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[bookmark: _Toc25874715]General Information
Solvents and Reagents
All chemicals were purchased from commercial sources and used as received unless otherwise noted. Solvents used were all commercial grade and used as received with no drying, all reactions were performed in oven-dried glassware under ambient atmosphere unless otherwise stated. Deuterated solvents for NMR spectroscopic analysis were purchased from Euriso-top. 
Analysis
NMR experiments were performed in deuterated solvents. 1H NMR, 13C NMR, 11B NMR and 19F spectra were recorded on 300 Avance (300 MHz), 400 Avance (400 MHz) and 400 AvanceIII (400 MHz) Bruker spectrometers. All spectra were recorded at ambient temperature (298 K). Chemical shifts (δ) are reported in parts per million (ppm) relative to the residual protium in the solvents (1H) or the solvent carbon (13C) as internal standards. Multiplicity of signals is indicated using the following abbreviations: s (singlet), b (broad), d (doublet), t (triplet), q (quartet), dd (doublet of doublets), dt (doublet of triplet), td (triplet of doublet), hept (heptet) and m (multiplet). Reactions were monitored using Merck Silica gel 60 F254 glass backed plates. TLC plates were visualized by UV fluorescence (λ= 254, 365 nm) and KMNO4 stain. Flash column chromatography was performed using VWR Chemicals Silica gel 60 – 200 µm or on an automated Interchim puriFlash system using pre-packed Interchim 30 µm Silica gel cartridges. IR spectra were recorded on a PerkinElmer Spectrum One or Frontier FT-IR spectrometer with frequencies expressed in cm-1. UV/Vis spectra were recorded on an Agilent 8453 Spectroscopy System using a 10 mm Quartz cuvette. Fluorescence spectra were recorded on a HORIBA Jobin Yvon FluoroMax-4 Spectrofluorometer. High-resolution mass spectra (HRMS) were recorded using either electrospray ionization (ESI) or desorption chemical ionization (DCI) using a Waters GCT Premier or Sciex QTRAP 4500 AB or Thermo Fisher Scientific DSQ II spectrometers.
[bookmark: _Toc529347264][bookmark: _Toc25874716]Synthetic procedures and characterisation data for 1 – 12
[bookmark: _Hlk514917907]2-bromophenylthiourea (1)


A two-necked 250 mL round-bottom flask was charged with a stir bar, condenser, NH4SCN (10.9250 g, 0.13 mol) and acetone (50 mL). Benzoyl chloride (13.93 mL, 0.12 mol) was added dropwise via syringe to the rapidly stirring reaction mixture. The mixture was heated at reflux for 15 minutes, and then cooled back down to room temperature. In an addition funnel, 2-bromoaniline (22.63 mL, 0.1 mol) was dissolved in acetone (25 mL), this solution was added dropwise to the vigorously stirring reaction mixture over 15 minutes; the reaction mixture was then heated at reflux for 1 hour. The crude mixture was then dropped onto excess water and vigorously stirred. A yellow precipitate formed and was collected by filtration and washed with water until washes were colourless. The precipitate was then washed with cold MeOH/H2O solution (1:1). In a 1L Erlenmeyer flask, 10% aq. NaOH solution (400 mL) was prepared and heated to 80 °C. The washed precipitate was then added to this base solution for hydrolysis. The precipitate dissolved into the base solution producing a clear yellow solution, this was stirred at 80 °C for 15 minutes. The solution was then acidified to pH 2 using concentrated HCl (37%, 12 M), producing a white precipitate. The solution was then basified to pH 9 using a 25% aq. NH4OH solution producing a white precipitate which was collected by filtration and washed with water until washes were neutral. The product, a white powder, was then dried under high vacuum (17.3748 g, 75%). IR νmax/cm-1 (neat film): 3425, 3253, 3245, 3124, 3002, 1619, 1500, 1466, 1427, 1290, 1063, 1039, 1025, 818, 758, 706. 1H NMR (400 MHz, Acetone-d6) δ 8.66 (bs, 1H), 7.72 (dd, J = 8.0, 1.4 Hz, 1H), 7.66 (dd, J = 8.0, 1.4 Hz, 1H), 7.40 (td, J = 7.9, 1.4 Hz, 1H), 7.20 (td, J = 7.8, 1.6 Hz, 1H), 7.09 (bs, 2H). 13C NMR (101 MHz, Acetone-d6) δ 184.2 (Cq), 138.2 (Cq), 133.8 (CH), 130.1 (CH), 128.9 (CH), 128.9 (CH), 121.1 (Cq). HRMS-ESI (m/z): found [M79Br+H]+ 230.9595, calc’d C7H8N2S79Br requires 230.9592, found [M81Br+H]+ 232.9574, calc’d C7H8N2S81Br requires 232.9572.
[bookmark: _Hlk514918074]2-amino-4-bromobenzothiazole (2)


