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1. General Information

Except where stated, all reagents and anhydrous solvents were purchased from commercial

sources and used without further purification.

NMR spectra were recorded on a Bruker AVIII300NB, JEOL ECX400, JEOL ECS400, or
Bruker AVIIIHD500 spectrometer. All spectral data was acquired at the stated temperature.
Chemical shifts (8) are quoted in parts per million (ppm). The following residual solvent signals
were used as references for *H and 3C NMR spectra: 5y 7.26 and 8¢ 77.0 for CDCls, and Sn
2.50 ppm, &¢c 39.52 ppm for DMSO-ds. Coupling constants (J) are reported in Hertz (Hz) to
the nearest 0.1 Hz. The multiplicity abbreviations used are: s singlet, d doublet, t triplet, q

quartet, m multiplet.

Infrared (IR) spectra were recorded on a PerkinElImer UATR 2 spectrometer as a thin film
dispersed from CH2Cl> or CDClIs. The wave numbers (v) of recorded IR-signals are quoted in
cmt. UV/Vis absorption spectra were recorded on an Agilent Cary 60 spectrometer.

High-resolution mass-spectra were obtained by the University of York Mass Spectrometry

Service, using electrospray ionisation (ESI) on a Bruker Daltonics, Micro-tof spectrometer.
EPR spectra were recorded on a Bruker EMX micro spectrometer.

Thin layer chromatography was carried out on Merck silica gel 60F2s4 pre-coated aluminium
foil sheets and were visualised using UV light (254 nm) and stained with basic aqueous
potassium permanganate. Column chromatography was carried out using Fluka silica gel
(Si0z), 35-70 um, 60 A under a light positive pressure, eluting with the specified solvent

system.

All photochemical reactions were conducted in a fan cooled EvoluChem PhotoRedOx Box

reactor using commercial LEDs purchased from HepatoChem Inc.



2. Experimental Procedures and Characterization Data

2.1. Oxime Synthesis

(E)-1-Methyl-1H-pyrrole-2-carboxaldehyde oxime (9d)

NH,OH-HCI
Me Na,CO; o L Me
|, MeOH |
reflux, 2 h

To a stirred solution of NH.OH-HCI (1.67 g, 24.0 mmol), Na2COs (2.54 g, 24.0 mmol) in
MeOH (100 mL) was added N-methyl-2-pyrrolecarboxaldehyde (2.15 mL, 20.0 mmol). The
mixture was then heated to reflux and stirred for 2 hours. The reaction was allowed to cool to
room temperature and MeOH was removed under reduced pressure. The residue was dissolved
in EtOAc (50 mL) and H2O (50 mL). The organic phase was separated and the aqueous phase
was extracted with EtOAc (2 x 50 mL). The organics were combined, washed with brine (50
mL), dried (MgSOs), and concentrated under reduced pressure. The crude product was
dissolved in a minimum amount of CH2Cl, and purified by column chromatography (30%
EtOAc + 3% EtsN in hexane) to afford the title compound 9d (2.12 g, 17.1 mmol, 86%) as a

white solid.

Note: EtsN is added to the column eluent to prevent the decomposition of the oxime reagent.
Rr 0.45 (30% EtOAC in hexane);

ATR-FTIR (thin film) vmax/cm™ 3312, 1619, 1482, 1416, 1309, 1057, 948, 817, 730;

IH NMR (300 MHz, DMSO-Dg) 81 10.71 (s, 1H), 8.03 (s, 1H), 6.85 (dd, J = 2.6, 1.8 Hz, 1H),
6.32 (dd, J = 3.7, 1.8 Hz, 1H), 6.02 (dd, J = 3.7, 2.6 Hz, 1H), 3.73 (s, 3H);

13C NMR (101 MHz, DMSO-Dg) 3¢ 141.5 (CH), 126.5 (CH), 125.6 (C), 112.4 (CH), 107.8
(CH), 35.9 (CHs).

HRMS (ESI*) m/z calcd. for CsHeN2O (M + H)* 125.0709, found 125.0712.



2.2. Aryl Halide Hydroxylation
General Procedure A

KOt-Bu / NaOt-Bu

Me
‘ X + HOL \ Z N (2.9 ¢9) > ‘ o
/\L/) DMSO (0.2 M)
30-100 °C
(1.0 eq.) (2.0 eq.)

To an oven-dried screw-cap 8 mL reaction vial was charged the appropriate base (2.0 eq.),
oxime 9d (2.0 eq.), and if solid, the arene coupling partner 3 (0.30 mmol, 1.0 eq.). To the solids
was sequentially added a magnetic stir bar, anhydrous DMSO (1.5 mL), and if liquid, the arene
coupling partner 3. The vial was closed and the reaction mixture was sparged with N for 15
minutes, then sealed with parafilm. The reaction mixture was stirred and heated at the specified
temperature in a metal heating block for the stated time. The mixture was then diluted with
CHCl> or EtOAc (20 mL), poured into a mixture of water (10 mL) and brine (5 mL), then
acidified with 10% ag. HCI (~1 mL). The organic phase was collected and the aqueous phase
was extracted with CH.Cl> or EtOAc (3 x 20mL). The organics were combined, dried
(MgSO0s), and concentrated under reduced pressure. The crude product was then purified by

column chromatography to afford the phenol product 8.

4'-Hydroxyacetophenone (8a)

9d (2.0 eq.)

Br KOt-Bu (2.0 eq.) OH
1y - T
Ac DMSO (0.2 M) Ac

30°C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 4'-bromoacetophenone 3agr (59.7 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (30% EtOAc in hexane) to afford the title compound 8a
(33.5 mg, 0.246 mmol, 82%) as a white solid.



9d (2.0 eq.)

Cl KOt-Bu (2.0 eq.) OH
- J
Ac DMSO (0.2 M) Ac

30°C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 4’-chloroacetophenone 3aci (46.4 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (30% EtOAc in hexane) to afford the title compound 8a
(30 mg, 0.22 mmol, 73%) as a white solid.

9d (2.0 eq.)

F KOt-Bu (2.0 eq.) OH
- J
Ac DMSO (0.2 M) Ac

30°C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 4'-fluoroacetophenone 3ar (41.4 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (30% EtOAc in hexane) to afford the title compound 8a
(36.0 mg, 0.265 mmol, 88%) as a white solid.

Rs 0.51 (50% EtOAC in hexane);

ATR-FTIR (thin film) vmax/cm™ 3303, 1660, 1602, 1575, 1512, 1357, 1277, 1218, 1166, 963
848, 816, 568;

'H NMR (300 MHz, CDCls) 6 7.91 (d, J = 8.8 2H), 6.91 (d, J = 8.8 Hz, 2H), 6.37 (br s, 1H)
2.58 (s, 3H);

13C NMR (101 MHz, CDCls) 8¢ 198.4 (C), 161.2 (C), 131.3 (CH), 129.9 (C), 115.6 (CH), 26.5
(CHy);

HRMS (ESI™) m/z calcd. for CgH70, (M — H)~ 135.0452, found 135.0455.

Spectroscopic data matched those reported in the literature.™



4'-Hydroxybenzophenone (8b)

Br 9d (2.0 eq.) OH
KOt-Bu (2.0 eq.)
0] 0]
DMSO (0.2 M)
Ph 30°C,16 h Ph

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 4’-bromobenzophenone 3bgr (78.3 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (40% EtOAc in hexane) to afford the title compound 8b
(39.0 mg, 0.197 mmol, 66%) as an off-white solid.

Rs 0.18 (40% EtOAC in hexane);
ATR-FTIR (thin film) vma/cm™ 3251, 1633, 1560, 1585, 1572, 1319, 1281, 1150, 699, 606;

IH NMR (400 MHz, CDCls) 8 7.80 (d, J = 8.6 Hz, 2H), 7.76 (d, J = 7.6 Hz, 2H), 7.57 (t, J =
7.6 Hz, 1H), 7.47 (dd, J = 7.6, 7.6 Hz, 2H), 6.92 (d, J = 8.6 Hz, 2H), 5.76 (br s, 1H);

13C NMR (101 MHz, CDCls) 3¢ 196.8 (C), 160.7 (C), 138.2 (C), 133.2 (CH), 132.3 (CH),
130.0 (CH), 129.8 (C), 128.4 (CH), 115.5 (CH);

HRMS (ESI*) m/z calcd. for C13H10NaO2 (M + Na)* 221.0573, found 221.0572.

Spectroscopic data matched those reported in the literature.[

Ethyl 4-hydroxybenzoate (8c)

9d (2.0 eq.)

' KOt-Bu (2.0 eq.) OH
>
Et0,C DMSO (0.2 M) Et0,C

60 °C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and ethyl 4-iodobenzoate 3c; (82.8 mg,
0.30 mmol, 1.0 eg.) in DMSO (1.5 mL). The reaction was heated at 60 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (30% EtOAc in hexane) to afford the title compound 8c
(32.0 mg, 0.193 mmol, 64%) as an off-white solid.



Rt 0.65 (30% EtOAC in hexane);
ATR-FTIR (thin film) vmax/cm™ 3218, 1673, 1607, 1592, 1287, 1241, 1169;

IH NMR (400 MHz, CDCls) 8 7.96 (d, J = 8.8 Hz, 2H), 6.88 (d, J = 8.8 Hz, 2H), 4.35 (q, J =
7.1 Hz, 2H), 1.38 (t, J = 7.1 Hz, 3H);

13C NMR (101 MHz, CDCls) ¢ 189.1 (C), 160.0 (C), 136.0 (C), 132.0 (CH), 115.3 (CH), 61.0
(CH2), 14.5 (CHa);

HRMS (ESI") m/z calcd. for CoHgO3 (M — H)™ 165.0557, found 165.0557.

Spectroscopic data matched those reported in the literature. !

4-Hydroxybenzaldehyde (8d)

E 9d (2.0 eq.) OH
KOt-Bu (2.0 eq.)
(0] y (0]
DMSO (0.2 M)
H 30°C,16h H

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 4-fluorobenzaldehyde 3dr (37.3 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (30% EtOAc in hexane) to afford the title compound 8d
(30.0 mg, 0.246 mmol, 82%) as a peach-coloured solid.

Rr 0.42 (30% EtOAC in hexane);
ATR-FTIR (thin film) vmax/cm™ 3254, 1675, 1601, 1583, 1216, 1157, 1009;

'H NMR (400 MHz, CDCls) 61 9.88 (s, 1H), 7.82 (d, J = 8.7 Hz, 2H), 6.95 (d, J = 8.7 Hz, 2H),
5.58 (br s, 1H);

13C NMR (101 MHz, CDCls) 8¢ 191.5 (CH), 161.8 (C), 132.7 (CH), 123.0 (C), 116.16 (CH);
HRMS (ESI™) m/z calcd. for C7HsO, (M — H)~ 121.0295, found 121.0298.

Spectroscopic data matched those reported in the literature. !



2-Hydroxybenzaldehyde (8e)

Br 9d (2.0 eq.) OH
KOt-Bu (2.0 eq.)
(0] o (o)
DMSO (0.2 M)
H 30°C, 16 h H

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 2-bromobenzaldehyde 3egr (55.5 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
After work-up, dibromomethane (52.1 mg, 0.30 mmol, 1.00 equiv.) was added to the reaction
mixture, which was then analysed by *H NMR spectroscopy to approximate the yield of volatile
phenol 8e (66% 'H NMR yield). An analytically pure sample of the volatile product was
obtained by column chromatography (20% EtOAc in hexane) for characterisation data.

Rt 0.75 (20% EtOAC in hexane);
ATR-FTIR (thin film) vma/cm™ 3434, 2932, 1651, 1388, 1255, 1096, 660;

IH NMR (400 MHz, DMSO-Dg) 81 10.71 (s, 1H), 10.26 (d, J = 0.6 Hz, 1H), 7.66 (dd, J = 7.8,
1.8, 0.6 Hz, 1H), 7.52 (ddd, J = 8.3, 7.2, 1.8 Hz, 1H), 7.01 — 6.98 (m, 1H), 6.98 — 6.93 (m, 1H);

13C NMR (101 MHz, DMSO-Dg) 3¢ 191.7 (CH), 160.8 (C), 136.5 (CH), 129.2 (CH), 122.3
(C), 119.5 (CH), 117.3 (CH):

HRMS (ESI*) m/z calcd. for C7H70, (M + H)* 123.0441, found 123.0441.

Spectroscopic data matched those reported in the literature.

3’-Hydroxyacetophenone (8f)

9d (2.0 eq.)

Ac F KOt-Bu (2.0 eq.) Ac OH
>
DMSO (0.2 M)

60 °C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 3’-fluoroacetophenone 3fr (41.4 mg,
36.8 ul, 0.30 mmol, 1.0 eqg.) in DMSO (1.5 mL). The reaction was heated at 60 °C and stirred

for 16 h. The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica



gel, and purified by column chromatography (20 — 50% EtOAc in hexane) to the title compound
8f (25.0 mg, 0.184 mmol, 61%) as an off-white solid.

Rs 0.14 (20% EtOAcC in hexane);
ATR-FTIR (thin film) vimad/cm™ 3331, 2924, 1668, 1585, 1451, 1289;

IH NMR (400 MHz, CDCls) & 7.55 — 7.47 (m, 2H), 7.35 (t, J = 8.0 Hz, 1H), 7.13 — 7.04 (m,
1H), 5.75 (br s, 1H), 2.60 (s, 3H);

13C NMR (101 MHz, CDCls) 3¢ 198.8 (C), 156.3 (C), 138.6 (C), 130.1 (CH), 121.3 (CH),
120.8 (CH), 114.8 (CH), 26.9 (CHs);

HRMS (ESI") m/z calcd. for CeH70. (M — H)™ 135.0452, found 135.0449.

Spectroscopic data matched those reported in the literature.

4-Hydroxybenzonitrile (89)

9d (2.0 eq.)

