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I. General Remarks

All commercial available reagents were used without further purification unless otherwise noted.
Ni(OAc),4H,0 (> 98.0%), NaOAc and DMSO were purchased from Chengdu Chron Chemicals
(China) CO., Ltd. KOAc, "BusP and styrene were purchased from Energy Chemical (China) CO.,
Ltd.. Analytical thin layer chromatography was performed on HG/T2354-92 GF254 plates (Qingdao
Haiyang Chemical Co., Ltd.). The imidazolium salts substrates' and diarylacetylene derivatives?

were prepared according to the literature procedures.

NMR spectroscopy were obtained on a Bruker AV II-400 MHz or Agilent 400-MR DD2
spectrometer. The '"H NMR (400 MHz) chemical shifts were recorded relative to CDCl; or DMSO-
ds as the internal reference (CDCl;: 6 = 7.26 ppm; DMSO-dy: & = 2.50 ppm). The 3C NMR (100
MHz) chemical shifts were given using CDCl; or DMSO-ds as the internal standard (CDClj: 6 =
77.16 ppm; DMSO-ds: 6 = 39.52 ppm). High resolution mass spectra (HR-MS) were measured on a
Waters-Q-TOF-Premier (ESI).

II. Optimization of the Reaction Conditions

A Schlenk tube with a magnetic stirring bar was charged with 1,3-dimethyl-1H-
benzo[d]imidazol-3-ium 1a (54.8 mg, 0.2 mmol), diphenylacetylene 2a (53.4 mg, 0.3 mmol), a
catalyst (10 mol%), a base (0.4 mmol), and solvent (1 mL) under N,. The reaction mixture was
heated at 100 °C or 120 °C for 12 h. After the reaction was complete, the solvent was removed under
reduced pressure. The residue was purified by column chromatography on silica gel with

CH,Cl,/MeOH (v/v, 40/1-20/1) to provide product 3a.

Table S1.0ptimization of the Reaction Conditions”

/
N — o
/N O Catalyst (10 mol%) @E >
+y + — + +
@EN\> Q \ Base (2.0 equiv), Solvent (1 mL) />_(
2a

1a T°C,12h
E)-3a
Entry Catalysts Bases Solevents Temperatur Yield? E/Z
e
1 Ni(OAc),"4H,O0 NaOAc DCE 120 °C ND --
2 Ni(OAc),"4H,O0 NaOAc DMF 120 °C 69% 8/1
3 Ni(OAc),"4H,0O  NaOAc Dioxane 120 °C ND --
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4 Ni(OAc)4H,0 NaOAc THF 120 °C ND -
5 Ni(OAc),4H,0 NaOAc Toluene 120 °C ND ~
6  Ni(OAc),4H,0 NaOAc DMSO 120 °C 86% 9/1
7 Ni(OAc),4H,0 NaOAc  t-amylOH 120 °C ND ~
8  Ni(OAc),4H,0 NaOAc MeCN 120 °C ND ~
9  Ni(OAc),4H,0  K,COs DMSO 120 °C 46% 8/1
10 Ni(OAc),4H,0 KOAc DMSO 120 °C 91% 121
11 Ni(OAc)4H,0  K3PO, DMSO 120 °C 95% 5/1
12 Ni(OAc),4H,0 +BuOK DMSO 120 °C trace -
13 Ni(OAc),4H,0 CsOAc DMSO 120 °C 57% 13/1
14 Ni(OAc), KOAc DMSO 120 °C 94% 121
15 NiBr, KOAc DMSO 120 °C 87% 1/
16 Ni(acac), KOAc DMSO 120 °C 76% 14/1
17 Ni(Cp)s KOAc DMSO 120 °C 70% 9/1
18  Ni(OAc)4H,0 KOAc DMSO 80 °C 95% 9/1
19  Ni(OAc)4H,0 KOAc DMSO 100 °C 95% 1211
20 Ni(OAc),4H,0 KOAc DMSO 140 °C 61% 13/1
21° Ni(OAc),4H,0  KOAc DMSO 100 °C 59% 10/1
224 Ni(OAc),4H,0  KOAc DMSO 100 °C trace -

@Reaction conditions: 1a (54.8 mg, 0.2 mmol), 2a (53.4 mg, 0.3 mmol), a catalyst (10 mol%), a base (0.4 mmol)
and solvent (1.0 mL) at T °C for 12 h under N,. ’Isolated yield. “Ni(OAc), 4H,0 (5 mol%). “Ni(OAc),-4H,0 (1
mol%). ND = not detected.

II1. General Procedures

a) General procedure for the Ni-catalyzed alkenylation of 1 with 2

A Schlenk tube with a magnetic stirring bar was charged with an imidazolium salt 1 (0.2
mmol), a diarylacetylene 2 (0.3 mmol), Ni(OAc),"4H,0 (5.0 mg, 10 mol%), KOAc (39.2 mg, 0.4
mmol) and DMSO (1 mL) under N,. The reaction mixture was then heated at 100-140 °C for 12 or
24 h. After the reaction was complete, DMSO was removed under reduced pressure. The residue was
purified by column chromatography on silica gel with CH,Cl,/MeOH (v/v, 40/1-20/1) to provide
product 3 and 4.

b) Procedure for the Ni-catalyzed alkylation of 1a with styrene

A Schlenk tube with a magnetic stirring bar was charged with N,N-dialkyl benzoimidazolium
salts 1a (54.8 mg, 0.2 mmol), styrene (69.0 pL, 0.6 mmol), Ni(OAc),-4H,0 (5.0 mg, 10 mol%),
NaOAc (32.8 mg, 0.4 mmol) and DMSO (1 mL) under N,. The reaction mixture was then heated at
120 °C for 24 h. After the reaction was complete, DMSO was removed under reduced pressure. The
residue was purified by column chromatography on silica gel with CH,Cl,/MeOH (v/v, 30/1-25/1)

to provide product 9.
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¢) General procedure for the synthesis of 6 and 7
/ _
N Ph 140°C, 12 h N Ph
Bn \
4c 6, 99%

(1) A Schlenk tube with a magnetic stirring bar was charged with 4¢ (105.6 mg, 0.2 mmol) and
pyridine (1 mL) in air. The reaction mixture was heated at 140 °C for 12 h. After the reaction
was complete, the mixture was diluted with 10 mL of CH,Cl,, filtered through a celite pad, and
washed with 10-20 mL of CH,Cl,. The combined organic extracts were concentrated and the
resulting residue was purified by column chromatography on silica gel with PE/EA (v/v = 3/1)
to provide 2-(1,2-diphenylvinyl)-1-methylbenzimidazole 6 in 99% yield.