A 50 mL, two-necked, round-bottom flask was charged with a stir bar, 2-bromophenylthiourea (2.3204 g, 10 mmol) and CHCl3 (10 mL). Bromine (0.51 mL, 10 mmol) was dissolved in CHCl3 (5 mL) in an addition funnel and affixed to the main neck of the round-bottom flask, the second neck was connected to a base trap to neutralize HBr fumes developed during the reaction. The flask was cooled to 0 °C in an ice-bath and the bromine solution was added dropwise to the vigorously stirring reaction mixture (note: often the sides needed to be scraped down as the bromine solution would coagulate on the bottom and sides of the flask). The addition funnel was then replaced with a condenser and the reaction mixture heated at reflux for 1.5 hours until complete conversion of starting material was determined by TLC; with external heat HBr gas evolution became rapid. During the reaction, a fine yellow precipitate evolved in a clear red/brown solution. After cooling to room temperature, all solvent was removed under reduced pressure. The remaining residue was dissolved in EtOAc (100 mL) and washed with sat’d aq. NaHCO3 (2 x 100 mL), 5% aq. Na2S2O3 (2 x 50 mL) and brine (2 x 50 mL). The organic phase was dried over anhydrous MgSO4, filtered and concentrated under reduced pressure and further dried under high vacuum overnight to furnish the product as a yellow powder (2.1296 g, 93%). IR νmax/cm-1 (neat film): 3446, 3277, 3073, 2926, 1635, 1531, 1415, 1269, 882, 750, 725. 1H NMR (400 MHz, Acetone-d6) δ 7.64 (d, J = 7.7 Hz, 1H), 7.51 (bs, 2H), 7.45 (d, J = 7.8 Hz, 1H), 6.96 (t, J = 7.8 Hz, 1H). 13C NMR (101 MHz, Acetone-d6) δ 168.2 (Cq), 151.8 (Cq), 132.9 (Cq), 129.7 (CH), 123.1 (CH), 121.0 (CH), 111.9 (CH). HRMS-ESI (m/z): found [M79Br+H]+ 228.9440, calc’d C7H6N2S79Br requires 228.9435, [M81Br+H]+ 230.9418, calc’d C7H6N2S81Br requires 230.9419.
4-bromo-2-iodobenzothiazole (3)


A 500 mL round-bottom flask was charged with a stir bar, 2-amino-4-bromobenzothiazole (9.85 g, 42 mmol), p-TsOH·H2O (24.9 g, 129 mmol) and MeCN (172 mL). The heterogenous reaction mixture was stirred and cooled in an ice-brine bath to -5 °C, at which point t-BuONO (15.3 mL, 129 mmol) was added dropwise, over 10 minutes, via an addition funnel; after the addition was complete the reaction mixture was stirred at -5 °C for 30 minutes. An additional funnel was then charged with a water (43 mL) solution of KI (21.4 g, 129 mmol) and CuI (819 mg, 4.3 mmol). The KI solution was added dropwise to the vigorously stirred reaction mixture at 0 °C over 20 minutes; the reaction mixture was then allowed to warm to room temperature overnight. The crude reaction mixture was concentrated under reduced pressure to ~70 mL and then dropped on sat’d aq. NaHCO3 (150 mL), the phases separated, and the aqueous phase extracted with EtOAc (4 x 150 mL). The combined organic phases were then washed with a 5% aqueous Na2S2O3 solution (4 x 150 mL). The organic phase was dried over anhydrous MgSO4, filtered and concentrated under reduced pressure to furnish the product as a brown powder 
(13.1607 g, 90%). IR νmax/cm-1 (neat film): 3089, 3064, 2931, 2851, 1442, 1391, 1203, 952, 842, 764, 732. 1H NMR (400 MHz, DMSO-d6) δ 8.12 (dd, J = 8.1, 1.0 Hz, 1H), 7.72 (dd, J = 7.8, 1.0 Hz, 1H), 7.37 (t, J = 7.9 Hz, 1H). 13C NMR (101 MHz, DMSO-d6) δ 152.0 (Cq), 139.8 (Cq), 129.7 (CH), 126.9 (CH), 121.1 (CH), 114.6 (Cq), 112.8 (Cq). HRMS-ESI (m/z): found [M79Br+H]+ 339.8298, calc’d C7H4NS79BrI requires 339.8293, [M81Br+H]+ 341.8279, calc’d C7H4NS81BrI requires 341.8272.


