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1. General synthetic experimental procedures.

1.1 Solvents and Reagents

THF was distilled under an atmosphere of dry nitrogen from lithium aluminium hydride and calcium
hydride in the presence of triphenylmethane; dichloromethane was distilled from calcium hydride;
triethylamine was distilled from calcium hydride and stored over potassium hydroxide. pH 7 Buffer
was prepared by dissolving KH,PO4 (85 g) and NaOH (14.5 g) in distilled water (950 mL). Petrol
refers to the fraction of petroleum ether boiling between 40 and 60 °C. Aldehydes were purified by
distillation or recrystallization. All other reagents and solvents were used as supplied, without prior
purification.

1.2 Chromatography

Thin layer chromatography (TLC) was performed on glass or aluminium plates coated with Merck 60
Fys4 silica and visualization was achieved by UV light or by staining with ceric ammonium molybdate
or potassium permanganate. Flash column chromatography was carried out using Merck Kieselgel
(230-400 mesh).

1.3 Nuclear Magnetic Resonance Spectroscopy

NMR spectra were recorded on a Bruker DPX 400 ('H: 400 MHz and “C: 100 MHz), a Bruker
Avance Cryo 500 (‘"H: 500 MHz and "C: 125 MHz), a Bruker AVB 500 ('H: 500 MHz and "C: 125
MHz) or a Bruker DPX 250 (‘H: 250 MHz and “C: 63 MHz) spectrometer. Chemical shifts are
quoted in ppm and are referenced to the residual non-deuterated solvent peak, and are reported (based
on appearance rather than interpretation) as follows: chemical shift &/ppm (number of protons,
multiplicity, coupling constant J/Hz, assignment) [br, broad; s, singlet; d, doublet; t, triplet; q,
quartet; qui, quintet; sept, septet; m, multiplet]. "’F spectra were run at 376 MHz on a Bruker Avance
400 with a QNP probe.

1.4 Infrared Spectroscopy

Infrared spectra were recorded neat on a Perkin-Elmer Spectrum One spectrometer fitted with an
attenuated total reflectance attachment with internal referencing or a Bruker Tensor 27 FTIR with
internal calibration.

1.5 Mass Spectrometry

Accurate mass measurements were performed on a Finnigan MAT 900 XLT (ES+) at the EPSRC
National Mass Spectrometry Service Centre at Swansea, or on a Bruker microTOF (ES+) at the
University of Oxford. LCMS were performed on an Agilent MSD LC-MS APCI 120-1000 full
gradient machine or an Agilent LC-MS APCI 1100.

1.6 Polarimetry

Optical rotations were recorded on a Perkin-Elmer 241 polarimeter with a path length of 1 dm.
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(8)-1-Methyl-2-((2-nitro-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine

'CF,

7 3

KHMDS (0.5 M solution in toluene, 56.1 mL, 28.1 mmol) was added dropwise over 1 h to a stirred
solution of N-methyl-L-prolinol (3.08 g, 26.7 mmol) and 4-fluoro-3-nitrobenzotrifluoride (3.93 mL,
28.1 mmol) in THF (180 mL) at 0 °C. The solution was allowed to warm to rt over 1 h then diluted
with dichloromethane (400 mL), washed with NH4Cl (aq) (400 mL), dried over MgSQ,, filtered and
concentrated in vacuo. The crude product was purified by column chromatography (8 % CH3;OH in
CHCI3, Rf 0.30) to afford the turn precursor as a yellow solid (5.29 g, 17.4 mmol, 65 %).

Mp 60-61 °C; [a]jf —24.8 (c = 1.0, CHCL); 8y (500 MHz, CDCls): 8.10 (1H, d, J 2.0, Ar-H>), 7.76
(1H, dd, J 8.5, 2.0, Ar-H"), 7.17 (1H, d, J 8.5, Ar-H%), 4.13 (1H, dd, J 9.0, 6.0, CH,0Ar), 4.03 (1H,
dd, J 9.0, 5.5, CH,OAr), 3.09 (1H, m, CH,NMe), 2.78 (1H, br m, CHNMe), 2.48 (3H, s, CH3), 2.33
(1H, m, CH,NMe), 2.07 (1H, m, CH,CH,CH,NMe), 1.85-1.77 (2H, m, CH,CH;NMe), 1.70 (1H, m,
CH,CH,CH,NMe); 8¢ (125 MHz, CDCls): 154.7 (C°), 139.3 (C%), 130.9 (q, Je-r 4.0, C'), 123.3 (q, Je.
F 3.5, C), 123.0 (q, Jer 270.1, CY, 122.4 (q, Jer 34.3, C?), 114.6 (C%, 73.4 (CH,OAr), 63.6
(CHNMe), 57.8 (CH,NMe), 42.0 (NCHs), 28.7 (CH,CH,CH,;NMe), 23.3 (CH,CH;NMe); Umax (neat)
em™: 2952 (m) & 2790 (m) (C-H), 1627 (s) & 1578 (w) (Ar C=C), 1541 (s) & 1323 (s) (NO,), 1282
(s) & 1127 (s) (C-O); HRMS calcd for Ci3H;5F3N,0; [M+H]": 305.1108. Found: 305.1111.
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(8)-2-((1-Methylpyrrolidin-2-yl)methoxy)-5-(trifluoromethyl)aniline