I KOt-Bu (2.0 eq.) OH
oy - T
NG DMSO (0.2 M) NG

30°C,16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eqg.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 4-iodobenzonitrile 3g; (68.7 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (40% EtOAc in hexane) to afford the title compound 8g
(18.0 mg, 0.151 mmol, 50%) as a brown solid.

9d (2.0 eq.)

Br KOt-Bu (2.0 eq.) OH
®f - T
NC DMSO (0.2 M) NG

30°C,16h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 4-bromobenzonitrile 3ger (54.6 mg,
0.30 mmol, 1.0 eg.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.

The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
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purified by column chromatography (40% EtOAc in hexane) to afford the title compound 8g
(24.0 mg, 0.202 mmol, 67%) as a brown solid.

Rs 0.61 (40% EtOAC in hexane);
ATR-FTIR (thin film) vmad/cm™ 3279, 2233, 1612, 1587, 1509;

'H NMR (300 MHz, CDCls) & 7.56 (d, J = 8.8 Hz, 1H), 6.91 (d, J = 8.8 Hz, 1H), 5.47 (br s,
1H);

13C NMR (101 MHz, CDCls) é¢ 160.3 (C), 134.5 (CH), 119.4 (C), 116.6 (CH), 103.3 (C);
HRMS (ESI™) m/z calcd. for C;HsNO (M — H)™ 118.0298, found 118.0300.

Spectroscopic data matched those reported in the literature. !

3-Hydroxybenzonitrile (8h)
9d (2.0 eq.)

NC Br KOt-Bu (2.0 eq.) NC OH
>
DMSO (0.2 M)

30°C,48h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 3-bromobenzonitrile 3hg, (54.6 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 48 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (40% EtOAc in hexane) to afford the title compound 8h
(19 mg, 0.16 mmol, 53%) as an off-white solid.

Rt 0.44 (40% EtOAC in hexane);
ATR-FTIR (thin film) vmax/cm™ 3352, 2927, 2238, 1714, 1598, 1583;

IH NMR (300 MHz, CDCls) 8 7.34 (dd, J = 7.9, 7.7 Hz, 1H), 7.23 (ddd, J = 7.7, 1.3, 1.3 Hz,
1H), 7.14 — 7.02 (m, 2H), 5.41 (br s, 1H);

13C NMR (75 MHz, CDCls) ¢ 156.1 (C), 130.8 (CH), 124.8 (CH), 120.6 (CH), 118.9 (CH),
118.6 (C), 113.4 (C);

HRMS (ESI") m/z calcd. for CzHsNO (M — H)™ 118.0298, found 118.0301.

Spectroscopic data matched those reported in the literature. !
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4-(Methylsulfonyl)phenol (8i)

9d (2.0 eq.)

Br  KoOtBu (2.0 eq.) OH
e
MeO,S DMSO (0.2 M) MeO,S

30°C,16h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 4-bromophenyl methyl sulfone 3igr
(70.5 mg, 0.30 mmol, 1.0 eg.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred
for 16 h. The crude product was dissolved in a minimum amount of CH2Cl,, dried onto silica
gel, and purified by column chromatography (50% EtOAc in hexane) to afford the title
compound 8i (36.0 mg, 0.209 mmol, 70%) as a colourless oil.

Rt 0.34 (50% EtOAC in hexane);

ATR-FTIR (thin film) vma/cm™ 3359, 1588, 1288, 1138, 1090, 982, 838, 769, 539, 519;

IH NMR (400 MHz, CDCls) 81 7.79 (d, J = 8.9 Hz, 2H), 6.97 (d, J = 8.9 Hz, 2H), 3.05 (s, 3H);
13C NMR (101 MHz, CDCls) &c 161.5 (C), 131.0 (C), 129.8 (CH), 116.4 (CH), 45.0 (CH3);
HRMS (ESI*) m/z calcd. for C7HsNaOsS (M + Na)* 195.0086, found 195.0083.

Spectroscopic data matched those reported in the literature.™

3-(Methylsulfonyl)phenol (8j)

9d (2.0 eq.)

MeO,S Br KOt-Bu (2.0 eq.) MeO,S OH
>
DMSO (0.2 M)

60 °C, 72 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 3-bromophenyl-1-methylsulfone 3jgr
(70.5 mg, 0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 60 °C and stirred
for 72 h. The crude product was dissolved in a minimum amount of CH2Cl, dried onto silica
gel, and purified by column chromatography (60% EtOAc in hexane) to afford the title
compound 8j (33.0 mg, 0.192 mmol, 64%) as a bright yellow solid.

Rf 0.61 (60% EtOAC in hexane);

12



ATR-FTIR (thin film) vmad/cm® 3384, 2927, 1605, 1591, 1447, 1294, 1139, 763;
IH NMR (400 MHz, CDCls) 8 7.47 — 7.35 (m, 3H), 7.16 — 7.09 (m, 1H), 3.07 (s, 3H);

13C NMR (101 MHz, CDCls) 8¢ 157.2 (C), 148.9 (C), 131.0 (CH), 121.7 (CH), 118.9 (CH),
114.0 (CH), 44.5 (CHa);

HRMS (ESI*) m/z calcd. for C;HsNaOsS (M + Na)* 195.0086, found 195.0090.

3,5-Bis(trifluoromethyl)phenol (8k)

FsC Br 9d (2.0 eq.) FsC OH
KOt-Bu (2.0 eq.)

>
DMSO (0.2 M)

CF; 30 °C, 16 h CF,

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 3,4-bis(trifluoromethyl)bromobenzene
3kgr (87.9 mg, 0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and
stirred for 16 h. The crude product was dissolved in a minimum amount of CH.Cly, dried onto
silica gel, and purified by column chromatography (80% CH2Cl. in hexane) to afford the title
compound 8k (55.2 mg, 0.240 mmol, 80%) as a pale-yellow solid.

Rf 0.30 (80% CHCl. in hexane);

ATR-FTIR (thin film) vmad/cm™ 3276, 2922, 2852, 1710, 1614, 1464, 1391, 1279, 1176, 1136,
946, 846, 683;

'H NMR (400 MHz, CDCls) 81 7.44 (s, 1H), 7.26 (s, 2H):
18F NMR (282 MHz, CDCl3) 8¢-63.2 (s, 6F);
HRMS (ESI™) m/z calcd. for CgHsFsO (M — H) = 229.0094, found 229.0093 (—1.5 ppm error).

Spectroscopic data matched those reported in the literature.[’!
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4-Hydroxybenzotrifluoride (8l)

9d (2.0 eq.)

' KOt-Bu (2.0 eq.) OH
>
F.C DMSO (0.2 M) F,C

30°C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5mg, 0.60 mmol, 2.0 eq.), 4-iodobenzotrifluoride 3l (81.6 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
After work-up, 1-fluoronaphthalene (43.9 mg, 0.30 mmol, 1.00 equiv.) was added to the
reaction mixture, which was then analysed by *F NMR spectroscopy to approximate the the
yield of volatile phenol 8 (57% °F NMR vyield). An analytically pure sample of the volatile
product was obtained by column chromatography (60% DCM in hexane) for characterisation
data.

Rt 0.20 (75% DCM in hexane);
ATR-FTIR (thin film) vmax/cm™ 3674, 2922, 2852, 1463, 1324, 1122, 1065, 840, 816, 754;

'H NMR (400 MHz, CDCls) 81 7.50 (d, J = 8.4 Hz, 2H), 6.91 (d, J = 8.4 Hz, 2H), 5.41 (br s,
1H);

18F NMR (282 MHz, CDCl3) 6¢-61.5 (s, 3F);
HRMS (ESI™) m/z calcd. for C7H4F30 (M — H) ™ 161.0220, found 161.018 (1.2 ppm error).

Spectroscopic data matched those reported in the literature.[®!

4-Nitrophenol (8m)

9d (2.0 eq.)

Cl KOt-Bu (2.0 eq.) OH
O,N DMSO (0.2 M) O,N

30°C,16h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and chloro-4-nitrobenzene 3mc (47.3 mg,
0.30 mmol, 1.0 eg.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.

The crude product was dissolved in a minimum amount of CH>Cl», dried onto silica gel, and
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purified by column chromatography (25% EtOAc in hexane) to afford the title compound 8m
(31.9 mg, 0.229 mmol, 76%) as a yellow solid.

9d (2.0 eq.)

F KOt-Bu (2.0 eq.) OH
O,N DMSO (0.2 M) O,N

30°C,16h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 1-fluoro-4-nitrobenzene 3mr (42.3 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (20% EtOAc in hexane) to afford the title compound 8m
(40.0 mg, 0.288 mmol, 96%) as a yellow solid.

Rt 0.35 (25% EtOAC in hexane);
ATR-FTIR (thin film) vmax/cm™ 3130, 1591, 1513, 1498, 1334, 1256, 1110, 850;

IH NMR (400 MHz, CDCl3) 8 8.18 (d, J = 9.1 Hz 2H), 6.91 (d, J = 9.1 Hz, 2H), 5.58 (br s,
1H);

13C NMR (75 MHz, CDCls) 8¢ 161.9 (C), 141.6 (C), 126.4 (CH), 115.9 (CH);
HRMS (ESI™) m/z calcd. for CsHsNO3z (M — H)~ 138.0197, found 138.0193,

Spectroscopic data matched those reported in the literature.™

2-Nitrophenol (8n)

9d (2.0 eq.)

Cl KOt-Bu (2.0 eq.) OH
>
NO, DMSO (0.2 M) NO,

30°C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 1-chloro-4-nitrobenzene 3nci (47.3 mg,
0.30 mmol, 1.0 eg.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH>Cl», dried onto silica gel, and
purified by column chromatography (20% EtOAc in hexane) to afford the title compound 8n
(30.5 mg, 0.219 mmol, 73%) as a yellow solid.
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9d (2.0 eq.)

F KOt-Bu (2.0 eq.) OH
>
NO, DMSO (0.2 M) NO,

30°C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 1-fluoro-2-nitrobenzene 3nr (42.3 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel, and
purified by column chromatography (20% EtOAc in hexane) to afford the title compound 8n
(25.0 mg, 0.180 mmol, 60%) as a yellow solid.

Rr 0.49 (20% EtOAC in hexane);

ATR-FTIR (thin film) vma/cm™ 3252, 2924, 1732, 1620, 1591, 1535, 1456, 1478, 1333, 1257,
1187, 1029, 870, 747, 666;

IH NMR (400 MHz, CDCls) 54 10.60 (s, 1H), 8.12 (dd, J = 8.5, 1.6 Hz, 1H), 7.59 (ddd, J =
8.5, 7.1, 1.6 Hz, 1H), 7.16 (dd, J = 8.5, 1.3 Hz, 1H), 7.00 (ddd, J = 8.5, 7.1, 1.3 Hz, 1H);

13C NMR (101 MHz, CDCls) 3¢ 155.3 (C), 137.7 (CH), 133.8 (C), 125.2 (CH), 120.4 (CH),
120.1 (CH);

HRMS (ESI™) m/z calcd. for CeHsNO3z (M — H)~ 138.0197, found 138.0196.

Spectroscopic data matched those reported in the literature.r

1-Naphthol (80)

I 9d (2.0 eq.) OH
O NaOt#-Bu (2.0 eq.) O
>
O DMSO (0.2 M) O
100 °C, 18 h
Synthesized using General Procedure A with sodium tert-butoxide (57.7 mg, 0.60 mmol, 2.0
eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), 1-iodonapthalene 30, (76.2 mg, 0.30 mmol, 1.0

eq.) in DMSO (1.5 mL). The reaction was heated at 100 °C and stirred for 18 h. The crude

product was dissolved in a minimum amount of CH>Cly, dried onto silica gel and purified by

column chromatography (10% EtOAc in hexane) to afford the title compound 8o (23.2 mg,
0.161 mmol, 54%) as a beige solid.
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F 9d (2.0 eq.) OH
O NaOt-Bu (2.0 eq.) O
I
O DMSO (0.2 M) O
100 °C, 18 h

Synthesized using General Procedure A with sodium tert-butoxide (57.7 mg, 0.60 mmol, 2.0

eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), 1-fluoronapthalene 3or (43.8 mg, 0.30 mmol,
1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 100 °C and stirred for 18 h. The crude
product was dissolved in a minimum amount of CH2Cl,, dried onto silica gel and purified by
column chromatography (10% EtOAc in hexane) to afford the title compound 8o (36.3 mg,
0.252 mmol, 84%) as a pale lilac solid.

Rt 0.35 (20% EtOAC in hexane);

ATR-FTIR (thin film) vma/cm™ 3245, 1579, 1516, 1459, 1386, 1278, 1084, 1044, 1020, 879,
795, 772, 573, 480;

IH NMR (400 MHz, DMSO-de) 81 10.11 (br s, 1H), 8.11 (dd, J = 7.8, 1.7 Hz, 1H), 7.80 (dd,
J=7.7,1.6 Hz, 1H), 7.49 — 7.39 (m, 2H), 7.36 — 7.25 (m, 2H), 6.86 (dd, J = 7.1, 1.4 Hz, 1H);

13C NMR (101 MHz, DMSO-de) 8¢ 153.2 (C), 134.4 (C), 127.4 (CH), 126.5 (CH), 126.1 (CH),
124.6 (CH), 122.0 (CH), 118.3 (CH), 108.0 (CH);

HRMS (ESI) m/z calcd. for C1oH70 (M — H)™ 143.0502, found 143.0500.

Spectroscopic data matched those reported in the literature.[*%

4-Phenylphenol (8p)

9d (2.0 eq.)

