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1. Materials and methods

All reactions were carried out under argon atmosphere in flame-dried glassware. Syringes which were used to
transfer anhydrous solvents or reagents were purged with argon prior to use. Dry THF was freshly distilled from
sodium and benzophenone under argon. Commercially available reagents and solvents were used without further
purification. Grignard reagents were purchased from Aldrich or synthesized with the described procedure.
Reactions were monitored by TLC with pre-coated silica gel 60 F2s4 aluminium plates (Merck KGaA, Darmstadt)
using UV light as the visualizing agent. The N,O-acetals and trifluoroethylamines used in the described protocols
below were synthesized according to literature procedures.! The crude products were purified by standard flash
chromatography using silica gel (35—-70 um) from Acros Organics. Analytical RP-HPLC was measured on a
JASCO system with a Phenomenex Luna C18 column (5 um, 250 x 4.6 mm). ESI- and HR-ESI-mass spectra were
recorded on a Thermo Finnigan LTQ FT or on a Bruker maxis equipped with a Waters Acquity UPLC using a
Kinetex C18 column (2.6 |, 100 A) at 40 °C. In all cases, mixtures of water (eluent A) and acetonitrile (eluent B)
were used as solvents; if required, 0.05 % formic acid or 0.1 % TFA were added. 'H, 3C, and **F NMR spectra
were recorded on a Varian 300 MHz and 600 MHz spectrometer or on a Bruker Avance 11 400 MHz spectrometer
in DMSO-ds or CDClIs. The chemical shifts are reported in ppm relative to the signal of the deuterated solvent.
Multiplicities are given as: s (singlet), br s (broad singlet), d (doublet), t (triplet), and m (multiplet). Melting points
were measured on a Melting Point B-540 Buichi.
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2. Experimental procedures and analytic data

2.1 Typical Procedures

Typical procedure for the synthesis of CFs-imidazole derivatives 2, Typical Procedure TPI:

The hemiaminal ether 1 (1 equiv) was solved in freshly distilled THF in a dry and argon flushed Schlenk-flask,
equipped with a magnetic stirrer and a septum and cooled to —15 °C. The Grignard reagent (3 equiv) was added
dropwise with a syringe and the solution was stirred until TLC-analysis showed complete conversion.
Subsequently, sat. NH4Cl solution was added and the mixture was extracted three times with Et,O. The organic
solvent was dried with MgSO., filtrated and evaporated and the crude product was purified by flash

chromatography (SiOy).

Typical Procedure for the magnesium insertion, Typical procedure TPII:

A dry and argon flushed 10 mL flask, equipped with a magnetic stirrer and a septum, was charged with
iPrMgCI-LiCl (1.25Mm in THF, 1.1 equiv). The neat aryl bromide (1 equiv) was added at the appropriate
temperature. The reaction mixture was stirred at the stated temperature, while the completion of the Br/Mg
exchange was monitored by GC-analysis.

Typical procedure for the synthesis of CFs-imidazole derivatives 2 with nBuL.i, Typical Procedure TPIII:

The hemiaminal ether 1 (1 equiv) and trifluoroethylamine 3 (1 equiv) were solved in freshly distilled THF in a dry
and argon flushed Schlenk-flask, equipped with a magnetic stirrer and a septum and cooled to —60 °C. nBuLi
(3 equiv) was added dropwise with a syringe, the solution was stirred at —60 °C for 30 min, warmed up to —30 °C
and stirred until no further conversion was observed. Subsequently, sat. NH4Cl solution was added and the mixture
was extracted three times with Et,O. The organic solvent was dried with MgSQ,, filtrated and evaporated and the
crude product was purified by flash chromatography (SiO2).

2.2 Synthesis of CFs-imidazole derivatives

1,3-bis(3-Chlorophenyl)-4-fluoro-5-phenyl-2-(trifluoromethyl)-2,3-dihydro-1H-imidazole 2a and 3-chloro-
N-(2,2,2-trifluoro-1-phenylethyl)aniline 3a

According to the TPI, 3-chloro-N-(1-ethoxy-2,2,2-trifluoroethyl)aniline 1a (200 mg, 0.79 mmol) was reacted with
PhMgCI (1.0 M in MeTHF, 2.37 mL, 2.37 mmol) in dry THF (12 mL) for 3 h at 0 °C. The crude product was
purified by flash chromatography (SiO2, cyclohexane — cyclohexane/DCM 20:1) to give the desired imidazole
derivative 2a (125 mg, 70%) as a yellow solid and 3-chloro-N-(2,2,2-trifluoro-1-phenylethyl)aniline 3a (36.0 mg,
16%) as a light yellow liquid.
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1,3-bis(3-Chlorophenyl)-4-fluoro-5-phenyl-2-(trifluoromethyl)-2,3-dihydro-1H-imidazole 2a

R¢ (cyclohexane/ethyl acetate 10:1)=0.60. 'HNMR (400 MHz, CF,

CDCla): 6 = 7.51 — 7.46 (m, 2 H, H2", H6"), 7.38 — 7.33 (m, 2 H, H3", H5"), Q PN /@\
7.31-724 (m, 2H, H4", HS), 7.15 (tdd, Jime =Jowe =19Hz, u cl
Jiops =Jdmzecn=04Hz, 1H, H2), 7.12 (ddd, Jusus=28.0Hz, F Ph

Jnanr = 1.9 Hz, Juane = 0.9 Hz, 1 H, H4"), 7.12 (ddd, Jus e = 8.1 Hz, Juspa = 7.7 Hz, Juskz = 0.7 Hz, 1 H, H5),
7.05 (dtd, Jue.ns = 8.1 Hz, Jne 2 = 2.3 Hz, Jue.ua = 0.9 Hz, 1 H, H6"), 7.03 —6.99 (m, 2 H, H2, H4), 6.88 (ddd,
Jnes = 8.1 Hz, Jusrz = 2.2 Hz, Jugna = 1.1 Hz, 1 H, H6), 5.11 —5.03 (M, 1 H, CH) ppm. °F NMR (282 MHz,
CDCl3): 6 = -83.32 (d, Jcrsch = 4.9 Hz, CF3), —135.19 (dt, Jcrcn = 4.5 Hz, J=2.2 Hz, CF) ppm. C NMR
(101 MHz, CDCls): 6 = 149.11 (d, Jcr = 1.5 Hz, C1), 147.25 (d, Jcr = 277.5 Hz, CF), 145.46 (d, Jcr = 6.0 Hz,
C1", 135.81 (C3"), 135.46 (C3), 131.11 (C5"), 130.71 (C5), 129.16 (d, Jcr = 0.9 Hz, C3", C5"), 128.67 (d,
Jer = 7.0 Hz, C1"), 128.12 (d, Jcr = 2.0 Hz, C4"), 126.51 (d, Jcr = 5.1 Hz, C2", C6"), 125.37 (C4"), 124.91 (C4),
122.69 (q, Jor = 282.9 Hz, CF3), 121.46 (C2), 120.08 (d, Jcr = 2.4 Hz, C2"), 119.30 (C6), 117.87 (d, Jcr = 1.9 Hz,
C6"), 110.52 (d, Jer = 21.8 Hz, FCCN), 85.10 (qd, Jcr = 34.7 Hz, Jcf = 5.4 Hz, CH) ppm. HRMS (EI): m/z calcd.
for CooH14ClFsNo' [M] 452.0470, found 452.0467. HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B, flow:
1 mL/min): tg=17.20 min, A = 214 nm. mp 93 °C.

3-Chloro-N-(2,2,2-trifluoro-1-phenylethyl)aniline 3a

'H NMR (300 MHz, CDCls): 6=7.48-736 (m, 5H, 5xHpeny), 7.07 (t
Jhs,ha = Jnsie = 8.1 Hz, 1 H, H5), 6.75 (ddd, Jrans = 7.9 Hz, Jnanz = 1.9 Hz, Jyane = 0.9 Hz, \r

1 H, H4), 6.65 (t, JnzHa = Jnz,ne = 2.1 Hz, 1 H, H2), 6.51 (ddd, JueHs = 8.2 HZ, JneH2 = 2.3 Hz, CF3
Juena=0.8 Hz, 1 H, H6), 4.89 (q, Jchcrs=7.2Hz, 1 H, CH), 440 (s, 1 H, NH) ppm. Cl

19 NMR (280 MHz, CDCls): 6 = -74.02 (d, Jcrsch = 7.2 Hz, CF3) ppm. 3C NMR (75 MHz, CDCls): 6 = 146.62
(C1), 135.08 (C3), 133.48 (Clpneny1), 130.32 (C5), 129.31 (C4pheny1), 129.01 (C3pnenyt, Cphenyt), 127.80 (C2phenyt,
C6phenyt), 124.84 (q, Jcr =282.1 Hz, CF3), 119.24 (C4), 113.81 (C2), 112.05 (C6), 60.34 (g, Jcr=30.1 Hz,
CCF3) ppm. HRMS (ESI+): m/z calcd. for C14H13CIFsN* [M+H]* 286.0605, found 286.0608. HPLC-MS (0.1%
TFA, 0 min: 4% B — 2.8 min: 100% B, flow: 2.4 mL/min): tr = 2.52 min, 1 = 220 nm.

N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-phenyl-2,3-dihydro-1H-imidazole 2b

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (200 mg, 0.91 mmol) was reacted with
PhMgCI (1.0 M in MeTHF, 2.72 mL, 2.72 mmol) in dry THF (12 mL) for 1.5 h at —15 °C. The crude product was
purified by flash chromatography (SiO2, DCM — DCM/MeOH 20:1) to give the desired imidazole derivative 2b
(163 mg, 93%) as a light yellow solid.