'CF,

7 3

(8)-1-Methyl-2-((2-nitro-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine (3.1 g, 10.2 mmol),
ammonium formate (4.50 g, 71.3 mmol) and palladium (10 wt.% on carbon, 0.300 g) were dissolved
in methanol:ethyl acetate (9:1 by volume, 80 mL total) and stirred at 50 °C for 2 h. The reaction
mixture was allowed to cool to rt then filtered through a pad of Celite™ and the solids washed with
methanol (250 mL). The solvent was removed in vacuo and the residue dissolved in dichloromethane
(300 mL), washed with brine (300 mL), dried over Na,SOys, filtered and concentrated in vacuo to yield
the aniline (2.77 g, 10.1 mmol, 99 %, 17:3 CHCl5:CH30H, R¢ 0.18) as a pale brown solid which was
used in subsequent reactions without purification.

Mp 177-178 °C; [o:]f)5 — 6.4 (c = 1.0, CHCl3); 8y (500 MHz, CD;0D): 7.01 (1H, d, J 2.1, Ar-H?), 6.99
(1H, d, J 8.4, Ar-H®), 6.93 (1H, dd, J 8.4, 2.1, Ar-H’), 4.36 (1H, dd, J 11.0, 3.5, CH,OAr), 4.28 (1H,
dd, J 11.0, 5.5, CH,OAr), 3.65 (1H, br m, CHNMe), 3.59 (1H, m, CH,NMe), 3.07 (1H, m, CH,NMe),
2.92 (3H, s, NCH3), 2.32 (1H, m, CH>,CH,CH;NMe), 2.13-2.01 (3H, m, CH,CH,CH;NMe); oc (125
MHz, CD;0D): 149.4 (C°), 139.2 (C*), 126.0 (q, Jc.r 268.9, C"), 125.3 (q, Je-r 31.9, C?), 115.7 (q, Jer
4.3, C7), 112.6 (q, Jor 3.8, C°), 112.4 (C%), 68.3 (CHNMe), 67.6 (CH,OAr), 58.3 (CH,NMe), 41.2
(NCHs3), 27.6 (CH,CH,CH,;NMe), 23.3 (CH,CH,NMe); Umax (neat) cm™: 3379 (br) (N-H), 2976 (w)
(C-H), 1611 (s) (N-H), 1520 (s) (Ar C=C), 1218 (s) & 1117 (s) (C-O); HRMS calcd for C;3H;7F3N,O
[M+H]": 275.1366. Found: 275.1367.
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(8)-2-Fluoro-N-(2-((1-methylpyrrolidin-2-yl)methoxy)-5-(trifluoromethyl)phenyl)ethanamide

'CF,
7 3 0
° NJkCHZF
5 H
N/

Sodium fluoroacetate (0.164 g, 1.64 mmol) was dissolved in dichloromethane (16 mL). N,N’-
dicyclohexylcarbodiimide (0.338 g, 1.64 mmol) and 4-dimethylaminopyridine (0.013 g, 0.109 mmol)
were added and the solution stirred at rt for 5 min. (S)-2-((1-methylpyrrolidin-2-yl)methoxy)-5-
(trifluoromethyl)aniline (0.300 g, 1.09 mmol) in dichloromethane (4.0 mL) was added dropwise and
the reaction mixture left to stir overnight. The solvent was removed in vacuo and the crude product
purified by column chromatography (19:1 CHCI;:CH3;O0H, Ry 0.12) to afford a pale crystalline solid
(0.219 g, 0.656 mmol, 60 %).