©:+N<'>_<’h "BusP (10 equiv) ©:N\>_<’ h
N DMF, 160 °C, 24 h N
5 \ 7, 9;%

(2) A Schlenk tube with a magnetic stirring bar was charged with 5 (75.6 mg, 0.2 mmol), tributyl
phosphine (495.3 uL, 2.0 mmol) and DMF (1 mL) under N,. The reaction mixture was heated
at 160 °C for 24 h. After the reaction was complete, the mixture was diluted with 10 mL of
CH,Cl,, filtered through a celite pad, and washed with 10-20 mL of CH,Cl,. The combined
organic extracts were concentrated and the resulting residue was purified by column
chromatography on silica gel with PE/EA (v/iv = 3/1) to afford 1-methyl-2-(1-

phenylethyl)benzimidazole 7 in 97% yield.

d) Synthesis of the tricarbene coordinated Ni(II) complex 8

“NaOAc, DMSO NN
60 °C, 24 h \

\
@Eﬁ Ni(OAc)+4H,0 ©[>>_jli_<<: —\I
~N
I\

8, 42%

A Schlenk tube with a magnetic stirring bar was charged with 1,3-dimethyl-1H-
benzo[d]imidazol-3-ium 1a (54.8 mg, 0.2 mmol), Ni(OAc),4H,0O (5.0 mg, 0.01 mmol), NaOAc
(32.8 mg, 0.4 mmol) and DMSO (1 mL) under N,. The reaction mixture was then heated at 60 °C for
24 h. After the reaction was cooled down to room temperature, DMSO was removed under reduced
pressure. The residue was purified by column chromatography on silica gel with CH,Cl,/MeOH (v/v,
50/1-30/1) to provide 8 as an orange solid (6.4 mg, 42% yield). Compound 8 in CDCl; gradually

S3



decomposes in air. 'H NMR (400 MHz, CDCl5): 6 = 7.45-7.43 (m, 2H), 7.40-7.37 (m, 4H), 7.31-
7.27 (m, 6H), 4.49 (s, 12H), 4.44 (s, 6H) ppm. 3C NMR (100 MHz, CDCls): 6 = 182.9, 179.6, 135.6,
135.0, 124.3, 123.7, 110.7, 110.2, 37.4, 36.9 ppm. HRMS (ESI"): calcd for Cy7H33INgNi™ [M—17]*
623.0930, found 623.0922.

e) Reaction of the tricarbene coordinated Ni(I) complex 8 with diphenylacetylene 2a

/ \ ’

| B
@[f%}—i C;:D | 2a Ph—=—Ph @[:;

NN H,0, DMSO > . b
@ 100 °C, 12 h oA \
1a, 13% | (E)-3a,ND

A flame dried Schlenk tube with a magnetic stirring bar was charged with 8 (32.0 mg, 0.043
mmol), 2a (22.7 mg, 0.13 mmol), HO (3.8 uL, 0.22 mmol) and DMSO (0.5 mL) under N,. The
reaction mixture was then heated at 100 °C for 12 h. After the reaction was cooled down to room
temperature, DMSO was removed under reduced pressure. The residue was purified by column
chromatography on silica gel with CH,Cl,/MeOH (v/v, 40/1—10/1) to provide 1a as a light yellow
solid (3.0 mg, 13% yield). (E)-3a was not detected.

f) Experiments to detect the Ni-H intermediate

A flame dried Schlenk tube with a magnetic stirring bar was charged with 1a (27.4 mg, 0.1
mmol), 2a (26.7 mg, 0.15 mmol), Ni(OAc),-4H,0 (25.0 mg, 0.1 mmol) and KOAc (19.2 mg, 0.2
mmol) in DMSO-ds (0.5 mL) under N,. The reaction mixture was then heated at 100 °C for 15
minutes. After cooling to room temperature, the mixture was filtered in the glove box. The filtrate
was sealed in a NMR tube and directly subjected to 'H NMR analysis. No characteristic signal of the

Ni—H was detected.

IV. Characterization of New Compounds

(E)-2-(1,2-diphenylvinyl)-1,3-dimethyl-1H-benzo[d]imidazol-3-ium iodide (3a):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3a as a
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white solid of inseparable E/Z isomers (85.8 mg, 95% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 12:1. 'H NMR (400 MHz, DMSO-dj): 6 = 8.21 (s, 1H), 8.09-8.05
(m, 2H), 7.80-7.76 (m, 2H), 7.50 (br, 5H), 7.36 (t,J= 7.2 Hz, 1H), 7.30 (t, J = 7.2 Hz, 2H), 7.03 (d,
J =71.2 Hz, 2H), 3.71 (s, 6H) ppm. 3C NMR (100 MHz, CDCl;): 6 = 149.1, 141.9, 134.9, 133.4,
131.7, 130.9, 130.5, 130.3, 130.0, 128.4, 128.1, 126.1, 121.5, 114.2, 34.1 ppm. HRMS (ESI"): calcd
for Cy3HyN,* [M—T7]" 325.1699, found 325.1696.

(E)-2-(1,2-di-p-tolylvinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide (3b):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3b as an
offwhite solid of inseparable E/Z isomers (80.7 mg, 84% yield). By 'H NMR, the E:Z ratio was
determined to be more than 20:1. '"H NMR (400 MHz, DMSO-d): 6 = 8.10 (s, 1H), 8.09-8.06 (m,
2H), 7.79-7.77 (m, 2H), 7.36 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H),
6.88 (d, J = 8.0 Hz, 2H), 3.71 (s, 6H), 2.36 (s, 3H), 2.25 (s, 3H) ppm. *C NMR (100 MHz, DMSO-
dg): 0 = 149.0, 140.5, 139.9, 139.3, 132.7, 131.7, 131.4, 130.1, 129.9, 128.2, 127.1, 126.2, 119.9,
113.9, 32.5, 20.9, 20.8 ppm. HRMS (ESI*): calcd for C,sH,sN,* [M—17]* 353.2012, found 353.2012.

(E)-2-(1,2-bis(4-(tert-butyl)phenyl)vinyl)-1,3-dimethyl-1H-benzo[d]imidazol-3-ium iodide (3c):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3¢ as a
white solid of inseparable E/Z isomers (107.2 mg, 95% yield). By 'H NMR, the E:Z ratio was
determined to be more than 20:1. '"H NMR (400 MHz, DMSO-dy): 6 = 8.12-8.09 (m, 3H), 7.81-7.79
(m, 2H), 7.48 (d, J = 8.4 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 6.91 (d, /= 8.0
Hz, 2H), 3.76 (s, 6H), 1.30 (s, 9H), 1.20 (s, 9H) ppm. 3C NMR (100 MHz, DMSO-dj): § = 153.0,
152.2, 149.0, 140.1, 132.7, 131.8, 131.1, 128.2, 127.2, 126.3, 126.2, 125.8, 119.1, 114.0, 34.6, 34.5,
32.4,30.9, 30.8 ppm. HRMS (ESI?): calcd for C3;H37N, [M—I7]" 437.2951, found 437.2951.
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(E)-2-(1,2-bis(4-methoxyphenyl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide (3d):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3d as a
yellow solid of inseparable E/Z isomers (92.1 mg, 90% yield). By 'H NMR, the E:Z ratio was
determined to be more than 20:1. 'H NMR (400 MHz, CDCl;): 6 = 8.07-8.02 (m, 2H), 7.75-7.71 (m,
2H), 7.68 (s, 1H), 7.19-7.15 (m, 2H), 6.97-6.95 (m, 2H), 6.80-6.75 (m, 4H), 3.84 (s, 6H), 3.82 (s,
3H), 3.75 (s, 3H) ppm. 3C NMR (100 MHz, CDCl;): 6 = 161.2, 161.0, 149.9, 139.4, 131.8, 129.8,
128.2,127.7, 127.5, 126.2, 118.4, 115.6, 115.4, 114.1, 55.8, 55.6, 33.9 ppm. HRMS (ESI"): calcd for
Cy5HsN,O,F [M—T7]" 385.1911, found 385.1911.