2-(2-hydroxyphenyl)-4-bromobenzothiazole (4)


[bookmark: _Hlk515021812]A 10 mL µwave vial was charged with a stir bar, 4-bromo-2-iodobenzothiazole (35 mg, 0.1 mmol), 2-hydroxyphenylboronic acid (20.5 mg, 0.15 mmol), Pd(PPh3)4 (12 mg, 10 mol%), Na2CO3 (74 mg, 0.7 mmol), DMF (0.8 mL) and water (0.2 mL). The reaction mixture was stirred at room temperature for 5 minutes, while bubbling the reaction mixture with Ar. The vial was then loaded into a microwave reactor and heated at 90 °C for 1 hour, after which TLC (cyclohexane/CH2Cl2, 3:2) showed complete conversion of starting material. The crude was dropped onto brine (10 mL) and the phases separated, the aqueous phase was extracted with EtOAc (3 x 15 mL) and the combined organic phases washed with brine (2 x 10 mL). The organic phase was dried over anhydrous MgSO4, then filtered and concentrated on Celite. The crude was purified on Silica gel flash column chromatography using 100% cyclohexane to 4:1 cyclohexane/CH2Cl2 as the eluent. Fractions were collected and concentrated to furnish the product as an off-white powder which was further dried under high vacuum (23 mg, 73%). IR νmax/cm-1 (neat film): 3045, 2922, 2851, 1586, 1482, 1266, 1218, 1091, 977, 743. 1H NMR (400 MHz, Chloroform-d) δ 7.79 (dd, J = 8.0, 1.0 Hz, 1H, H5), 7.66 (dd, J = 7.8, 1.0 Hz, 1H, H7), 7.63 (dd, J = 7.9, 1.6 Hz, 1H, H9), 7.39 (ddd, J = 8.6, 7.2, 1.6 Hz, 1H, H11), 7.23 (t, J = 7.9 Hz, 1H, H6), 7.11 (dd, J = 8.4, 1.2 Hz, 1H, H12), 6.94 (ddd, J = 8.2, 7.3, 1.2 Hz, 1H, H10). 13C NMR (101 MHz, Chloroform-d) δ 169.8 (C2), 158.2 (C13), 150.3 (C3), 133.4 (C11, C1), 130.1 (C7), 128.5 (C9), 126.5 (C6), 120.7 (C5), 119.7 (C10), 118.2 (C12), 116.5 (C8), 115.8 (C4). HRMS-DCI-CH4 (m/z): found [M]+ 305.9602, calc’d C13H9NOS79Br+ requires 305.9588.


2-(2-aminophenyl)-4-bromobenzothiazole (5)


A 10 mL microwave vial was charged with a stir bar, 4-bromo-2-iodobenzothiazole (34.1 mg, 0.1 mmol), 2-aminophenylboronic acid (21.8 mg, 0.15 mmol), Na2CO3 (48 mg, 0.45 mmol), Pd(PPh3)4 (12 mg, 10 mol%), 1,4-dioxane (0.8 mL) and water (0.2 mL). The vial was purged with Ar and loaded into a microwave reactor and heated at 90 °C for 1 hour. The reaction mixture was cooled to room temperature before being transferred to a separatory funnel with sat’d aq. NaHCO3 (10 mL), the aqueous phase was extracted with EtOAc (3 x 10 mL). The combined aqueous phases were washed with brine (3 x 20 mL), then dried over anhydrous MgSO4, filtered and the filtrate concentrated onto Celite under reduced pressure. The crude material was purified by Silica gel flash column chromatography using an eluent of 100% cyclohexane to cyclohexane/EtOAc (4:1). Desired fractions were collected and concentrated under reduced pressure, and further under high vacuum overnight to furnish the desired compound as a yellow powder (25 mg, 82%). IR νmax/cm-1 (neat film): 3460, 3295, 3063, 2924, 1615, 1594, 1494, 1449, 1227, 964, 735. 1H NMR (300 MHz, Chloroform-d) δ 7.79 (dd, J = 8.0, 1.0 Hz, 1H), 7.66 (dd, J = 8.0, 1.4 Hz, 1H), 7.64 (dd, J = 7.8, 1.0 Hz, 1H), 7.24 (ddd, J = 8.5, 7.1, 1.5 Hz, 1H), 7.20 (t, J = 7.9 Hz, 1H), 6.82 (dd, J = 8.3, 0.8 Hz, 1H), 6.74 (ddd, J = 8.2, 7.2, 1.1 Hz, 1H). 13C NMR (75 MHz, Chloroform-d) δ 169.7 (Cq), 152.0 (Cq), 147.0 (Cq), 134.1 (Cq), 132.2 (CH), 130.3 (CH), 129.5 (CH), 125.8 (CH), 120.4 (CH), 117.3 (CH), 117.1 (CH), 116.1 (Cq), 114.9 (Cq). HRMS-ESI (m/z): found [M79Br+H]+ 304.9752, calc’d C13H10N2SBr+ requires 304.9748.
[bookmark: _Hlk515028280]

tert-butyl 2-(4-bromobenzothiazol-2-yl)-1H-indole-1-carboxylate (6)