Mp 93-94 °C; [a]jf -27.3 (c = 1.0, CHCl3); 81 (500 MHz, CDCls): 8.80 (1H, br s, N-H), 8.68 (1H, d,
J 2.0, Ar-H?), 7.34 (1H, dd, J 8.5, 2.0, Ar-H'), 6.95 (1H, d, J 8.5, Ar-H®), 4.91 (2H, d, J 47.0, CH,F),
4.10 (1H, dd, J 9.0, 5.0, CH,OAr), 3.98 (1H, dd, J 9.0, 5.0, CH,OAr), 3.10 (1H, m, CH,NMe), 2.71
(1H, m, CHNMe), 2.46 (3H, s, NCHj3), 2.33 (1H, m, CH,NMe), 2.05 (1H, m, CH,CH,CH,NMe),
1.85-1.78 (2H, m, CH,CH;NMe), 1.74 (1H, m, CH,CH,CH>NMe); d¢ (125 MHz, CDCls): 165.5 (d,
Jer 16.4, C=0), 149.8 (C), 126.9 (C*), 124.1 (q, Je.r 270.1, CY), 123.5 (q, Jer 32.8, C?), 121.8 (q, Jo-r
3.9, C"), 117.0 (q, Jor 3.9, C), 111.1 (C%, 80.2 (d, Jer 186.9, CHF,), 72.1 (CH,OAr), 64.2
(CHNMe), 57.7 (CH,NMe), 41.7 (NCHs), 28.5 (CH,CH,CH,;NMe), 23.1 (CH,CH;NMe); Umax (neat)
cm™: 3403 (s) (N-H), 2953 (m) & 2799 (m) (C-H), 1687 (s) (C=0), 1604 (m) (N-H), 1547 (s) & 1495
(s) (Ar C=C), 1276 (s) & 1124 (s) (C-0); HRMS calcd for C;sHsF4sN,O, [M+H]": 335.1377. Found:
335.1375.
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(8)-2,2-Difluoro-N-(2-((1-methylpyrrolidin-2-yl)methoxy)-5-
(trifluoromethyl)phenyl)ethanamide

4-Dimethylaminopyridine (0.011 g, 0.093 mmol) was added to a solution of (§)-2-((1-
methylpyrrolidin-2-yl)methoxy)-5-(trifluoromethyl)aniline (0.254 g, 0.926 mmol) in dichloromethane
(2.0 mL). The mixture was cooled to 0 °C and pyridine (127 pL) and difluoroacetic anhydride (127
pL, 1.02 mmol) were added. The reaction mixture was stirred for 2 h, allowed to warm to rt and the
solvents removed in vacuo. The crude product was purified by column chromatography (17:3
CHCI5:CH30H, R¢ 0.48) to afford a pale brown crystalline solid (0.313 g, 0.887 mmol, 96 %).

Mp 90-91 °C; [a]jf -29.1 (c = 1.0, CHCl3); 81 (400 MHz, CDCls): 9.13 (1H, br s, N-H), 8.64 (1H, d,
J 2.0, Ar-H?), 7.39 (1H, dd, J 8.4, 2.0, Ar-H’), 7.00 (1H, d, J 8.4, Ar-H%), 6.02 (1H, t, J 54.0, CHF>),
4.14 (1H, dd, J 9.6, 4.8, CH,0OAr), 4.01 (1H, dd, J 9.6, 4.8, CH,0Ar), 3.13 (1H, m, CH,NMe), 2.67
(1H, m, CHNMe), 2.44 (3H, s, NCHj3), 2.33 (1H, m, CH,NMe), 2.05 (1H, m, CH,CH,CH,NMe),
1.83-1.75 (3H, m, CH,CH,CH,NMe); 8¢ (125 MHz, CDCl3): 160.4 (t, Jor 24.8, C=0), 150.5 (C°),
126.7 (CY), 123.9 (q, Jer 270.3, CY), 123.9 (q, Jer 32.9, C?), 122.6 (q, Jer 3.9, C'), 117.6 (q, Jer 3.8,
C?), 112.4 (C®), 108.5 (t, Jo.r 252.4, CHF,), 72.0 (CH,OAr), 64.4 (CHNMe), 57.6 (CH,NMe), 41.4
(NCHj3), 28.1 (CH,CH,CH;NMe), 22.9 (CH,CH;NMe); Upax (neat) cm™: 3411 (w) (N-H), 2955 (m)
& 2798 (w) (C-H), 1711 (s) (C=0), 1607 (m) (N-H), 1551 (s) & 1497 (s) (Ar C=C), 1275 (s) & 1110
(s) (C-O); HRMS calcd for CisH;7FsN,O, [M+H]": 353.1283. Found: 353.1282.
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(S)-tert-Butyl 2-((2-nitro-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine-1-carboxylate

'CF,

Reaction performed on a 1.06 mmol scale utilizing the same procedure for the preparation of (S)-1-
methyl-2-((2-nitro-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine. The crude product was purified by
column chromatography (7:1 Pet:EtOAc, Rf 0.36) to afford the turn precursor as a yellow oil (0.201 g,
0.515 mmol, 49 %).

