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1. General Information

Without special instructions, all reagents and solvents were commercially available and were not
further purified. All commercially available compounds are purchased from Bide Pharmaceuticals,
Et4NBF;4 purchased from Aladdin, Extra dry CH3CN purchased from Energy chemical, alkenes were
synthesized according to the published procedures.! Column chromatography on silica gel (300-400
mesh) was carried out using technical grade 60-90 °C petroleum ether (distillated prior to use) and
analytical grade EtOAc (without further purification). NMR spectroscopy was performed on 400
MHz or 500 MHz instruments. Chemical shifts for '"H NMR spectra are reported as & in units of
parts per million (ppm) downfield from TMS (6 0.00) and relative to the signal of chloroform-d (6
7.26, singlet). The abbreviations used to explain the multiplicities were as follows: s, singlet; d,
doublet; t, triplet; m, multiplet; brs, broad singlet and J, coupling constant in Hz. '3C NMR spectra
are reported as o in units of parts per million (ppm) downfield from TMS (6 0.00) and relative to
the signal of chloroform-d (& 77.16, triplet). The HRMS spectrum was measured by micromass
QTOF2 Quadrupole/Time of Flight Tandem mass spectrometer with electron spray ionization.
Cyclic voltammograms were recorded on a CHI 660E potentiostat. Single-crystal X-ray diffraction
data were collected on a Rigaku XtalLAB Synergy, Dualflex, Rigaku XtalLAB Synergy-S
diffractometer coupled to a RigakuHypix detector with Cu Ko radiation (A= 1.54184 A). The crystal
was kept at a steady T = 100 K during the data collection. The structures were solved with the
SHELXT solution program by using Olex 2 (Dolomanov et al., 2009) as the graphical interface.
The model was refined using Least Squares minimisation with the 2018/3 version of the program
SHELXL.
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2. Additional Optimization of Reaction Conditions

Table S1 Optimization of reaction conditions ?

v

undivided cell, rt.

=t

Saa

CH3CN/H,0
1a 2a
Entry Electrode Electrolyte Current (mA)  Extradry"  Yield (%) °
CH;CN (mL)

1 GF (+) | GF (-) EtNBr (2 eq.) 8 4 Trace
2 GF (+) | GF (-) Et4NCI (2 eq.) 8 4 Trace

3 GF (+) | GF (-) EtsNI (2 eq.) 8 4 Trace
4 GF (+) | GF () Et;NBF4 (2 eq.) 8 4 25

5 GF(+)|GF(-)  EuNCIO4(2 eq.) 8 4 21

6 GF (+) | GF (9 EtNPFs (2 eq.) 8 4 20

7 GF (+) | GF () Et;NBF4 (1 eq.) 8 4 23

8 GF (+) | GF () Et;NBF4 (3 eq.) 8 4 34

9 GF (+) | GF () Et;NBF; (4 eq.) 8 4 43
10 GF (+) | GF () Et;NBF4 (5 eq.) 8 4 36
11 GF (+) | GF () Et;NBF; (4 eq.) 8 2 34
12 GF (+) | GF () Et;NBF; (4 eq.) 8 6 51
13 GF (+)| GF () Et;NBF; (4 eq.) 8 8 43
14 RVC (+)|GF(-)  EuNBF;(4eq.) 8 6 52
15 RVC (+) | Ni (-) EtNBF, (4 eq.) 8 6 61
16 Pt(+) | Pt(-) EtsNBF4 (4 eq.) 8 6 59
17 CHI|C() EtsNBF4 (4 eq.) 8 6 35
18 RVC (+)|Nifoam EtNBF,(4eq) 8 6 70
19 RVC (+) | Pt (-) EtsNBF4 (4 eq.) 8 6 68
20 GF (+) |RVC (-)  EuNBF4(4 eq.) 8 6 45
21  GF (+) | C Paper (-) EtNBF4(4eq.) 8 6 43
22  GF(+)|CCloth(-) EuNBFs(4eq.) 8 6 38
23 RVC (+)|RVC (-) EuNBF;(4eq.) 8 6 50
24 Pt(-)|Nifoam (-) EtNBF;(4eq.) 8 6 58
25 RVC (+)|Nifoam EtuNBF;(4eq.) 6 6 62
26  RVC (+)|Nifoam EtNBF4(4eq.) 10 6 64
27  RVC (+)|Nifoam EtuNBF;(4eq.) 0 6 0
28¢  RVC (+) |Nifoam EtuNBF4(4 eq.) 8 6:0.005 82
29¢  RVC (+) |Nifoam EuNBF4(4 eq.) 8 6:0.02 65
30° RVC (+)|Nifoam EtNBF4(4eq.) 8 6:0.04 42
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31f  RVC (+) | Ni foam EuNBF4(4 eq.) 8 6:0.1 25
328 RVC (+) |Nifoam EtuNBF4(4eq.) 8 6:0.2 trace

astandard conditions: reticulated vitreous carbon (RVC (100 PPL, 1 cm X 1 cm X 1.2 cm)) anode, Ni
foam (1 cm x 2 cm x 0.5 cm) cathode, undivided cell, constant current = 8 mA, 1a (0.2 mmol, 1
equiv), EtsNBF4 (0.8 mmol, 4 equiv), extra dry CH3CN and H,O as solvent (extra dry CH3CN = 6
mL, H,O =5 pL) , room temperature, ® Isolated yields, € extra dry CH3CN/H,0 (6:0.005) as solvent
(extra dry CH3CN = 6 mL, H,O = 5 uL), ¢ extra dry CH3CN/H,0 (6:0.02) as solvent (extra dry
CH3CN = 6 mL, H>O = 20 pL), ¢ extra dry CH3CN/H»0 (6:0.04) as solvent (extra dry CH3CN = 6
mL, H,O = 40 pL), f extra dry CH3CN/H,O (extra dry 6:0.1) as solvent (extra dry CH3CN = 6 mL,
H>0 =100 pL), gextra dry CH3CN/H20 (6:0.2) as solvent (extra dry CH3CN = 6 mL, H,O = 200

uL), Pwater <10 ppm.
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3. General procedure for the preparation of products

RVC (+) | Ni foam (-
Et4,NBF,4, CH3;CN/H50, 8 mA

O)k F ? MNTQ

1a 2a

A 10 mL three-necked round-bottomed flask was charged with 1a (0.2 mmol, 1 equiv), E4NBF;
(0.8 mmol, 4.0 equiv), extra dry CH3CN and H»O as solvent (extra dry CH3CN = 6 mL, H,O =5
pL). The flask was equipped with a reticulated vitreous carbon (RVC) anode (100 PPI, 1 cm x 1 cm
x 1.2 cm) and a Ni foam (1 cm x 2 cm x 0.5 cm) cathode, the distance between the two electrodes
was 2.8 cm. Electrolysis was carried out at room temperature under air atmosphere, which using a
constant current of 8 mA until the substrate was completely consumed (monitored by TLC, about 3
~ 6 hours). When the reaction was finished, the reaction mixture was washed with water and
extracted with ethyl acetate (3 X 10 mL). The organic layers were combined, dried over Na>SOs,
and concentrated. The pure product was obtained by flash column chromatography on silica gel to
afford the 2a. (petroleum ether/ethyl acetate = 1: 1).

