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1. General Information

All reagents were used in analytical grades and were obtained from commercial sources and
were not degassed. Analytical thin-layer chromatography (TLC) was performed on Merck silica
gel aluminum plates with F-254 indicator, visualized by irradiation with UV light. Flash
chromatography columns were packed with 200-300 mesh silica gel and silica gel was
purchased from Qing Dao Hai Yang Chemical Industry. 'H NMR and '3C NMR spectra were
recorded on a Bruker DPX-400 spectrometer in CDCI;. All chemical shifts () were reported
in ppm and coupling constants (J) in Hz relative to tetramethylsilane as internal standard (6 =
0 ppm). For the '°F spectra, a-trifluorotoluene served as external standard (6 =-63.9 ppm). High
resolution mass spectra (HRMS) were obtained on an Agilent LC-MSD-Trap-XCT
spectrometer with micromass MS software using electrospray ionization (ESI). The Cyclic
voltammetry (CV) was recorded in CH;CN by CHI660E. The LCD Digital Hotplate Magnetic
Stirrer MS-H-Pro* and Digital Single Channel Adjustable Automatic Electronic Pipette
Micropipette dPettee” were purchased from Dragon Laboratory Instruments Limited.
Electrolysis was conducted using a IKA Electra 2.0 at constant voltage mode.

2. Experimental Procedures

General procedure for the synthesis of 2-arylimidazo[1,2-a]pyridine!

_ NaHCO; 2 N=N —
O\NHz \)‘\O EtOH, r.t, 6 h R1{/\Nr\/)_@R2
A dried round-bottom flask equipped with a magnetic stirring bar was charged with 2-
aminopyridine (1.2 mmol, 1.2 equiv), 2-bromoacetophenone (1.0 mmol, 1.0 equiv) and
NaHCO; (131 mg, 1.56 mmol, 1.56 equiv) under a nitrogen atmosphere. EtOH (0.8 mL) was
then added, and the resulting solution was stirred at room temperature for 6 h. After completion
of the reaction, the resulting mixture was diluted with water (15 mL) and extract with ether (3
x20 mL). The combined organic layer was washed with brine (25 mL), dried with anhydrous

Na,S04, The product was purified by silica gel column with petroleum ether/EtOAc as the
eluent.

General procedure for the electrochemical cross-dehydrogenative coupling of

1,1,1,3,3,3-hexafluoroisopropyxy and imidazo[1,2-a]|pyridine

/ /N
N R' N
A N= — C(+)|W (-),35V R2
1L -
R /\r > o}

/,
SN N\ Rz cs,c0; BuNBF, 21 F.C
DCM:HFIP (5:1), air, r.t.
CFs

1 2

The Electrasyn vial cap was connected to the Electrasyn 2.0 and the reaction mixture was
electrolyzed under a constant voltage of 3.5 V. Graphite plate was used as the anode, and



solvents were not degassed. After the reaction, the ElectraSyn vial cap was removed, and
electrodes were rinsed with DCM (3 mL), which was combined with crude mixture. The
product was purified by column chromatography on silica gel (ethylacetate/petroleum ether =
1:5 or 1:20, v/v) to give the desired product. Finally, the gram-scale synthesis was carried out
by applying DC power and graphite rod was used as the anode.

3. Contorl Experiments

=N
A =N C(+)|W (-),35V,2h S Nw
(a) / > o)

x-N Cs,CO3, BuyNBF, FsC
DCM:HFIP (5:1), air, r.t. CFs
1a 2a
exp 1. standard conditions forexp 1, 96 %
exp 2. with 4 equiv. BHT for exp 2, trace
exp 3. with 4 equiv. TEMPO for exp 3, N.D

exp 4. with 4 equiv. 1,1-diphenylethylene for exp 4, 11 %

A NN 2N
N7 SN
BHT Ph—y
Ph

1 I
[I+H]* [H+H]*

m/z = 413.2599 (for exp 2) m/z = 373.1699 (for exp 4)

NN
AN CHINi (135V.2h X Nw
(b) / >

N Cs,COs, BusNBF, Fio’
DCM'HI;({:PP(EQ(Z,'ra"’ r.t. CFs
1a 2a
exp 4. undivided-cell electrolysis for exp 4, 60 %
exp 5. divided-cell electrolysis, all for exp 5, anode: 8 %, cathode: N.R
substrates was added in anode
exp 6. divided-cell electrolysis, all for exp 6, anode: N.R, cathode: N.R

substrates was added in cathode
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4. Cyclic Voltammetry Experiments
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Figure S1. Cyclic voltammetry experiments of 1a in DCM:HFIP (5:1) with 0.1 M BuyNBF,, the
scan rate is 0.1 V/s. The working electrode was a glassy carbon electrode, the counter electrode was

a platinum wire, and the reference electrode was a Ag/AgCl electrode.

The electrochemical reaction could not proceed without current. When chemical oxidants (such
as TBHP and K,S20g) were applied instead of current, the substrate 1a could not be converted
to any other compounds. As for bromine-derivatives 6-bromo-2-phenylimidazo[1,2-a]pyridine
(10) and 8-bromo-2-phenylimidazo[1,2-a]pyridine (1v), we could not observe any evidence of
dehalogenation. CV plots were shown as below. Their oxidant potentials were higher than 1a.