[o:]f)5 ~50.0 (c = 1.1, CHCl3); &4 (400 MHz, CDCl3): 8.09 (1H, d, J 1.9, Ar-H%), 7.77 (1H, dd, J 8.8,
1.9, Ar-H"), 7.38 (1H, d, J 8.8, Ar-H®), 4.36-4.27 (2H, br m, CH,0Ar), 4.15 (1H, br m, CHNBoc),
3.38 (2H, br m, CH>NBoc), 2.08-1.97 (3H, br m, CH,CH>,CH;NBoc), 1.86 (1H, br m,
CH,CH,CH,;NBoc), 1.45 (9H, s, CO,C(CHs)3); Major rotamer: d¢ (125 MHz, CDCl,): 154.8 (C=0),
154.5 (C°), 139.3 (C*), 130.9 (q, Jer 3.2, C7), 123.2 (q, Jer 3.8, C°), 123.1 (q, Jer 270.3, C), 122.7
(q, Jer 34.6, C?), 115.2 (C%), 79.7 (CO,C(CH3)s), 69.6 (CH,0Ar), 55.5 (CHNBoc), 47.1 (CH,NBoc),
28.4 (CO,C(CHj3)3), 28.0 (CH,CH,CH;,;NBoc), 23.8 (CH,CH;NBoc); Minor rotamer: d¢c (125 MHz,
CDCL): 154.4 (C=0), 154.1 (C°), 139.4 (C", 130.8 (q, Jer 3.2, C'), 123.4 (q, Jer 3.8, C%), 123.1 (q,
Jer 2703, CY, 122.7 (q, Jor 34.6, C?), 114.6 (C%, 80.1 (CO,C(CHs)s), 70.1 (CH,OAr), 55.4
(CHNBoc), 46.7 (CH:NBoc), 28.7 (CH,CH,CH;NBoc), 28.6 (CO,C(CHs)3), 22.8 (CH,CH,NBoc);
Umax (neat) cm™: 2977 (m) & 2882 (m) (C-H), 1687 (s) (C=0), 1627 (s) (N-H), 1584 (w) (Ar C=C),
1541 (s) & 1322 (s) (NOy), 1284 (s) & 1125 (s) (C-O); HRMS calcd for Cy7Hy F3N,Os [M+H]'™:
391.1475. Found: 391.1477.

The data was in accordance with the literature.*

A Jones, C. R.; Qureshi, M. K. N.; Truscott, F. R.; Hsu, S.-T. D.; Morrison, A. J.; Smith; M. D. Angew.
Chem. Int. Ed. 2008, 47, 7099.
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(S)-tert-Butyl 2-((2-amino-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine-1-carboxylate

'CF,

Reaction performed on a 0.069 mmol scale utilizing the same procedure for the preparation of (S)-2-
((1-methylpyrrolidin-2-yl)methoxy)-5-(trifluoromethyl)aniline to yield the crude aniline (0.022 g,
0.062 mmol, 90 %, 4:1 Pet:EtOAc, R¢ 0.28) as a pale brown oil which was used in subsequent
reactions without purification.

[a]jf —15.0 (c = 1.0, CHCLs); 8y (500 MHz, CDCls): 6.95 (1H, br d, J 8.4, Ar-H’), 6.90 (1H, br s, Ar-
H3), 6.86 (1H, d, J 8.4, Ar-H6), 4.26-4.12 (2H, br m, CH,0Ar), 3.97-3.88 (3H, br m, CHNBoc & Ar-
NH,), 3.38 (2H, br m, CH,NBoc), 2.04-1.97 (3H, br m, CH,CH,CH;NBoc), 1.86 (1H, br m,
CH,CH,CH,;NBoc), 1.47 (9H, s, CO,C(CHs)3); Major rotamer: d¢ (125 MHz, CDCl,): 154.9 (C=0),
148.5 (C), 136.5 (C*), 124.5 (q, Jo-r 271.1, CY), 123.3 (q, Jer 34.2, C?), 115.4 (q, Jer 4.0, C7), 111.0
(C?), 110.7 (C°%), 79.5 (CO.C(CHs);), 68.8 (CH,OAr), 55.8 (CHNBoc), 46.9 (CH,NBoc), 28.5
(CO,C(CHs»)3), 27.9 (CH,CH,CH,;NBoc), 23.9 (CH,CH;NBoc); Minor rotamer: 8¢ (125 MHz,
CDCL): 154.4 (C=0), 148.3 (C°), 136.5 (C*), 124.5 (q, Jer 271.1, CY), 123.3 (q, Jor 34.2, C?), 115.4
(q, Jer 4.0, C7), 111.3 (C), 110.7 (C%), 80.0 (CO,C(CHs);), 68.7 (CH,0Ar), 55.6 (CHNBoc), 46.6
(CH,NBoc), 28.8 (CH,CH,CH:NBoc), 28.5 (CO,C(CHs)s), 22.9 (CH,CHoNBoOC); Umax (neat) cm™:
3471 (br) & 3354 (br) (N-H), 2976 (m) & 2929 (w) (C-H), 1681 (s) (C=0), 1623 (s) (N-H), 1521 (s)
(Ar C=C), 1220 (s) & 1107 (s) (C-O); HRMS calcd for C;7H»F3N,03 [M+H]": 361.1734. Found:
361.1734.