(E)-2-(1,2-bis(4-(diphenylamino)phenyl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide
3e):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3e as a
yellow solid of inseparable E/Z isomers (103.8 mg, 66% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 9:1. '"H NMR (400 MHz, DMSO-dy): 6 = 8.07-8.04 (m, 2H), 7.90 (s,
1H), 7.75-7.73 (m, 2H), 7.37-7.32 (m, 7H), 7.30-7.27 (m, 3H), 7.14-7.11 (m, 3H), 7.09-7.06 (m, SH),
7.04-7.01 (m, 4H), 6.93 (d, J = 9.2 Hz, 2H), 6.80 (d, J = 8.8 Hz, 2H), 6.70 (d, J = 8.8 Hz, 2H), 3.76
(s, 6H) ppm. 3C NMR (100 MHz, DMSO-d;): 6 = 149.2, 148.5, 148.0, 146.4, 146.0, 138.4, 131.8,
129.8, 129.8, 129.6, 128.9, 127.1, 126.9, 126.6, 125.3, 124.8, 124.5, 124.0, 122.0, 120.5, 117.1,
113.9, 32.4 ppm. HRMS (ESI"): caled for C47H3oN," [M—I7]* 659.3169, found 659.3169.

(E)-2-(1,2-bis(4-(ethoxycarbonyl)phenyl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide
(3f):
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Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3f as a
yellow solid of inseparable E/Z isomers (52 mg, 55% yield). By 'H NMR, the E:Z ratio was
determined to be more than 20:1. '"H NMR (400 MHz, DMSO-dy): 6 = 8.45 (s, 1H), 8.09-8.07 (m,
2H), 8.03 (d, J = 8.0 Hz, 2H), 7.85 (d, J = 8.0 Hz, 2H), 7.81-7.79 (m, 2H), 7.69 (d, J = 8.0, Hz 2H),
7.22 (d,J=7.6 Hz, 2H), 4.34 (d, J = 6.8 Hz, 2H), 4.26 (q, J = 6.8 Hz, 2H), 3.73 (s, 6H), 1.33 (t, J =
6.8 Hz, 3H), 1.27 (t, J = 6.8 Hz, 3H) ppm. 3C NMR (100 MHz, DMSO-dy): 6 = 165.1, 164.9, 147.5,
142.8, 139.4, 138.2, 131.9, 130.8, 130.7, 130.1, 129.9, 128.8, 127.3, 127.0, 121.9, 114.1, 61.1, 32.6,
14.2, 14.1 ppm. HRMS (ESTI*): calcd for CyoHy0N,O4F [M—17]7 469.2122, found 469.2118.

(E)-2-(1,2-bis(4-bromophenyl)vinyl)-1,3-dimethyl-1H-benzo[d]imidazol-3-ium iodide (3g):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3g as a
white solid of inseparable E/Z isomers (55.9 mg, 46% yield). By 'H NMR, the E:Z ratio was
determined to be more than 20:1. '"H NMR (400 MHz, DMSO-dy): 6 = 8.22 (s, 1H), 8.09-8.07 (m,
2H), 7.80-7.77 (m, 2H), 7.68 (d, J = 8.4 Hz, 2H), 7.52-7.46 (m, 4H), 6.99 (d, J = 8.4, Hz, 2H), 3.73
(s, 6H) ppm. 13C NMR (100 MHz, DMSO-dy): 6 = 147.7, 141.3, 134.5, 133.1, 132.4, 132.3, 131.9,
130.4, 128.6, 127.2, 123.7, 123.2, 120.4, 114.0, 32.6 ppm. HRMS (ESI*): calcd for Cy;H9Br,N,*
[M—I"]"482.9889, 480.9910, found 482.9891, 480.9912.

(E)-2-(1,2-bis(4-chlorophenyl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide (3h):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3h as a
white solid of inseparable E/Z isomers (80.1 mg, 77% yield). By 'H NMR, the E:Z ratio was
determined to be more than 20:1. '"H NMR (400 MHz, DMSO-dy): 6 = 8.22 (s, 1H), 8.08-8.06 (m,
2H), 7.79-7.77 (m, 2H), 7.57-7.52 (m, 4H), 7.38 (d, J = 8.8 Hz, 2H), 7.06 (d, J = 8.8 Hz, 2H), 3.72 (s,
6H) ppm. 3C NMR (100 MHz, DMSO-dy): 6 = 147.8, 141.2, 134.8, 134.4, 134.2, 132.8, 131.9,
130.2, 129.5, 129.4, 1284, 127.2, 120.3, 114.0, 32.6 ppm. HRMS (ESI"): calcd for Cp3H;9CILN,*
[M—T"T" 393.0920, found 393.0924.
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(E)-2-(1,2-bis(4-fluorophenyl)vinyl)-1,3-dimethyl-1 H-benzo|d]imidazol-3-ium iodide (3i):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3i as a
pale yellow solid of inseparable E/Z isomers (84.9 mg, 87% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 8:1. '"H NMR (400 MHz, DMSO-dy): 0 = 8.16 (s, 1H), 8.08-8.06 (m,
2H), 7.79-7.77 (m, 2H), 7.59-7.55 (m, 2H), 7.34 (t, J = 8.8 Hz, 2H), 7.19-7.08 (m, 4H), 3.93 (s, 6H)
ppm. BC NMR (100 MHz, DMSO-dy): 0 = 162.7 (d, Jcr = 246.5 Hz), 162.6 (d, Jcr = 247.9 Hz),
148.2, 140.8, 132.0 (d, Jcr = 3.1 Hz), 131.8, 130.8 (d, Jcr = 8.6 Hz), 130.6 (d, Jor = 3.2 Hz), 128.9
(d, Jor = 8.6 Hz), 127.1, 119.8 (d, Jor = 1.6 Hz), 116.5 (d, Jcr = 21.7 Hz), 116.4 (d, Jor = 21.8 Hz),
113.9, 32.5 ppm. HRMS (ESI"): calcd for Co3H 9F,N,™ [M—I7]7 361.1511, found 361.1506.