A 35 mL microwave vial was charged with a stir bar, 4-bromo-2-iodobenzothiazole (34.3 mg, 0.1 mmol), N-Boc-indole-2-boronic acid (32 mg, 0.12 mmol), Pd(PPh3)4 (65 mg, 50 mol%), Cs2CO3 (84.7 mg, 0.26 mmol), 1,4-dioxane (7.7 mL) and water (0.3 mL). The reaction mixture was degassed (3 x freeze-pump-thaw) and then purged with Ar. The vial was loaded into a microwave reactor and programmed to be heated at 90 °C for 1 hour, after which the crude was dropped onto water (10 mL) and the phases separated. The aqueous phase was extracted with EtOAc (3 x 10 mL), the combined organic phases were dried over anhydrous MgSO4, filtered and concentrated onto Celite. The crude residue was purified by Silica gel flash column chromatography using 100% cyclohexane to cyclohexane/EtOAc (9.5:0.5). Desired fractions were collected and concentrated to furnish the desired product as a yellow oil which was further dried under vacuum overnight (31 mg, 72%). IR νmax/cm-1 (neat film): 3066, 2978, 2930, 1735, 1442, 1368, 1321, 1221, 1157, 1132, 1006, 739. 1H NMR (400 MHz, Chloroform-d) δ 8.22 (dd, J = 8.3, 0.9 Hz, 1H, H11), 7.84 (dd, J = 8.0, 1.1 Hz, 1H, H7), 7.71 (dd, J = 7.8, 1.1 Hz, 1H, H5), 7.59 (dt, J = 7.8, 1.0 Hz, 1H, H14), 7.40 (ddd, J = 8.5, 7.2, 1.3 Hz, 1H, H12), 7.30 – 7.22 (m, 2H, H6, H13), 7.03 (s, 1H, H9), 1.34 (s, 9H, H18). 13C NMR (101 MHz, Chloroform-d) δ 161.0 (C2), 151.8 (C3), 149.5 (C16), 138.3 (C15), 136.3 (C1), 131.4 (C8), 130.1 (C5), 128.3 (C10), 126.5 (C12), 126.3 (C6), 123.5 (C13), 121.6 (C14), 120.8 (C7), 117.1 (C4), 115.5 (C11), 115.1 (C9), 84.5 (C17), 27.8 (C18). HRMS-DCI(CH4) (m/z): found [M]+ 428.0194, calc’d C20H1779BrN2O2S requires 428.0194.

4-bromo-2-(1H-indol-2-yl)benzothiazole (6a)


A 10 mL round-bottom flask was charged with a stir bar, tert-butyl 2-(4-bromobenzo[d]thiazol-2-yl)-1H-indole-1-carboxylate (150 mg, 0.35 mmol) and CH2Cl2 (1 mL). Trifluoroacetic acid (TFA) (1 mL) was added via syringe dropwise and the reaction mixture stirred at room temperature for 2 hours. All solvent was removed under reduced pressure and the residue dissolved in CH2Cl2 (10 mL) and dropped onto sat’d aq. NaHCO3. The phases were separated, and the aqueous phase extracted with CH2Cl2 (3 x 10 mL). The combined organic phases were dried over anhydrous MgSO4, filtered and concentrated onto Celite. The crude residue was purified by Silica gel flash column chromatography using 100% cyclohexane to cyclohexane/EtOAc (9:1). Desired fractions were collected and concentrated to furnish the desired product as a yellow powder which was further dried under vacuum overnight (111.3 mg, 97%). IR νmax/cm-1 (neat film): 3398, 3380, 3058, 2960, 2921, 2852, 1588, 1557, 1459, 1439, 1397, 1339, 1302, 1142, 1035, 917, 788, 766, 747, 733, 668. 1H NMR (400 MHz, Chloroform-d) δ 9.54 (bs, 1H, NH), 7.81 (dd, J = 8.0, 1.1 Hz, 1H, H7), 7.68 (ddd, J = 8.0, 2.2, 1.0, 2H, H5, H11), 7.45 (dq, J = 8.3, 0.9 Hz, 1H, H14), 7.31 (ddd, J = 8.2, 7.0, 1.2 Hz, 1H, H13), 7.23 (t, J = 7.9 Hz, 1H, H6), 7.19 – 7.13 (m, 2H, H9, H12). 13C NMR (101 MHz, Chloroform-d) δ 160.5 (C2), 151.9 (C3), 137.2 (C15), 135.6 (C1), 131.0 (C8), 130.1 (C5), 128.5 (C10), 126.2 (C6), 125.1 (C13), 121.9 (C11), 121.01 (C7), 120.95 (C12), 116.5 (C4), 111.8 (C14), 106.2 (C9). HRMS-DCI(CH4) (m/z): found [M+H]+ 328.9749, calc’d C15H979BrN2S requires 328.9748.


