduced pressure on 

a rotary evaporator. Purification by flash column chromatography (SiO2, CH:EE 30:1 v:v) afforded BO 

(282 mg, 282 µmol, 28 %) as a colorless solid. 

 

 

 

 

 

BrCHOBr
N

O2-aminophenol, MnO2 (act.)

MeCN, 25 °C, 48 h; then 60 °C, 4 h

traces

S3 BO
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A modified literature procedure was used.18 S3 (301 mg, 1.00 mmol, 1.00 eq) and 2-aminophenol 

(120 mg, 90.3 µL, 1.10 mmol, 1.10 eq) were dissolved in MeCN (5.0 mL, 0.2 M). MnO2 (174 mg, 

2.00 mmol, 2.00 eq) was added and the mixture was stirred at 25 °C for three days. Due to low 

conversion to the desired product the mixture was heated to 60 °C for four hours, but the product 

formation remained very low, while no other side products were formed. 

 

 

 

 

 

A modified literature procedure was used.19 S3 (602 mg, 2.00 mmol, 1.00 eq) and 2-aminophenol 

(218 mg, 164 µL, 2.00 mmol, 1.00 eq) were dissolved in EtOH (10 mL, 0.2 M). The mixture was heated 

to 90 °C (oil bath temperature) and stirred under these conditions for four hours to give a red/orange 

solution. After cooling to ambient temperature, the solvent was removed on a rotary evaporator and the 

residue redissolved in CH2Cl2 (10 mL, 0.2 M). DDQ (499 mg, 2.20 mmol, 1.10 eq) suspended in CH2Cl2 

(10 mL) was added in one portion and stirring was continued for another one hour at 25 °C. Dilution 

with CH2Cl2 (20 mL) was followed by washing with saturated NaHCO3 solution (2  20 mL). The 

combined aqueous phases were extracted with CH2Cl2 (2  10 mL). The combined organic phases were 

dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure on a rotary evaporator. 

Purification by flash column chromatography (SiO2, CH:EE 20:1 v:v) afforded BO (723 mg, 1.85 mmol, 

93 %) as a colorless solid. Additionally, purification by recrystallization in hot methanol can be 

conducted to obtain BO as a colorless solid. 

 

Rf = 0.08 (SiO2, CH:EE 40:1 v:v). Rf = 0.12 (SiO2, CH:EE 30:1 v:v). Rf = 0.28 (SiO2, CH:EE 20:1 v:v). 

Mp.: 143 – 145 °C. 1H-NMR (360 MHz, CDCl3): δ = 8.35 – 8.32 (m, 1H), 8.26 (dt, 3JHH = 8.0 Hz, 4JHH 

= 1.2 Hz, 1H), 7.82 (d, 3JHH = 8.1 Hz, 1H), 7.81 – 7.77 (m, 1H), 7.64 (d, 3JHH = 8.1 Hz, 1H), 7.62 – 7.58 

(m, 2H), 7.53 – 7.49 (m, 1H), 7.40 – 7.34 (m, 2H), 1.57 (s, 6H) ppm. 13C{1H}-NMR (91 MHz, CDCl3): 

δ = 163.5, 156.5, 154.0, 150.9, 142.3, 141.7, 137.3, 130.6, 127.2, 126.5, 126.3, 125.2, 124.8, 122.4, 

122.2, 122.2, 120.6, 120.0, 110.7, 47.5, 27.0 (2x) ppm. IR (ATR, neat): �̃� = 2957 (w), 2919 (w), 2898 

(w), 2856 (w), 1615 (w), 1600 (w), 1558 (m), 1548 (m), 1469 (w), 1449 (m), 1412 (m), 1401 (m), 1360 

(w), 1352 (w), 1335 (w), 1310 (w), 1297 (w), 1261 (w), 1241 (m), 1192 (m), 1181 (m), 1139 (w), 1107 

(w), 1084 (w), 1060 (m), 1048 (m), 1001 (m), 938 (w), 924 (m), 906 (w), 898 (w), 892 (w), 879 (w), 

847 (m), 821 (s), 775 (m), 761 (s), 745 (s), 738 (s), 674 (m) cm-1. MS (APCI): m/z = 390.1 

[C22H16
79BrNO+H]+. HR-MS (ESI): calculated for C22H17

79BrNO+ [M+H]+: m/z = 390.04880, found: 

390.04883 (Dev.: 0.03 mu; 0.08 ppm). 