Figure S1 Electrolysis setup
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4. Control experiments

4.1 TEMPO and BHT trapped experiment

standard conditions

TEMPO (3.5 equiv)

1a
standard conditions
TEMPO (5 equiv)
1a
standard conditions
BHT(5 equiv)
1a
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4.2 H2'80-labeling experiment

W~

_ N
" 180
RVC (+) | Ni foam (-)
Et,NBF,, CH3CN/H,'80, 8 mA
1a 2aa
Sample Name Sample6 Position P1-A2 Instrument Name Instrument 1
User Name Inj Vol 0.8 InjPosition
Sample Type Sample IRM Calibration Status Success Data Filename WGA-3-74.d
ACQ Method #CYM-Y)-5MIN.m Comment Acquired Time 5/29/2024 4:53:19 PM
10 6 Cpd 1: C13 H16 N2 [180]: + FBF Spectrum (rt: 1.774, 1.924-1.
X
1.7
1.6 1
1.5
1.4
219.1376
131 (IC13H16N2{180]}+H)+
1.2
1.1
1 4
09
0.8
0.7 4
0.6 1

212 214 216 818 220 292 204 26 228 230 232 234
unts vs. Mass-to-Charge (m

Figure S2 HRMS analysis compound 2aa. HRMS (m/z) [ESI]: calculated for Ci3H7N2[180] *
[M+H] *: 219.1378, found 219.1376.
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4.3 Radical clock experiments

standard conditions

0
[M+H]* 261.1596

Detected by HRMS
5a 5aa

Sample Name ZYY-01-ZY1-0711 Position P1-Al Instrument Name Instrument 1

User Name Inj Vol 0.5 InjPosition

Sample Type Sample IRM Calibration Status Success Data Filename WGA-3-96.d

ACQ Method #CYM-YJ-11MIN-300.m Comment Acquired Time 7/12/2024 8:25:03 PM

<10 4 Cpd 1: C15 H20 N2 O2: + FBF Spectrum (rt: 1.232-1.365 min) WGA-3-96.d Subtr

34

e 261.1596
([C15H20N202]+H)+

2.6
2.4 1

2.2

0.8

0.6 1

258 260 262 264 266 268 270 272 274 276 278
Counts vs. Mass-to-Charge (m/z)

Figure S3 HRMS analysis compound 5aa. HRMS (m/z) [ESI]: calculated for CisH21N>O," [M+H]
*:261.1598, found 261.1596.
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standard conditions

Vi " N g
(@)

ZT

[M+H]* 337.1912
Detected by HRMS

6a 6aa

Sample Name 4 Position P1-A4 Instrument Name Instrument 1

User Name Inj Vol 0.5 InjPosition

Sample Type Sample IRM Calibration Status  Success Data Filename WGA-3-99-2.d

ACQ Method #CYM-YJ-11MIN.m Comment Acquired Time 7/16/2024 10:34:51 AM

<10 § Cpd 1: C21 H24 N2 O2: + FBF Spectrum (rt: 3.340-3.457 min) WGA-3-99-2.d Sub

337.1912

65 | ([C21H24N202]+H)+

55

4.5 1

3.5

2.5

1.51

332 334 336 338 340 342 344 346 348 350
Counts vs. Mass-to-Charge (m/z)

Figure S4 HRMS analysis compound 6aa. HRMS (m/z) [ESI]: calculated for C21H2sN>O," [M+H]
*:337.1911, found 337.1912.
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5. Electrochemical applications

5.1 Preparation of gram - scale reactions

g

1a 2a, 41%

RVC (+) | Ni foam (-)
Et,NBF,, CH;CN/H,0, 80 mA

A 400 mL round-bottom flask was charged with 1a (8 mmol, 1 equiv), Et4NBF4 (32 mmol, 4.0
equiv), extra dry CH3CN and H»O as solvent (extra dry CH3CN = 300 mL, H>O = 250 pL). The
flask was equipped with a reticulated vitreous carbon (RVC) anode (100 PPL, 3 cm x 2 cm X 2 ¢cm)
and a Ni foam (4 cm x 0.5 cm x 1 cm) cathode, Electrolysis was carried out at room temperature
under air atmosphere, which using a constant current of 80 mA until the substrate was completely
consumed (monitored by TLC, about 20 hours). When the reaction was finished, the reaction
mixture was washed with water and extracted with ethyl acetate (3 x 100 mL). The organic layers

were combined, dried over Na>SOs, and concentrated. The pure product was obtained by flash

column chromatography on silica gel to afford the 2a in 41% yield (0.71 g) (petroleum ether/ethyl
acetate=3:1to 1: 1)

‘%:-:'ii

Figure S5 Electrolysis setup
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5.2 Dihydroimidazole hydrolysis

Nf( NH;
NT< KOH, MeOH NH,
o]

ethylene glycol
reflux

2a 2aaa, 67%

2a (0.2 mmol) was added to a mixture of KOH (10 M in H,O, 2.0 mL), MeOH (2.0 mL), and
ethylene glycol (2.0 M), and the mixture was stirred while being heated to reflux (135 °C) for 48 h.
After the reaction is complete, the methanol solvent is first removed by vacuum distillation. The
solution is then added dropwise to a separately prepared 1M HCI (10 mL) solution. The mixture is
then poured into water and extracted with CH,Cl, (3 x 10 mL). The combined organic layers are
washed with brine and dried over anhydrous Na;SO4. After vacuum concentration. Then dissolve it
in NaHCOj3 (aqueous solution) (15 mL) and extract with CH>Cl, (3 x 20 mL). Combine the organic
layers and dry with Na>;SOs, and concentrated under reduced pressure to obtain 20 mg (67% yield)
of diamine product 2aaa.
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5.3 Dihydroimidazole-modified amino acids

Nﬁ< 0 " Nj(N\<
e A o, v@/%
0

4e dee, 42%

In a dry round bottom flask, BOC-Glycine (0.08 mmol) was dissolved in DMF (3 mL). Then, KoCO3
(0.12 mmol), KI (0.12 mmol), and 4e (0.08 mmol) were added, and the reaction was stirred at room
temperature for 5 h. After completion of the reaction, 10 mL of ethyl acetate was added, followed
by 10 mL of H,O. The reaction mixture was then extracted with ethyl acetate (3 x 10 mL), and the
combined products were washed with saturated saline. The combined organic phases were washed
with saturated brine. The organic layer was then dried with Na;SOs. After filtration, the solvent was
removed under reduced pressure and the residue was purified by flash chromatography (eluent:
PE/EA = 1:1) to give the desired product 4ee (42%).