(E)-2-(1,2-bis(4-(trifluoromethyl)phenyl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide
(3j):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3j as a
yellow solid of inseparable E/Z isomers (80.4 mg, 68% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 16:1. 'H NMR (400 MHz, DMSO-dy): 6 = 8.46 (s, 1H), 8.10-8.08
(m, 2H), 7.87 (d, J = 8.4 Hz, 2H), 7.81-7.77 (m, 4H), 7.69 (d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz,
2H), 3.75 (s, 6H) ppm. *C NMR (100 MHz, DMSO-dy): 6 = 147.2, 142.8, 139.0 (d, Jcr = 1.3 Hz),
137.6 (d, Jcr = 0.9 Hz), 131.9, 129.9 (d, Jcr = 31.8 Hz), 129.8 (d, Jcr = 31.9 Hz), 129.4, 127.6,
127.3, 126.4 (q, Jcr = 3.6 Hz), 126.2 (q, Jcr = 3.8 Hz), 124.0 (d, Jor = 270.8 Hz), 123.8 (d, Jor =
270.9 Hz), 121.6, 114.1, 32.7 ppm. HRMS (ESI"): calcd for C,5HoF¢N,™ [M—I7]" 461.1447, found
461.1443.
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(E)-2-(1,2-di-m-tolylvinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide (3k):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3k as a
white solid of inseparable E/Z isomers (84 mg, 87% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 15:1. 'H NMR (400 MHz, DMSO-dy): 6 = 8.14 (s, 1H), 8.09-8.06
(m, 2H), 7.81-7.77 (m, 2H), 7.37 (t, J = 8.0 Hz, 2H), 7.30 (d, J = 7.6 Hz, 1H), 7.26 (d, J = 7.6 Hz,
1H), 7.18-7.11 (m, 2H), 6.87 (s, 1H), 6.64 (d, J= 7.6 Hz, 1H), 3.71 (s, 6H), 2.34 (s, 3H), 2.12 (s, 3H)
ppm. 13C NMR (100 MHz, DMSO-d;): 0 = 148.9, 141.4, 139.0, 138.5, 135.3, 134.1, 131.7, 130.7,
130.4, 129.4, 129.3, 129.2, 127.1, 126.7, 124.6, 123.5, 121.0, 113.9, 32.5, 21.0, 20.8 ppm. HRMS
(ESIY): calcd for C,5H,sN,™ [M—17]" 353.2012, found 353.2013.

(E)-2-(1,2-bis(3-methoxyphenyl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide (3I):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 31 as a
light yellow solid of inseparable E/Z isomers (82.3 mg, 80% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 15:1. 'TH NMR (400 MHz, CDCl;): ¢ = 8.11-8.07 (m, 2H), 7.89 (s,
1H), 7.76-7.72 (m, 2H), 7.36 (t, J = 8.0 Hz, 1H), 7.14 (t, J = 8.0 Hz,1H), 6.98 (dd, /= 8.4 Hz, J =
2.4 Hz, 1H), 6.86-6.83 (m, 2H), 6.71 (dd, J= 7.6 Hz, J= 1.2 Hz, 1H), 6.48 (t,J = 2.0 Hz, 1H), 6.31
(d, J=17.6 Hz, 1H), 3.863-3.857 (m, 9H), 3.59 (s, 3H) ppm. 13C NMR (100 MHz, CDCls): 6 = 160.8,
160.3, 149.2, 142.0, 136.2, 134.7, 131.7, 131.4, 131.1, 1284, 121.4, 119.7, 118.5, 116.6, 115.5,
114.2, 113.8, 112.0, 56.0, 55.5, 34.1 ppm. HRMS (ESI*): caled for C,5HysN,O," [M—17]* 385.1911,
found 385.1910.

/ @
N
O
N+
\

2-(1,2-di-o-tolylvinyl)-1,3-dimethyl-1H-benzo[d]imidazol-3-ium iodide (3m):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3m as a
light yellow solid of inseparable E/Z isomers (70 mg, 73% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 1:1. 'H NMR (400 MHz, DMSO-dj): ¢ = 8.10-8.07 (m, 1H), 7.99-
7.97 (m, 1H), 7.96 (s, 0.59H, for (£)-3m), 7.77 (s, 0.58H, for (£)-3m), 7.76-7.74 (m, 1H), 7.73-7.70

S9



(m, 1H), 7.43-7.38 (m, 2H), 7.36-7.31 (m, 2.35H), 7.29-7.24 (m, 1.55H), 7.22-7.20 (m, 1H), 6.97 (t,
J = 8.0 Hz, 0.66H), 6.89 (t, J = 7.6 Hz, 0.67H), 6.84 (d, J = 7.6 Hz, 0.58H), 6.60 (d, J = 7.6 Hz,
0.60H), 3.90 (s, 3H, for (2)-3m), 3.58 (s, 3H, for (E)-3m), 2.49 (s, 1.54H), 2.38 (s, 1.50H), 2.16 (s,
1.56H), 1.87 (s, 1.50H) ppm. 3C NMR (100 MHz, DMSO-d;): 6 = 150.8, 149.3, 145.8, 144.6, 137.8,
137.7, 136.3, 136.0, 135.5, 133.8, 133.7, 132.9, 131.8, 131.7, 131.38, 131.42, 130.9, 130.7, 130.5,
130.3, 130.2, 129.7, 129.5, 128.5, 127.2, 127.1, 127.0, 126.8, 126.5, 125.6, 122.1, 121.6, 113.7,
113.5, 32.9, 32.5, 19.74, 19.71, 19.69, 19.2 ppm. HRMS (ESI"): caled for CosHosNy* [M-I-]*
353.2012, found 353.2016.

(E)-2-(1,2-bis(3,5-dimethylphenyl)vinyl)-1,3-dimethyl-1H-benzo[d]imidazol-3-ium iodide (3n):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3n as an
offwhite solid of inseparable E/Z isomers (87.2 mg, 86% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 16:1. '"H NMR (400 MHz, CDCl;): 6 = 8.17-8.14 (m, 2H), 7.75-7.72
(m, 3H), 7.07 (s, 1H), 6.93 (s, 1H), 6.82(s, 2H), 6.31 (s, 2H), 3.84 (s, 6H), 2.32 (s, 6H), 2.05 (s, 6H)
ppm. 3C NMR (100 MHz, CDCl3): 6 = 149.6, 141.6, 140.1, 139.5, 135.0, 133.6, 132.6, 132.3, 131.6,
128.3, 125.6, 123.7, 121.4, 114.2, 34.2, 21.5, 21.3 ppm. HRMS (ESI*): calcd for Co7Hy9N,* [M—T7]*
381.2325, found 381.2320.

(E)-2-(1,2-di(naphthalen-2-yl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide (30):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 30 as a
brown solid of inseparable E/Z isomers (93.4 mg, 85% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 12:1. 'H NMR (400 MHz, DMSO-dy): 6 = 8.53 (s, 1H), 8.12-8.09
(m, 3H), 8.01 (d, /= 7.6 Hz, 1H), 7.93-7.88 (m, 4H), 7.83-7.77 (m, 5H), 7.62-7.51 (m, 4H), 6.87 (dd,
J = 8.8 Hz, J = 2.0 Hz, 1H), 3.78 (s, 6H) ppm. 13C NMR (100 MHz, DMSO-dy): 0 = 148.8, 141.7,
133.08, 133.07, 133.0, 132.8, 132.7, 131.9, 131.6, 129.5, 129.3, 129.0, 128.5, 128.4, 127.7, 127.3,
127.2, 127.1, 127.0, 126.0, 123.9, 123.7, 123.4, 121.1, 114.0, 32.6 ppm. HRMS (ESI"): calcd for
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C31HpsNy™ [M-T7]7 425.2012, found 425.2007.