R¢ (ethyl acetate/MeOH 10:1) = 0.19. *H NMR (400 MHz, DMSO-ds): 5 = 8.50 (d, y CF3 =
N
JszHs = \]HG,HS =6.5Hz, 2 H, H2, H6), 8.34 (d, JHz',Hg' = \]HG‘,HS‘ =6.5Hz, 2H, H2, N& )\ /Q
SN N N
H6"), 7.50 — 7.42 (m, 4 H, H2", H3", H5", H6"), 7.37 (tt, Jua" H3" = Jnaps = 6.7 Hz, —
Jharpze = Jnarmer = 2.1 Hz, 1 H, H4"), 7.25 (d, Jna 2 = Ins e = 4.7 Hz, 2 H, H3, H5), F Ph
6.87 (d, JH3',H2' = JHS‘,HG' =6.4 HZ, 2 H, H3', H5'), 6.68 (q, JCH,cpg =49 HZ, 1 H, CH) ppm. 19|: NMR (380 MHZ,

DMSO-de): 6 =-82.32 (d, Jersch = 4.9 Hz, CFs), —133.83 (s, CF) ppm. C NMR (100 MHz, DMSO-ds):
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0 =152.42 (C4"), 150.79 (C2, C6), 150.22 (C2', C6'), 148.85 (d, Jcr = 6.2 Hz, C4), 146.59 (d, JcF = 279.7 Hz,
CF), 129.27 (C3", C5"), 128.48 (C4"), 127.57 (d, Jcr = 6.7 Hz, C1"), 125.71 (C2", C6"), 122.74 (9, Jc r = 284.6 Hz,
CF3), 114.06 (C3', C5'), 111.85 (C3, C5), 110.08 (d, Jcr = 24.0 Hz, FCCN), 79.20 (q, Jc r = 35.1 Hz, CHCF3) ppm.
HRMS (ESI+): m/z calcd. for CyHisFsN4* [M+H]* 387.1233, found 387.1233. HPLC (0.1% TFA, 0 min: 4% B
— 15 min: 100% B, flow: 1 mL/min): tr=9.16 min, 2 = 214 nm. mp 159 °C.

N,N'-1,3-(3-Trifluoromethylphenyl)-2-(trifluoromethyl)-4-fluoro-5-phenyl-2,3-dihydro-1H-imidazole 2c

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)-3-(trifluoromethyl)aniline 1c (200 mg, 0.69 mmol) was
reacted with PhMgBr (3.0 M in THF, 0.69 mL, 2.06 mmol) in dry THF (10 mL) for 4 h at —15 °C. The crude
product was purified by flash chromatography (SiO,, cyclohexane/ethyl acetate 100:1) to give the desired

imidazole derivative 2c (100 mg, 56%) as a colorless oil.

Ry (ethyl acetate/MeOH 10:1) = 0.48. *H NMR (400 MHz, DMSO-ds): CF,

0=877 (d, Jwsm2=Jdmwsne=6.4Hz, 2H, H3, H5), 862 (d, Q\N)\N/@

Juz iz = Jusme = 6.5 Hz, 2 H, H3', H5'), 7.65 (M, 2 H, H2, H6), 7.58 — F,C H CF3
7.55 (m, 3 H, H4", H5", H6"), 7.38 — 7.33 (m, 2 H, CHCF3, H2"), 7.18 (d, F Ph

Jrzps = Jnes = 7.2 Hz, 2 H, H2', HB') ppm. °F NMR (380 MHz, DMSO-ds): 6 = -81.14 (d, Jersch = 4.2 Hz,
CF3), —130.91 (s, CF) ppm. 13C NMR (100 MHz, DMSO-ds): § = 156.66 (C1'), 152.09 (d, Jcr = 5.9 Hz, C1),
147.28 (d, Jor = 284.4 Hz, CF), 144.33 (C3, C5), 142.93 (C3', C5'), 134.30 (C3"), 131.60 (C5"), 129.24 (C4"),
128.20 (d, Jcr = 6.4 Hz, C1"), 125.41 (C6"), 124.42 (C2"), 114.01 (C2, C6'), 112.43 (C2, C6), 109.17 (d,
Jor = 26.0 Hz, FCCN), 77.16 (g, Jor = 35.1 Hz, CHCF3) ppm. HRMS (ESI-): m/z calcd. for CasHuF1oN202
[M+HCOOT] 564.0901, found 565.0980. HPL.C (0.1% TFA, 0 min: 4% B — 15 min: 100% B, flow: 1 mL/min):
tr=19.25 min, A = 214 nm.

N,N'-1,3-(Pyridin-3-yl)-2-(trifluoromethyl)-4-fluoro-5-phenyl-2,3-dihydro-1H-imidazole 2d

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)pyridine-3-amine 1d (200 mg, 0.91 mmol) was reacted
with PhMgBr (3.0 M in THF, 0.76 mL, 2.28 mmol) in dry THF (10 mL) for 3 h at —15 °C. The crude product was
purified by flash chromatography (SiO2, cyclohexane/ethyl acetate 1:2— ethyl acetate/MeOH 100:1) to give the
desired imidazole derivative 2d (158 mg, 90%) as a light yellow solid.

Rs (ethyl acetate/MeOH 10:1) = 0.32. *H NMR (400 MHz, DMSO-dg): 6 = 8.56 (t,

Jnzra = Jrzws = 2.2 Hz, 1H, H2), 8.39 (dd, Jnaps = 4.7 Hz, Juaps = L4 Hz, LH, CF3

H4), 8.35 (dd, Juz o = 2.8 Hz, iz = 0.7 Hz, 1 H, H2Y), 8.26 (dd, Jua s = 4.7 Hz, Q /@
Juens =L4Hz, 1H, HA&), 770 (ddd, Juers=83Hz, Juewz =25 Hz,

Juone = L4 Hz, L H, H6), 7.50 — 7.40 (m, 5 H, H6", H5, H2", H4", H6"), 7.34 — 7.25

(m, 2 H, H3", H5"), 7.28 (m, 3 H, H5', H3", H5"), 6.40 (q, Joncr = 5.3 Hz, 1 H, CHCFs) ppm. °F NMR
(380 MHz, DMSO-d): 6 = ~82.81 (d, Jerscr = 5.4 Hz, CF3), ~136.81 (5, CF) ppm. 3C NMR (100 MHz, DMSO-

de): & = 146.66 (d, Jor = 280.2 Hz, CF), 145.88 (C4), 145.32 (C4)), 143.29 (C2'), 142.60 (C1'), 141.60 (C2),
139.60 (d, Jor = 5.9 Hz, C1), 129.04 (C4"), 128.69 (C6'), 128.04 (C3", C5"), 127.75 (d, Jc = 6.8 Hz, C1"), 127.30

F Ph
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(C6), 126.05 (C2", C6"), 124.25 (C5), 123.80 (C5'), 122.78 (q, Jcr = 283.1 Hz, CF3), 109.68 (d, Jcr = 22.5 Hz,
FCCN), 81.28 (4, Jcr = 33.9 Hz, Jcr = 5.1 Hz, CHCFs) ppm. HRMS (ESI+): m/z calcd. for CaoH1sF4Ns* [M+H]*
387.1233, found 387.1233. HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B, flow: 1 mL/min): tz = 10.33 min,
A =214 nm. mp 160 °C.

N,N'-1,3-(4-(Ethoxycarbonyl)phenyl)-2-(trifluoromethyl)-4-fluoro-5-phenyl-2,3-dihydro-1H-imidazole 2e

According to the TPI, ethyl-N-(1-ethoxy-2,2,2-trifluoroethyl)-4-aminobenzoate 1e (200 mg, 0.69 mmol) was
reacted with PhMgBr (3.0 M in THF, 0.69 mL, 2.06 mmol) in dry THF (10 mL) for 4 h at —15 °C. The crude
product was purified by flash chromatography (SiO,, cyclohexane/ethyl acetate 100:1— 30:1) to give the desired

imidazole derivative 2e (115 mg, 63%) as a yellow solid.

R¢ (cyclohexane/ethyl acetate 7:3)=0.42. HNMR ELOOC CF3 COOEt
(600 MHz, DMSO-ds): 6 =7.96 (d, Jnsha = Jnsne = 8.9 Hz, Q /©/

2 H, H3, H5), 7.80 (d, Jns e = Jnspe = 8.9 Hz, 2 H, H3', H5'),

747 — 741 (m, 4H, H2", H3", H5", He6"), 7.36 (d, F

Jhzna = Jusns = 8.9 Hz, 2 H, H2, H6), 7.35 — 7.31 (m, 1 H, H4") 7.08 (d, Jnz 1z = Jne-ns = 8.8 Hz, 2 H, H2', H6"),
6.43 (4, Jem,crs = 5.1 Hz, 1 H, CHCFs3), 4.28 (0, JcHachs = 7.1 Hz, 2 H, CHy), 4.22 (0, JcHachs = 7.0 Hz, 2 H, CHy),
1.28 (t, Jersche = 7.1 Hz, 3 H, CHa), 1.23 (t, Jcrs.che = 7.1 Hz, 3 H, CH3) ppm. °F NMR (280 MHz, DMSO-ds):
6 =-82.40 (d, Jcrscn=5.1Hz, CF3), —134.39 (s, CF) ppm. BC NMR (150 MHz, DMSO-ds): ¢ = 165.01
(2xCOOEt), 150.27 (C1"), 146.89 (d, Jcr = 5.6 Hz, C1), 146.87 (d, Jc = 277.6 Hz, CF), 130.80 (C3, C5), 130.31
(C3', C5'), 129.11 (C3", C5"), 128.15 (C4"), 127.90 (d, Jcr = 6.7 Hz, C1"), 125.78 (C2", C6"), 125.45 (C4), 125.20
(C4Y), 122.82 (q, Jcr = 283.5 Hz, CF3), 120.27 (C2', C6'), 118.26 (C2, C6), 110.41 (d, Jcr = 22.9 Hz, FCCN),
81.32 (g, Jor = 34.3 Hz, CHCFs), 60.67 (CH2), 60.51 (CH>), 14.16 (CHs), 14.13 (CHs) ppm. HRMS (EI): m/z
calcd. for CogH24F4N204" [M'] 528.1672, found 528.1676. HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B
flow: 1 mL/min): tr=20.30 min, A = 214 nm. mp 67 — 74 °C.

