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Experimental procedures

Table S1: N-alkylation of imidazole and benzimidazoles.
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Single-crystal X-ray diffraction data

Figure S1: ORTEP diagrams of 3¢, 5i, 5j and 5r (determined from X-ray structural analysis at 123 K).

The thermal ellipsoids are drawn at the 50 % probability level.

Table S2: Crystallographic details of products, 3¢, 5i, 5j, and 5r.

3c 5i 5j 5r
Chem. Formula C14HgBrF2N2 C23H16N20 Con16N20 Cz4H15F2N202
Form. Weight [g mol™] 323.14 336.38 300.35 402.39
Cryst. system monoclinic monoclinic triclinic triclinic
Cryt. descript. needle needle block block
Space group P 21/c P 21/n P -1 P -1
(Hall group) (-P 2ybc) (-P 2yn) (-P 1) (-P 1)
Color colourless Colourless colourless colourless
a[A] 4.46200 4.4491 (2) 7.6764(15) 9.225(2)
b [A] 19.53900 19.9827 (11) 10.420(2) 10.669(2)
c[A] 27.23300 19.1892(11) 10.633(2) 20.170(4)
a[°] 90 90 96.896(6) 91.526(6)
B[] 93.3500 95.304(2) 102.772(5 102.762(6)
v [°] 90 90 106.607(5) 90.111(6)
V [A?] 2370 1698.71(16) 779.4(3) 1935.3(7)
V4 8 4 2 4
|\ 6269 4958 5636 9333
0 [°] 28.998 29.999 32.499 27.999
h,k,lmax 6,26,37 6,28,26 11,15,16 12,14,26
Dx [g cm~3] 1.811 1.315 1.280 1.381
M [mm~1] 3.480 0.082 0.080 0.102
Amokia [Al 0.71073 0.71073 0.71073 0.71073
T [K] 123 123 123 173
F(000) 1280.0 704.0 316.0 832.0
Npar 343 235 209 543
R 0.0458(4316 0.0435(3856) 0.0419(4989) 0.0474(5159)
wWR 0.0891(6269) 0.1168(4949) 0.1235(5636) 0.1445(9333)
S 1.018 1.043 1.026 1.024
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Figure S2: ORTEP diagrams of 6i, 6j, 6r (determined from X-ray structural analysis at 123 K) and 6p
(determined from X-ray structural analysis at 173 K). The thermal ellipsoids are drawn at the 50 %

probability level.

Table S3: Crystallographic details of products, 6i, 6j, 6p and 6r.

6i 6j 6p 6r
Chem. Formula C23H16N20 C20H16N20 C24H16F2N20 CZ4H16F2N202
Form. Weight [g mol] 336.38 300.35 386.39 402.39
Cryst. system monoclinic monoclinic monoclinic triclinic
Cryt. descript. Block Block block needle
Space grou P 21/n Cc2
(ﬁa" g?oup')" P 21/n (-P 2yn) (P 2yn) C2y) P-1(-P1)
Color colourless colourless colourless colourless
a[A] 11.034(2) 8.2236(4) 23.3551(19) 6.6890(13)
b [A] 14.502(3) 13.2218(7) 6.4154(5) 11.222(2)
c [A] 11.291(2) 14.5288(7) 14.5468(12) 13.775(3)
a[°] 90 90 90 109.827(7)
BI°] 117.137(5) 102.306(2) 124.943(2) 97.404(7)
v [°] 90 90 90 104.970(7)
V [A3] 1607.9(5) 1543.43(13 1786.6(3) 912.6(3)
Z 4 4 4 2
[\ 3800 4085 5188 4376
0[] 27.995 28.999 29.999 27.996
h,K,Imax 13,19,14 11,18,19 32,9,20 0,0,0
Dx [g cm~3] 1.390 1.293 1.436 1.464
M [mm1] 0.086 0.081 0.103 0.108
Avokia [A] 0.71073 0.71073 0.71073 0.71073
T [K] 123 123 173 123
F(000) 704.0 632.0 800.0 416.0
Npar 235 209 264 272
R 0.0476(2905) 0.0500(2898) 0.0395(4600) 0.0667(3432)
wR 0.1281(3800) 0.1266(4085) 0.0998(5188) 0.2042(4376)
S 1.029 1.018 1.022 1.074
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6j crystallizes in monoclinic space group P 21/n (-P 2yn) including four molecules in each unit
cell. The dihedral angle between imidazole and fused benzene plane is 57.6 (0) °, whereas
the imidazole ring displays a torsion angle of 7.0 (7°) (C(12)-C(11)-N(2)-C(8)), while the
fused benzene ring shows a torsion angle of -0.8 (9)° (C(1)-C(2)-C(7)-C(8)) (Figure S5, a).
However, 6j crystalized in a complex packing motif the shortest distance between two adjacent
molecules ranges from 2.79-2.81 A. Moreover, the main hydrogen bonds observed are formed
by imidazole nitrogen and the benzoyl moiety (2.55 A, Figure S5, b). In comparison to
analogous benzoimidazole based product 6g, 6a has a slightly increased dihedral angle by
13°. Benzimidazole derived product 6i exhibits a smaller dihedral angle between the
benzimidazole and benzene planes (44.7°) rather than 6j. Hence, respective torsion angles
are 7.7 (5)° (C(1)-C(2)-N(2)-C(10)) and fused benzene has a torsion angle of 9.1 (4)°
(C(3)-C(4)-C(9)-C(10)) (Figure S4, a). This results in a face to face -7 interaction of 3.54 A
among phenyl ring of benzimidazoles moieties, and a face to edge C—H/mr interaction between
the fused benzene ring of the imidazoazepines motif (2.87 A). Additional hydrogen bonding
interactions of the type C-H--N (2.67 A) are located between two adjacent imidazole

molecules along the a-axis (Figure S4, b).

6i

centroid: C11 C12C13C14 C16 C15 /V/D/
mean:; C5C4 C6 C7 C8 C9

a) mean: 9 atoms

Figure S4: Crystal structure of 6i a) with crystallographic labelling number. The dihedral angle formed
between the plane of the imidazole ring (blue) and benzene ring (yellow) and all hydrogens are omitted
for clarity. b) The 3D framework of the title compound is connected by hydrogen bonding, C-H:--11 and
-7 stacking interactions and their distances.
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mean: N2 C10 C11 N1 C9
mean: C6 C2 C5 C4 C7 C3

a)

Figure S5: Crystal structure of 6j a) with crystallographic labelling number. The dihedral angle formed
between the plane of the imidazole ring (blue) and benzene ring (yellow) and all hydrogens are omitted
for clarity. b) The 3D framework of the title compound is connected by hydrogen bonding interactions
and their distances.

Experimental data

1-(2-Bromobenzyl)-1H-benzo[d]imidazole (3a)

According to general procedure A, compound 3a was obtained as a white solid in 87 %
yield (2.13 g, 7.41 mmol, R;= 0.15 ethyl acetate). '"H NMR (300 MHz, CDCl3): 6 = 7.89 (s, 1H),
7.82-7.75(m, 1H),7.59 - 7.52 (m, 1H), 7.26 — 7.17 (m, 3H), 7.17 — 7.07 (m, 2H), 6.77 — 6.70
(m, 1H), 5.35 (d, J=0.7 Hz, 2H). 3C {'"H} NMR (75 MHz, CDCl;): d =43.9, 143.5, 134.8,
133.9, 133.3, 129.9, 128.6, 128.1, 123.3, 122.9, 122.5, 120.6, 110.0, 48.9. HRMS (ESI-
TOF) m/z = calcd. for C14H,BrN, [M + H]* 287.0184, found: 287.0187."

1-(2-Bromobenzyl)-1H-imidazole (3b)

According to general procedure A, compound 3b was obtained as a white solid in 66 %
yield (2.45 g, 10.4 mmol, R;= 0.10 ethyl acetate). '"H NMR (300 MHz, CDCI3): 6 = 7.58 — 7.52
(m, 2H), 7.27 - 7.12 (m, 2H), 7.07 (m, 1H), 6.92 — 6.84 (m, 2H), 5.17 (s, 2H). 3C {'"H} NMR
(75 MHz, CDCl;): 6 =137.7, 135.7, 133.1, 129.9, 129.8, 129.0, 128.1, 123.0, 119.4, 50.7.
HRMS (ESI-TOF) m/z = calcd. for C4oH1oBrN, [M + H]* 237.0027, found: 237.0032."

1-(2-Bromobenzyl)-5,6-difluoro-1H-benzo[d]imidazole (3c)
According to general procedure A, compound 3¢ was obtained as a white solid in 77 %
yield (2.55 g, 8.87 mmol, R;= 0.2 heptane/ethyl acetate, 1:2); mp =111 -113 °C. IR (ATR):

1J. K. Laha, N. Dayal, S. Singh, R. Bhimpuria, European J. Org. Chem. 2014, 2014, 5469-5475.
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v [cm '] = 1496 (m), 1479 (vs), 1467 (vs), 1436 (m), 1294 (m), 1215 (s), 1170 (s), 1123 (s),
1024 (m), 937 (w), 853 (vs), 760 (s). '"H NMR (300 MHz, CDClz): 5 = 7.91 (s, 1H), 7.60 — 7.48
(m, 2H), 7.22 - 7.11 (m, 2H), 7.01 (dd, J =9.7, J =6.9 Hz, 1H), 6.81 — 6.75 (m, 1H), 5.32 (s,
2H). ®F NMR (282 MHz, CDClz): 8 =-140.27 (d, J =20.8 Hz), -142.99 (d, J =20.6 Hz).
3C {"H} NMR (75 MHz, CDCl;): d = 148.7 (dd, J =244.3, J = 15.7 Hz), 148.2 (dd, J = 2411,
J=15.0 Hz), 144.8, 139.0 (d, J = 9.2 Hz), 134.0, 133.6, 130.3, 128.8, 128.3, 123.2, 107.9 (dd,
J=19.8,1.3 Hz), 98.2 (d, J = 23.2 Hz), 49.4 (signal of one carbon is absent, which may relate
to signal overlap). MS (El, 70 eV): m/z (%) = 324 (M*, 67), 244 (8), 234 (49), 242 (14), 241
(19), 172 (7), 171 (98), 169 (100), 121 (14), 90 (24). HRMS (El) m/z = calcd. for C14Hy"°BrF,N,
[M]* 321.99117, found: 321.99133; calcd. for Cy4Hg8'BrF,N, [M]* 323.98912, found:
323.98950.

1-(2-Bromobenzyl)-5,6-dimethyl-1H-benzo[d]imidazole (3d)

According to general procedure A, compound 3d was obtained as a pale-yellow solid in 93 %
yield (1.6 g, 4.5 mmol, R;= 0.2 heptane/ethyl acetate, 1:2); mp = 130 °C. IR (ATR):¥ [cm
1=1496 (vs),1463 (vs), 1432 (s), 1350 (m), 1325 (m), 1224 (m), 1181 (m), 1022 (s), 837 (s),
752 (s). '"H NMR (250 MHz, CDCl): 8 = 7.78 (s, 1H), 7.57 — 7.54 (m, 1H), 7.53 (d, J = 1.2 Hz,
1H), 7.15 - 7.06 (m, 2H), 6.98 (s, 1H), 6.70 — 6.63 (m, 1H), 5.30 (s, 2H), 2.30 (s, 3H), 2.26 (s,
3H). 3C {'"H} NMR (63 MHz, CDCl;): = 142.6, 142.2, 135.0, 133.1, 132.6, 132.4, 131.5,
129.7, 128.3, 128.0, 122.6, 120.4, 110.0, 48.7, 20.6, 20.3. MS (El, 70 eV): m/z (%) = 316 (M*,
98), 315 (25), 314 (99), 236 (18), 235 (100), 233 (14), 220 (24), 171 (76), 169 (77). HRMS (EI):
calcd. for C1gH15"°BrN, [M]* 314.0413 found: 314.0408; calcd for C;¢H158'BrN, [M]* 316.0392,
found: 316.0392.

1-(2-Bromo-4-methoxybenzyl)-1H-benzo[d]imidazole (3e)

According to general procedure A, compound 3e was obtained as a white solid in 93 % yield
(945 mg, 3.32 mmol, R;= 0.25 , ethyl acetate); m.p.= 94 — 95 °C. IR (ATR): ¥ [cm"'] = 1603
(m), 1572 (m), 1487 (s), 1289 (s), 1228 (s), 1180 (s), 1036 (s), 1022 (s), 851 (s), 768 (s).
"H NMR (300 MHz, CDCl5): 8 [ppm] = 7.94 (s, 1H), 7.89 — 7.76 (m, 1H), 7.35 — 7.31 (m, 1H),
7.31-7.28 (m, 1H), 7.28 — 7.25 (m, 1H), 7.17 (d, J = 2.5 Hz, 1H), 6.88 — 6.83 (m, 1H), 6.76
(dd, J=8.6, 2.5 Hz, 1H), 5.37 (s, 2H), 3.78 (s, 3H). 3C {'"H} NMR (75 MHz, CDCl3): & [ppm] =
160.2, 143.9, 143.4, 134.0, 129.9, 126.5, 123.7, 123.3, 122.5, 120.6, 118.7, 114.0, 110.1,
55.7, 48.5. MS (El, 70 eV): m/z (%) = 316 (38), 202 (8), 201 (99), 199 (100), 118 (9).
HRMS (El) m/z = calcd. for CysH43"°BrN,O [M]* 316.02058, found 316.02064; calcd. for
C15H43%'BrN,O [M]* 318.01853, found 318.01878.
1-(2-Bromo-5-methoxybenzyl)-1H-benzo[d]imidazole (3f)
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According to general procedure A, compound 3f was obtained as a white solid in 84 % yield
(2.27 g, 7.18 mmol, R;= 0.27, ethyl acetate); m.p.= 76 — 78 °C. IR (ATR): ¥ [cm-"] = 1596 (m),
1570 (m), 1467 (s), 1456 (s), 1285 (s), 1240 (s), 1228 (s), 840 (s), 820 (s), 739 (vs).
"H NMR (500 MHz, CDCl5): & [ppm] = 7.87 (s, 1H), 7.77 — 7.73 (m, 1H), 7.43 (d, J = 8.8 Hz,
1H), 7.26 — 7.17 (m, 3H), 6.66 (dd, J = 8.8, 3.0 Hz, 1H), 6.29 (d, J = 3.0 Hz, 1H), 5.30 (s, 2H),
3.53 (s, 3H). '3C {"H} NMR (126 MHz, CDCl3): & [ppm] = 159.5, 143.8, 143.4, 135.7, 133.9,
123.4, 122.6, 120.6, 115.1, 114.9, 113.1, 110.1, 55.5, 49.0 (signal of one carbon is absent,
which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 316 (30), 238 (22), 237 (100),
222 (19), 201 (37), 199 (38), 119 (14). HRMS (El) m/z = calcd. for C4sH43"°BrN,O [M]*
316.02058, found 316.02058; calcd. for C15H438'BrN,O [M]* 318.01853, found 318.01867.

1-(2-Bromo-5-fluorobenzyl)-1H-benzo[d]imidazole (3g)

According to general procedure A, compound 3g was obtained as a white solid in 78 % yield
(2.03 g, 6.64 mmol, R;= 0.40, ethyl acetate); m.p.= 92 — 95 °C. IR (ATR): ¥ [cm"'] = 1469 (s),
1458 (s), 1413 (m), 1267 (s), 1203 (s), 1178 (m), 1030 (m), 853 (m), 832 (m), 739 (vs), 591
(s), 420 (s). "H NMR (500 MHz, CDCly): & [ppm] = 7.83 (s, 1H), 7.76 — 7.71 (m, 1H), 7.46 (dd,
J=8.8,5.1 Hz, 1H), 7.24 - 7.10 (m, 3H), 6.79 (td, J = 8.3, 3.0 Hz, 1H), 6.36 (dd, J = 8.9, 3.0
Hz, 1H), 526 (s, 2H). "™F NMR (471 MHz, CDCI3): & = -1126.
13C {"H} NMR (126 MHz, CDCl5): & [ppm] = 162.2 (d, J = 248.7 Hz), 143.7, 143.3, 137.0 (d, J
=7.0Hz), 134.5 (d, J = 7.9 Hz), 133.6, 123.5, 122.7, 120.6, 117.0 (d, J = 22.5 Hz), 116.6 (d,
J=3.4Hz), 115.6 (d, J = 24.2 Hz), 109.8, 48.6. MS (El, 70 eV): m/z (%) = 305 (6), 304 (35),
225 (100), 224 (18), 223 (14), 189 (50), 187 (53), 112 (14), 108 (28), 107 (20). HRMS (ESI-
TOF) m/z = calcd. for C44H41BrN,F [M+H]* 305.0089, found 305.0082.

1-(2-Bromobenzyl)-1H-benzo[d]imidazole-2-carbaldehyde (4a)

According to general procedure B, compound 4a was obtained as a yellow solid in 77 %
yield (3.87 g, 12.3 mmol, Rs= 0.19 heptane/ethyl acetate, 4:1); mp = 160-162 °C. IR (ATR):
v [em™"] = 1690 (s), 1588 (m), 1490 (s), 1465 (s), 1434 (s), 1408 (m), 1283 (s), 1240 (s), 1149
(m), 1028 (s), 896 (s), 863 (s), 754 (vs). '"H NMR (500 MHz, CDCl;) & = 10.08 (s, 1H), 7.90 —
7.93 (m, 1H), 7.55 (dd, J = 1.5 Hz, J=7.7 Hz, 1H), 7.33 — 7.37 (m, 2H), 7.24 — 7.28 (m, 1H),
7.00 — 7.08 (m, 3H), 5.87 (s, 2H)."*C {"H} NMR (126 MHz, CDCIl;): 5 = 184.8, 146.2, 143.0,
136.5, 135.1, 133.1, 129.3, 128.0, 127.4, 126.8, 124.6, 122.7, 122.2, 111.3, 48.3.
MS (El, 70 eV): m/z (%) = 314 (M*, 26), 286 (112), 285 (79), 236 (20), 235 (93), 207(75), 206
(48), 205 (42), 171 (58), 169 (60). HRMS (El) m/z = calcd. for C1sH14"°BrN,O [M]* 314.0049,
found: 314.0047, for C45H442'BrN,O [M]* 316.0028, found: 316.0028.
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1-(2-Bromobenzyl)-1H-imidazole-2-carbaldehyde (4b)

According to general procedure B, compound 4b was obtained as a white solid in 53 %
yield (1.40 g, 5.28 mmol), R;= 0.12 heptane/ethyl acetate, 1:1). 'H NMR (300 MHz, CDCl,):
6=9.82(d,J=1.0Hz, 1H), 7.60 — 7.54 (m, 1H), 7.28 (d, J = 1.0 Hz, 1H), 7.25 - 7.19 (m, 1H),
7.19-7.15 (m, 1H), 7.14 -7.09 (m, 1H), 6.90 - 6.85 (m, 1H), 5.69 (s, 2H). 3C {'"H} NMR
(75 MHz, CDCly): & = 182.2, 143.5, 135.3, 133.2, 132.0, 130.0, 129.2, 128.1, 126.3, 123.3,
50.9. HRMS (ESI) m/z = calcd. for C41H,BrN,O [M + H]* 364.9977, found: 364.9978.2

1-(2-Bromobenzyl)-5,6-difluoro-1H-benzo[d]imidazole-2-carbaldehyde (4c)

According to general procedure B, compound 4c was obtained as a yellow solid in 35 %
yield (3.87 g, 12.3 mmol, R;= 0.21 heptane/ethyl acetate, 4:1); mp = 168 — 173 °C. IR (ATR):
v [cm"] = 1693 (s), 1590 (m), 1491 (s), 1463 (s), 1438 (s), 1411 (m), 1283 (s), 1240 (s), 1149
(m), 1028 (s), 896 (s), 863 (s), 754 (vs). '"H NMR (300 MHz, CDCl;): 8 = 10.09 (s, 1H), 7.74
(dd, J=9.8, J=7.3Hz, 1H), 7.67 - 7.61 (m, 1H), 7.21 —-7.06 (m, 3H), 6.46 — 6.40 (m, 1H),
591 (s, 2H). “FNMR (282 MHz, CDCl3): 8=-132.21 (d, J=20.3Hz), -138.40 (d,
J =20.4 Hz). °C {'"H} NMR (125 MHz, CDCl;): & = 184.0, 151.2 (dd, J = 251.6, J = 16.3 Hz),
149.7 (dd, J = 246.7, J = 15.7 Hz), 147.5 (d, J = 3.3 Hz), 138.3 (d, J = 10.6 Hz), 134.5, 133 .4,
132.3 (d, J =10.8 Hz), 129.8, 128.2, 127.0, 122.4, 109.5 (dd, J=19.4, J=1.7 Hz), 99.2 (d, J
= 23.3 Hz), 48.7. MS (EI, 70 eV): m/z (%) = 350 (M*, 26), 323 (62), 321 (59), 272 (19), 271
(100), 244 (11), 243 (79), 242 (50), 241 (42), 215 (12), 171 (72). HRMS (EIl) m/z = calcd. for
C15HoBrF,;N,O [M]* 349.98608, found: 349.98545.