 

 

BrCHOBr
N

O1) 2-aminophenol, EtOH, 90 °C, 4 h

2) DDQ, CH2Cl2, 25 °C, 1 h

93 %
S3 BO
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2.5.2 2-(Benzo[d]oxazol-2-yl)-7-bromo-9,9-dimethyl-9H-fluoren-3-ol (BO-OH) 

 

 

 

 

Prepared according to GP 1 from BO (195 mg, 500 µmol, 1.00 eq) in THF (1.25 mL, 0.4 M) and 

TMPMgCl·LiCl (1.25 mL, 1.50 mmol, 3.00 eq, 1.20 M in THF). Stirring for four hours was followed 

by flushing with oxygen and stirring for another 24 hours. Saturated NH4Cl solution (10 mL), water 

(10 mL) and CH2Cl2 (20 mL) were added and the phases were separated. The aqueous phase was 

extracted with CH2Cl2 (4  20 mL). Purification by flash column chromatography (SiO2, CH:EE 1:0 to 

40:1 v:v) afforded BO-OH (71.9 mg, 177 µmol, 35 %) as a slightly yellow solid. Due to recovered 

starting material (81.6 mg, 209 µmol) the BRSM yield is determined to be 61 %. Single crystals suitable 

for X-ray analysis were grown from CH2Cl2 solution by slow solvent evaporation. 

 

Prepared according to GP 2 from BO (78.1 mg, 200 µmol, 1.00 eq) in 1,4-dioxane (2.00 mL, 0.1 M), 

Pd(OAc)2 (1.4 mg, 6.0 µmol, 3 mol%) and Na2S2O8 (59.5 mg, 250 µmol, 1.25 eq). Stirring for 16 hours 

was followed by cooling to ambient temperature and dilution with ethyl acetate (10 mL). Saturated 

NH4Cl solution (10 mL) and water (10 mL) were added and the phases were separated. The aqueous 

phase was extracted with ethyl acetate (4  20 mL). Purification by flash column chromatography (SiO2, 

CH:EE 1:0 to 40:1 v:v) afforded BO-OH (40.7 mg, 100 µmol, 50 %) as a slightly yellow solid. Due to 

recovered starting material (28.6 mg, 73.4 µmol) the BRSM yield is determined to be 79 %. 

 

Rf = 0.04 (SiO2, CH). Rf = 0.34 (SiO2, CH:EE 20:1 v:v). Mp.: 202 – 204 °C. 1H-NMR (360 MHz, 

CDCl3): δ = 11.64 (br. s, 1H), 8.03 (s, 1H), 7.75 – 7.70 (m, 1H), 7.64 – 7.57 (m, 3H), 7.49 (dd, 3JHH = 

8.2 Hz, 4JHH = 1.8 Hz, 1H), 7.41 – 7.35 (m, 3H), 1.55 (s, 6H) ppm. 13C{1H}-NMR (91 MHz, CDCl3):  

δ = 163.4, 158.9, 157.1, 149.2, 144.4, 143.8, 140.2, 137.2, 130.6, 126.5, 125.4, 125.2, 122.8, 122.5, 

120.9, 119.3, 110.7, 109.5, 108.6, 46.8, 27.5 (2x) ppm. IR (ATR, neat): �̃� = 3060 (w), 2957 (w), 2921 

(w), 2857 (w), 2811 (br), 1635 (m), 1590 (m), 1550 (m), 1471 (m), 1451 (m), 1406 (w), 1390 (m), 1359 

(w), 1339 (w), 1306 (w), 1287 (w), 1279 (w), 1262 (m), 1246 (m), 1205 (m), 1142 (w), 1130 (w), 1109 

(w), 1091 (m), 1061 (m), 1047 (m), 1001 (w), 963 (w), 948 (w), 926 (w), 911 (m), 897 (m), 879 (m), 

869 (m), 825 (s), 800 (m), 762 (s), 739 (s), 725 (m), 696 (s), 672 (m) cm-1. MS (APCI): m/z = 406.1 

[C22H16
79BrNO2+H]+. HR-MS (ESI): calculated for C22H17

79BrNO2
+ [M+H]+: m/z = 406.04372, found: 

406.04351 (Dev.: ‒0.20 mu; ‒0.50 ppm). 
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2.6 Preparation of 7-Bromo-9,9-dimethyl-2-(naphtho[2,3-d]oxazol-2-yl)-
9H-fluoren-3-ol (NO-OH) 

 

 

 

 

 

 

 

 

Reaction conditions: a) 1) 3-amino-2-naphthol, EtOH, 90 °C, 6 h; 2) DDQ, CH2Cl2, 25 °C, 1 h, 45 %; 

b) 1) TMPMgCl·LiCl, THF, 25 °C, 4 h; 2) O2, 25 °C, 24 h, 29 % (51 % BRSM); c) Pd(OAc)2, Na2S2O8, 1,4-

dioxane, 80 °C, 16 h, 33 % (71 % BRSM). 

 

2.6.1 2-(7-Bromo-9,9-dimethyl-9H-fluoren-2-yl)naphtho[2,3-d]oxazole (NO) 

 

 

 

A modified literature procedure was used.19 S3 (602 mg, 2.00 mmol, 1.00 eq) and 3-amino-2-naphthol 

(318 mg, 2.00 mmol, 1.00 eq) were dissolved in EtOH (10 mL, 0.2 M). The mixture was heated to 90 °C 

(oil bath temperature) and stirred under these conditions for six hours to give a dark red solution. After 

cooling to ambient temperature, the solvent was removed on a rotary evaporator and the residue 

redissolved in CH2Cl2 (10 mL, 0.2 M). DDQ (499 mg, 2.20 mmol, 1.10 eq) suspended in CH2Cl2 

(10 mL) was added in one portion and stirring was continued for another one hour at 25 °C. Dilution 

with CH2Cl2 (20 mL) was followed by washing with saturated NaHCO3 solution (2  20 mL). The 

combined aqueous phases were extracted with CH2Cl2 (2  10 mL). The combined organic phases were 

dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure on a rotary evaporator. 