S13



6. Cyclic Voltammetry Studies

The cyclic voltammograms were recorded in an electrolyte solution of Et4NBF4 (0.1 M) in extra dry
CH3CN/H>0 using a glassy carbon disk working electrode (diameter, 3 mm), a Pt wire auxiliary
electrode and an Ag/AgCl reference electrode. The scan rate was 100 mV/s

. 055
. 050
. 045

. 040

a
. 035 1 —b

. 030

. 025
. 020

Current(mA)
) o ) o ) o () ] () ] o )

. 015 7
. 010
. 005

. 000

|
O

. 005

.010 T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Voltage(V vs.Ag/AgCl)

|
=)

Figure S6 Cyclic voltammograms in CH3CN/H>O (6:0.005) + 0.1 M Et4sNBFj4. (a) Blank. (b)1a (0.2
mmol). working electrode, glassy carbon disk. Charting with IUPAC. Init E (V) =0V, Final E (V)
=0V,HighE (V)=2V.

Si14



7. Characterization Data for the Products

e

2a

1-(2,4-dimethyl-4-phenyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (35.4 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 82% yield, yellow oil.

'H NMR (400 MHz, Chloroform-d) § 7.40 —7.32 (m, 4H), 7.27 (m, 1H), 3.93 (s, 2H), 2.51 (s, 3H),
2.17 (s, 3H), 1.61 (s, 3H).

13C NMR (101 MHz, Chloroform-d) & 168.0, 157.0, 147.0, 128.7, 127.1, 125.2, 69.6, 61.2, 30.2,
25.1, 19.0.

HRMS (m/z) (ESI): calculated for Ci3H17N.O" [M+H] *: 217.1335, found: 217.1337.

A

]

1-(4-(4-fluorophenyl)-2,4-dimethyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (35.6 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 76% yield, yellow oil.

"H NMR (400 MHz, Chloroform-d) & 7.33 (qd, J= 5.2, 2.1 Hz, 2H), 7.07 — 6.96 (m, 2H), 3.88 (qd,
J=10.0, 4.5 Hz, 2H), 2.47 (d, J = 4.7 Hz, 3H), 2.16 (d, /= 4.4 Hz, 3H), 1.57 (d, /= 4.5 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 168.0, 161.9 (d, J=252.5 Hz), 157.1, 142.8 (d, J= 3.0 Hz),
126.9 (d, J=8.08 Hz), 115.4 (d, J=21.2 Hz), 69.1, 61.2, 30.3, 25.1, 19.0.

19F NMR (376 MHz, Chloroform-d) & -115.92.

HRMS (m/z) (ESI): calculated for C13HisFN,O" [M+H] *: 235.1242, found: 235.1244.
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g

Cl 2c

1-(4-(4-chlorophenyl)-2,4-dimethyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (35.5 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 71% yield, yellow oil.

TH NMR (400 MHz, Chloroform-d) & 7.29 (s, 4H), 3.92 — 3.80 (m, 2H), 2.45 (s, 3H), 2.14 (s, 3H),
1.54 (s, 3H).

13C NMR (151 MHz, Chloroform-d) 8 168.0, 157.2, 145.5, 132.9, 128.7, 126.7, 69.2, 61.0, 30.2,
25.0, 19.0.

HRMS (m/z) (ESI): calculated for Ci13HisCIN,O* [M+H] *: 251.0946, found: 251.0948.

A

)

Br
2d

1-(4-(4-bromophenyl)-2,4-dimethyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (42.9 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 73% yield, yellow oil.

TH NMR (400 MHz, Chloroform-d)  7.48 —7.43 (m, 2H), 7.26 —7.22 (m, 2H), 3.90 (d, /= 9.8 Hz,
1H), 3.84 (d, J=9.8 Hz, 1H), 2.47 (s, 3H), 2.15 (s, 3H), 1.56 (s, 3H).

13C NMR (151 MHz, Chloroform-d) § 168.0, 157.2, 146.1, 131.7, 127.1, 121.0, 69.3, 61.0, 30.2,
25.0, 19.0.

HRMS (m/z) (ESI): calculated for Ci3HisBrN.O* [M+H] *: 295.0441, found: 295.0442.

g

1-(2,4-dimethyl-4-(4-(trifluoromethyl) phenyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.
The title compound (40.9 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 72% yield, yellow oil.

TH NMR (400 MHz, Chloroform-d) & 7.58 (d, J = 8.1 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H), 3.94 (d, J
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=9.8 Hz, 1H), 3.86 (d, J=9.7 Hz, 1H), 2.46 (d, /= 1.9 Hz, 3H), 2.14 (s, 3H), 1.57 (s, 3H).

13C NMR (101 MHz, Chloroform-d) & 168.0, 157.4, 150.9, 129.4 (q, J= 30.3 Hz), 125.7, 125.6 (q,
J=4.0Hz), 122.8, 69.5, 60.8, 30.2, 25.0, 19.0.

19F NMR (376 MHz, Chloroform-d) & -62.47.

HRMS (m/z) (ESI): calculated for C14Hi9F3N3O" [M+NH4] *: 302.1475, found: 302.1473.

2f

1-(2,4-dimethyl-4-(4-nitrophenyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (31.9 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 61% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) § 8.21 —8.17 (m, 2H), 7.58 — 7.54 (m, 2H), 3.99 (d, /= 9.9 Hz,
1H), 3.88 (d, /=9.9 Hz, 1H), 2.48 (s, 3H), 2.18 (s, 3H), 1.60 (s, 3H).

13C NMR (151 MHz, Chloroform-d) 8 168.0, 157.7, 154.2, 147.0, 126.4, 124.0, 69.6, 60.5, 30.4,
25.0, 19.0.

HRMS (m/z) (ESI): calculated for C13H16N3Os" [M+H] *: 262.1187, found: 262.1189.

ey

Fo 2

1-(4-(3-fluorophenyl)-2,4-dimethyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (38.9 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 83% yield, yellow oil.

'H NMR (400 MHz, Chloroform-d) § 7.33 — 7.26 (m, 1H), 7.13 — 7.06 (m, 2H), 6.94 — 6.88 (m,
1H), 3.91 — 3.83 (m, 2H), 2.49 — 2.44 (m, 3H), 2.14 (s, 3H), 1.56 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 167.9, 163.0 (d, J=252.5 Hz), 157.3, 149.7 (d, J= 10.1 Hz),
130.2 (d,J=10.1 Hz), 120.8 (d, /= 10.1 Hz), 113.9 (d, /= 20.2 Hz), 112.5 (d, J = 20.2 Hz), 69.3,
60.9, 30.1, 25.0, 18.9.

19F NMR (376 MHz, Chloroform-d) & -112.42.

HRMS (m/z) (ESI): calculated for Ci3H16FN.O* [M+H] *: 235.1242, found: 235.1244.
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Br N‘<
(@)

2h

1-(4-(3-bromophenyl)-2,4-dimethyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (38.8 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 66% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 7.55 — 7.49 (m, 1H), 7.38 (dd, /= 6.9, 4.3 Hz, 1H), 7.29 (dt,
J=179,4.8 Hz, 1H), 7.21 (td, J="7.7, 4.4 Hz, 1H), 3.89 (qd, /= 10.0, 4.3 Hz, 2H), 2.48 (d, /= 4.6
Hz, 3H), 2.16 (d, J= 4.4 Hz, 3H), 1.57 (d, J= 4.5 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 168.0, 157.3, 149.3, 130.2, 130.2, 128.5, 123.9, 122.8, 69.2,
60.9, 30.2, 25.0, 18.9.