1-(2-Bromobenzyl)-5,6-dimethyl-1H-benzo[d]imidazole-2-carbaldehyde (4d)

According to general procedure B, compound 4d was obtained as a white solid in 43 % yield.
(600 mg, 1.8 mmol, R;= 0.20, heptane/ethyl acetate, 3:1); mp: 155 -157 °C. IR (ATR): ¥ [cm
1= 1688 (vs),1484 (s), 1463 (m), 1434 (s), 1409 (s), 1245 (s), 1020 (s), 892 (s), 837 (m), 775
(vs). '"H NMR (300 MHz, CDCl3) 8 = 10.01 (s, 1H), 7.64 (s, 1H), 7.57 —= 7.53 (m, 1H), 7.09 —
6.98 (m, 3H), 6.28 — 6.23 (m, 1H), 5.81 (s, 2H), 2.33 (s, 3H), 2.28 (s, 3H). 3C {"H} NMR
(75 MHz, CDCl,): & = 184.4, 145.6, 141.8, 137.9, 135.3, 135.2, 134.3, 132.9, 129.1, 127.9,
126.6, 122.1, 121.9, 110.7, 48.2, 21.0, 20.4. MS (El, 70 eV): m/z (%) =344 (M*, 41), 343 (11),
342 (41), 342 (43), 314 (19), 313 (18), 264 (17), 263 (93), 235 (69), 234 (21), 171 (40), 169
(40). HRMS (El): calcd. for C47H45°BrN,O [M]* 342.0362 found: 342.0361; calcd for
C17H152'BrN,O [M]*344.0341, found: 344.0344.

1-(2-Bromo-4-methoxybenzyl)-1H-benzo[d]imidazole-2-carbaldehyde (4¢)

2S. Mitra, H. Darira, P. Chattopadhyay, Synth. 2013, 45, 85-92.
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According to general procedure B, compound 4e was obtained as a yellow solid in 16 % yield
(88.3 mg, 0.256 mmol, R;= 0.27, heptane/ethyl acetate, 7:3); m.p.= 117 — 119 °C. IR (ATR):
v [em ] = 1681 (s), 1599 (m), 1463 (s), 1285 (m), 1240 (s), 1226 (s), 1026 (s), 848 (s), 741
(vs), 438 (m). '"H NMR (300 MHz, CDCl;): & [ppm] = 10.16 (s, 1H), 8.00 — 7.93 (m, 1H), 7.45
—7.37 (m, 2H), 7.37 — 7.31 (m, 1H), 7.17 (d, J = 2.6 Hz, 1H), 6.65 (dd, J = 8.6, 2.6 Hz, 1H),
641 - 635 (m, 1H), 59 (d, J = 06 Hz, 2H), 375 (s, 3H).
3C {"H} NMR (75 MHz, CDCl,): & [ppm] = 184.9, 159.7, 146.2, 143.1, 136.6, 127.9, 127 .4,
127.0, 124.6, 122.7, 122.6, 118.5, 114.0, 111.6, 55.7, 47.8. MS (El, 70 eV): m/z (%) = 346
(44), 344 (43), 317 (35), 315 (36), 266 (14), 265 (98), 201 (97), 199 (100). HRMS (El) m/z =
calcd. for C4gH137°BrN,O, [M]* 344.01549, found 344.01386; calcd. for C1H138'BrN,O, [M]*
346.01345, found 346.01358.

1-(2-Bromo-5-methoxybenzyl)-1H-benzo[d]imidazole-2-carbaldehyde (4f)

According to general procedure B, compound 4f was obtained as a white solid in 52 % yield
(561 mg, 1.63 mmol, R = 0.29, heptane/ethyl acetate, 7:3); m.p.= 122 -125 °C.
IR (ATR): ¥ [cm-'] = 1681 (s), 1570 (m), 1458 (s), 11294 (s), 1164 (m), 1057 (m), 1015 (m),
863 (s), 741 (s), 733 (s). '"H NMR (300 MHz, CDCl3): & [ppm] = 10.15 (s, 1H), 8.02 — 7.92 (m,
1H), 7.51 (d, J = 8.8 Hz, 1H), 7.46 — 7.38 (m, 2H), 7.37 — 7.31 (m, 1H), 6.68 (dd, J = 8.8, 3.0
Hz, 1H), 599 - 594 (m, 1H), 589 (t J = 0.7 Hz, 2H), 355 (s, 3H).
13C {'"H} NMR (75 MHz, CDCl3): d [ppm] = 184.9, 159.5, 146.1, 143.0, 136.5, 136.2, 133.8,
127.5, 124.6, 122.7, 114.2, 113.6, 112.5, 111.4, 55.4, 48.4. MS (El, 70 eV): m/z (%) = 346
(11), 344 (10), 317 (14), 315 (14), 266 (17), 265 (100), 237 (17), 222 (14), 201 (10), 199 (11).
HRMS (El) m/z = calcd. for CicH13"°BrN,O, [M]* 344.01549, found 344.01463; calcd. for
C16H138"'BrN,O, [M]* 346.01345, found 346.01390.

1-(2-Bromo-5-fluorobenzyl)-1H-benzo[d]imidazole-2-carbaldehyde (4g)

According to general procedure B, compound 4g was obtained as a white solid in 46 % yield
(504 mg, 1.51 mmol, R;= 0.37, heptane/ethyl acetate, 7:3); m.p.= 84 — 87 °C. IR (ATR): V [cm-
1=1693 (s), 1578 (m), 1460 (s), 1405 (m), 1273 (m), 1166 (m), 1026 (m), 1017 (m), 748 (vs),
585 (s). '"H NMR (300 MHz, CDCly): & [ppm] = 10.15 (s, 1H), 8.06 — 7.97 (m, 1H), 7.59 (dd, J
= 8.8, 5.2 Hz, 1H), 7.51 - 7.39 (m, 2H), 7.38 — 7.30 (m, 1H), 6.93 — 6.82 (m, 1H), 6.13 — 6.04
(m, 1H), 5.89 (d, J 0.8 Hz, 2H). F NMR (282 MHz, CDCI3): & = -113.0.
3C {"H} NMR (75 MHz, CDCl,): & [ppm] = 184.9, 162.5 (d, J = 248.2 Hz), 146.0, 143.1, 137.5
(d, J=7.1Hz),136.4,134.5 (d, J=8.0 Hz), 127.7, 124.8, 122.9, 116.6 (d, J = 22.6 Hz), 116.2
(d, J = 3.3 Hz), 114.3 (d, J = 24.5 Hz), 111.1, 48.3. MS (El, 70 eV): m/z (%) = 333 (6), 306
(12), 305 (92), 304 (14), 303 (94), 254 (14), 253 (100), 225 (71), 224 (28), 223 (15), 189 (32),

S9



187 (33). HRMS (El) m/z = calcd. for CysH:o™®BrFN,O; [M]* 331.99551, found 331.99413;
calcd. for CqoH458"BrFN,O; [M]* 333.99346, found 333.99358.

1-(2-(p-Tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5a)

According to general procedure C, compound 5a was obtained as a white solid in 77 % yield
(170 mg, 0.48 mmol, R;= 0.19 heptane/ethyl acetate, 2:1); mp: 163 — 165 °C. IR (ATR): ¥ [cm-
1= 1686 (m), 1508 (m), 1465 (m), 1329 (w), 1228 (m), 1010 (m), 847 (m), 742 (vs), 814 (m).
"H NMR (300 MHz, CDCl3) = 10.18 (s, 1H), 7.99 — 7.94 (m, 1H), 7.61 — 7.58 (m, 1H), 7.50 —
7.41 (m, 3H), 7.40 — 7.37 (m, 2H), 7.29 — 7.22 (m, 1H), 7.21 - 7.17 (m, 2H), 7.14 (dd, J = 7.6
Hz, J=1.4 Hz, 1H), 6.64 (dd, J=7.8 Hz, J=1.4 Hz, 1H), 6.16 (s, 2H), 2.39 (s, 3H).
BC{'H} NMR (75 MHz, CDCl3): & = 184.9, 146.1, 142.9, 139.0, 137.2, 136.6, 132.4, 131.5,
129.3, 128.8, 127.7, 127.2, 125.9, 124.3, 122.4, 121.9, 119.7, 111.7, 95.7, 85.9, 46.7, 21.6.
MS (El, 70 eV): m/z (%) = 350 (M*, 2), 323 (3), 322 (26), 321 (100), 319 (4), 306 (5), 305 (4),
205 (6), 203 (8), 202 (9), 189 (15). HRMS (El): calcd. for C4H1gN,O [M]* 350.1413 found:
350.1407.

1-(2-((4-Methoxyphenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5b)
According to general procedure C, compound 5b was obtained as a yellow solid in 73 % yield
(126 mg, 0.37 mmol, R;= 0.2 heptane/ethyl acetate, 2:1); mp: 145 — 148°. IR (ATR): ¥ [cm-
1=1686 (s), 1599 (m), 1506 (m), 1228 (s), 1247 (s), 744 (vs), 1173 (m), 1010 (m), 828 (s),
1463 (s). '"HNMR (500 MHz, CDCl;) 8 =10.10 (s, 1H), 7.90-7.87 (m, 1H), 7.51 (dd,
J=7.7Hz, J=1.3Hz, 1H), 7.46 - 7.42 (m, 2H), 7.38 = 7.35 (m, 1H), 7.33 - 7.30 (m, 2H),
7.19-715 (m, 1H), 7.07 (m, 1H), 6.83 (d, J = 8.6 Hz, 2H), 6.57 (d, J=7.8 Hz, 1H), 6.08 (s,
2H), 3.76 (s, 3H). '3C {"H} NMR (126 MHz, CDCl;): 5 = 184.9, 160.0, 146.1, 142.9, 137.1,
136.6, 133.1, 132.4, 128.6, 127.7, 127.2, 125.9, 124.3, 122.4, 122.1, 114.8, 114.2, 111.7,
95.5, 85.3, 55.4, 46.7. MS (EI, 70 eV): m/z (%) = 366 (M*, 6), 365 (4), 339 (3), 338 (25), 337
(100), 323 (8), 321 (5), 294 (7), 293 (9), 206 (5). HRMS (El): calcd. for CyyH1gN,O, [M]*
366.1447 found: 366.1450.

1-(2-((4-(tert-Butyl)phenyl)ethynyl)benzyl)-1 H-benzo[d]imidazole-2-carbaldehyde (5c)

According to general procedure C, compound 5¢ was obtained as a yellow solid in 88 % yield
(165 mg, 0.42 mmol, R;= 0.25, heptane/ethyl acetate, 2:1); mp: 185— 188 °C. IR (ATR): ¥ [cm"
1= 1688 (vs), 1482 (m), 1461 (s), 1409 (m), 1241 (m), 1018 (m), 849 (m), 746 (vs), 762 (s),
832 (s). '"HNMR (500 MHz, CDCl3): 6 =10.10 (s, 1H), 7.90-7.87 (m, 1H), 7.52 (dd,
J=7.7Hz,J=1.3Hz, 1H), 7.44 (d, J = 8.1 Hz, 2H), 7.39 — 7.35 (m, 1H), 7.34 — 7.29 (m, 4H),
7.18 -7.15 (m, 1H), 7.07 (ptd, J=7.6 Hz, J = 1.4 Hz, 1H), 6.57 (d, J = 7.8 Hz, 1H), 6.09 (s,
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2H), 1.26 (s, 9H). °C {'H} NMR (126 MHz, CDCl;): 6 = 184.9, 152.2, 146.1, 142.9, 137.2,
136.6, 132.5, 131.4, 128.8, 127.7, 127.2, 125.9, 125.5, 124.3, 122.4, 121.9, 119.7, 111.7,
95.6, 85.9, 46.6, 34.9, 31.2. MS (El, 70 eV): m/z (%) = 392 (M*, 6), 365 (4), 364 (29), 363
(100), 349 (4), 348 (6), 347 (13), 307 (7), 306 (5), 213 (6), 215 (11). HRMS (El): calcd. for
C,7H24N,0 [M]* 392.1967 found 392.1968.
1-(2-((4-Fluorophenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5d)
According to general procedure C, compound 5d was obtained as a white solid in 71 % yield
(118 mg, 0.33 mmol, R;=0.26, heptane/ethyl acetate, 2:1); mp: 130 —-132 °C. IR (ATR):
v [cm™"] = 1692 (s), 1504 (m), 1484 (m), 1463 (s), 1409 (m), 752 (vs), 1156 (m), 781 (m), 837
(vs), 1220 (s). '"H NMR (300 MHz, CDCl;) & = 10.07 (s, 1H), 7.90 — 7.84 (m, 1H), 7.51 — 7.47
(m, 2H), 7.47 = 7.42 (m, 1H), 7.34 — 7.27 (m, 3H), 7.19 -7.13 (m, 1H), 7.07 (m, 1H), 7.02 —
6.93 (m, 2H), 6.55 (dd, J = 7.7 Hz, J = 1.4 Hz, 1H), 6.05 (s, 2H). "F NMR (282 MHz, CDCl,):

=-109.98. 3C {"H} NMR (75 MHz, CDCl;): 6 = 184.9, 162.8 (d, J = 250.4 Hz), 146.2, 143.0,
137.3, 136.6, 133.5 (d, J =8.5 Hz), 132.5, 129.0, 127.7, 127.2, 125.9, 124.3, 122.5, 121.5,
118.8 (d, J = 3.6 Hz), 115.9 (d, J = 22.2 Hz), 111.5, 94.3, 86.2 (d, J = 1.6 Hz), 46.7. MS (ElI,
70 eV): m/z (%) = 354 (M*, 3), 327 (4), 326 (35), 325 (100), 323 (9), 209 (12), 208 (9), 207
(24), 183 (14), 162 (10). HRMS (ESI-TOF): calcd. for Cy3H16FN,O [M + H]* 355.1248 found:
355.1250.

1-(2-(o-Tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5e)

According to general procedure C, compound 5e was obtained as a grey solid in 73 %
yield (414 mg, 1.18 mmol, R: =0.29 heptane/ethyl acetate, 4:1); mp =124 — 127 °C.
IR (ATR): ¥V [cm-"] = 1695 (s), 1460 (s), 1411 (m), 1329 (m), 1221 (m), 1158 (m), 1007 (m),
844 (m), 743 (vs), 712 (s). "H NMR (500 MHz, CDCl;): & = 10.17 (s, 1H), 7.99 — 7.94 (m, 1H),
7.62 (dd, J=7.7, J=1.3Hz, 1H), 7.55 (d, J=7.6 Hz, 1H), 7.46 —7.41 (m, 1H), 7.41 - 7.36
(m, 2H), 7.29 - 7.23 (m, 3H), 7.22 - 7.18 (m, 1H), 7.14 (ptd, J=7.7, J = 1.4 Hz, 1H), 6.61 (d,
J=7.9Hz, 1H), 6.17 (s, 2H), 2.56 (s, 3H). *C {"H} NMR (126 MHz, CDCl;): & = 185.0, 146.2,
143.1, 140.2, 137.2, 136.7, 132.6, 132.1, 129.8, 129.0, 128.9, 127.8, 127.3, 125.9, 125.8,
124.5,122.7, 122.6, 122.0, 111.7, 94.6, 90.5, 46.7, 21.2. MS (El, 70 eV): m/z (%) = 350 (M*,
4), 332 (16), 321 (53), 308 (23), 307 (100), 306 (13), 204 (17), 203 (38), 202 (32). HRMS (ESI-
TOF) m/z = calcd. for C4H19N,O [M + H]* 351.1497, found: 351.1501.

1-(2-((2-Fluorophenyl)ethynyl)benzyl)-1 H-benzo[d]imidazole-2-carbaldehyde (5f)

According to general procedure C, compound 5f was obtained as a brown solid in 46 %
yield (265 mg, 0.747 mmol, R:;=0.23 heptane/ethyl acetate, 4:1); mp =151 - 153 °C.
IR (ATR): ¥ [cm-'] = 3060 (w), 3029 (w), 2845 (w), 1689 (s), 1479 (s), 1460 (s), 1413 (m), 1221
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(s), 1160 (m), 1090 (m), 1007 (m), 846 (s), 745 (vs), 710 (m), 500 (s).
H NMR (300 MHz, CDCly): 8 = 10.19 (s, 1H), 8.00 — 7.93 (m, 1H), 7.63 (ddd, J = 7.7, J = 1.5,
J =0.5 Hz, 1H), 7.57 (m, 1H), 7.50 — 7.31 (m, 4H), 7.27 (m, 1H), 7.21 — 7.09 (m, 3H), 6.64 (m,
1H), 6.18 (s, 2H). 1°F NMR (282 MHz, CDCl,): & = -109.4 (s). '*C {'H} NMR (75 MHz, CDCl,):
5 =185.0, 164.6, 161.2, 146.2, 143.1, 137.7, 136.7, 133.4, 132.6, 130.6 (d, J = 8.0 Hz), 129.4,
127.8, 127.4, 124.5,124.3 (d, J = 3.8 Hz), 122.5, 121.4, 115.8 (d, J = 20.8 Hz), 111.8, 111.5,
91.8 (d, J = 3.3 Hz), 88.9, 46.6. MS (El, 70 eV): m/z (%) = 354 (M*, 3), 326 (20), 325 (72), 308
(24), 307 (100), 306 (23), 305 (17), 209 (18), 207 (28). HRMS (ESI-TOF) m/z = calcd. for
Ca3H1sFN,O [M + H]* 355.1247, found: 355.1248.

1-(2-((2-Methoxyphenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5g)
According to general procedure C, compound 5g was obtained as a beige solid in 73 %
yield (254 mg, 0.693 mmol, R; = 0.18 heptane/ethyl acetate, 4:1); mp =119 - 121 °C.
IR (ATR): ¥ [cm'] = 1693 (m), 1594 (w), 1465 (m), 1343 (w), 1279 (m), 1242 (m), 1156 (w),
1046 (w), 1007 (m), 846 (m), 758 (s), 745 (vs). '"H NMR (300 MHz, CDCl;): 8 = 10.21 (s, 1H),
7.99-7.92 (m, 1H), 7.64 — 7.59 (m, 1H), 7.58 — 7.51 (m, 2H), 7.44 — 7.31 (m, 3H), 7.28 — 7.21
(m,1H),7.14 (dd, J=7.6,J =1.4 Hz, 1H),6.98 (dd, J =7.5, J = 1.0 Hz, 1H), 6.92 (dd, J = 8.4,
J=10Hz, 1H), 6.70-663 (m, 1H), 6.24 (s, 2H), 3.85 (s, 3H).
13C {'"H} NMR (75 MHz, CDCl3): & = 185.1, 160.3, 146.2, 143.1, 137.6, 136.8, 133.3, 132.2,
130.3, 128.9, 127.7, 127.3, 126.0, 124.4, 122.4,122.3, 120.7, 112.2, 112.0, 110.8, 92.1, 90.9,
55.9, 46.5. MS (El, 70 eV): m/z (%) = 366 (M*, 2), 337 (11), 308 (24), 307 (100), 306 (17), 219
(8), 206 (8), 205 (12). HRMS (ESI-TOF) m/z = calcd. for Cy4H19N,O, [M + H]* 367.1447, found:
367.1442.