2,2'-(benzothiazole-2,4-diyl)dianiline (7)


A 10 mL microwave vial was charged with a stir bar, 4-bromo-2-iodobenzothiazole (34 mg, 0.1 mmol), 2-aminophenylboronic acid (41.1 mg, 0.3 mmol), Na2CO3 (106 mg, 1 mmol), Pd(PPh3)4 (12 mg, 0.01 mmol), DMF (0.6 mL) and water (0.2 mL). The crude mixture was then degassed (3 x freeze-pump-thaw) and purged with Ar. The vial was loaded into a microwave reactor and heated at 120 °C for 5 hours. The reaction mixture was cooled to room temperature before being transferred to a separatory funnel with sat’d aq. NaHCO3 (10 mL), the aqueous phase was extracted with EtOAc (3 x 15 mL). The combined organic phases were washed with brine (3 x 20 mL), then dried over anhydrous MgSO4, filtered and the filtrate concentrated onto Celite under reduced pressure. The crude material was purified using Silica gel flash chromatography using an eluent of 100% cyclohexane to 70:30 cyclohexane/EtOAc. Desired fractions were collected and concentrated under reduced pressure, and further under high vacuum overnight to furnish the desired compound as a red powder (27.6 mg, 87%). IR νmax/cm-1 (neat film): 3457, 3372, 3305, 3055, 3024, 2924, 2853, 1698, 1614, 1593, 1494, 1223, 963, 748. 1H NMR (300 MHz, Acetone-d6) δ 8.03 (dq, J = 5.8, 3.6 Hz, 1H), 7.68 (dd, J = 8.0, 1.5 Hz, 1H), 7.50 (dd, J = 4.6, 0.8 Hz, 2H), 7.28 – 7.10 (m, 3H), 6.95 (bs, 2H), 6.91 – 6.83 (m, 2H), 6.74 (td, J = 7.4, 1.2 Hz, 1H), 6.66 (ddd, J = 8.1, 7.1, 1.2 Hz, 1H), 4.46 (bs, 2H). 13C NMR (75 MHz, Acetone-d6) δ 156.5 (Cq), 152.6 (Cq), 148.8 (Cq), 146.4 (Cq), 134.9 (Cq), 134.6 (Cq), 132.5 (CH), 131.9 (CH), 130.7 (CH), 129.5 (CH), 128.4 (CH), 126.2 (CH), 125.4 (Cq), 121.6 (CH), 117.8 (CH), 117.5 (CH), 116.9 (CH), 116.4 (CH), 114.9 (Cq). HRMS-ESI (m/z): found [M+H]+ 318.1062, calc’d C19H16N3S+ requires 318.1065.

Potassium N-Boc-indole-2-trifluoroborate


[bookmark: _Hlk515033712]A 25 mL round-bottom flask was charged with a stir bar, N-(tert-butoxycarbonyl)indole-2-boronic acid (1.1653 g, 4.5 mmol) and MeOH (1.3 mL). The reaction mixture was stirred until all boronic acid had dissolved then aq. KHF2 (4.5 M, 3.3 mL, 14.9 mmol) was added dropwise; the reaction became a pink slurry, additional MeOH was added to ensure efficient stirring. The reaction mixture was stirred at room temperature for 2 hours after which complete conversion was determined by 11B NMR. All solvent was removed under reduced pressure and the white residue left to dry under high vacuum for 6 hours. The crude was triturated with acetone (3 x 20 mL) and filtered to remove insoluble solids. The acetone filtrate was concentrated to saturation then dropped onto pentane to precipitate the desired salt as a white powder which was collected by filtration, washed with pentane then dried under high vacuum overnight (1.4246 g, >99%). 1H NMR (400 MHz, DMSO-d6) δ 8.07 – 7.95 (m, 1H), 7.42 – 7.35 (m, 1H), 7.05 (pd, J = 7.1, 1.5 Hz, 2H), 6.40 (d, J = 0.8 Hz, 1H), 1.57 (s, 9H). 19F NMR (376 MHz, DMSO-d6) δ -135.84 – -136.78 (m). 11B NMR (128 MHz, DMSO-d6) δ 1.46 (bs). LRMS-ESI (m/z): [M-K]- 284. Characterisation data matches previous literature reports.1





2-(4-(1H-indol-2-yl)benzothiazol-2-yl)phenol (8)