' NaOt-Bu (2.0 eq.) OH
>
Ph DMSO (0.2 M) Ph

100 °C, 18 h

Synthesized using General Procedure A with sodium tert-butoxide (57.7 mg, 0.60 mmol, 2.0
eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), 4-iodobiphenyl 3p; (84.0 mg, 0.30 mmol, 1.0
eq.) in DMSO (1.5 mL). The reaction was heated at 100 °C and stirred for 18 h. The crude
product was dissolved in a minimum amount of CH»Cly, dried onto silica gel and purified by
column chromatography (90% CH.CI in hexane) to afford the title compound 8p (17.3 mg,
0.101 mmol, 34%) as an off-white solid.
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9d (2.0 eq.)

F NaOt-Bu (2.0 eq.) OH
>
Ph DMSO (0.2 M) Ph

100 °C, 18 h

Synthesized using General Procedure A with sodium tert-butoxide (57.7 mg, 0.60 mmol, 2.0
eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), 4-fluorobiphenyl 3pr (51.7 mg, 0.30 mmol, 1.0
eq.) in DMSO (1.5 mL). The reaction was heated at 100 °C and stirred for 18 h. The crude
product was dissolved in a minimum amount of CH2Cl,, dried onto silica gel and purified by
column chromatography (90% CH.CI, in hexane) to afford the title compound 8p (38.6 mg,
0.227 mmol, 76%) as an off-white solid.

Rt 0.30 (80% DCM in hexane);
ATR-FTIR (thin film) vmax/cm™ 392, 1524, 1490, 1264, 833, 757, 688;

IH NMR (300 MHz, CDCls) 81 7.55 (d, J = 7.5 Hz, 2H), 7.49 (d, J = 8.5 Hz, 2H), 7.42 (dd, J
=7.5,7.3 Hz, 2H), 7.31 (dd, J = 7.3, 7.3 Hz, 1H), 6.91 (d, J = 8.5 Hz, 2H), 4.81 (br s, 1H);

13C NMR (75 MHz, CDCls) 3¢ 155.2 (C), 140.9 (C), 134.2 (C), 128.9 (CH), 128.5 (CH), 126.9
(CH), 115.8 (CH);

HRMS (ESI) m/z calcd. for C12HeO (M — H)™ 169.0659, found 169.0657.

Spectroscopic data matched those reported in the literature.*!

2-Hydroxy-4-bromobiphenyl (8q)

9d (2.0 eq.)

Br F KOt-Bu (2.0 eq.) Br OH
X - X
Ph DMSO (0.2 M) Ph

30°C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 2-fluoro-4-bromobiphenyl 3gr (75.3 mg,
0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h.
The crude product was dissolved in a minimum amount of CH>Cl,, dried onto silica gel, and
purified by column chromatography (20% EtOAc in hexane) to afford the title compound 8q
(58.0 mg, 0.233 mmol, 78%) as a yellow oil.

R¢ 0.50 (20% EtOAC in hexane);
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ATR-FTIR (thin film) vmax/cm™ 3520, 1476, 878, 765, 701;

IH NMR (400 MHz, CDCls) 8 7.55 — 7.46 (m, 2H), 7.46 — 7.37 (m, 3H), 7.17 (d, J = 1.8 Hz,
1H), 7.16 — 7.05 (m, 2H), 5.27 (br s, 1H);

13C NMR (101 MHz, CDCls) 3¢ 153.3 (C), 136.1 (C), 131.4 (CH), 129.6 (CH), 129.0 (CH),
128.4 (CH), 127.3 (C), 124.1 (CH), 122.2 (C), 119.2 (CH);

HRMS (ESI") m/z calcd. for C12HsOBr (M — H)™ 246.9764, found 246.9761.

4-Bromo-2-hydroxyacetophenone (8r)

9d (2.0 eq.)

Br F KOt-Bu (2.0 eq.) Br OH
X - L
Ac DMSO (0.2 M) Ac

30°C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 4-bromo-2-fluoroacetophenone 3rr (65.1
mg, 0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for
16 h. The crude product was dissolved in a minimum amount of CH2Cl», dried onto silica gel,
and purified by column chromatography (10% EtOAc in hexane) to afford the title compound
8r (36.0 mg, 0.168 mmol, 56%) as an off-white solid.

Rs 0.45 (10% EtOAC in hexane);

ATR-FTIR (thin film) vma/cm™ 2935, 1638, 1606, 1482, 1343, 1318, 1236, 1209, 961, 882,
787, 646;

IH NMR (300 MHz, CDCls) 8 12.33 (s, 1H), 7.57 (d, J = 8.5 Hz, 1H), 7.16 (d, J = 1.9 Hz,
1H), 7.03 (dd, J = 8.5, 1.9 Hz, 1H), 2.60 (s, 3H);

13C NMR (75 MHz, Chloroform-d) 8¢ 204.0 (C), 163.0 (C), 131.7 (CH), 130.9 (C), 122.6
(CH), 121.8 (CH), 118.7 (C), 26.8 (CH3);

HRMS (ESI*) m/z calcd. for CsHs®BrO (M + H)* 214.9695, found 214.9702.
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5-Hydroxy-2(trifluoromethyl) pyridine (8s)

9d (2.0 eq.)
Ll KOt-Bu (2.0 eq.) 3 oH
» > »
30 °C, 16 h

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 5-bromo-2(trifluoromethyl) pyridine 3sgr
(67.8 mg, 0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred
for 16 h. The crude product was dissolved in a minimum amount of CH2Cl,, dried onto silica
gel, and purified by column chromatography (30% EtOAc in hexane) to afford the title
compound 8s (37.0 mg, 0.227 mmol, 76%) as a white solid.

Rs 0.44 (30% EtOAC in hexane);
ATR-FTIR (thin film) vma/cm™ 3359, 1588, 1288, 1138, 1090, 982, 838, 769, 539, 519;

1H NMR (400 MHz, DMSO-Dg) 81 10.87 (s, 1H), 8.26 (d, J = 2.7 Hz, 1H), 7.69 (d, J = 8.6
Hz, 1H), 7.34 (dd, J = 8.6, 2.7 Hz, 1H);

13C NMR (101 MHz, DMSO0-Ds) 8¢ 156.5 (C), 138.6 (CH), 137.2 (g, J = 34.1 Hz, C), 122.8
(CH), 122.2 (q, J = 272.5 Hz, C), 122.0 (g, J = 2.8 Hz, CH);

18F NMR (282 MHz, CDCls) ¢ -65.0 (s, 3F);
HRMS (ESI*) m/z calcd. for CsHsFsNO (M + H)* 164.0318, found 164.0314.

Spectroscopic data matched those reported in the literature.™

5-Hydroxyquinoline (8t)

Br 9d (2.0 eq.) OH
KOt-Bu (2.0 eq.)
' ot
| DMSO (0.2 M) |
NS 60 °C, 16 h NS

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 5-bromoquinoline 3tsr (62.4 mg,
0.30 mmol, 1.0 eg.) in DMSO (1.5 mL). The reaction was heated at 60 °C and stirred for 16 h.

The crude product was dissolved in a minimum amount of CH>Cl», dried onto silica gel, and
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purified by column chromatography (60% EtOAc in hexane) to afford the title compound 8t
(19.0 mg, 0.131 mmol, 44%) as a white solid.

Rt 0.50 (60% EtOAC in hexane);
ATR-FTIR (thin film) vma/cm™ 2922, 2851, 1982, 1587, 1279, 796;

'H NMR (400 MHz, DMSO-Ds) & 10.49 (s, 1H), 8.84 (dd, J = 4.2, 1.8 Hz, 1H), 8.49 (ddd, J
= 8.5, 1.8, 0.9 Hz, 1H), 7.54 (dd, J = 8.5, 7.5 Hz, 1H), 7.48 — 7.42 (m, 2H), 6.93 (dd, J = 7.5,
1.1 Hz, 1H);

13C NMR (101 MHz, DMSO-Ds) 8¢ 153.3 (C), 150.5 (CH), 148.9 (C), 130.6 (CH), 129.9 (CH),
120.1 (CH), 119.6 (C), 119.4, 108.4 (CH);

HRMS (ESI") m/z calcd. for CoqHeNO (M — H)™ 144.0455, found 144.0453.

Spectroscopic data matched those reported in the literature. 6]

6-Hydroxyquinoline (8u)

Br 9d (2.0 eq.) OH
NaOt-Bu (2.0 eq.)
>
N| DMSO (0.2 M) N|
= 100 °C, 16 h =

Synthesized using General Procedure A with sodium tert-butoxide (96.11 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 6-bromoquinoline 3ugr (62.4 Mg,
0.30 mmol, 1.0 eg.) in DMSO (1.5 mL). The reaction was heated at 100 °C and stirred for 16
h. The crude product was dissolved in a minimum amount of CH2Cl, dried onto silica gel, and
purified by column chromatography (80% EtOAc in hexane) to afford the title compound 8u
(32.0 mg, 0.220 mmol, 73%) as a white solid.

Rf 0.35 (80% EtOAC in hexane);

ATR-FTIR (thin film) vma/cm™ 3021, 1971, 1621, 1506, 1469, 1376, 1315, 1229, 1121, 920,
831;

IH NMR (400 MHz, DMSO-Ds) 8+ 10.05 (s, 1H), 8.65 (dd, J = 4.2, 1.7 Hz, 1H), 8.13 (ddd, J
= 8.4, 1.8, 0.7 Hz, 1H), 7.87 (d, J = 9.0 Hz, 1H), 7.38 (dd, J = 8.3, 4.2 Hz, 1H), 7.32 (dd, J =
9.0, 2.7 Hz, 1H), 7.15 (d, J = 2.7 Hz, 1H);
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13C NMR (101 MHz, DMSO-Ds) 8¢ 155.5 (C), 147.2 (CH), 143.1 (C), 134.2 (CH), 130.5
(CH), 129.4 (C), 122.0 (CH), 121.4 (CH), 108.4 (CH);

HRMS (ESI™) m/z calcd. for CoHsNO (M — H)™ 144.0455, found 144.0451.

Spectroscopic data matched those reported in the literature.

6-Bromo-5-methylpyridin-3-ol (8v)

9d (2.0 eq.)
Me x KOt-Bu (2.0 eq.) Me 0N
| “ DMSO (0.2 M) > | ~
Br N 60 °C. 16 h Br N

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and 2-bromo-5-fluoro-3-methyl pyridine 3ve
(57.0 mg, 0.30 mmol, 1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 60 °C and stirred
for 16 h. The crude product was dissolved in a minimum amount of CH2Cls, dried onto silica
gel, and purified by column chromatography (60% EtOAc in hexane) to afford the title
compound 8v (42.0 mg, 0.223 mmol, 74%) as a white solid.

Rt 0.77 (60% EtOAC in hexane);
ATR-FTIR (thin film) vmax/cm™ 2924, 1570, 1458, 1403, 1308, 1228, 1158, 1060, 610;

IH NMR (400 MHz, DMSO-De) 8 10.13 (br s, 1H), 7.76 (d, J = 3.0 Hz, 1H), 7.16 (d, J = 3.0
Hz, 1H), 2.23 (s, 3H);

13C NMR (101 MHz, DMSO-De) 8¢ 153.8 (C), 135.4 (CH), 135.0 (C), 132.2 (C), 126.2 (CH),
21.3 (CHa);

HRMS (ESI) m/z calcd. for CsH77°BrNO (M + H)* 187.9706, found 187.9712.
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Hydroxy-Fenofibrate derivative (8w)
0] Me (0] Me
M M
Me;)ko)\Me 9d (2.0 eq.) Me;)Lo*Me
KOt-Bu (2.0 eq.)
o o] > o OH
O DMSO (0.2 M) O
30°C, 16 h
0] (0]

Synthesized using General Procedure A with potassium tert-butoxide (67.3 mg, 0.60 mmol,
2.0 eq.), oxime 9d (74.5 mg, 0.60 mmol, 2.0 eq.), and Fenofibrate 3wc (108.2 mg, 0.30 mmol,
1.0 eq.) in DMSO (1.5 mL). The reaction was heated at 30 °C and stirred for 16 h. The crude
product was dissolved in a minimum amount of CH2Cl>, dried onto silica gel, and purified by

column chromatography (20% EtOAc in hexane) to afford the title compound 8w (78.0 mg,
0.228 mmol, 76%) as an off-white solid.

Rt 0.09 (20% EtOAC in hexane);
ATR-FTIR (thin film) vmax/cm™ 3283, 2985, 1730, 1600, 1285, 1151, 930, 854, 771, 609;

'H NMR (400 MHz, CDCls) 84 7.75 — 7.67 (m, 4H), 6.91 (d, J = 8.6 Hz, 2H), 6.86 (d, J =8.9
Hz, 2H), 5.09 (p, J = 6.2 Hz, 1H), 1.66 (s, 6H), 1.21 (d, J = 6.3 Hz, 6H);

13C NMR (101 MHz, CDCls) 8¢ 195.4 (C), 173.6 (C), 160.4 (C), 159.4 (C), 132.8 (CH), 132.0
(CH), 131.2 (C), 130.2 (C), 117.4 (CH), 115.3 (CH), 79.5 (C), 69.6 (CH), 25.5 (CH3), 21.6
(CHy);

HRMS (ESI™) m/z calcd. for C2oH22NaOs (M + Na)* 365.1359, found 365.1361.