1-(2-((3-Methoxyphenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5h)
According to general procedure C, compound 5h was obtained as a beige solid in 76 %
yield (264 mg, 0.721 mmol, R;=0.23 heptane/ethyl acetate, 4:1); mp =105- 108 °C.
IR (ATR): ¥ [cm-'] = 1694 (m), 1594 (w), 1496 (m), 1465 (m), 1415 (m), 1279 (m), 1242 (m),
1228 (m), 1007 (m), 846 (m), 758 (s), 745 (vs). '"H NMR (500 MHz, CDCl;): & = 10.16 (s, 1H),
7.98 —7.93 (m, 1H), 7.61 - 7.58 (m, 1H), 7.44 — 7.36 (m, 3H), 7.29 — 7.24 (m, 2H), 7.18 — 7.13
(m, 2H), 7.10 - 7.08 (m, 1H), 6.92 (dd, J =8.4, J = 2.6 Hz, 1H), 6.63 (d, J = 7.8 Hz, 1H), 6.15
(s, 2H), 3.82 (s, 3H). 3C {"H} NMR (126 MHz, CDCl5): 6 = 185.0, 159.6, 146.3, 143.1, 137.5,
136.7, 132.7, 129.7, 129.1, 127.8, 127.3, 126.0, 124.5, 124.3, 123.8, 122.5, 121.7, 116.5,
115.4, 111.7, 95.4, 86.4, 55.5, 46.8. MS (El, 70 eV): m/z (%) = 366 (M*, 3), 338 (25), 337
(100), 323 (6), 332 (7), 295 (6), 294 (11), 293 (10). HRMS (ESI-TOF) m/z = calcd. for
Cu4H1gN2O, [M + H]* 367.1447, found: 367.1445.
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1-(2-(Phenylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5i)

According to general procedure C, compound 5i was obtained as a grey solid in 63 %
yield (206 mg, 0.613 mmol, R;=0.25 heptane/ethyl acetate, 4:1); mp=132°C.
IR (ATR): ¥ [cm'] = 1693 (s), 1460 (m), 1413 (m), 1324 (m), 1221 (m), 1158 (m), 1092 (w),
1007 (m), 844 (m), 743 (vs). '"H NMR (300 MHz, CDCl;): 6 = 10.18 (s, 1H), 8.00 — 7.93 (m,
1H), 7.63-7.54 (m, 3H), 7.47-7.35 (m, 6H), 7.30-7.23 (m, 1H), 7.16 (dd, J=7.6,
J =1.5Hz, 1H), 6.68 — 6.62 (m, 1H), 6.17 (s, 2H). '3C {"H} NMR (75 MHz, CDCl,): 5 = 185.1,
146.3, 143.1, 137.4, 136.7, 132.6, 131.7, 129.1, 128.9, 128.6, 127.8, 127.3, 126.0, 124.5,
122.9, 122.6, 121.8, 111.7, 95.6, 86.6, 46.8 .MS (El, 70 eV): m/z (%) = 336 (M*, 2), 308 (25),
307 (100), 306 (16), 190 (9), 189 (21). HRMS (ESI-TOF) m/z = calcd. for C,3H7N,O [M + H]*
337.1341, found: 337.1340.

1-(2-(o-Tolylethynyl)benzyl)-1H-imidazole-2-carbaldehyde (5j)

According to general procedure C, compound 5j was obtained as a beige solid in 38 %
yield (129 mg, 0.429 mmol, R;= 0.16 heptane/ethyl acetate, 1:1); mp =78 — 81 °C. IR (ATR):
v [cm™"] = 1687 (s),1479 (m), 1405 (s), 1397 (m), 1343 (m), 1250 (m), 1151 (m), 925 (m), 793
(m), 754 (vs). '"H NMR (500 MHz, CDCl;): 6 =9.80 (s, 1H), 7.54 (dd, J =7.6, J = 1.6 Hz, 1H),
7.39 (d, J=7.6 Hz, 1H), 7.29 — 7.08 (m, 7H), 7.05 - 7.01 (m, 1H), 5.82 (s, 2H), 2.39 (s, 3H).
3C {"H} NMR (126 MHz, CDCl): 6 = 182.4, 140.2, 137.1, 132.8, 132.1, 132.0, 129.8, 1291,
129.0, 128.6, 128.3, 126.4, 125.9, 123.1, 122.5, 94.0, 90.5, 49.6, 21.0 (signal of one carbon
is absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 300 (M*, 3), 272 (21),
271 (86), 258 (45), 257 (100), 256 (25), 204 (29), 203 (75), 202 (71), 201 (11). HRMS (ESI-
TOF) m/z = calcd. for CyH7N,O [M + H]*301.1341, found: 301.1347.

1-(2-(p-Tolylethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (5k)

According to general procedure C, compound 5k was obtained as a white solid in 98 %
yield (340 mg, 1.13 mmol, R;=0.14 heptane/ethyl acetate, 1:1); mp =107 — 108 °C.
IR (ATR): ¥ [cm'] = 1677 (vs), 1510 (m), 1469 (m), 1407 (s), 1335 (s), 1279 (m), 1153 (m),
818 (m), 799 (s), 766 (vs), 752 (vs). '"H NMR (300 MHz, CDCl;): 8 = 9.78 (d, J = 0.9 Hz, 1H),
7.55—-7.46 (m, 1H), 7.32 -7.27 (m, 2H), 7.25—-7.15 (m, 4H), 7.12-7.02 (m, 3H), 5.79 (s,
2H), 2.29 (s, 3H). 3C {"H} NMR (75 MHz, CDCl3): 5 = 182.4, 143.5, 139.2, 137.3, 132.7,
132.0, 131.6, 129.4, 129.0, 128.5, 128.4, 126.4, 123.0, 119.5, 95.2, 86.0, 49.4, 21. MS
(El, 70 eV): m/z (%) = 300 (M*, 1), 272 (23), 271 (100), 203 (7), 202 (11), 190 (5), 189 (13).
HRMS (ESI-TOF) m/z = calcd. for C,H417N>O [M + H]* 301.1341, found: 301.1339.

1-(2-((2-Fluorophenyl)ethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (5I)
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According to general procedure C, compound 5l was obtained as a yellow solid in 85 %
yield (299 mg, 0.983 mmol, R;= 0.12 heptane/ethyl acetate, 1:1); mp = 83 — 85 °C. IR (ATR):
v [cm™] = 1683 (s), 1570 (w), 1496 (m), 1475 (m), 1339 (m), 1271 (m), 1213 (m), 1158 (m),
916 (w), 772 (s), 754 (vs), 700 (s). '"H NMR (300 MHz, CDCl3): 5= 9.87 (d, J = 1.0 Hz, 1H),
7.66 —7.56 (m, 1H), 7.50 (ptd, J=7.3, J =1.8 Hz, 1H), 7.38 — 7.27 (m, 5H), 7.19 - 7.08 (m,
3H), 5.90 (s, 2H). 9F NMR (282 MHz, CDCl;): & =-109.54 ()
13C {'"H} NMR (75 MHz, CDCl3): 5 = 182.3, 162.7 (d, J=251.7 Hz), 143.4, 137.6, 133.2, 132.6,
132.0, 130.6 (d, J = 8.0 Hz), 129.4, 128.4, 128.4, 126.5, 124.2 (d, J = 3.6 Hz), 122.3, 115.7
(d, J = 20.8 Hz), 1113 (d, J = 15.6 Hz), 91.7 (d, J = 3.3 Hz), 88.1, 49.1. MS
(El, 70 eV): m/z (%) = 276 (25), 275 (81), 274 (14), 258 (27), 257 (100), 256 (26), 255 (13),
209 (23), 208 (12), 207 (43), 189 (24), 183 (26) (no molecular peak was observed).
HRMS (ESI-TOF) m/z = calcd. for Formular: CigH4FN,O [M + H]* 305.1090 , found:
305.1090.

1-(2-((4-Fluorophenyl)ethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (5m)

According to general procedure C, compound 5m was obtained as a white solid in 89 %
yield (314 mg, 1.03 mmol, R;=0.14 heptane/ethyl acetate, 1:1); mp =103 - 104 °C.
IR (ATR): ¥ [cm-'] = 1679 (s), 1594 (w), 1506 (s), 1471 (m), 1413 (s), 1335 (m), 1300 (m), 1215
(s), 1158 (m), 834 (s), 768 (vs), 754 (vs). 'TH NMR (300 MHz, CDCl;): 6 =9.93 (d, J = 1.0 Hz,
1H), 7.68 — 7.61 (m, 1H), 7.57 — 7.47 (m, 2H), 7.45 — 7.32 (m, 3H), 7.28 — 7.25 (m, 1H), 7.22 —
707 (m, 3H), 594 (s, 2H); '"FNMR(282 MHz CDCl3):5=-109.9 (s).
3C {"H} NMR (75 MHz, CDCl,): 6 = 182.3, 162.8 (d, J = 250.6 Hz), 143.5, 137.2, 133.5 (d, J
=8.4 Hz), 132.7, 131.9, 129.1, 128.5, 128.3, 126.2, 122.6, 118.6 (d, J=3.6 Hz), 115.9 (d, J =
22.2 Hz), 93.7, 86.1 (d, J = 1.5 Hz), 49.4. MS (EI, 70 eV): m/z (%) = 276 (23), 275 (100), 274
(16), 209 (9), 207 (18), 183 (10) (no molecular peak was observed). HRMS (ESI-TOF) m/z =
calcd. for Formular: C4gH4FN>O [M + H]* 305.1090 , found: 305.1093.

1-(2-((4-Methoxyphenyl)ethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (5n)

According to general procedure C, compound 5n was obtained as a white solid in 95 %
yield (345 mg, 1.09 mmol, R;= 0.10 heptane/ethyl acetate, 1:1); mp = 83 °C. IR (ATR): ¥ [cm-
1=1681 (s), 1607 (m), 1512 (s), 1409 (s), 1333 (m), 1287 (m), 1250 (vs), 1182 (m), 1026 (s),
830 (s), 770 (vs), 756 (vs). "H NMR (300 MHz, CDCl3): 5 =9.90 (d, J =1.0 Hz, 1H), 7.62 —
7.55 (m, 1H), 7.47 - 7.41 (m, 2H), 7.39 — 7.26 (m, 4H), 7.18 — 7.14 (m, 1H), 6.94 — 6.88 (m,
2H), 5.90 (s, 2H), 3.86 (s, 3H). 3C {'"H} NMR (75 MHz, CDCl;): 6 = 182.4, 160.2, 143.5, 137.2,
133.2, 132.6, 132.0, 128.9, 128.6, 128.5, 126.4, 123.3, 114.7, 114.3, 95.1, 85.4, 55.5, 49.5
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MS (El, 70 eV): m/z (%) =316 (M*, 7), 288 (23), 287 (100), 272 (11), 244 (10), 178 (17), 152
(6). HRMS (El) m/z = calcd. for CaoH1sN,O, [M]* 316.12063, found: 316.12061.

1-(2-((4-(tert-Butyl)phenyl)ethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (50)

According to general procedure C, compound 50 was obtained as a beige solid in 99 %
yield (395 mg, 1.15mmol, R;=0.22 heptane/ethyl acetate, 1:1); mp =106 — 109 °C.
IR (ATR): ¥ [cm'] = 1689 (s), 1506 (w), 1469 (m), 1411 (s), 1337 (m), 1296 (w), 1162 (w), 834
(s), 776 (vs), 768 (vs). 'H NMR (300 MHz, CDCl3): 5 =9.86 (d, J =0.9 Hz, 1H), 7.60 — 7.54
(m, 1H), 7.45 —-7.33 (m, 4H), 7.32 - 7.22 (m, 4H), 7.17 - 7.11 (m, 1H), 5.87 (s, 2H), 1.32 (s,
9H). 3C {"H} NMR (75 MHz, CDCl;): 6 = 182.4, 152.3, 143.5, 137.3, 132.7, 132.0, 1314,
129.0, 128.5, 126.4, 125.7, 123.1, 119.6, 95.2, 86.0, 49.4, 35.0, 31.3 (signal of one carbon is
absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 342 (M*, 2), 314 (27),
313 (100), 298 (7), 297 (12), 231 (6), 216 (6), 215 (14), 202 (7). HRMS (ESI-TOF) m/z = calcd.
for Formular: C,3H23N,0 [M + H]* 343.1810 , found: 343.1806.

5,6-Difluoro-1-(2-(p-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carb-aldehyde (5p)
According to general procedure C, compound 5p was obtained as a beige solid in 42 %
yield (140 mg, 0.362 mmol, R;=0.32 heptane/ethyl acetate, 4:1); mp=170-172 °C.
IR (ATR): ¥ [cm-'] = 1697 (vs), 1588 (m), 1487 (s), 1465 (s), 1421 (m), 1273 (m), 1224 (s),
1116 (m), 1085 (m), 984 (m), 892 (s), 760 (vs). 'TH NMR (300 MHz, CDCl;): & = 10.10 (s, 1H),
7.70 (dd, J=9.9, J=7.3Hz, 1H), 7.63 -7.58 (m, 1H), 7.48 — 7.42 (m, 2H), 7.32 - 7.27 (m,
1H), 7.25-7.17 (m, 4H), 6.76 —6.71 (m, 1H), 6.11 (s, 2H), 2.39 (s, 3H). "9F NMR (282
MHz, CDCl;): 6 =-132.56 (d, J=20.3Hz), -138.78 (d, J=20.3Hz). '"3C{'H} NMR
(125 MHz, CDCl;): 184.3, 151.1 (dd, J=250.8, J = 16.2 Hz), 149.6 (dd, J=246.2, J=15.8
Hz), 147.5 (d, J = 3.3 Hz), 139.4, 136.5, 132.9, 132.5 (d, J = 10.8 Hz), 131.6, 129.5, 129.1,
128.3,126.4,122.3, 119.5,109.3 (d, J = 19.5 Hz), 99.6 (d, J = 23.2 Hz), 96.0, 85.8,47.1, 21.7.
(Signal of one carbon is absent, which may relate to signal overlap). MS
(El, 70 eV): m/z (%) = 386 (M*, 4), 358 (26), 357 (100), 205 (7), 203 (7), 202 (9), 190 (7), 189
(13), 178 (7), 171 (7). HRMS (ESI-TOF) m/z = calcd. for CyH16F2N,O [M + H]* 387.1309,
found: 387.1311.

5,6-Difluoro-1-(2-((4-fluorophenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-
carbaldehyde (5q)

According to general procedure C, compound 5q was obtained as a beige solid in 39 %
yield (130 mg, 0.330 mmol, 39 R;= 0.30 heptane/ethyl acetate, 4:1); mp = 143 — 146 °C.
IR (ATR): ¥ [cm-'] = 1697 (vs), 1594 (m), 1508 (s), 1487 (s), 1463 (s), 1339 (m), 1275 (m),
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1224 (vs), 1149 (m), 987 (m), 838 (s), 760 (s). 'H NMR (300 MHz, CDCl,): & = 10.09 (s, 1H),
7.71 (dd, J=9.9, J=7.3 Hz, 1H), 7.63 — 7.59 (m, 1H), 7.58 — 7.50 (m, 2H), 7.30 (m, 1H),
7.25-7.18 (m, 2H), 7.13-7.03 (m, 2H), 6.77 —=6.71 (m, 1H), 6.10 (s, 2H). 1°F NMR (282
MHz, CDCl,): & = -109.74, -132.52 (d, J = 20.3 Hz), -138.69 (d, J = 20.3 Hz). '3C {'H} NMR
(125 MHz, CDCl,): & = 184.3, 163.0 (d, J = 250.6 Hz), 151.1 (dd, J = 251.0 Hz, J = 16.2 Hz),
149.6 (dd, J = 246.4, J = 15.7 Hz), 147.6 (d, J = 2.1 Hz), 138.4 (d, J = 10.8 Hz), 136.5, 133.7
(d, J = 8.4 Hz), 133.0, 132.5(d, J = 10.9 Hz), 129.3, 128.3, 126.4, 121.9, 118.7 (d, J = 3.4 Hz),
116.1 (d, J=22.4 Hz), 109.3 (d, J = 19.7 Hz), 99.5 (d, J = 23.3 Hz), 94.6, 86.1, 47.2. MS
(El, 70 eV): m/z (%) = 390 (M*, 3), 362 (26), 361 (100), 360 (11), 209 (14), 208 (7), 207 (20).
HRMS (ESI-TOF) m/z = calcd. for CosH14F3N,O [M + HJ* 391.1058, found: 391.1056.

5,6-Difluoro-1-(2-((4-methoxyphenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbalde-
hyde (5r)

According to general procedure C, compound 5r was obtained as a beige solid in 48 %
yield (167 mg, 0.415 mmol, R;=0.23 heptane/ethyl acetate, 4:1); mp =147 — 149 °C.
IR (ATR): ¥ [cm'] = 1697 (vs), 1605 (m), 1512 (m), 1487 (s), 1465 (s), 1250 (s), 1224 (s), 1174
(s), 1026 (s), 890 (s), 832 (s), 760 (vs). '"H NMR (300 MHz, CDCl;): 8 = 10.10 (s, 1H), 7.70
(dd, J=9.9, J=7.3Hz, 1H), 7.61-7.55 (m, 1H), 7.53 — 7.46 (m, 2H), 7.32 - 7.26 (m, 1H),
7.24 (d, J=6.9Hz, 1H), 7.19 (dd, J=7.6, J = 1.5 Hz, 1H), 6.94 - 6.88 (m, 2H), 6.77 — 6.72
(m, 1H), 6.10 (s, 2H), 3.84 (s, 3H). ®F NMR (282 MHz, CDCl3): 6 =-132.59 (d, J = 20.3 Hz),
-138.80 (d, J=20.3 Hz). 3C {"H} NMR (125 MHz, CDCl;): 6 = 184.2, 160.1, 150.9 (dd,
J=250.7, J=16.3 Hz), 149.5 (dd, J=246.2, J=15.7 Hz), 147.4 (d, J= 3.4 Hz), 138.2 (d,
J=11.0 Hz), 136.2, 133.1, 132.7, 132.4 (d, J = 11.0 Hz), 128.8, 128.1, 126.3, 122.3, 114.5,
114.2, 109.1 (d, J=19.4 Hz), 994 (d, J=23.2 Hz), 95.7, 85.1, 554, 47.0. MS
(El, 70 eV): m/z (%) = 402 (M*, 9), 374 (27), 373 (100), 358 (7), 330 (8), 329 (9), 221 (9), 206
(7). HRMS (ESI-TOF) m/z = calcd. for Co4H4,F2N,O, [M + H]*403.1258 found: 403.1260.

1-(2-((4-Fluorophenyl)ethynyl)benzyl)-5,6-dimethyl-1H-benzo[d]imidazole-2-
carbaldehyde (5s)

According to general procedure C, compound 5s was obtained as an orange solid in 73 %
yield (162 mg, 0.43 mmol, R;=0.25, heptane/ethyl acetate, 2:1); mp =202 — 204 °C. IR
(ATR): 7 [cm™'] = 1686 (vs),1504 (vs), 1484 (vs), 1465 (s), 1407 (vs), 1236 (s), 1218 (s), 1156
(s), 837 (s), 775 (s), 750 (vs). '"H NMR (300 MHz, CDCl3): & = 10.03 (s, 1H), 7.62 (s, 1H),
7.53-7.45(m, 3H), 7.20 - 7.14 (m, 1H), 7.12 - 7.05 (m, 2H), 7.03 - 6.96 (m, 2H), 6.53 (dd,
J=7.7Hz,J=1.4Hz, 1H),6.01 (s, 2H), 2.30 (s, 3H), 2.24 (s, 3H). "F NMR (282 MHz, CDCl,):
0 =-110.1."3C {"H} NMR (75 MHz, CDCl5): 6 = 184.6, 162.8 (d, J = 250.3 Hz), 141.8, 137.6,
134.1,133.5 (d, J = 8.5 Hz), 132.5, 129.0,127.9, 127.6, 125.8, 121.9, 121.4, 118.9, 115.8 (d,
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J=221Hz), 111.1,94.2, 86.3 (d, J = 1.5 Hz), 46.6, 21.0, 20.4. O (signal of two carbons are
absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 382 (M*, 4), 355 (4),
354 (27), 353 (100), 352 (10), 209 (8), 208 (6), 207 (14), 189 (5), 183 (10). HRMS (EI): calcd.
for CosH1gFN,O [M]* 382.1475, found: 382.1470.
1-(2-((4-Methoxyphenyl)ethynyl)benzyl)-5,6-dimethyl-1H-benzo[d]imidazole-2-
carbaldehyde (5t)

According to general procedure C, compound 5t was obtained as a dark yellow solid in 78 %
yield (112 mg, 0.29 mmol, Rf=0.22 heptane/ethyl acetate, 2:1); mp =193 -195 °C. IR
(ATR): ¥ [cm™'] = 1686 (m),1508 (m), 1465 (m), 1329 (w), 1228 (m), 1010 (m), 847 (m), 742
(vs), 814 (m) ."H NMR (250 MHz, CDCIs): 5 =10.0 (s, 1H), 7.6 (s, 1H), 7.5 (dd, J=7.6 Hz,
J=14Hz,1H),75-7.4(m,2H),7.2-7.1(m,2H),7.1(dd, J=7.6 Hz, J= 1.5 Hz, 1H), 6.9 —
6.8 (m, 2H), 6.5 (d, J=7.7 Hz, 1H), 6.0 (s, 2H), 3.8 (s, 3H), 2.3 (s, 3H), 2.2 (s, 3H).
BC{'H} NMR (63 MHz, CDCly): & = 184.6, 160.0, 137.6, 137.4, 134.0, 133.1, 132.3, 128.6,
127.5, 125.8, 121.9, 121.8, 114.9, 114.1, 111.2, 95.4, 85.4, 55.3, 46.3, 21.0, 20.4 (signal of
tree carbons are absent, which may relate to signal overlap).MS (El, 70 eV): m/z (%) = 394
(M*, 7), 393 (4), 366 (28), 365 (100), 351 (5), 350 (6), 322 (4), 321 (5), 221 (5), 206 (4), 178
(14). HRMS (EI): calcd for Co6H2oN>O, [M]* 394.1675, found: 394.1669.