A 10 mL microwave vial was charged with a stir bar, 2-(4-bromobenzo[d]thiazol-2-yl)phenol (31.4 mg, 0.1 mmol), potassium N-(tert-butoxycarbonyl)indole-2-trifluoroborate (41.3 mg, 0.12 mmol), Pd(OAc)2 (2.6 mg, 10 mol%) and SPhos (10.3 mg, 25 mol%). The vial was placed under vacuum and purged with Ar (x 3) before EtOH (1 mL) was added. The vial was loaded into a microwave reactor and heated at 85 °C for 5 hours. The crude was dropped onto brine (10 mL) and extracted with EtOAc (3 x 10 mL). The combined organic phases were dried over anhydrous MgSO4, filtered and all solvent removed under reduced pressure. The residue was dissolved in CH2Cl2 (1 mL) and TFA (1 mL) and stirred at room temperature for 2 hours. Solvent was removed under reduced pressure and the residue dissolved in CH2Cl2 (10 mL) and washed with sat’d aq. NaHCO3 (2 x 10 mL) until pH was basic (~8) then brine (10 mL). The organic phase was dried over anhydrous MgSO4, filtered and concentrated onto Celite. The crude residue was purified on Si gel flash column chromatography using an eluent of 100% cyclohexane to 8.5:1.5 cyclohexane/EtOAc. Desired fractions were collected and concentrated to furnish the desired product as an orange powder which was further dried under high vacuum overnight (23.6 mg, 69%). IR νmax/cm-1 (neat film): 3441, 3357, 3054, 2956, 2919, 2846, 1621, 1583, 1481, 1450, 1418, 1301, 1222, 747. 1H NMR (400 MHz, Chloroform-d) δ 11.91 (s, 1H, H23), 9.32 (s, 1H, H22), 7.83 (dd, J = 7.6, 1.1 Hz, 1H, H5), 7.80 (dd, J = 8.0, 1.1 Hz, 1H, H7), 7.70 (td, J = 7.8, 7.4, 1.3 Hz, 2H, H9, H17), 7.51 (dq, J = 8.1, 0.9 Hz, 1H, H20), 7.45 (t, J = 7.8 Hz, 1H, H6), 7.40 (ddd, J = 8.6, 7.2, 1.6 Hz, 1H, H11), 7.29 – 7.22 (m, 1H, H19), 7.17 (ddd, J = 8.0, 7.0, 1.0 Hz, 1H, H18), 7.12 (dd, J = 8.4, 1.1 Hz, 1H, H12), 7.09 (dd, J = 2.2, 0.9 Hz, 1H, H15), 6.98 (ddd, J = 8.2, 7.3, 1.2 Hz, 1H, H10). 13C NMR (101 MHz, Chloroform-d) δ 169.6 (C2), 157.5 (C13), 148.1 (C3), 137.0 (C21), 135.4 (C14), 134.2 (C1), 133.3 (C11), 128.76 (C9), 128.7 (C16), 126.3 (C4), 126.0 (C6), 125.1 (C5), 123.0 (C19), 121.0 (C17), 120.47 (C7), 120.43 (C18), 120.1 (C10), 118.0 (C12), 117.0 (C8), 111.5 (C20), 102.4 (C15). HRMS-ESI (m/z): found [M+H]+ 343.0902, calc’d C21H15N2OS requires 343.0905.
2-(2-hydroxyphenyl)-4-(2-aminophenyl)benzothiazole (9)


A 10 mL microwave vial was charged with a stir bar, 2-(2-hydroxyphenyl)-4-bromobenzothiazole (33.6 mg, 0.1 mmol), 2-aminophenylboronic acid (28.7 mg, 0.21 mmol), Pd(PPh3)4 (12 mg, 10 mol%), Na2CO3 (78 mg, 0.7 mmol), DMF (0.8 mL) and water (0.2 mL). The reaction mixture was degassed (3 x freeze-pump-thaw) then purged with Ar. The vial was loaded into a microwave reactor and programmed to be heated at 120 °C for 1 hour, after which the crude was dropped onto water (10 mL) and the phases separated. The aqueous phase was extracted with EtOAc (3 x 10 mL), the combined organic phases were dried over anhydrous MgSO4, filtered and concentrated onto Celite. The crude residue was purified by Silica gel flash column chromatography using cyclohexane/EtOAc (4:2 to 1:1). Desired fractions were collected and concentrated to furnish the desired product as a yellow powder which was further dried under vacuum overnight (28.7 mg, 82%). IR νmax/cm-1 (neat film): 3466, 3371, 3211, 3057, 3021, 2920, 2250, 1936, 1612, 1577, 1482, 1467, 1219, 1151, 977, 726. 1H NMR (400 MHz, Chloroform-d) δ 12.27 (bs, 1H, -OH), 7.91 (dd, J = 7.9, 1.4 Hz, 1H, H7), 7.68 (dd, J = 7.8, 1.6 Hz, 1H, H9), 7.56 (dd, J = 7.4, 1.4 Hz, 1H, H5), 7.50 (t, J = 7.6 Hz, 1H, H6), 7.36 (ddd, J = 8.6, 7.2, 1.6 Hz, 1H, H11), 7.31 – 7.20 (m, 2H, H17, H19), 7.04 (dd, J = 8.3, 1.2 Hz, 1H, H12), 6.98 – 6.84 (m, 3H, H10, H16, H18), 3.76 (bs, 1H, -NH2). 13C NMR (101 MHz, Chloroform-d) δ 169.2 (C2), 158.0 (C13), 150.0 (C3), 144.0 (C15), 133.6 (C4), 133.4 (C1), 133.0 (C11), 131.3 (C19), 129.5 (C17), 128.4 (C9), 128.2 (C5), 126.1 (C6), 124.4 (C14), 120.9 (C7), 119.6 (C10), 118.7 (C18), 118.0 (C12), 116.9 (C8), 116.2 (C16). HRMS-ESI (m/z): found [M+H]+ 319.0905, calc’d C19H15N2OS requires 319.0905.
[bookmark: _Hlk515032995][bookmark: _Hlk514927372]2-(2-methylaminophenyl)-4-bromobenzothiazole (10)2