N-(2,2,2-Trifluoro-1-phenylethyl)pyridin-2-amine 3f

According to TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)pyridine-2-amine 1f (100 mg, 0.45 mmol) was reacted with
PhMgBr (3.0 M in Et;0, 0.45 mL, 1.36 mmol) in dry THF (6 mL). The crude product was purified by flash
chromatography (SiO2, cyclohexane /ethyl acetate 10:1) to give the amine 3f (115 mg, quant.) as yellow oil.

Rt (cyclohexane/ethyl acetate 19:1) = 0.14. *H NMR (300 MHz, CDCls): 6 = 8.12 (ddd,

Jue,ns = 5.1 Hz, Jue s = 1.9 Hz, Jne s = 0.9 Hz, 1 H, H6), 7.52 — 7.34 (m, 6 H, H4, H2', H3', N H Ph
H4', H5', H6"), 6.66 (dd, JusHa = 7.2 Hz, Jusre = 5.1 Hz, 1 H, H5), 6.47 (dt, Juzna = 8.3 Hz, | ) \r
JuzHa = 0.9 Hz, 1H, H3), 586 (p, JcHnH=Jchers=8.1Hz, 1H, CHCFs), 5.04 (d,

Jnhcn =9.1Hz, 1H, NH)ppm. F NMR (280 MHz, CDCls): 6 =-73.88 (d, Jcrsch=7.9 Hz, CF3) ppm.
13C NMR (150 MHz, CDCls): § = 156.42 (C2), 148.08 (C6), 137.77 (C4), 134.49 (g, J(C,F) = 1.0 Hz, C1'), 129.06
(C3', C5, 128.96 (C4"), 128.07 (C2', C6'), 125.35 (g, J(C,F) = 281.9 Hz, CF3), 114.79 (C5), 108.62 (C3), 56.52
(9, J(C,F) =30.5Hz, CHCF3) ppm. HRMS (ESI+): m/z calcd. for CizHioFsN2* [M+H]* 253.0953, found
253.0945. HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B. Flow: 1 mL/min): t = 6.28 min, 2 = 214 nm.
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N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(3-chlorophenyl)-2,3-dihydro-1H-imidazole 2g

The magnesium reagent was prepared from 3-bromo-1-chlorobenzene (0.16 mL, 1.36 mmol) and iPrMgClI-LiCl
(1.2 M in THF, 1.14 mL, 1.40 mmol) according to TPII within 3.5 h at 0 °C.

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (100 mg, 0.45 mmol) was reacted with
the Grignard reagent in dry THF (5mL) for 3h at —15°C. The crude product was purified by flash
chromatography (SiO;, ethyl acetate/MeOH 50:1 — 25:1) to give the desired imidazole derivative 2g (102 mg,

quant.) as a yellow solid.

Rr (ethyl acetate/MeOH 10:1) = 0.19. *H NMR (400 MHz, DMSO-dg): § = 8.77

(d, Jrzms = Jrers = 6.4 Hz, 2 H, H2, H6), 8.62 (d, Juzpz = Jrems =65 Hz, 2H, N7 P N
H2', H6'), 7.65 (d, Jiasiz = Jusws = 5.8 Hz, 2 H, H3, H5), 7.58 —7.55 (m, 3H, H4", '~/ "N~ N7\
H5", H6"), 7.38 — 7.33 (M, 2 H, CHCFs, H2"), 7.18 (d, Juz 2 = Jusme = 7.2 Hz,
2H, H3, H5)ppm. ®FNMR (380 MHz, DMSO-ds): §=-81.14 (d,
Jerscn = 4.2 Hz, CF3), —130.91 (s, CF) ppm. **C NMR (100 MHz, DMSO-ds):
5 =156.66 (C4'), 152.09 (d, Jcr = 5.9 Hz, C4), 147.28 (d, JcF = 284.4 Hz, CF),
144.33 (C2, C6), 142.93 (C2', C6'), 134.30 (C3"), 131.60 (C5"), 129.24 (C4"), 128.20 (d, JcF = 6.4 Hz, C1"),
125.41 (C6"), 124.42 (C2"), 114.01 (C3', C5'), 112.43 (C3, C5), 109.17 (d, Jcr = 26.0 Hz, FCCN), 77.16 (g,
Jor = 35.1 Hz, CHCF3) ppm. HRMS (ESI+): m/z calcd. for CooH14CIFaN,* [M+H]* 421.0843, found 421.0836.
HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B, flow: 1 mL/min): tg= 9.49 min, A = 214 nm. mp 179 °C.

Cl

N,N*-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(4-cyanophenyl)-2,3-dihydro-1H-imidazole 2h

The magnesium reagent was prepared from 4-bromobenzonitrile (373 mg, 2.05 mmol) and iPrMgCI-LiCl (1.20 m
in THF, 1.90 mL, 2.25 mmol) according to TPII within 1.5 hat 0 °C.

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (135 mg, 0.61 mmol) was reacted with
the Grignard reagent in dry THF (7 mL) for 2h at —15°C. The crude product was purified by flash
chromatography (SiO;, ethyl acetate/MeOH 100:1 — 10:1) to give the desired imidazole derivative 2h (95 mg,

76%) as a yellow oil.

Rt (ethyl acetate/MeOH 10:1) = 0.17 *H NMR (400 MHz, DMSO-dg): 6 = 8.77 (d, y CF,
Jhizris = Justs = 6.5 Hz, 2 H, H2, H6), 8.63 (0, Jzpiz = Juopss = 6.0 Hz, 2 H, H2, N7\ PN N /N
H6"), 8.00 (d, Juz"pz- = Jus e = 8.4 Hz, 1 H, H3", H5"), 7.75 — 7.63 (m, 2 H, H3, = "N_N

H5), 7.61 (d, Jue s = Jnzpiz = 8.4 Hz, 2 H, H2", H6"), 7.46 — 7.31 (m, 1 H, F

CHCF3), 7.21 — 7.12 (m, 2 H, H3'", H5") ppm. °F NMR (380 MHz, DMSO-de):

5=-81.13 (m, CF3), —128.03 (s, CF) ppm. 3C NMR (100 MHz, DMSO-ds): CN
§ = 156.53 (C4'), 151.56 (C4), 148.43 (d, Jcr = 287.0 Hz, CF), 144.72 (C2, C6), 143.20 (C2', C6'), 133.47 (C3",
C5"), 130.73 (C1"), 126.39 (C4", C6"), 122.46 (q, Jcr = 286.4 Hz, CFs), 118.37 (CN), 112.56 (C3', C5'), 111.18
(C3, C5), 108.79 (d, JcF = 25.4 Hz, FCCN), 77.19 (qd, Jcf = 36.1 Hz, CHCF3) ppm. HRMS (ESI+): m/z calcd.
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for Co1H1sFsNs* [M+H]* 412.1185, found 412.1181. HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B, flow:
1 mL/min): t = 9.02 min, A = 214 nm.

N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(2-cyanophenyl)-2,3-dihydro-1H- imidazole 2i

The magnesium reagent was prepared from 2-bromobenzonitrile (491 mg, 2.70 mmol) and iPrMgCI-LiCl (1.20 m
in THF, 2.50 mL, 3.00 mmol) according to TPII within 3 h at 0 °C.

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (200 mg, 0.91 mmol) was reacted with
the Grignard reagent in dry THF (7 mL) for 3h at —15°C. The crude product was purified by flash
chromatography (SiO,, ethyl acetate/MeOH 100:1 — 10:1) to give the desired imidazole derivative 2i (151 mg,

81%) as a yellow solid.

Ry (ethyl acetate/MeOH 10:1) = 0.18. 'H NMR (600 MHz, DMSO-dg): 6 = 8.56

(d, Iz = Juos = 6.6 Hz, 2 H, H2, H6), 8.38 (d, Jnzwz = Jusws =65 Hz, 2H, N7 ) )C\Fe’ ~ N
H2', HB), 7.84 (d, Jua e = 7.8 Hz, 1 H, H3"), 7.62 (td, Jnsr e = wsrmer = 7.7 Hz, =<~ N N N
Jsmz =14 Hz, 1H, H5"), 7.55 (d, Jugusr=7.8Hz, 1H, H6"), 7.50 (t, .

Jnapz = 7.6, Jnams = 7.6 Hz, 1 H, H4"), 7.11 — 7.06 (m, 2 H, H3, H5), 6.74 (d, NC

JugHz = Jnswe = 6.5 Hz, 2H, H3, H5), 545 (9, Jchcrs=4.6Hz, 1H,

CHCFs) ppm. °F NMR (380 MHz, DMSO-ds): 6 =-82.57 (d, Jcrsch = 4.6 Hz, CFs), —125.75 (s, CF) ppm.
13C NMR (100 MHz, DMSO-ds): 6 = 152.95 (C4'), 151.41 (C2, C6), 151.06 (C2', C6'"), 149.52 (d, JcFr = 5.9 Hz,
C4), 147.72 (d, Jcr = 282.6 Hz, CF), 134.30 (C3"), 133.57 (C5"), 131.27 (d, Jcr = 6.2 Hz, C1"), 129.61 (C4"),
128.40 (C6"), 122.27 (q, Jcr = 283.9 Hz, CF3), 117.39 (CN), 113.57 (C3', C5'), 112.33 (C3, C5), 111.31 (C2"),
107.63 (d, Jcr =25.2 Hz, FCCN), 82.34 (qd, Jcr = 36.3 Hz, Jcr = 3.8 Hz, CHCF3) ppm. HRMS (ESI+): m/z
calcd. for C1H14FaNs* [M+H]* 412.1185, found 412.1177. HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B,
flow: 1 mL/min): t = 8.82 min, 1 = 214 nm. mp 94 °C.

N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(thiophen-2-yl)-2,3-dihydro-1H-imidazole 2j

The magnesium reagent was prepared from 2-bromothiophene (259 mg, 1.59 mmol) and iPrMgCI-LiCl (1.25 M in
THF, 1.40 mL, 1.70 mmol) according to TPII within 3.5 hat 0 °C.