1-(2-((4-(tert-Butyl)phenyl)ethynyl)benzyl)-5,6-dimethyl-1H-benzo[d]imidazole-2-
carbaldehyde (5u)

According to general procedure C, compound 5u was obtained as a yellow solid in 72 %
yield (120 mg, 0.29 mmol, R = 0.22 heptane/ethyl acetate, 2:1); mp = 160 — 163° C. IR (ATR):
v [cm] = 1681 (s),1484 (vs), 1463 (vs), 1455 (s), 1405 (s), 1234 (s), 1006 (s), 835 (s), 779
(s), 756 (m), 750 (vs). '"H NMR (300 MHz, CDCl;) 6 = 10.0 (s, 1H), 7.6 (s, 1H), 7.5 -7.5 (m,
1H),7.5-7.4(m, 1H),74-7.4 (m, 1H), 7.3 (d, J=2.0 Hz, 1H), 7.3 -7.3 (m, 1H), 7.2 -7.2
(m, 1H), 7.1 (s, 1H), 7.1 -7.0 (m, 1H), 6.5 (dd, J = 7.8 Hz, J = 2.1 Hz, 1H), 6.0 (s, 2H), 2.3 (s,
3H), 2.2 (s, 3H), 1.3 (s, 9H).3C {'"H} NMR (75 MHz, CDCl;): 5 = 184.6, 152.1, 145.7, 141.8,
137.6,137.7, 135.4, 134.0, 132.4, 131.4, 128.7, 127.5, 125.8, 125.5, 121.9,121.8, 119.8,
111.2, 95.6, 86.0, 46.6, 34.9, 31.2, 21.0, 20.4. MS (El, 70 eV): m/z (%) = 420 (M*, 8), 393 (5),
392 (31), 391 (100), 377 (3), 376 (5), 375 (11), 361 (3), 335 (5), 217 (6), 215 (8). HRMS (EI):
calcd. for CygH2sN,O [M]* 420.2196, found: 420.2184

1-(4-Methoxy-2-(p-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5v)

According to general procedure C, compound 5v was obtained as a brown in 99 % yield
(48.3 mg, 0.127 mmol, R;= 0.20, heptane/ethyl acetate, 7:3); m.p.= 112 - 115 °C. IR (ATR):
v [em™"] = 2921 (m), 2851 (m), 1683 (s), 1607 (m), 1463 (s), 1413 (m), 1304 (s), 1226 (s), 1092
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(s), 1032 (s), 848 (s), 739 (vs), 492 (m). 'H NMR (300 MHz, CDCls): & [ppm] = 10.17 (s, 1H),
7.99 -7.90 (m, 1H), 7.51 — 7.44 (m, 3H), 7.41 - 7.33 (m, 2H), 7.22 — 7.15 (m, 2H), 7.10 (d, J
= 25 Hz, 1H), 6.75 - 6.64 (m, 2H), 6.10 (s, 2H), 3.78 (s, 3H), 2.39 (s, 3H).
3C {"H} NMR (75 MHz, CDCl,): & [ppm] = 185.1, 158.9, 146.2, 143.1, 139.2, 136.8, 131.7,
129.6, 129.4, 127.8, 127.2, 124.4, 123.2, 122.5, 119.7, 117.0, 115.6, 112.0, 95.4, 86.2, 55.5,
46.3, 21.7 (signal of two carbons are absent, which may relate to signal overlap).
MS (El, 70 eV): m/z (%) = 380 (7), 352 (30), 351 (100), 235 (41), 192 (27), 191 (22), 189 (12).
HRMS (ESI-TOF) m/z = calcd. for NaC,5H,0N,O, [M+Na]* 403.1422, found 403.1427.

1-(5-Methoxy-2-(p-tolylethynyl)benzyl)-1 H-benzo[d]imidazole-2-carbaldehyde (5w)
According to general procedure C, compound 5w was obtained as a yellow in 80 % yield
(132 mg, 0.347 mmol, R;= 0.21, heptane/ethyl acetate, 7:3); m.p.= 116 — 119 °C. IR (ATR):
v [cm™"] = 2921 (m), 1693 (s), 1687 (s), 1603 (s), 1460 (s), 1324 (m), 1240 (s), 1032 (m), 853
(s), 811 (s), 739 (vs), 498 (s). '"H NMR (300 MHz, CDCl;): & [ppm] = 10.18 (s, 1H), 8.02 - 7.93
(m, 1H), 7.56 — 7.35 (m, 6H), 7.22 — 7.13 (m, 2H), 6.78 (dd, J = 8.6, 2.7 Hz, 1H), 6.20 (d, J =
2.6 Hz, 1H), 6.12 (s, 2H), 3.63 (s, 3H), 2.38 (s, 3H). 3C {"H} NMR (75 MHz, CDCl3): & [ppm]
= 185.1, 160.1, 146.2, 143.0, 139.1, 138.8, 136.7, 134.0, 131.5, 129.4, 127.4, 124.5, 122.5,
120.1, 114.2, 112.9, 112.5, 111.8, 94.3, 86.1, 55.3, 46.8, 21.7 (signal of two carbons are
absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 380 (19), 352 (32), 351
(100), 350 (10), 336 (12), 307 (12), 192 (18), 191 (16), 189 (11). HRMS (ESI-TOF) m/z =
calcd. for Cy5H21N,O, [M+H]* 381.1603, found 381.1612.

1-(5-Fluoro-2-(p-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5x)
According to general procedure C, compound S5y was obtained as a white in 82 % yield
(92.1 mg, 0.250 mmol, R;= 0.29, heptane/ethyl acetate, 7:3); m.p.= 150 — 153 °C. IR (ATR):
v [em™"] = 2921 (m), 2851 (m), 1685 (s), 1603 (m), 1460 (s), 1277 (m), 1230 (s), 1158 (m), 958
(m), 853 (s), 813 (s), 735 (vs), 498 (s). '"H NMR (300 MHz, CDCl5): & [ppm] = 10.18 (s, 1H),
8.04 —7.92 (m, 1H), 7.58 (dd, J = 8.6, 5.6 Hz, 1H), 7.51 — 7.36 (m, 5H), 7.23 — 7.14 (m, 2H),
7.02 - 6.90 (m, 1H), 6.32 (dd, J = 9.3, 2.7 Hz, 1H), 6.12 (s, 2H), 2.39 (s, 3H). "F NMR (282
MHz, CDCI3): & = -109.4. 3C {"H} NMR (75 MHz, CDCl5): & [ppm] = 185.08, 162.83 (d, J =
250.9 Hz), 146.08, 143.07, 140.11 (d, J = 7.5 Hz), 139.27, 136.56, 134.42 (d, J = 8.4 Hz),
131.61, 129.45, 127.56, 124.67, 122.73, 119.61, 118.04 (d, J = 3.4 Hz), 115.25 (d, J = 22.1
Hz), 113.42 (d, J = 23.6 Hz), 111.46, 95.55, 85.00, 46.60, 21.70 (signal of two carbons are
absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 340 (25), 339 (100),
220 (10), 207 (13) (no molecular peak was observed). HRMS (ESI-TOF) m/z = calcd. for
Co4H2sN,O [M+H]* 369.1403, found 369.1412.
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1-(2-bromobenzyl)-1H-benzo[d]imidazole (3a)

TH, 13C and °F NMR spectra

Parameter Value
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1-(2-Bromobenzyl)-1H-imidazole (3b)

> Parameter Value
2 1 Solvent cocl3
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1-(2-Bromobenzyl)-5,6-difluoro-1H-benzo[d]imidazole (3c)

5 Parameter Walue
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1-(2-Bromobenzyl)-5,6-difluoro-1H-benzo[d]imidazole (3c)

Parameter Value
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1-(2-Bromobenzyl)-5,6-dimethyl-1H-benzo[d]imidazole (3d)

Parameter Value
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5 Receiver Gain 6450
& Relaxation Delay 1.0000
7 Pulse Widh 10.0000
& Spectomeler Frequency 250 13
9 Spectal Width 51653
10 Lowest Frequency -1057 8
11 Nucleus H
12 Acquired Size 32768
l ’ / 13 Spectral Size 65536
H,C CH,
N\/N
Br
1
!
!
J 1
f e f o
g /8 8% 7 a8 o8
b= AR o o
T T T T T T T T T T T T T T T T T T T T T T T T
115 110 105 100 95 9.0 85 8.0 75 7.0 65 6.0 55 50 45 40 35 30 2.5 2.0 15 10 05 00
f1 (ppm)
GA RIBHRELVEBE T g8 I3 rn
S5 RAHARARENS = P a8
NOSSSIAAA | N
Parameter Value
1 Solvent cocia
2 Temperature 2982
H,C CHy 3 Experiment 1D
4 Humber of Scans 512
5 Receiver Gain 2050.0
6 Relaxation Delay 20000
7 Pulse Width 10.0000
8 Spectometer Frequency 62.90
9 Spectal Width 150000
N\/N 10 Lowest Frequency 12110
11 Nucleus 13C
Br 12 Acquired Size 32768
13 Spectal Size 65536
]
Iy
i
.
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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1-(2-Bromo-4-methoxybenzyl)-1H-benzo[d]imidazole (3e)

Parameter Value
FENAT RO ESARRRRANNS AR ERIARAT B ERRA 1 sthed sl
T i i o R P g S838333% & Aeme 2 Tempersture 2982

hjgbbtoc—= e 3 Puke Sequence w0
4 Experiment 1
5 Numbsr of Scans 1%
& RecsiverGain 2030
7 Relaxation Delay 2.0000
8 Pulss Width 10,0000
S Spectromster Frequency 30013
; 10 Spectral Width 51881
11 Lowest Fraquency 12465
‘ 12 Nuckus H
| 13 Acquied Sze 3278
‘ I "l‘ |] 14 Spectral Sze s5536
Co
0l
0
e
N
N /
Br
1
|
|LJ’ l
L D | f !
=31 TERE 28 5 g
T T T T T T T T y T T T T T T T T T T T T T T T
120 1.5 1.0 w05 100 95 9.0 85 8.0 75 7.0 6.5 6.0 55 50 4.5 4.0 35 3.0 25 20 b, 1.0 0.5 0.0
1 (pprm)}
Paramster Value
g g9 gmesmonser _— 8 @ |1 Sobvent oo
g %% HESERRRHCS rrfrs g = |2 Tmesntin 202
V] FVNNAAETN ey e il |3 Pulse Sequence 23pg30
|4 Experiment )
£ Number of Scans 1024
|6 Receiver Gain 20500
|7 Relacaton Delay 20000
is Pulse Width 10,0000
3 Specirometer Frequency 75.48
|10 Spectral width 18028.8
|11 Lowest Fraquency -MEEE
|12 Wuceus 13
|13 Acquird Sz= 32768
|14 Spactrsi Sze 65536
0.
me”
N
Ne #
Br
|
T T T T T T T T T T T T T T T T T T T T T T T
210 200 150 180 170 160 150 140 130 120 10 100 a0 a0 70 60 50 40 30 20 10 o -10
1 (ppm)
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1-(2-Bromo-5-methoxybenzyl)-1H-benzo[d]imidazole (3f)

i
f1 (ppm}

S25

BEEEEET T YNNNY SRARNRARRRSS 2584 8RR g = Parameter Value
B e i in - § S
mmp—— N
3 Tempersturs 58
3 Puls Sequencs =30
| 4 Exparment 1D
| 5 Number of Scans 16
| & Receiver Gain 1010
7 Relxation Delay 1.0000
‘ 8 Pulse Width 8.0000
5 Spectromster Frequency 50013
" | | ‘ 10 Spectrsl Width 10000.0
| | | | 11 Lowest Frequancy 19622
| || ] || | | 2 Nucleus H
f L ! 13 Acquired Sze 1278
14 Spactrsl Sz= 5538
HC
o
]
N\\/,f
Br
|
] |
|
B A | =
bY 1 1 | ')
22 &= o= B = =
22 & 8§ R B E
T T T T T T T T T T T T T T T T T T T T T
128 15 10.0 8.5 8.0 7.5 7.0 6.5 6. 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0



1-(2-Bromo-5-methoxybenzyl)-1H-benzo[d]imidazole (3f)

Parameter Value
] 23 ©% 283 TzZsh 5 = L ot oo
o [, mNg uEng g g 2 Tempersturs 281
5 ¥ HE  Hasooad f
Vool NV T 3 Pubs Sequence i
4 Experiment 1D
5 Number of Scans 1024
& Receiver Gain 1010
7 Relaxation Delay 2.0000
e Pulse Width 10,0000
9  Spectrometer Frequency 12577
10 Spectral Width 301205
11  Lowest Frequency -2472.4
12 Nudeus 13C
13  Acquired Sze 32768
14  Spectral Size 65536
H,C
™o
N
N\/
Br
N W) L\ Ll b
\ T ‘ T T T T T T T T T T T T T \ T \ T \ T T
20 00 19 180 170 160 150 140 130 120 110 100 %0 & 70 60 S0 40 30 20 10 0 -0

fL (ppm)
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1-(2-Bromo-5-fluorobenzyl)-1H-benzo[d]imidazole (3g)

SEERERmmE S = Paramater Value
TIRRJIES i 1 Solvemt coch
2 Tempersturs 382
3 Ppulse Sequence 2030
I 4 Experiment o
5 Number of Scans 18
&  Receiver Gain 57.0
| 7 Relacation Delay 1.0000
8 Pulse Width £.0000
| S Spactromater Frequency  500.13
| f i 10 Spactral Width 10000.0
| Il || 11 Lowest Frequency -1967.6
I\ | 12 Nucdeus 1H
13 Acquired Sze 33768
14 Spectral Size 65536
F
M
N\/
Br

i S 1 O i) i
EE & = g & 8
T T T T T T T T T T T T T T T T T T T T
12.0 105 100 95 9.0 835 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 {ppm}
o Paramster Value
o 1 Solvent cpcia
i 2 Temperature 2983
3 Puls Sequence g
4 Experiment D
5 Number of Scans 1
€ Recsiver Gain 1010
7 Relzaton Delay 1.0000
8 PubsWidth 12.0000
9  Spactromster Frequency 470.55
10 Spectral Width 1136364
11 Lowest Frequency -103877.4
12 Nuckus 15F
13 Acquired Sze £5535
14 Spectral Sz= 131072
F
M
N
Br
T T T T T T T T T T T T T T T T T T T T T T T
0 10 -10 -20 -30 40 -50 70 -80 a0 -0 -110 -120 -130 -140 -150 -160 170 -180 -190 200 -210 -220
f1 (pprm}
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1-(2-Bromo-5-fluorobenzyl)-1H-benzo[d]imidazole (3g)

. Parameter Value
) neorsoNIToEoognng 1 Solvent coci
A LAS3nYYn3o32q848s @
o B e e =R . e = & 2 Tempersture 2382
o g el e ol B e e =
i VN SN | A nchraa o
4 Experiment 1D
5 Number of Scans 1024
&  Receiver Gain 101.0
7 Relzxation Delay 2,0000
8 PulseWidth 10.0000
9  Spectrometer Freguency 125,77
10 Spectral Width 301205
11 Lowest Frequency -2485,7
12 Muckus 13c
13 Acquired Sze 32768
14 Spectrsl Sz= £5536
F

T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 a0 70 60 50 40 0 20 10
f1 (ppm})
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1-(2-Bromobenzyl)-1H-benzo[d]imidazole-2-carbaldehyde (4a)

Parameter Value
& 1 Solvent cDCli3
b1 P N E M NS OM NS SO MNN Ao OEE MM NS OO0 00 Mo m
] e R e R B e N e P e P Z-Temperaice 82
e = 3 Pulse Sequence 2030
4 Experiment bis)
5 Mumber of Scans 16
& Receiver Gain 93.0
7 Relaxation Delay 10000
8 Pulse Width 8.0000
9 Spectrometer Frequency 500,13
10 Spectral Width 10000.0
11 Lowest Frequency -1962.8
12 Nudleus H
13 Acquired Size 32768
. | { 14 Spectral Size 65538
il
‘ \
‘ N i
L] 1
\ | Neo 7/
| | I |
Br 0
H
|
|
[l
.
J U L
1 o T i) I
2 3 5R383 E &
& £ o - ~
i T T T T T T T P T T T T T T T T T T T T
12,0 115 1.0 105 10.0 85 8.0 T 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 30 25 2.0 LS 1.0 0.5 0.0
f1 (ppm)
- Parameter Value
g 2 2Zo9nETNaae § : - L Sthvent T3
: £¥R8RaRESARY = - 4 {2 Tepecaiine i
T T '[‘1:}:\‘\:‘\7/" /;;j T g 13 Pulse Sequence zgpg30
{4 Experiment o
5 Mumber of Scans 1024
|6 Receiver Gain 101.0
|7 Relaxation Delay 2.0000
|8 Pulse Width 10.0000
|9 Spectrometer Freguency 125.77
|10 Spectral Width 30120.5
|11 Lowest Frequency -2474.3
12 Mudleus 13C
[ 13 Acquired Size 32768
| 14 Spectral Size 65536
N N
Br
H (0}
1
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 150 140 130 120 110 100 90 a0 70 60 50 40 30 20 10 0 -10

f1 (ppm)

S29



1-(2-Bromobenzyl)-1H-imidazole-2-carbaldehyde (4b)

z Parameter Value
=} 1 Solvent ooz
Rl el A T R iR R R R e R B oo R - 2 Temperature 298.2
B e S R R S P PSSP S ST
2 = - = —— s, |t | 3 Pulse Sequence 2930
4 Experiment pin]
5 Number of Scans 16
6 Receiver Gain 57.0
7 Relaxation Delay 20000
8 Pulze Width 10.0000
9 Spectrometer Frequency 300,13
10 Spectral Width 5188.1
11 Lowest Frequency -1246.2
12 Mudeus H
. 13 Acquired Size 32768
| ‘ ”‘ | 14 Spectral Size 65536
|
I ‘
! ] |‘|| | ],:;\
A
Br
H 0
1
J 1 e
¥ S T
2 358848 =
T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0 = =2 -3 -4
f1 (ppm)
g Parameter Value
= ¢ mgummnan - - 1 Solvent cocls
B T ARANSSESR 2 2 Temperature 298.5
—‘.‘ T 1._1\:\"; ;;/—'/—'/—' T 3 Pulse Sequence 2gpg30
4 Experiment 1D
5 Mumber of Scans 1024
6 Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer 75.48
Frequency
10 Spectral Width 18028.8
11 Lowest Frequency -1465.0
12 Nudeus 13C
13 Acquired Size 32768
14 Spectral Size 65536
e
Ne A"
3 0
H
A o
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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1-(2-Bromobenzyl)-5,6-difluoro-1 H-benzo[d]imidazole-2-carbaldehyde (4c)

Parameter Valug
& (= {1 Solvent CDCI3
g M EM oD NN TMME O MM SN TN SO SO T T T MM NG oo
2 ettt f e o S e S B R g g = |2 Temperature 208.2
= e P P PR P P P PP P T P T P P P P e P 1T P 338 A3 D A5 35590 45 5 5 53 i i
b iy 13 Pulse Sequence 2930
4 Experiment 1
5 Number of Scans 16
|6 Receiver Gain 362.0
|7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
|9 Spectrometer Frequency 300,13
110 Spectral Width 6188.1
11 Lowest Frequency -1246.5
12 Nudleus H
| 13 Acquired Size 32768
| 14 Speciral Size 65536
£
5
|
N
I | | N /
| | I
| I |
il ! ! |
Br o
H
1
]
| 8 .
I ™ T T i
= nm = = el
E R % 2 2
= - m = r

T T
12.0 115 11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

S31

f1 (ppm)
qE eI Parameter Value
EE E E 1 Solvent cnci3
VoY 2 Temperature 2982
3 Pulse Sequence zafhiggn
{4 Experiment 1D
5 Mumber of Scans 64
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 282.38
10 Spectral Width 669643
11 Lowest Frequency -51722.4
12 Nucleus 19F
13 Acquired Size 65536
14 Spectral Size 131072
B
F
N A
Br
H 0
T T T T T
-100 -180  -190 -200 -210
1 (ppm)



1-(2-Bromobenzyl)-5,6-difluoro-1 H-benzo[d]imidazole-2-carbaldehyde (4c)

Parameter Value
m EumgEunNnooroguEoa o 0o o= |1 Sivent cocl
& i A R e e e e ==233 &8 3 Puise Sequence zgpg30
I e PR
i Y s Y | oy =
|5 Number of Scans 1072
€ Receiver Gain 1010
7 Relzxation Delay 2,0000
B Puiss Width 10,0000
|9 Spectromster Frequency 125,77
10 Spectral Width 30120.5
11 Lowest Frequency’ 24686
12 Nucleus 13c
13 Acquired Sz= 27
14 Spectral Sze £5536
F F
M /N
Br
H (]
|
i 1.]. "
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 o -10
f1 (ppr)
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1-(2-Bromobenzyl)-5,6-dimethyl-1H-benzo[d]imidazole-2-carbaldehyde (4d)