And then, the electrochemical reactions were conducted at 4.5V, but the higher cell potential
did not increase the yields of 20 and 2v. Therefore, we speculate that the electrochemical
properties of bromine-derivatives might be unreactive.
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Figure S2. Cyclic voltammetry experiments of 10 and 1v in DCM:HFIP (5:1) with 0.1 M BusNBF,,
the scan rate is 0.1 V/s. The working electrode was a glassy carbon electrode, the counter electrode
was a platinum wire, and the reference electrode was a Ag/AgCl electrode.
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Figure S3. Cyclic voltammetry experiments. The working electrode was a glassy carbon electrode,
the counter electrode was a platinum wire, and the reference electrode was a Ag/AgCl electrode. (a)
1a+DCM+BusNBF4; (b) 1a+DCM+BusNBF,+Cs,CO3;  (¢) DCM+HFIP+BusNBF,;  (d)
DCM+HFIP+BusNBF;+Cs,COs; (e) 1a+DCM+HFIP+BusNBF4+Cs,COs.



According to the results, it found that: 1) the base could promote the oxidation of compound
1a; 2) when HFIP was added, the oxidant potential of 1a was changed; 3) solvent could be
oxidized when there are no compound which is easier to be oxidized; 4) the reductive peak of
HFIP was not measured.

5. Computational Details

All the calculations were conducted by using the Gaussian 16 program package.? The
B3LYP? functional together with Becke-Johnson damping corrections* (abbreviated as
B3LYP-D3BJ) and the 6-311+G(d,p) basis sets® were used for all the calculations. The
polarizable continuum model (PCM)® was employed to consider the solvent effect of
DCM:HFIP. The intrinsic reaction coordinate (IRC)® analysis was carried out to
confirm that all the saddle point connected the correct reactant and product on the
potential energy surface. With the help of Multiwfn 3.7-dew’ and VMD VERSION
1.9.3 program?®, we drawn these structures.

1a

Sum of electronic and zero-point Energies= -610.614779
Sum of electronic and thermal Energies= -610.604189
Sum of electronic and thermal Enthalpies= -610.603245
Sum of electronic and thermal Free Energies= -610.652264
N -1.83953700 0.69537000  -0.02604300
N -0.48197400  -1.08284600 0.04472400
C -3.04383700 1.35381800  -0.05485900
H -2.99944500 2.43292300  -0.09785800
C -4.19245100 0.63127600  -0.02789800
H -5.14045800 1.14986900  -0.05055100
C -4.14440200  -0.79253500 0.02961400
H -5.07004800  -1.35304800 0.05139900
C -2.94759400  -1.44600300 0.05727200
H -2.87372800  -2.52416500 0.10075100
C -1.74605700  -0.69445700 0.02813500
C -0.55437200 1.17922500  -0.04293800
C 0.25896600 0.06514300 0.00261300
C 1.73008500 0.02856500 0.00294300
C 2.48481600 1.20426200 0.06785800
H 1.98752600 2.16576400 0.12833200
C 3.87273800 1.15268400 0.06264300
H 4.44433400 2.07170000 0.11425200
C 4.52828300  -0.07423800  -0.00486800
H 5.61092100  -0.11340200  -0.00804900
C 3.78384100  -1.24859900  -0.06633700
H 4.28649800  -2.20717000  -0.11833600



C 2.39495900  -1.19893200
H 1.80682300  -2.10669300
H -0.35170000 2.23529700

2a

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

F -3.04176300  -1.55014900
F -2.56607600  -3.12053400
F -1.43475400  -2.91802000
F -0.38296000  -2.84245800
F 0.80356000  -2.72119200
F 0.87161600  -1.12455900
O -0.57800200  -0.44675400
N -1.22895800 1.77622900
N 0.75253600 2.76317300
C -2.59605700 1.70246700
H -3.00412900 0.75099100
C -3.33118100 2.81554600
H -4.40635100 2.76599500
C -2.69104400 4.03431800
H -3.29591100 4.91022800
C -1.33279400 4.10527000
H -0.81470600 5.01580000
C -0.55652000 2.94873900
C -0.25266600 0.82531300
C 0.95821100 1.45238300
C 2.30751600 0.88012100
C 2.54523400  -0.30232400
H 1.72689100  -0.80991300
C 3.82958200  -0.82673500
H 4.00193400  -1.74423100
C 4.89138400  -0.17410600
H 5.89225100  -0.58436300
C 4.66171900 1.01030700
H 5.48438500 1.52499400
C 3.37821600 1.53555200
H 3.18845400 2.45586100
C -1.08072400  -1.28992100
H -1.64172100  -0.74072000
C -2.03995100  -2.24523300
C 0.07261900  -2.01406400

-0.06230500
-0.11007400
-0.09188300

-1399.157798
-1399.138056
-1399.137112
-1399.207948
-0.97047400
0.42892500
-1.39834300
1.91867700
0.11904000
1.56632700
-0.73499100
-0.19166700
0.15767100
-0.31625400
-0.62613800
-0.06764400
-0.16507900
0.30420700
0.49915200
0.40517200
0.67418500
0.14603300
-0.37353500
-0.17066500
-0.27420700
-0.98221100
-1.47780700
-1.05676300
-1.60664200
-0.43651800
-0.49711900
0.25825000
0.74024500
0.33942900
0.87748000
0.28276000
1.04487400

-0.42422000

0.97906100
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Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

MO AN IO

4

-0.00035100
0.00026700
1.25855200

-1.25639100

-0.00712200
1.35256900
2.36320100
1.35621300

-1.29647200

-2.35749200

-1.41292400

0.66876600
0.52558700
-0.10236700
-0.10513100
1.92021500
-0.22706600
0.54677400
-1.35200700
-1.39519100
0.47525400
-0.12053300

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

MO AT O

5

-0.00027500
0.00010300
1.27468400

-1.27498300
0.00110500
1.31176500
2.33741800
1.36355800

-1.32590800

-2.33891700

-1.34852700

0.56693100
0.49496800
-0.11995600
-0.11956600
1.85699600
-0.16831000
0.56568200
-1.35935300
-1.38422400
0.52022000
-0.09794700