HRMS (m/z) (ESI): calculated for Ci3HisBrN.O" [M+H] *: 295.0441, found: 295.0442.

A

)

Cl
2i

1-(4-(2-chlorophenyl)-2,4-dimethyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (32.5 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 65% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 7.86 (dd, J=7.8, 1.9 Hz, 1H), 7.37 (dd, J=7.7, 1.6 Hz, 1H),
7.27-7.19 (m, 2H), 4.20 (d, /= 10.5 Hz, 1H), 4.04 (d, /= 10.4 Hz, 1H), 2.49 (s, 3H), 2.19 (s, 3H),
1.65 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 168.1, 156.3, 144.1, 131.0, 130.9, 128.6, 128.5, 127.1, 69.8,
59.6,28.4,25.1, 19.0.

HRMS (m/z) (ESI): calculated for Ci13HisCIN,O* [M+H] *: 251.0946, found: 251.0949.

N/
—(
O

2j

1-(2,4-dimethyl-4-(m-tolyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.
The title compound (25.3 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
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=3:1to 1: 1) in 55% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 7.23 (t, J=7.6 Hz, 1H), 7.20 — 7.13 (m, 2H), 7.06 (d, /= 7.4
Hz, 1H), 3.90 (s, 2H), 2.48 (s, 3H), 2.35 (s, 3H), 2.15 (s, 3H), 1.58 (s, 3H).

13C NMR (151 MHz, Chloroform-d) § 168.0, 156.8, 147.0, 138.2, 128.5, 127.7, 125.8, 122.1, 69.5,
61.1,30.2, 25.0, 21.6, 19.0.

HRMS (m/z) (ESI): calculated for C14H1oN,O" [M+H] *: 231.1492, found: 231.1496.

Ni
N
@)
2K

1-(4-methyl-4-phenyl-2-propyl-4,5-dihydro-1H-imidazol-1-yl) butan-1-one.

The title compound (33.3 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=10: 1) in 61% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) 8 7.40 — 7.31 (m, 4H), 7.24 (td, J= 5.0, 2.3 Hz, 1H), 3.89 (d, J
=9.7Hz, 1H), 3.85 (d, J=9.7 Hz, 1H), 2.87 (td, J= 7.2, 2.5 Hz, 2H), 2.36 — 2.23 (m, 2H), 1.76 (q,
J=17.5Hz, 2H), 1.69 — 1.63 (m, 2H), 1.59 (s, 3H), 1.03 (t, /= 7.4 Hz, 3H), 0.96 (t, /= 7.4 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 8 170.4, 160.6, 147.3, 128.6, 127.0, 125.3, 69.6, 60.8, 39.0,
33.8,30.2,20.4,17.7, 14.1, 13.8.

HRMS (m/z) (ESI): calculated for C17H2sN,O* [M+H] *: 273.1962, found: 273.1959.

r

2

1-(4-(3-chlorophenyl)-4-ethyl-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (39.1 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 74% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 7.37 (s, 1H), 7.29 (d, J = 7.9 Hz, 1H), 7.23 (dd, J = 6.5, 4.6
Hz, 2H), 3.96 (d, /= 10.0 Hz, 1H), 3.86 (d, /J=9.9 Hz, 1H), 2.49 (d, /= 1.5 Hz, 3H), 2.17 (s, 3H),
1.90 — 1.81 (m, 2H), 0.85 — 0.80 (m, 3H).

13C NMR (101 MHz, Chloroform-d) § 167.8, 157.2, 148.5, 134.4, 129.8, 127.0, 126.0, 123.8, 72.8,
58.6, 36.1, 25.0, 18.8, 8.3.

HRMS (m/z) (ESI): calculated for C14H1sCIN,O* [M+H] *: 265.1103, found: 265.1108.
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1-(2-methyl-4-phenyl-4-propyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (32.2 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 66% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) § 7.39 —7.29 (m, 4H), 7.25 — 7.20 (m, 1H), 3.96 (d, /= 9.9 Hz,
1H), 3.89 (d, /J=9.8 Hz, 1H), 2.48 (s, 3H), 2.15 (s, 3H), 1.80 (qdd, J=13.6, 11.5, 4.8 Hz, 2H), 1.33
(tdd, J=12.1,7.4,5.0 Hz, IH), 1.21 — 1.07 (m, 1H), 0.86 (t, J= 7.3 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 167.8, 156.8, 146.7, 128.5, 126.9, 125.5, 72.8, 59.2, 46.0,
25.0,18.9,17.3, 14.3.

HRMS (m/z) (ESI): calculated for C1sH21N,O* [M+H] *: 245.1649, found: 245.1650.

1-(2-methyl-4,4-diphenyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (33.9 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 61% yield, yellow oil.

TH NMR (400 MHz, Chloroform-d) § 7.33 (d, J= 3.9 Hz, 10H), 4.44 (s, 2H), 2.53 (s, 3H), 2.22 (s,
3H).

13C NMR (101 MHz, Chloroform-d) § 167.7, 158.7, 146.2, 128.7, 127.3, 126.5, 68.4, 60.6, 25.1,
19.0.

HRMS (m/z) (ESI): calculated for C1sH19N,O* [M+H] *: 279.1492, found: 279.1496.
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(1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-(1-acetyl-2,4-dimethyl-4,5-dihydro-1H-
imidazol-4-yl) benzoate.

The title compound (43.8 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 55% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 8.04 — 7.96 (m, 2H), 7.48 — 7.39 (m, 2H), 4.90 (td, J = 10.9,
4.4 Hz, 1H), 3.98 — 3.83 (m, 2H), 2.47 (s, 3H), 2.14 (s, 3H), 2.11 — 2.05 (m, 1H), 1.95 — 1.86 (m,
1H), 1.74 — 1.67 (m, 2H), 1.58 (s, 3H), 1.56 — 1.48 (m, 2H), 1.14 — 1.04 (m, 2H), 0.94 — 0.86 (m,
7H), 0.76 (dd, J= 7.0, 1.3 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 167.9, 165.8, 157.1, 151.9, 151.8, 130.0, 129.7, 129.7, 125.2,
74.9, 69.6, 60.8,47.3, 41.0, 34.4, 31.5, 30.3, 30.2, 26.6, 26.6, 25.0, 23.8, 22.1, 20.8, 19.0, 16.6.
HRMS (m/z) (ESI): calculated for C24sH3sN>Os" [M+H] *: 399.2643, found: 399.2651.

