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General Information

Melting point was performed on an X-5 digital melting point apparatus without
correcting. *H, 3C and °F NMR spectra were collected on a Varian AS600 spectrometer in
CDCl3 using tetramethylsilane (TMS) as an internal standard. The fluorescence spectra were
recorded with a Hitachi F-4600 spectrophotometer at room temperature.

High-resolution mass spectra (HRMS) were obtained with a LCMS-IT-TOF mass
spectrometer. Single-crystal X-ray analysis was obtained using Bruker APEX2 Smart CCD.
Reactions were monitored using thin-layer chromatography (TLC) and visualized with UV
light at 254 or 365 nm.

UV-vis absorption spectra were obtained with Shimadazu UV-2700 spectrophotometer at
room temperature. Absolute PL quantum yields (®r) were measured by Edinburgh FLS 980
fluorescence spectrometer with a calibrated integrating sphere. Dynamic light scattering (DLS)
experiments were performed on Malvern Zetasizer Nano ZS90.

All reagents and solvents were purchased from commercial sources and used without
further purification. 2-Substituted benzimidazoles 1 (except for 1a) were synthesized from
o-phenylenediamines and various acids according to the literature procedure™ 2 (see the

following for details).



Experimental Procedure for Compounds 1b-1z

2

NH

X2 160 °C XeNR

|

R + R2ZCOOH R P S>—

NH, N

H

1b-1d; 10-1t

R'=H, R? = Me (1b); R' = H, R? = Et (1c); R' = H, R? = n-Bu (1d);

R'=4-Me, R? = H (10); R' = 4-CI, R? = H (1p); R = 4,5-diMe, R? = H (1q);

R' =4,5-diCl, R? = H (1r); R' = 4,5-diCl, R?> = Me (1s); R = 4,5-diF, R> = H (1t)

According to the reported procedurel™, compounds 1b-1d and lo-1t were synthesized.
The appropriate aromatic diamine (2.0 mmol, 1.0 equiv.) and carboxylic acid (10 equiv.) were
heated in a sealed tube at 160 <C for 6 h. The reaction mixture was cooled to room
temperature and ammonia solution was added. The mixture was cooled in ice until precipitate
was formed. The resulting solid was recrystallised from aqueous ethanol to give the desired

compound 1.

NH 2
X 2 4 M HCI, reflux x—N R
1 ’ '
R ©: + R2>COOH P e
NH, N

1e-1n; 1u-1z

R'=H, R? = Ph (1e); R' = H, R? = 4-Me-Ph (1f); R" = H, R? = 4-OMe-Ph (1g)
R'=H, R2 = 4-CI-Ph (1h); R" = H, R? = 4-Br-Ph (1i); R' = H, R? = 4-NO,-Ph (1j)
R'=H, R = 3-OMe-Ph (1k); R" = H, R? = 2-F-Ph (1I); R" = H, R? = 2-Br-Ph (1m)

R' = H, R% = 2-Naphthyl (1n); R! = 4-Me, R? = Ph (1u); R! = 4-Me, R? = 4-CI-Ph (1v)
R' = 4-Me, R? = 4-CI-Ph (1w); R = 4,5-diMe, R? = 4-CI-Ph (1x)

R" = 4,5-diCl, R? = 4-CI-Ph (1y); R" = 4,5-diF, R? = 4-CI-Ph (12)

According to the reported procedure?, compounds 1e-1n and 1u-1z were synthesized. A
mixture of appropriate aromatic diamine (2.0 mmol, 1.0 equiv) and carboxylic acid (1.5 equiv)
in 4 M HCI (20.0 mL) was refluxed for 6 h. After monitoring the end of the reaction on TLC,
the mixture was cooled to room temperature and neutralized by ammonia solution. And the
mixture was cooled in ice until precipitate was formed. The resulting solid was recrystallised

from aqueous ethanol to give the desired compound 1.



Experimental Procedure for Compounds 3a-3n and 4a-4k
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The mixture of 2-substituted 1H-benzo[d]imidazole 1 (0.30 mmol), K2COz (0.75 mmol),
and a-bromocinnamaldehyde 2 (0.45 mmol) in DMF (2 mL) was stirred at 140 °C (or 120 °C)
for 12 h. After the completion of the reaction, the reaction mixture was quenched with H.O
(15 mL) and extracted with dichloromethane (3 %15 mL). Then, the organic layer was dried
over anhydrous Na>SOas. After filtration and evaporation of the solvents under reduced
pressure, the crude product was purified by column chromatography on silica gel to afford the

desired product 3 or 4.



Photophysical Properties of Compounds 3a, 3e, 3f, 3g, 3n
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Figure S1  Emission spectra of compound 3b in different solvents (¢ = 10 uM, fex = 252

nm).
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Figure S2 Emission spectra of compound 3e in different solvents (¢ = 10 uM, Xex = 278

nm).
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Figure S3  Emission spectra of compound 3f in different solvents (¢ = 10 uM, Aex = 289
nm).
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Figure S4 Emission spectra of compound 3g in different solvents (¢ = 10 uM, Aex = 281
nm).



—— Hexane
— DCM
—EA
—— THF
—— Dioxane
—— MeCN
—— EtOH
—— DMF
— DMSO

Intensity (a.u.)

500 700

Wavelength (nm)

Figure S5 Emission spectra of compound 3n in different solvents (¢ = 10 uM, Aex = 256
nm).
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Figure S6 Emission spectra of compound 4c in different solvents (¢ = 10 uM, Xex = 261
nm).
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Figure S7 Emission spectra of compound 3e upon increasing the fraction of water in THF
(C =10 ILLM, kex =278 nm).
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Figure S8 Emission profile of compound 3e upon increasing the fraction of water in THF (c
=10 uM, Xex = 278 nm).
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Figure S11 Emission spectra of compound 3g upon increasing the fraction of water in THF
(C =10 ILLM, Aex = 281 nm).
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Figure S12 Emission profile of compound 3g upon increasing the fraction of water in THF
(c =10 uM, Xex = 281 nm).
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Figure S13 Emission spectra of compound 3n upon increasing the fraction of water in THF
(C =10 ILLM, kex =256 nm).
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Figure S14 Emission profile of compound 3n upon increasing the fraction of water in THF
(c =10 uM, Xex = 256 nm).
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Figure S15 Emission spectra of compound 4c upon increasing the fraction of water in THF
(C =10 ILLM, kex =261 nm).
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Figure S16 Emission profile of compound 4c upon increasing the fraction of water in THF
(c =10 uM, Xex = 261 nm).
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Figure S17 DLS curves of 3e upon increasing the fraction of water in THF (c = 10 uM)
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Figure S18 DLS curves of 3f upon increasing the fraction of water in THF (c = 10 uM).
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Figure S19 DLS curves of 3g upon increasing the fraction of water in THF (¢ = 10 uM).
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Figure S20 DLS curves of 3n upon increasing the fraction of water in THF (c = 10 uM).
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Figure S21 DLS curves of 4c upon increasing the fraction of water in THF (c = 10 uM).
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Fluorescence Responses of 3b to NAEs