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

N 1.84312400 0.68517000
N 0.45848000  -1.10222100
C 3.03596200 1.36520500
H 2.97810100 2.44367200

-789.281489
-789.272816
-789.271872
-789.316359
-0.49365000
-1.60151900
-0.04008200

-0.03943400

-0.05512100
1.29497900
-0.44332700

-0.54630900
-0.44187400
-0.54818000

1.29376500

-789.049435
-789.040788
-789.039844
-789.085224
-0.55678000
-1.64973600
-0.03313700
-0.03297500
-0.08059500
1.29309900
-0.45204600
-0.50566300
-0.44076900
-0.51644700
1.29203100

-610.390694
-610.380066
-610.379122
-610.428404
-0.01996700
0.02850300
-0.03873800
-0.06879000
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4.18946500
5.13812900
4.13393900
5.05763000
2.92480600
2.86234100
1.75626500
0.56986800
-0.27728200
-1.72963200
-2.44242100
-1.92285000
-3.82902600
-4.37898700
-4.50946700
-5.59254100
-3.80408800
-4.33878100
-2.42045100
-1.85667600
0.35477200

0.64141500
1.15727200
-0.76908600
-1.33268900
-1.44610000
-2.52439900
-0.70212700
1.16501000
-0.00820100
-0.00003900
1.20598400
2.15544200
1.18984100
2.12133200
-0.02388300
-0.03393200
-1.22753200
-2.16806500
-1.21996700
-2.14353800
2.22114600

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=
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-1.80491400
-0.45587600
-2.98699700
-2.88493900
-4.15991700
-5.10097400
-4.12229900
-5.05868100
-2.92870400
-2.90522300
-1.75431300
-0.56306200

0.27136700

1.70150900

2.37233200

1.79799000

3.75705900

0.68862800
-1.14190900
1.39415500
2.47048800
0.70317000
1.23211500
-0.70733600
-1.25241100
-1.42745200
-2.50743300
-0.71106300
1.25273300
-0.05923200
-0.02353600
1.21643600
2.13330200
1.24465400

-0.01765500
-0.03143200
0.02210700
0.03956200
0.03919000
0.06930600
0.01678800
-0.03028300
0.00367800
0.00249500
0.04692700
0.08988600
0.04445200
0.08018600
-0.00299900
-0.00658100
-0.04551200
-0.08243100
-0.04184700
-0.07547300
-0.06559400

-609.703235
-609.692453
-609.691509
-609.740681
0.00000000
-0.00002000
0.00000400
0.00002200
-0.00001300
-0.00000900
-0.00003600
-0.00005000
-0.00004000
-0.00005700
-0.00002100
0.00001500
0.00000000
0.00000900
0.00003600
0.00004900
0.00004500
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4.28004100
4.47270800
5.55580700
3.81307100
4.38705000
2.43609800
1.90135400

2.19187600
0.05014800
0.07527500
-1.18639500
-2.10382600
-1.22894900
-2.17041200

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=
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1.84677700
0.49763100
3.04488600
2.98678700
4.19560000
5.14049100
4.15841100
5.08914700
2.96892000
2.90518000
1.76010900
0.55768000
-0.27084100
-1.73664300
-2.46885400
-1.94449800
-3.85674000
-4.41485500
-4.53022800
-5.61332300
-3.80555600
-4.32428900
-2.41575400
-1.84144400

-0.71789000
1.07653300
-1.39306500
-2.47201700
-0.67551800
-1.20016600
0.75108200
1.30325400
1.41756600
2.49750300
0.67798900
-1.15435200
-0.05922300
-0.03039800
-1.22137700
-2.17177100
-1.19184300
-2.12046300
0.02789700
0.05041800
1.21617600
2.16745900
1.18964500
2.10780000

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

O

0.00000000

0.00000000

0.00006600
0.00002800
0.00003500
0.00000200
-0.00001200
-0.00000800
-0.00002800

-609.927700
-609.917064
-609.916120
-609.966055
-0.00002600
0.00004300
-0.00005300
-0.00009300
-0.00002900
-0.00005100
0.00002500
0.00004500
0.00005300
0.00009400
0.00002600
-0.00003700
0.00000100
0.00000100
-0.00002000
-0.00003300
-0.00002100
-0.00003700
-0.00000200
-0.00000300
0.00001800
0.00003300
0.00002000
0.00003600

-150.424778
-150.422406
-150.421462

-150.444532
0.65956700
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0.00000000

0.00000000

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

O
H
O

11

0.05517600

-0.88281800

0.05517600

-0.67930700
-0.88766200
0.79026400

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

O

H

O

14

0.05489400

-0.87829900

0.05489400

-0.59768200
-0.87505100
0.70706300

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=
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2.82723800
3.54973700
2.05757600
1.80665800
0.17923700
-0.02578200
0.30945900
0.66277300
-1.27754600
1.90912500
2.34932400
2.52795600
3.51119000
1.86625500
2.36835300
0.60346500
0.06661900
-0.04076000
-0.15803500

0.14163500
-1.80166300
-1.63204400
-3.44170200
-3.05853900
-2.55424600

-0.38342700
1.86003500
2.45239000
2.07981400
1.28552800

3.26737500

3.44005400

4.27211300

5.21294200

4.06673100

4.81916000

2.83873300

0.66939800

-0.65956700

-151.023832
-151.020934
-151.019990
-151.045544
0.00000000
0.00000000
0.00000000

-150.875621
-150.872771
-150.871827
-150.897758
0.00000000
0.00000000
0.00000000

-1399.713893
-1399.693651
-1399.692707
-1399.765637
1.01297400
0.41607800
1.96680400
-0.80113700
0.56456300
-1.52107800
0.20039700
-0.60013000
0.39819600
-1.11828000
-1.70569200
-0.89675900
-1.30900000
-0.12703600
0.05838700
0.35690600
0.91823100
0.10220500
-0.67149600
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-1.43745400
-2.66663100
-2.77761200
-1.92476000
-3.97532200
-4.04193600
-5.08418000
-6.01629200
-4.98416200
-5.84269900
-3.79472800
-3.71178800