Purification by flash column chromatography (SiO2, CH:EE 25:1 v:v) afforded NO (394 mg, 895 µmol, 

45 %) as a colorless solid. 

 

Rf = 0.24 (SiO2, CH:EE 25:1 v:v). Mp.: 232 – 234 °C. 1H-NMR (360 MHz, CDCl3): δ = 8.40 (d, 4JHH 

= 1.5 Hz, 1H), 8.32 (dd, 3JHH = 8.0 Hz, 4JHH = 1.6 Hz, 1H), 8.21 (s, 1H), 8.05 – 8.00 (m, 1H), 7.99 – 

7.94 (m, 2H), 7.84 (d, 3JHH = 8.0 Hz, 1H), 7.66 – 7.60 (m, 2H), 7.54 – 7.45 (m, 3H), 1.59 (s, 6H) ppm. 
13C{1H}-NMR (91 MHz, CDCl3): δ = 165.5, 156.6, 154.0, 149.8, 142.3, 142.2, 137.2, 131.9, 131.7, 

130.6, 128.7, 128.1, 127.8, 126.5, 125.9, 125.6, 124.9, 122.6 (2x), 122.3, 120.7, 117.2, 106.4, 47.6, 27.0 
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(2x) ppm. IR (ATR, neat): 𝜈 ̃ = 3051 (w), 2965 (w), 2923 (w), 2859 (w), 1694 (w), 1615 (w), 1557 (m), 

1505 (w), 1463 (w), 1443 (w), 1401 (m), 1360 (w), 1349 (w), 1315 (w), 1306 (w), 1259 (w), 1246 (m), 

1210 (w), 1153 (w), 1135 (w), 1105 (w), 1083 (w), 1059 (w), 1046 (m), 1016 (w), 1005 (w), 968 (w), 

938 (w), 923 (w), 909 (w), 899 (w), 858 (s), 814 (s), 796 (m), 771 (m), 761 (w), 745 (m), 733 (s), 716 

(s), 675 (w) cm-1. MS (APCI): m/z = 440.1 [C26H18
79BrNO+H]+. HR-MS (ESI): calculated for 

C26H19
79BrNO+ [M+H]+: m/z = 440.06445, found: 440.06495 (Dev.: 0.50 mu; 1.13 ppm). 

 

2.6.2 7-Bromo-9,9-dimethyl-2-(naphtho[2,3-d]oxazol-2-yl)-9H-fluoren-3-ol (NO-OH) 

 

 

 

 

Prepared according to GP 1 from NO (88.1 mg, 200 µmol, 1.00 eq) in THF (500 µL, 0.4 M) and 

TMPMgCl·LiCl (500 µL, 600 µmol, 3.00 eq, 1.20 M in THF). Stirring for four hours was followed by 

flushing with oxygen and stirring for another 24 hours. Saturated NH4Cl solution (10 mL), water 

(10 mL) and CH2Cl2 (20 mL) were added and the phases were separated. The aqueous phase was 

extracted with CH2Cl2 (4  20 mL). Purification by flash column chromatography (SiO2, CH:EE 1:0 to 

40:1 to 20:1 v:v) afforded NO-OH (26.3 mg, 57.6 µmol, 29 %) as a yellow solid. Due to recovered 

starting material (38.0 mg, 86.2 µmol) the BRSM yield is determined to be 51 %. Single crystals suitable 

for X-ray analysis were grown from CHCl3 solution by slow solvent evaporation. 

 

Prepared according to GP 2 from NO (88.1 mg, 200 µmol, 1.00 eq) in 1,4-dioxane (2.00 mL, 0.1 M), 

Pd(OAc)2 (1.4 mg, 6.0 µmol, 3 mol%) and Na2S2O8 (59.5 mg, 250 µmol, 1.25 eq). Stirring for 16 hours 

was followed by cooling to ambient temperature and dilution with ethyl acetate (10 mL). Saturated 

NH4Cl solution (10 mL) and water (10 mL) were added and the phases were separated. The aqueous 

phase was extracted with ethyl acetate (4  20 mL). Purification by flash column chromatography (SiO2, 

CH:EE 1:0 to 40:1 v:v) afforded NO-OH (30.5 mg, 66.8 µmol, 33 %) as a yellow solid. Due to 

recovered starting material (46.7 mg, 106 µmol) the BRSM yield is determined to be 71 %. 