An oven dried 10 mL Pyrex Wheaton vial was charged with a stir bar, [Re] (23 mg, 0.025 mmol, 5 mol%), Cs2CO3 (188.9 mg, 0.6 mmol, 100 mol%), 2-(2-aminophenyl)-4-bromobenzothiazole (174.5 mg, 0.6 mmol) and dry MeOH (2 mL). The vial was purged with Ar, then the reaction mixture degassed (3 x freeze-pump-thaw) and left under an atmosphere of Ar before being sealed with a Teflon lined cap. The vial was then placed in an oil bath at 140 °C and reaction progress monitored by TLC (9:1 cyclohexane/EtOAc). After 5 days, the reaction mixture was cooled to rt, diluted with EtOAc and passed through a Silica plug in a Pasteur pipette and eluted with EtOAc. The residue was concentrated onto Celite and purified using Silica gel flash column chromatography using 100% cyclohexane to cyclohexane/CH2Cl2 (7:3). Desired fractions were collected and concentrated under reduced pressure to furnish the desired product as a yellow powder, which was further dried under high vacuum overnight (142.3 mg, 78%). IR νmax/cm-1 (neat film): 3275, 3098, 3056, 2924, 2890, 2859, 2820, 1612, 1575, 1525, 1499, 1454, 1305, 1218, 1173, 954, 732. 1H NMR (400 MHz, Chloroform-d) δ 9.05 (bs, 1H, -NH), 7.78 (dd, J = 7.9, 1.0 Hz, 1H, H7), 7.69 (dd, J = 7.9, 1.5 Hz, 1H, H9), 7.63 (dd, J = 7.8, 1.0 Hz, 1H, H5), 7.36 (ddd, J = 8.6, 7.1, 1.5 Hz, 1H, H11), 7.19 (t, J = 7.9 Hz, 1H, H6), 6.80 (dd, J = 8.5, 1.1 Hz, 1H, H12), 6.69 (ddd, J = 8.1, 7.1, 1.1 Hz, 1H, H10), 3.08 (d, J = 3.9 Hz, 3H, H14). 13C NMR (101 MHz, Chloroform-d) δ 170.0 (C2), 151.8 (C3), 148.9 (C13), 134.0 (C1), 132.8 (C11), 130.6 (C9), 129.4 (C5), 125.7 (C6), 120.4 (C7), 115.8 (C4), 115.1 (C10), 114.2 (C8), 111.2 (C12), 30.0 (C14). HRMS-ESI (m/z): found [M79Br+H]+ 318.9892, calc’d C14H12N2S79Br requires 318.9905.
[bookmark: _Hlk514946527]2-(2-methylaminophenyl)-4-(2-hydroxyphenyl)benzothiazole (11)