2-(1,2-di(naphthalen-1-yl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide 3p):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3p as a
yellow solid of inseparable E/Z isomers (100.8 mg, 91% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 1:1.4 '"H NMR (400 MHz, CDCls): 6 = 9.06 (s, 0.55H, for (2)-3p),
8.86 (d, J = 8.8 Hz, 0.6H), 8.50 (s, 0.45H, for (£)-3p), 8.12-8.09 (m, 0.55H), 8.02-7.98(m, 1.48H),
7.94-7.87 (m, 2.52H), 7.82-7.77 (m, 1.47H), 7.74-7.72 (m, 1H), 7.68-7.50 (m, 7.47H), 7.43 (t, J =
8.4 Hz, 1.23H), 7.36-7.30 (m, 1.72H), 7.12-7.08 (m, 1H), 6.99 (d, J = 7.2 Hz, 0.6H), 6.91 (t, /= 7.6
Hz, 0.65H), 3.98 (s, 3.5H, for (£)-3p), 3.71 (s, 2.5H, for (E)-3p) ppm. *C NMR (100 MHz, CDCl;):
0 = 151.7, 149.8, 147.9, 146.4, 134.6, 134.0, 133.8, 133.6, 132.8, 132.3, 131.84, 131.78, 131.7,
131.2, 130.8, 130.67, 130.66, 130.6, 129.80, 129.78, 129.5, 129.2, 129.1, 128.7, 128.4, 128.21,
128.19, 128.1, 127.9, 127.8, 127.5, 127.4, 127.2, 126.7, 126.6, 126.3, 125.9, 125.79, 125.76, 124.6,
124.0, 123.1, 123.1, 122.0, 120.6, 114.0, 113.3, 34.3, 34.0 ppm. HRMS (ESI*): calcd for C5;H,sN,*
[M—T7]"425.2012, found 425.2007.

(E)-2-(1,2-di(thiophen-2-yl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide (3q):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3q as a
brown solid of inseparable E/Z isomers (76.6 mg, 83% yield). By 'H NMR, the E:Z ratio was
determined to be more than 20:1. '"H NMR (400 MHz, DMSO-d): 6 = 8.25 (s, 1H), 8.22-8.20 (m,
2H), 7.87-7.85 (m, 2H), 7.75 (d, J = 4.8 Hz, 1H), 7.63 (t, J = 4.8 Hz, 1H), 7.56 (d, J = 3.2 Hz, 1H),
7.15 (t, J = 4.8 Hz, 1H), 7.10 (t, J = 5.2 Hz, 1H), 6.97 (d, J = 3.2 Hz, 1H), 3.93 (s, 6H) ppm. 13C
NMR (100 MHz, DMSO-dy): 6 = 146.0, 138.5, 136.0, 134.6, 132.2, 131.4, 129.9, 128.8, 128.6,
128.1, 127.6, 114.2, 111.3, 32.4 ppm. HRMS (ESI*): calcd for C;oH7N,S," [M—I"]" 337.0828,
found 337.0824.
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(£)-2-(1,2-di(pyridin-2-yl)vinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide (3r):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3r as a
brown solid (51.3 mg, 56% yield). By '"H NMR, the Z:E ratio was determined to be more than 20:1.
"H NMR (400 MHz, DMSO-dy): 0 = 8.68 (s, 1H), 8.51 (d, /= 4.8 Hz, 1H), 8.29 (d, J= 8.0 Hz, 1H),
8.12-8.04 (m, 3H), 8.00-7.91 (m, 3H), 7.78-7.74 (m, 2H), 7.48 (dd, J = 7.2 Hz, J = 4.8 Hz, 1H),
7.32-7.28 (m, 1H), 3.73 (s, 6H) ppm. 3C NMR (100 MHz, CDCl;): 6 = 152.9, 152.6, 151.0, 150.1,
149.7, 140.1, 138.3, 137.8, 131.9, 128.9, 126.8, 124.7, 124.3, 122.9, 122.0, 113.0, 32.4 ppm. HRMS
(ESI"): calcd for C, HgN4" [M—I7]* 327.1604, found 327.1601.

(E)-2-(2-(2-fluorophenyl)-1-phenylvinyl)-1,3-dimethyl-1H-benzo[d]imidazol-3-ium iodide (3s)
and (E)-2-(1-(2-fluorophenyl)-2-phenylvinyl)-1,3-dimethyl-1H-benzo|d]imidazol-3-ium iodide
(3s"):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 3s and 3s’
as a light yellow solid of inseparable mixture (78.0 mg, 83% yield). By '"H NMR, the 3s: 3s’ ratio
was determined to be 1.3:1. 'TH NMR (400 MHz, CDCl;): 6 = 3.86 (s, 3.36H, for 3s), 3.87 (s, 2.63H,
for 3s’), 6.96-7.02 (m, 2H), 7.33-7.43 (m, 4H), 7.50-7.52 (m, 2H), 7.72-7.78 (m, 3H), 7.88 (s, 0.59H,
for 3s), 7.89 (s, 0.45H, for 3s’), 7.98-8.03 (m, 2H) ppm. HRMS (ESI*): caled for C,3Hp0FN,*

[M—I"]" 343.1605, found 343.1611.

(E)-1-butyl-2-(1,2-diphenylvinyl)-3-methyl-1H-benzo|[d]imidazol-3-ium iodide (4a):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 4a as a
white solid of inseparable E/Z isomers (90.9 mg, 92% vyield). By 'H NMR, the E:Z ratio was
determined to be approximately 7:1. '"H NMR (400 MHz, DMSO-dy): 6 = 8.18 (s, 1H), 8.16-8.13 (m,
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1H), 8.12-8.09 (m, 1H), 7.79-7.77 (m, 2H), 7.50 (br, SH), 7.37-7.30 (m, 3H), 7.01 (d, J = 7.2 Hz,
2H), 4.21-4.14 (m, 2H), 3.77 (s, 3H), 1.35-1.29 (m, 2H), 1.15-1.08 (m, 2H), 0.62 (t, J = 7.2 Hz, 3H),
ppm. 3C NMR (100 MHz, CDCls): 6 = 148.5, 141.4, 135.2, 133.3, 131.9, 131.1, 131.0, 130.5, 130.2,
130.0, 128.4, 128.3, 128.2, 126.2, 121.4, 114.9, 113.9, 47.2, 34.3, 30.8, 20.0, 13.5 ppm. HRMS
(ESIY): calcd for C,6Ho7N, ™ [M—17]" 367.2169, found 367.2164.