 

Rf = 0.03 (SiO2, CH). Rf = 0.14 (SiO2, CH:EE 40:1 v:v). Rf = 0.26 (SiO2, CH:EE 20:1 v:v). Mp.: 

248 – 258 °C (long melting). 1H-NMR (360 MHz, CDCl3): δ = 11.67 (br. s, 1H), 8.12 (s, 1H), 8.08 (s, 

1H), 8.03 – 7.94 (m, 3H), 7.62 – 7.42 (m, 5H), 7.39 (s, 1H), 1.57 (s, 6H) ppm. 13C{1H}-NMR (91 MHz, 

CDCl3): δ = 165.4, 159.6, 157.2, 148.1, 144.5 (2x), 140.0, 137.1, 131.8 (2x), 130.6, 128.6, 128.1, 126.5, 

125.8, 125.2, 123.0, 122.6, 121.3, 116.5, 109.2, 108.7, 106.5, 46.9, 27.5 (2x) ppm. IR (ATR, neat): 𝜈 ̃ 

= 3026 (w), 2955 (w), 2917 (m), 2849 (w), 2660 (br), 1644 (w), 1628 (w), 1592 (m), 1556 (m), 1461 

(m), 1439 (m), 1404 (m), 1391 (m), 1308 (w), 1284 (w), 1270 (m), 1249 (m), 1206 (m), 1166 (w), 1154 

(w), 1135 (m), 1089 (m), 1061 (m), 1040 (m), 961 (m), 943 (w), 929 (m), 914 (w), 895 (w), 866 (m), 
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849 (s), 821 (m), 807 (s), 752 (s), 736 (s), 702 (s), 666 (s) cm-1. MS (APCI): m/z = 456.1 

[C26H18
79BrNO2+H]+. HR-MS (ESI): calculated for C26H19

79BrNO2
+ [M+H]+: m/z = 456.05937, found: 

456.05852 (Dev.: ‒0.84 mu; ‒1.85 ppm). 

 

2.7 Preparation of 2-(Benzo[d]thiazol-2-yl)-7-bromo-9,9-dimethyl-9H-
fluoren-3-ol (BS-OH) 

 

 

 

 

 

 

 

 

Reaction conditions: a) 2-aminothiophenol, DMSO, 150 °C, 1 h, 83 %; b) 1) TMPMgCl·LiCl, THF, 25 °C, 4 h; 

2) O2, 25 °C, 24 h, 27 % (52 % BRSM); c) Pd(OAc)2, Na2S2O8, 1,4-dioxane, 80 °C, 16 h, 42 % (82 % BRSM). 

 

2.7.1 2-(7-Bromo-9,9-dimethyl-9H-fluoren-2-yl)benzo[d]thiazole (BS) 

 

 

 

 

A modified literature procedure was used.20 S3 (2.41 g, 8.00 mmol, 1.00 eq) and 2-aminothiophenol 

(1.30 g, 1.11 mL, 10.4 mmol, 1.30 eq) were dissolved in DMSO (8.0 mL, 1.0 M). The mixture was 

heated to 150 °C (oil bath temperature) and stirred under these conditions for one hour to give a dark 

green solution. After cooling to ambient temperature, the solvent was lyophilized and the residue was 

diluted in CH2Cl2 (50 mL). Water (50 mL) was added and the phases were separated. The aqueous phase 

was extracted with CH2Cl2 (3  30 mL). The combined organic phases were dried over anhydrous 

Na2SO4, filtered and concentrated under reduced pressure on a rotary evaporator. Purification by flash 

column chromatography (SiO2, CH:EE 30:1 v:v) afforded BS (2.70 g, 6.64 mmol, 83 %) as a colorless 

solid. Additionally, purification by recrystallization in hot cyclohexane can be conducted to obtain BS 

as a colorless solid. 

 

Rf = 0.36 (SiO2, CH:EE 30:1 v:v). Mp.: 166 – 168 °C. 1H-NMR (360 MHz, CDCl3): δ = 8.21 (d, 4JHH 

= 1.6 Hz, 1H), 8.10 (dt, 3JHH = 8.3 Hz, 4JHH = 0.9 Hz, 1H), 8.04 (dd, 3JHH = 7.9 Hz, 4JHH = 1.6 Hz, 1H), 

7.96 – 7.88 (m, 1H), 7.78 (d, 3JHH = 7.9 Hz, 1H), 7.63 (d, 3JHH = 8.1 Hz, 1H), 7.60 (d, 4JHH = 1.8 Hz, 

1H), 7.54 – 7.48 (m, 2H), 7.43 – 7.38 (m, 1H), 1.57 (s, 6H) ppm. 13C{1H}-NMR (91 MHz, CDCl3):      
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δ = 168.4, 156.5, 154.3, 154.2, 141.2, 137.3, 135.1, 133.0, 130.5, 127.5, 126.5, 126.5, 125.3, 123.2, 

122.2, 122.1, 121.7, 121.7, 120.6, 47.5, 27.1 (2x) ppm. IR (ATR, neat): �̃� = 2953 (w), 2916 (w), 2902 

(w), 2858 (w), 1600 (w), 1568 (w), 1509 (m), 1475 (m), 1455 (m), 1434 (m), 1404 (m), 1381 (m), 1361 

(w), 1339 (w), 1315 (m), 1287 (m), 1274 (w), 1252 (m), 1217 (m), 1203 (m), 1154 (m), 1135 (m), 1127 

(w), 1119 (w), 1092 (m), 1084 (m), 1060 (m), 1016 (w), 1006 (m), 976 (s), 927 (m), 880 (m), 869 (m), 

858 (m), 834 (m), 822 (m), 801 (s), 790 (m), 763 (m), 751 (s), 730 (s), 715 (s), 681 (s), 667 (m) cm-1. 