Spectroscopic data matched those reported in the literature.[*?
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Hydroxy-lloperidone derivative (8x)

fo) F
N/
N 9d (2.0 eq.)
NaOt-Bu (2.0 eq.)
y
DMSO (0.2 M)
Ac Ac
N ° N
uo/@/ 100 °C, 18 h «//o»@i
MeO MeO

Synthesized using General Procedure A with sodium tert-butoxide (46.1 mg, 0.48 mmol, 2.0
eq.), oxime 9d (59.6 mg, 0.48 mmol, 2.0 eq.), lloperidone 3xr (104.3 mg, 0.24 mmol, 1.0 eq.)
in DMSO (1.2 mL). The reaction was heated at 100 °C and stirred for 18 h. The crude product
was dissolved in a minimum amount of CH2Clz, dried onto silica gel and purified by column
chromatography (3% MeOH in DCM) to afford the title compound 8x (84.9 mg, 0.200 mmol,

83%) as a pale-yellow solid.
Rt 0.30 (10% MeOH in DCM);

ATR-FTIR (thin film) vma/cm™ 2943, 1671, 1595, 1510, 1418, 1270, 1221, 1148, 1031, 827,
735;

IH NMR (400 MHz, DMSO-ds) 81 10.36 (br s, 1H), 7.68 (d, J = 8.7 Hz, 1H), 7.61 (dd, J =
8.5, 2.0 Hz, 1H), 7.44 (d, J = 2.0 Hz, 1H), 7.07 (d, J = 8.5 Hz, 1H), 6.92 (d, J = 2.0 Hz, 1H),
6.83 (dd, J = 8.7, 2.0 Hz, 1H), 4.11 (t, J = 6.4 Hz, 2H), 3.82 (s, 3H), 3.10 — 2.96 (m, 3H), 2.58
~2.50 (m, 5H), 2.18 (t, J = 11.5 Hz, 2H), 2.03 — 1.79 (m, 6H);

13C NMR (101 MHz, DMSO-ds) 8¢ 196.4 (C), 164.3 (C), 160.8 (C), 160.2 (C), 152.4 (C),
148.7 (C), 129.8 (C), 123.2 (CH), 122.6 (CH), 113.8 (CH), 112.7 (CH), 111.7 (C), 110.4 (CH),
94.7 (CH), 66.8 (CHz), 55.6 (CHs), 54.5 (CHz), 53.0 (CHz), 33.4 (CH), 30.0 (CHy), 26.4 (CHs),
26.0 (CHo);

HRMS (ESI*) m/z calcd. for CaaHaoN20s (M + H)* 425.2071, found 425.2073.
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Hydroxy-Etoricoxib derivative (8y)

Q2 Q2
Me” 9d (2.0 eq.) Me”
NaOt-Bu (2.0 eq.)
PN . N OH
S DMSO (0.2 M) S
NI N N 100 °C, 18 h NI N N
= =
Me Me

Synthesized using General Procedure A with sodium tert-butoxide (9.6 mg, 0.14 mmol, 2.0
eq.), oxime 9d (17.4 mg, 0.14 mmol, 2.0 eq.), and Etoricoxib 3yc (25.0 mg, 0.07 mmol, 1.0
ed.) in DMSO (0.4 mL). The reaction was heated at 100 °C and stirred for 18 h. The crude
product was dissolved in a minimum amount of CH-Cl>, dried onto silica gel, and purified by
column chromatography (5% MeOH in DCM) to afford the title compound 8y (13 mg, 0.04

mmol, 55%) as a white solid.
R¢ 0.35 (5% MeOH in DCM);
ATR-FTIR (thin film) vmax/cm™ 2925, 2854, 1598, 1441, 1310, 1225, 1151, 779, 732, 544;

IH NMR (500 MHz, DMSO-de) 81 10.37 (s, 1H), 8.32 (d, J = 2.7 Hz, 1H), 8.23 (dd, J = 2.4,
0.8 Hz, 1H), 7.88 (d, J = 8.6 Hz, 2H), 7.50 — 7.44 (m, 3H), 7.21 (d, J = 2.7 Hz, 1H), 7.13 (d, J
= 8.0 Hz, 1H) 3.24 (s, 3H), 2.41 (s, 3H):

13C NMR (126 MHz, DMSO-ds) 8¢ 156.4 (C), 153.0 (C), 149.3 (CH), 144.5 (C), 144.4 (C),
139.8 (C), 137.8 (CH), 137.0 (CH), 134.9 (C), 132.3 (C), 130.3 (CH), 127.1 (CH), 124.2 (CH),
122.2 (CH), 43.3 (CHs), 23.7 (CHa);

HRMS (ESI") m/z calcd. for C1gH17N203S (M + H)* 341.0954, found 341.0955.
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Hydroxy-Blonanserin derivative (8z)

Me Me

Q F § OH
G S G

I > I
N_ _~ DMSO (0.2 M) N~
100 °C, 18 h

Synthesized using General Procedure A with sodium tert-butoxide (11.5 mg, 0.12 mmol, 2.0
eq.), oxime 9d (14.9 mg, 0.12 mmol, 2.0 eq.), Blonanserin 3zr (20.6 mg, 0.06 mmol, 1.0 eq.)
in DMSO (0.3 mL). The reaction was heated at 100 °C and stirred for 18 h. The crude product
was dissolved in a minimum amount of CH2Clz, dried onto silica gel and purified by column
chromatography (5% MeOH in DCM) to afford the title compound 8z (10.2 mg, 0.0279 mmol,
47%) as a pale-yellow solid.

R¢ 0.35 (15% MeOH in DCM);

ATR-FTIR (thin film) vma/cm™ 2922, 2850, 1588, 1543, 1514, 1448, 1270, 1243, 1168, 998,
832;

IH NMR (400 MHz, DMSO-ds) 81 9.53 (br s, 1H), 7.05 (d, J = 8.5 Hz, 2H), 6.80 (d, J = 8.5
Hz, 2H), 6.34 (s, 1H), 3.62 — 3.34 (m, 5H), 2.85 — 2.72 (m, 2H), 2.63 — 2.50 (m, 4H), 1.72 —
1.61 (m, 2H), 1.42 — 1.19 (m, 9H), 1.05 (t, J = 7.1 Hz, 3H);

13C NMR (126 MHz, DMSO-ds) 8¢ 158.6 (C), 156.7 (C), 156.6 (C), 151.1 (C), 131.4 (C),
129.4 (CH), 121.9 (C), 114.8 (CH), 105.9 (CH), 52.2 (CH,), 51.7 (CHy), 44.8 (CH>), 34.9
(CHz), 31.1 (CH2), 30.3 (CH2), 26.0 (CH), 25.8 (CH2), 25.4 (CH2), 11.9 (CH3);

HRMS (ESI*) m/z calcd. for CasHsaN3O (M + H)* 366.2540, found 366.2544.
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2.3. Large-Scale Hydroxylation

9d (2.0 eq.)

Br KOt-Bu (2.0 eq.) OH
oy - T
Ac DMSO (0.2 M) Ac

30°C, 16 h

To an oven-dried 100 mL round bottom flask was charged potassium tert-butoxide (1.35 g,
12.0 mmol, 2.0 eq.), oxime 9d (1.49 g, 12.0 mmol, 2.0 eq.), and 4'-bromoacetophenone 3agr
(1.19 g, 6.00 mmol, 1.0 eq.). The flask was sealed with a septum and anhydrous DMSO (30
mL) was added. The reaction mixture was sparged with N2 for 30 minutes, then heated at 30
°C (oil bath) and stirred for 16 h under nitrogen. The mixture was then diluted with CH2Cl (60
mL) and poured into water (60 mL). The organic phase was collected and the aqueous phase
was extracted with CH2Clz (2 x 60 mL). The organics were discarded and the aqueous phase
was acidified with 10% aq. HCI until pH ~3. The aqueous phase was then extracted with
CH2Cl, (4 x 60 mL). The organics were combined, dried (MgSOa), and concentrated under
reduced pressure. The crude product was dissolved in a minimum amount of CH2Cl, and
purified by column chromatography (20% EtOAc in hexane, then 35% EtOAc in hexane) to
afford the title compound 8a (682 mg, 4.99 mmol, 83%) as a pale-yellow solid.

Spectroscopic data matched those reported in the literature.™
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3. Table of Screened Oximes

The reactivity of the following oximes was examined in this study (Table S1), of which pyrrole
oxime 9d proved optimal for the desired transformation.

HO. ~ HO,_ ~
O e ® Nee

HO. — HO. ~
N” Me N N"Me

HO_ =~
N/\©\
SMe
HO_ =~
N/\©\

HO_ ~ OMe
o 2 A@
N
OMe
OMe NMe,
OMe
Me
HO_ ~
N\ /\E/) >
Me
HO_ ~ HO_ ~ H Z
CO,Me CF; CN
HO_ ~
N/\©\
NO,

Table S1. Oximes examined in this study.
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4. Evidence Against Trace-Metal Catalysis

To exclude possible trace-metal catalysis, all reactions described in this manuscript were
conducted using a newly purchased batch of magnetic stirrer bars, which were never used in a
metal-catalysed reaction.

In addition, reactivity was not limited by the batch of base used. Indeed, different batches of
high purity KOt-Bu (as a solid or as a solution in THF) could be used to reproduce the model
reaction (Table S2, entries 1 and 2). Excellent conversion was also observed when using
KHMDS (1.0 M in THF) as the base, which demonstrates that KOt-Bu is not essential to the
reaction (entry 3). Despite the potential superior reaction performance of KHMDS, this base

was not used further in an effort to develop a milder reaction protocol.

9d (2.0 eq.)
Br Base (2.0 eq.) OH
1 - O
DMSO
Ac 30°C, 16 h Ac
3ag, (1.0 eq.) 8a
Entry? Conditions Conversion®
1 KO#-Bu, DMSO (0.5 mL) 85%
2 KO#-Bu (1.0 M in THF), DMSO (1.0 mL) 85%
3 KHMDS (1.0 M in THF), DMSO (0.5 mL) >95%

Table S2. # Reactions performed with 0.1 mmol of aryl bromide 3agr and 0.2 mmol oxime 9d
with the stated based (0.2 mmol) in DMSO under nitrogen. ® Determined using the *H NMR
spectrum of the unpurified reaction mixture, ratio of starting material to product.
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5. Experimental Evidence for a Radical Mechanism

5.1. Hydrodehalogenation

During the optimisation of the coupling reaction between bromide 3agr and oxime 9d, we
observed varying levels of acetophenone (10) formation by *H NMR spectroscopic analysis of
the crude reaction mixture. Formation of this hydrodehalogenated by-product was especially
prominent under photochemical conditions (due to a presumed higher concentration of radical
intermediates) and in the presence of THF (which may serve as a H-atom donor for an aryl
radical); an exemplar reaction and *H NMR spectrum (in CDClIs) is shown in Scheme S1.

Me NaHMDS
Br ' (1 .0 M, THF)
+ HO_ Z~_ _N
N
Ac | 4 DMSO
hv (405 nm)
3ag, (1.0 eq.) 9d (1.0 eq.)
10 8a

-
2.00
T T T T T T T T T T T T T T T T T T T T T T T T T T
83 82 81 80 79 78 7.7 76 75 74 73 72 71 7.0 69 68 67 66 65 64 63 62 6.1 6.0 59 58
f1 (ppm)

Scheme S1. Detection of acetophenone by *H NMR spectroscopic analysis of the crude

reaction mixture (aliquot diluted in CDClI3).
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5.2. EPR Spectroscopy with Radical Scavengers

Radical scavengers (Galvinoxyl, DPPH and TEMPO) were shown was to inhibit the coupling
of aryl bromide 3agsr and oxime 9d, but no direct trapped (radical-radical coupling) products
were detected by high-resolution mass spectrometry. Instead of radical-radical coupling, we
propose that these scavengers terminate radical chains by acting as electron acceptors (radical-
anion scavengers, see Scheme S2).

Ne) radical-anion
N scavenger

N R N R chain
. > termination
oxidation

MeQMe +e” Me7l\/j¢Me
N e N

Me i Me Me i Me
(o R (0]
TEMPO ©
t-Bu X t-Bu ) t-Bu X t-Bu
+e
o o ©o o)
t-Bu t-Bu t-Bu t-Bu
Galvinoxyl
O,N O,N
Ph\ +e- Ph\ )
N—N NO, —_— N—N NO,
Ph Ph
O:N DPPH O:N

Scheme S2. Proposed chain termination by electron transfer.

To probe this theory, we monitored the consumption of the TEMPO free radical over time by
EPR spectroscopy. First, we monitored the intensity of the EPR spectrum of TEMPO (1 mol%)
in the presence of the oxime anion over time — no change in signal intensity was observed,

indicating that there is no reaction between the oxime anion and TEMPO (Scheme S3).
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Scheme S3. Overlaid EPR spectra of TEMPO (1 mol%) in the presence of the oxime anion
(in DMSO). Measurements taken after 5, 15, 53 and 914 mins (no change observed).

Next, we moni

tored the intensity of the EPR spectrum of TEMPO (1 mol%) in the presence of

both the oxime anion and aryl bromide 3agr. A clear decrease in signal intensity was observed

over 11 h, clearly demonstrating that the TEMPO radical is consumed under these reaction

conditions and

that a radical mechanism is operative (see Scheme S4 and Figure S1).
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Scheme S4. Overlaid EPR spectra of TEMPO (1 mol%) in the presence of both the oxime

anion and aryl bromide 3agr (in DMSO). Measurements were taken every 5.63 min over 11 h.
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Figure S1. Change in EPR intensity of TEMPO over time fits well with a bi-exponential decay.
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5.3. Dihalogenated Arene Substitution Patterns

In analogy to the experiments conducted by Bunnett and Creary on the substitution of
dihalogenated substrates with thiophenoxide ion (see J. F. Bunnett, X. Creary, J. Org. Chem.
1974, 39, 3612-3614) we examined the reactivity of 4-chloroiodobenzene SI1 and 3-
chloroiodobenzene S14 with oxime 9d and NaOt-Bu at 100 °C. Interestingly, we observed good
levels of conversions in both cases, but both reactions afforded inseparable mixtures of
monosubstituted products (S12/3 and S15/6), with substitution of the iodide substituent slightly
favoured (Scheme S5). This low level of selectivity is presumably due to the high temperatures
employed and potentially competing polar (SnAr, chloride favoured) and open-shell (Srnl,

iodide favoured) substitution pathways.