(E)-2-(1,2-diphenylvinyl)-1,3-diisopropyl-1H-benzo[d]imidazol-3-ium iodide (4b):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 4b as a
white solid of inseparable E/Z isomers (78.3 mg, 77% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 10:1. 'H NMR (400 MHz, DMSO-dy): ¢ = 8.39-8.37 (m, 2H), 8.22
(s, 1H), 7.76-7.74 (m, 2H), 7.49 (br, SH), 7.39-7.36 (m, 3H), 7.01-6.99 (m, 2H), 4.80-4.73 (m, 2H),
1.44 (d, J=17.2 Hz, 6H), 1.28 (d, J = 6.8 Hz, 6H) ppm. 13C NMR (100 MHz, DMSO-dy): 6 = 147.0,
140.7, 135.7, 133.8, 130.3, 130.1, 129.8, 129.6, 129.4, 128.6, 126.9, 126.3, 121.3, 116.1, 52.6, 20.3,
19.6 ppm. HRMS (ESI"): caled for Cy7HpoN," [M—I7]" 381.2325, found 381.2326.

(E)-1-benzyl-2-(1,2-diphenylvinyl)-3-methyl-1H-benzo|d]imidazol-3-ium bromide (4c¢):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 4¢ as a
white solid of inseparable E/Z isomers (73.9 mg, 70% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 7:1. 'H NMR (400 MHz, DMSO-dy): 6 = 8.17 (s, 1H), 8.13 (d, J =
8.4, 1H), 8.05 (d, J = 7.6 Hz, 1H), 7.81-7.75 (m, 2H), 7.49-7.42 (m, 4H), 7.34 (t, J = 7.2 Hz, 2H),
7.25 (t,J=17.2 Hz, 3H), 7.19 (d, J = 7.6 Hz, 2H), 7.06 (d, J = 7.2 Hz, 2H), 6.88 (d, J = 8.0 Hz, 2H),
5.56 (d, J=16.0 Hz, 1H), 5.37 (d, J= 15.6 Hz, 1H), 3.76 (s, 3H) ppm. 3C NMR (100 MHz, DMSO-
dg): 0 = 148.9, 141.9, 135.3, 133.9, 133.1, 132.1, 131.3, 130.2, 129.7, 129.4, 129.3, 128.8, 128.6,
128.2, 127.9, 127.6, 127.3, 126.6, 120.8, 114.5, 114.2, 49.4, 32.6 ppm. HRMS (ESI*): calcd for
Cy9HpsNy™ [M—Br " 401.2012, found 401.2020.
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(E)-1,3-dibenzyl-2-(1,2-diphenylvinyl)-1H-benzo|d]imidazol-3-ium bromide (4d):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 4d as a
white solid of inseparable E/Z isomers (59.2 mg, 53% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 8:1. "TH NMR (400 MHz, CDCl;): 6 = 8.11-8.09 (m, 2H), 7.85 (s,
1H), 7.71-7.69 (m, 2H), 7.39-7.37 (m, 2H), 7.33-7.29 (m, 2H), 7.21-7.09 (m, 14H), 6.71 (d, J = 7.6
Hz, 2H), 5.65 (d, J = 15.6 Hz, 2H), 5.38 (d, J = 15.6 Hz, 2H) ppm. 3C NMR (100 MHz, CDCl3): § =
149.2, 141.6, 135.0, 133.1, 132.2, 131.8, 130.9, 130.5, 130.1, 129.9, 129.31, 129.28, 128.5, 128.40,
128.36, 126.3, 121.8, 115.1, 50.9 ppm. HRMS (ESI"): caled for CssHyoN,™ [M—Br]" 477.2325,
found 477.2326.

(E)-2-(1,2-diphenylvinyl)-3-ethyl-1-phenyl-1H-benzo|d]imidazol-3-ium iodide (4e):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 4e as a
light purple solid of inseparable E/Z isomers (94 mg, 89% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 5:1. '"H NMR (400 MHz, DMSO-dy): 6 = 8.32 (d, J = 8.4 Hz, 1H),
7.90 (s, 1H), 7.86 (t, J=7.6 Hz, 1H), 7.76 (t, J = 7.6 Hz, 1H), 7.62-7.49 (m, 5H), 7.46-7.38 (m, 6H),
7.30 (t, J=17.6 Hz, 2H), 7.08-7.06 (m, 1H), 6.90 (d, /= 7.6 Hz, 2H), 4.42 (q, J= 7.2 Hz, 2H), 1.24 (t,
J=7.2 Hz, 3H) ppm. 3C NMR (100 MHz, DMSO-dy): d = 148.3, 141.4, 136.0, 133.9, 132.6, 131.6,
131.0, 130.7, 130.2, 129.9, 129.6, 129.3, 128.5, 128.1, 127.7, 126.8, 125.8, 121.0, 114.5, 113.8, 42.2,
13.5 ppm. HRMS (ESI*): caled for CyoHpsN,™ [M—17]7 401.2012, found 401.2012.

(E)-2-(1,2-diphenylvinyl)-3-ethyl-1-(4-methoxyphenyl)-1H-benzo|d]imidazol-3-ium iodide (4f):
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Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 4f as a
white solid of inseparable E/Z isomers (96 mg, 86% yield). By '"H NMR, the E:Z ratio was
determined to be approximately 3:1. '"H NMR (400 MHz, DMSO-dy): 6 = 8.29 (d, J = 8.4 Hz, 1H),
791 (s, 1H), 7.85 (t, J=7.6 Hz, 1H), 7.75 (t, J= 7.6 Hz, 1H), 7.58-7.57 (m, 2H), 7.52 (d, J = 8.0 Hz,
1H), 7.46-7.44 (m, 3H), 7.32 (t, J= 7.6 Hz, 3H), 7.07 (d, /= 8.4 Hz, 1H), 6.93-6.90 (m, 5H), 4.41 (q,
J =17.2 Hz, 2H), 3.75 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H) ppm. 3C NMR (100 MHz, DMSO-dy): J =
160.5, 148.5, 141.1, 136.0, 134.0, 133.0, 130.9, 130.2, 129.6, 129.4, 128.6, 128.0, 127.6, 127.3,
126.7, 124.1, 121.1, 115.0, 114.4, 113.9, 55.7, 42.2, 13.5 ppm. HRMS (ESI"): caled for C5,H,7;N,0*
[M—I"]"431.2118, found 431.2119.