Achieving the detection of nitroaromatic explosives (NAESs), e.g. picric acid (PA), is
important for environmental protection and public security®®. Compared with other NAEs, PA
is of relatively high burst energy, toxicity and solubility in water. Therefore, the development
of reliable sensing materials for rapid and sensitive detection of PA in aqueous solution has
received special attention®. The charge-transfer emission quenching effect between PA,
namely an electron-deficient compound, and electron-rich AlEgens is an approach for
detecting PAL: 81, Thus, based on the research foundation of small-molecular fluorescent
probes in our laboratory®°! we investigated the fluorescence detection application for NAEs,
especially PA.

Caution! Aromatic explosives, e.g., picric acid (PA) and 2,4-dinitrophenol (DNP), used
in the present study are highly explosive and should be used only in small quantities.

Compound 3b has the best fluorescence intensity at 95% fw of THF solvent, and it is
conducive to the detection of water-soluble PA. In view of this fact, we used 3b as an
example to study the photoluminescence (PL) spectra of 3b upon adding PA solution in
THF/H20 solvent (fw = 95%). With the addition of PA solution (0-10 equiv.) into 3b solution,
the fluorescence intensity of compound 3b at 440 nm is significantly decreased. Especially,
when the PA concentration is 100 uM, the fluorescence quenching efficiency can reach to
95.7% (see Figure 3 in the main text).

2400 ° Equation y=a+bx
Weight No Weighting
E Residual Sum of ~ 942.13333
Squares
Pearson's r -0.99833
Adj. R-Square 0.98583
Value Standard Error
Intercept 2373.6666 11.10741
Slope -126.8 3.66866

2300+
2200; E
2100:
2000;

1900

PL intensity (a.u.)

1800 +

1700 A

0 | é I 4 I 6
PA (uM)

Figure S22 The fluorescence intensity of 3b at 440 nm as a function of picric acid
concentration.
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Limit of detection (LOD) is usually used as the standard for judging probe sensitivity.
First, the standard deviation (J) of the blank measurements (n = 10) is calculated, and ¢ =
1.795. Then, a calibration curve is plotted between the luminescence intensity of 3b and the
concentration of PA, the slope of the calibration curve K = -126.8 (Figure S22).

According to the literature!®!, LOD is determined by using the equation:

LOD = 30/K

The corresponding LOD can be calculated to be 4.25 X 108 M (9.73 ppb). This value of

LOD possesses certain advantages among the reported PA probesf® 1131,
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Figure S23  Stern-Volmer plot in response to PA.

To further evaluate the quenching efficiency, the fluorometric titration data of 3b are
transformed to the Stern-Volmer plot as shown in Figure S23. According to the literaturel*4],
in this fluorescence quenching experiments, Stern-Volmer quenching constant (Ksv) can be
calculated according to the Stern-Volmer equation:

lo/1-1 = Ksv [Q]

Where lpand | are the fluorescence intensities observed in the absence and presence of
PA, respectively; [Q] is the quencher concentration.

Thus, the quenching constant Ksv is calculated to be 7.27 x10* M7, and this value is
higher than those of some reported PA probes.[? 13 15-17]

We further explored the fluorometric detection experiments of other NAEs to study the

17



selectivity of 3b for sensing PA (see Table S1). When 10 equivalents of other NAEs (or
analogues) are added dropwise to the THF/H2O (fw = 95%) solution of 3b, the fluorescence
intensity is quenched to different degrees. Among them, 3b has a moderate response to
2,4-dinitrophenol (2,4-DNP), 4-nitrobenzoic acid (4-NBAc), 4-nitrobenzaldehyde (4-NBA)
and 1-methyl-2,4-dinitrobenzene (4-DNT), respectively. The quenching efficiency is between
41.0% and 75.0%. However, 3b has no obvious response to phenol, nitrobenzene (NB),
4-nitrophenol (4-NP), 4-nitrotoluene (4-NT) and nitromethane (NM), respectively. The
quenching efficiency is 20.4-29.2%.

Table S1  Sensing performance of 3b towards NAEs (or analogues).

NAEs Structure Qu_e r.‘Ch'”g NAEs Structure Qu_e r.“’“'”%
efficiency efficiency
PA o L e PhOH T 29.2%
0,
(picric acid) To, 95.7% (phenol)
2,4-DNP ©/ NB o 26.0%
. 75.0% .
(2,4-dinitrophenol) To, 5.0% (nitrobenzene) No,
4-NBAC 4-NP <>
0, 0,
(4-nitrobenzoic acid) lo, 08.7% (4-nitrophenol) To, 22.4%
CHO CHs
4-NBA 4-NT <>
0, 0,
(4-nitrobenzaldehyde) o, 01.6% (4-nitrotoluene) lo, 21.5%
4-DNT NM
- - - 0, 0,
(1-methyl-2,4 41.0% (Nitromethane) CH:NO,  20.4%

dinitrobenzene)

2 The quenching efficiency were calculated after adding 10 equiv. NACs into 3b solution.

In a word, 3b can be used as a fluorescent probe to detect PA by “turn-off” response in
aqueous system and has the advantages of low detection limit and large quenching constant.
At the same time, 3b also has a moderate response to some other NAEs.
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Data of Single-crystal X-ray Analysis

Table S2  Crystal data and structure refinement for 3b.