MS (APCI): m/z = 406.1 [C22H16
79BrNS+H]+. HR-MS (ESI): calculated for C22H17

79BrNS+ [M+H]+: 

m/z = 406.02596, found: 406.02559 (Dev.: ‒0.36 mu; ‒0.90 ppm); calculated for C44H32
79Br2N2NaS2

+ 

[2M+Na]+: m/z = 833.02659, found: 833.02538 (Dev.: ‒1.20 mu; ‒1.44 ppm). 

 

2.7.2 2-(Benzo[d]thiazol-2-yl)-7-bromo-9,9-dimethyl-9H-fluoren-3-ol (BS-OH) 

 

 

 

 

Prepared according to GP 1 from BS (203 mg, 500 µmol, 1.00 eq) in THF (1.25 mL, 0.4 M) and 

TMPMgCl·LiCl (1.25 mL, 1.50 mmol, 3.00 eq, 1.20 M in THF). Stirring for four hours was followed 

by flushing with oxygen and stirring for another 24 hours. Saturated NH4Cl solution (10 mL), water 

(10 mL) and CH2Cl2 (20 mL) were added and the phases were separated. The aqueous phase was 

extracted with CH2Cl2 (4  20 mL). Purification by flash column chromatography (SiO2, CH:EE 1:0 to 

80:1 v:v) afforded BS-OH (56.4 mg, 134 µmol, 27 %) as a yellow solid. Due to recovered starting 

material (97.9 mg, 241 µmol) the BRSM yield is determined to be 52 %. Single crystals suitable for X-

ray analysis were grown from CH2Cl2 solution by slow solvent evaporation. 

 

Prepared according to GP 2 from BS (81.3 mg, 200 µmol, 1.00 eq) in 1,4-dioxane (2.00 mL, 0.1 M), 

Pd(OAc)2 (1.4 mg, 6.0 µmol, 3 mol%) and Na2S2O8 (59.5 mg, 250 µmol, 1.25 eq). Stirring for 16 hours 

was followed by cooling to ambient temperature and dilution with ethyl acetate (10 mL). Saturated 

NH4Cl solution (10 mL) and water (10 mL) were added and the phases were separated. The aqueous 

phase was extracted with ethyl acetate (4  20 mL). Purification by flash column chromatography (SiO2, 

CH:EE 1:0 to 80:1 v:v) afforded BS-OH (35.8 mg, 84.8 µmol, 42 %) as a yellow solid. Due to recovered 

starting material (39.0 mg, 96.1 µmol) the BRSM yield is determined to be 82 %. 

 

Rf = 0.16 (SiO2, CH). Rf = 0.31 (SiO2, CH:EE 80:1 v:v). Mp.: 198 – 200 °C. 1H-NMR (360 MHz, 

CDCl3): δ = 12.74 (s, 1H), 7.99 (ddd, 3JHH = 8.1 Hz, 4JHH = 1.2 Hz, 5JHH = 0.7 Hz, 1H), 7.91 (ddd, 3JHH 

= 8.0 Hz, 4JHH = 1.3 Hz, 5JHH = 0.6 Hz, 1H), 7.64 (s, 1H), 7.59 (d, 3JHH = 6.6 Hz, 1H), 7.57 (s, 1H), 7.54 

– 7.47 (m, 2H), 7.41 (ddd, 3JHH = 8.2 Hz, 3JHH = 7.2 Hz, 4JHH = 1.2 Hz, 1H), 7.38 (s, 1H), 1.54 (s, 6H) 

ppm. 13C{1H}-NMR (91 MHz, CDCl3): δ = 169.7, 158.2, 157.0, 152.0, 144.4, 143.1, 137.2, 132.6, 
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130.6, 126.9, 126.4, 125.6, 122.6, 122.4, 122.2, 122.1, 121.6, 116.0, 109.0, 46.8, 27.6 (2x) ppm. IR 

(ATR, neat): �̃� = 2959 (w), 2919 (w), 2898 (w), 2859 (w), 2771 (br), 1633 (w), 1589 (m), 1506 (w), 

1476 (m), 1455 (m), 1441 (m), 1408 (m), 1391 (m), 1359 (m), 1316 (w), 1301 (w), 1277 (w), 1247 (m), 

1200 (s), 1160 (m), 1127 (m), 1085 (m), 1060 (m), 1020 (w), 992 (m), 937 (m), 910 (m), 867 (m), 855 

(m), 820 (m), 810 (s), 757 (s), 743 (s), 722 (s), 696 (s), 686 (s) cm-1. MS (APCI): m/z = 422.1 

[C22H16
79BrNOS+H]+. HR-MS (ESI): calculated for C22H17

79BrNOS+ [M+H]+: m/z = 422.02087, found: 

422.02067 (Dev.: ‒0.20 mu; ‒0.48 ppm). 