(E)-1-(4-acetylphenyl)-2-(1,2-diphenylvinyl)-3-ethyl-1H-benzo|d]imidazol-3-ium iodide (4g):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 4g as a
light yellow solid of inseparable E/Z isomers (34 mg, 30% yield). By 'H NMR, the E:Z ratio was
determined to be approximately 3:1. "H NMR (400 MHz, DMSO-dy): 6 = 8.33 (d, J = 8.4 Hz, 1H),
7.94 (d, J = 8.8 Hz, 2H), 7.89 (s, 1H), 7.80-7.74 (m, 2H), 7.66-7.58 (m, 3H), 7.49-7.45 (m, 3H),
7.42-7.38 (m, 1H), 7.32-7.27 (m, 3H), 7.08-7.06 (m, 1H), 6.87 (d, J = 7.6 Hz, 2H), 4.43 (q, J = 7.2
Hz, 2H), 2.58 (s, 3H), 1.25 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, DMSO-d): 6 = 197.1,
148.2, 141.9, 137.9, 135.9, 135.2, 133.9, 132.4, 131.1, 130.3, 129.7, 129.6, 129.38, 129.35, 128.5,
128.2, 127.8, 126.9, 126.3, 120.9, 114.6, 113.8, 42.4, 27.0, 13.4 ppm. HRMS (ESI*): calcd for
C31Hy7N, O [M—17]* 443.2118, found 443.2110.

(E)-2-(1,2-diphenylvinyl)-3-methyl-1-phenyl-1H-imidazol-3-ium iodide (4h):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 4h as a
gray solid of inseparable E/Z isomers (53 mg, 57% yield). By 'H NMR, the E:Z ratio was determined
to be more than 20:1. '"H NMR (400 MHz, DMSO-d): 6 = 8.27 (s, 1H), 8.23 (s, 1H), 7.81 (s, 1H),
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7.44-7.39 (m, 7H), 7.36-7.30 (m, 4H), 6.98 (d, J = 8.0 Hz, 2H), 6.80 (d, J = 7.6 Hz, 2H), 3.61 (s, 3H)
ppm. 3C NMR (100 MHz, DMSO-dy): § = 142.5, 140.4, 135.8, 134.2, 134.2, 130.1, 129.8, 129.5,
129.4, 129.2, 128.1, 126.2, 125.2, 124.2, 121.2, 35.7 ppm. HRMS (ESI*): caled for CosHa Ny
[M-T]* 337.1699, found 337.1694.

= N
+ N—

S
s
(E)-3-(1,2-diphenylvinyl)-2-methylimidazo[1,5-a]pyridin-2-ium iodide (4i):
Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 4i as a
brown solid of inseparable E/Z isomers (50.5 mg, 58% yield). By 'H NMR, the E:Z ratio was
determined to be more than 20:1. 'H NMR (400 MHz, DMSO-dy): 6 = 8.49 (s, 1H), 8.11 (s, 1H),
8.01 (d,J=9.2 Hz, 1H), 7.92 (d, J= 7.2 Hz, 1H), 7.48-7.40 (m, 5H), 7.30-7.23 (m, 4H), 7.04 (t, J =
6.8 Hz, 1H), 6.84 (d, J= 6.8 Hz, 2H), 3.78 (s, 3H) ppm. 3C NMR (100 MHz, DMSO-dy): 6 = 141.2,
135.8, 134.4, 131.9, 129.7, 129.6, 129.5, 129.4, 129.1, 128.0, 126.4, 125.1, 122.4, 120.5, 118.9,

118.6, 116.2, 36.4 ppm. HRMS (ESI*): calcd for CpH oN,™ [M—T7]* 311.1543, found 311.1538.
/

Cri
N+ Ph

1,3-dimethyl-2-(1-phenylethyl)-1H-benzo|d]imidazol-3-ium iodide (5):

Purification via column chromatography on silica gel (DCM/MeOH = 30/1, v/v) afforded 5 as a light
yellow solid (34.0 mg, 45% yield). '"H NMR (400 MHz, CDCl;): 6 = 7.81-7.76 (m, 2H), 7.66-7.62
(m, 2H), 7.43-7.39 (m, 2H), 7.35 (t, J = 7.6 Hz, 1H), 7.24 (d, J = 7.6 Hz, 2H), 5.43 (q, J = 7.2 Hz,
1H), 4.08 (s, 6H), 2.10 (d, J = 7.2 Hz, 3H) ppm. *C NMR (100 MHz, CDCl;): 6 = 154.4, 135.9,
131.9, 129.9, 128.7, 127.5, 127.1, 113.1, 35.4, 34.3, 17.5 ppm. HRMS (ESI"): calcd for C7H19N,*
[M—T7]* 251.1543, found 251.1540.

(E)-2-(1,2-diphenylvinyl)-1-methyl-1H-benzo|d]imidazole (6):

Purification via column chromatography on silica gel PE/EA (v/v = 3/1) afforded 6 as a white solid
(61.5 mg, 99% yield). '"H NMR (400 MHz, CDCls): ¢ = 7.87-7.84 (m, 1H), 7.45 (s, 1H), 7.36-7.30
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(m, 8H), 7.19 (s, 1H), 7.16-7.14 (m, 2H), 6.95-6.93 (m, 2H), 3.37 (s, 3H) ppm. *C NMR (100 MHz,
CDCl): 6 = 152.3, 143.4, 139.9, 136.0, 135.3, 134.0, 128.8, 128.765, 128.755, 128.4, 128.3, 126.8,
122.9, 122.4, 120.4, 109.8, 30.2 ppm. HRMS (ESI"): calcd for Cp,HoN,* [M+H]* 311.1543, found
311.1543.

/

N
O,
N

1-methyl-2-(1-phenylethyl)-1H-benzo|d]imidazole (7):

Purification via column chromatography on silica gel PE/EA (v/v = 3/1) afforded 7 as a white solid
(45.8 mg, 97% yield). '"H NMR (400 MHz, CDCl;): 6 = 7.87-7.83 (m, 1H), 7.31-7.19 (m, 8H), 4.35
(9, J = 7.2 Hz, 1H), 3.48 (s, 3H), 1.87 (d, J = 7.2 Hz, 3H) ppm. 3C NMR (100 MHz, CDCl;): § =
156.9, 143.0, 142.4, 136.2, 129.0, 127.5, 127.0, 122.4, 121.9, 119.7, 109.0, 39.1, 29.9, 21.8 ppm.
HRMS (ESIY): calcd for CgH7N,* [M+H]* 237.1386, found 237.1386.

V. Single Crystal X-Ray Crystallographic Data

Table S7. Crystal data and structure refinement for 3a

Identification code 2114144
Empirical formula Cy3Hy 1IN,
Formula weight 452.32
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Temperature/K 292.2(6)
Crystal system monoclinic
Space group P2,/c

a/A 16.5543(4)
b/A 8.6038(2)
c/A 14.9273(4)
a/° 90

pre 105.336(3)
v/° 90
Volume/A3 2050.41(10)
z 4

Pealcg/cm’ 1.465
wmm-! 12.315
F(000) 904.0
Crystal size/mm? 0.4x02x0.2

Radiation

CuKa (A= 1.54184)

20 range for data collection/®

11.084 to 142.726

Index ranges

-20<h<19,-6<k<10,-14<1<18

Reflections collected

11549

Independent reflections

3936 [Rin = 0.0668, Rgigma = 0.0539]

Data/restraints/parameters

3936/0/237

Goodness-of-fit on F2

1.062

Final R indexes [[>=2c (I)]

R; =0.0618, wR, =0.1693

Final R indexes [all data]

R;=0.0677, wR, =0.1795

Largest diff. peak/hole / e A3

1.34/-2.03

Table S8.