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (100 mg, 0.45 mmol) was reacted with
the Grignard reagent in dry THF (5mL) for 3h at —15°C. The crude product was purified by flash
chromatography (SiO, ethyl acetate/MeOH 25:1) to give the desired imidazole derivative 2j (95 mg, quant.) as a

yellow oil.

R (ethyl acetate/MeOH 10:1) = 0.17. *H NMR (400 MHz, DMSO-d¢): 6 =851~ CF3 _—
8.47 (m, 2 H, H2, H6), 8.41 — 8.36 (M, 2 H, H2", HE'), 7.67 (dd, Juzpe- = 5.1 Hz, '\ N N h
Jweps=1.2Hz, 1H, H3"), 7.24 — 720 (m, 2H, H3, H5), 7.19 (dd, —
Jhse = 3.7 Hz, Jusme=12Hz, 1H, H3"), 7.15 (dd, Jusme = 5.0 Hz, F —
Jnaeps=3.7Hz, 1H, H4"), 699 — 6.93 (m, 2H, H3, H5), 6.65 (q,
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Jencrs = 4.9 Hz, 1 H, CHCF3) ppm. °F NMR (280 MHz, DMSO-ds): & = —82.32 (d, Jersch = 4.8 Hz, CF3),
-132.78 (s, CF) ppm. C NMR (100 MHz, DMSO-ds): 6 = 152.47 (C4'), 150.82 (C2, C6), 150.31 (C2', C6"),
148.79 (d, Jcr = 6.4 Hz, C4), 145.38 (d, Jcr = 279.5 Hz, CF), 129.18 (d, Jcr = 8.5 Hz, C1"), 128.20 (C4"), 127.49
(C3"), 126.04 (C5"), 122.60 (q, Jcr=284.2 Hz, CFs3), 114.39 (C3', C5), 111.83 (C3, C5), 106.21 (d,
Jcr=26.4 Hz, FCCN), 79.53 (g, Jcr = 34.4 Hz, CHCF;3) ppm. HRMS (ESI+): m/z calcd. for CigHisFsN4S*
[M+H]* 393.0797, found 393.0786. HPLC (0.1% TFA, O min: 4% B — 15 min: 100% B, flow: 1 mL/min):
tr=9.02 min, A = 214 nm.

N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(pyridin-2-yl)-2,3-dihydro-1H-imidazole 2k

The magnesium reagent was prepared from 2-bromopyridine (130 pL, 1.36 mmol) and iPrMgCI-LiCl (1.25 M in
THF, 1.14 mL, 1.40 mmol) according to TPII within 3 hat 0 °C.

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (100 mg, 0.45 mmol) was reacted with
the Grignard reagent in dry THF (5mL) for 2h at —15°C. The crude product was purified by flash
chromatography (SiO,, ethyl acetate/MeOH 50:1 — 10:1) to give the desired imidazole derivative 2k (37 mg,
42%) as a yellow oil and N-(2,2,2-trifluoro-1-(pyridin-2-yl)ethyl)pyridin-4-amine 3k (44 mg, 39%) as a yellow

oil.

N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(pyridin-2-yl)-2,3-dihydro-1H-imidazole 2k
Ry (ethyl acetate/MeOH 10:1) = 0.18. 'H NMR (400 MHz, DMSO-dg): 6 = 8.62

(dd, Juampa = 4.7 Hz, 3= 2.7 Hz, 1 H, H3"), 8.52 - 8.48 (m, 2 H, H2, H6), 8.36 - N7 \ )\ /N
8.33 (M, 2 H, H2, HE'), 7.86 (td, Jusre = Jrspe = 7.8 Hz, J = 1.9 Hz, 1 H, H5), " N _ NN
7.40 (d, Jueps* = 7.9 Hz, 1 H, H6"), 7.33 (ddd, Jna' pis* = 7.6 HZ, Jnar iz = 4.8 Hz, E N\
J=1.1Hz,1H,H4"),7.28-7.22 (m, 2 H, H3, H5), 6.86 — 6-82 (M, 2 H, H3', H5"), N

6.72 (0, JcHcrs = 4.6 Hz, 1 H, CHCF3) ppm. F NMR (380 MHz, DMSO-d):

6 =-82.05 (d, Jcrscr = 4.8 Hz, CF3), —128.03 (s, CF) ppm. **C NMR (100 MHz, DMSO-dg): § = 152.65 (C4"),
150.85 (C2, C6), 150.10 (C2', C6'"), 149.95 (C3"), 148.10 (d, Jcr = 6.0 Hz, C4), 147.27 (d, JcF = 7.8 Hz, C2"),
146.03 (d, Jc e = 272.5 Hz, CF), 137.26 (C5"), 122.74 (C4"), 122.73 (9, Jcr = 285.2 Hz, CF3), 121.25(C6"), 113.98
(C3, C5'), 111.89 (C3, C5), 109.56 (d, Jcr =20.3 Hz, FCCN), 78.97 (@, Jcr = 35.1 Hz, CHCF3) ppm. HRMS
(ESI+): m/z caled. for CigH14F4Ns* [M+H]* 388.1185, found 388.1175. HPLC (0.1% TFA, 0 min: 4% B — 15
min: 100% B, flow: 1 mL/min): tr=7.77 min, A = 214 nm.

N-(2,2,2-Trifluor-1-(pyridin-2-yl)ethyl)pyridin-4-amine 3k

R+ (ethyl acetate/MeOH 10:1) = 0.10. *H NMR (600 MHz, DMSO-dg): § = 8.65 (ddd,

Jnz e =4.8Hz, Jwzws=1.8Hz, Juzne=09Hz, 1H, H3), 809 (d,

Jhzrs = Jneps = 6.6 Hz, 2H, H2/H6), 7.90 (td, Juspe=Juspe =7.7Hz, || o
Jnsmz = 1.8 Hz, 1 H, H5'), 7.67 (d, Jusns = 7.9 Hz, 1 H, H6'), 7.47 — 7.43 (m, 2 H, H4', N> CFs

NH), 6.88 (d, Jnz 2 = Js,s = 6.5 Hz, 2 H, H3, H5), 5.83 (dq, Jcrnn = 9.6 Hz, Jencrs = 7.6 Hz, 1 H, CHCF3) ppm.
19F NMR (380 MHz, DMSO-ds): 6 = —71.76 (d, Jcrsch = 7.6 Hz, CF3) ppm. *C NMR (100 MHz, DMSO-ds):
§ = 152.47 - 152.46 (m, C1'), 152.33 (C4), 149.51 (C2, C6), 149.37 (C3'), 137.38 (C5'), 125.12 (q, Jc.r = 283.9 Hz,

S10

’
H N |
N N



CFs), 124.28 (C4'), 123.79 (C6"), 108.33 (C3, C5), 57.18 (0, Jcr = 29.4 Hz, CHCF3) ppm. HRMS (ESI+): m/z
calcd. for C12H11FsNs* [M+H]* 254.0905, found 254.0897. HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B,
flow: 1 mL/min): t=8.78 min, 1 = 214 nm.

N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(pyridin-3-yl)-2,3-dihydro-1H-imidazole 2I

The magnesium reagent was prepared from 3-bromopyridine (0.26 mL, 2.70 mmol) and iPrMgCI-LiCl (1.20 M in
THF, 2.50 mL, 3.00 mmol) according to TPII within 2 h at 0 °C.

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (200 mg, 0.91 mmol) was reacted with
the Grignard reagent in dry THF (7 mL) for 2h at —15°C. The crude product was purified by flash
chromatography (SiO., ethyl acetate/MeOH 100:1 — 10:1) to give the desired imidazole derivative 2| (171 mg,

97%) as a yellow solid.

Rt (ethyl acetate/MeOH 10:1) = 0.10. *H NMR (400 MHz, DMSO-dg): d = 8.70 —

8.66 (m, 1 H, H2"), 8.55 (dd, Jue"ns* = 4.8 Hz, Juenar = 1.6 Hz, 1 H, H6"), 8.54 — N7 \ )C\FS ~ N
8.50 (m, 2 H, H2, H6), 8.40 — 8.33 (m, 2 H, H2', H6"), 7.76 (ddd, JHa"ns = 8.0 Hz, ~ N o NN /
Jnarmzr =2.5Hz, Juawe=1.7Hz, 1H, H4"), 7.47 (ddd, Jusna=8.0 Hz, F / N\
Jnsmer = 4.8 Hz, Jus e = 0.9 Hz , 1 H, H5"), 7.30 — 7.24 (m, 2 H, H3, H5), 6.92 — _

N

6.88 (m, 2 H, H3', H5), 6.73 (4, Jcrcr: = 4.9 Hz, 1 H, CHCF3) ppm. °F NMR

(380 MHz, DMSO-dg): 6 = —82.40 (d, Jcrs,cr = 4.9 Hz, CF3), —131.84 (s, CF) ppm. *C NMR (100 MHz, DMSO-
de): 6 = 152.43 (C4"), 150.41 (C2, C6), 149.71 (C2', C6"), 149.34 (C6"), 148.59 (d, Jcr = 6.1 Hz, C4), 147.62 (d,
Jcr =281.2 Hz, CF), 146.47 (d, Jc s = 5.4 Hz, C2"), 132.91 (C4"), 124.22 (C5"), 123.91 — 123.84 (m, C3"), 122.64
(@, Jcr=284.4 Hz, CF3), 114.24 (C3', C5'), 112.06 (C3, C5), 107.18 (d, Jcr=25.0 Hz, FCCN), 79.11 (q,
Jcg =35.3 Hz, CHCF;3) ppm. HRMS (ESI+): m/z calcd. for CigH14FsNs* [M+H]* 388.1185, found 388.1180.
HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B, flow: 1 mL/min): tr=7.31 min, A = 214 nm. mp 95 — 98 °C.
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N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(2,4-dimethoxypyrimidin-5-yl)-2,3-di-
hydro-1H-imidazole 2m

The magnesium reagent was prepared from 5-bromo-2,4-dimethoxypyrimidine (449 mg, 2.05 mmol) and
iPrMgCI-LiCl (1.20 m in THF, 1.90 mL, 2.25 mmol) according to TPII within 1 hat 0 °C.