 

2.8 Preparation of 2-(Benzo[d][1,3]selenazol-2-yl)-7-bromo-9,9-dimethyl-
9H-fluoren-3-ol (BSe-OH) 

 

 

 

 

 

 

 

 

 

 

 

 

Reaction conditions: a) 1) nBuLi, THF, ‒78 °C, 1 h; 2) Se0, ‒78 °C to 25 °C, 12 h; 3) aq. K3[Fe(CN)6], 25 °C, 2 h, 

91 %; b) Se0, CuO, KOH, DMSO, 90 °C, 24 h, 87 %; c) S6, Na2S2O5, DMSO, 120 °C, 21 h, 70 %; d) Pd(OAc)2, 

Na2S2O8, 1,4-dioxane, 80 °C, 16 h, 25 % (61 % BRSM). 

 

2.8.1 2,2'-Diselanediyldianiline (S6) 

 

 

 

 

A modified literature procedure was used.21 A heat gun-dried and nitrogen-flushed Schlenk flask was 

charged with 2-iodoaniline (438 mg, 2.00 mmol, 1.00 eq) and anhydrous THF (8.0 mL, 0.25 M) was 

added. The solution was cooled to ‒78 °C and nBuLi (2.40 mL, 6.00 mmol, 3.00 eq, 2.5 M in hexane) 

was added via syringe pump (0.4 mL/min) through a rubber septum to the vigorously stirred mixture. 

The turbid, yellow solution was stirred for one hour at ‒78 °C and elemental selenium (158 mg, 

2.00 mmol, 1.00 eq) was added in one portion. Stirring was continued for 12 hours while the mixture 
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was allowed to warm slowly to 25 °C. In a beaker, K3[Fe(CN)6] (1.32 g, 4.00 mmol, 2.00 eq) was 

dissolved in water (60 mL) and the reaction mixture was poured into the aqueous solution. Stirring at 

25 °C for two hours was followed by the addition of ethyl acetate (50 mL). The phases were separated 

and the aqueous layer was extracted with ethyl acetate (3  50 mL). The combined organic layers were 

dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure on a rotary evaporator. 

Purification by flash column chromatography (SiO2, CH:EE 6:1 v:v) afforded S6 (312 mg, 912 µmol, 

91 %) as a red oil, which solidified upon standing at 25 °C to give a red solid. 

 

 

 

 

A modified literature procedure was used.22 A heat gun-dried and nitrogen-flushed Schlenk flask was 

charged with 2-iodoaniline (4.38 g, 20.0 mmol, 1.00 eq) and anhydrous DMSO (40 mL, 0.5 M) was 

added. Elemental selenium (3.16 g, 40.0 mmol, 2.00 eq), CuO (159 mg, 2.00 mmol, 0.10 eq) and KOH 

platelets (2.24 g, 40.0 mmol, 2.00 eq) were added successively at 25 °C and the mixture was heated to 

90 °C (oil bath temperature) for 24 hours. After cooling to ambient temperature, the solvent was 

lyophilized and the residue was diluted in water (100 mL) and diethyl ether (200 mL) and insoluble 

solids were filtered off. The phases were separated and the aqueous layer was extracted with ethyl acetate 

(6  100 mL). The combined organic layers were dried over anhydrous Na2SO4, filtered and 

concentrated under reduced pressure on a rotary evaporator. Purification by flash column 

chromatography (SiO2, CH:EE 6:1 v:v) afforded S6 (2.97 g, 8.68 mmol, 87 %) as an orange/red solid. 

 

Rf = 0.27 (SiO2, CH:EE 6:1 v:v). Mp.: 72 – 74 °C. 1H-NMR (360 MHz, CDCl3): δ = 7.35 (dd, 3JHH = 

7.7 Hz, 4JHH = 1.4 Hz, 2H), 7.17 – 7.11 (m, 2H), 6.72 (dd, 3JHH = 8.0 Hz, 4JHH = 1.3 Hz, 2H), 6.56 (td, 
3JHH = 7.7 Hz, 4JHH = 1.2 Hz, 2H), 4.25 (s, 4H) ppm. 13C{1H}-NMR (91 MHz, CDCl3): δ = 148.9 (2x), 

138.4 (2x), 131.7 (2x), 118.6 (2x), 115.1 (2x), 114.9 (2x) ppm. 77Se-NMR (69 MHz, CDCl3): δ = 405.9 

(s) ppm. IR (ATR, neat): 𝜈 ̃ = 3411 (w), 3307 (w), 3175 (w), 3054 (w), 3010 (w), 2953 (w), 2918 (w), 