The data was in accordance with the literature.’

A Jones, C. R.; Qureshi, M. K. N.; Truscott, F. R.; Hsu, S.-T. D.; Morrison, A. J.; Smith; M. D. Angew.
Chem. Int. Ed. 2008, 47, 7099.
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(S)-tert-Butyl 2-((2-(2-fluoroethanamido)-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine-1-
carboxylate
'CF;
7 0

: PN

N~ “CH,F

o H
0
&Niok

Sodium fluoroacetate (0.200 g, 2.00 mmol) was dissolved in a solution of HCI in ether (2 M, 1.0 mL)
and stirred for 30 min. Dioxane (1.0 mL) was added followed by thionyl chloride (0.153 mL, 2.10
mmol) and the reaction mixture heated at 90 °C for 2 h.

Sodium hydride (60 % dispersion in mineral oil, 0.043 g, 1.08 mmol) was added to a solution of (5)-
tert-butyl 2-((2-amino-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine-1-carboxylate (0.240 g, 0.666
mmol) in dioxane (1.0 mL) and stirred at rt for 5 min. The cooled acid chloride solution was added
dropwise over 5 min. The reaction mixture turned a dark brown and was left to stir overnight. The
solution was washed with pH 7 buffer solution (15 mL), dried over Na,SOy, filtered and concentrated
in vacuo. The crude product was purified by column chromatography (4:1 Pet:EtOAc, R¢ 0.24) to
afford a pale crystalline solid (0.275 g, 0.654 mmol, 60 %).

Mp 57-58 °C; [a]jf -35.7 (c = 1.0, CHCL); 84 (400 MHz, CDCls): 8.71 (1H, br s, Ar-H’), 8.62 (1H,
brs, N-H), 7.36 (1H, dd, J 7.9, 1.4, Ar-H’), 7.06 (1H, br d, J 7.9, Ar-H%), 5.00 (2H, d, J 47.3, CH,F),
4.25 (2H, br m, CH,OAr & CHNBoc), 4.09 (1H, br m, CH,OAr), 3.46-3.40 (2H, br m, CH>NBoc),
2.14-2.03 (1H, br m, CH,CH,CH;NBoc), 1.99-1.88 (3H, br m, CH,CH,NBoc), 1.47 (9H, s,
CO,C(CHs)3); Major rotamer: 8¢ (125 MHz, CDCl;): 171.1 (d, Jer 16.8, C=0 amide), 154.9 (C=0
carbamate), 149.5 (C°), 126.7 (C*), 124.0 (q, Je.r 270.4, CY), 123.3 (q, Jer 32.4, C?), 121.8 (q, Jer 3.9,
C’), 116.9 (q, Jer 3.6, C), 110.9 (C%, 80.2 (d, Jer 186.3, CH,F), 79.7 (CO,C(CHs)s), 69.4
(CH20Ar), 55.7 (CHNBoc), 47.0 (CH:NBoc), 28.3 (CO,C(CHs)3), 27.9 (CH,CH,CH,;NBoc), 24.0
(CH,CH;NBoc); Minor rotamer: dc (125 MHz, CDCls): 171.1 (d, Jcr 16.8, C=0 amide), 154.2 (C=0
carbamate), 149.3 (C°), 126.7 (C*), 124.0 (q, J.r 270.4, CY), 123.3 (q, Jer 32.4, C?), 121.8 (q, Jer 3.9,
C’), 117.0 (g, Jer 3.6, C), 110.7 (C%, 80.2 (d, Jer 186.3, CH,F), 79.7 (CO,C(CHs)s), 69.4
(CH20Ar), 55.5 (CHNBoc), 46.7 (CH,NBoc), 28.3 (CO,C(CHs)3), 27.9 (CH,CH,CH,;NBoc), 23.0
(CH,CH,NBOC); Umax (neat) cm™: 3418 (s) (N-H), 2977 (m) & 2882 (w) (C-H), 1688 (br s) (C=0),
1615 (m) (N-H), 1544 (s) (Ar C=C), 1276 (s) & 1113 (s) (C-O); HRMS calcd for C;9H24F4N>04
[M+H]": 421.1745. Found: 421.1745.
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(S)-tert-Butyl 2-((2-(2,2-difluoroethanamido)-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine-1-

carboxylate

Reaction performed on a 0.832 mmol scale utilizing the same procedure for the preparation of (5)-2,2-
difluoro-N-(2-((1-methylpyrrolidin-2-yl)methoxy)-5-(trifluoromethyl)phenyl)ethanamide. The crude
product was purified by column chromatography (2:1 Pet:EtOAc, R¢ 0.51) to afford a pale crystalline
solid (0.321 g, 0.732 mmol, 88 %).