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (150 mg, 0.68 mmol) was reacted with
the Grignard reagent in dry THF (7 mL) for 2h at —15°C. The crude product was purified by flash
chromatography (SiO, ethyl acetate/MeOH 100:1 — 10:1) to give the desired imidazole derivative 2m (120 mg,

79%) as a yellow solid.

Ry (ethyl acetate/MeOH 10:1) = 0.17. H NMR (400 MHz, DMSO-ds): 6 = 8.50 CFy,
/4

(A, Jnze = Jners = 4.4 Hz, 2 H, H2, H6), 8.32 (d, Juzmaz = Jnes = 4.5 Hz, 2 H, N&N PY N
Sl

H2', H6'), 8.31 (5, 1 H, H6"), 7.18 (d, Juasz = Jusrs = 4.5 Hz, 2 H, H3, H5), 6.83 _

(d, Jng ez = JIns e =4.3Hz, 2H, H3, H5), 6.68 (4, Jercrs=4.8Hz, 1H, F TN\,
CHCFs), 4.02 (s, 3 H, OCHs), 3.93 (s, 3 H, OCHs) ppm. *F NMR (280 MHz, MeO N;<
DMSO-de: § = —82.11 (d, Jcrsch = 4.9 Hz, CF3), =130.90 (s, CF) ppm. *C NMR OMe

(100 MHz, DMSO-ds): 6 = 167.51 (COCHs), 165.40 (COCHgs), 157.97 (C6"), 152.30 (C4'), 151.26 (C2, C6),
150.82 (C2', C6"), 149.39 (d, Jcr = 6.0 Hz, C4), 146.48 (d, Jcr = 277.2 Hz, CF), 123.11 (d, Jcr = 277.2 Hz, CFy3),
113.72 (C3', C5'), 112.18 (C3, C5), 103.69 (d, Jcr = 27.3 Hz, FCCN), 103.64 (d, Jcr = 6.0 Hz, C1"), 79.13 (q,
Jcr =30.4 Hz, CHCFs3), 55.37 (OCHj3), 55.11 (OCH3) ppm. HRMS (ESI+): m/z calcd. for CxoH17FaNgO2* [M+H]*
449.1349, found 449.1338. HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B, flow: 1 mL/min): tz = 8.28 min,
A =214 nm. mp 154 °C.

N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(6-chloropyridin-3-yl)-2,3-dihydro-1H-imidazole 2n

The magnesium reagent was prepared from 3-bromo-2-chloropyridine (520 mg, 2.70 mmol) and iPrMgCI-LiCl
(1.20 M in THF, 2.50 mL, 3.00 mmol) according to TPII within 1 h at 0 °C.

According to the TPI, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (200 mg, 0.91 mmol) was reacted with
the Grignard reagent in dry THF (7 mL) for 4h at —15°C. The crude product was purified by flash
chromatography (SiO., ethyl acetate/MeOH 100:1 — 10:1) to give the desired imidazole derivative 2n (130 mg,

69%) as a yellow solid.

R+ (ethyl acetate/MeOH 10:1) = 0.25. *H NMR (400 MHz, DMSO-dg): § = 8.53 —
8.50 (m, 2 H, H2, H6), 8.50 — 8.49 (m, 1 H, H2"), 8.42 —8.36 (m, 2 H, H2', H6"),
7.79 (dd, Jua ps = 8.4 Hz, Jnapo = 2.5 Hz, 1 H, H4"), 7.62 (dd, Jus' e = 8.4 Hz,
Jnsmz = 0.7 Hz, 1 H, H5"), 7.32 - 7.22 (m, 2 H, H3, H5), 6.95-6.88 (m, 2 H, H3,
H5), 6.74 (4, Jencrs=4.9Hz, 1H, CHCFs)ppm. °FNMR (380 MHz,
DMSO-ds): & = —82.39 (d, Jcrs.cH = 4.9 Hz, CF3), —130.50 (s, CF) ppm. *C NMR
(100 MHz, DMSO-ds): ¢ = 151.87 (C4"), 150.83 (C2, C6), 150.45 (C2', C6'), 149.34 (C6"), 148.24 (d,
Jcr=6.1Hz, C4), 146.58 (d, Jcr =5.8 Hz, C3", C2"), 136.19 (C4"), 122.52 (d, Jcr =7.2 Hz, C5"), 122.62 (q,
Jcr=2845Hz, CF3), 114.33 (C3, C5Y, 112.11 (C3, C5), 106.12 (d, Jcr=24.6 Hz, FCCN), 79.27 (q,
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Jor = 34.8 Hz, CHCFs) ppm. HRMS (ESI+): m/z calcd. for CyeH1sCIFaNs* [M+H]* 422.0790, found 422.0790.
HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B, flow: 1 mL/min): ta= 7.76 min, A = 214 nm. mp 63 — 73 °C

N,N'-1,3-(3-Chlorophenyl)-2-(trifluoromethyl)-4-fluoro-5-vinyl-2,3-dihydro-1H-imidazole 20 and 3-
Chloro-N-(2,2,2-trifluoro-1-vinylethyl)aniline 30

According to the TPI, 3-chloro-N-(1-ethoxy-2,2,2-trifluoroethyl)aniline 1a (230 mg, 0.90 mmol) was reacted with
vinyl magnesium chloride (1 M in THF, 1.81 mL, 1.81 mmol) in dry THF (12 mL) for 1 h at —15 °C. The crude
product was purified by flash chromatography (SiO», cyclohexane — cyclohexane/DCM 20:1) to give the desired
imidazole derivative 20 (30 mg, 17%) as a blue liquid and 3-chloro-N-(1,1,1-trifluorobut-3-en-2-yl)aniline 30
(131 mg, 62%) as a colorless liquid.

N,N*-1,3-(3-Chlorophenyl)-2-(trifluoromethyl)-4-fluoro-5-vinyl-2,3-dihydro-1H-imidazole 20

IH NMR (400 MHz, DMSO-ds): § =7.40 (t, Jus s = Jnspe = 8.1 Hz, 1 H, CF,

H5), 7.34 (t, Jus s = Jushs = 8.1 Hz, 1 H, H5), 7.21 (ddd, Juers = 8.0 Hz, Q )\ /@\
Juens = 2.0 Hz, J =0.9 Hz, 1 H, H6), 7.18 — 7.10 (m, 3 H, H4, 2 x H2), 7.08 cl N __ N Cl

)

(t, Jnzna=Jdm2mwse=2.1Hz, 1H, H4), 7.04 (ddd, Juens=8.1Hz, F
Juens = 2.3 Hz, J=0.9 Hz, 1 H, H6), 6.63 — 6.46 (m, 1 H, CH,=CH), 6.22 (q, Jch,crs = 5.2 Hz, 1 H, CH), 5.20 (dt,
Jen=cHcis,cH=cH, = 11.2 Hz, J=1.6 Hz, 1 H, HCHs=CH), 4.89 (dt, Jch=cHitrans.ch=cH.= 17.4 Hz, J =1.4 Hz, 1 H,
HCHirans=CH) ppm.1*F NMR (380 MHz, DMSO-de): 6 = -82.55 (d, Jcrscr = 5.9 Hz, CF3), -136.94 (s, CF) ppm.
13C NMR (101 MHz, DMSO-dg): § = 147.64, 143.85, 133.98, 133.40, 131.22, 130.61, 124.86, 124.52, 124.20,
121.50, 121.43, 121.00, 119.64, 119.22, 117.66, 117.63, 115.52, 115.47, 112.15, 109.86 (d, Jcr = 24.5 Hz) ppm.
HRMS (ESI+): m/z calcd. for C1gH13ClFsN2* [M+H]* 403.0386, found 403.0389. HPL.C-MS (0.05% formic acid,
0 min: 4% B — 2.8 min: 100% B, flow: 2.4 mL/min): tz = 3.19 min, A = 220 nm.

3-Chloro-N-(2,2,2-trifluoro-1-vinylethyl)aniline 3o

IH NMR (400 MHz, DMSO-ds): 6 = 7.11 (t, Jusa = Juss = 8.1 Hz, 1 H, H5), 6.87 (t, y

Jnz s = Jrzme = 2.1 Hz, 1 H, H2), 6.77 (dd, Jners = 8.0 Hz, Juenz = 2.0 Hz, 1 H, H6), 6.64 NY\
(ddd, Jnans = 7.8 Hz, Jnanz = 2.0 Hz, Jnape = 0.8 Hz, 1 H, H4), 6.48 (d, Inncn = 9.7 Hz,
1H, NH), 586 (ddd, JcH=cHscH=CHtrans= 16.8 HZ,  Jch=cracH=cHcis = 10.4 Hz,
Jer=chz,cH = 6.2 Hz, 1 H, CH,=CH), 5.56 (d, Jch=cHitrans,cH=cr = 17.1 Hz, 1 H, HCHirans=CH),
5.43 (d, Jen=chcis cH=cHz = 10.4 Hz, 1 H, HCHGis=CH), 5.10 — 4.97 (m, 1 H, CH) ppm. *F NMR (377 MHz, DMSO-
de): 6 =-73.77 (d, Jcrscn = 7.7 Hz, CF3) ppm. BC NMR (101 MHz, DMSO-dg): = 148.36 (C1), 133.62(C3),
130.36 (C5), 129.80 (CH,=CH), 125.52 (q, Jcr = 283.4 Hz, CF3), 120.83 (CH,=CH), 116.70 (C4), 112.31 (C2),
111.71 (C6), 55.83 (0, Jc,r = 29.4 Hz, CCF3) ppm. HRMS (ESI+): m/z calcd. for C1oH1oCIFsN* [M+H]* 236.0448,
found 236.0452. HPLC-MS (0.05% formic acid, 0 min: 4% B — 2.8 min: 100% B, flow: 2.4 mL/min):
tr = 2.53 min, 4 = 220 nm.