N/
N—(
O
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Adamantan-1-ylmethyl 4-(1-acetyl-2,4-dimethyl-4,5-dihydro-1H-imidazol-4-yl) benzoate.
The title compound (35.1 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 43% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 8.03 (d, J= 8.1 Hz, 2H), 7.46 (d, J= 8.1 Hz, 2H), 3.97 — 3.87
(m, 4H), 2.49 (s, 3H), 2.17 (s, 3H), 2.00 (s, 3H), 1.77 — 1.65 (m, 7H), 1.63 — 1.60 (m, 8H).

13C NMR (101 MHz, Chloroform-d) § 167.9, 166.5, 157.6, 151.9, 130.0, 129.5, 125.3, 74.6, 69.6,
60.9, 39.5,37.1, 33.7, 30.3, 28.2, 25.1, 19.0.

HRMS (m/z) (ESI): calculated for C2sH33N>O3" [M+H] *: 409.2486, found: 409.2496.

2q

Cyclododecyl 4-(1-acetyl-2,4-dimethyl-4,5-dihydro-1H-imidazol-4-yl) benzoate.
The title compound (34.1 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 40% yield, yellow oil.
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TH NMR (400 MHz, Chloroform-d) & 8.00 (d, J = 8.1 Hz, 2H), 7.44 (d, J= 8.1 Hz, 2H), 5.24 (tt, J
=7.3,4.6 Hz, 1H), 3.97 — 3.82 (m, 2H), 2.49 (s, 3H), 2.16 (s, 3H), 1.81 (dt, /= 13.3, 6.7 Hz, 2H),
1.63 (dd, J=10.4, 4.4 Hz, 2H), 1.59 (s, 3H), 1.44 (p, J = 6.8, 4.9 Hz, 9H), 1.39 — 1.32 (m, 9H).
I3C NMR (101 MHz, Chloroform-d) 8 168.0, 166.1, 157.3, 151.7, 130.0, 129.8, 125.2, 73.1, 69.6,
60.9,30.3,29.2,29.2,25.1,24.3, 24.1, 23.5, 23.3, 23.3, 21.0, 19.0.

HRMS (m/z) (ESI): calculated for Co6H3oN>O3" [M+H] *: 427.2956, found: 427.2961.

N/
v
O

4a

1-(2-methyl-4-phenyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (30.3 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=1:11t00: 1) in 75% yield, yellow oil.

'"H NMR (500 MHz, Chloroform-d) § 7.38 (m, 2H), 7.34 — 7.26 (m, 3H), 5.13 (ddd, J=10.2, 7.8,
1.8 Hz, 1H), 4.28 (t,J=10.2 Hz, 1H), 3.73 (dd, J=10.0, 7.5 Hz, 1H), 2.52 (d, /= 1.6 Hz, 3H), 2.20
(s, 3H).

13C NMR (126 MHz, Chloroform-d) 8 168.0, 159.2, 142.3, 129.0, 127.8, 126.6, 66.9, 55.3, 25.1,
18.9.

HRMS (m/z) (ESI): calculated for C12HisN.O* [M+H] *: 203.1179, found: 203.1175.

N
N

‘\(
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4b

1-(4-(4-fluorophenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (26.9 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=2:11t00: 1) in 61% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) § 7.24 —7.17 (m, 2H), 7.07 — 7.00 (m, 2H), 5.09 (ddd, J= 9.8,
7.7, 1.8 Hz, 1H), 4.25 (t,J=10.2 Hz, 1H), 3.66 (dd, /= 10.1, 7.6 Hz, 1H), 2.49 (d, /= 1.7 Hz, 3H),
2.18 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 168.0, 162.6 (d, J=242.4 Hz), 159.5, 138.1 (d, /= 10.1 Hz),
128.3 (d,J=10.1 Hz), 115.8 (d, J=20.2 Hz), 66.3, 55.4, 25.1, 18.9.

19F NMR (376 MHz, Chloroform-d) & -114.72.

HRMS (m/z) (ESI): calculated for C,H14FN,O* [M+H] *: 221.1085, found: 221.1077.
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1-(4-(4-chlorophenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (27.4 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 58% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) § 7.35 — 7.29 (m, 2H), 7.21 — 7.15 (m, 2H), 5.08 (ddd, /= 10.0,
7.8, 1.9 Hz, 1H), 4.24 (t,J=10.2 Hz, 1H), 3.64 (dd, /= 10.0, 7.6 Hz, 1H), 2.49 (d, /= 1.7 Hz, 3H),
2.17 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 168.0, 159.7, 140.7, 133.7, 129.1, 128.0, 66.2, 55.2, 25.1,
19.0.

HRMS (m/z) (ESI): calculated for C12H14CIN,O*[M+H] *: 237.0790, found: 237.0783.

Ay

4d

1-(2-methyl-4-(4-(trifluoromethyl) phenyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (33.5 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 62% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 7.62 (d, J= 8.0 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H), 5.18 (t, J
=9.2 Hz, 1H), 4.29 (t, J=10.3 Hz, 1H), 3.67 (dd, /= 10.1, 7.6 Hz, 1H), 2.51 (d, J= 1.6 Hz, 3H),
2.18 (s, 3H).

13C NMR (101 MHz, Chloroform-d) & 167.9, 159.9, 146.2, 130.1 (q, J= 32.3 Hz), 127.0, 125.9 (q,
J=4.0Hz), 123.9 (q,J=273.7 Hz), 66.5, 55.0, 25.1, 19.0.

19F NMR (376 MHz, Chloroform-d) & -62.51.

HRMS (m/z) (ESI): calculated for Ci3H4FsN>O* [M+H] *: 271.1053, found: 271.1057.

A

O

Cl
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1-(4-(4-(chloromethyl) phenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl)ethan-1-one.
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The title compound (33.5 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 67% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d)  7.39 (d, J= 8.2 Hz, 2H), 7.25 (d, J= 8.7 Hz, 2H), 5.17 — 5.09
(m, 1H), 4.58 (s, 2H), 4.26 (t, J=10.2 Hz, 1H), 3.70 (dd, /= 10.0, 7.5 Hz, 1H), 2.51 (d, J= 1.6 Hz,
3H), 2.18 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 168.0, 160.0, 142.5, 137.1, 129.3, 127.0, 66.5, 55.2, 46.0,
25.2, 19.0.

HRMS (m/z) (ESI): calculated for C13HisCIN,O* [M+H] *: 251.0946, found: 251.0947.

4f

1-(4-(3-fluorophenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (35.2 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to I: 1) in 80% yield, yellow oil.

TH NMR (500 MHz, Chloroform-d) § 7.32 (m,1H), 7.02 (m, 1H), 7.00 — 6.94 (m, 2H), 5.10 (ddd, J
=99, 7.7,1.9 Hz, 1H), 4.25 (t, J=10.3 Hz, 1H), 3.67 (dd, /= 10.1, 7.6 Hz, 1H), 2.49 (d, /= 1.6
Hz, 3H), 2.17 (s, 3H).

13C NMR (126 MHz, Chloroform-d) 8 168.0, 163.2 (d, J=202.0 Hz), 159.6, 144.9 (d, J = 6.1 Hz),
130.5 (d, J=10.1 Hz), 122.2 (d, /= 2.0 Hz), 114.7 (d, J=20.2 Hz), 113.6 (d, J = 20.2 Hz), 66.5,
55.1,25.1, 19.0.