Mp 89-90 °C; [a]jf — 9.8 (¢ = 1.0, CHCl3); 8y (400 MHz, CDCl3): 9.11 (1H, s, N-H), 8.66 (1H, br s,
Ar-H*), 7.37 (1H, br d, J 8.1, Ar-H"), 7.00 (1H, br d, J 8.3, Ar-H®), 6.13 (1H, t, J 54.0, CHF,), 4.29
(1H, br m, CHNBoc), 4.16 (1H, br m, CH,OAr), 4.06 (1H, br m, CH,OAr), 3.53-3.35 (2H, br m,
CH,NBoc), 2.14-2.04 (1H, br m, CH,CH,CH>NBoc), 1.97-1.90 (2H, br m, CH,CH,;NBoc), 1.87 (1H,
br m, CH,CH,CH,NBoc), 1.44 (9H, s, CO>C(CH3)3); d¢ (125 MHz, CDCl3): 160.5 (t, Jor 25.3, C=0
amide), 155.3 (C=0 carbamate), 150.0 (C°), 126.4 (C*), 124.0 (q, Je.r 272.0, C"), 123.4 (q, Jer 32.7,
C?), 122.5 (q, Jer 3.9, C'), 117.3 (q, Jer 3.7, C), 110.9 (C%), 108.2 (t, Jer 251.1, CHF,), 80.0
(CO2C(CHs3)3), 70.5 (CH20Ar), 55.8 (CHNBoc), 47.1 (CH:NBoc), 28.4 (CO,C(CHs)s), 27.8
(CH,CH,CH,NBoc), 23.9 (CH,CH,NBoC); Umax (neat) cm™: 3247 (br) (N-H), 2979 (m) (C-H), 1719
(s) (C=0 amide), 1674 (s) (C=0 carbamate), 1618 (m) (N-H), 1498 (s) (Ar C=C), 1270 (s) & 1110 (s)
(C-0O); HRMS calcd for Ci9H,3FsN,04 [M+H]+: 439.1651. Found: 439.1655.
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(S)-Isopropyl 2-((2-(2-fluoroacetamido)-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine-1-

carboxylate
'CFs3
7 3 0
° NJ\CHZF
o H
0]
e

(S)-tert-Butyl 2-((2-(2-fluoroethanamido)-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine-1-

carboxylate (0.100 g, 0.238 mmol), was dissolved in dichloromethane:TFA (1:1 by volume, total
volume 1.0 mL) and stirred at 0 °C for 1 h. The solvent was removed in vacuo and the residue
redissolved in dichloromethane (5 mL) and washed with NaHCOj; (aq) (5 mL). The organic layer was
dried over Na,SOys, filtered and the solvent removed in vacuo to give the crude amine that was used
without purification in the subsequent reaction.

Isobutyl chloroformate (34 uL, 0.262 mmol) was added dropwise to a solution of the crude amine in
dichloromethane (1.0 mL) and triethylamine (36 uL, 0.262 mmol) at 0 °C. The reaction was stirred at
rt for 3 h, then diluted with dichloromethane (10 mL), washed with brine (15 mL), dried over Na;SOy,
filtered and concentrated in vacuo. The crude product was purified by column chromatography (4:1

Pet:EtOAc, Rf0.33) to afford a white solid (0.095 g, 0.226 mmol, 95 %).
Mp 75-77 °C; [oz]j)5 - 48.0 (¢ = 0.5, CHCly); 81 (500 MHz, CDCl3): 8.79-8.74 (1H, br s, NH), 8.71