CF;
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Ethyl 4-(5-fluoro-4-phenyl-3-(pyridin-4-yl)-2-(trifluoromethyl)-2,3-dihydro-1H-imidazol-1-yl)benzoate 2p

According to the TPIII, ethyl 4-((1-ethoxy-2,2,2-trifluoroethyl)amino)benzoate 1le (60 mg, 0.20 mmol) and N-
(2,2,2-trifluoro-1-phenylethyl)pyridin-4-amine 3b (52 mg, 0.20 mmol) were reacted with nBuLi (1.6 M in hexane,
0.38 mL, 0.60 mmol) in dry THF (6 mL) for 4h at —30°C. The crude product was purified by flash
chromatography (SiO2, cyclohexane/ethyl acetate 2:1 — ethyl acetate) to give desired imidazole derivative 2p
(57 mg, 62%) as a yellow oil, ethyl 4-((1-ethoxy-2,2,2-trifluoroethyl)amino)benzoate le (25 mg, 37%) and
N-(2,2,2-trifluoro-1-phenylethyl)pyridin-4-amine 3b (17 mg, 34%).

Rt (cyclohexane/ethyl acetate = 3:1) =0.50. 'H NMR (400 MHz, CFy
CDCl3): ¢ =8.33 (d, Juzns = s = 5.5 Hz, 2 H, H2', HE"), 8.06 — EtOOC\©\ PR /QN
8.00 (M, 2 H, H3, H5), 7.48 (d, Jnz-r3' = Jnems = 7.3 Hz, 2 H, H2", N NN

H6"), 7.40 (t, Juz -t = I e = Jnarmize = Jnsmper = 7.6 Hz, 2 H, H3", = Ph

H5"), 7.33 (d, J = 7.3 Hz, 1 H, H4"), 7.17 (dd, Juzans = Jners = 8.8 Hz, J=2.4 Hz, 2 H, H2, H6), 6.77 (d,
Jhz 2 = Jushe = 6.0 Hz, 2 H, H3', H5"), 5.34 (dq, Jer.crs = 4.8 Hz, 1 H, CH), 4.35 (0, Jerzcns = 7.1 Hz, 2 H, CHy),
1.36 (t, Jerscrz = 7.1 Hz, 3 H, CH3) ppm. °F NMR (380 MHz, CDCls): 6 = —82.76 (d, Jcrsch = 4.9 Hz, CFs),
~131.73 (s, CF) ppm. 3C NMR (100 MHz, CDCls): 5 = 165.79 (COOE), 154.01 (C4'), 150.69 (C2', C6'), 147.42
(d, Jcr = 277.8 Hz, CF), 147.19 (d, Jcr = 6.0 Hz, C1), 131.57 (C3, C5), 129.18 (C3", C5"), 128.35 (C4"), 128.09
(d, Jer = 6.8 Hz, C1"), 126.93, 126.13 (d, Jcr = 4.8 Hz, C2", C6"), 122.45 (q, Jcr = 283.6 Hz, CF3), 118.24 (C2,
C6), 113.84 (C3', C5), 109.91 (d, Jcf = 23.9 Hz, FCCN), 83.65 (qd, Jcr = 35.7 Hz, Jo = 4.6 Hz, CHCFs), 61.18
(CHy), 14.44 (CHs) ppm. HRMS (EI): m/z calcd. for Ca4H20FaN3O2* [M+H]* 458.1486, found 458.14895.

4-(4-Fluoro-5-phenyl-2-(trifluoromethyl)-3-(4-(trifluoromethyl)phenyl)-2,3-dihydro-1H-imidazol-1-
yhpyridine 2q

According to the TPIII, N-(1-ethoxy-2,2,2-trifluoroethyl)-4-(trifluoromethyl)aniline 1g (57 mg, 0.20 mmol) and
N-(2,2,2-trifluoro-1-phenylethyl)pyridin-4-amine 3b (50 mg, 0.20 mmol) were reacted with nBuLi (2.5M in
hexane, 0.18 mL, 0.44 mmol) in dry THF (6 mL) for 4 h at —30 °C. The crude product was purified by flash
chromatography (SiO>, cyclohexane/ethyl acetate 5:1 — ethyl acetate) to give desired imidazole derivative 2q
(59 mg, 65%) as a yellow oil, N-(1-ethoxy-2,2,2-trifluoroethyl)-4-(trifluoromethyl)aniline 1g (14 mg, 25%) and
N-(2,2,2-trifluoro-1-phenylethyl)pyridin-4-amine 3b (17 mg, 34%).

Rt (cyclohexane/ethyl acetate =5:1) =0.27. *H NMR (400 MHz, CDCly): CEy,

0 =834 (dd, Juows = Jrens = 4.9 Hz, J=1.4 Hz, 2H, H2, H6), 7.62 (d, F30Q PR /QN

Jnzrz = Jusne = 8.5 Hz, 2 H, H3', H5'), 7.50 — 7.46 (m, 2 H, H2", H6"), 7.41 '\H N

(t, Inz" 1 s = st a iz = 7.4 Hz, 2 H, H3", H5"), 7.36 — 7.30 (m, 1 H, H4"), F Ph

7.24 (dd, Jnzhz = Jne s = 8.6 Hz, J = 2.0 Hz, 2 H, H2', H6"), 6.78 (dd, Jnzz = Juspe = 4.7 Hz, J = 1.6 Hz, 2 H,

H3, H5), 5.29 (dq, Jcr.crs = 4.8 Hz, 1 H, CH) ppm. °F NMR (380 MHz, CDCls): § = —62.36 (CF3), -82.91 (d,

Jersch = 4.8 Hz, CF3), —134.36 (s, CF) ppm. 3C NMR (100 MHz, CDCls): § = 153.99 (d, Jcr = 1.4 Hz, C4),

150.80 (C2, C6), 147.28 (d, Jor = 277.7 Hz, CF), 146.39 (d, Jcr = 6.2 Hz, C1'), 129.22 (d, Jcf = 0.8 Hz, C3",

C5"), 128.44 (d, Jcr = 1.8 Hz, C4"), 128.04 (d, Jcr = 6.8 Hz, C1"), 127.29 (q, Jcr = 3.8 Hz, C4'), 127.04 (C3,

C5'), 126.17 (d, Jcr = 4.8 Hz, C2", C6"), 123.94 (d, Jcr = 271.8 Hz, CF3), 122.43 (q, Jc F = 283.2 Hz, CFs), 119.20

—118.90 (m, C2', C6"), 113.86 (C3, C5), 110.02 (d, Jcr = 23.7 Hz, FCCN), 83.80 (qd, Jc,r = 35.8 Hz, Jcr = 4.8 Hz,
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CHCFs3) ppm. HRMS (ESI+): m/z calcd. for Co2HisFsN3s™ [M+H]* 454.1149, found 454.1146. HPLC (0.1% TFA,
0 min: 4% B — 15 min: 100% B, flow: 1 mL/min): t = 16.43 min, A = 214 nm.

4-(5-Fluoro-4-phenyl-2-(trifluoromethyl)-3-(4-(trifluoromethyl)phenyl)-2,3-dihydro-1H-imidazol-1-
ylpyridine 2r

According to the TPIII, N-(1-ethoxy-2,2,2-trifluoroethyl)pyridin-4-amine 1b (59 mg, 0.26 mmol) and N-(2,2,2-
trifluoro-1-phenylethyl)-4-(trifluoromethyl)aniline 3r (127 mg, 0.4 mmol) were reacted with nBuLi (2.5M in
hexane, 0.31 mL, 0.78 mmol) in dry THF (6 mL) for 4 h at —30 °C. The crude product was purified by flash
chromatography (SiO2, cyclohexane/ethyl acetate 5:1 — ethyl acetate) to give desired imidazole derivative 2r
(31 mg, 26%) as a yellow oil, N-(1-ethoxy-2,2,2-trifluoroethyl)pyridin-4-amine 1b (43 mg, 61%) and N-(2,2,2-
trifluoro-1-phenylethyl)-4-(trifluoromethyl)aniline 3r (30 mg, 63%).

Rt (ethyl acetate) =0.44. 'H NMR (400 MHz, CDCl3): 6= 8.50 (d, CF3

Jnzra = Jrons = 5.6 Hz, 2 H, H2, H6), 7.47 (m, 4 H, H3', H5', H2", H6"), 7.43 \3 /©/

~ 735 (m, 2H, H3", H5"), 735 — 7.28 (m, LH, H4"), 7.06 (d,

Jnzss = Jusws = 8.5 Hz, 2 H, H2', H6'), 7.00 (dt, Juspiz = Jrsis = 45 Hz, ,:

3=2.1Hz, 2 H, H3, H5), 5.30 (dg, Jencr: = 4.8 Hz, 1 H, CH) ppm. °F NMR (380 MHz, CDCI) 5= -62.25
(CFs), -82.76 (d, Jerscr = 4.9 Hz, CFs), -134.24 (s, CF) ppm. *C NMR (100 MHz, CDCly): & = 151.24 (C2, C6),
150.15 (C1), 149.93 (C4), 146.28 (d, Jor = 280.5 Hz, CF), 129.15 (C3", C5"), 128.77 (C4"), 128.46 (d,
Jor = 2.0 Hz, C17), 127.91 (d, Jor = 6.9 Hz, C3, C5), 126.92 (q, Jor = 3.8 Hz, CCFs), 126.36 (d, Jor = 5.0 Hz,
C2", C6), 120.56 (C2', C6Y), 111.67 (C3, C5), 111.14 (d, Jor = 21.6 Hz, FCCN), 83.15 (qd, Jor = 35.9 Hz,

Jcr=4.3Hz, CHCF3) ppm. HRMS (ESI+): m/z calcd. for CyHisFaNs* [M+H]* 454.1149, found 454.1148.
HPLC (0.1% TFA, 0 min: 4% B — 15 min: 100% B, flow: 1 mL/min): tz = 15.84 min, 4 = 214 nm.