2 BILSILRIAN 8888555888888 885888588RFANEBAMNUAISANZERANRRE
S PP P PP I PP P P T P P P T P P P P P P i P P A P P P e 110 10 0 1010 1010 100 0 18 0 1 1 I el ni el i el 6
(PN e P
Parameter Value
1 Solvent cociz
2 Temperature 2075
3 Experiment 1D
4 NumberofScans 16
5 ReceiverGain 256.0
6 Relaxation Delay 20000
7 Pulse Widh 10.0000
/ K H,C CH; & Spectrometer Frequency 300.13
9 SPEEUB\W\EIII 61881
10 Lowest Frequency 12681
11 Nucleus H
12 Acquired Size 32768
13 Spectral Size 65536
N AN
Br
/
e}
]
]
- L e
[ ’y i P s
8 a5 8 g & #i
a A ™ tE; - mm
T T T T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
i REBAANGITEHES & ] 3
o o e i
£ STREVARARNKNE 2 ® a8
| NSSNVINIZ Y \Y
Parameter Value
1 Soient cocia
2 Temperature 2982
3 Expenment 1D
4 Number of Scans 1024
5 ReceiverGain 2050.0
6 Relaxation Delay 20000
HiC CHy 7 Pulse Width 10.0000
8 Spectrometer Frequency 75.48
9 Spectral Width 180288
10 Lowest Frequency -1468.1
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 65536
N
Br
/
o)
]
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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1-(2-Bromo-4-methoxybenzyl)-1 H-benzo[d]imidazole-2-carbaldehyde (4e)

10,16
10.15

£

1014

Parameter Valus
[ { 1 Solvent €pcl
| 2 Tempersture 2982
3 Pulse Sequence 2030
2 | | o] PR 4 Experiment 153
[ I| ‘ - 5 Number of Scans 16
| | I | &  Recsiver Gain %70
J | i Bl ! 7 Relaxaton Delay 2.0000
8 Pubse Width 100000
|5 Spactromster Frequancy  300.13
10 Spectral Width s1gst
11 Lowest Frequency -1246.5
12 Nuckus th
13 Acquired Size 32768
|14 Spectral Sae 5536
o
He”
N
Br a
H
]
" ‘Ii
1 i! ol »
Ly i L] G | q |
= & g = = 8
= = a3 5 F = E
T T T T T T T T T T T T T T T T T T T T
120 115 110 105 100 95 8.0 75 7.0 6.3 6.0 5.5 5.0 4.5 4.0 &5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Valus
@ 7 g = Z8883InSR = o 1 Sclvent coch
H g £ & nBERIEEEZIZ g% 2 Tempersture =8s
L1 Nt | | 3 PubeSequence 2gpg30
4 Experment 1
5 Numbsr of Scans 1024
& Recsiver Gain 2050.0
7 Relxstion Delay 2.0000
& Pulsewidth 10,0000
5 Spectrometer Frequency 7548
10 Spectral Width 190288
1 Lowest Frequency 14571
12 Nuckus 3¢
13 Acquired Sze 33768
14 Spectral Su= 25536
0
e
N A
B 0
H
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 140 130 120 110 " (lpﬂpﬂm) g0 80 70 60 50 40 30 20 10 a -10
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1-(2-Bromo-5-methoxybenzyl)-1H-benzo[d]imidazole-2-carbaldehyde (4f)

= Parameter Visiue
g L Sclvent coc
= [2 Temoersture 282
|3 Pulse Sequence 230
|4 Experiment 1D
|5 Humber of scans i
| ! Receivar Gain 280
| 7 Relaxation Delay 2.0000
| |8 Puise width 10.0000
N I| i |5 Spectrometer Frequency 30013
[ | ‘ | II | 10 Spectral Width 61881
| il f | 11 Lowest Frequency 12464
) | Il | Il ] 12 Nuckus 1H
13 Acquired Siz= 2763
14 Spaciral Sze 65536
C
H By
N A
Br o
H
1
"
L
J | " Al ———
e o * i
:; g =a3 = o2 5
2 & IR3 3 3= E
T T T T T T T T T T T T T T T T T T T T T T T
lzo0 1.5 110 105 100 95 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 4.5 35 30 25 2.0 15 10 0.5 0.0
f1 (ppm)
Parameter Value
1 Solvent cocly
8 I ZE B2R HER &ERS o 2 2 Temperaturs 982
z & $8 8RR RAN oo 5
g g £8 RAER BAH ES32= 4 = 3 Puks Sequence 2gpq30
T A Y] Sy | | 4 Experiment 1D
5 Number of Scans 2048
& Recsiver Gain 2050.0
7  Relaxation Delay 2000
& Puke Width 10,0000
9 Spectrometer Frequency 75.48
10 Spectral Width 18028.8
11 Lowest Frequency -1457.3
12 Nuckus 3¢
13 Acquired Sz= 32768
14 Spectral See 65536
C.
H ~g
A
Br o
H
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 o élpU;lm) 90 70 50 40 30 20 10 0 -10
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(2-Bromo-5-fluorobenzyl)-1H-benzo[d]imidazole-2-carbaldehyde (49g)

E ZEEECSEEEERE R AR PR I I Y IR RA R A MNAR R SRR R R R R n RS S5 EE 0222825588 88888
5 EEEmm e h\mjm\hwjm\hjr?hm\w?hm\.?hhhhh 5.5 15 45 13 153 3 15 13 1843 A3 15 13 1845 43 B 15 15 45 8 5345 4B @ . m w0 1
s e M R P i
i -
| [ Paramster Value
‘ 1 Solvent o
2 Tempersture 382
; | / . " 3 Pulse Sequence 2030
r ‘ II | Iu | 4 Experiment fis]
| I | | | [ | 5 Numbsr of Scans 18
| I | | | & Recsiver Gain 7.0
| J JI J | | b o 7 Relzation Delay 2,0000
& Pulse Width 10,0000
9 Spectrometer Frequency 300,13
10 Spectral Width £1B8.1
11 Lowest Frequency -14ES
12 Nuckus H
13 Acquired Sz= 32766
14 Spectrsl Sz= €5536
F

[

L G v vk S ) 0 Al
= 2 pag = ey
a - —r - - -
T T T T T T T T v T T T T T T T T T T T T T T T T T T T T T T ol T T T T T T T T T
1.0 105 100 95 90 B85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)

o Paramster Vahie
= 1 Solvent o3
i 2 Temperature 2363
3 Pulse Sequence 2gfiiggn
4 Experiment 0]
5 Number of Scans &
6 Receiver Gain 2050.0
7 Relaxation Delzy 10000
] Pulse Width 10,0000
9 Spectrometer Frequency 28238
10 Spectrsl Width £6364.3
11 Lowest Frequency -61722.4
12 Nudkeus 19F
13 Acquired Sze £5535
14 Spectrsl Sz= 131072
F

Br

T T T T T T T T T T T T T T T T T T
10 20 -3 40 -5 -0 70 B0 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (pprm)
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(2-Bromo-5-fluorobenzyl)-1H-benzo[d]imidazole-2-carbaldehyde (49g)

5 S4B S BRYNNI NEERTIUET]g
« + o B R R B et
= Bz s e e R

I Y R

Paramster
Salvent
Tempersturs

Pulse Sequenca

—4829

1

2

3

4 Experiment

5 Number of Scans
6  Recsiver Gan

7 Relsstion Delay
8 Pubswidth

3 Spacirometer Fraquency
10 Spectral Width

11 Lowest Frequency
12 Nuceus

13 Acquired Size

14 Spectrsl Sze

Value
CDC3
382
gpg30
s

2050.0
2.0000
10.0000
75.48
18028.8
-1457.5

37768
65536

,.—
N
Ne
By 0
o
1
T T T T T T T T T T T T T T T T T T T T T T T
20 200 190 180 170 160 150 140 130 120 110 100 90 & 70 60 50 40 30 20 10 0 -1

f1 (ppm}
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1-(2-(p-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5a)

3 2o RRRRERRRERARGRTICRARGRARNARRANARERARSE NRUANE8BIRNRER
] D N N N N N N N N N N N N N N N N N N e L R R
e g e e
Parameter Value
1 Solvent cDCi3
2 Temperature 2082
3 Experiment 1D
N 4 Numberof Scans 16
N 5 ReceiverGain 2280
\ 6 Relaxation Delay 2.0000
N o 7 Pulse Width 10.0000
& Spectrometer Frequency 300.13
9 Speciral Width 6188.1
10 Lowest Frequency -1260.7
11 Nucleus 1H
12 Acquired Size 32768
:‘:_: 13 Spectral Size 65536
CH,
1
113
I
! el e S f !
2 8 Raggng 8 8 8
o - or--=nS o - @
T T T T T T T T T T T T T T T T T T T T T T T T T
120 115 110 105 100 95 9.0 8.5 8.0 7.5 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
& LRECRCNRBRBALNS 8 S 2 w 2
g CARANAANRRNIREST % 8 ¢ 7
| PN | | \ I
Parameter Value
1 Solvent cociz
2 Temperature 2084
3 Experiment 1D
4 NumberofScans 1024
§ Receiver Gain 20500
N 6 Relaxation Delay 2.0000
AN 7 Puise Widh 10.0000
\ 8 Spectromeler Frequency 75.48
N o 9 Spectral Width 16028.6
10 Lowest Frequency 1468 1
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 65536
=
CH,
1
|
1 i |
T i1 |
1] | | H
AL L] . |
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110\=1 ( 10()) 90 80 70 60 50 40 30 20 10 0
pPpm
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1-(2-((4-methoxyphenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5b)

8 g NHBE-RCERBNEE 28 o 2 5 ] Parameter vaiue
= 2 CEREAMBRRUERAN %5 wn v 1 ©
i it AT O e N, T i u o 1 Solvent coci3
SSSEESSESNN VY [ | I 5 Canii e
3 Experiment 1D
4 Numberof Scans 512
5 RecelwerGain 1010
6 Relaxaton Delay 2.0000
7 Pulse Width 10.0000
8 Spectromeler Frequency 125.77
9 Spectral Width 301205
10 Lowest Frequency 24845
11 Nucleus 180
12 Acquired Size 32768
N
N
Va
o
1 Q
-
i 1l H,C
! I ‘ ‘ | |
T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 70 50 40 30 20 10 0
f1 (ppm)
i aREEEBEERRRARYLILYRRRRANARNAAARAZS LB 85888 IIRLRABER
e N B D D I N N A A N N NN NN R A R R R AR Kok Paraeie Valts
R N ez imsn
1 Sohent cocia
2 Temperature 2082
3 Experiment 1D
4 Numberof Scans 8
5 Receiver Gain 1010
€ Relaxation Delay 1.0000
7 PulseWidth 50000
8 Spectrometer Frequency 500.13
9 Spectral Widh 10000 0
10 Lowest Frequency 19615
11 Nucleus H
12 Acquired Size 32768
N
Nj/
B y.
o}
o
e
HyC
T
8 5 3 8
o o o @
T T T T T T T T T T T T T T T T T T T T T T T T
115 11.0 105 10.0 95 9.0 8.5 8.0 7.5 70 6.5 6.0 - 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

S39




1-(2-((4-(tert-butyl)phenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5c)

o Parameter Value
5} SO VORN OO A—OROONN O OOE OO
g UGG e s g s St 1 Solvent coci3
| e 2 Temperature 2082
3 Esperiment )
4 MNumberofScans 8
5 Receiver Gain 101.0
6 Relaxation Delay 10000
7 PulseWidth 80000
8 Spectomeler 50013
Frequency
9 Spectalwidh 100000
10 Lowest Frequency -1964.0
11 Nucleus 1H
12 Acquired Size 32768
I
1
| A f !
2 8 835uR8= a 8
o b= [P s R (] o @
T T T T T T T T T T T
L5 110 105 100 95 9.0 .0 1.0 0.5 0.0
® 2 uIIYTRRIAINETERD 0 o 9 g @ e
3 g £3nRNRANNANANASS g 3 § 0 33| sown
| TS SN e | | I | | [z Tempemire 2901
3 Expenment 1D
4 NumberofScans 512
5 ReceiverGain 101.0
& Relasation Delay 20000
7 Puise Wi 10.0000
8 Spectromeler Frequency 125 77
9 Spectral Width 301205
10 Lowest Frequency ~ -24845
11 Nucleus 13c
12 Acquired Size 32768
HaC CH,
CH,
]
o
T T T T T T T T
00 190 180 170 160 20 10 0



1-(2-((4-fluorophenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5d)

Parameter Value
E SRR BRI NN AR AR AN N 3 NI IR AR SR RA LRSS
g L N N N N N e e e N N T N N e o N N N N N N N Y- R V. RV, Rr- R V. JY- RT.RY. RT. RV V. RT. ¥.3 1 Solvent cDCI3
1 M\MAJI";."‘JIIK“"IIKAJII‘Ill‘JJII‘l‘J 2 Temperature 2062
3 Expenment 10D
4 NumberofScans 16
5 ReceierGain 718
& Relaxation Delay 2.0000
7 Fulse Widih 10.0000
8 Spectrometer Frequency 300.13
9 Spectral Width 61881
10 Lowest Frequency -12742
11 Nucleus 1H
12 Acquired Size 32768
13 Spectral Size 65536
N
N/
7
Il :
l
F
|
et oM o g
| 7 T M iy f
E § 2r%ag 3 3
- o R = = ~
T T T T T T T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 55 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Value
a 3= U BRC2TRoN2aNEeRE8RR 8 o8 2 1 Solvent cocia
S %3 £ SRRBHRARRAZNEEESAS F gy $ 2 Temperaure 2083
| I [ R Y aat— | Y | 3 Expenment 10
4 NumberofScans 1024
5 Receiver Gain 20500
6 Relaxation Delay 20000
7 Pulse Width 10.0000
8 Spectrometer Frequency 7548
9 Spectral Wiath 18028 8
10 Lowest Frequency -1468 1
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Sze 65536
N
N/
Y
| ®
| 1
I
F
1 | |
1
I} 1
T T T T T T T T T T T x T T T T T T T T
200 190 180 170 160 150 140 130 120 110 P %00 ) 20 80 70 60 50 40 30 20 10 0
ppm
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1-(2-((4-fluorophenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5d)

-

g Parameter Value
1 Solvent CDCI3
2 Temperature 2083
3 Experiment 10
4 NumberofScans 64
5 Receiver Gain 20500
6 Relaxation Delay 1.0000
7 Pulse Width 10.0000
8 Spectrom eter Frequency 262 .38
9 Spectral Width 669643
10 Lowest Frequency 617224
11 Nucleus 19F
12 Acquired Size 65536
13 Spectral Size 131072
N

O "\)/
Y
I
F
T T T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -g.iﬂ? 5110 -120 -130 -140 -150 -160 -170 -180 -190 -200
PPm
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1-(2-(o-Tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5¢)

= ¥993€§$$$$3H$3¥@$93%%ﬁﬁ'aﬁ'uH}'&mﬁ: HUARARRS 822520053 ng
S B s s e e S S R -
LA TS B —_——
Parameter Value
1 Solvent cods
2 Temperature Z98.2
3 Pulse Sequence 2030
4 Experiment i
|I N 5 Mumber of Scans 16
|6 Receiver Gain 1010
‘ 7 Relaxation Delay 1.0000
| ‘ 8 Pulse Width 8.0000
| 9 Spectrometer Freguency 500,13
| | ‘” L 10 Spectral Width 10000.0
| | ‘l || || | 11 Lowest Freguency -1929.5
i | 12 Nudeus 1
’ 13 Acquired Size 32768
14 Spectral Size 65536
| I
|
I CH,
|
I
| L Jh | ,
i L e 1 i o W L ap
g Z2883R3Y 3 =1 =}
= SoS—mma—o o i m
T T T T T T T T T T T T T T T T T T T T T T T T T
120 115 110 105 10,0 8.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
2 RERRMNEZUREIRREZYEREE = = @ =
g SEShHERHRRERRNNIANAT e 3 E
et | Il l
Parameter Value
1 Solvent cocl3
2 Temperature 298.2
3 Pulse Sequence  zgpg30
4 Experiment n
5 Number of Scans 1024
6 Receiver Gain 101.0
7 Relaxation Delay 2.0000
8 Pulse Width 10,0000
9 Spectrometer 125.77
Frequency
10 Spectral Width ~ 30120.5
11 Lowest -2472.3
Frequency
12 Nudeus 13C
13 Acquired Size 32768
N A"
I
CH,
» . .y " o hy L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 a0 a0 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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10,19

1-(2-((2-Fluorophenyl)ethynyl)benzyl)-1 H-benzo[d]imidazole-2-carbaldehyde (5f)

/N
ps

EELLENENEI YRS RRARGE NESENALRESENNEYINNININaS NI YYS
o g e e s e v e v e e e e
Parameter Value
|1 Solvent cocls
2 Temperature 298.2
3 Pulse Sequence zg30
4 Experiment D
5 Mumber of Scans 15
|6 Receiver Gain 287.0
|7 Relaxation Delay 2.0000
| \ |8 Pulse Width 10.0000
m / |'| ‘ 9 Spectrometer Frequency 300,13
‘| ‘III Il i I- | 110 Spectral Width 6188.1
| I ! | 11 Lowest Frequency -1246.5
112 Nudleus H
13 Acquired Size 32768
14 Spectral Size 65536
N "
|
| F
!
s _,\‘ i R i N5 S0 T S
y T i T ¥
8 & S5R#R =1 3
= - mmEam - ~
T T T T T T T T T T T T T T T T T T T T T T T T T
12,0 115 11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
Parameter Valug
] o e L e o e 5 Listhert o
g Tz $TRAGHERRRRNIRINzoSZZ 3% : S e o
il p - | S D B H 3 Pulse Sequence zgpg30
4 Experiment 1D
5 MNumber of Scans 1024
6 Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10,0000
9 Spectrometer Frequency 75.48
10 Spectral Width 18028.8
11 Lowest Frequency -1457.5
12 Nudeus 13C
13 Acquired Size 32768
14 Spectral Size 65536

20 10

T T T
210 200 190
f1 (ppm)
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1-(2-((2-Fluorophenyl)ethynyl)benzyl)-1 H-benzo[d]imidazole-2-carbaldehyde (5f)

=109.36

Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

[ T A TR

10 Spectral Width

11 Lowest Frequency
12 Nudeus

13 Acquired Size

14 Spectral Size

Value
CDCI3
293.3
zgfhiggn
1D
&4
2050.0
L0000
10.0000

Spectrometer Frequency 282.33

86964.3
-61722.4
19F
65536
131072

10

0 -i0

-20

T
-30

T
-40

T
-50

-60

T
-70

T
-80

T
-90

-100
f1 (ppm)
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1-(2-((2-Methoxyphenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (59g)

A mEmLETYT mommeooooRooooin T T mmm i T,
= EER2R83E DI3EIIRELRAARRBIALG BEBBE58
=2 B T e S iS55 5 5 5
Parameter Value
1 Solvent cocl3
2 Temperature 298.2
3 Pulse Sequence 2030
4 Experiment pin]
5 Mumber of Scans 18
& Receiver Gain 181.0
! 7 Relaxation Delay 2,0000
[
8 Pulse Width 10.0000
9 Spectrometer Frequency 300.13
| 10 Spectral Width 5188.1
11 Lowest Frequency -1246.4
: - 12 Nudeus H
| I‘ ‘ 13 Acquired Size 32768
[ " 14 Spectral Size 65536
|
J
N
N/
(0]
I
CH,
I
(0]
f
|
LMMUWJ i
T O R R L T !
g 5 B-HR=EE533 =1 b=}
- = oAM= ~ o
T T T T T T T T T T T T T T T T T T T T T T T
i2.0 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Value
1 Salvent fainlalkc
g B OADGERAABCAIISRANGL 5z S 4
o 2 PEREARRESREESSimmSnog [y & & 2 Temperature 238.4
# g EEaERGAENa A GaRaay gg ] £ 3. Pulss Sequence 20pg30
| | T N \
4 Experiment in]
5 Number of Scans 1024
6 Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10,0000
|9 Spectrometer Frequency 75.48
10 Spectral Width 18028.8
11 Lowest Frequency -1468.1
12 Nudeus 13C
13 Acquired Size 32768
14 Spectral Size 65536
N
N /
0]
H
CH,
|
(0]
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 a0 a0 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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1-(2-((3-Methoxyphenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5h)