(1H, s, ArH?), 7.36 (1H, br d, J 8.2, ArH), 7.06 (1H, br d, J 8.2, ArH®), 4.97 (2H, d, J 47.3, CH,F),
4.33-4.23 (2H, br m, CH,OAr & CHNCO,'Bu), 4.17-4.10 (1H, br m, CH,0Ar), 3.91-3.82 (2H, br m,
CH,CH(CHs),), 3.53-3.42 (2H, br m, CH,NCO,'Bu), 2.20-2.06 (1H, br m, CH,CH,CH,NCO,Bu),
2.04-1.89 (4H, br m, CH,CH,CH,NCO,Bu, CH,CH,NCO,'Bu & CH(CH;),), 0.95 (6H, d J 6.2,
CH(CHs;),); Major rotamer: dc (125 MHz, CDCls): 165.5 (d, Jor 17.0, C=0 amide), 155.7 (C=0
carbamate), 149.4 (C°), 126.7 (C*), 124.0 (q, Jer 271.8, CY), 123.4 (q, Jer 33.4, C?), 121.8 (q, Jer 3.8,
C"), 116.9 (C*), 110.8 (C®), 80.2 (d, Jer 186.9, CH,F), 71.4 (CH,CH(CHs),), 69.2 (CH,OAr), 56.0
(CHNCO,Bu), 46.7 (CH,NCO,Bu), 28.0 (CH,CH,CH,NCO,Bu), 27.9 (CH(CH;),), 24.0
(CH,CH,NCO,'Bu), 19.0 (CH(CHs),); Minor rotamer: 8¢ (125 MHz, CDCls): 165.5 (d, Jer 17.0,
C=0 amide), 155.1 (C=0 carbamate), 149.3 (C°), 126.7 (C*), 124.0 (q, Jer 271.8, C"), 123.4 (q, Jor
33.4, C%), 121.8 (q, Jor 3.8, C7), 116.9 (C*), 110.6 (C%, 80.2 (d, Jor 186.9, CH,F), 71.6
(CH,CH(CH3),), 69.4 (CH,0Ar), 55.7 (CHNCO,Bu), 47.1 (CH,NCO,Bu), 28.9
S10



(CH,CH,CH,NCO,'Bu), 27.9 (CH(CHs),), 24.0 (CH,CH,NCO,'Bu), 19.1 (CH(CH3),); Umax (neat)
cm™: 3417 (s) (N-H), 2962 (m) & 2879 (w) (C-H), 1693 (br s) (C=0), 1612 (m) (N-H), 1547 (s) (Ar
C=C), 1275 (s) & 1116 (s) (C-O); HRMS calcd for CioH,4FsN,O4 [M+Na]™: 443.1564. Found:
443.1561.

S11



(S)-2-Fluoro-N-(2-((1-formylpyrrolidin-2-yl)methoxy)-5-(trifluoromethyl)phenyl)acetamide

'CF,
7 3 o

: A

H CH,F
(o)
(o)
&N*H

(S)-tert-Butyl 2-((2-(2-fluoroethanamido)-4-(trifluoromethyl)phenoxy)methyl)pyrrolidine-1-
carboxylate (0.100 g, 0.238 mmol), was dissolved in dichloromethane:TFA (1:1 by volume, total
volume 1.0 mL) and stirred at 0 °C for 1 h. The solvent was removed in vacuo and the residue
redissolved in dichloromethane (5 mL) and washed with NaHCOj; (aq) (5 mL). The organic layer was
dried over Na,SOys, filtered and the solvent removed in vacuo to give the crude amine that was used
without purification in the subsequent reaction.

TBTU (0.084g, 0.262 mmol) was added to a solution of the crude amine, formic acid (10 uL, 0.262
mmol) and triethylamine (36 uL, 0.262 mmol) in dichloromethane (1.0 mL) at 0 °C. The reaction was
stirred at rt for 12 h, then diluted with dichloromethane (10 mL), washed with brine (15 mL), dried
over Na,SQO,, filtered and concentrated in vacuo. The crude product was purified by column
chromatography (97:3 EtOAc:CH3;0H, Rf 0.32 in EtOAc) to afford a white solid (0.063 g, 0.187
mmol, 76 %).

Mp 88-90 °C; [a]jf - 41.4 (c = 0.2, CHCl,); Major rotamer: 8y (500 MHz, CDCl;): 8.78-8.74 (2H, br