Compound 3b
Empirical formula C1s H1aN2
Formula weight 258.31
Temperature (K) 297
Wavelength (A) 0.71073
Crystal system Monoclinic
Space group P121/n1l

Unit cell dimensions (A, 9

Volume (A%)

Z

Density (calculated) (Mg/m®)
Absorption coefficient (mm™)
F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.998
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

a =10.6034(8), b = 12.7690(11), ¢ =10.6190(9)
a =90, #=110.867(9), y =90

1343.5(2)

4

1.277

0.076

544.0

6.768 to 49.996

-9<=h<=12, -12<=k<=15, -12<=I<=12
6242

2366 [R(int) = 0.0496, R(sigma) = 0.0672]
99.6%

Semi-empirical from equivalents

1.00000 and 0.721

Full-matrix least-squares on F2

2366 /0/182

1.061

R1=0.0611, wR> =0.1172

R1=0.1017, wR2> = 0.1372

0.14 and -0.22 e.A-3

Fig. S24

The molecular structure of 3b.
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Table S3 Crystal data and structure refinement for 3f,

Compound 3f
Empirical formula C24 H1sN2
Formula weight 334.40
Temperature (K) 297
Wavelength (A) 0.71073
Crystal system Monoclinic
Space group P121/n1l

Unit cell dimensions (A, 9

Volume (A%)

Z

Density (calculated) (Mg/m?®)
Absorption coefficient (mm™)
F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 29.397°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

a=9.9393(11), b = 10.0786(16), c = 10.2828(11)
a =106.688(12), # = 91.551(9), y = 116.591(13)
867.6(2)

2

1.280

0.075

352.0

7.364 t0 58.794

-13<=h<=9, -11<=k<=13, -14<=I<=13

6873

3953 [R(int) = 0.0229, R(sigma) = 0.511]

82.5 %

Semi-empirical from equivalents

1.00000 and 0.778

Full-matrix least-squares on F2

3953/01/237

1.050

R1 =0.0544, wR> = 0.1159

R1=0.1015, wR> = 0.1464

0.16 and -0.15 e.A-3

Fig. S25

The molecular structure of 3f.
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Table S4 Crystal data and structure refinement for 3i.

Compound 3i

Empirical formula C23 His CI N
Formula weight 354.82
Temperature (K) 297
Wavelength (A) 0.71073
Crystal system Monoclinic
Space group P121/n1l

Unit cell dimensions (A, 9

Volume (A%)

Z

Density (calculated) (Mg/m®)
Absorption coefficient (mm™)
F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 29.408 <
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

a =9.8768(10), b = 9.9849(14), ¢ =10.2735(14)
a =106.386 (12), = 91.697(10), y = 116.134(12)
858.6(2)

2

1.372

0.231

368.0

7.358 t0 58.816 deg

-13<=h<=13, -12<=k<=10, -12<=I<=14

7162

3948 [R(int) = 0.0245, R(sigma) = 0.0495]
83.3 %

Semi-empirical from equivalents

1.000 and 0.937

Full-matrix least-squares on F2

3948/0/236

1.021

R1 =0.0528, wR> = 0.1064

R1=0.0975, wR2 = 0.1298

0.22 and -0.30 e.A-3

Fig. S26

The molecular structure of 3i.
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Table S5 Crystal data and structure refinement for 3;j.

Compound 3j

Empirical formula C23H15N302

Formula weight 365.38

Temperature (K) 297

Wavelength (A) 0.71073

Crystal system Monoclinic

Space group P121/n1l

Unit cell dimensions (A, 9 a=9.9767(11), b =10.2000(11), ¢ =10.3359(12)
a =107.613(5), # = 91.055(9), y = 117.427(11)

Volume (A 874.20(19)

z 2

Density (calculated) (Mg/m?) 1.388

Absorption coefficient (mm™) 0.091

F(000) 380.0

Theta range for data collection 6.856 to 49.998 deg

Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.999°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

-11<=h<=10, -8<=k<=12, -12<=I<=11
6378

3076 [R(int) = 0.0376, R(sigma) = 0.0719]
99.7 %

Semi-empirical from equivalents
1.000 and 0.937

Full-matrix least-squares on F?
3076/0/253

1.017

R1=0.0626, wR2 = 0.1243
R1=0.1216, wR> = 0.1541

0.19 and -0.18 e.A-3

Fig. S27

The molecular structure of 3;j.
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Table S6 Crystal data and structure refinement for 4i.

Compound 4i
Empirical formula CasH19CIN>
Formula weight 382.87
Temperature (K) 293
Wavelength (A) 0.71073
Crystal system Monoclinic
Space group P121/n1l

Unit cell dimensions (A, 9

Volume (A

Z

Density (calculated) (Mg/m?)
Absorption coefficient (mm™)
F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.998<
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

a=10.0520(9), b = 10.4783(11), c =18.7614(15)
a =90, f=93.129 (8), y =90

1973.2(3)

4

1.289

0.206

800.0

6.972 to0 49.996

-11<=h<=11, -8<=k<=12, -22<=I<=22
8419

3462 [R(int) = 0.0309, R(sigma) = 0.0578]
99.8 %

Semi-empirical from equivalents

1.000 and 0.110

Full-matrix least-squares on F?

3462 /0/ 255

1.035

R1=0.0560, wR> = 0.1132
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Characterization Data for All Products 3a-3n, 4a-4k, 3aa and 3ab

1-Phenylbenzo[4,5]imidazo[1,2-a]pyridine (3a), yellowish waxy (61 mg, 83%); H
NMR (600 MHz, CDCls), J, ppm: 6.59 (d, J = 8.4 Hz, 1H), 6.67 (d, J = 6.6 Hz, 1H), 6.96-
7.00 (m, 1H), 7.42 (t, J = 7.2 Hz, 1H), 7.45-7.49 (m, 1H), 7.55 (d, J = 7.2 Hz, 2H), 7.59-7.62
(m, 2H), 7.64-7.67 (m, 1H), 7.73 (d, J = 9.6 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H); *C NMR (150
MHz, CDCls), o, ppm: 112.1, 114.7, 116.9, 119.7, 120.4, 125.2, 129.0, 129.1, 129.2, 129.3,
130.1, 134.5, 141.3, 145.0, 149.6; ESI-HRMS, m/z: Calcd for Ci7H13N2 [M+H]*, 245.1073,
found: 245.1096.

4-Methyl-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3b), yellow solid (59 mg, 76%);
m.p. 151-153 °C; *H NMR (600 MHz, CDCls), 6, ppm: 2.78 (s, 3H), 6.59-6.63 (m, 2H), 6.96-
6.99 (m, 1H), 7.30 (d, J = 7.2 Hz, 1H), 7.42 (t, J = 7.2 Hz, 1H), 7.55 (d, J = 8.4 Hz, 2H), 7.59-
7.66 (m, 3H), 7.98 (d, J = 9.0 Hz, 1H); ¥*C NMR (150 MHz, CDCls), 6, ppm: 17.7, 112.1,
114.7, 119.8, 120.3, 124.9, 126.4, 127.6, 129.0, 129.2, 129.7, 129.8, 134.7, 139.0, 144.7,
150.0; ESI-HRMS, m/z: Calcd for C1gH1sN2 [M+H]", 259.1230, found: 259.1240.