NaOt-Bu
Me
| OH |
+ N/\L7 +
/ DMSO (0.2 M)
¢l 100 °C, 16 h ¢l HO
SI1 (1.0 eq.) 9d (2.0 eq.) S12 (major) SI3 (minor)

total conversion = 71%

substitution of iodide favoured ratio SI2-SI3 = 61:39

NaOt-Bu

Me
Cl I ! 20 eq. Cl OH HO I
g e Y
| /) DMso(02m)
100 °C, 16 h
Sl4 (1.0 eq.) 9d (2.0 eq.) SI15 (major) S16 (minor)

total conversion = >95%

substitution of iodide favoured ratio SI5-SI6 = 75:25

Scheme S5. Reactivity of dehalogenated substrates (total conversion and ratios determined

by *H NMR spectroscopic analysis of the crude reaction mixture).

However, unlike the thiophenoxide ion used by Bunnett and Creary, which favours
disubstitution, we propose that monosubstitution is likely observed in our system due to the
stabilising effects of the oxime m-system. Here, the spin density of the coupled radical-anion
intermediate will be based primarily in the lower in energy oxime m-System, not the arene (as
with thiophenoxide). Therefore, there is limited opportunity for the n*—c* orbital mixing
needed to the promote fragmentation of the Ar—Cl bond (Scheme S6). Indeed, the spin density
of the oxime coupled radical-anion (A) can be easily visualised using DFT, which shows that

almost all of the spin density is based in the oxime m-System.
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Scheme S6. Mechanistic rationale for monosubstitution including a plot of the total spin
density for the coupled radical-anion intermediate A (isosurface contour values set at 0.002
a.u.). Calculation performed using ®B97X-D3(BJ) ma-def2-SVP CPCM(DMSO).
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6. UV/Vis Spectroscopy & Photochemistry

A series of UV/Vis absorption studies were performed to clarify if a charge-transfer-complex
(CTC) between oxime 9d and 4'-bromoacetophenone 3agr was formed in the presence of KOt-
Bu. An overview of the most relevant absorption spectra are shown in Figure S2, in which a
new redshifted absorption band was clearly observed upon mixing oxime 9d and 4'-
bromoacetophenone in the presence of KOt-Bu (typical of a CTC). However, 4'-
bromoacetophenone also formed a new redshifted absorption band in the presence of KOt-Bu
with a maximum at 490 nm (potentially due to enolate formation). To minimise the contribution
of this secondary absorption band, further analysis was conducted by measuring the absorbance
at 425 nm.

425 nm
|
25 ! ——  3aBr
|
i — 9d + KOt-Bu
!
2.0 : 3aer + KOt-Bu
)
~ i — 9d +3asr + KOt-Bu
- '
< 15 |
C :
S |
= )
S 1.0 i
a8 '
< e
0.5
0.0 — =

300 350 400 450 500 550 600 650 700
Wavelength (nm)

Figure S2. Absorption spectra of oxime 9d, 4'-bromoacetophenone 3agr and their
combination with KOt-Bu (0.1 M in DMSO).

The interaction between the oxime anion and 4'-bromoacetophenone was then investigated by
the method of continuous variation (Job’s plot).'®] Two stock solutions of 4
bromoacetophenone in DMSO (0.1 M), and oxime 9d + KOt-Bu (1:1) in DMSO (0.1 M) were

prepared. The molar fraction of 4’-bromoacetophenone and the (pre-prepared) oxime anion was
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then varied, keeping solution concentration at a constant value of ¢t = 0.1 M in DMSO, and
changes in absorption were measured at 425 nm (Figure S3).

2.5

1.5 A

Absorption (A.U.)

0.5

0 01 02 03 04 05 06 07 08 09 1
¥, (4'-Bromoacetophenone)

Figure S3. Job plot showing the absorption (A = 425 nm) of a solution of 4'-
bromoacetophenone and the oxime anion.

To correct for the background absorption of the oxime anion at 425 nm, its absorption
coefficient was determined by measuring the absorbance of oxime 9d and KOt-Bu (1:1) at
varying concentrations (Figure S4). Applying this correction to the original Job plot reveals a

maximum at y = 0.5, which indicates a CTC is formed with a 1:1 stoichiometry (Figure S5).
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Figure S4. Graph showing the absorption (A = 425 nm) of solutions of oxime 9d and KOt-Bu
as a function of concentration in DMSO.
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Figure S5. Job plot showing the absorption (A = 425 nm) of a solution of 4'-

bromoacetophenone and the oxime anion with a correction for the contribution of the oxime
anion.
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To further probe the plausibility of CTC formation, the reactivity of the reaction mixture under
irradiation with different wavelengths of light was investigated (Table S3). The formation of
phenol 8a was greatly accelerated under irradiation with blue LEDs (Amax = 450 nm, entry 1),
which corresponds to the suspected CT band at ~425 nm. Conversely, the yield of phenol 8a
was unaffected by irradiation with green LEDs (Amax = 525 nm, entry 2), which demonstrates
that photoexcitation of the absorption band at ~490 nm (formed from the reaction of 4'-

bromoacetophenone with KOt-Bu) does not influence the rate of reaction.

9d (2.0 eq.)
Br KOt-Bu (2.0 eq.) OH
T - T
DMSO (0.2 M)
Ac [heat/hv] Ac
3ag, (1.0 eq.) 8a
Entry? Temp./hv Time Yield® 8a
1 450 nm lh 65%
2 525 nm lh 39%
3 30 °C, darkness lh 38%
4 30 °C, ambient light lh 44%

Table S3. Photochemical reactivity studies. # Reactions performed with 0.1 mmol of aryl
bromide 3agr and 0.2 mmol oxime 9d with the KOt-Bu (0.2 mmol) in DMSO (0.5 mL) under
nitrogen. ° Determined by 'H NMR spectroscopy against an internal standard
(dibromomethane).
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7. Computational Studies

All calculations were carried out using the ORCA 4.2.0 software package. This work was
performed on the Viking Cluster, which is a high-performance computer facility provided by
the University of York. We are grateful for computational support from the University of York

High Performance Computing service, Viking and the Research Computing team.

7.1. Charge-Transfer Complex Characterisation

To further investigate the plausibility of CTC formation between oxime anion 1d and 4'-
bromoacetophenone 3agr, the geometry of a ground state complex was optimised using the
®B97X-D3(BJ) range-separated hybrid functional®® with Truhlar’s minimally augmented
Karlsruhe ma-def2-SVP double-zeta basis set!*®! and the CPCM solvation model (DMSO).1*"]
The obtained geometry was confirmed to be a local minimum by frequency analysis at the same
level. The optimized structure is given below in .xyz format and visualized using
ChemCraft.*® This ground state geometry was analysed by time-dependent density functional
theory (TD-DFT) at the CAM-B3LYP ma-def2-TZVP level using the CPCM solvation model
(DMSO). The first 5 excited states are reported below and the key contributing molecular
orbitals (90 & 91) are depicted using ChemCraft (Figure S6). The lowest energy excited state
was determined to be composed of a charge-transfer excitation between the CTC HOMO (MO
90) and LUMO(MO 91). These orbitals represent a mixing of the = orbitals of the oxime anion
HOMO and the LUMO of 4’-bromoacetophenone. We tenatively propose that the vibrational
distortion of this CTC facilitates a slow thermal dissociative ET into the C—Br o* orbital to

directly form an aryl radical.

Figure S6. Calculated molecular orbitals 90 & 91 representing the HOMO and the LUMO of

the CTC (isosurface contour values set at 0.012 a.u.).
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Charge-Transfer Complex (DMSO)

®B97X-D3(BJ) ma-def2-SVP CPCM(DMSO)

Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0

E:

I T T O O O O O O O T 2 O O O O O

oy}

r

T O T T T Z

—3975.30423595 Eh; H2s = —3975.02588270 Eh; G29s = — 3975.09695728 Eh

-1.26549948167862
-1.99301676529415
-3.34672275752478
-3.39816979460573
-4.51787320798138
-5.63992574331945
-4.39015545894504
-6.62099147608385
-3.00947628530257
-3.68528922097009
-1.63296973650499
-0.92691793063400
-1.61784080405447
-2.99953047574044
-3.54633753786816
0.14753801453786

-1.06240176618537
-0.70537819794049
-2.12164337232582
-0.20552705676382
-4.19917593827404
-1.59258345198493
-1.73062052731858
-2.12598166833485

4.52806117040196
3.72876790807530
3.75174423318341
4.56718463309981
4.91146914260166
4.28550975259557
5.68968917962594
4.60575178511126
2.97409837195769
2.23502603818282
3.16533597318383
2.63243527992743
1.88961400302127
1.68659652561942
3.40429973275800
2.80054276443407
1.48385233903864
4.18798644662915
5.03272609180167
4.78058790322192
3.22741030893821
3.18251780201553
5.94523479145289
6.95683686716910

-0.96937983613770
-1.83220588513532
-1.38184562308056
-0.25548049347320
0.62407212348221
0.52671849874173
1.39238641744803
1.36188556553243
3.39486087434762
2.42847843816791
3.25339898555528
2.17560691230008
1.21900755927735
1.33529862570984
4.24306226833824
2.07610158768738
0.37237370749428
4.54828835359712
-0.01961792020741
-0.94892350572368
-1.81319200349843
-2.68739864606680
1.04225558248507
0.86126969198635
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A I T T T O O O T =T

-0.63493291877765
-2.09576493203086
-3.76676468793679
-4.98498810150639
-3.01445442465142
-2.43946076481741
-3.72182712764571
-2.29929708520578
-4.76265955735232
-7.25993975897774

5.99291792405469
5.58752870023553
0.90642846983424
0.80577990319827
0.22837923636625
0.96853253919528

-0.28794986601809
-0.49724361311844

2.08418909061686
2.19259857158862

1.07876224486733
2.01393160923716
0.31272975385065
0.39996212496645
-0.80124042691417
-1.37626970577084
-1.46225752045881
-0.38275470337929
2.51655112544623
0.43753421932741

TD-DFT: CAM-B3LYP ma-def2-TZVP CPCM(DMSO)

State Energy Wavelength  fosc

(cm-1) (nm)

20671.5
21269.6
20835.5
24316.3
27630.7

483.8 0.000000000
470.2 0.000000001
479.9 0.027526074
411.2 0.000000000
361.9 0.000394339

0.00000
0.00000
0.43493
0.00000
0.00470

T2 TX
(au**2) (au)

TY TZ
(au) (au)

-0.00000 -0.00000 -0.00000
-0.00004 -0.00006 -0.00009
-0.37027 0.45919 -0.29491
0.00001 -0.00003 -0.00005
-0.06586 -0.01900 -0.00035

STATE 1: E=
90a-> 9la :
90a-> 93a :
90a -> 94a :

0.094186 au

2.563 eV 20671.5 cm**-1
0.050706 (c=-0.22518052)
0.041949 (c= 0.20481422)
0.010672 (c= 0.10330325)
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90a-> 95a : 0.035168 (c= -0.18753100)
90a-> 96a : 0.036586 (c= 0.19127419)
90a-> 98a : 0.185924 (c= -0.43118963)
90a-> 99a : 0.016515 (c= -0.12850953)
90a->102a : 0.025364 (c= 0.15925967)
90a->104a : 0.015355 (c= -0.12391711)
90b-> 91b :  0.050706 (c= 0.22518052)
90b-> 93b :  0.041949 (c= -0.20481421)
90b-> 94b :  0.010672 (c= -0.10330325)
90b-> 95b :  0.035168 (c= 0.18753101)
90b-> 96b :  0.036586 (c= -0.19127416)
90b-> 98b :  0.185924 (c= 0.43118962)
90b-> 99b :  0.016515 (c= 0.12850951)
90b ->102b :  0.025364 (c= -0.15925966)
90b ->104b :  0.015355 (c= 0.12391710)
STATE 2: E= 0.096911au  2.637eV 21269.6 cm**-1
90a-> 9la : 0.429248 (c= 0.65517051)
90a-> 98a : 0.022794 (c= -0.15097565)

90b -> 91b : 0.429249 (c=-0.65517094)
90b -> 98b : 0.022792 (c= 0.15097029)

STATE 3: E= 0.094934au 2583 eV 20835.5 cm**-1
90a-> 91a : 0.494130 (c= 0.70294368)
90b -> 91b : 0.494130 (c= 0.70294392)

STATE 4: E= 0.110793au 3.015eV 24316.3 cm**-1
89%a-> 91a : 0.045538 (c=-0.21339541)
8% -> 93a : 0.036591 (c= 0.19128706)
89a-> 94a : 0.010924 (c= 0.10451980)
89a-> 95a : 0.035174 (c=-0.18754735)
89a-> 96a : 0.038776 (c= 0.19691507)
89a-> 98a : 0.184569 (c=-0.42961527)



89a-> 99a :
89%a -> 102a :
89%a -> 104a :
89a -> 105a :
89b -> 91b :
89b -> 93b :
89b -> 94b :
89b -> 95b :
89b -> 96b :
89b -> 98b :
89b -> 99b :
89b -> 102b :
89b -> 104b :
89b -> 105b :

STATE 5: E= 0.125895 au
89a-> 9la :
89a-> 93a :
89a-> 95a :
89a -> 96a :
89a-> 98a :
89a-> 99a :
89a ->102a :
89a ->104a :
89b -> 91b :
89b -> 93b :
89b -> 95b :
89b -> 96b :
89b -> 98b :
89b -> 99b :
89b ->102b :
89b -> 104b

0.015540 (c= -0.12465763)
0.027123 (c= 0.16469153)
0.015510 (c= -0.12453967)
0.011344 (c= 0.10650797)
0.045537 (c= 0.21339488)
0.036591 (c= -0.19128673)
0.010924 (c= -0.10452003)
0.035174 (c= 0.18754721)
0.038775 (c= -0.19691468)
0.184568 (c= 0.42961410)
0.015540 (c= 0.12465800)
0.027123 (c= -0.16469099)
0.015510 (c= 0.12453922)
0.011344 (c= -0.10650794)

0.157922 (c=-0.39739396)
0.029486 (c= 0.17171344)
0.029852 (c=-0.17277617)
0.034662 (c= 0.18617831)
0.145085 (c=-0.38090079)
0.011203 (c=-0.10584373)
0.019275 (c= 0.13883279)
0.010979 (c=-0.10478173)
0.157944 (c= -0.39742133)
0.029495 (c= 0.17174146)
0.029849 (c=-0.17276942)
0.034658 (c= 0.18616702)
0.145074 (c= -0.38088546)
0.011202 (c= -0.10584027)
0.019272 (c= 0.13882484)
0.010978 (c=-0.10477831)

3.426 eV 27630.7 cm**-1



7.2. Radical-Anion Coupling

The proposed radical-anion coupling step was studied using density functional theory. We
evaluated the B3LYP-D3(BJ), M06-2X-D3(0) and ®B97X-D3(BJ) functionals with the ma-
def2-TZVP basis set using the CPCM solvation model (DMSQO). The obtained geometries were
confirmed to be either a local minimum or a transition state (TS) by frequency analysis at the
same level. Higher energy conformers were taken into account, but were not used further. The

optimized structures are given below in .xyz format and visualized using ChemCraft.[28l

We found out that these functionals all gave similar energies for the activation barrier and
overall driving force (Table S4). However, the more modern ®B97X-D3(BJ) functional was

selected for all subsequent studies to aid comparison with a polar SNAr pathway.