2-(5-Fluoro-4-phenyl-3-(pyridin-4-yl)-2-(trifluoromethyl)-2,3-dihydro-1H-imidazol-1-yl)pyridine 2s

According to the TPIII, N-(1-ethoxy-2,2,2-trifluoroethyl)aminopyridine 1b (50 mg, 0.23 mmol) and N-(2,2,2-
trifluoro-1-phenylethyl)pyridin-4-amine 3b (87 mg, 0.35 mmol) were reacted with nBuLi (1.6 M in hexane,
0.43mL, 0.69 mmol) in dry THF (8 mL) for 4h at —30°C. The crude product was purified by flash
chromatography (SiO», cyclohexane/ethyl acetate 1:1 — ethyl acetate) to give desired imidazole derivative 2s

(75 mg, 85%) as a colorless oil.

Rt (ethyl acetate) = 0.50. 'H NMR (600 MHz, CDCls): § =8.40 — 8.30 (m, 2 H, CF

7N * N
Hpyric-ay1; HBpyrigat), 8.25 (ddd, Juss = 4.9 Hz, Jnens = 1.9 Hz, 3= 0.9 Hz, 1 H, Iy )\N |
H6pyrid-2-y1), 7.70 — 7.63 (M, 1 H, Hépyrig-2-y1), 7.49 — 7.44 (m, 2 H, H2", H6"), 7.43 — = —
7.36 (m, 2 H, H3", H5"), 7.36 — 7.29 (m, 1 H, H4"), 7.19 (ddt, JusHs = 8.4 Hz, F Ph
JH3,H5 =32 HZ, J=09 HZ, 1H, H3pyrid-2»yl), 6.98 (ddd, JHS,H4 =73 HZ, JH5,H6 =49 HZ, J=0.38 HZ, 1 H, H5pyrid—2-
yl), 686 - 676 (m, 2 H, H3pyrid-4»y|, H5pyrid-4»y|), 661 (dq, \]CH,CF3 = 50 HZ, 1 H, CH) ppm 19F NMR (380 MHZ,
CDCls): 6 = -82.69 (d, Jcrs,ch = 5.1 Hz, CF3), —=131.29 (t, J = 3.9 Hz, CF) ppm. *C NMR (150 MHz, CDCls): 6 =

154.25 (d, Jef = 7.0 Hz, H2pyrig.21), 154.14 (Hdpyria-ay1), 150.25 (C2pyrig-ayl, CHpyrig-ayt), 148.22 (Chpyric-2.1), 147.65
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(d, Jcr = 279.1 Hz, CF), 138.75 (Cdpyrig.2y), 129.13 (C3", C5"), 128.43 (d, Jcr = 6.8 Hz, C1"), 128.16 (C4"),
126.10 (C2", C6"), 122.85 (q, Jor = 284.0 Hz, CFs), 119.06 (C5pyric-2.y1), 113.68, (C3pyric-a-yl, Cpyria-at), 110.81 (d,
J=9.2 Hz, C3pyrid2y1), 109.33 (d, Jor = 25.4 Hz, FCCN), 78.03 (4, Jor = 35.9 Hz, CHCFs). HRMS (ESI+): m/z
calcd. for CooHisFaN4* [M+H]* 387.1227, found 387.1225.

2-(2-(Difluoromethyl)-5-fluoro-4-phenyl-3-(pyridin-4-yl)-2,3-dihydro-1H-imidazol-1-yl)pyridine 2t

According to the TPIII, N-(1-ethoxy-2,2-difluoroethyl)pyridin-2-amine 1t (36 mg, 0.18 mmol) and N-(2,2,2-
trifluoro-1-phenylethyl)pyridin-4-amine 3b (68 mg, 0.27 mmol) were reacted with nBuLi (2.5 M in hexane,
0.24 mL, 0.60 mmol) in dry THF (6 mL) for 4h at —30°C. The crude product was purified by flash
chromatography (SiO», cyclohexane/ethyl acetate 1:1 — ethyl acetate) to give desired imidazole derivative 2t

(50 mg, 75%) as a colorless oil.

Rt (ethyl acetate) =0.45. 'HNMR (400 MHz, CDCls): §=8.31 (d,

SN CFH =
JusHz = Jnspe = 5.4 Hz, 2 H, H2pyrig-a-y1, HBpyrig-a-y1), 8.24 (ddd, Jnens = 5.0 Hz, \ )\ S /N
JH6,H4 =19 HZ, J=0.9 HZ, 1 H, H6pyrid.2.y|), 7.64 (ddd, JH4,H3 = 8.4, = N N

Jnaps = 7.3 Hz, J=1.9Hz, 1 H, Hdppig-2y1), 7.47 (d, Jnz'nz = Jnerms = 7.2 Hz, F Ph

2 H, H2", H6"), 7.38 (dd, Jns'H2" = Jns' e = 8.5 HZ, Jnz' par = Jnsmar = 6.9 Hz, 2 H, H3", H5"), 7.33 — 7.27 (m,
1 H, H4"), 7.13 (ddt, Jusra = 8.4 Hz, Jusns = 3.4 Hz, J=1.0 Hz, 1 H, H3pyrig-2-y1), 6.94 (ddd, Jusna = 7.3 Hz,
Jns e = 4.9 Hz, 3= 0.9 Hz, 1 H, H5pyrig-2.41), 6.84 — 6.73 (M, 2 H, H3pyriday1, HSpyrid-4-y1), 6.18 (M, 1 H, CH), 6.10
(td, Jchrachre = 55.3 Hz, Jehrcn= 3.3 Hz, 1 H, CF.H) ppm. **F NMR (380 MHz, CDCls): 6 =-129.27 (ddd,
JeHro,che = 287.6, Jenmchre = 55.0, Jerrch=3.0 Hz), -13299 (t, J = 4.1Hz, CF), -137.21 (ddd,
JeHrachr: = 287.6, Jehrachiz = 55.6, Jerrzch = 13.9 Hz) ppm. 23C NMR (100 MHz, CDCl): § = 154.55 (H4pyrig-a-
), 15413 (d, Jer=6.7 Hz, H2pid2y), 150.34 (C2pyridayi, COpyridayl), 148.37 (Cbpyridzy), 147.44 (d,
JcF = 279.4 Hz, CF), 138.59 (C4pyrig-2-y1), 129.06 (C3", C5"), 128.82 (d, Jcr = 7.0 Hz, C1"), 127.80 (C4"), 125.93
(d, Jcr =4.9 Hz, C2", C6"), 118.38 (Cbpyrid-2-y1), 115.04 — 109.77 (m, CF2H), 113.80 (C3pyrid-a-y1, CSpyrid-4-y1), 110.31
(d, Jer = 9.3 Hz, C3pyrid-2-y1), 108.74 (d, Jcr = 24.2 Hz, FCCN), 81.11 — 79.62 (m, CHCF,H) ppm. HRMS (ESI+):
m/z calcd. for CyHisFsN4* [M+H]* 369.1322, found 369.1322.
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3. Mechanistic experiments and NMR-studies

Deprotonation of N-(1-ethoxy-2,2,2-trifluoroethyl)pyridin-4-amine 1b with nBuL.i

H 1. nBuLi | |
N_ _OEt - N_ _OEt N_ _OEt
X X X
\ Yo 2Mel g T+ h
N~ CF,4 N~ CF, N CFRg
1b

In a dry and argon flushed NMR tube containing a thin, fused capillary tube with CD3;0D, N,O-acetal 1b (25 mg,
0.11 mmol) was solved in freshly distilled THF (0.7 mL) and cooled to —78 °C. nBuL.i (2.5 M in hexane, 0.05 mL,

0.11 mmol) was added at once. The NMR tube was well shaken to ensure a homogeneuos distribution of the base.
H, and **C NMR were measured at —30 °C.

'H NMR:
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Deprotonation of N-(1-ethoxy-2,2,2-trifluoroethyl)pyridin-4-amine 1b with nBuL.i

H 1. nBuLi | |
N_ _OEt - N_ _OEt N. _OEt
AN AN X
\ Y 2Mel g he L hd
N CF, N~ CF, NS cRy
1b

Inadry and argon flushed Schlenk-flask the N,O-acetal 1b (50 mg, 0.23 mmol) was solved in freshly distilled THF
(3 mL) and cooled to —78 °C. nBuLi (2.5 M in hexane, 0.11 mL, 0.27 mmol) was added dropwise to the reaction
mixture, which was stirred for 30 min at —78 °C. Subsequently iodomethane (35 mg, 0.25 mmol) was added to the

solution. After 2 h the reaction mixture was quenched with methanol (2 mL) and the solvent was removed in vacuo.

IH NMR (400 MHz, CDCls): 6 = 8.38 (d, J = 7.3 Hz, 2 H, H2, H6), 8.32 (d, J = 7.2 Hz, 2 H, H2', H6'), 7.20 (m,
2 H, H3", H5"), 7.02 (d, J = 6.8 Hz, 2 H, H3, H5), 5.53 (q, J = 4.7 Hz, 1 H, CH), 5.38 (q, J = 4.7 Hz, 1 H, CH),
4.07 (s, 3 H, CHy)), 3.68 — 3.52 (M, 4 H, 2 x CH,), 3.08 (d, J = 1.3 Hz, 6 H, 2 x CH3), 1.28 — 1.23 (m, 3 H, CHs),
1.23 — 1.19 (m, 3 H, CH3) ppm. 3C NMR (100 MHz, CDCl): 6 = 157.85 (C1), 157.10 (C1'), 144.28 (C2', C6"),
141.46 (C2, C6), 122.12 (q, Jor = 287.5 Hz, CFs), 109.87 (C3', C5'), 108.53 (C3, C5), 84.14 — 83.02 (M, CHCF3),
66.96 (CH,), 66.78 (CH,), 45.73 (CHs), 31.36 (CHs), 14.61(CH,CHs) ppm. HRMS (ESI+): m/z calcd. for
C1oH1FsNo0* [M+H]* 235.1053, found 253.10508. HRMS (ESI+): m/z calcd. for CiiHisFsNO * [M+H]*
249.1209, found 249.1209.