2850 (w), 2779 (w), 2606 (w), 1941 (w), 1907 (w), 1599 (m), 1558 (m), 1516 (w), 1471 (s), 1442 (m), 

1307 (m), 1249 (m), 1185 (w), 1159 (m), 1139 (m), 1079 (w), 1044 (w), 1015 (m), 962 (w), 935 (m), 

907 (w), 889 (w), 848 (m), 831 (w), 744 (s) cm-1. MS (EI, 70 eV): m/z = 343.9 [C12H12N2
80Se2]+·. HR-

MS (ESI): calculated for C12H13N2
80Se2

+ [M+H]+: m/z = 344.94060, found: 344.94045 (Dev.: ‒0.15 mu; 

‒0.44 ppm); calculated for C12H12N2Na80Se2
+ [M+Na]+: m/z = 366.92255, found: 366.92231 (Dev.: ‒

0.24 mu; ‒0.64 ppm). The analytical data are in accordance with the literature.23 
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2.8.2 2-(7-Bromo-9,9-dimethyl-9H-fluoren-2-yl)benzo[d][1,3]selenazole (BSe) 

 

 

 

 

A modified literature procedure was used.24 A heat gun-dried and nitrogen-flushed Schlenk flask was 

charged with S3 (1.81 g, 6.00 mmol, 1.00 eq) and anhydrous DMSO (20 mL, 0.3 M) was added. 

Na2S2O5 (1.14 g, 6.00 mmol, 1.00 eq) and S6 (1.03 g, 3.00 mmol, 0.50 eq) were added successively at 

25 °C and the mixture was heated to 120 °C (oil bath temperature) for 21 hours. After cooling to ambient 

temperature, the solvent was lyophilized and the residue was diluted in water (100 mL) and CH2Cl2 

(100 mL) and insoluble solids were filtered off. The phases were separated and the aqueous layer was 

extracted with CH2Cl2 (5  50 mL). The combined organic layers were dried over anhydrous Na2SO4, 

filtered and concentrated under reduced pressure on a rotary evaporator. Purification by flash column 

chromatography (SiO2, CH:EE 50:1 v:v) afforded BSe (1.89 g, 4.17 mmol, 70 %) as a slightly yellow 

solid. Additionally, purification by recrystallization in hot methanol can be conducted to obtain BSe as 

a beige solid. 

 

Rf = 0.30 (SiO2, CH:EE 50:1 v:v). Mp.: 206 – 208 °C. 1H-NMR (360 MHz, CDCl3): δ = 8.17 – 8.10 

(m, 2H), 7.98 – 7.90 (m, 2H), 7.75 (dd, 3JHH = 8.1 Hz, 4JHH = 1.4 Hz, 1H), 7.63 (dd, 3JHH = 8.1 Hz, 4JHH 

= 1.3 Hz, 1H), 7.60 (d, 4JHH = 1.8 Hz, 1H), 7.53 – 7.47 (m, 2H), 7.33 (t, 3JHH = 7.6 Hz, 1H), 1.57 (s, 6H) 

ppm. 13C{1H}-NMR (91 MHz, CDCl3): δ = 172.8, 156.5, 155.9, 154.2, 141.4, 138.3, 137.3, 135.5, 

130.6, 128.4, 126.6, 126.5, 125.4, 125.0, 124.8, 122.3, 122.1, 121.9, 120.7, 47.5, 27.1 (2x) ppm. 77Se-

NMR (69 MHz, CDCl3): δ = 616.3 (s) ppm. IR (ATR, neat): �̃� = 3058 (w), 3024 (w), 3001 (w), 2950 

(w), 2914 (w), 2899 (w), 2856 (w), 1566 (w), 1517 (m), 1478 (w), 1458 (w), 1449 (w), 1435 (m), 1413 

(m), 1402 (m), 1380 (w), 1360 (w), 1339 (w), 1307 (m), 1287 (w), 1272 (w), 1251 (m), 1217 (w), 1192 

(m), 1153 (w), 1133 (w), 1116 (w), 1092 (w), 1082 (w), 1017 (w), 1004 (w), 960 (m), 933 (m), 926 (m), 

874 (w), 865 (m), 859 (m), 843 (w), 834 (m), 801 (s), 778 (m), 763 (m), 749 (s), 730 (s), 708 (s), 671 

(w), 664 (m) cm-1. MS (APCI): m/z = 454.1 [C22H16
79BrN80Se+H]+. HR-MS (ESI): calculated for 

C22H17
79BrN76Se+ [M+H]+: m/z = 449.97320, found: 449.97238 (Dev.: ‒0.82 mu; ‒1.82 ppm). 