4-Ethyl-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3c), yellow solid (60 mg, 74%); m.p.
99-101 °C; *H NMR (600 MHz, CDCls), 8, ppm: 1.51 (t, J = 7.2 Hz, 3H), 3.23 (g, J = 7.2 Hz,
2H), 6.60 (d, J = 8.4 Hz, 1H), 6.65 (d, J = 7.2 Hz, 1H), 6.95-6.99 (m, 1H), 7.31 (d, J = 7.2 Hz,
1H), 7.42 (t, J = 7.8 Hz, 1H), 7.56 (d, J = 7.8 Hz, 2H), 7.59-7.62 (m, 2H), 7.63-7.66 (m, 1H),
7.98 (d, J = 7.8 Hz, 1H); 3C NMR (150 MHz, CDCly), 6, ppm: 13.1, 24.3, 112.1, 114.7, 119.7,
120.2, 124.9, 125.5, 129.0, 129.2, 129.7, 129.8, 132.1, 134.8, 138.8, 144.7, 149.6; ESI-HRMS,
m/z: Calcd for C19H17N2 [M+H]*, 273.1386, found: 273.1388.

4-Butyl-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3d), yellowish waxy (69 mg, 77%);
'H NMR (600 MHz, CDCls), 6, ppm: 1.03 (t, J = 7.2 Hz, 3H), 1.53-1.58 (m, 2H), 1.89-1.95
(m, 2H), 3.20 (t, J = 7.2 Hz, 2H), 6.60 (d, J = 8.4 Hz, 1H), 6.64 (d, J = 7.2 Hz, 1H), 6.95-6.98
(m, 1H), 7.29 (d, J = 7.2 Hz, 1H), 7.41 (t, J = 7.2 Hz, 1H), 7.55 (d, J = 7.2 Hz, 2H), 7.59-7.62
(m, 2H), 7.63-7.66 (m, 1H), 7.98 (d, J = 8.4 Hz, 1H); 13C NMR (150 MHz, CDCls), &, ppm:
14.1, 22.7, 30.7, 30.9, 112.1, 114.7, 119.7, 120.1, 124.9, 126.2, 129.0, 129.2, 129.7, 129.8,
130.8, 134.8, 138.8, 144.7, 149.7; ESI-HRMS, m/z: Calcd for Cz1H2:N2 [M+H]*, 301.1699,
found: 301.1696.

1,4-Diphenylbenzo[4,5]imidazo[1,2-a]pyridine (3e), yellowish solid (87 mg, 90%); m.p.
146-148 °C; 'H NMR (600 MHz, CDCls), 6, ppm: 6.65 (d, J = 8.4 Hz, 1H), 6.79 (d, J = 7.2
Hz, 1H), 6.99-7.03 (m, 1H), 7.44 (t, J = 7.2 Hz, 1H), 7.47 (t, J = 7.2 Hz, 1H), 7.56-7.90 (m,
8H), 8.02 (d, J = 8.4 Hz, 1H), 8.11 (d, J = 7.8 Hz, 2H); *C NMR (150 MHz, CDCls), J, ppm:
112.4, 114.7, 120.2, 120.5, 125.0, 127.6, 128.4, 128.7, 129.1, 129.2, 129.5, 129.6, 130.0,
134.6, 136.9, 140.2, 145.1, 148.5; ESI-HRMS, m/z: Calcd for Ca3H17N2 [M+H]*, 321.1386,
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found: 321.1393.
1-Phenyl-4-(p-tolyl)benzo[4,5]imidazo[1,2-a]pyridine (3f), yellowish solid (87 mg,
87%); m.p. 209-211 °C; *H NMR (600 MHz, CDCls), 6, ppm: 2.49 (s, 3H), 6.65 (d, J = 8.4
Hz, 1H), 6.77 (d, J = 7.2 Hz, 1H), 6.99-7.02 (m, 1H), 7.40 (d, J = 7.8 Hz, 2H), 7.42-7.45 (m,
1H), 7.55 (d, J = 7.2 Hz, 1H), 7.60-7.67 (m, 5H), 8.00-8.03 (m, 3H); *C NMR (150 MHz,
CDCly), o, ppm: 21.4, 112.4, 114.7, 120.2, 120.4, 125.0, 127.2, 129.0, 129.1, 129.4, 129.5,
129.6, 130.0, 134.0, 134.7, 138.2, 139.9, 145.1, 148.7; ESI-HRMS, m/z: Calcd for Co4H19N>
[M+H]*, 335.1543, found: 335.1557.
4-(4-Methoxyphenyl)-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3g), yellow solid (96
mg, 91%); m.p. 186-188 °C; 'H NMR (600 MHz, CDCls), J, ppm: 3.92 (s, 3H), 6.64 (d, J =
8.4 Hz, 1H), 6.77 (d, J = 6.6 Hz, 1H), 6.97-7.01 (m, 1H), 7.12 (d, J = 8.4 Hz, 2H), 7.41-7.44
(m, 1H), 7.53 (d, J = 6.6 Hz, 1H), 7.60-7.67 (m, 5H), 8.00 (d, J = 7.8 Hz, 1H), 8.08 (d, J = 8.4
Hz, 2H); 3C NMR (150 MHz, CDCls), 6, ppm: 55.4, 112.4, 114.1, 114.7, 120.2, 120.4, 124.9,
126.7,129.1, 129.1, 129.2, 129.3, 129.6, 129.9, 130.3, 134.7, 137.7, 145.1, 148.7, 159.8; ESI-
HRMS, m/z: Calcd for C24H19N2O [M+H]*, 351.1492, found: 351.1535.
4-(4-Chlorophenyl)-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3h), yellow solid (99
mg, 93%); m.p. 212-214 °C; *H NMR (600 MHz, CDCls), J, ppm: 6.63 (d, J = 9.0 Hz, 1H),
6.79 (d, J = 6.6 Hz, 1H), 6.99-7.02 (m, 1H), 7.43 (t, J = 7.2 Hz, 1H), 7.53-7.57 (m, 3H), 7.60-
7.69 (m, 5H), 7.98 (d, J = 7.8 Hz, 1H), 8.06 (d, J = 9.0 Hz, 2H); *C NMR (150 MHz, CDCls),
o, ppm: 112.3, 114.7, 120.1, 120.6, 125.2, 127.5, 128.2, 128.8, 129.1, 129.2, 129.5, 130.1,
130.4, 134.3, 134.5, 135.2, 140.6, 145.0, 148.2; ESI-HRMS, m/z: Calcd for C23H1sCIN2
[M+H]*, 355.0997, found: 355.0987.
4-(4-Bromophenyl)-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3i), yellow solid (106
mg, 89%); m.p. 236-238 °C; 'H NMR (600 MHz, CDCls), J, ppm: 6.63 (d, J = 8.4 Hz, 1H),
6.79 (d, J = 6.6 Hz, 1H), 6.99-7.02 (m, 1H), 7.43 (t, J = 7.2 Hz, 1H), 7.56 (d, J = 6.6 Hz, 1H),
7.61 (d, J = 7.8 Hz, 2H), 7.63-7.65 (m, 2H), 7.67-7.71 (m, 3H), 7.98-8.01 (m, 3H); °C NMR
(150 MHz, CDCly), o, ppm: 112.3, 114.7, 120.1, 120.6, 122.6, 125.2, 127.5, 128.2, 129.0,
129.2, 129.5, 130.1, 130.7, 131.8, 134.5, 135.7, 140.6, 145.0, 148.2; ESI-HRMS, m/z: Calcd
for C23H16BrN2 [M+H]*, 399.0491, found: 399.0502.
4-(4-Nitrophenyl)-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3j), yellow solid (50 mg,
45%); m.p. 268-270 °C; *H NMR (600 MHz, CDCls), 6, ppm: 6.65 (d, J = 9.0 Hz, 1H), 6.85
(d, J=7.2 Hz, 1H), 7.02-7.05 (m, 1H), 7.46 (t, J = 7.2 Hz, 1H), 7.62 (d, J = 6.6 Hz, 2H), 7.65-
7.71 (m, 4H), 7.99 (d, J = 8.4 Hz, 1H), 8.34 (d, J = 9.0 Hz, 2H), 8.43 (d, J = 9.0 Hz, 2H); *C
NMR (150 MHz, CDCls), 6, ppm: 112.1, 114.8, 120.2, 121.0, 123.9, 125.5, 126.8, 128.5,
128.9, 129.3, 129.4, 129.9, 130.3, 134.2, 141.9, 143.3, 145.0, 147.5 (C-5), 147.7; ESI-HRMS,
m/z: Calcd for C23H16N302 [M+H]", 366.1237, found: 366.1284.
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4-(3-Methoxyphenyl)-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3k), yellowish solid
(99 mg, 94%); m.p. 180-182 °C; *H NMR (600 MHz, CDCls), J, ppm: 3.94 (s, 3H), 6.64 (d, J
= 8.4 Hz, 1H), 6.78 (d, J = 6.6 Hz, 1H), 6.98-7.04 (m, 2H), 7.43 (t, J = 7.2 Hz, 1H), 7.47-7.50
(m, 1H), 7.58 (d, J = 6.6 Hz, 1H), 7.61-7.65 (m, 4H), 7.67 (d, J = 6.6 Hz, 2H), 7.71 (s, 1H),
8.00 (d, J = 8.4 Hz, 1H); C NMR (150 MHz, CDCls), J, ppm: 55.4, 112.3, 114.0, 114.7,
114.9, 120.4, 120.6, 121.6, 125.0, 127.7, 129.1, 129.2, 129.3, 129.5, 129.6, 130.0, 134.6,
138.2, 140.3, 145.1, 148.5, 159.7; ESI-HRMS, m/z: Calcd for C2sH1oN20 [M+H]", 351.1492,
found: 351.1496.