1.36695300

1.79870300

2.46702600

0.83253400
-0.20752100

1.21090800
0.46684000
-0.83511800
-1.30634900
-1.53039900
-2.53269300
-0.95099400
-1.49801800
0.33950800
0.79687300
1.04293000
2.04494200
-1.17598500
-0.83639500
-1.12560900
-2.58624100
0.27341100

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

N TCTATITATATAOZZOoOM ™ o™

-3.23703400
-3.36916000
-2.03384200
-1.43964900
-0.15891100
0.35300300
-0.56002500
-0.71328800
1.46824600
-2.02699700
-2.67742800
-2.47444700
-3.52854500
-1.55478500
-1.90309000
-0.20486700
0.53090400
0.19610500
0.00493900
1.40186300
2.55872300

-0.33215500
-2.36965600
-1.86928100
-3.18983200
-3.04817300
-1.98547000
-0.24278200
2.05893300
2.49461700
2.30422100
1.46717900
3.59823900
3.80696000
4.61607300
5.63610000
4.33574800
5.09430800
3.01888000
0.76822000
1.21821500
0.34033200

-0.08270800
0.00802000
-0.51205100
-0.98387500
-0.42298400
-0.82944000
0.18916300
0.26043900
0.71154500
1.18930700
0.62422500
1.02619000
-0.25207700
-1.19840600
0.80506400
-0.49170900
-1.69179000

-1399.554898
-1399.535023
-1399.534078
-1399.605190
-0.90631900
-0.19800300
-1.81848000
1.50208200
-0.23048200
1.57544300
-0.30549900
0.30948100
-0.15919200
0.45167700
0.66026600
0.31511400
0.42234600
0.04279800
-0.05629300
-0.11217600
-0.33621000
0.01433400
0.45217900
0.00235200
-0.12327700



C 242867000  -0.99764000  -0.51232000
H 1.45875000  -1.40832400  -0.74859500
C 3.56232200  -1.78601200  -0.65375200
H 3.46072600  -2.81725200 -0.96684200
C 4.82108900  -1.25022500  -0.40095800
H 5.70232800  -1.87127200  -0.50554100
C 4.95452800 0.08466200  -0.02047500
H 5.93570900 0.49928700 0.17275100
C 3.83075700 0.88295200 0.10987700
H 3.91670700 1.92144500 0.40372300
C -1.43890400  -1.13474900 0.34712000
H -1.90569900  -0.70172400 1.23705300
C -2.53875600  -1.44546000 -0.66737200
C -0.66492300  -2.37486600 0.80026400
H 0.04356700 0.52026300 1.51883700
18

Sum of electronic and zero-point Energies= -75.897490
Sum of electronic and thermal Energies= -75.895130
Sum of electronic and thermal Enthalpies= -75.894186
Sum of electronic and thermal Free Energies= -75.913735
O 0.00000000 0.00000000 0.10676500
H 0.00000000 0.00000000  -0.85411700
19

Sum of electronic and zero-point Energies= -76.397283
Sum of electronic and thermal Energies= -76.394448
Sum of electronic and thermal Enthalpies= -76.393504
Sum of electronic and thermal Free Energies= -76.414926
O 0.00000000 0.00000000 0.11872900
H 0.00000000 0.75487800  -0.47491600
H 0.00000000  -0.75487800  -0.47491600

6. Characterization Data

CF3
3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-phenylimidazo[1,2-a|pyridine (2a):
Yellow solid (103.7 mg, 96%). mp. 155.0-159.4 °C. '"H NMR (400 MHz, CDCl;): ¢
8.07-7.99 (m, 1H), 7.95-7.85 (m, 2H), 7.62-7.55 (m, 1H), 7.54-7.47 (m, 2H), 7.45-7.37



(m, 1H), 7.25-7.17 (m, 1H), 6.89 (t,J= 6.7 Hz, 1H), 4.74-4.63 (m, 1H). *C NMR (100
MHz, CDCl5): 0 139.4, 132.3, 131.9, 129.1, 129.0, 128.6, 127.7, 124.7, 121.5, 120.6
(d, J=284.6 Hz), 117.9, 112.7, 76.3-75.6 (m). '°F NMR (376 MHz, CDCls): 6 -72.7.
HRMS (ESI) calculated for C,¢H;1FsN,O (M+H)": 361.0770; found: 361.0768.

N =N
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CF3

3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-(p-tolyl)imidazo[1,2-a|pyridine(2b):
Yellow solid (110.0 mg, 98%). mp. 133.6-137.0 °C. 'H NMR (400 MHz, CDCl5): ¢
8.01 (d, J = 6.9 Hz, 1H), 7.81-7.75 (m, 2H), 7.69-7.53 (m, 1H), 7.34-7.29 (m, 2H),
7.23-7.17 (m, 1H), 6.91-6.85 (m, 1H), 4.76-4.65 (m, 1H), 2.42 (s, 3H). 13C NMR (100
MHz, CDCls): ¢ 139.3, 138.6, 132.0, 129.7, 129.1, 129.0, 127.6, 124.6, 121.5, 120.7
(d, J=284.6 Hz), 117.8, 112.6, 77.3-75.2 (m), 21.4. '°F NMR (376 MHz, CDCls): ¢ -
72.7. HRMS (ESI) calculated for C;7H3FsN,O (M+H)*: 375.0927; found: 375.0931.