2 AR R AR IR PR AR AT AR OS2 E NI S RPHEE TS
a o P P T P T P P T TP e T T T T o P T P T T P B PP PG Pa e P P KD D D WD A3 AD D
e —
Parameter Value
|‘ [ 1 Sohvent nal3
2 Temperature 298.2
| i |3 Pulse Sequence 2030
| :4 Experiment 1o
‘ | ‘ | |5 MNumber of Scans 16
! - !6 Receiver Gain 101.0
Rl B I‘ [ ‘ |7 Relaxation Delay 1.0000
I‘ I‘ ‘| ." | I I‘ | | .S Pulse Width 8.0000
|9 Spectrometer Frequency 500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1954.6
12 Nudeus H
13 Acquired Size 32758
14 Spectral Size 65536
N A
I v
|
b
| CH
i O/ :
- L |lL L_I' _’ 4 1 J[_ = e et
! L o T B L L
g8 g S59ER3T 3 e e
= i e i e S i o
T T T T 7 T T T T T T T T T 7 T T T T T T T T T
120 115 110 105 100 9.5 8.0 8.5 8.0 75 7.0 65 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.3 0.0
f1 (ppm)
Parameter Value
n 5 Eg#:m::g:g#am;:ﬂgﬁg = « . 1 Solvent coclz
B : SesodigucoRzoacens § 2 Bk 2 emperdre .1
1 \..\\ \‘;\\ M#ﬁ#;g.g‘a-—l 'T i "" | 3 Pulse Sequence 2apg30
4  Experiment bls)
5 Number of Scans 1024
& Receiver Gain 1.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 125.77
10 Spectrd Width 30120.5
11 LowestFrequency -2984.5
12 Nudeus 13C
1 13 Acquired Size 32768
14 Spectrd Size 65536
Nﬁ
(I
|
CH
O/ :
7 T T T T T 1 T T T T T T T T T 7 T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 il a0 70 60 50 40 30 20 10 0 -10
f1 (ppm)

S47



1-(2-(Phenylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5i)

7.26

E REERERRAYNBEERRRERRREYRIREETRRA 7 RRARAGA AGRASESE2A3I0EEE8E3IE30
T L R ————————ot L IS5 SR 2D
Parameter Value
1 Solvent codls
52 Temperature 298.2
;3 Pulse Sequence zg30
|4 Experiment bin)
5 Mumber of Scans 16
|6 Receiver Gain 181.0
|7 Relaxation Delay 2.0000
[ 8 Pulge Width 10.0000
|9 Spectrometer Frequency 300,13
| | 10 Spectral Width 51B8.1
111 Lowest Frequency -1271.1
12 Nudleus H
|13 Acquired Size 22768
14 Spectral Size 65536
f |
{ [
i 1 !
e A"
| [
| i .
- l_ / 4" ) - = S
i - T
2 3 aYERg 3 =
& = g = o = i
T T T T T T T T T T T T T U T T T T T T T
120 115 110 105 100 8.5 a.0 8.5 8.0 7.3 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
1 (ppm)
Parameter Value
e 558T8T3238M556820 IR " L Solunt LSS
g e ke g2 2 g 2" Temperahire 6.5
T T.b:,,;% b r i 2'*\7;";;_7 T T DT T 3 Pulse Sequence 2gpa30
4 Experiment 1D
5 Mumber of Scans 1024
& Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Freguency 75.48
10 Spectral Width 18028.8
11 Lowest Frequency -1458.7
12 Nudeus 13C
13 Acquired Size 32768
14 Spectral Size 65536
N A"
|
1 |
g |
I |
i ‘H! ||
T T T T T T T T T T T T Uy T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 ] -10

f1 (ppm)
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1-(2-(o-Tolylethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (5j)

Parameter Value
1 Solvent ooz
TEANHRREENEI4ATITANGIRESRLnanasossnaas B |2 Temperatue 202
B e e A SR L S M e n
- ) o - | 3 Pulse Sequence 7g30
4 Experiment pin]
5 Number of Scans 16
& Receiver Gain 101.0
7 Relaxation Delay 10000
8 Pulse Width 8.0000
9 Spectrometer Frequency 500,13
|‘I 10 Spectral Width 10000.0
" 11 Lowest Frequency -1964.3
| 12 Nudeus 1H
| 13 Acquired Size 32768
|I‘ 14 Spectral Size 65536
| . \
[ (1 g
i ' | [ﬁ\
Neo & N
(o]
[
CHy
'
|
LA :
syTy ; !
1 @ ama = =
= et i o
T T T T T T T T T T T T T T T T T T T T T T T T T
i2.0 115 110 105 10,0 95 8.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Value
2 ROESIRUSHAREDS _— @ & L Sohent e
g SHEREEEEEERERR i : g |2 Temeesre L
| e E | | 3 Pulee Sequence  zopg30
4 Experiment bind
5 Mumber of Scans 1024
6 Receiver Gain 101.0
7 Relaxation Delay  2.0000
3 Pulse Width 10.0000
9 Spectrometer 12577
Frequency
10 Spectral Width 30120.5
11 Lowest Fregquency -2484.5
12 Nudeus 13C
13 Acquired Size 32768
14 Spectral Size 65536
9
N A
I i
H
CHS
|
T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 ] &0 70 60 50 40 30 20 10 0 -10
fl (ppm)
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1-(2-(p-Tolylethynyl)benzyl)-1H-imidazole-2-carbaldehyde (5k)

Parameter Value
1 Solvent ooz
SmhhEnnn a=S8a o 2 T f 298.2
ER L rnna “‘ Vi :
3 Pulse Sequence 7g30
4 Experiment pin]
5 Mumber of Scans 16
& Receiver Gain 101.0
7 Relaxation Delay 10000
8 Pulse Width 10.0000
9 Spectrometer Frequency 300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1250.3
12 Nudleus 1H
13 Acquired Size 32765
‘ 14 Spectral Size 65536
|
I |
| |
[l | f ‘
I | =y
{ | I
( []] | Ne /
I b J 4
(0]
H
|
| ‘ CH,
i
i
| h . l | k.
T i i T
2 2825 bt R
- T N m
T T T T T T T T T T T T T T T T T T T T T T T T
120 115 110 105 100 9.5 9.0 8.5 8.0 7.5 7.0 635 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Value
& BERESEARLEIYAN E o g [% colvemt o
£ e e A i & = £ 2 Temperature  298.3
1 %:‘_;LQ\T;;;/; b I 1 rr 3 Pulse Sequence zgpg30
4 Experiment D
5 Mumber of Scans 1024
6 Receiver Gain  2050.0
7 Relaxation Delay 2.0000
8 Pulze Width 10,0000
9 Spectrometer  75.48
Frequency
10 Spectral Width ~ 18028.8
11 Lowest -1460.8
Frequency
12 Mudeus 13C
13 Acquired Size 32768
14 Spectral Size 65536
=
N
N/
o]
H
|
| CH,
" & -— " " 4 - " . enniaiasathdi
gt i

T T T r T T T T T T ; T - - T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 0 20 10 0 -10
1 {ppm}
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1-(2-((2-Fluorophenyl)ethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (5I)

B I NS R NN s e PV AR AR AR A AR AN RRR ARG s cEan gn OO Na DD gEg
U\j‘“"r_“'}‘.""\""\""\"“"‘“:r"(-']""\""""""""‘:"r“"‘""3“""""“3' thir B i Sl SRR SRR L
Parameter Value
1 Solvent cocl3
2 Temperature 298.4
3 Pulse Sequence zg30
4 Experiment 1D
5 Mumber of Scans 15
6. Receiver Gain 203.0
7 Relaxation Delay 2.0000
8 Pulse width 10,0000
| 9 Spectrometer Fregquency 300.13
| 10 Spectral Width 6188.1
11 Lowest Frequency -1246.3
12 Nudeus H
13 Acquired Size 32768
" 14 Spectral Size 65535
il |
| ) _.-" | || {5—’\
N A"
| ’
H
|
F
|
. |
J ! (\J._ _,J s e e L—r_jlu'\.J_ —
x e 2
2 Txrdiiy =l
& e o
T T T T T T T T T T T T T T T T T T T T T T T T T
izo0 115 110 105 10,0 95 8.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Value
1 Solvent cocl3
- NN @M@ o @GN G N T e o
- i3 3 s Nlocgmme g0
|| eeE————Y Y YV s | 4 Experiment P
5 Number of Scans 1024
6 Receiver Gain 2050.0
7 Relzxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 75.48
10 Spectral Width 18028.8
11 Lowest Frequency -1457.9
12 Nudleus 13C
13 Acquired Size 32765
14 Spectral Size 65536

T
210

200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

110

T
100
f1 (ppm)
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1-(2-((2-Fluorophenyl)ethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (5I)

=108.5

Parameter
Saolvent
Temperature
Pulze Sequence
Experiment
Mumber of Scans

[T W

Receiver Gain
Relaxation Delay
Pulse ‘Width

[T

10 Spectral Width

11 Lowest Frequency
12 Nudeus

13 Acquired Size

14 Spectral Size

Value
cod3
298.3
zgfhiggn
1D
54
2050.0
1.0000
10.0000

Spectrometer Frequency 282.38

66964.3
617224
19F
65535
131072

9

L

10

-10

-20

T
-30

40

T
-50

T
-60

T
-70

-80

-90

-100 -110 -120 -130 -140 -150 -160 -170
f1 (ppm)
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1-(2-((4-Fluorophenyl)ethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (5m)

GG ety T 43 4003 00 NN N U] N T T T W W W W MM o m mny 4D e SR D N DN @
o\;.\hhhhhhmhm_ﬁ_ﬁ_hﬁ_@.\k;‘ﬁhbbbbhhhhhh e e N g ey
s it
Parameter Value
11 Solvent cocl3
12 Temperature 298.4
13 Pulse Sequence 2g30
4 Experiment D
5 Number of Scans 15
|6 Receiver Gain 203.0
|7 Relaxation Delay 2.0000
18 Pulse Width 10.0000
|9 Spectrometer Frequency 300,13
I 110 Spectral Width 6188.1
| ‘| | 11 Lowest Freguency -1224.7
‘ | | 12 Nudleus 1H
| | 113 Acquired Size 32768
‘| i ( | 14 Spectral size 655%
\
gl ‘
| | | | e
[ .
] Bl gl | Mo 47
O
H
I F
[ |
|
L U ,_J 1 R SRES S
T TS T
2 5n3¥= 8 2
T T T T T T T T T T T T T T T T T T T T T T T T T
120 115 11.0 105 10,0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Valug
1 Saolvent Dal3
- . m R
E 2z IRARERANSEHAR S B &2 E % Fomerai e i
I | L\T‘\[/rf‘#ﬁ)r—'ﬁf;#_‘ | v | 3 Pulse Sequence zagpg30
4 Experiment 1D
5 Number of Scans 1024
6. Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10,0000
|9 Spectrometer Frequency 75.48
10 Spectral Width 18028.8
11 Lowest Frequency -1458.5
12 Nudeus 13C
13 Acquired Size 32768
14 Spectral Size 65536
0
N
N
]
H
|
F
|
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 a0 40 30 20 10 o -10
f1 (ppm)
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1-(2-((4-Fluorophenyl)ethynyl)benzyl)-1 H-imidazole-2-carbaldehyde (5m)

= Parameter Value
= 1 Salvent coi3
2 Temperature 298.7
3 Pulse Sequence zgfhiggn
4 Experiment bin]
5 Number of Scans 54
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10,0000
9 Spectrometer Frequency 282.38
10 Spectral Width 66964.3
11 Lowest Freguency -61722.4
12 Nudeus 19F
13 Acquired Size 65536
14 Spectral Size 131072

-0 20 -30 -40  -50 60 70 -80  -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
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1-(2-((4-Methoxyphenyl)ethynyl)benzyl)-1H-imidazole-2-carbaldehyde (5n)

Parameter Value
: |1 Salvent cpal3
BRI Y RAATAANARRAR S 8858808288 & 12 Temperature 298.4
R e et e e e
ek e e e e s v Hﬁ‘—-k';_.dﬂ—“—‘ | 13 Pulse Sequence zg30
{4 Experiment o
|5 MNumber of Scans 15
|6 Receiver Gain 3220
|7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
|9 Spectrometer Frequency 300.13
| | 10 Spectral Width 6188.1
| | 11 Lowest Frequency -1238.5
I‘ [ | 12 Nudeus H
|13 Acquired Size 32768

‘ " = | 14 Spectral Size 65536

\ ‘..I.‘l ! Ff"\N

Ni
I °

H

|

1
—
4
b

|

t R L 7 o
2 fujaf g Lt b
- — T i m
T T T T T T T T T T T T T T T T T T | — T T T T T
120 115 11.0 105 100 95 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5 0.0
1 (ppm}
Parameter Value
- o MM oo m T M em - 3 v . 1 Sclvent ooz
E 2 BRENRRREANIZ iz 5oz 2 Temperature 2.5
| e W | ‘ | 3 Pulse Sequence 2zgpg30
4 Experiment 1o
5 Mumber of Scans 1024
& Receiver Gain 2050.0
7 Relaxation Delay 22,0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 75.48
10 Spectral Width 18028.8
11 Lowest Frequency -1457.3
12 Mudeus 13C
13 Acquired Size 32765
14 Spectral Size 65536

P

Ne_/

e of

T T T T T T T T T T T T T T T T T 7 T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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1-(2-((4-(tert-Butyl)phenyl)ethynyl)benzyl)-1H-imidazole-2-carbaldehyde (50)

f1 (ppm)

S56

Parameter Value
1 Solvent CDCI3
ERhARLbANTTTIFERARRRARMARAARRA SR ARG mmm
B T T e T e e e e 2 Temperature 298.5 223
=} S 3 Pulse Sequence zg30 -
4 Experiment pin]
5 Mumber of Scans 16
6 Receiver Gain 80.6
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Freguency 300,13
‘l' II 10 Spectral Width 6188.1
| I‘ 11 Lowest Frequency -1270.3
|| 12 Nudleus 1H
|
r | 13 Acquired Size 32788
14 Spectral Size 65538
N I,//’\
\ N
F M /
1o}
H
= |
HaC CHy.
CH,
]
'
i
| -
| gt ) !
2 ZERY 2 =
- g = =
T T T T T T T T T T T T T
.0 8.0 7.5 7.0 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
5 Parameter Value
g 7 NANSCERTESH B o = o e o L Sovent coas
] H ERASEEESENZ 2z g g | Tpest e
‘ “‘-‘T‘\hh\ \/%// | | 3 Pulse Sequence zgpg30
4 Experiment o
5 Number of Scans 1024
6. Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10,0000
9 Spectrometer Frequency 75.48
10 Spectral Width 18028.8
11 Lowest Frequency -1468.1
12 Nudeus 13C
13 Acquired Size 32768
14 Spectral Size 65536
= f’\
| N
e /
0]
H
1
il
HC CHy
CH,
l. ok
w o ’
T T T T T T T T T T T T T T T T T
180 150 140 130 120 100 90 80 70 60 50 40 30 20 10 a -10
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5,6-Difluoro-1-(2-(p-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5p)

Parameter Value
B 1 Solvent codls
o 2 Temperature 208,2
I 3 Pulse Sequence 230
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 287.0
7 Relaxation Delay 2.0000
8 Pulse Width 10,0000
S Spectrometer Frequency 300,13
10 Spectral Width 6188.1
11 Lowest Frequency -1269.0
12 Nudleus H
[ 13 Acquired Size 32768
14 Spectral Size 65536
E
F;
Nel & N
| ’
H
CHy
i el e U
T
|
m

T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

1 (ppm)
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4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
03 RE Parameter Value
o omm
R 1 Solvent cods
L 4 2 Temperature 298.6
3 Pulse Seguence zgfhiggn
4 Experiment 1
5 MNumber of Scans 54
& Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10,0000
9 Spectrometer Frequency 282.38
10 Spectral Width 66964.3
11 Lowest Frequency -61722.4
12 Nudleus 15F
13 Acquired Size 65536
14 Spectral Size 131072
F
F
N f
o
I .
CHy
T T T T T T T T T T T T T T T T T T T
-20 -30 40 -50 -60 -70 -80 -0 -1o0  -110 -130  -140 -150 -160 -170 -180 -190 -200 -210



184.30

152.13
152.00
150,65
150,53
150.14
150,01

T
£

14870

148 57
147 54
13935
13841
13832
132 86
132 54
13245
13163
12947

13646
ki
%

129.06
128.26
126 43
12330
119.52
109.33
109,18
9965
09,47
~-06.01
85.83

4713

Perametis
| 1 Dot e e
[
T RS

N
|3 Compen
|+ orign
5 Ommer
|6 ste
|7 Dstoswent

|8 Suvet

3

Temperaune
| 10 Pupse e
| 11 B

12 Hh
13 Resiver Gl

| 15 Fefeniatoon Detay
| 15 Pulise Westh

of Seans

16 Spectromeien Fraquecy

5,6-Difluoro-1-(2-(p-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5p)

Vil
{34 0y
2205/ 2050452 A M
220504 520205
Figeira MYDA-4 CDOIF 13C
Bauker Bacrpin Gt

sy

AV M50 Restiork:

17 ‘Spectrst Weetl) a5
| 18 Lowest Frequemy 29672
| 19 Hasem 13
| 20 fequeed See 3768
| 21 St s Lo
F F
N, N
I | H o
HC

180

150

T T T T T
120 110 100 90
f1 (ppm}
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5,6-Difluoro-1-(2-((4-fluorophenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-

carbaldehyde (5q)

Parameter Value
& : 1 Solvent coCl3
St cmmn D CC DL oL T T T MM NS NN OO @M E - T AN OO S S OO EE@E NN NN MmN NN D
SrERREE N shh A AR AR AR L AR RN AR MM AR AN AN AR S D25 53858880 ETNRRS 2 Temperature 298.3
e e e e T T s e e S e R R
RS i e 3 Pulse Sequence  zg30
4 Experiment bin)
5 MNumber of Scans 16
| 6. Receiver Gain 287.0
7 Relaxation Delay  2.0000
8 Pulse Width 10.0000
|9 Spectrometer 300.13
Frequency
10 Spectral Width 6188.1
11 Lowest Frequency -1246.5
| 12 Mudeus tH
o || 13 Acquired Size 32768
| | ‘ 14 Spectral Size 65536
I j
i P
‘ ‘ -| || | ‘
|
I I‘ |
J A |
N
N/
(o]
H
|
|
1
| E
) §
S £ 1 i s A |
o bt T S T | i
H] S=S285% 3 S
pt —“aronia - =
T T T T T T T T T T T T T T T T T T T T T T T T
12.0 115 110 105 10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1o 0.5 00
fL (ppm)
b Thoan Parameter Value
= cie oo
f nnes 1 Solvent cocli3
YN 2 Temperature 298.6
3 Pulse Sequence zgfhigan
4 Experiment 1
5 Mumber of Scans 64
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10,0000
9 Spectrometer Frequency 282.38
10 Spectral Width 669643
11 Lowest Frequency £1722.4
12 Mudeus 18F
13 Acquired Size 65536
14 Spectral Size 131072
3
F
N
N/
o
H
F
T T T T T T T T T T T T T T T T T T T T T T
10 o -10 -20 -30 -40 -50 -60 -70 -80 -0 -100 -110 -120 -130 -140 -150 -1e0 -170 -18O  -190 -200 -210
f1 {ppm)
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5,6-Difluoro-1-(2-((4-fluorophenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2-
carbaldehyde (5q)

Parzmeter Value
o NN MmO R T o NN oMM NS MEn o SR NS 1 Solvent coch
& SESEERESEIRRTARNERATARTENR2EY Anon o ~ 2
£ SERARARCESSRRARERAAANANEARNEE8ass ¢ S s Tommones G
S [ N | ettt | 3 Pulse Sequence zgpg30
4 Experiment 1D
5 Number of Scans 2132
& Receiver Gain 1010
7 Relaxation Delay 2,0000
& Pulse Width 10.0000
9 Spectrometer Frequency 125,77
10 Spectral Width M1205
11 Loviest Frequency -2467.2
12 Nuckeus 13C
13 Acquired Sie 31788
14 Spectral Sze 5536
F F
Wl /N
| I H 0
F
]
T T T T T T T T T T 14 T T T T . T T ¥ T T T 4 T T Y T T T T T v T 4 T
210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

1 (ppm)
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5,6-Difluoro-1-(2-((4-methoxyphenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2
carbaldehyde (5r)

o Parameter Value
= s 1 Solvent cocls
R S SR R LS S S PRl E 2 Tempersture 8.3

e i e 13 Pulse Sequence 2030
|4 Experiment b}
|5 Mumber of Scans 16
|6 Receiver Gain B7.0
|7 Relaxation Delay 2.0000
g 1 |8 Pulse Width 10.0000
| |9 Spectrometer Frequency 300.13
| 10 Spectral Width 6188.1
; I‘I I| : 1w | 11 Lowest Frequency -1246.6
{l Iu‘ ‘ | | 12 Nudeus H
| |I | "] ‘I | 13 Acquired Size 32768
| | 14 spectral Size 6553
=
I