4-(2-Fluorophenyl)-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3I), yellow solid (87 mg,
86%); m.p. 65-67 °C; 'H NMR (600 MHz, CDCls), J, ppm: 6.65 (d, J = 9.0 Hz, 1H), 6.79 (d,
J =7.2 Hz, 1H), 6.99-7.02 (m, 1H), 7.28-7.31 (m, 1H), 7.35-7.38 (m, 1H), 7.43 (t, J = 7.2 Hz,
1H), 7.45-7.48 (m, 1H), 7.59 (d, J = 7.2 Hz, 1H), 7.61-7.70 (m, 5H), 7.98-8.01 (m, 2H); 3C
NMR (150 MHz, CDCls), d, ppm: 112.0, 114.7, 116.2 (d, J = 22.5 Hz), 120.2, 120.5, 123.8,
124.3 (d, J = 3.0 Hz), 1245 (d, J = 13.5 Hz), 125.1, 129.1, 129.2, 129.7 (d, J = 37.5 Hz),
130.0 (d, J = 25.5 Hz), 130.1, 132.1 (d, J = 3.0 Hz), 134.5, 140.9, 145.1, 148.4, 160.18 (d, J =
246.0 Hz); F NMR (564 MHz, CDCls), ¢, ppm: -115.1; ESI-HRMS, m/z: Calcd for
C23H1FN2 [M+H]*, 339.1292, found: 339.1287.

4-(2-Bromophenyl)-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3m), yellow solid (99
mg, 83%); m.p. 79-81 °C; *H NMR (600 MHz, CDCls), J, ppm: 6.66 (d, J = 9.0 Hz, 1H), 6.79
(d, J = 6.6 Hz, 1H), 6.98-7.02 (m, 1H), 7.33-7.36 (m, 1H), 7.42 (t, J = 7.8 Hz, 1H), 7.47-7.52
(m, 2H), 7.64-7.70 (m, 6H, ArH), 7.79 (d, J = 7.8 Hz, 1H), 7.97 (d, J = 8.4 Hz, 1H); 1*C NMR
(150 MHz, CDCl3), d, ppm: 111.7, 114.7, 120.2, 120.5, 123.7, 125.1, 127.5, 129.0, 129.1,
129.2, 129.6, 129.8, 130.0, 130.1, 132.0, 133.4, 134.5, 137.7, 141.0 (C-6), 145.1, 148.4; ESI-
HRMS, m/z: Calcd for C23H16BrN2 [M+H]*, 399.0491, found: 399.0502.

4-(Naphthalen-1-yl)-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (3n), yellow solid (89
mg, 80%); m.p. 175-177 °C; 'H NMR (600 MHz, CDCls), , ppm: 6.71 (d, J = 9.0 Hz, 1H),
6.85 (d, J = 7.2 Hz, 1H), 7.00-7.04 (m, 1H), 7.40-7.45 (m, 2H), 7.52-7.56 (m, 2H), 7.66-7.73
(m, 6H), 6.81 (d, J = 7.2 Hz, 1H), 7.85 (d, J = 8.4 Hz, 1H), 6.93 (d, J = 8.4 Hz, 1H), 7.98 (d, J
= 8.4 Hz, 1H), 8.01 (d, J = 8.4 Hz, 1H); 3C NMR (150 MHz, CDCls), 6, ppm: 112.0, 114.7,
120.3, 120.5, 125.1, 125.6, 125.9, 126.0, 126.1, 128.0, 128.5, 128.9, 129.1, 129.2, 129.6,
130.1, 130.3, 132.1, 134.1, 134.6, 134.8, 140.8, 145.1, 149.4; ESI-HRMS, m/z: Calcd for
Co7H19N2 [M+H]", 371.1543, found: 371.1554.