- Me o. =~ %
@0 _ "i N = K
+ ~N —_—> N/
Ac | / Ac Me”
Functional AH?* AH AGH AG
B3LYP-D3(BJ) -1.7 -30.4 15.6 -16.9
M06-2X-D3(0) 2.1 —-32.8 16.2 -19.0
©®B97X-D3(BJ) 0.4 —31.6 15.0 ~17.2

Table S4. Method evaluation. All energies in kcal/mol.

The activation barrier to radical-anion coupling appeared to be almost entirely entropic in
nature (AH* = 0.4 kcal/mol). Interestingly, a potential two-centre three-electron (2¢,3e) o
bonded species was identified in the gas phase (Figure S7), which could significantly accelerate
the rate of radical-anion coupling if this weak interaction is present in solution (unfortunatley
dielectric continuum solvation models are known to obscure such weak radical-anion
interactions).!*®! Rendering a plot of the total spin density clearly indicated that the spin density

is shared between the C and O atoms, which is consistent with a 2c,3e ¢ bonded species.
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Figure S7. Proposed 2c¢,3e o bonded species rendered with a plot of the total spin density

(isosurface contour values set at 0.02 a.u.).

In addition to weak attractive interactions, when accounting for concentration effects,?” the
large excess of the oxime anion relative to the coupled radical-anion intermediate will likely
lower the activation barrier further as the reaction quotient (Q) can be used to modify the

calculated Gibbs free energy according to the following equations:

[Products]
[Reactants]

Angs = AG§98 + RTln(Q)

For example, assuming that the oxime anion reactant is 2000/1000/500 times higher in
concentration than the short-lived radical-anion product at 30 °C (T = 303.15 K), the radical-

anion coupling activation energy may potentially be lowered by 3.7-4.6 kcal/mol.

(Q = 0.0005) RTIn(Q) = —4.6 kcal/mol
(Q =0.001) RTIn(Q) = —4.2 kcal/mol

(Q =0.002) RTIn(Q) = —3.7 kcal/mol
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Acetophenone aryl radical (DMSO)

®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)

Charge: 0; Multiplicity: 2; # of imaginary frequencies: 0

E =-384.51707608 Eh; H20s = —384.38253872 Eh; G298 = —384.42387316 Eh

o o o o O O

O o O T

T

-6.08197612739829

-5.11878584280913

-7.30898992309480

-7.59696396749376

-6.66488792609019

-5.43234045424413

-8.02666303334878

-8.55503356826571

-4.72000117801864

-4.16547206005032

-6.95487359594591

-6.12977098909847

-8.28187458704541

-9.09830275184979

-8.40457349285013

-8.33154050239633

-2.10562084356793

-2.98621797019229

-2.42977109531170

-3.79238649144600

-4.74481459223671

-4.33868918828746

-1.68375645722931

-4.09648293455692

-5.09025192704560

-2.66209420668317

-6.21104674419257

-7.02953916999113

-6.64979775713809

-6.24407503444481

-6.27294303344949

-7.73729255422674

0.30593937407063

-0.12390276228758

0.82525951827712

0.92198912365651

0.50415159211085

0.01595343782274

1.14751864420454

1.32633866380645

-0.33605404258825

-0.52611734989447

0.59970970439894

0.22940423477099

1.16005524371238

0.55737430906925

2.17850918753743

1.16184799697795
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Oxime anion (DMSO)

©B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)

Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0

E:

C

—1017.83477709 Eh; Hags = —1017.69825471 Eh; G2g9s = —1017.74694153 Eh

-3.44908472820003

-3.95535237932681

-2.95127252491845

-4.94256169736150

-1.79729167322340

-2.08106719357606

-3.99852998507241

-3.10512623074905

-4.13615812037380

-2.88714330217035

-2.44183086097676

-0.56224942845480

0.48832997223159

-0.53353091020120

1.58785503567463

-1.37413476541289

2.40497284611128

0.54560912082644

-0.67908872814470

-1.60679089858852

-0.97263648493489

-0.99400047438713

0.34960861188817

1.47610711684272

-3.02003902489969

-3.19479682953998

-3.63077333987057

-3.31608930295606

-1.75093763045117

-1.18848960617928

-2.80801574656447

-1.93445604098296

1.09686385971421

0.41397475522789

0.13296850359426

-0.23734941136020

-0.14091474717069

-0.56214229628529

0.28973695836111

0.46673344033383

0.15847904359631

-0.44467976198448

-0.74834236984846

0.43340653698300

-1.25944050664644

0.48033848874891

0.95695559334311

0.20916181692526

1.09191656190177

0.79639572600743

1.86917862050056
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Radical-anion coupling Transition State (DMSO)

®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)
Charge: 0; Multiplicity: 2; # of imaginary frequencies: 1

E =—-1402.35228876 Eh; H29s = —1402.08013187 Eh; G2 = —1402.14684957 Eh

C -2.34461944151794 -2.40141030633205 -0.26769031134891
C -3.02699890705182 -3.29169245801400 0.53202698603013
N -2.21837131770355 -4.36079230563639  0.79660693705054
H -4.02932545211540 -3.25601134576952  0.93300073086482
C -1.00510317563976 -4.17128498039433  0.16936627636115
C -1.06349894397231 -2.96051812054016 -0.50070125439190
H -2.72652526518421 -1.46206358663003 -0.64039038016094
C -2.63428444259517 -5.50849913232915  1.58732365347301
H -3.68579054361449 -5.37976419615248  1.84044615675956
H -2.04776972523867 -5.57865518206657  2.50400201648164
H -2.51244209059400 -6.42705916750582  1.01229449872754
C 0.12514411056381 -5.08256073258310  0.19754356143268
N 0.18340514643216 -6.11832128961925  0.94594372380145
H 0.95971066940759 -4.83735131306913 -0.46231056817387
O 1.31605849125749 -6.86764797869248  0.81531819901714
H -0.25887798563515 -2.53833260634860 -1.08656319117310
K -0.26363392395584 -8.24886181672935  2.48272848735533
C 0.95100727043158 -8.37709552419573 -0.35123226504109
C 1.60222249701539 -9.50536167096125 0.16891036800915
C -0.39666390695251 -8.46584049788717 -0.73250157958474
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O o O

O o O T

T

-1.06598781336288

-0.42536288354356

0.92280607813386

2.64072512512841

-2.10027669620566

-0.91799001775581

1.44800758265783

-1.17541039298529

-2.35394935869274

-0.46495375286848

0.40804938594808

-1.15100738714090

-0.11196193265006

-9.67383946612067

-10.81602712352429

-10.70897593969562

-9.44634235394493

-9.75476729450198

-7.59906708318241

-11.57470131291889

-12.08471267930111

-12.15961579340934

-13.30489482492762

-13.53972376889456

-14.15063587403729

-13.12147627408459

Radical-anion intermediate (DMSO)

-0.62185867012318

-0.10963620265856

0.27808015203209

0.48296901896523

-0.94003816506479

-1.12662443087608

0.66739978703935

-0.00086865362696

-0.33508242302414

0.53597583529913

-0.07787219191875

0.53513627229778

1.55390862616930

©B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)

Charge: 0; Multiplicity: 2; # of imaginary frequencies: 0

E=

Cc
Cc
N
H
C

—1402.40510818 Eh; H29s = —1402.13109604 Eh; G2 = —1402.19826433 Eh

-2.02313535139824
-2.98948237863799
-2.40786679878817
-4.05185482135923
-1.05810867320012

-1.69332975749344
-2.63222440537717
-3.86181599046902
-2.52281529009797
-3.73114408317170

0.79443737619020
0.49733421499394
0.41949563726962
0.33577954387265
0.66580198692958
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-0.79759343053064
-2.18640314609108
-3.13434197703290
-4.18703196734280
-3.01784697326087
-2.76368645077013
-0.07771437576457
-0.35451264710808
0.94401717126949
0.80647052125273
0.17675144476022
2.67491559621497
0.50792852194865
-0.52393063697985
1.31188615676434
1.10488540719998
0.06803781751789
-0.74451828948043
-1.14841869918440
-1.54875660451530
1.71747371926356
2.09647425897491
-0.11762800147302
0.70252798526799
-1.26686344154096
-2.22481108134313
-1.11790015046161
-1.33870820417119

-2.39106029302965
-0.63298252070045
-5.08891500766137
-4.83542751237053
-5.80407206301636
-5.54168762600489
-4.79669368625712
-6.01653512985326
-4.49864554060187
-6.80167501542916
-1.97972945476288
-12.29334295666106
-8.15944936480407
-8.72228477838751
-8.97179072570740
-10.33951908747028
-10.95978058677557
-10.08138280697263
-8.07986251762762
-10.49023750615219
-10.95514976751547
-8.51916779903896
-12.36939832896785
-13.15549201518959
-12.98752168751967
-12.50746553409127
-12.91133379214411
-14.04542186867762

0.90220442662664
0.91935621269303
0.12624087293179
0.00996154104273
0.93998603407313
-0.79306890158126
0.68065995142454
0.43347969388324
0.91881498673885
0.50347497621072
1.12606055558737
1.27794309935233
0.45228592075338
1.21417970216861
-0.34134527086380
-0.37229649700480
0.39605341472230
1.18227825081288
1.82484458512901
1.78312040224719
-1.02268493379128
-0.94025815171470
0.38006977320852
-0.24394424456493
1.14864282086887
0.92379913603094
2.23313770094509
0.89070518281361
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2¢,3e 6 Bonded species (gas)

®B97X-D3(BJ) ma-def2-TZVP
Charge: 0; Multiplicity: 2; # of imaginary frequencies: 0
E =—-1402.30900077 Eh; H2es = —1402.03526042 Eh; G2 = —1402.10326951 Eh
C -2.626861 -2.607745 -0.307685
C -3.126163 -3.475894  0.630550
N  -2.190095 -4.448281  0.874588
H -4.073767 -3.488023  1.147909
C -1.078016 -4.210012  0.093019
C -1.332476 -3.072849 -0.650163
H -3.134343 -1.739936 -0.700936
C -2.395673 -5547696  1.791677
H -3.416338 -5.488527  2.171402
H -1.695260 -5.492518  2.627606
H -2.255599 -6.502324  1.280240
C 0129179 -5.017916 0.049253
N 0372482 -5.995964  0.841341
H  0.867505 -4.753552 -0.708860
O 1533912 -6.644029 0.636418
H -0.645905 -2.632698 -1.358446
K 0442957 -8.111704  2.323626

C 1.016693 -8.435124 -0.545783



o o o O O

O o O T

T

1.735931

-0.351946

-1.018958

-0.326600

1.061049

2.809493

-2.088153

-0.902051

1.589756

-1.009356

-0.429947

-2.445925

-3.100435

-2.757117

-2.548481

-9.504305

-8.515115

-9.694042

-10.772779

-10.666873

-9.426983

-9.764240

-7.672781

-11.517902

-12.034732

-12.868290

-12.254010

-11.509993

-13.249145

-12.153731

-0.022551

-0.751281

-0.419246

0.144565

0.328084

0.123036

-0.593628

-1.158569

0.745138

0.559498

1.226739

0.132661

0.595330

0.445348

-0.950496
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7.3. Redox Potential Estimation

The redox potential of O-aryl oxime interemdiate 7a was estimated according to a method
based on the work of Nicewicz and co-workers:[?*l Geometries of the redox couple were
optimized at the B3LYP-D3(BJ) ma-def2-TZVP level using the CPCM continuum solvation
model (Acetonitrile). The obtained geometries were confirmed to be local minima by frequency
analysis at the same level. Higher energy conformers were taken into account, but were not
used further. The optimized structures are given below in .xyz format and visualized using
ChemCratft.