 

2.8.3 2-(Benzo[d][1,3]selenazol-2-yl)-7-bromo-9,9-dimethyl-9H-fluoren-3-ol (BSe-OH) 

 

 

 

 

Conducted according to GP 1 from BSe (113 mg, 250 µmol, 1.00 eq) in THF (625 µL, 0.4 M) and 

TMPMgCl·LiCl (625 µL, 750 µmol, 3.00 eq, 1.20 M in THF). Stirring for four hours was followed by 
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flushing with oxygen and stirring for another 24 hours. No desired product was observed. 

 

Prepared according to GP 2 from BSe (90.7 mg, 200 µmol, 1.00 eq) in 1,4-dioxane (2.00 mL, 0.1 M), 

Pd(OAc)2 (1.4 mg, 6.0 µmol, 3 mol%) and Na2S2O8 (59.5 mg, 250 µmol, 1.25 eq). Stirring for 48 hours 

was followed by cooling to ambient temperature and dilution with ethyl acetate (10 mL). Saturated 

NH4Cl solution (10 mL) and water (10 mL) were added and the phases were separated. The aqueous 

phase was extracted with ethyl acetate (4  20 mL). Purification by flash column chromatography (SiO2, 

CH:EE 1:0 to 50:1 v:v) afforded BSe-OH (23.7 mg, 50.5 µmol, 25 %) as an orange solid. Due to 

recovered starting material (53.0 mg, 117 µmol) the BRSM yield is determined to be 61 %. Single 

crystals suitable for X-ray analysis were grown from CH2Cl2 solution by slow solvent evaporation. 

 

Rf = 0.22 (SiO2, CH). Rf = 0.38 (SiO2, CH:EE 50:1 v:v). Mp.: 223 – 225 °C. 1H-NMR (360 MHz, 

CDCl3): δ = 12.79 (br. s, 1H), 8.01 (d, 3JHH = 8.1 Hz, 1H), 7.93 (d, 3JHH = 7.9 Hz, 1H), 7.61 – 7.56 (m, 

2H), 7.53 – 7.46 (m, 3H), 7.37 – 7.30 (m, 2H), 1.54 (s, 6H) ppm. 13C{1H}-NMR (91 MHz, CDCl3):      

δ = 174.2, 157.6, 157.1, 144.7, 137.4, 137.2, 131.8, 130.6, 127.0, 126.4, 125.7, 124.8, 123.7, 123.7, 

123.6, 123.6, 122.7, 122.4, 108.9, 46.8, 27.6 (2x) ppm. 77Se-NMR (69 MHz, CDCl3): δ = 602.3 (s) 

ppm. IR (ATR, neat): �̃� = 3058 (w), 3004 (w), 2958 (w), 2921 (w), 2858 (w), 2772 (br), 1723 (w), 1633 

(w), 1590 (w), 1515 (w), 1478 (w), 1462 (w), 1453 (w), 1440 (m), 1410 (w), 1390 (m), 1358 (w), 1308 

(w), 1287 (w), 1273 (w), 1257 (w), 1244 (w), 1224 (w), 1194 (m), 1173 (m), 1130 (w), 1119 (w), 1092 

(w), 1084 (w), 1059 (w), 1049 (w), 1021 (w), 984 (m), 932 (w), 905 (m), 863 (m), 848 (m), 808 (s), 755 

(s), 738 (s), 714 (s), 692 (s), 670 (m) cm-1. MS (APCI): m/z = 470.1 [C22H16
79BrNO80Se+H]+. HR-MS 

(ESI): calculated for C22H17
79BrNO76Se+ [M+H]+: m/z = 465.96812, found: 465.96825 (Dev.: 0.13 mu; 

0.28 ppm). 
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3 Optical Properties 

3.1 2-(7-Bromo-9,9-dimethyl-9H-fluoren-2-yl)-4,4-dimethyl-4,5-
dihydrooxazole (Oxa) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S1: Optical Properties of compound Oxa in different solvents, extinction (solid line) and 

emission (dotted line). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2: Fluorescence decay of compound Oxa in different solvents. 
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3.2 7-Bromo-2-(4,4-dimethyl-4,5-dihydrooxazol-2-yl)-9,9-dimethyl-9H-
fluoren-3-ol (Oxa-OH) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3: Optical Properties of compound Oxa-OH in different solvents and in solid state, extinction 

(solid line) and emission (dotted line). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4: Fluorescence decay of compound Oxa-OH in different solvents and solid state. 
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3.3 2,2'-(9,9-Dimethyl-9H-fluorene-2,7-diyl)bis(4,4-dimethyl-4,5-
dihydrooxazole) ((Oxa)2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S5: Optical Properties of compound (Oxa)2 in different solvents, extinction (solid line) and 

emission (dotted line). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6: Fluorescence decay of compound (Oxa)2 in different solvents. 
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3.4 2,7-Bis(4,4-dimethyl-4,5-dihydrooxazol-2-yl)-9,9-dimethyl-9H-fluoren-
3-ol ((Oxa)2-OH) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S7: Optical Properties of compound (Oxa)2-OH in different solvents and in solid state, 

extinction (solid line) and emission (dotted line). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S8: Fluorescence decay of compound (Oxa)2-OH in different solvents and solid state. 

 

 

 

 