'H NMR:
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Reaction of N-(2,2,2-trifluoro-1-phenylethyl)pyridin-4-amine 3b with two equivalents of nBuLi

H H
N_ _Ph N _Ph N-__Ph nBuli N__Ph
i - X X
ONCUY T mBuli, N HF g -LiF - I T
N~ CF; -Li* N__— CF,4 N__— F”C\F T>-30°C N~ F,C\/\/
3b nBuH 4b 9b 10b

In a dry and argon flushed NMR tube, containing a thin, fused capillary tube with CD30D, the CFs-amine 3b

(25 mg, 0.10 mmol) was solved in freshly distilled THF (0.7 mL) and cooled to —78 °C. Two equivalents of nBuLi

(2.5M in hexane, 0.08 mL, 0.20 mmol) were added at once. The NMR tube was well shaken to ensure a

homogeneuos distribution of the base.

F NMR measured at the stated temperatures below.

After the measurement were completed, the mixture was quenched with water and extracted with Et,O

(3 x 20 mL). The solvent was dried with MgSOy, filtered and evaporated to give a mixture of (E)- and (Z)-N-(2-

fluoro-1-phenylhex-1-en-1-yl)pyridin-4-amine 10b as a yellow oil.
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Reaction of N-(2,2,2-trifluoro-1-phenylethyl)pyridin-4-amine 3b with two equivalents of nBuLi

H H H
N_ _Ph N__Ph N_ _Ph
X i X X
h nBuli_ T s b
N_J CF, N N O

C.
Z F
3b 10b

N-(2,2,2-trifluoro-1-phenylethyl)pyridin-4-amine 3b (30 mg, 0.12 mmol) was solved in freshly distilled THF
(2 mL) in a dry and argon flushed flask, equipped with a magnetic stirrer and a septum and cooled to —40 °C.
nBuLi (2.5 M in hexane, 0.11 mL, 0.26 mmol) was added dropwise with a syringe and the solution was warmed
up to —20 C and stirred for 1.5 h at —20 °C. After the reaction was completed, sat. NH4Cl solution (5 mL) was
added and the mixture was extracted three times with Et,O (3 x 20 mL). The solvent was dried with MgSOa,
filtered and evaporated to give a mixture of (E)- and (Z)-N-(2-fluoro-1-phenylhex-1-en-1-yl)pyridin-4-amine 10b

as a yellow oil.

'H NMR (400 MHz, CDCls): § = 8.07 (d, Jnz 3 = Jne s = 4.8 Hz, 2 H, H2pyridyl, Hbpyriayl), 8.03 — 7.97 (m, 2 H,
H2pyrigyl, HBpyriay1), 7.43 (d, Juz nz = Jnens = 7.4 Hz, 4 H, H2phenyt, H6phenyt), 7.29 —7.19 (M, 4 H, H3pnenyl, H5pheny1),
7.19 —7.13 (M, 2 H, Hdpheny1), 6.44 — 6.38 (M, 2 H, H3pyrigy1, H5pyriay), 6.30 — 6.23 (M, 2 H, H3pyriay1, H5pyrigy1), 5.89
(m, 2 H, NH), 2.35 (dtd, Jchzcr = 23.9 Hz, JchzcHe = 7.7 Hz, J = 5.2 Hz, 4 H, CH;), 1.58 - 1.42 (m, 4 H, CH2), 1.25
(dtd, JchacHo=14.6 Hz, Jcracrs= 7.4 Hz, J=3.4 Hz, 4H, CHy), 0.79 (td, Jchsch.=7.3 Hz, J=25Hz, 6 H,
CHs) ppm; F NMR (380 MHz, CDCls): 6 = -113.22 (t, Jorcre = 22.1 Hz, CF), —=113.52 (t, Jor.cr. = 23.7 Hz,
CF) ppm; *C NMR (100 MHz, CDCls): § = 161.40 (d, Jcr = 264.3 Hz, CF), 153.90 (d, Jcr = 253.7 Hz, CF),
152.79 (Clpyriay1), 150.91 (Cdpyrigy1), 150.12 (C2pyridyt, CBpyriay1), 149.74 (C2pyridyt, CBpyriayl), 134.21 (d, Jcr = 4.3 Hz,
Clphenyt), 133.98 (d, Jcr = 5.0 Hz, Clpheny), 128.81 (Cphenyt), 128.78 (Cenenyt), 128.53 (Cprenyt), 128.46 (Crhenyl),
127.92 (Cehenyt), 127.90 (Crhenyt), 127.75 (Cehenyt), 127.68 (Cphenyt), 119.53 (d, Jcr = 15.4 Hz, CNH), 117.61 (d,
Jcr = 29.5 Hz, CNH), 109.99 (C3pyrigyl, C5pyriay1), 108.67 (C3pyrigyl, CSpyriayt), 29.14 (CH2), 29.12 (d, Jcr = 25.3 Hz,
CH,), 28.66 (d, Jcr=25.3 Hz, CHy), 28.21 (CHy), 22.37 (CH,), 22.33 (CHy), 13.89 (CH3), 13.85 (CHs) ppm;
HRMS (ESI+): m/z calcd. for C17H20FN2* [M+H]* 271.1605; found 271.1605.
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Reaction of

N-(2,2,2-trifluoro-1-phenylethyl)pyridin-4-amine

trifluoroethyl)pyridin-4-amine 1b
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N Ph N_ _Ph
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NG PhMgCl Y
CF, N CF,
3b 4b
H OEt N_ _OEt
i X
h nBuLi_ h
CF, N  CF,
1b 5b

3b

and

N-(1-ethoxy-2,2,2-

N-(2,2,2-trifluoro-1-phenylethyl)pyridin-4-amine 3b (57 mg, 0.23 mmol) was solved in freshly distilled THF

(3 mL) ina dry and argon flushed flask, equipped with a magnetic stirrer and a septum and cooled to —20 °C. After

dropwise addition of PhMgCI (2.8 M in hexane, 0.10 mL, 0.23 mmol), the solution was stirred for 30 min. In a
second Schlenk-flask N-(1-ethoxy-2,2,2-trifluoroethyl)pyridin-4-amine 1b was solved in freshly distilled THF

(3 mL) and cooled to —60 °C. nBuLi (1.6 M in hexane, 0.14 mL, 0.23 mmol) was added dropwise with a syringe

and the solution was stirred at —60 °C for 30 min. Subsequently, the solution containing the deprotonated amine
4b was added to the second flask. After stirring the reaction mixture for 3 h, sat. NH4Cl solution (5 mL) was added
and the mixture was extracted with Et,O (3 x 20 mL). The solvent was dried with MgSQy, filtered and evaporated

to give a mixture of imidazole derivative 2b and both starting materials 3b and 1b ina 1.7:1:1 ratio.

The crude product mixture was analyzed via °F NMR in CDCls.
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4. 'H NMR, ®F NMR and 3C NMR spectra

1,3-bis(3-Chlorophenyl)-4-fluoro-5-phenyl-2-(trifluoromethyl)-2,3-dihydro-1H-imidazole 2a
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3C NMR
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3-Chloro-N-(2,2,2-trifluoro-1-phenylethyl)aniline 3a
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¥FE NMR
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N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-phenyl-2,3-dihydro-1H-imidazole 2b

IH NMR
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¥FE NMR
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N,N'-1,3-(Pyridin-3-yl)-2-(trifluoromethyl)-4-fluoro-5-phenyl-2,3-dihydro-1H-imidazole 2d

IH NMR
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3C NMR
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N,N'-1,3-(4-(Ethoxycarbonyl)phenyl)-2-(trifluoromethyl)-4-fluoro-5-phenyl-2,3-dihydro-1H

IH NMR
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N-(2,2,2-Trifluoro-1-phenylethyl)pyridin-2-amine 3f

IH NMR
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3C NMR
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N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(3-chlorophenyl)-2,3-dihydro-1H- imidazole 2g

IH NMR
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¥FE NMR
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N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(4-cyanophenyl)-2,3-dihydro-1H- imidazole 2h

IH NMR
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3C NMR
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N,N'-1,3-(Pyridin-4-yI)-2-(trifluoromethyl)-4-fluoro-5-(2-cyanophenyl)-2,3-dihydro-1H- imidazole 2i

IH NMR
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¥FE NMR
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N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(thiophen-2-yl)-2,3-dihydro-1H-imidazole 2j

'H NMR
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3C NMR
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¥FE NMR

£0'82T-—

S0'28-
+0'28-

—bED

—00T

-65 -70 -75 -80 -85 -a0 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -145 -150 -155 -160
ppm

-60

¥C NMR

BLBL,
[aiTa

60T
596071
BRTTT—
B6ETT—
eI
SETETA

TETZT
bz
PIbET
86°921-

szeer—
£9'%bT
ETLrTY|
TELHT
BELKT—f
0ar1
erarT
566
Q1'0ST ;'
S805T
soest

oot

=-9£'0

sb0
€0
zvo

170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10
ppm

180

S45



N-(2,2,2-Trifluor-1-(pyridin-2-yl)ethyl)pyridin-4-amine 3k

'H NMR

Fs071

FET'C

Jmm:
BUTT
901

Hﬂon

=007

1.0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 20
ppm

8.0

PFENMR

LETE-
mﬁﬁh.v.

A(d)

Foot

-105 -110 -115 -120

-100

-45 -50 -55 -60 -65 -70 -75 -80 -85 -90
ppm

-40

S46



3C NMR
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N,N'-1,3-(Pyridin-4-yl)-2-(trifluoromethyl)-4-fluoro-5-(2,4-dimethoxypyrimidin-5-yl)-2,3-di-

hydro-1H-imidazole 2m
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Ethyl 4-(5-fluoro-4-phenyl-3-(pyridin-4-yl)-2-(trifluoromethyl)-2,3-dihydro-1H-imidazol-1-yl)benzoate 2p
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4-(5-Fluoro-4-phenyl-2-(trifluoromethyl)-3-(4-(trifluoromethyl)phenyl)-2,3-dihydro-1H-imidazol-1-
'H NMR

yl)pyridine 2r
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2-(2-(Difluoromethyl)-5-fluoro-4-phenyl-3-(pyridin-4-yl)-2,3-dihydro-1H-imidazol-1-yl)pyridine 2t

IH NMR
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