Mixture of 7-methyl-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4a) and 8-methyl-1-
phenylbenzo[4,5]-imidazo[1,2-a]pyridine (4a’), inseparable white solid (4a/4a’ = 3/4; 54 mg,
70%); 'H NMR (600 MHz, CDCls), , ppm: 2.25 (s, 3H, 4a), 2.47 (s, 3H, 4a’), 6.32 (s, 1H,
4a), 6.44 (d, J = 8.4 Hz, 1H, 4a"), 6.62-6.64 (m, 1H, 4a; 1H, 4a"), 6.78 (d, J = 8.4 Hz, 1H, 4a"),
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7.23 (d, J = 7.8 Hz, 1H, 4a), 7.39-7.44 (m, 1H, 4a; 1H, 4a"), 7.52-7.53 (m, 2H, 4a; 2H, 4a’),
7.56-7.64 (m, 3H, 4a; 3H, 4a’), 7.68-7.69 (m, 1H, 4a; 2H, 4a'), 7.78 (d, J = 8.4 Hz, 1H, 4a);
13C NMR (150 MHz, CDCls), J, ppm: 21.72 (4a’), 21.93 (4a), 111.85 (4a’), 114.18 (4a"),
114.54 (4a), 116.66 (4a"), 116.85 (4a'), 119.14 (4a), 122.12 (4a"), 126.88 (4a), 127.33 (4a),
128.61 (4a"), 128.88 (4a'), 129.00 (4a/4a’), 129.04 (4a), 129.08 (4a"), 129.33 (4a), 129.96
(4a), 129.99 (4a’), 130.09 (4a), 134.56 (4a'), 134.61 (4a), 135.18 (4a), 141.13 (4a’), 141.16
(4a), 143.10 (4a), 145.38 (4a'"), 149.33 (4a), 149.65 (4a"); ESI-HRMS, m/z: Calcd for
CisH1sN2 [M+H]*, 259.1230, found: 259.1273.
7-Chloro-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4b), yellow solid (35 mg, 42%);
m.p. 160-162 °C; *H NMR (600 MHz, CDCls), 6, ppm: 6.47 (d, J = 9.0 Hz, 1H), 6.71 (d, J =
6.6 Hz, 1H), 6.92-6.94 (dd, J: = 9.0 Hz, J> = 1.8 Hz, 1H), 7.50-7.52 (m, 1H), 7.54 (d, J = 7.2
Hz, 2H), 7.60-7.63 (m, 2H), 7.65-7.68 (m, 1H), 7.72 (d, J = 9.0 Hz, 1H), 7.87 (d, J = 1.8 Hz,
1H); C NMR (150 MHz, CDCls), &, ppm: 112.5, 115.4, 116.8, 119.0, 120.9, 127.8, 128.9,
129.3, 129.8, 130.3, 130.9, 134.1, 141.3, 145.8, 150.3; ESI-HRMS, m/z: Calcd for
C17H12CIN2 [M+H]*, 279.0684, found: 279.0710.
8-Chloro-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4b"), yellow solid (36 mg, 43%);
m.p. 184-186 °C; *H NMR (600 MHz, CDCls), 6, ppm: 6.52 (d, J = 1.8 Hz, 1H), 6.71 (d, J =
6.6 Hz, 1H), 7.38-7.40 (dd, J; = 9.0 Hz, J, = 1.8 Hz, 1H), 7.48-7.51 (m, 1H), 7.55 (d, J = 7.2
Hz, 2H), 7.63-7.66 (m, 2H), 7.68-7.73 (m, 2H), 7.83 (d, J = 9.0 Hz, 2H); **C NMR (150 MHz,
CDCls), 0, ppm: 112.4, 114.7, 117.0, 120.4, 125.7, 125.9, 128.9, 129.3, 129.5, 129.6, 130.4,
133.9, 141.2, 143.5, 150.1; ESI-HRMS, m/z: Calcd for C17H12CIN2 [M+H]", 279.0684, found:
279.0710.
7,8-Dichloro-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4c), yellowish solid (70 mg,
75%); m.p. 231-233 °C; *H NMR (600 MHz, CDCls), 6, ppm: 6.60 (s, 1H), 6.72 (d, J = 7.8
Hz, 1H), 7.51-7.53 (m, 3H), 7.63-7.66 (m, 2H), 7.69-7.70 (m, 2H), 7.95 (s, 1H); °C NMR
(150 MHz, CDClg), ¢, ppm: 112.7, 115.9, 116.9, 120.3, 123.9, 128.1, 128.7, 129.4, 129.5,
130.3, 130.6, 133.5, 141.3, 144.2, 150.8; ESI-HRMS, m/z: Calcd for Ci7H11Cl2N2 [M+H]",
313.0294, found: 313.0289.
7,8-Dichloro-4-methyl-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4d), yellowish solid
(70 mg, 72%); m.p. 253-255 °C; 'H NMR (600 MHz, CDCls), 6, ppm: 2.74 (s, 3H), 6.63 (s,
1H), 6.67 (d, J=7.2 Hz, 1H), 7.34 (d, J = 7.2 Hz, 1H), 7.52 (d, J = 7.2 Hz, 2H), 7.63-7.65 (m,
2H), 7.68-7.70 (t, J = 7.2 Hz, 1H), 8.03 (s, 1H); 3C NMR (150 MHz, CDCls), J, ppm: 17.6,
112.7, 115.9, 120.5, 123.8, 128.6, 128.7, 129.0, 129.1, 129.4, 130.4, 130.4, 133.7, 138.9,
143.9, 151.3; ESI-HRMS, m/z: Calcd for C1gH13Cl2N2 [M+H]*, 327.0450, found: 327.0449.
7,8-Difluoro-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4e), yellowish solid (56 mg,
67%); m.p. 177-179 °C; *H NMR (600 MHz, CDCls), 6, ppm: 6.31-6.33 (m, 1H), 6.70 (d, J =
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6.6 Hz, 1H), 7.47-7.49 (m, 1H), 7.53 (d, J = 7.2 Hz, 2H), 7.71-7.65 (m, 3H), 7.67-7.70 (m,
2H); 3C NMR (150 MHz, CDCls), 8, ppm: 102.7 (d, J = 24.0 Hz), 106.1 (d, J = 19.5 Hz),
112.4, 116.8, 124.0 (d, J = 10.5 Hz), 128.9, 129.3, 129.4, 130.5, 133.6, 140.7 (d, J = 9.0 Hz),
140.8, 145.8 (dd, J1 = 241.5 Hz, J> = 15.0 Hz), 149.6 (dd, J1 = 244.5 Hz, J> = 15.0 Hz), 150.7
(d, J = 3.0 Hz); °F NMR (564 MHz, CDCls), 6, ppm: -142.3, -138.2; ESI-HRMS, m/z: Calcd
for C17H11F2N2 [M+H]", 281.0885, found: 281.0885.