19F NMR (471 MHz, Chloroform-d) & -112.33.

HRMS (m/z) (ESI): calculated for Ci2Hi4FN,O" [M+H] *: 221.1085, found: 221.1080.

N
N
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1-(4-(3-bromophenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (39.8 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 71% yield, yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.44 —7.38 (m, 2H), 7.25 — 7.15 (m, 2H), 5.08 (ddd, /= 10.2,
7.8, 1.9 Hz, 1H), 4.24 (t,J=10.3 Hz, 1H), 3.66 (dd, /= 10.1, 7.7 Hz, 1H), 2.49 (d, J= 1.7 Hz, 3H),
2.17 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 167.9, 159.7, 144.6, 130.9, 130.5, 129.7, 125.3, 123.1, 66.4,
55.1,25.1, 19.0.
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HRMS (m/z) (ESI): calculated for C1,H14BrN,O" [M+H] *: 281.0285, found: 281.028]1.

A

0]

Cl 4h

1-(4-(3-chlorophenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (28.8 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 61% yield, yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.32 — 7.27 (m, 2H), 7.25 (d, J = 1.9 Hz, 1H), 7.14 (dt, J =
7.0, 1.9 Hz, 1H), 5.10 (ddd, J=10.0, 7.7, 1.9 Hz, 1H), 4.26 (t,J= 10.3 Hz, 1H), 3.68 (dd, J=10.1,
7.6 Hz, 1H), 2.51 (d, J= 1.7 Hz, 3H), 2.19 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 167.9, 159.7, 144.3, 134.8, 130.2, 128.0, 126.8, 124.8, 66.4,
55.1, 25.1, 19.0.

HRMS (m/z) (ESI): calculated for C1,Hi4CIN,O* [M+H] *: 237.0790, found: 237.0795.

Cl N§<N\\§)

Cl
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1-(4-(2,6-dichlorophenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (33.5 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 62% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 7.30 (d, J= 8.0 Hz, 2H), 7.15 (dd, J = 8.5, 7.5 Hz, 1H), 5.98
—5.89 (m, 1H), 4.15 (dd, J=11.5, 10.1 Hz, 1H), 3.98 (dd, J = 10.0, 8.4 Hz, 1H), 2.44 (d,J=1.9
Hz, 3H), 2.19 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 168.0, 160.5, 135.9, 134.9, 129.5, 129.5, 63.5, 51.3, 25.1,
18.8.

HRMS (m/z) (ESI): calculated for Ci2Hi3C1LN,O* [M+H] *: 271.0400, found: 271.0400.
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1-(4-(2-chlorophenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.
The title compound (24.6 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
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=3:1to 1: 1) in 52% yield, white solid.

H NMR (400 MHz, Chloroform-d) & 7.41 — 7.36 (m, 1H), 7.34 (dd, J = 7.6, 2.0 Hz, 1H), 7.30 —
7.22 (m, 2H), 5.47 — 5.39 (m, 1H), 4.40 (t, J = 10.4 Hz, 1H), 3.54 (dd, J = 10.1, 7.5 Hz, 1H), 2.54
(s, 3H), 2.16 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 168.1, 160.3, 140.3, 132.3, 129.5, 128.9, 127.7, 127.3, 64.5,
54.4,25.2,19.1.

HRMS (m/z) (ESI): calculated for C1,H14CIN,O* [M+H] *: 237.0790, found: 237.0784.

MP: 102-106 °C
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1-(4-(2-bromophenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (28.0 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to I: 1) in 50% yield, yellow oil.

H NMR (400 MHz, Chloroform-d) & 7.57 (dd, J= 7.9, 1.1 Hz, 1H), 7.31 (qd, J= 7.8, 1.8 Hz, 2H),
7.16 (ddd, J=17.8, 6.6, 2.5 Hz, 1H), 5.44 — 5.36 (m, 1H), 4.42 (t, /= 10.3 Hz, 1H), 3.52 (dd, J =
10.1, 7.4 Hz, 1H), 2.54 (d, /= 1.7 Hz, 3H), 2.15 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 168.1, 160.4, 142.0, 132.8, 129.2, 128.0, 127.9, 122.6, 66.3,
54.5,25.2, 19.1.

HRMS (m/z) (ESI): calculated for C,H14BrN,O*" [M+H] *: 281.0285, found: 281.0286.
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1-(2-methyl-4-(2-(trifluoromethyl) phenyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (35.1 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 65% yield, white solid.

'"H NMR (400 MHz, Chloroform-d) & 7.66 (d, J = 7.8 Hz, 1H), 7.57 (t,J = 7.6 Hz, 1H), 7.39 (t, J =
7.8 Hz, 2H), 5.50 (t, J=9.2 Hz, 1H), 4.26 (t, /= 10.4 Hz, 1H), 3.52 (dd, /= 10.2, 7.6 Hz, 1H), 2.54
(d, J=1.6 Hz, 3H), 2.14 (s, 3H).

13C NMR (101 MHz, Chloroform-d) & 168.0, 160.5, 140.9, 132.8, 127.8 (g, J= 12.1 Hz), 127.4 (q,
J=30.3 Hz), 125.9 (q, /= 10.1 Hz), 123.1, 63.0, 55.7 (q, J = 2.02 Hz), 25.1, 19.0.

1F NMR (376 MHz, Chloroform-d) & -58.91.

HRMS (m/z) (ESI): calculated for Ci3H14F3N2O" [M+H] *: 271.1053, found: 271.1054.

MP: 110~114 °C
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1-(2-methyl-4-(m-tolyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (19.5 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 45% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 7.24 (t, J= 7.5 Hz, 1H), 7.09 (d, J= 7.6 Hz, 1H), 7.06 — 6.98
(m, 2H), 5.07 (ddd, J=9.9, 7.7, 1.9 Hz, 1H), 4.22 (t, /= 10.2 Hz, 1H), 3.69 (dd, /= 10.0, 7.6 Hz,
1H), 2.50 (d, /= 1.7 Hz, 3H), 2.35 (s, 3H), 2.17 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 168.0, 159.0, 142.2, 138.7, 128.8, 128.5, 127.1, 123.6, 70.0,
55.3,25.1, 21.6, 19.0.

HRMS (m/z) (ESI): calculated for C13H7N.O* [M+H] *: 217.1336, found: 217.1329.

oy

4n

1-(2-methyl-4-(o-tolyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one.

The title compound (17.7 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=3:1to 1: 1) in 41% yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 7.24 — 7.14 (m, 4H), 5.29 (ddd, /= 10.7, 7.5, 1.8 Hz, 1H),
4.28 (t,J=10.1 Hz, 1H), 3.56 (dd, J=9.8, 7.5 Hz, 1H), 2.53 (d, /= 1.7 Hz, 3H), 2.33 (s, 3H), 2.16
(s, 3H).

13C NMR (101 MHz, Chloroform-d) § 168.0, 159.4, 140.8, 134.6, 130.5, 127.6, 126.7, 125.8, 63.8,
54.6,25.2,19.6, 19.0.