From the calculated Gibbs free energies of the redox couple at 298 K, the redox potential was
calculated and referenced to saturated calomel electrode (SCE) by subtraction of its absolute
potential in acetonitrile (Erer = 4.422 V).122

G,og(radical anion) = —801.59776309 Eh

G,9g(neutral) = —801.51384082 Eh

G,og(radical anion) — G,eg(neutral)
F

Eijp= — — Eyep = —2.14V (vs SCE in MeCN)
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O-Aryl oxime intermediate (DMSO)

B3LYP-D3(BJ) ma-def2-TZVP CPCM(DMSO)

Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0

E =—-801.72362550 Eh; H29s = —801.45289633 Eh; G298 = —801.51384082 Eh
C 3.53382163695200 -2.58947091252254  1.63092009908746
C 3.83416444192416 -3.66619990536047  2.44861975942891
N 3.16970595896441 -4.76630140253163  2.00198569081877
H 4.47198670853950 -3.72983287859898  3.31478201051116
C 2.42854987614240 -4.41593242570850  0.88664743764704
C 2.64778778023464 -3.06037588826062  0.64571025545263
H 3.91499630391590 -1.58765520578936  1.74211805601442
C 3.25063440762830 -6.08032529560107  2.62285910145163
H 3.92380751076857 -6.01080617213901  3.47377346057234
H 3.63318430943468 -6.81329064062119  1.91464071472881
H 2.26758913287154 -6.40323612821064 2.96159784336280
C 1.58699175695006 -5.27438898085382  0.11266464200044
N 1.40512819893241 -6.51886047324347  0.36591234118370
H 1.08781382714511 -4.80627230496006 -0.73418790826193
O 0.51659755859452 -7.06088732228670 -0.59937361219857
H 2.20294078357295 -2.49907982221736 -0.16068664407285
C 0.24261416408660 -8.38087487559712 -0.41789757918642
C 0.76268223672812 -9.15826107511090 0.62003221180690
C -0.62207010748441 -8.94218149008659 -1.36087787757690
C -0.96473331083069 -10.27739018408689 -1.26497416438717
C -0.45698849277451 -11.07972405212240 -0.23321281434651
C 0.40724314791216 -10.49325299781747  0.69868802925932



r T T O O O T T T =T

1.42886884427246

-1.63471840157781
-1.01352141409713
0.80424791000797

-0.80627819285069
-0.35166153539440
-1.73623771126064
-2.69696098611273
-1.89215850263242
-1.31623284056304

-8.71829475337069
-10.69332189940917
-8.32212209617531
11.10386399363476
-12.51249745668432
-13.19456033234129
-13.12713001672707
-12.60781407028021
-14.17604814034478
-13.04277080730551

1.34423875962537
-2.00409583826938
-2.15645284996580

1.49836245714018
-0.10470002163128
0.80835664822168
-1.12071748736229
-1.12660745496006
-0.87961924959433
-2.12543101650007

O-Aryl oxime intermediate radical anion (DMSO)

B3LYP-D3(BJ) ma-def2-TZVP CPCM(DMSO)

Charge: —1; Multiplicity: 2; # of imaginary frequencies: 0

E=

C
C
N
H
C
Cc
H
Cc
H

—801.80269737 Eh; Hz9s = —801.53554491 Eh; G298 = —801.59776309 Eh

3.77950073914877
3.47686052471939
2.77818506856929
3.70683175978383
2.62129216286897
3.24181478555611
4.32498525724226
2.30015857642076
2.62022252605355

-2.70211837295770
-3.55150777733782
-4.62037892190292
-3.47924140577447
-4.47520157231499
-3.28346690269625
-1.77559918880032
-5.71939008003158
-5.53741990516302

1.58628130942947
2.63461956200888
2.15461524424603
3.68484976675132
0.78808664196892
0.42039635522488
1.66196853881106
2.97953140220722
4.00280019586858
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Ir r r 6O O 6o r T T T O O O O O O T O T =z O T =T

2.71120064523609
1.21371733269198
1.94809366809369
1.35674276032553
1.95997413913660
0.78039107611073
3.28711466348105
0.39787465034087
1.22457427361902
-0.83258175649634
-1.23224401987237
-0.42321483968112
0.82404222790431
2.17426855576141
-2.18425067100017
-1.46465519936794
1.48315179974595
-0.85368774626865
-1.97512338582110
0.03492221760489
1.00727864848060
-0.45951941396304
0.24507897357491

-6.66519361381920
-5.78146418045962
-5.37908918820161
-6.45355072117058
-5.09859500808441
-7.10716007462890
-2.89775033673120
-8.41109793199936
-9.29411441301483
-8.85442176086530

-10.16143923105713
-11.09689260432235

-10.59816679616609
-8.94377361202676

-10.49617327732931
-8.15923319594177

-11.25580154635550

-12.43948987042000
-12.88071249883738

-13.39613088694227
-13.54312394951001

-14.36492552206892

-13.04210565306723

2.63128660351125
2.94298291866030
-0.10015827385558
0.27461284059239
-1.15295273866833
-0.84220870900407
-0.58586618749553
-0.54997622498056
0.15573840909806
-1.04430984982980
-0.84879750247827
-0.12681839835590
0.36693584907637
0.53912837091314
-1.23859308742079
-1.58565858671849
0.91825290652195
0.07259224958816
-0.38499164653395
0.84485229594305
0.35988700373952
0.91629403214234
1.86066870903825
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7.4. Polar Nucleophilic Aromatic Substitution (SnAr)

A potential polar SnAr pathway was also studied using density functional theory. Based on the
excellent performance of the ®B97X-D3(0) functional in the study of Murphy, Tuttle and co-
workers,?®! the more moden ®B97X-D3(BJ) variant was selected to aid comparison with the
proposed Srnl pathway. Geometries were optimised at the ®B97X-D3(BJ) ma-def2-
SVP/TZVP level using the CPCM continuum solvation model (DMSO). The obtained
geometries were confirmed to be either a local minimum or a transition state (TS) by frequency
analysis at the same level. Higher energy conformers were taken into account, but were not
used further. The optimized structures are given below in .xyz format and visualized using
ChemCratft.

A direct SNAr pathway was considered very unlikely to proceed at 30 °C due to the significant

activation barrier calculated for the addition of the oxime anion (AG* = 32.4 kcal/mol).

K@ Me (o) e)
Br =
) 1 s B
/©/ NN — /@l N/\\@ + @
Ac \ /) Ac Me”

AG =—-36.0 kcal/mol
AG! = 32.4 kcal/mol

In addition, even when accounting for a CTC as an intermediate, ?*! the calculated activation

barrier for subsitution (AG* = 25.7 kcal/mol) is still challenging to overcome at 30 °C.

e

2=

K@

©

o, ~z
—_— N / + K@

Ac Z

AG =—42.7 kcal/mol
AG* = 25.7 kcal/mol
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In support of our additive inhibition studies, an SnAr pathway for the corresponding fluoride
(4'-fluorooacetophenone, 3ar) was also considered relatively unlikely to proceed at 30 °C due

to the activation barrier calculated for the addition of the oxime anion (AG* = 29.8 kcal/mol).

F K@ Me oO. ~ e
© ! S F
/©/ NN — /©/ N/\\@ v k®
Ac \ / Ac Me”

AG =—-16.2 kcal/mol
AG*=29.8 kcal/mol
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4’-Bromoacetophenone (DMSO)

®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)

Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0

E:

C

—2958.67996208 Eh; Ha0s = —2958.54094136 Eh; G208 = —2958.58617014 Eh

2.66117498915067

Br 1.26446950944194

C

C
C
C
C

T

O o O T

T

2.65453508331049

3.68371922515456

4.70579466998286

4.68705927294263

3.66731362601981

1.86087727722490

3.67558061139778

5.82822487880769

6.70871916740554

5.84089048222424

5.86384881721741

4.93290520495857

6.71582819912175

5.48174921915121

3.65265976648789

-8.00989039365332

-7.05646496315193

-9.39570866479896

-10.08898973293485

-9.40379524160709

-8.00847091059471

-7.30269007199148

-9.92816083641269

-11.17131787814374

-10.12656683502140

-9.50133160662971

-11.63119526205309

-11.98419623225301

-12.02582536210041

-11.99790876978273

-7.47710457531347

-6.22003266355727

-0.31852037355424

-1.16501720817347

-0.35913314263459

0.26448847867376

0.92003298441951

0.94520470405386

0.32777283282734

-0.86808462604480

0.23078658962016

1.60045563929427

2.16610501122278

1.56634926595919

0.53223400532735

2.02935374117199

2.10024321551198

1.45463591101873

0.34705297130618
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Oxime anion (DMSO)

®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)
Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0

E =-1017.83477709 Eh; H2eg = —1017.69825471 Eh; Gaog = —1017.74694153 Eh

Aryl Bromide SyAr Transition State (DMSO)

®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)
Charge: 0; Multiplicity: 1; # of imaginary frequencies: 1
E =—-3976.49047548 Eh; Hags = —3976.21402665 Eh; G29s = —3976.28140525 Eh

C -3.17902878650837  3.42322144354075 -2.77124226199656
C -1.91680768138742  3.97827037586177 -2.80829218075553
C -1.70553621237375  4.59210885133370 -1.55138147027152

C -2.84561817538682  4.39472895595183 -0.78959918265990
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O o O T

I

-3.02310032730016

-4.11142373756584

-2.15849298784626

-4.00744897408127

-4.42224123616548

-4.29154499622333

-3.41044573687346

-2.13428463649102

-2.03153808606016

-3.11685548891089

-5.30338269069983

-1.28207412156319

-1.07462324296878

-3.36199356658262

-3.73906915150174

-3.72706351699830

-0.82105831983527

-1.23191395183063

-5.07302284912113

-5.02536009146574

-5.47291820589383

-5.72521668782799

-3.06788551616320

-4.02119129465426

-1.82660009756439

-1.69092516199345

-1.93806975706086

-0.93213051314964

-5.10319303551063

-6.59449116444021

4.78869911148958

4.61036264630878

5.24198421340461

4.89741989147888

2.40103799904938

1.46442655748160

3.41230319719092

3.12981373748533

2.17902663649558

1.35856111668672

2.43007212786881

3.73878399058664

2.06483463511586

4.22078064887282

3.67103853229112

2.86835288403297

5.11512583106041

3.94033803442556

3.22683861198419

2.61579817800998

2.63399763185153

4.08365829147274

0.46075296705554

-0.26412655956625

0.45727730404455

1.44180442362935

-0.29173459178328

0.23832151564190

0.76705065503416

4.20727015461196

0.59299735138537

1.24252454234007

1.07498790513304

2.58718358845216

3.21537379253955

2.22754715800671

3.37710577859395

2.79619808196556

1.81291801258798

1.44550629153724

3.84766919525426

3.07203526869892

1.31538223783428

5.14455277873732

-1.55314904104349

-3.51852489054960

-1.21522977011339

-3.64272290762604

-1.17703003480846

-0.27694749205295

-1.99843097036128

-1.00239388787317

0.30589384060728

-0.00433732670205

-0.56274338874712

-1.02026173329557

-1.34602562382201

0.02460736201812

2.04426396848348

2.01506900850334
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O-Aryl oxime product (DMSO)

®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)

Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0

E:

O

—802.44322701 Eh; Ha9s = —802.16916153 Eh; G29s = —802.22937414 Eh

3.51991627782058

3.72904258211952

3.08033315600602

4.29282835215021

2.44275563039961

2.70386236531031

3.91153199996008

3.08341116172560

3.68289895843029

3.51469397970180

2.06780353955371

1.64255326847221

1.42989933730810

1.21442787261319

0.61688829500157

2.33574638548204

0.33219071422776

0.78510684490748

-2.57760660615772

-3.63386779644251

-4.73281167282442

-3.68843366734254

-4.39989824508491

-3.06383387919090

-1.57764722146249

-6.02936792410478

-5.94188025121324

-6.78895613840651

-6.32511988605518

-5.27684219969330

-6.50339963421452

-4.83031869731275

-7.07395565681080

-2.51812539100196

-8.38984795819429

-9.11754108935043

1.63667865059655

2.50164236377525

2.03074030607402

3.42133546651470

0.85388485288125

0.59163481732790

1.75080151525375

2.69348991394294

3.59821608321226

2.04178929856254

2.95588283321951

0.03251884341858

0.31243327604208

-0.86521413802628

-0.68262053510802

-0.26580023750118

-0.46215563224803

0.63405433077086
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C -0.47144741555158 -8.98938119546548 -1.43600648195732
C -0.81797950117283 -10.31808029533627 -1.30666634152315
C -0.37561732651367 -11.07304914683589 -0.21388430867265
C 0.42468930994658 -10.45398979184907  0.74501206339616
1.40526107816762 -8.64948728975696  1.38406155117723
-1.44039830282194 -10.79016688863954 -2.05747513052749
-0.81116422026372  -8.39959884915072  -2.27978783938917
H 0.78298574768680 -11.01104299085827  1.60234853058075
C -0.76943235736967 -12.50454981317006 -0.10772438865207
O -1.47190671940740 -13.02430558331992 -0.96246772076863
C -0.28428810239949 -13.30161733404986 1.07623630996316
H 0.80817916894640 -13.31215008116599  1.10284882758167
-0.65931075472112 -14.32119196777180  1.00339940871944
-0.63246132571605 -12.84666485776674  2.00684351136339

Potassium bromide (DMSO)

& ie

®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)
Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0
E =-3174.13646548 Eh; Ha9s = —3174.13218004 Eh; G29s = —3174.16109689 Eh

K 3.07827004026620 -8.29263697405635 -0.06573364165943

Br 0.82603995973380 -6.75240302594365 -1.42893635834056



Charge-Transfer Complex (DMSO)

Geometry: ®B97X-D3(BJ) ma-def2-SVP CPCM(DMSO)

Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0

Georrection = 0.20727867 Eh

Single-point calculation: ®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)
E =—-3976.529708085059 Eh

E + Gcorrection = 6298 = _397632242941505 Eh

4'-Fluoroacetophenone (DMSO)

®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)
Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0
E =—484.49852848 Eh; Hyes = —484.35830174 Eh; Gaeg = —484.40113738 Eh