7,8-Dimethyl-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4f), yellowish waxy (64 mg,
78%); 'H NMR (600 MHz, CDCls), 5, ppm: 2.15 (s, 3H), 2.39 (s, 3H), 6.31 (s, 1H), 6.65 (d, J
= 7.2 Hz, 1H), 7.41-7.44 (m, 1H), 7.56 (d, J = 7.2 Hz, 2H), 7.60-7.63 (m, 2H), 7.65-7.70 (m,
3H); 3C NMR (150 MHz, CDCls), §, ppm: 20.5, 20.7, 111.6, 114.7, 116.7, 119.4, 127.7,
128.4, 129.0, 129.1, 129.5, 129.9, 134.6, 134.7, 141.0, 143.7, 149.2; ESI-HRMS, m/z: Calcd
for C1oH17N2 [M+H]*, 273.1386, found: 273.1422.

Mixture of 4-(4-chlorophenyl)-7-methyl-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4Q)
and 4-(4-chlorophenyl)-8-methyl-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4g"), insepar-
able yellowish solid (4g:4g’ = 1:1; 88 mg, 80%); *H NMR (600 MHz, CDCls), 8§, ppm: 2.29 (s,
3H, 49), 2.50 (s, 3H, 4g"), 6.39 (s, 1H, 4g), 6.51 (d, J = 8.4 Hz, 1H, 49), 6.73-6.75 (m, 1H, 4g;
1H, 4g"), 6.84 (d, J = 8.4 Hz, 1H, 4q), 7.27 (d, J = 8.4 Hz, 1H, 4g'), 4.84-4.52 (m, 1H, 4g; 1H,
4g"), 7.52-7.54 (m, 2H, 4g; 2H, 4g"), 7.58-7.70 (m, 5H, 4g; 5H, 4g"), 7.77 (s, 1H, 4g"), 7.87 (d,
J =8.4 Hz, 1H, 4g'), 8.05-8.06 (m, 2H, 4g; 2H, 4g"); 3C NMR (150 MHz, CDCls), 5, ppm:
21.7 (49), 22.0 (4g"), 112.0 (49", 114.2 (49), 114.6 (49"), 119.6 (4q), 119.6 (4g"), 122.3 (49),
126.9 (49), 126.9 (4g"), 127.2 (49"), 127.6 (49), 127.9 (49), 128.1 (49"), 128.8 (4g/4g"), 129.0
(49), 129.0 (49"), 129.1 (49), 129.1 (4g"), 129.6 (49"), 130.0 (4g), 130.0 (4g"), 130.4 (4q),
130.4 (49), 130.4 (4g"), 134.2 (49), 134.5 (49), 134.6 (4g"), 135.2 (49), 135.3 (49"), 140.4 (49),
140.4 (49", 143.2 (49), 145.5 (4g"), 148.0 (49g), 148.3 (49"); ESI-HRMS, m/z: Calcd for
C24H18CIN2 [M+H]*, 369.1153, found:369.1192.

4-(4-Chlorophenyl)-7,8-difluoro-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4h), yellow
solid (78 mg, 67%); m.p. 242-244 °C; *H NMR (600 MHz, CDCls), §, ppm: 6.36-6.39 (m,
1H), 6.82 (d, J = 7.2 Hz, 1H), 7.54-7.59 (m, 5H), 7.66-7.73 (m, 4H), 8.02 (d, J = 8.4 Hz, 2H);
13C NMR (150 MHz, CDCls), 8, ppm: 102.7 (d, J = 24.0 Hz), 106.1 (d, J = 19.5 Hz), 112.7,
124.3 (d, J = 10.5 Hz), 127.5, 128.3, 128.9, 129.0, 129.5, 130.3, 130.6, 133.6, 134.6, 134.8,
140.0, 140.8 (d, J = 10.5 Hz), 146.0 (dd, J1 = 240.0 Hz, J2 = 15.0 Hz), 149.5 (d, J = 3.0 Hz),
149.6 (dd, J1 = 244.5 Hz, J, = 15.0 Hz); *F NMR (564 MHz, CDCls), 6, ppm: -141.9, -138.0;
ESI- HRMS, m/z: Calcd for C23H14CIF2N2 [M+H]*, 391.0808, found: 391.0808.

4-(4-Chlorophenyl)-7,8-dimethyl-1-phenylbenzo[4,5]imidazo[1,2-a]pyridine (4i), yello-
wish solid (94 mg, 82%); m.p. 238-240 °C; *H NMR (600 MHz, CDCl3), 6, ppm: 2.17 (s, 3H),
2.39 (s, 3H), 6.36 (s, 1H), 6.72 (d, J = 6.6 Hz, 1H), 7.47 (d, J = 6.6 Hz, 1H), 7.52 (d, J = 8.4
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Hz, 2H), 7.59 (d, J = 7.2 Hz, 2H), 7.62-7.64 (m, 2H), 7.68 (d, t = 7.2 Hz, 1H), 7.75 (s, 1H),
8.06 (d, J = 8.4 Hz, 2H); *C NMR (150 MHz, CDCls), 6, ppm: 20.5, 20.8, 111.8, 114.7, 119.9,
126.7, 127.9, 128.0, 128.8, 129.0, 129.1, 129.8, 129.9, 130.4, 134.1, 134.7, 135.4, 140.2,
143.9, 147.8; ESI-HRMS, m/z: Calcd for C2sH20CIN2 [M+H]*, 383.1310, found: 383.1308.