Z /N: <:>

F3C ©
CF3

3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-(4-methoxyphenyl)imidazo|[1,2-
alpyridine (2¢): Yellow solid (110.0 mg, 94%). mp. 110.5-112.2 °C. 'H NMR (400
MHz, CDCly): ¢ 8.01 (d, J= 6.9 Hz, 1H), 7.85-7.79 (m, 2H), 7.58-7.52 (m, 1H), 7.22-
7.16 (m, 1H), 7.06-7.00 (m, 2H), 6.88 (t, J = 6.9 Hz, 1H), 4.74-4.64 (m, 1H), 3.87 (s,
3H). BC NMR (100 MHz, CDCl3): ¢ 159.9, 139.3, 131.7, 129.1, 124.5, 124.3, 121.5,
120.6 (d,J=183.9 Hz), 117.7, 114.4, 112.6, 77.2-75.4 (m), 55.3. 'F NMR (376 MHz,
CDCl,): 0 -72.7. HRMS (ESI) calculated for C;7H3FsN,O, (M+H)*™: 391.0876; found:
391.0879.

2 N=N

X N\/e_@ F

F3C\(o

CF3

2-(4-fluorophenyl)-3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)imidazo[1,2-
alpyridine (2d): Yellow solid (96.4 mg, 85%). mp. 152.9-154.2 °C. '"H NMR (400
MHz, CDCls): 0 8.02 (d, J= 6.7 Hz, 1H), 7.03-7.82 (m, 2H), 7.60-7.53 (m, 1H), 7.25-
7.15 (m, 3H), 6.91 (t,J = 6.7 Hz, 1H), 4.68-4.57 (m, 1H). '*C NMR (100 MHz, CDCl;):
0162.9 (d, J=248.7 Hz), 139.4, 132.1, 129.5 (d, /= 8.1 Hz), 128.5, 128.0 (d, J=2.9
Hz), 124.9, 121.5, 120.6 (d, J=284.6 Hz), 117.0 (d, /= 179.0 Hz), 115.9, 112.9, 77.2-
75.8 (m). ’F NMR (376 MHz, CDCly): ¢ -72.7, -112.6. HRMS (ESI) calculated for
Ci6H10F7N,O (M+H)*: 379.0676; found: 379.0680.
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CF3

2-(4-chlorophenyl)-3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)imidazo[1,2-
alpyridine (2¢): Yellow solid (89.8 mg, 76%). mp. 143.2-144.7 °C. 'H NMR (400
MHz, CDCls): 0 8.02 (d, /= 6.9 Hz, 1H), 7.89-7.80 (m, 2H), 7.60-7.54 (m, 1H), 7.51-
7.45 (m, 2H), 7.25-7.20 (m, 1H), 6.94-6.87 (m, 1H), 4.70-4.60 (m, 1H). *C NMR (100
MHz, CDCls): 6 139.5, 134.6, 132.3, 130.4, 129.2, 128.9, 128.4, 125.0, 121.5, 120.6
(d, J=284.6 Hz), 118.0, 113.0, 77.2-75.8 (m). 'F NMR (376 MHz, CDCls): 6 -72.6.
HRMS (ESI) calculated for C,¢H;(CIFsN,O (M+H)*: 395.0380; found: 395.0379.
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3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-(4-
(trifluoromethyl)phenyl)imidazo[1,2-a]pyridine (2f): Yellow solid (52.7 mg, 41%).
mp. 114.2-115.4 °C. 'TH NMR (400 MHz, CDCls): ¢ 8.09-7.99 (m, 3H), 7.79-7.72 (m,
2H), 7.63-7.57 (m, 1H), 7.29-7.23 (m, 1H), 6.97-6.89 (m, 1H), 4.68-4.59 (m, 1H). 13C
NMR (100 MHz, CDCl;): 6 139.7, 135.5, 132.8, 130.4 (dd, J, = 32.3 Hz, J, = 33.0 Hz),
128.1, 127.8, 126.0-125.8 (m), 125.3, 122.7, 120.5 (d, J = 281.7 Hz), 120.0, 117.2,
113.2, 77.2-76.0 (m). ’F NMR (376 MHz, CDCls): ¢ -62.6, -72.5. HRMS (ESI)
calculated for C;7H;oFoN,O (M+H)*: 429.0649; found: 429.0645.
Cl
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CF3
2-(3-chlorophenyl)-3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)imidazo[1,2-
a]pyridine (2g): Brown solid (91.0 mg, 77%). mp. 136.8-138.9 °C. '"H NMR (400
MHz, CDCl5): ¢ 8.06-8.01 (m, 1H), 7.95-7.91 (m, 1H), 7.81-7.75 (m, 1H), 7.61-7.55
(m, 1H), 7.47-7.36 (m, 2H), 7.25-7.21 (m, 1H), 6.95-6.89 (m, 1H), 4.71-4.61 (m, 1H).
BBC NMR (100 MHz, CDCls): 6 139.5, 135.1, 133.7, 132.6, 130.2, 128.6, 128.0, 127.7,
125.6, 125.1, 121.6, 120.6 (d, J = 256.0 Hz), 118.0, 113.1, 77.2-76.2 (m). '’F NMR
(376 MHz, CDCl;): ¢ -72.6. HRMS (ESI) calculated for C;¢H;(CIFsN,O (M+H)":
395.0380; found: 395.0378.