C 2.64785976390140 -8.00484198140970 -0.32654405287930
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F 1.64904566317991 -7.32534482441695 -0.93138257950028
C 2.63015980733207 -9.38627427426855 -0.37439887699811
C 3.66084420580254 -10.07516441084246  0.24997292327806
C 4.68285360785226 -9.38727609970999  0.90558934516127
C 4.66233774154617 -7.99067187788962  0.93007857011621
C 3.64302188897558 -7.28480012240838  0.31330358029051
H 1.82879497629504 -9.90363922737554 -0.88777012182647
H 3.65595366837750 -11.15748089112745  0.21802119436370
C 5.80391566024088 -10.10662278583263  1.58494289389604
O 6.68578597133381 -9.48216351841162  2.15150780210690
C 5.81854411658830 -11.61201080820616  1.55339070472849
H 5.84312039346131 -11.96744375314615 0.52018669226791
H 4.91135177385791 -12.00785735505340 2.01681287741604
H 6.69381407827759 -11.97632404229525  2.08847902493872
H 5.45714023271153 -7.45978712023135 1.43963556272163
H 3.61079645026620 -6.20193690737471  0.32212445991869

Aryl Fluoride SNnAr Transition State (DMSO)

Geometry: ®B97X-D3(BJ) ma-def2-SVP CPCM(DMSO)

Charge: 0; Multiplicity: 1; # of imaginary frequencies: 1



Gcorrection =0.21256112 Eh

Single-point calculation: ®B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)

E:

—1502.31308053097Eh

E + Georrection = G2gs = —1502.10051941097 Eh

C

C

-3.74522419448586

-2.36700553432501

-2.04250621874266

-3.23273002535094

-3.37062560220466

-4.49094459888107

-2.45041495171921

-4.44372298756998

-4.26717485607165

-4.40201360321615

-1.05334348726410

-1.67857105024189

-5.68981375443094

-6.03285980834717

-6.22963792476454

-5.89407964818118

-6.97171292375736

-3.55699338369193

-4.17789261611690

-6.01186207424216

-4.67150933886017

-6.21372546430698

-3.60119356541989

-5.12875959139743

-1.62937411297507

-1.62612577972044

-0.47464880595014

0.18691014991279

1.37051530050951

1.96193857422866

1.73432751723459

2.93542951674011

-0.53912570700943

-2.33053912454451

-0.15066891819376

-2.37209942857378

-0.22912507147762

-0.14224186539145

-1.04661634890673

0.71004604383155

2.83414707491295

-2.47083902057696

-2.89393160236614

1.60580309766433

2.13618896345384

0.27571194371780

1.19227203168159

-0.63025114006868

-2.98854643729204

-2.84065382812636

-2.07437870096901

-1.78343567589434

-0.94737349629378

-0.73280715457076

-0.47082531272835

0.22765247471854

-2.34743665445505

-3.50333032148774

-1.74784634483284

-3.23842456168617

-2.31205430018273

-1.27339542577279

-2.80604257562300

-2.84588346298379

-0.82330946204347

-0.15012073342592

0.65646685191842

1.83447976829710

1.82467537158265

1.54674354629241

1.95245412633136

1.38533169331971
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-3.83040028459483  -0.13690033055419  1.66461547372697
-5.36882300121307  -1.99144240457299  0.91791999014802
-6.51041882597826 -2.41398304009859  0.68499574348353
-4.50957622685991  3.31804415975450  2.50394628215010

-4.53327991214306  -3.88800860441265  0.35447809049941
-6.84581099105505  2.29528728484280  2.00231554136607
-7.23422324018925 -0.10821406740864  1.45010370423950
-2.59730700291221  1.56605587869906  2.16990108256959
-2.97401772073915 -0.81624062165560  1.65799429301948
-3.54243059072531  -2.99055954272672  1.54962241470528

Potassium Fluoride (DMSO)

¢ 8

©B97X-D3(BJ) ma-def2-TZVP CPCM(DMSO)

Charge: 0; Multiplicity: 1; # of imaginary frequencies: 0

E =—699.92254523 Eh; Ha0s = —699.91818475 Eh; G29s = —699.94451748 Eh
K 2.85364384920425 -8.13901600087745 -0.20169687209054
F 1.05066615079574 -6.90602399912254 -1.29297312790946



8. X-Ray Crystallography
Oxford Diffraction SuperNova

Diffraction data were collected at 110 K on an Oxford Diffraction SuperNova diffractometer
with Cu-K, radiation (A = 1.54184 A) using an EOS CCD camera. The crystal was cooled
with an Oxford Instruments Cryojet. Diffractometer control, data collection, initial unit cell
determination, frame integration and unit-cell refinement were carried out with CrysAlisPro.?!
Face-indexed absorption corrections were applied using spherical harmonics, implemented in
SCALE3 ABSPACK?® scaling algorithm within CrysAlisPro. OLEX2[2"was used for overall
structure solution, refinement and preparation of computer graphics and publication data.
Within OLEX2, the algorithm used for structure solution was ShelXT (dual-space).l?®!
Refinement by full-matrix least-squares used the ShelXLP®! algorithm within OLEX2.271 Al
non-hydrogen atoms were refined anisotropically. Hydrogen atoms were located by difference
map and allowed to refine.

8.1. (E)-1-methyl-1H-pyrrole-2-carboxaldehyde oxime (9d)
CCDC: 2102632

Pc

H
@r
°(’)

Table S5. Crystal data and structure refinement for mjj2001.

Identification code mjj2001
Empirical formula CsHsN20
Formula weight 124.14
Temperature/K 111(3)
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Crystal system orthorhombic

Space group Pbcn

alA 18.1149(5)

b/A 7.9429(2)

c/A 18.0218(5)

a/° 90

p/° 90

v/° 90

Volume/A® 2593.05(12)

Z 16

Pealcg/em? 1.272

p/mm? 0.090

F(000) 1056.0

Crystal size/mm?® 0.404 x 0.103 x 0.025
Radiation Mo Ka (A=10.71073)

20 range for data collection/° 6.378 to 60.156

Index ranges -25<h<24,-10<k<11,-25<1<21
Reflections collected 15188

Independent reflections 3802 [Rint = 0.0393, Rsigma = 0.0361]
Data/restraints/parameters ~ 3802/0/227

Goodness-of-fit on F? 1.063

Final R indexes [[>=2c (I)] R1=0.0470, wR2 = 0.1156

Final R indexes [all data] R1=0.0643, wR2 = 0.1261

Largest diff. peak/hole / e A 0.30/-0.29
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8.2. Hydroxy-Blonanserin derivative (8z)

CCDC: 2102633

Table S6. Crystal data and structure refinement for mjj21001.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

B/

V/°
Volume/A3

Z

Pcalcg/ cm?®

mijj21001
C23H31N30
365.51
109.9(6)
monoclinic
P2:/n
9.5000(3)
11.7569(3)
18.0932(5)
90
101.562(3)
90
1979.83(10)
4

1.226
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p/mm? 0.588

F(000) 792.0
Crystal size/mm?® 0.276 x 0.128 x 0.095
Radiation Cu Ko (A= 1.54184)

20 range for data collection/®9.026 to 134.152

Index ranges -11<h<8,-12<k<14,-16<1<21
Reflections collected 7406

Independent reflections 3538 [Rint = 0.0187, Rsigma = 0.0227]
Data/restraints/parameters ~ 3538/0/369

Goodness-of-fit on F2 1.021

Final R indexes [I>=2c (I)] R: =0.0353, wR2 = 0.0874

Final R indexes [all data] R1=0.0422, wR, = 0.0928

Largest diff. peak/hole / e A®0.17/-0.18
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10. NMR Spectral Data

!H NMR of (E)-1-methyl-1H-pyrrole-2-carboxaldehyde oxime (9d)

1H NMR, 300.13 MHz
DMSO, 300.0 K

10.71
8.03

3.73
— 2.50 DMSO-d6

| |
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13C NMR of (E)-1-methyl-1H-pyrrole-2-carboxaldehyde oxime (9d)

13C NMR, 100.51 MHz
DMSO-D6, 19.9 °C
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'H NMR of 4’-hydroxyacetophenone (8a)

1H NMR, 399.74 MHz 2
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13C NMR of 4'-hydroxyacetophenone (8a)

13C NMR, 100.51 MHz
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!H NMR of 4’-hydroxybenzophenone (8b)

1H NMR, 399.69 MHz
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13C NMR of 4’-hydroxybenzophenone (8b)

13C NMR, 100.50 MHz
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'H NMR of ethyl 4-hydroxybenzoate (8c)
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13C NMR of ethyl 4-hydroxybenzoate (8c)

13C NMR, 100.50 MHz
CHLOROFORM-D, 19.5 °C
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'H NMR of 4-hydroxybenzaldehyde (8d)

1H NMR, 399.74 MHz -
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13C NMR of 4-hydroxybenzaldehyde (8d)

13C NMR, 100.51 MHz
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'H NMR of 2-hydroxybenzaldehyde (8e)
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13C NMR of 2-hydroxybenzaldehyde (8e)

13C NMR, 100.51 MHz %
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'H NMR used to determine the yield of 2-hydroxybenzaldehyde (8e)

1H NMR, 300.13 MHz 3
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'H NMR of 3’-hydroxyacetophenone (8f)

1H NMR, 399.74 MHz
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13C NMR of 3’-hydroxyacetophenone (8f)

13C NMR, 100.51 MHz
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'H NMR of 4-hydroxybenzonitrile (8g)

1H NMR, 300.13 MHz s
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13C NMR of 4-hydroxybenzonitrile (8g)

13C NMR, 100.51 MHz
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'H NMR of 3-hydroxybenzonitrile (8h)
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13C NMR of 3-hydroxybenzonitrile (8h)

13C NMR, 75.48 MHz
CDCI3, 300.0 K
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'H NMR of 4-(methylsulfonyl)phenol (8i)

1H NMR, 399.74 MHz o
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13C NMR of 4-(methylsulfonyl)phenol (8i)

13C NMR, 100.51 MHz
CHLOROFORM-D, 20.4 °C
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'H NMR of 3-(methylsulfonyl)phenol (8j)

1H NMR, 399.74 MHz
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13C NMR of 3-(methylsulfonyl)phenol (8j)

13C NMR, 100.51 MHz
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'H NMR of 3,5-bis(trifluoromethyl)phenol (8k)

1H NMR, 300.13 MHz e
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F NMR of 3,5-bis(trifluoromethyl)phenol (8k)

19F NMR, 282.40 MHz
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'H NMR of 4-hydroxybenzotrifluoride (8)

1H NMR, 399.74 MHz o
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F NMR of 4-hydroxybenzotrifluoride (8I)

19F NMR, 282.40 MHz 3
CDCI3, 300.0 K v
o8
F,;C
00 180 160 140 120 100 80 60 40 20 20 -40 -60 -80 -100 -120 -140 -160 -180 -2

101



1F NMR used to determine the yield of 4-hydroxybenzotrifluoride (8)

19F NMR, 282.40 MHz o~ 2258
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'H NMR of 4-nitrophenol (8m)

1H NMR, 399.69 MHz
CHLOROFORM-D, 19.7 °C
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13C NMR of 4-nitrophenol (8m)

13C NMR, 75.48 MHz
CDCI3, 300.0 K
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'H NMR of 2-nitrophenol (8n)

1H NMR, 399.69 MHz
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13C NMR of 2-nitrophenol (8n)

13C NMR, 100.51 MHz 3
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'H NMR of 1-naphthol (80)
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13C NMR of 1-naphthol (80)

13C NMR, 100.50 MHz
DMSO-D6, 20.3 °C
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'H NMR of 4-phenylphenol (8p)
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13C NMR of 4-phenylphenol (8p)

13C NMR, 75.48 MHz 5
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'H NMR of 2-hydroxy-4-bromobiphenyl (8q)

1H NMR, 399.74 MHz
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13C NMR of 2-hydroxy-4-bromobipheny! (8q)

13C NMR, 100.51 MHz
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'H NMR of 4-bromo-2-hydroxyacetophenone (8r)

1H NMR, 300.13 MHz
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13C NMR of 4-bromo-2-hydroxyacetophenone (8r)

13C NMR, 75.48 MHz
CDCI3, 300.0 °C
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'H NMR of 5-hydroxy-2-trifluoromethyl pyridine (8s)

1H NMR, 399.74 MHz

DMSO-D6, 21.1 °C
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13C NMR of 5-hydroxy-2-trifluoromethyl pyridine (8s)

13C NMR, 100.51 MHz g
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F NMR of 5-hydroxy-2-trifluoromethyl pyridine (8s)

19F NMR, 282.40 MHz )
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'H NMR of 5-hydroxyquinoline (8t)
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13C NMR of 5-hydroxyquinoline (8t)

13C NMR, 100.50 MHz B
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'H NMR of 6-hydroxyquinoline (8u)
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13C NMR of 6-hydroxyquinoline (8u)

13C NMR, 100.50 MHz B
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'H NMR of 6-bromo-5-methylpyridin-3-ol (8v)
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13C NMR of 6-bromo-5-methylpyridin-3-ol (8v)

13C NMR, 100.50 MHz S
DMSO0-D6, 19.9 °C Q
=
(o)} nowmm a
N Mmoo~ o~ ™M
9 Leag ot =
Me OH — = ™ o]
Z | |
N
Br N

20 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 |
f1 (ppm)

123



'H NMR of hydroxy-Fenofibrate derivative (8w)

1H NMR, 399.74 MHz
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13C NMR of hydroxy-Fenofibrate derivative (8w)

13C NMR, 100.51 MHz
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'H NMR of hydroxy-lloperidone derivative (8x)
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13C NMR of hydroxy-lloperidone derivative (8x)
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'H NMR of hydroxy-Etoricoxib derivative (8y)
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13C NMR of hydroxy-Etoricoxib derivative (8y)

13C NMR, 125.80 MHz
DMSO, 298.0 K
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'H NMR of hydroxy-Blonanserin derivative (8z)
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13C NMR of hydroxy-Blonanserin derivative (8z)

13C NMR, 125.80 MHz 8
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