P T y {
T T T T T T T T J T T T T T T T T T T T T 7 T T T
120 115 110 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
EE § E Parameter Value
4o o 1 Solvent coal3
YooY 2 Temperature 298.7
3 Pulse Sequence zgfhiggn
4 Experiment i}
5 Mumber of Scans 64
& Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 282.38
10 Spectral Width 66964.3
11 Lowest Frequency -61722.9
12 Nudleus 15F
13 Acquired Size 65536
14 Spectral Size 131072
F
F
N
N
(6]
H
0]
“cH,
T T T T T T T T T T T T T T T T T T T T T T T
10 1] -10 -20 =3¢ 40 -50 -60 -70 -80 -90  -1op0  -1i00 -120 -130 -140 -150 -160 -170 -180 -1%0 -200 -210
f1 (ppm)
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5,6-Difluoro-1-(2-((4-methoxyphenyl)ethynyl)benzyl)-1H-benzo[d]imidazole-2
carbaldehyde (5r)

Parameter Value
g RUSSNNSZARESARNARLSA0ERANS Loy o = = 1 oot oo
z SNEERASSERLERARNRARASNIIEE  Gog o e = 2 Temperature 382
g BARFARERESCRAARAANMRNAANITEE ooy I 8
e AN N NN v/ | 3 Pulse Sequence zgpg30
4 Experiment i
5 Number of Scans 6144
& Receiver Gain 101.0
7 Relaxation Delay 2,0000
& Pulse Width 10,0000
9 Spectrometer Frequency 125,77
10 Spectral Width 30120.5
11 Lowest Frequency -2984.5
12 Nucleus 13C
13 Acquired See 327e8
14 Spectral Size 65536
F F
M /N
‘ ‘ H o]
|
0.
\0—13
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 70 50 50 40 30 20 10 il -10
1 (pprri)
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1-(2-((4-Fluorophenyl)ethynyl)benzyl)-5,6-dimethyl-1 H-benzo[d]imidazole-2-

carbaldehyde (5s)

Parameter Value
8 YR EHARRRR T e YLRERR BRNNN e E RN OY NS HER BRI ARRE RN RNESRTT Aty
B AR SSSE S RRNARNAERNNRS RERNSRRRSSRRSSSES SRS 00000000000 P e
\ e — —— 2074
3 Experiment 1D
4 Number of Scans 16
5 ReceiverGain 161.0
6 Relaxation Delay 20000
7 Pulse Width 10.0000
8 Spectrometer Frequency 300.13
9 Spectral Width 61881
10 Lowest Frequency 12700
11 Nucleus iH
12 Acquired Size 32768
13 Spectral Size 65536
|
H,C
N
N. /
| | =
F
i p1\
2 oo
S o
=1 fi i
T T T T T T T T T T T T T T T T T T T
115 110 105 100 95 9.0 85 8.0 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 05 0.0
=]
S Parameter Value
i 1 Sohent cocia
2 Temperature 2077
3 Experiment 1D
4 Numberof Scans 64
5 Receiver Gain 2050.0
6 Relaxation Delay 1.0000
7 PulseWidth 10.0000
8 Spectrometer Frequency 262.38
9 Spectral Width 66964.3
10 Lowest Frequency 617224
CHS 11 Nucleus 19F
HsC 12 Acquired Size 65536
13 Spectral Size 1831072
N
N /
‘ | ©
F
T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 f—90 -100 -110 -120 -130 -140 -150 -160 -170 -180
1 (ppm)
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1-(2-((4-Fluorophenyl)ethynyl)benzyl)-5,6-dimethyl-1 H-benzo[d]imidazole-2-

carbaldehyde (5s)

— 18462
— 16442
—161.11
2
1
1
1
1
1
—94.23
8633
8631

.<

—4663

CH,

N A
)

HiC

89
v
Parameter Value

1 Solvent cDCi3
2 Temperature 2066
3 Experiment 1D
4 NumberofScans 1024
5 ReceiverGain 2050.0
6 Relaxation Delay 2.0000
7 Pulse Widh 10.0000
8 Spectrometer Frequency 75 46
9 Spectral Width 18028.8
10 Lowest Frequency -1468 1
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 65536

T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)
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1-(2-((4-Methoxyphenyl)ethynyl)benzyl)-5,6-dimethyl-1H-benzo[d]imidazole-2-
carbaldehyde (5t)

Parameter Value
RGN ReIseeLINgnTE SeINgRINANSNSNNARNND N R i bt
N NN M N NN N e T s e T P 1010 0 10 10 19 10 10 0 D @ oo 2 Temperature 2083
— N | Sy 3 Experiment i)
4 Number of Scans 16
HC N 5 Receiver Gain 5750
\ & Relaxation Delay 1.0000
> 7 Pulse Width 10.0000
\ & Spectometer Frequency 250 13
HaC N o 9 Spectral Wicth 51653
10 Lowest Frequency 10577
11 Nucleus H
12 Acquired Size 22768
13 Spectral Size 65536
—
— |
/CH:!
(o]
' L
.0 _
b HiAd R A 18 | N
8 88 888 8 8 # =3
= =R e i & e o e
T T T T T T T T T T T T T T T T T T T T T T
20 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)
2 5 AR8BEBNKEER BIA [id a 5 @ aa
5 & RRARNARKAS SLZ 8w - e
[ \ N V] | [ V]
Parameter Value
HC 1 Solvent cocis
3 N, 2 Temperature 2991
\ 3 Expenment 1D
\ 4 NumberofScans 1024
HyC N 0 5 Re:ewe.rGam 2050.0
& Relaxation Delay 20000
7 Pulse Width 10.0000
8 Spectrometer Frequency 62.90
9 Spectral Width 15000.0
—_— 10 Lowest Frequency 12110
= CH, 11 Nucleus 13¢
b 12 Acquired Size 32768
o 13 Spectral Size 65536
1
|
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 ﬂt%o ) 90 80 70 60 50 40 30 20 10 0
ppm
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1-(2-((4-(tert-Butyl)phenyl)ethynyl)benzyl)-5,6-dimethyl-1H-benzo[d]imidazole-2-

carbaldehyde (5u)

2EuEea R R PO IN VI AR ARRRRSENSRANNELEUEIGSRRSTANRNGSRRANAT BUKT
SRR KRR RN R R N RN N R RN R R R R NN S SN S RS R RN RN R RS S R R S R 060 10 1680 16 16 1 6 0 0 n i o ————
= s L S S
CH, Parameter Value
HyC.
“ 1 Solvent cDei3
2 Temperature 2078
| /! # /J/ / 3 Experiment 1D
4 NumberofScans 16
5 Receiver Gain 64.0
N 6 Relaxation Delay 20000
4 7 Pulse Widh 10.0000
& Spectometer Frequency 30013
9 Spectral Wigth 6188.1
10 Lowest Frequency 12733
Il & " i .
12 Acquired Size 32768
13 Spectral Size 65536
H,C CH,
CH;
1
I
1
il
!
| L 1 i e ¥
i BERAGED 8 5 a9 8
o e e G S pet o m o
T T T T T T T T T T T T T T T T T T T T T T T T
110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)
b SBIRAGICKRKLARLBER 2 ® a ® 52 ag
g GETRRABARLRRKYARS 3 ® 8 2 L S8
| | =S==sesNV e | I | [ v
G-‘] Parameter Value
H;C 1 Solvent €nci3
2 Temperature 2087
3 Experiment 10
4 NumberofScans 1024
5 Receiver Gain 2050.0
6 Relaxation Delay 2.0000
N 7 Pulse Widh 10.0000
N / 8 Spectomeler Frequency 75.48
9 Spectral Width 18028 8
10 Lowest Frequency 1488 1
/ 11 Nucleus 13C
o 12 Acquired Size 32768
13 Spectral Size 65536
H,C CHy
CH,
|
i v G P e ™
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 & 1(00 ) 90 80 70 60 50 40 30 20 10 0
pPpm.
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1-(4-Methoxy-2-(4-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5v)

= Paramster Value
o 1 Solvent cociz
{Efi Rt il R et b it et Rl e E A |2 Temperaturs 32
35 R L e RN P PR e 8 5 deiiite o
g e
4 Experiment D
5 Humber of Scans 16
&  Receiver Gain 280
7 Relsxation Delay 2,0000
( | | |& puls widh 10,0000
| 5 Spectromster Frequency  300.13
¥ 10 Spectrsl Width 61881
| | | f 11 Lowsst Frequency 12464
| ‘ | ( ‘ 12 Hudeus 1H
- | 13 Acquired Sze 32768

l' | ‘| | ( ‘ 14 Specirsl Szs 65536

I
=]

Aduulu_ﬂk_ - AL I S N o

i

107 3
3263
39 =

T T T T T T T T T T T T T
75 70 &5 B0 55 50 45 40 35 30 25 20 15 10 05 00
f1 {ppm)
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1-(4-Methoxy-2-(4-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5v)

Parameter value
= = - . - & o |1 Solvent feivai]
E e i 3 a 2 I |2 Tempersturs 58,5
A SN et 1 [ | & Puketumnnie 2pg30
4 Experiment D
5 Mumber of Scans 048
& Receiver Gain 050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
3 Spectrometer Frequency 7548
10 Spectral Width 18028.8
11 Lowest Frequency -M573
12 Nucleus 1c
13 Acquired Size 11768

14 Spectral Sze 65536

T T T T T T T T T T T r T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
fL (ppmm)
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1-(5-Methoxy-2-(4-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5w)

Parameter Valus
= - 1 Solvent cnci
g i 2 Tempersture %82
3 Pulse Sequence 2530
I 4 Experiment 1)
| 5 Numbsr of Scans 16
| & Recsiver Gain 870
| 7 Relaxation Delay 2.0000
| B Pulse Width 10,0000
| | §  Spectrometer Frequency 300.13
[ ' | 10 Spectral Width 61881
o . o ; , 11 Lowest Frequency 12454
|I / / f { lI | | | 12 Nudeus 1H
= E ' g 13 Acquired Sze 32768
14 Speciral Sze 5535
Hal
o]
|
Ne 7
]
(o}
H
]
CH;
s Y L,_,\_. JL_,_I—
T T T
3 5 u
= - i
T T T T T T T T T T T T T T T T T T T T T T Y T T T
120 115 1.0 105 10.0 a.5 9.0 8.5 55 5.0 R 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0
Parameter Vaius
1 Sclvent oo
2 o SETULESERARAI AEAE P @ g |esiam e
g g SURMREMRRARNE 2993 LA B = e:ﬁ"e’ = !
- = PR b gt R o R S e o) s @ ¥ |3 Puke Sequence 25pg30
| VNSV TR SN | I I 13 eeperioment g
5 Number of Scans 2098
§ Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulss Width 10,0000
3 Spactromster Frequency 75.48
10 Spactrsl Width 180285
11 Lowest Frequency -1457.2
12 Nudeus 13C
13 Acquired Sz 32768
14 Speciral Sze 65536
o]
™
N
O
H
1
CH
T T T T T T T T T T T T T T T T T T T T T T T
0 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 a -10
fL {pprr)
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1-(5-Fluoro-2-(4-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5x)

] Parameter Value
- ] 1 Solvent coci3
i B e 7|2 Tempersture 282
? mﬁ‘-'-—’-h-a-h.gm""m\'""7/"“'1337“"53"“"""““"m\ T T 13 pussssquence 2030
f 4 Experiment b}
| 5 Mumber of Scans 15
| &  Recsiver Gain 2560
7 Relsation Delay 2.0000
| |8 Pulse widh 10,0000
[ 3 Spectrometer Fraguency  300.13
| [ 10 Spactral Width 61881
; I Il |I / 5 | 11 Lowest Frequency -1246.4
/ 1 . | | |12 Nudeus H
! A ¢ 13 Acouired Sz= 32768
14 Spectrsl Szs £5535

CHy

_J.__Al |uj!|. i 5 S = Mo ‘_._/\~--’J --—J\...—J._

iy 7o T T ¥
= 0 o=z omon oos =
= = moa N e 3
= - e b
o T T T T T T T T T T T T T T T T T v T T T T T T T T T T T T T T T T T x T
120 15 110 105 100 95 90 &5 80 75 7 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
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1-(5-Fluoro-2-(4-tolylethynyl)benzyl)-1H-benzo[d]imidazole-2-carbaldehyde (5x)

. Parameter Value
% 1 Solvent coc
= 12 Tempersturs 258.2
{3 Puise Sequencs 2gfhiggn
|4 Experiment ]
5 Number of Scans 84
{6 Recsiver Gsin 2050.0
7 Relzation Delay 1.0000
|8 Pulse Width 10.0000
9 Speciromster Frequency 28238
10 Spectrsl Width §6564.3
11 Lowest Frequency 517224
12 Nuckus 19F
13 Acquired Ses £5536
14 Speciral Sie 131072
F
M
N
o
H
CH,
L —
T T T T T T T T T T T T T T T T T T T T T
10 a -10 -20 -30 -40 -50 -60 -70 -80 a0 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppr)
Paramster Value
2 EF Ehasdssohemopiangines o o 9 o [ solvent coc
g 3 $PSEEsERzZRRRNRZELLLSS 4 g E 7 |2 Tempermture 2983
|1 e NN R SV | | | |3 Pulse Sequence 2gpg30
4 Experiment o]
5 Number of Scans 2048
& Receiver Gain 2050.0
7 Relaxstion Delay 2.0000
& Puise Width 10,0000
9 Spectrameter Frequency 75.48
10 Spectrsl Width 15028.8
11 Loveest Fraquency 14573
12 Nucleus 13C
13 Acquired Sze 32788
14 Spectral Size 5535
F
M
Neo /'
o}
H
1
]
1
CH,
i
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 130 140 130 120 110 100 80 80 70 60 50 40 30 20 10 a -10

f1 {ppm)
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(12H-benzo[e]benzo[4,5]imidazo[1,2-a]Jazepin-7-yl)(p-tolyl)methanone (6a)

ZREEEBARARRRROINATRIITVIITRUAAAAANEARRAARNENYAIQANANANAERE ShYBYIING Parameter Value
N N N D N N N N N N N N N N e e N N T o g e
e i———— s b 4 By ancis
2 Temperature 2062
3 Experiment 1D
4 NumberofScans 16
5 ReceiverGain 140
€ Relaxation Delay 2.0000
7 Pulse Width 10.0000
8 Spectrometer Frequency 300.13
9 Spectral Width 6186.1
10 Lowest Frequency -1269.9
/ U f 11 Nucleus 1H
12 Acquired Size 32768
N\ o
N \
CH,
b L
! !
2 8
- o
T T T T T T T T T T T T T T T T T T T T T T T T
11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -05
f1 (ppm)
8 ANIENSHEIBLIRRTRS a 8
B IITHNARARALNNAANEE g &
| SN \p=m——— |
Parameter Value
1 Solvent coci3
2 Temperature 2966
3 Experiment 1D
4 NumberofScans 1024
5 Recelver Gain 2050.0
N
\ o 6 Relaxation Delay 20000
7 Pulse Widih 10.0000
\ 8 Spectrometer Frequency 75.48
N 9 Spectal Width 18028 8
10 Lowest Frequency 1488 1
11 Nucleus 13C
12 Acquired Size 32768
CHy
| ‘\
|
i
" " " d - i -
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 2 80 70 60 50 40 30 20 10 0

f1 (ppm)
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(12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(4-methoxyphenyl)methanone (6b)

Parameter Value
SRR ERRRAT TIPSR AANAARRRN BN INANATAANNNERG N2 3
A A A A A AN A L R A ] o 3 iSonent coce
\/ 2 Temperature 2082
3 Experiment 10
4 Numberof Scans 16
5 ReceherGain 9120
6 Relaxafion Delay 1.0000
7 Pulse Width 10.0000
8 Spenmmeler Frequenty 25013
9 Spectral Width 51653
| 10 Lowest Frequency -1056.2
11 Nucleus 1H
( r 12 Acquired Size 32768
i
NN
=N
H,C —
\
O
1 (o]
1
q 1
L sl R
W i, | |
hE88IZ RS 8 8
B P i ] - @
T T T T T T T T T T T T T T T T T T T T T T T T
115 110 105 100 95 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
Parameter Value
2 SnzencmespgEoozoon o s & [t o
3 EEITANNIREENS0NEE ¢ 5 = - =
[ R e e T 1 i e
|4 Experiment his}
|5 Number of Scans 1024
|6 Receiver Gain 2050.0
|7 Relaxation Delay 20000
[8 Pulse Width 10,0000
] Spectrometer Frequency 75,48
10 Spectral Width 18028.8
| 11 Lowest Freguency -1468.1
112 Nudleus 13C
113 Acquired Size 32758
| 14 Spectral Size 65536
|
|
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 1z0 110 100 a0 a0 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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(12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(4-(tert-butyl)phenyl)methanone (6¢c)

R0 REBBRRARRREEENARAT IV SVRIIQUITITARAAAMRARARARABRANBIAASARNRAAARRAALAELLN LR
I\hl\r\r\hhr\hhhhr\hhhl\r\r\l\l\l\r\!\\_l*l-_hhl\\_ltrth\l???r::-?r::hl\l\hr\hr\r\hhl\r\l\hl\hr\r\hhl\l\hl\l\l\hr\r\hr\r\m—[
Parameter Value
1 Solvent coci3
2 Temperature 2082
3 Experiment 10
4 Number of Scans 16
5 Receiver Gain 3620
6 Relaxation Delay 1.0000
7 Pulse Widh 10.0000
8 Spectrometer Frequency 25013
9 Spectral Width 5165.3
10 Lowest Frequency -1056 9
11 Nucleus H
12 Acquired Size 32768

2.00 ————

196
098
4,07
4.20
207

20 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

f1 (ppm)
Parameter Value
o e s e q a
g G SIIAAARARKKIRNE § 5 B g Soeat £oee
\ TN S Ve | | ] e s
3 Experiment 1D
4 Number of Scans 1024
5 Receiver Gain 20500
6 Relaxaton Delay 20000
7 Pulse Width 10.0000
8 Spectrometer Frequency 62.90
9 Spectral Width 15000.0
10 Lowest Frequency -12110
11 Nucleus 13c
12 Acquired Size 32768

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 1&0( ;.00 90 80 70 60 50 40 30 20 10 0
ppm
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(12H-benzo[e]benzo[4,5]imidazo[1,2-a]lazepin-7-yl)(4-fluorophenyl)methanone (6d)

P R AR VN OO TN NN TN NN SOOI AR NN T MO OO MM = Qa QN
AR ARG RRRIZIIUIANARANARRAARRNNANAANNARRAAAAN 8881
gindh il g iy Y Rkl kil itk ikl kil L
=~ N N Parameter Value
1 Solvent coas
|2 Temperature 2082
13 Experiment 1D
|4 NumberofScans 16
iﬁ Receiver Gain 101.0
|6 Relaxation Delay 1.0000
|7 Pulse Widin 8.0000
I3 Spectrom eter Frequency 500.13
} |9 Spectral Width 100000
| 10 Lowest Frequency -1964.2
|11 Nucteus H
112 Acquired Size 32768
|13 Spectral Size 65536
N \
N
F-
o]
)
[
|
| l T N A
& 8 B¢H=Y S
M = cmeiE P
T T T T T T T T T T T T T T T T T T
9.5 9.0 .0 7.5 7.0 6.5 5.0 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
v
b
]
~ Parameter Value
I 1 Sohvent cpcia
2 Temperature 2983
3 Experiment D
4 Numberof Scans 16
5 Receiver Gain 1010
6 Relaxation Delay 1.0000
7 Pulse Width 120000
8 Spectrometer Frequency 470 55
9 Spectral Widih 1136364
10 Lowest Frequency -103877 4 |
11 Nucleus 19F
12 Acquired Size 63536
NN
N
F
(o]
T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2z

1 (ppm)
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(12H-benzo[e]benzo[4,5]imidazo[1,2-a]lazepin-7-yl)(4-fluorophenyl)methanone (6d)

& 3 TRBRAMT258RARSRIRAGE 9

g B SICRRIABRRAKANANRYES g

| il e SN | | Parameter Value
1 Solvent CcDCI3
2 Temperature 208 1
3 Experiment 1D
4 Number of Scans 1024
5 Receiver Gain 1010
6 Relaxation Delay 20000
7 Pulse Widh 10.0000
& Spectrometer Frequency 12577
9 Spectral Width 301205
10 Lowest Frequency 24845
11 Nucleus 13C
12 Acquired Size 32768

T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)
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(12H-Benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(o-tolyl)methanone (6f)

Parameter Value
11 Solvent cbcl3
R ARSI AMAMAMMAN AN N HNNN NN 2R3 0a0nn 82385555358 o |
e e e L AR e e AR SRR NRE R RS it |2 Temperature 298.9
) - Vit 13 Pulse Sequence 2030
4 Experiment bls]
|5 Number of Scans 16
|6 Receiver Gain 181.0
|7 Relaxation Delay 2.0000
/ |8 Pulse Width 10,0000
! |9 Spectrometer Frequency 300,13
/ | 10 Spectral Width 6188.1
it | 11 Lowest Frequency -1270.4
/ | 12 Nucleus H
/ |
I' 113 Acquired Size 32768
| | 14 Speciral Size 65536
[
', I A
|
gl J = o
bi g, T
= 2
- m
T T A T T T T T T T T T T T T T T T T T T
12.0 115 11.0 105 10,0 95 a.0 8.5 8.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 10 0.5 0.0
f1 (ppm)
Parameter Walue
= O I 1 Solvent cocl3
= e e e I i}
£ $EERRAnonoRaaRER85HES s g |¥ Tempeshee 204
et [t | | 3 Pulse Sequence zgpg30
4 Experiment pin]
5 MNumber of Scans 10249
& Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer 75.48
Freguency
10 Spectral Width ~ 18028.8
11 Lowest -1468.1
Frequency
12 Nudeus 13C
13 Acquired Size 32768
14 Speciral Size 65536
|
|
T T T T T T T T T T T T T T 7 T T T 7 T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 a0 70 60 50 40 30 20 10 0 -10
fl (ppm)
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(12H-Benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(o-tolyl)methanone (6f)