CF3
3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-(o-tolyl)imidazo[1,2-a]pyridine(2h):
Yellow solid (102.1 mg, 91%). mp. 102.0-104.0 °C. '"H NMR (400 MHz, CDCl;): ¢
8.02 (d, J = 7.0 Hz, 1H), 7.59-7.53 (m, 1H), 7.47-7.42 (m, 1H), 7.39-7.31 (m, 2H),
7.31-7.27 (m, 1H), 7.24-7.17 (m, 1H), 6.89 (dt, J; = 1.0 Hz, J, = 6.9 Hz, 1H), 4.48-4.40
(m, 1H), 2.34 (s, 3H). BC NMR (100 MHz, CDCl3): 6 138.9, 137.8, 133.1, 130.8, 130.6,
130.4, 129.2, 128.8, 126.0, 124.7, 124.3, 121.4, 120.5 (d, J = 283.9 Hz), 118.9, 112.6,
77.6-76.3 (m), 19.8. F NMR (376 MHz, CDCls): ¢ -73.5. HRMS (ESI) calculated for
C17H13FgN,O (M+H)*: 375.0927; found: 375.0927.
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3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-(naphthalen-2-yl)imidazo[1,2-
a]pyridine (2i): Brown solid (73.8 mg, 60%). mp. 146.4-147.2 °C. '"H NMR (400 MHz,
CDCl5): 0 8.37 (s, 1H), 8.11-8.03 (m, 2H), 8.02-7.96 (m, 1H), 7.95-7.85 (m, 2H), 7.65-
7.58 (m, 1H), 7.58-7.49 (m, 2H), 7.25-7.20 (m, 1H), 6.95-6.88 (m, 1H), 4.80-4.69 (m,
1H). BC NMR (100 MHz, CDCls): § 139.6, 133.5, 133.2, 132.5, 129.3, 129.0, 128.8,
128.3, 127.8, 126.8, 126.6, 126.6, 125.1, 124.8, 121.6, 120.6 (d, J = 286.8 Hz), 117.9,
112.8, 77.2-75.8 (m). 'F NMR (376 MHz, CDCl;): ¢ -72.6. HRMS (ESI) calculated
for CoH3F¢N,O (M+H)™: 411.0927; found: 411.0927.
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3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-5-methyl-2-phenylimidazo[1,2-
a]pyridine (2j): Yellow oil (49.4 mg, 44%). '"H NMR (400 MHz, CDCl;): 6 7.85-7.78
(m, 2H), 7.55-7.48 (m, 2H), 7.45-7.37 (m, 2H), 7.12-7.05 (m, 1H), 6.54 (d, J=6.9 Hz,
1H), 4.81-4.70 (m, 1H), 2.81 (s, 3H). '*C NMR (100 MHz, CDCl;): 6 140.8, 135.1,
134.3,132.2, 129.1, 128.8, 128.7, 128.2, 125.1, 120.5 (d, J = 284.6 Hz), 115.7, 113.7,
77.2-75.1 (m), 18.8. F NMR (376 MHz, CDCl;): ¢ -72.0. HRMS (ESI) calculated for
C17H13FgN,O (M+H)*: 375.0927; found: 375.0932.
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3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methyl-2-phenylimidazo|[1,2-
a]pyridine (2k): Yellow solid (110.0 mg, 98%). mp. 129.1-131.7 °C. '"H NMR (400
MHz, CDCl;): 6 7.91-7.85 (m, 2H), 7.78 (s, 1H), 7.53-7.45 (m, 3H), 7.43-7.36 (m, 1H),
7.09-7.03 (m, 1H), 4.73-4.64 (m, 1H), 2.37 (s, 3H). 3C NMR (100 MHz, CDCl5): ¢
138.6, 132.1, 132.1, 129.0, 128.9, 128.4, 127.9, 127.6, 122.6, 120.7 (d, J = 283.9 Hz),
119.0, 117.2, 77.3-75.5 (m), 18.4. 'F NMR (376 MHz, CDCl3): ¢ -72.7. HRMS (ESI)
calculated for C;7H;3F¢N,O (M+H)*: 375.0927; found: 375.0930.
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3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methoxy-2-phenylimidazo[1,2-
a]pyridine (21): Brown solid (71.4 mg, 61%). mp. 108.4-112.8 °C. '"H NMR (400 MHz,
CDCl): 6 7.90-7.84 (m, 2H), 7.52-7.48 (m, 2H), 7.26-7.45 (m, 2H), 7.42-7.36 (m, 1H),
7.00 (dd, J; =2.3 Hz, J, =7.5 Hz, 1H), 4.72-4.63 (m, 1H), 3.86 (s, 3H). 13C NMR (100
MHz, CDCl;): 6 149.6, 136.6, 130.0, 130.1, 129.2, 129.0, 128.4, 127.5, 120.7 (d, J =
281.7 Hz), 120.3, 118.2, 102.8, 77.2-75.9 (m), 50.1. 'F NMR (376 MHz, CDCl;): ¢ -
72.7. HRMS (ESI) calculated for C;7H3FsN,O, (M+H)™: 391.0876; found: 391.0879.
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6-fluoro-3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-phenylimidazo|[1,2-
a]pyridine (2m): Brown solid (82.8 mg, 73%). mp. 142.8-143.3 °C. 'H NMR (400
MHz, CDCl;): 6 7.97-7.93 (m, 1H), 7.89-7.84 (m, 2H), 7.59-7.48 (m, 3H), 7.45-7.40
(m, 1H), 7.18-7.10 (m, 1H), 4.73-4.63 (m, 1H). 13C NMR (100 MHz, CDCl;): 6 153.6
(d, J=238.4 Hz), 137.0, 133.2, 131.6, 130.7, 129.1, 128.8, 127.6, 120.6 (d, J = 287.6
Hz), 118.6 (d, J = 8.8 Hz), 117.0 (d, J = 25.7 Hz), 108.4 (d, J = 41.8 Hz), 77.3-75.5
(m). F NMR (376 MHz, CDCls): ¢ -77.7, -138.3. HRMS (ESI) calculated for
Ci6H10F7N,O (M+H)*: 379.0676; found: 379.0676.
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6-chloro-3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-phenylimidazo[1,2-
a]pyridine (2n): Yellow solid (86.3 mg, 73%). mp. 150.5-151.3 °C. '"H NMR (400