s, ArH® & NH), 8.38 (1H, br s, CHO), 7.41 (1H, br d, J 8.5, ArH’), 7.06 (1H, br d, J 8.5, ArH°), 5.02
(2H, d, J 47.3, CH,F), 4.54-4.48 (1H, m, CHNCHO), 4.36-4.32 (1H, br m, CH,OAr), 4.31-4.26 (1H,
br m, CH,0Ar), 3.76-3.70 (1H, br m, CHLbNCHO), 3.62-3.54 (1H, br m, CH,NCHO), 2.34-2.24 (1H,
br m, CH,CH,CH,NCHO), 2.16-2.04 (2H, br m, CH,CH,CH,NCHO & CH>CH,NCHO), 2.02-1.94
(1H, br m, CH,CH,NCHO); Minor rotamer: 8y (500 MHz, CDCl;): 8.78-8.74 (1H, br s, ArH3), 8.61-
8.56 (1H, br s, NH), 8.46 (1H, s, CHO), 7.48 (1H, br d, J 8.5, ArH"), 6.99 (1H, br d, J 8.5, ArH®), 5.01
(2H, d, J 47.3, CH,F), 4.41-4.36 (1H, m, CHNCHO), 4.15-4.07 (2H, br m CH,OAr), 3.82-3.75 (1H,
br m, CH,NCHO), 3.53-3.46 (1H, br m, CH,NCHO); Major rotamer: 8¢ (125 MHz, CDCls): 165.5
(d, Jer 17.3, C=0 aromatic amide), 161.8 (C=0 aliphatic amide), 149.2 (C°), 126.8 (C*), 124.0 (q, Je.
F273.5,Ch), 123.7 (q, Jer 32.8, C?), 121.7 (q, Jer 4.0, C'), 117.0 (q, Jer 4.0, C*), 110.8 (C°), 80.2 (d,
Jer 186.9, CH,F), 68.8 (CH,0Ar), 54.0 (CHNCHO), 47.0 (CH,NCHO), 27.7 (CH,CH,CH,NCHO),
24.0 (CH,CH,NCHO); Minor rotamer: dc (125 MHz, CDCl;): 165.4 (d, Jcr 17.2, C=0 aromatic
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amide), 161.2 (C=0 aliphatic amide), 148.9 (Cs), 126.6 (C*), 123.9 (q, Jer 273.3, C"), 124.2 (q, Jer
32.8, C?), 121.9 (q, Jer 4.0, C7), 117.4 (q, Jer 4.0, C), 110.6 (C°), 80.3 (d, Jer 187.5, CH,F), 70.7
(CH,0Ar), 56.1 (CHNCHO), 43.8 (CH,NCHO), 27.6 (CH,CH,CH,NCHO), 22.8 (CH,CH,NCHO);
Umax (neat) cm™: 3417 (s) (N-H), 2959 (m) & 2854 (w) (C-H), 1693 (br s) (C=0), 1612 (m) (N-H),
1548 (s) (Ar C=C), 1275 (s) & 1116 (s) (C-O); HRMS calcd for C;sHsF4sN,O3 [M+Na]": 371.0989.
Found: 371.0987.
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2,2-Difluoro-N-phenylacetamide

Reaction performed on a 5.49 mmol scale utilizing the same procedure for the preparation of (5)-2,2-
difluoro-N-(2-((1-methylpyrrolidin-2-yl)methoxy)-5-(trifluoromethyl)phenyl)ethanamide 7. The crude
product was purified by column chromatography (4:1 Pet:EtOAc, R¢ 0.70) to afford a colourless
crystalline solid (0.935 g, 5.46 mmol, 99 %).

Mp 55 °C; 8y (500 MHz, CDCl3): 8.84 (1H, br s, N-H), 7.60 (2H, d, J 7.7, Ar*-H), 7.35 (2H, t, J 7.6,
Ar’-H), 7.22 (1H, t, J 7.4, Ar*-H), 6.03 (1H, t, J 54.1, CHF>); d¢ (125 MHz, CDCL): 161.1 (t, Jer
31.2, C=0), 135.9 (C"), 129.1 (C*), 125.9 (C*), 120.9 (C?), 108.4 (t, Je.r 313.1, CHF,); Unmax (neat) cm”
13264 (br) & 3052 (m) (N-H), 1677 (s) (C=0), 1597 (s) & 1560 (s) (Ar C=C), 1121 (s) & 1053 (s);
HRMS calced for CsH7F,NO [M+Na]+: 194.0388. Found: 194.0394.
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4. Coordinates for 4A-4F

4A

Co
Co
Co
Co
Co
Co
Co
FO

FO

FO

00
Co
Co
Co
NO
Co
Co
Co
00
00
Co
Co
Co
Co
NO
Co
00
Co
FO
HO
HO
HO
HO
HO
HO
HO

-0.687668
-1.066376
-2.419754
-3.399643
-3.031006
-1.689392
-2.791092
-2.032700
-2.624054
-4.087875
-1.219315
-2.120605
-1.294983
-2.187210
-0.659439
-2.578705
-1.311783
0.602997
1.237564
1.035889
2.363266
3.467819
2.396667
2.438324
0.638733
1.739670
1.771530
3.042465
2.855438
-0.304962
-4.443481
-3.796112
-2.727921
-2.785751
-0.520981
-3.050064

1.788330
3.051682
3.334320
2.370575
1.099792
0.803497
4.716095
5.132355
5.646683
4.800461
-0.399033
-1.466827
-2.727676
-3.897049
-3.269119
-4.607437
-4.499756
-2.887543
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