HRMS (m/z) (ESI): calculated for Ci13H7N.O* [M+H] *: 217.1336, found: 217.1336.

NH»
NH,

2aaa

S27



2-phenylpropane-1,2-diamine.

'"H NMR (400 MHz, Chloroform-d) § 7.45 —7.40 (m, 2H), 7.33 (t, J= 7.6 Hz, 2H), 7.22 (t, J=7.3
Hz, 1H), 2.91 (d, J=13.0 Hz, 1H), 2.74 (d, /= 12.9 Hz, 1H), 1.80 (s, 4H), 1.42 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 4 146.9, 128.4, 126.6, 125.5, 56.2, 54.5, 28.8.

HRMS (m/z) (ESI): calculated for CoHisN,* [M+H] *: 151.1230, found: 151.1228.

4-(1-acetyl-2-methyl-4,5-dihydro-1H-imidazol-4-yl) benzyl (tert-butoxycarbonyl) glycinate.
The title compound (13.1 mg) was isolated by flash chromatography (petroleum ether/ethyl acetate
=1:11t00: 1) in 42 % yield, yellow oil.

'"H NMR (400 MHz, Chloroform-d) & 7.35 (d, J= 7.9 Hz, 2H), 7.26 (s, 2H), 5.17 (s, 2H), 5.14 (d,
J=6.7Hz, 1H), 5.00 (s, 1H), 4.29 (t, /= 10.2 Hz, 1H), 3.94 (d, J=5.7 Hz, 2H), 3.72 (dd, /= 10.0,
7.5 Hz, 1H), 2.54 (s, 3H), 2.19 (s, 3H), 1.44 (s, 9H).

13C NMR (151 MHz, Chloroform-d) & 170.2, 162.7, 167.9, 155.7, 134.9, 129.0, 126.7, 66.7, 66.1,
55.1,42.5,29.2,25.0, 18.7.

HRMS (m/z) (ESI): calculated for C20H2sN30s" [M+H] *: 390.2024, found: 390.2022.
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8. Single-Crystal X-Ray Diffraction

Single-crystal X-ray diffraction data were collected on a Rigaku XtalLAB Synergy, Dualflex, Rigaku
XtaLAB Synergy-S diffractometer coupled to a RigakuHypix detector with Cu Ko radiation (A =
1.54184 A). Single crystals suitable for X-ray diffraction were obtained by recrystallization from a
solution of CHCl; layered the crystal was kept at a steady T = 100 K during the data collection. The
structures were solved with the SHELXT solution program by using Olex 2 (Dolomanov et al., 2009)
as the graphical interface. The model was refined using Least Squares minimisation with the 2018/3

version of the program SHELXL.?

Figure S7 Preparation of crystals: The solvent used was CHCls, and after the solid was fully
dissolved, it was drawn up in a 1 mL syringe, punched through the filter membrane into a small-
mouthed glass vial, sealed with a cling film, and then several holes were pierced with a needle, and
left to evaporate until crystals were produced.
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Figure S8 X-ray molecular structure of 4j (ellipsoids set at 50% probability).

Table S2 Crystal data and structure refinement for 4j

Identification code 4j

Empirical formula C12H13CIN20
Formula weight 236.69
Temperature/K 295.89(10)
Crystal system orthorhombic
Space group P212:2;

a/A 8.3724(5)
b/A 10.2633(5)
c/A 13.8066(7)
o/° 90

p/e 90

v/° 90
Volume/A? 1186.38(11)
4 4

Pealcg/cm’ 1.325

wmm! 2.690

F(000) 496.0
Crystal size/mm? 0.1 x 0.1 x0.05

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A~

CuKa (A= 1.54184)
10.74 to 153.67
6<h<10,-12<k<12,-16<1<16
5283
2177 [Rin = 0.0201, Ryigma = 0.0255]
2177/0/147
1.090

=0.0455, wR, = 0.1326
R, = 0.0500, R = 0.1366
0.12/-0.25
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Table S3 Selected bond distances and angles for 4j.

Bond Distances(A)
C101- COOA 1.743(3)
N002 - C007 1.475(4)
N002 - C008 1.411(4)
N002 - CO0B 1.369(4)
N003 - C006 1.468(4)
N003 - C008 1.264(4)
0004 - COOB 1.214(4)
C005 - C006 1.510(4)
C005 - C009 1.383(4)
C101 - COOA 1.743(3)
NO002 - C007 1.475(4)
N002 - C008 1.411(4)
NO002 - CO0B 1.369(4)
NO003 - C006 1.468(4)
N003 - C008 1.264(4)
0004 - CO0B 1.214(4)
C005 - C006 1.510(4)
C005 - C009 1.383(4)

S31



9. Copies of *H NMR and *C NMR for the Products

1-(2,4-dimethyl-4-phenyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (2a)
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dazol-1-yl) ethan-1-one (2b)
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1-(4-(4-fluorophenyl)-2,4-dimethyl-4,5-dihydro-1H
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1-(4-(4-chlorophenyl)-2,4-dimethyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (2¢)

1 (ppm)
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1-(4-(4-bromophenyl)-2,4-dimethyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (2d)
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1-(2,4-dimethyl-4-(4-(trifluoromethyl) phenyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (2e)

]
o
o
o
DD © 00N W o< ~
LT TN LK <= 0
NNNNN @ ome o R -
~N N Vol |
N,
N—
Y
TH NMR O
CDCl, F.
F
2e
!
i
|
"
i1
A JUL
oY, o W i
© = o® N ~
S o S ® S @ L]
o N -o © o o
T T T T T T T T T T T T T T T T T T
0 95 9.0 85 80 T.5 70 65 60 55 50 .5 40 35 30 25 20 L5 L0 05 0.0 -0.5
1 (ppm)
()
(5]
8
el
3 5 & 528388 © © © N
~ N o O DI WwN T = Dy N o
© b © NN ~N @ o oY®
= - - PARLRL LR R ~ © © o N -
| i SagNee— | | | 20N
N
N—(
3¢ NMR F.
cDCly L

2e

- 7 (. - —

T T T T T T ) T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 0 30 20 10 0

1 (ppm)

S37



~
=
o~
©
T
|

195 NMR E
cDcly 2
F
2e
T T T T T S e T T T T T B T T = =T 5
=30 =40 =50 ~60 =70 -80 =490 -100 =110 -120 -130 =140 =150 -160 =170 -180 -190 =
1 (ppm)

S38



1-(2,4-dimethyl-4-(4-nitrophenyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (2f)

1 (ppm)
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dazol-1-yl) ethan-1-one (2g)