MHz, CDCLy): 6 8.08-8.03 (m, 1H), 7.90-7.83 (m, 2H), 7.55-7.47 (m, 3H), 7.46-7.39
(m, 1H), 7.20-7.14 (m, 1H), 4.74-4.64 (m, 1H). '*C NMR (100 MHz, CDCls): 6 137.7,
132.3, 131.5, 130.2, 129.1, 128.9, 127.7, 126.2, 121.4, 120.5 (d, J = 282.4 Hz), 119.4,
118.4, 77.3-75.8 (m). "9F NMR (376 MHz, CDCl;): 6 -72.7. HRMS (ESI) calculated
for C1gH1oCIFgN,O (M+H)*: 395.0380; found: 395.0383.
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6-bromo-3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-phenylimidazo[1,2-
a]pyridine (20): Yellow solid (35.5 mg, 27%). mp. 144.9-147.7 °C. '"H NMR (400
MHz, CDCl;): ¢ 8.17-8.13 (m, 1H), 7.90-7.83 (m, 2H), 7.54-7.46 (m, 3H), 7.45-7.40
(m, 1H), 7.29 (d, J = 1.8 Hz, 1H), 4.73-4.64 (m, 1H). 13C NMR (100 MHz, CDCl;): ¢
137.7,132.1, 131.3, 129.9, 129.1, 128.9, 128.3, 127.7, 121.6, 120.5 (m, J = 287.6 Hz),
118.6, 107.8, 77.2-75.5 (m). '°F NMR (376 MHz, CDCly): ¢ -72.6. HRMS (ESI)
calculated for C;4H;oBrF¢N,O (M+H)": 438.9875; found: 438.9878.
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3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-7-methyl-2-phenylimidazo|[1,2-
a]pyridine (2p): Yellow solid (72.9 mg, 65%). mp. 110.2-113.7 °C. '"H NMR (400
MHz, CDCls): 6 8.06-7.85 (m, 3H), 7.55-7.45 (m, 2H), 7.45-7.36 (m, 1H), 7.31 (s, 1H),
6.90-6.70 (m, 1H), 4.70-4.18 (m, 1H), 2.41 (s, 3H). 3C NMR (100 MHz, CDCl5): ¢
139.9,138.7,135.7,132.1, 129.1, 128.9, 128.4, 127.6, 120.8, 117.0, 116.2, 115.4, 77.3-
75.0 (m), 21.4. YF NMR (376 MHz, CDCl3): ¢ -72.7. HRMS (ESI) calculated for
Ci7H13FeN,O (M+H)™: 375.0927; found: 375.0925.
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3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-7-methoxy-2-phenylimidazo[1,2-
alpyridine (2q): Yellow solid (67.9 mg, 58%). mp. 150.9-154.9 °C. '"H NMR (400
MHz, CDCl;): 6 7.90-7.80 (m, 3H), 7.53-7.45 (m, 2H), 7.43-7.35 (m, 1H), 6.82 (d, J =
2.1 Hz, 1H), 6.65-6.57 (m, 1H), 4.69-4.59 (m, 1H), 3.86 (s, 3H). 13C NMR (100 MHz,
CDCl;3): 6 158.2,141.1,131.9,129.8 (d, J=58.7 Hz), 129.0, 128.5, 127.9, 127.6, 122.2,
108.3, 94.7, 73.3-75.8 (m), 55.7. °F NMR (376 MHz, CDCls): ¢ -72.7. HRMS (ESI)
calculated for C;7H3F¢N,O," (M+H)*: 391.0876; found: 391.0880.
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7-chloro-3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-phenylimidazo[1,2-
alpyridine (2r): Yellow solid (42.6 mg, 36%). mp. 134.0-135.3 °C. '"H NMR (400
MHz, CDCl;): 6 7.98-7.92 (m, 1H), 7.91-7.82 (m, 2H), 7.59-7.55 (m, 1H), 7.54-7.47
(m, 2H), 7.46-7.39 (m, 1H), 6.88 (dd, J; =2.0 Hz, J, = 5.4 Hz, 1H), 4.73-4.62 (m, 1H).
3C NMR (100 MHz, CDCl3): 6 139.1, 132.4, 131.4, 131.3, 139.8, 129.1, 128.9, 127.7,
121.9,119.1,116.7, 114.5,77.2-75.6 (m). ’F NMR (376 MHz, CDCl;): 0 -72.7. HRMS
(ESI) calculated for C;sH;(CIFsN,O (M+H)*: 395.0380; found: 395.0378.
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7-bromo-3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-phenylimidazo[1,2-
a]pyridine (2s): Yellow solid (80.2 mg, 61%). mp. 124.0-127.2 °C. '"H NMR (400
MHz, CDCl;): ¢ 8.13-8.03 (m, 1H), 7.91-7.84 (m, 2H), 7.83-7.73 (m, 1H), 7.55-7.46
(m, 2H), 7.45-7.37 (m, 1H), 7.07-6.96 (m, 1H), 4.73-4.62 (m, 1H). '*C NMR (100 MHz,
CDCl5): 0 139.4, 131.3, 129.6, 129.1, 128.9, 127.9, 127.7, 124.3, 121.8, 120.1, 118.6,
116.8, 77.2-15.6 (m). 'F NMR (376 MHz, CDCl;): ¢ -72.7. HRMS (ESI) calculated
for C;¢HoBrFgN,O (M+H)": 438.9875; found: 438.9872.
CHs
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X N\/g_Q