Mixture of (Z)-3-(2-methyl-1H-imidazol-1-yl)-3-phenylacrylaldehyde and (E)-3-(2-
methyl-1H-imidazol-1-yl)-3-phenylacrylaldehyde (4j), inseparable colorless waxy (4:1 (E/Z),
46 mg, 72%); *H NMR (600 MHz, CDCls), 6, ppm: 2.14 (s, 3H, Z), 2.20 (s, 3H, E), 6.23 (d, J
=7.8Hz, 1H, Z), 6.63 (d, J = 7.8 Hz, 1H, E), 6.85 (d, J = 1.8 Hz, 1H, Z), 6.99 (d, J = 1.8 Hz,
1H, Z), 7.05 (d, J = 1.2 Hz, 1H, E), 7.13 (d, J = 1.2 Hz, 1H, E), 7.26 (d, J = 7.2 Hz, 2H, E),
7.35(d, J=8.4 Hz, 2H, Z2), 7.42 (m, 2H, E), 7.49-7.53 (m, 1H, E; 2H, Z), 7.57-7.60 (m, 1H, Z),
9.41 (d, J=7.8 Hz, 1H, E), 9.58 (d, J = 7.8 Hz, 1H, Z); *C NMR (150 MHz, CDCls), 6, ppm:
13.5 (E), 15.2 (2), 120.8 (2), 122.6 (E), 123.0 (2), 123.8 (E), 126.9 (E), 128.6 (2), 128.9 (E),
129.1 (Z), 129.5 (E), 130.5 (Z), 131.9 (Z), 132.4 (E), 132.7 (2), 134.1 (E), 146.0 (Z), 146.2 (E),
152.3 (E), 155.0 (Z), 190.2 (E), 191.7 (Z); ESI-HRMS, m/z: Calcd for C1sH13N20 [M+H]*,
213.1022, found: 213.1021.

Mixture of (Z)-3-(2-ethyl-1H-imidazol-1-yl)-3-phenylacrylaldehyde and (E)-3-(2-ethyl-
1H-imidazol-1-yl)-3-phenylacrylaldehyde (4k), inseparable colorless waxy (10:4 (E/Z), 48
mg, 70%); *H NMR (600 MHz, CDCls), 6, ppm: 1.16-1.20 (m, 3H, Z; 3H, E), 2.36-2.40 (q, J
=7.2Hz, 2H, E), 2.43-2.47 (q, J=7.2 Hz, 2H, Z), 6.22 (d, J = 7.2 Hz, 1H, E), 6.62 (d, J = 7.2
Hz, 1H, E), 6.84 (d, J = 1.2 Hz, 1H, Z), 7.00 (d, J = 1.2 Hz, 1H, Z), 7.03 (d, J = 1.2 Hz, 1H, E),
7.14 (d, J=1.2 Hz, 1H, E), 7.24 (d, J = 7.2 Hz, 2H, E), 7.33 (d, J = 7.2 Hz, 2H, Z), 7.40-7.42
(m, 2H, E), 7.47-7.49 (m, 2H, Z; 1H, E), 7.55-7.58 (m, 1H, Z), 9.37 (d, J = 7.2 Hz, 1H, E),
9.58 (d, J = 7.2 Hz, 1H, Z); 3C NMR (150 MHz, CDCls), J, ppm: 12.0 (Z), 12.1 (E), 20.6 (E),
21.7 (2), 120.9 (2), 122.4 (E), 123.5 (2), 123.8 (E), 126.9 (E), 128.5 (2), 128.8 (E), 129.1 (2),
129.4 (E), 130.4 (2), 132.0 (Z), 132.4 (E), 132.9 (2), 134.2 (E), 150.8 (2), 151.0 (E), 152.2
(E),154.9 (Z), 190.2 (E), 191.7 (Z); ESI-HRMS, m/z: Calcd for C14H1sN2O [M+H]*, 227.1179,
found: 227.1177.

3-(2-Methyl-1H-benzo[d]imidazol-1-yl)-3-phenylacrylaldehyde (3aa), inseparable yello-
wish waxy (9:10 (E/Z), 62 mg, 71%); *H NMR (600 MHz, CDCls), 6, ppm: 2.30 (s, 3H, 2),
2.42 (s, 3H, E), 6.40 (d, J = 7.8 Hz, 1H, Z), 6.84 (d, J = 7.2 Hz, 1H, E), 7.07 (d, J = 8.4 Hz,
1H, Z), 7.09 (d, J = 8.4 Hz, 1H, E), 7.14-7.17 (m, 1H, Z), 7.18-7.21 (m, 1H, E), 7.22-7.30 (m,
4H, 3H, E; 1H, Z), 7.35-7.41 (m, 2H, E; 2H, 2), 7.48-7.51 (m, 1H, E; 2H, Z), 7.57-7.60 (m, 1H,
Z),7.71(d, J = 7.8 Hz, 1H, Z), 7.78 (d, J = 7.8 Hz, 1H, E), 9.33 (d, J = 7.8 Hz, 1H, E), 9.81 (d,
J = 7.8 Hz, 1H, Z); 3C NMR (150 MHz, CDCls), J, ppm: 14.4 (E), 15.7 (Z), 110.0 (2), 111.0
(E), 119.5 (2), 119.6 (E), 123.3 (E), 123.4 (2), 123.5 (2), 123.7 (E), 125.0 (2), 125.7 (E),
126.8 (2), 129.4 (E), 129.6 (2), 130.3 (E), 132.1 (2), 132.4 (E), 133.1 (2), 133.7 (E), 135.3 (E),
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137.2 (2), 142.7 (E), 143.0 (2), 150.7 (E), 151.8 (Z), 151.9 (), 153.5 (E), 189.9 (E), 191.7 (2);
ESI-HRMS, m/z: Calcd for C17H1sN20 [M+H]*, 263.1179, found: 263.1200.
(E)-1-Methyl-2-(4-phenylbut-1-en-3-yn-1-yl)-1H-benzo[d]imidazole (3ab), yellowish
solid (40 mg, 52%); m.p. 153-155 °C; *H NMR (600 MHz, CDCls), 5, ppm: 3.86 (s, 3H), 7.08
(d, J = 15.6 Hz, 1H), 7.24 (d, J = 15.6 Hz, 1H), 7.30-7.32 (m, 2H), 7.34-7.36 (m, 1H), 7.37-
7.40 (m, 3H), 7.53-7.55 (m, 2H), 7.76-7.78 (m, 1H); 3C NMR (150 MHz, CDCls), J, ppm:
29.8, 88.4, 95.3, 109.3, 116.7, 119.7, 122.8, 122.9, 123.1, 125.2, 128.5, 128.8, 131.8, 136.1,
143.1, 149.8; ESI-HRMS, m/z: Calcd for C1gHisN2 [M+H]*, 259.1230, found: 259.1273.
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