A 10 mL round-bottom flask with condenser was charged with a stir bar, 2-(4-bromobenzo[d]thiazol-2-yl)-N-methylaniline (101.9 mg, 0.32 mmol), 
2-hydroxyphenylboronic acid (71 mg, 0.5 mmol), Pd(PPh3)4 (36 mg, 10 mol%), Na2CO3 (212 mg, 2 mmol), DMF (2.4 mL) and water (0.6 mL). The reaction mixture was degassed (3 x freeze-pump-thaw) and then purged with Ar. The flask was placed in an oil bath at 120 °C for 18 hours. The crude was dropped onto water (10 mL) and the phases separated. The aqueous phase was extracted with EtOAc (3 x 10 mL), the combined organic phases were dried over anhydrous MgSO4, filtered and concentrated onto Celite. The crude residue was purified by Silica gel flash column chromatography using 100% cyclohexane to cyclohexane/EtOAc (4:1). Desired fractions were collected and concentrated to furnish the desired product as a yellow foam which was further dried under vacuum overnight (82.7 mg, 78%). IR νmax/cm-1 (neat film): 3343, 3060, 2922, 2817, 1608, 1575, 1492, 1448, 1312, 1216, 1172, 961, 748. 1H NMR (400 MHz, Chloroform-d) δ 8.27 (bs, 1H, -NH), 7.91 (dd, J = 7.8, 1.3 Hz, 1H, H7), 7.74 (dd, J = 7.9, 1.5 Hz, 1H, H9), 7.56 (dd, J = 7.5, 1.3 Hz, 1H, H5), 7.52 – 7.45 (m, 2H, H6, H19), 7.43 – 7.32 (m, 2H, H11, H17), 7.18 (dd, J = 8.1, 1.2 Hz, 1H, H16), 7.11 (td, J = 7.5, 1.3 Hz, 1H, H18), 6.92 (bs, 1H, -OH), 6.75 (d, J = 8.5 Hz, 1H, H12), 6.70 (ddd, J = 8.1, 7.1, 1.1 Hz, 1H, H10), 2.92 (s, 3H, H20). 13C NMR (101 MHz, Chloroform-d) δ 171.1 (C2), 153.8 (C15), 150.5 (C3), 148.5 (C13), 133.4 (C1), 133.0 (C11), 131.8 (C4), 131.6 (C19), 130.8 (C9), 129.9 (C17), 128.2 (C5), 126.7 (C14), 125.8 (C6), 121.2 (C18), 120.7 (C7), 118.0 (C16), 115.4 (C10), 114.1 (C8), 111.4 (C12), 29.8 (C20). HRMS-DCI(CH4) (m/z): found [M+H]+ 333.1048, calc’d C20H17N2OS requires 333.1062.
2-(2-(1H-indol-2-yl)benzo[d]thiazol-4-yl)phenol (12)


A 10 mL microwave vial was charged with a stir bar, tert-butyl 2-(4-bromobenzo[d]thiazol-2-yl)-1H-indole-1-carboxylate (33.1 mg, 0.077 mmol), 2-hydroxyphenylboronic acid (23.3 mg, 0.15 mmol), Pd(PPh3)4 (12 mg, 10 mol%), Na2CO3 (64 mg, 0.6 mmol), DMF (0.8 mL) and water (0.2 mL). The reaction mixture was degassed (3 x freeze-pump-thaw) and then purged with Ar. The vial was loaded into a microwave reactor and heated at 120 °C for 1 h. The crude was dropped onto water (10 mL) and the phases separated. The aqueous phase was extracted with EtOAc (3 x 10 mL), the combined organic phases were dried over anhydrous MgSO4, filtered and concentrated. The crude was dissolved in CH2Cl2 (1 mL) and TFA (1 mL) and stirred at room temperature for 2 hours. Solvent was removed under reduced pressure and the crude dissolved in CH2Cl2 (10 mL). The organic phase was washed with sat’d aq. NaHCO3 (2 x 10 mL) until pH was basic (~8) and finally with brine (10 mL). The organic phase was dried over anhydrous MgSO4, then filtered and concentrated onto Celite. The crude residue was purified by Silica gel flash column chromatography using 100% cyclohexane to cyclohexane/EtOAc (4:1). Desired fractions were collected and concentrated to furnish the desired product as a yellow powder which was further dried under vacuum overnight (18.4 mg, 70%). IR νmax/cm-1 (neat film): 3348, 3061, 2927, 2846, 2248, 1584, 1549, 1458, 1340, 1230, 1141, 1024, 905, 728. 1H NMR (400 MHz, Chloroform-d) δ 9.27 (s, 1H, NH), 7.90 (dd, J = 7.9, 1.2 Hz, 1H, H7), 7.67 (dq, J = 8.1, 1.0 Hz, 1H, H11), 7.61 (dd, J = 7.6, 1.2 Hz, 1H, H5), 7.56 – 7.47 (m, 2H, H6, H21), 7.45 – 7.36 (m, 2H, H14, H19), 7.31 (ddd, J = 8.3, 7.0, 1.2 Hz, 1H, H13), 7.25 – 7.19 (m, 2H, H9, H18), 7.19 – 7.08 (m, 2H, H12, H20). 13C NMR (101 MHz, Chloroform-d) δ 161.3 (C2), 154.3 (C17), 149.8 (C3), 137.5 (C15), 134.4 (C4), 133.4 (C1), 131.6 (C21), 130.2 (C8), 130.1 (C19), 129.2 (C5), 128.4 (C10), 127.1 (C16), 126.4 (C6), 125.5 (C13), 121.9 (C11), 121.6 (C20), 121.2 (C12), 121.0 (C7), 119.7 (C18), 112.0 (C14), 107.2 (C9). HRMS-ESI (m/z): found [M+H]+ 343.0904, calc’d C21H15N2OS requires 343.0905.
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