F3C °

CF3
3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-8-methyl-2-phenylimidazo|[1,2-
a]pyridine (2t): Yellow oil (69.6 mg, 62%). '"H NMR (400 MHz, CDCl3): 6 7.95-7.85
(m, 3H), 7.54-7.46 (m, 2H), 7.43-7.38 (m, 1H), 7.03-6.96 (m, 1H), 6.79 (t, J = 6.9 Hz,
1H), 4.71-4.62 (m, 1H), 2.63 (s, 3H). 1*C NMR (100 MHz, CDCl;): ¢ 146.4, 139.7,
132.6, 132.2, 131.8, 128.9, 128.4, 127.9, 123.3, 120.9 (d, /= 214.9 Hz), 119.4, 112.8,
77.2-75.5 (m), 16.4. ’F NMR (376 MHz, CDCl3): 6 -72.7. HRMS (ESI) calculated for
Ci7H13FeN,O (M+H)™: 375.0927; found: 375.0930.
OCH,

2 =N
FSC\<O

CFs
3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-8-methoxy-2-phenylimidazo[1,2-



alpyridine (2u): Yellow solid (69.0 mg, 59%). mp. 158.5-159.7 °C. 'H NMR (400
MHz, CDCly): 6 7.97-7.90 (m, 2H), 7.67 (d, J = 6.7 Hz, 1H), 7.52-7.44 (m, 2H), 7.42-
7.35 (m, 1H), 6.79 (t, J = 7.2 Hz, 1H), 6.52-6.45 (m, 1H), 4.75-4.63 (m, 1H), 4.04 (s,
3H). 3C NMR (100 MHz, CDCl;): ¢ 149.0, 133.9, 133.0, 131.8, 128.8, 128.4, 127.8,
120.6 (d, J=278.0 Hz), 114.5, 112.8, 100.5, 77.3-75.4 (m), 55.9. 'F NMR (376 MHz,
CDCl): 0 -72.7. HRMS (ESI) calculated for C;7H3F¢N,O, (M+H)*™: 391.0876; found:
391.0879.
Br

Cr
X N\/g_Q

F3C\<O

CF3

8-bromo-3-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2-phenylimidazo[1,2-
a]pyridine (2v): Yellow solid (43.4 mg, 33%). mp. 106.5-108.7 °C. '"H NMR (400
MHz, CDCly): ¢ 8.07 (m, 1H), 7.95-7.87 (m, 2H), 7.56-7.47 (m, 3H), 7.46-7.38 (m,
1H), 6.78 (t,J=7.0 Hz, 1H), 4.74-4.63 (m, 1H). 13C NMR (100 MHz, CDCl;): ¢ 137.0,
133.2, 131.4, 130.0, 129.0, 128.9, 128.1, 127.0, 120.9, 120.5 (d, J = 286.8 Hz), 112.8,
112.2, 77.2-75.5 (m). F NMR (376 MHz, CDCl;): ¢ -72.7. HRMS (ESI) calculated
for Ci6HoBrF¢N,O (M+H)": 438.9875; found: 438.9876.
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Figure S2. 'H NMR spectrum of compound 2a
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Figure S33. '°F NMR spectrum of compound 2k
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Figure S34. 3C NMR spectrum of compound 2k
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Figure S36. '°F NMR spectrum of compound 21
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Figure S37. 3C NMR spectrum of compound 21
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Figure S38. '"H NMR spectrum of compound 2m
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Figure S39. ”F NMR spectrum of compound 2m
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Figure S40. 3C NMR spectrum of compound 2m
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Figure S41. '"H NMR spectrum of compound 2n
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Figure S42. '°F NMR spectrum of compound 2n
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Figure S43. °C NMR spectrum of compound 2n
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Figure S44. '"H NMR spectrum of compound 20
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Figure S45. '°F NMR spectrum of compound 20
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Figure S46. 3C NMR spectrum of compound 20
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Figure S47. '"H NMR spectrum of compound 2p
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Figure S52. 3C NMR spectrum of compound 2q
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Figure S54. '°F NMR spectrum of compound 2r
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Figure S56. "H NMR spectrum of compound 2s
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Figure S58. 3C NMR spectrum of compound 2s
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Figure S61. 3C NMR spectrum of compound 2t
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Figure S62. '"H NMR spectrum of compound 2u
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Figure S63. '°F NMR spectrum of compound 2u
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Figure S64. 3C NMR spectrum of compound 2u
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Figure S65. 'H NMR spectrum of compound 2v
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Figure S67. 3C NMR spectrum of compound 2v

9. Determination of Structure of 2a

The structure of 2a was determined by the X-ray diffraction. Recrystallized from
dichloromethane/n-hexane. Further information can be found in the CIF file. This crystal was

deposited in the Cambridge Crystallographic Data Centre and assigned as CCDC 2156712.
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Table 1. Crystal data and structure refinement for 202111300.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group
a/A
b/A
c/A

o

o/
p/e
y/°
Volume/A3
Z
Pealcg/cm’
wmm-!
F(000)
Crystal size/mm3
Radiation

20 range for data collection/°

202111300
Ci6H1oFsN2O
360.26
293(2)
orthorhombic
Pna2,
9.4804(2)
10.7171(3)
14.9246(5)

90
90
90
1516.37(8)

4
1.578
1.341
728.0
0.16 x 0.13 x 0.1
CuKo (A =1.54184)
10.162 to 141.432




Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (1)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

-11<h<8,-13<k<12,-18<1<11
5527
2085 [Rine = 0.0285, Rgigma = 0.0301]
2085/1/226
1.053
R;=0.0399, wR, =0.1016
R; =0.0491, wR, = 0.1102
0.12/-0.18