Crystal data and structure refinement for 3r

@
Identification code 2114142
Empirical formula C,1H19INy
Formula weight 454.30
Temperature/K 150.0
Crystal system triclinic
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Space group P-1
a/A 7.887(3)
b/A 10.676(5)
c/A 11.448(4)
a/° 80.632(18)
[ 89.145(17)
v/° 86.29(2)
Volume/A3 949.1(7)
Z 2
Peale@/cm’ 1.590
wmm'! 1.699
F(000) 452.0
Crystal size/mm?> 0.3x0.3x0.1
Radiation MoKa (A =0.71073)
20 range for data collection/® 4.846 t0 51.358
Index ranges 9<h<9,-13<k<13,-13<1<13
Reflections collected 30470
Independent reflections 3565 [Rin; = 0.1207, Rgigma = 0.0578]
Data/restraints/parameters 4495/4/289
Goodness-of-fit on F2 1.030
Final R indexes [[>=2c (I)] R; =0.0498, wR, =0.1222
Final R indexes [all data] R; =0.0555, wR, =0.1258
Largest diff. peak/hole / e A3 1.78/-1.94
VI. References
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Copies of 'H, "TH-'H NOESY and *C NMR Spectra
'H NMR Spectra (400 MHz, DMSO-d;) of 3a

VII.

00S'C—

oree "
TIL €~
1€6°¢ ~

€C0°L ~
oL -—

£8TL
TogL
0zl —
b
socL/

mmTpAmmc.m

8SL'L
mow.n/
ELLL~E

18L°L-F
%E\

86L°L

ovow
%W
o2
9808

L0T'8 —

oo

—=HLTC

—2re0°1

M

r€0°T

\WM\;.N

-—E10°1

74 73 72 71 70 69

76 15
f1 (ppm)

80 79 718 1.7

8.1

8.2

i

=009
—0s°0

11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

12.0

3.0

13C NMR Spectra (100 MHz, CDCl;) of 3a

LOVE—

9T'LL—

ITyll—

Il —

6091 ~
80°871
SE'8TI L
00°0€1
STOEI W
67051
98°0€1 I
69'1€1
vreer 7
6PEl—

06° IV —

Irevi —

112

144 140 136 132 128 124 120 116
fl (ppm)

148

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

20 210 200

S21



'H NMR Spectra (400 MHz, DMSO-d;) of 3b
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'H NMR Spectra (400 MHz, DMSO-d;) of 3¢
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'H NMR Spectra (400 MHz, CDCl;) of 3d
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'H NMR Spectra (400 MHz, DMSO-d;) of 3e
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'H NMR Spectra (400 MHz, DMSO-d;) of 3f

€ST1
0LT'1 W
L8T'1

(U
LTE']
SPE'l

005°C—

01TL~
6L

PS8 —

r00°C

00°C

06’1
96’1

16’1
r96°1

r00°T

8.4 8.2 8.0 7.6 7.4 7.2
f1 (ppm)

8.6

|

6°C
6°C

TFoo9

0T
0°C

{14
0°C
6°1

»Ma.ﬁ
6°1

0°1

11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

12.0

3.0

13C NMR Spectra (100 MHz, DMSO-d;) of 3f

60°F1
oz vl
voTE— -—
80FIT— -— "
—
19— —
a
-
6 ITI— -
Vgl
POLTT %)
8TLTL _
£8'871 ‘w
68°6T1 -
[e=}
ﬂ.oﬂw — @
0L0E1 -
932\
. 68°TET
0111 9
YO'LTT ]
i RL, 6T8E1— -— g
88T~ 2el= ] g, o
68671 9€6E m,w p——
TI0ET &
0L°0€T - ——
= 4 —
68'1E1 orevt —]
61'8€1 g ]
9€'6€1 L
ISLET s ibT— s
. (=)
P6P91 ks
11°$91
wy
=
o
L
PEFOT~, _ 9
591~ . -

180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
f1 (ppm)

190

10 210 200

S26



TH NMR Spectra (400 MHz, DMSO-dj) of 3g
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'H NMR Spectra (400 MHz, DMSO-d;) of 3h
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'H NMR Spectra (400 MHz, DMSO-d;) of 3i
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TH NMR Spectra (400 MHz, DMSO-dj) of 3j
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'H NMR Spectra (400 MHz, DMSO-d;) of 3k
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IH NMR Spectra (400 MHz, CDCl;) of 31
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TH NMR Spectra (400 MHz, DMSO-d) of 3m
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H NMR Spectra (400 MHz, CDCl;) of 3n
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'H NMR Spectra (400 MHz, DMSO-d;) of 30
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H NMR Spectra (400 MHz, CDCl;) of 3p
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TH NMR Spectra (400 MHz, DMSO-dy) of 3q
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TH NMR Spectra (400 MHz, DMSO-dy) of 3r
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'H NMR Spectra (400 MHz, DMSO-d;) of 4a
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'H NMR Spectra (400 MHz, DMSO-d;) of 4b
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'H NMR Spectra (400 MHz, DMSO-d;) of 4¢
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'H NMR Spectra (400 MHz, CDCl;) of 4d
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'H NMR Spectra (400 MHz, DMSO-d;) of 4e
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'H NMR Spectra (400 MHz, DMSO-d;) of 4f
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'H NMR Spectra (400 MHz, DMSO-d;) of 4g
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'H NMR Spectra (400 MHz, DMSO-d;) of 4h
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TH NMR Spectra (400 MHz, DMSO-dj) of 4i
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'H NMR Spectra (400 MHz, CDCl;) of 5
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13C NMR Spectra (100 MHz, CDCl;) of 7
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13C NMR Spectra (100 MHz, CDCl;) of 8

98°9€ ~_
geLe

9T'LL—

TTOIT ~,
oLorr "

IL€TT ~
YEYTr

00°SET ~
LSSET

9¢°6L1 —
Y6'C81 —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

20 210 200

TH NMR Spectra (400 MHz, CDCl;) of the mixture of 3s and 3s’

98¢'1

5s8°€
698°€

970t

o

8569
LLE'D
000°L
6107
09T'L
67€°L1
SrEL
69€°L |
L8EL
Q0¥ L |
STHL
008L
805°L
o1sL~§
0TLLA,
st f
98LL
£ri L
ISLL
LSLL
voL L
9LL L]
sLeL
€68°L]
1862
636°L ]
166
5008

6008

9108

v70'8

7608

o

GOE'L~

L8E'L—
o0v'L7,
stri/
00§'L
moﬁw
o1§'L

0zL'L

%S%
OfL'L

EhLL~E
ISLLF
LSLL
voL'L

OLL'L
SLBL~

e
636

Sﬂ%
50088

e
600'8
Ec.w\

TEn's

DMSO

7.4

m@m.n
= o

E0'g

50T

75
11 (ppm)

79 7.8 7.7 7.6

8.0

3.1

9¢€'E
£9°T
8L°0
€0

11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

12.0

S52