-1mi

1-(4-(3-fluorophenyl)-2,4-dimethyl-4,5-dihydro-1H

0 =10

10

20

30

10

50

60

0

T

80

T
90

l(‘)()
1 (ppm)
S40

T
110

T
20

1

T
130

A
_ 6781
= 66V~
< 90°0¢~
9L — —0ef
pLe~ = Fez|”
ovz _—
v8'€, 16709—
98°¢{ =
88'¢ = 62°69—
33
68'9 L= £oaosrLE
06'9
16’9 —= 100Z|.
169 IS
169 -
z6'9 5 B
26’9 h Wz
£62 _ 8.«:/
o9 M= sLeu
L0L 66°ELL
20,2 vr0zZL
80°L ,,.. Lr0zL
602 pLosky
oL'L IS zzost
ovL
ob'Ly ~
zhLy 2
el 2oeyl-
eL =860 | o 69°6¥1
chLy m 07| 1T151~
ebL 660 LIL9b~
£100092°L L oLbaL—
ey 06291
7L gl _
8z'L - e
8z, b @
6z, - £
oc'L =
0g'L =
LeL ks
zeL €. e

T
110

T
150

T
160

T
170

29
T
180

T
190

T
200

CDCly

210




—-112.42

A

192 NMR
cocly

29

EN 10 50 60 -0 80 N oo -0 -120 130
1 (ppm)

S$41

T
-110

T
-150

T
-160

T
-170

T
-180

T
-190



dazol-1-yl) ethan-1-one (2h)

-1mi

1-(4-(3-bromophenyl)-2,4-dimethyl-4,5-dihydro-1H
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dazol-1-yl) ethan-1-one (2i)

-1mi

1-(4-(2-chlorophenyl)-2,4-dimethyl-4,5-dihydro-1H
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1-(2,4-dimethyl-4-(m-tolyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (2j)

1 (ppm)
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dazol-1-yl) butan-1-one (2k)
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1-(4-methyl-4-phenyl-2-propyl-4,5-dihydro-1H
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1-(4-(3-chlorophenyl)-4-ethyl-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (2I)

180
280
£€8°0
80
S8°0
[4: 03
€8')
8L
s8'L
98’
88’}
68'}
yANA
6v'Z
6v'C

B R

8¢

hw.nV
6’7
nm.n \

1L
(440
€T’L
ve'L
€10a0 9Z°L
8T’L
0e’L
Le°L

Cl

'HNMR

CDCly

21

=10'¢

m(ma.r
=00°¢
M\wo.n

bz
160
\g6'0

5

T
-0.

0.0

-
5

0.

0e'8—

[4: 212
96've—

vi'9g—

09°86—

LLreL—
€10ad 9V LL—

1 (ppm)

LI€Th
16521~
v0° 22 Fw
08'62}

zveL”

Lyl —
LS —

SLI9L—

Nes
o

Cl

13C NMR
CDCly

2l

—

T
20

T

10

T
5

T
110

T T T T
170 160 150

180

T

30

60

0

110

9

1

130

190

0

1 (ppm)

S46



dazol-1-yl) ethan-1-one (2m)

-1mi

1-(2-methyl-4-phenyl-4-propyl-4,5-dihydro-1H
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1-(2-methyl-4,4-diphenyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (2n)
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idazol-4-

-1mi

(1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-(1-acetyl-2,4-dimethyl-4,5-dihydro-1H

yl) benzoate (20)
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dazol-4-yl) benzoate (2p)
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dazol-4-yl) benzoate (2q)
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dazol-1-yl) ethan-1-one (4a)
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dazol-1-yl) ethan-1-one (4b)
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1-(4-(4-fluorophenyl)-2-methyl-4,5-dihydro-1H
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dazol-1-yl) ethan-1-one (4c¢)
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1-(2-methyl-4-(4-(trifluoromethyl) phenyl)-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (4d)
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1-(4-(4-(chloromethyl) phenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (4e)
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dazol-1-yl) ethan-1-one (4f)
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dazol-1-yl) ethan-1-one (4g)
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1-(4-(3-bromophenyl)-2-methyl-4,5-dihydro-1H
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dazol-1-yl) ethan-1-one(4h)
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1-(4-(3-chlorophenyl)-2-methyl-4,5-dihydro-1H
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1-(4-(2,6-dichlorophenyl)-2-methyl-4,5-dihydro-1H-imidazol-1-yl) ethan-1-one (4i)

©
(8]
o
o
CTOONDIDOVOOITITOO-T O NO®DD I )
PNNTTE TN AO00 nnTEON00 Sl
NENNNNNUBLBUBLOLBLBLY ITIFTFFTOG0 NI
e e s —_—\ (= N
'HNMR
CDCly
4i
!
|
I |
= g 1
L Y R0 n
0o -3 © o © o
(] ] S o S o
N - o - - © o
T T T T T T T T T T T T T T
L0 9.5 9.0 8 8.0 7.0 6.5 6.0 5 5.0 1.5 1.0 o5 3.0 2.5 2.0 1.0 0.5 0.0 -0.5
1 (ppm)
g
{
s ¢ 5883 d 0 - o 3
® o B E) h i 1 N % 5
© © @O NN N © - B o
- - - - N © 0 N <
| | | | | |
13C NMR
CDCly
4i
]
T T T T T T T T T T T T 7 T T T T T T 7 T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0 -10
1 (ppm)

S63



dazol-1-yl) ethan-1-one(4j)
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1-(4-(2-chlorophenyl)-2-methyl-4,5-dihydro-1H
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dazol-1-yl) ethan-1-one (4k)
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1-(4-(2-bromophenyl)-2-methyl-4,5-dihydro-1H
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dazol-1-yl) ethan-1-one (41)
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1-(2-methyl-4-(2-(trifluoromethyl) phenyl)-4,5-dihydro-1H

vie—

14X
mm.mv

0S¢
cs'e
(443
vs'e
vy
mN.vW
ey

8v's
ow‘mw
€6°G

€10a09Z°L
Le°L
6e°L
Wi
§S'L~N
L8°L
65°L
S9°L
L9°L

&

N

"HNMR

CDCly

£80'¢

+60'€

i (13

0L

+00°L

0.0 -0.5

5

0.

.0

1

(ppm

fl

106l —
oL'se—

9GS
\.w.mmw.
96'C9—

€10a0- 9=+

10°€2)
88'GZL
£€6'SZL
el
[A- A’
€L'lzL
S8'.2)
slLzel
98'0vL—

SP09L—

00'891L—

13C NMR
CDCl3

T T T
110 100

120

T
130

T
110

150

T
160

T
70

T
180 1

T
190

0

(ppm

fl

S66



—-58.91

195 NMR
cDCly F
F
F
4
-10 =20 =30 =10 =50 -60 =70 -80 -90 =100 =110 =120 =130 =110 =150 =160 =170 -180 =190 =

1 (ppm)

S67



dazol-1-yl) ethan-1-one (4m)
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1-(2-methyl-4-(m-tolyl)-4,5-dihydro-1H
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dazol-1-yl) ethan-1-one (4n)
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1-(2-methyl-4-(o-tolyl)-4,5-dihydro-1H
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2-phenylpropane-1,2-diamine (2aaa)
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4-(1-acetyl-2-methyl-4,5-dihydro-1H-imidazol-4-yl) benzyl (tert-butoxycarbonyl) glycinate (4ee)
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