Parameter Value
U . N 1 Solvent coclz
BRSO E  s C RANAR AR AR AR AR e 2 Tempersture 285
i O 3 Pulse Sequence zg30
4 Experiment i
5 Mumber of Scans 16
6 Receiver Gain 456.0
7 Relaxation Delay 2.0000
8 Pulee Width 10.0000
9 Spectrometer Frequency 300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1267.7
II‘ 12 Nudleus 1H
13 Acquired Size 32768
14 Spectral Size 85536
|
[ |
|
|
i
HLL -
L . I . = A
T 7
g RRE =
~ o a
T T T T T T T T T T T T T T T T WA T T3 T LI T
120 115 110 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 L5 1.0 0.5 0.0
f1 (ppm)
Parameter Valug
o — o CE M NNN SR NT T S @ B on oMo T {1 Solvent CDCI3
a =8 RRRRNNEY SRS EERECREREDFREIR - |
z 58 263IfniiicsASNfARATCSNASAE Z |2 Temperature 0.5
07 VT T N Einiritn I T 13 Pulse Sequence 20pg30
4 Experiment hio]
5 Number of Scans 1024
|6 Receiver Gain 101.0
|7 Relaxation Delay 2.0000
|8 Pulse width 10,0000
19 Spectrometer Frequency 125.77
110 Spectral Width 30120.5
| 11 Lowest Frequency -2484.5
112 Nudleus 13C
113 Acquired Size 32768
| 14 Spectral Size 65536
R R—
T T T T T T T T T T 7 T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 iio 100 a0 80 70 60 50 40 30 20 10 ] -10
f1 (ppm)

S78



(12H-Benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(o-tolyl)methanone (6f)

=109 80

FINg

[ R PRI W

Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Mumber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Spectrometer Frequency
10 Spectral Width
11 Lowest Frequency
12 Nucleus
13 Acquired Size
14 Spectral Size

Value
coclz
2988
zafhiggn
o
64
2050.0
1.0000
10.0000
28238
669643
61722.4
19F
65536
131072

10

-10

T
-20

T
-30

=40

T
-30

T
-60

T
-70

-80

-ag

T
-100
f1 (ppm)
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(12H-Benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(2-methoxyphenyl)methanone (6g)

S80

Parameter Value
- 11 Solvent cocl3
HHITFCNARAR SN SREE TS5 5508808 RRS k3 |
F i - Temperaure: 2
= 13 Pulse Sequence 2030
4 Experiment bls]
5 Number of Scans 15
|6 Receiver Gain 99.0
|7 Relaxation Delay 1.0000
|8 Pulse width 8.0000
19 Spectrometer 500,13
Frequency
| 10 Spectral Width 10000.0
| 11 Lowest Freguency -2040.2
[ | 12 Nudeus H
| | 13 Acquired Size 32768
I‘ | 7 | 14 Spectral size 65536
[ L
[
‘ | |
|
|| |
s
(N | g
=
o]
O0—=CH,
|
|
i i ﬂ !
|JL LJJ L P, L,
7L R Y Y T
mnomoon - ]
cmannao @ =
sa-mTaao = B
T T T T T T T T T T T T T T T T T T T T T T
120 115 110 105 100 95 9.0 8.5 8.0 %5 7.0 6.5 6.0 5.5 5.0 45 40 3.5 3.0 25 2.0 1.5 1.0 0.3 0.0
f1 (ppm)

Parameter Value
= ~ T o DT 0 M i @ m @ 1 Solvent cocl3
= = e R B R R R 2 &

5 5 2EidacRsgificgacaca e 2 Temperature 2.4

| i \ | 'L_Lk-% / W‘“‘Lﬁf‘#i 3 Pulze Sequence 2gpg30
4 Experiment 1D
5 Mumber of Scans 1024
& Receiver Gain 101.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer 125.77
Freguency
10 Spectral Width 30120.5
11 Lowest Frequency -2484.5
12 Nudleus 13C
13 Acquired Size 32768
14 Spectral Size 65536
|
1 s L
T T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 10 100 a0 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)



(12H-Benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(3-methoxyphenyl)methanone (6h)

Parameter Value
11 Solvent coclz
HEmRAAMAMGRA RN NN BT TT S YIS TAMAMARM AN D NN G NN e a & l2 Temperature 298.9
B e N e A g A m
=) 13 Pulse Sequence 2030
4 Experiment bls]
|5 Number of Scans 16
Receiver Gain 181.0
{ Relaxation Delay 2.0000
/ |8 Pulse Width 10,0000
! |9 Spectrometer Frequency 300,13
! 1 10 Spectral Width 6188.1
| | 11 Lowest Frequency -1270.0
| | 12 Nucleus H
() [ 113 Acquired Size 32768
| 14 Speciral Size 65536

4
|

X
|
199 =
3.00-x

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

T —— : —— : — .
! ; 0 85 80 75 7.0 65 60 55 50 45
f1 (ppm)
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12-Dihydro-5H-benzo[e]benzo[4,5]imidazo[1,2-a]lazepin-7-yl)(phenyl)-

methanone (6i)

Parameter Value
= 1 Solvent ooz
FEER- R R i e S P e R i el R R b R R = 2 Temperature 298.2
b S s Pl U Ll A e Vg A T L i v i i
3 Pulse Sequence 7g30
f 4 Experiment pin]
. 5 Mumber of Scans 32
| ] & Recaiver Gain 1010
| | 7 Relaxation Delay 10000
| 8 Pulse Width 10.0000
; I.‘ 9 Spectrometer Frequency 300.13
| | [ 10 Spectral Width 6188.1
|I | 11 Lowest Frequency -1271.8
e ! 12 Nudeus H
13 Acquired Size 32765
14 Spectral Size 65536
|
|
il J‘u_
X
2
~
T T T T T T T T T T 7 T 7 T T T T T T T T T
12.0 11.5 110 105 10,0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Value
g 3INELAEERSELE588E3R + Lttt s
5 2ITRAARRRARAERELARAES = 12 Temperature 298.2
N %&% T T i3 Pulse Sequence 2gpg30
|4 Experiment i}
5 Mumber of Scans 4056
|6 Receiver Gain 2050.0
|7 Relaxation Delay 2.0000
|8 Pulse Width 10.0000
9 Spectrometer Frequency 75.48
10 Spectral Width 13023.8
11 Lowest Frequency -1468.1
12 Nudleus 13C
13 Acquired Size 32768
14 Spectral Size 65536
|
|
I M |
T T T 7 T T T T T T T T T T T T
150 140 130 120 110 100 90 a0 70 60 50 40 30 20 10 1] -10

; ; T : T T
210 200 190 180 170 160
f1 {(ppm)
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(5H-benzo[elimidazo[1,2-a]lazepin-10-yl)(o-tolyl)methanone (6j)

Parameter Value
C |1 Solvent cnci3
S omE MmN - C@@m@o—DO@me o ST o = =
R R o R R = i 12 Temperature 298.4
B e n i [
ol —t 13 Pulse Sequence 2030
|4 Experiment his}
|5 Mumber of Scans 16
|6 Receiver Gain 256.0
|7 Relaxation Delay 2.0000
18 Pulse Width 10.0000
g Spectrometer Frequency 300.13

| A

110 Spectral Width 6188.1
VN i

| 11 Lowest Frequency -1267.5

= |12 Mudeus H
|13 Acquired Size 32765
|14 Spectral Size 65538

CHa [

=
==
=

r

R ¥ 3
EaTs8 2 8
P 5 .
R O S A T e o o e S T S I A s S e e T e O o S O EO S
1z.0 11.5 110 105 10.0 9.5 9.0 8.5 8.0 ¥ 7.0 &5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 {ppm)
Parzmeter Value
= - |1 solvent cocB
g E g‘z Temperature 382
|12 Pulse Sequence 2gpa30
|4 Experiment i
|5 Number of Scans 1024
|6 Recsiver Gain 1010
|7 Relzestion Delay 20000
& Pulse Width 10,0000
|3 Spectromster 577
Frequancy
% 10 Spactrs Undth W5
N/§ 11 Lowest Frequency w778
L 12 Nucleus Be
N 13 Acquired Size 327%8
e | 14 Spectrsl 52 6553
0
o,
|
]
1
|
1 J )| | | 1 —
) ; "y s
T T T T T T T T i T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 a0 70 60 50 40 30 20 10 a -10
f1 (ppm}
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(5H-Benzo[e]imidazo[1,2-a]lazepin-10-yl)(p-tolyl)methanone (6k)

n Parameter Value
1 1 Solvent cocl3
SEARAMSRRAIRRSARNAS 2 ¥ 2 Temperature 298.2
Ly g oy n n
N ettt el | 3 Pulze Sequence 2030
| 4 Experiment his)
| 5 Number of Scans 18
( 6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
( | ‘ | 8 Pulse Width 8.0000
N \\ ‘ | |9 Spectrometer Frequency 500,13
| | 10 Spectral Width 10000.0
‘—-—N | | | ‘ | 11 Lowest Frequency -1924.0
! HI ! ! | 12 Nucleus H
1 13 Acquired Size 32768
14 Spectral Size 65536
HC
0
|
1
e ]
L J A = - —NL S—
Ko 1 Y
s 23ad 2 3
= B = I
T 7 T T T T T T T T T T T T T T T T T T T T T
12.0 115 110 105 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Value
m N R L ] 1 Solvent coclz
" B = e = & 2 Temperawre  298.1
& LERnaanan gy n N & &
| PRrr S ey i 3 Pulse .Sequence zgpg30
4 Experiment hie}
5 Number of Scans 1024
6. Receiver Gain 1010
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer 125.77
Freguency
10 Spectral Width ~ 30120.5
11 Lowest -2468.5
Frequency
12 Mudeus 13C
13 Acquired Size 327658
14 Spectral Size 65536

210

T
200

T
190

180

T
170

160

T
150

T
140

T
130

T
120

110

T
100
f1 (ppm)
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(5H-Benzo[elimidazo[1,2-alazepin-10-yl)(4-fluorophenyl)methanone (6m)

Parameter Value
1 Solvent cocls
8 AERSzaensngegninagy 2 Temperature 298.2
@ I
L | 3 Pulse Sequence 2g30
e
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 256.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 300,13
10 Spectral Width 5188.1
11 Lowest Frequency -1246.6
12 Nudeus H
13 Acquired Size 32788
14 Spectral Size 65536
Ty
| N
| ‘ ‘
Ll | :
| ’
I
i |
i
[
TE % S |
T —A I
Smmo—a =
S o= =
MNmGm S o
T T T T T T T 7 T T T T T T . T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 wZ -3 -4
f1 (ppm)
Parameter Value
o oo LM SoCOT oMo MNOO TN {1 Solvent CDCI3
1 mom BEREEhomnnnmn e ~o =
g B3 ESRAERERASASN Y : Temperature 8.1
] e N 1 13 Pulse Sequence zgpg30
4 Experiment 1
|5 Number of Scans 1024
|6 Receiver Gain 2050.0
|7 Relaxation Delay 2.0000
|8 Pulse width 10,0000
19 Spectrometer Frequency 75,48
10 Spectral Width 13028.8
| 11 Lowest Freguency -1458.2
112 Nudleus 13C
{13 Acquired Size 32768
14 Spectral Size 65536

T T T T T T T T T T T T T T
210 200 190 100 90 80 70 60 50 40 a0 20 10 0
f1 (ppm)

T T T T T T T T
180 170 160 150 140 130 120 110
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(5H-Benzo[elimidazo[1,2-alazepin-10-yl)(4-fluorophenyl)methanone (6m)

o Parameter Value

3 1 Solvent coal3

i 2 Temperature 298.5
3 Pulse Sequence zathiggn
4 Experiment pis}
5 Number of Scans 53
& Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 282,38
10 Spectral Width 569643
11 Lowest Frequency 617224
12 Nudeus 19F
13 Acquired Size 65536
14 Spectral Size 131072

10 o -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 =110 =¥20 -130 -140 -158 =160 -170 180 -190 -200 -210
f1 (ppm)
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(5H-Benzo[elimidazo[1,2-alazepin-10-yl)(4-methoxyphenyl)methanone (6n)

Parameter Value
1 Salvent fainlalkc
SR T et L B D b S bmern e s
e A A e e e
"*-\('/' D —— . ‘,,_‘—““‘V 3 Pulse Sequence 7930
4 Experiment pin]
5 Number of Scans 16
6 Receiver Gain 256.0
7 Relaxation Delay 2.0000
8 Pulse Width 10,0000
|9 Spectrometer Frequency 300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1243.6
12 Nudeus H
13 Acquired Size 32768
14 Spectral Size 65536
|
|
| N/%
|| | —N
| ! [ —
(| |
‘l Ji ‘
| Kl ‘ 0
| I | / / 0
HiC
|
|
1
|
|
! e ] . )
i P | W
=t ERsR=) 2 g
5y S an = -
T T T T T T T T T T T T T T T T T T T T T T T T T
iz.0 115 1.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.3 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Value
4 = (S sy 1 Solvent coCi3
%ﬁv/_}/ T i 3 Pulse .Sequen:e 2gpg30
4 Experiment 1
5 Number of Scans 1024
6 Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 75.48
10 Spectral Width 18028.8
11 Lowest Frequency -1458.7
12 Mudleus 13C
13 Acquired Size 32768
14 Spectral Size 65536
N/\§
=N
0
/ 0
HC
T T T T T T T T T T T T U T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 1] -10
f1 (ppm)
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(5H-Benzo[elimidazo[1,2-alazepin-10-yl)(4-(tert-butyl)phenyl)methanone (60)

Parameter Value ;
1 Solvent coai
2 Temperature 298.2 SRR sCEannTiERARARAAAAS ASAZANME3S m
e i i A e A S v =
3 Pulse Sequence 2030 e e e —
4 Experiment in]
5 Number of Scans 15
& Receiver Gain 161.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 300.13
10 Spectral Width 61838.1
11 Lowest Freguency -1246.6
12 Nudleus H
13 Acquired Size 32768 | 11
14 Spectral Size 65536 I.‘ I‘ I
I [P
|
I i
|
H_l_u | | L
;g ! !
A HERAZ 2 2
T T T T T T T T T T T T T T T T T T T T T T T
120 115 110 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Value
2 8 |mmonsmesasesny = - L Solyent e
5 G PEERinRIffsss z # o 2 Tepperalre e
| B R ] 3 Pulse Sequence zgpa30
4 Experiment bin)
5 Mumber of Scans 1024
6 Receiver Gain 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Freguency 75.48
10 Spectral Width 18028.8
11 Lowest Freguency -1459.1
12 Nucleus 13C
13 Acquired Size 32768
14 Spectral Size 65536
|
|
T T T T T T T T T T T T T T T T T T T T T T T
2i0 200 190 180 170 160 150 140 130 120 i1 100 a0 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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(2,3-Difluoro-12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(p-tolyl)-methanone (6p)

Parameter Value
VTN . S - 1 Solvent codls
SO ERBELREIREERRERAAAA ARSI AR AR SRR z 2 Temperature 7.2
L o il > 3 Pulse Sequence zg30
4 Experiment b}
5 Number of Scans 16
6 Receiver Gain 256.0
7 Relaxation Delay 2.0000
8 Pulse Width 10,0000
E 9 Spectrometer Frequency 300,13
10 Spectral Width 6188.1
11 Lowest Frequency -1246.4
F 12 Nudleus H
. 13 Acquired Size 32768
| 14 Spectral Size 65536
|
|
‘ I ‘
|
| ! J
'
|
[
e & |
- | S e e
P i v
2 2s5=% 2 2
Z aZms = -
T T T 7 T T T T T T T T 7 T T T T T T T T T
12.0 115 11.00 10.5 10.0 9.5 9.0 8.5 8.0 7.5 2.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 .5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
apn Parameter Value
ARZE 1 Solvent CDClz
'\1 P 2 Temperature 7.5
3 Pulse Sequence zgfhigan
4 Experiment pin]
5 Number of Scans &4
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 282.38
& 10 Spectral Width 66964.3
11 Lowest Frequency -61722.4
2 12 Nudeus 15F
13 Acquired Size 65536
14 Speciral Size 131072
2 A
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -og 100 -1i0 -120  -130 -140 -150 -160 -1700 -1s0 190 -200  -210
f1 (ppm)
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(2,3-Difluoro-12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(p-tolyl)-methanone (6p)

Paramater Valus
2 ERYUNAANEETANEEERRECA8E5ENES =4 oo wn o 1 Solvent coci

5 EEEEEEEEE3EIRRARAEREEREAEE 55 os = & |2 Temperaturs =81
e | [ I |3 Puks Sequence 25pa30

4 Experiment )

5 Number of Scans s

3 1010
7 20000
g 10,0000
F 5 Spectromster Frequency 125,77
" 10 Speciral Width 3W0120.5
F 11 Lowsst Fraquency 24845

| 12 Nucleus 13c
13 Acquired Sze 3278
14 Spectral Sze 65536
jul |
, l L \
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 g0 80 70 &0 50 40 30 20 10 0 -10
f1 (ppm)
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(2,3-Difluoro-12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(4-fluoro-phenyl)-
methanone (6q)

Parameter Value
1 Solvent cocl3
@mroomnTmoonm
b S R R 3 e G g 2 Temperature 297.2
SRR RR TR
3 Pulse Sequence zg30
4 Experiment 1
5 Mumber of Scans 16
& Receiver Gain 406.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 300,13
10 Spectral Width 6188.1
11 Lowest Frequency -1267.4
12 Nudleus 1H
13 Acquired Size 32765
14 Spectral Size 65536
fi |l
|
{ F
[ | |
[ ] F
. |
|
| | |
| (1] | N
| Tl .
N

iy i ¥
= Dung g
o fi—mm ~
T T T T T T T T T T T 7 T T T T T T T T T T T T
12.0 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
= aoRn Parameter Value
= GRS 1 solvent codls
L\i |/' 2 Temperature 297.6
3 Pulse Sequence zgfhiggn
4 Experiment bin}
5 Number of Scans a4
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 282.38
10 Spectral Width 669643
11 Lowest Frequency -61722.4
12 Nudeus 19F
13 Acquired Size 85536
14 Spectral Size 131072
£
N
="
F-
0]
F l A J -
T T T T T T T T T T T — T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 =70 -80 -90 100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
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(2,3-Difluoro-12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(4-fluoro-phenyl)-

methanone (6q)

Parameter Value
g ARANIYASETRSRIAERCSIRYS3NEREY 8% s 5 bome e
g BEEEREEISEEIRAESNARARRRANASISE 33 o g 2 Tempersturs =2
— e Y i s Bokebmis
4 Experiment o
5 Number of Scans 5120
& Receiver Gain 101.0
7 Relaxation Delsy 2.0000
& Pulse Width 10.0000
F 5 Spectromster Frequency 125.77
10 Spectral Width 3010.5
F 11 Lowest Frequency -2467.7
12 Nudleus 13Cc
13 Acquired Size 32768
14 Spectral Sze 65536
|
T . . T . T . T . . T ‘ T . ‘ ‘ . r ‘ r . ‘ T
210 200 150 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o -10
1 (pprr)
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(2,3-Difluoro-12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(4-methoxyphenyl)-
methanone (6r)

Parameter Value
1 Salvent cocls
EEDYSSLBGNGETE4E 2RI 2RANARRARRS RTINS g 2 Temperature 7.3
b e T e P PR P P P e B T B P B T TR B e T S i I o |
s 13 Pulse Sequence zg30
4 Experiment hlo)
5 Number of Scans 16
|6 Receiver Gain 287.0
|7 Relaxation Delay 2.0000
|8 Pulse width 10,0000
|9 Spectrometer Frequency 300,13
‘ i 110 Spectral Width 6188.1
| 11 Lowest Frequency -1267.7
| 12 Nudleus H
| | ‘I | | | 13 Acquired Size 32768
| J | | | 14 Spectral Size 65536
|‘ I \I
| ‘l [ |
J B ) J
|
|
i i
|
Iyl
J | N . ==
g o L z
2 R £ El
= oo - m
T T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 105 10.0 9.0 85 8. 75 7.0 6.5 6.0 5.5 50 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
nizg Parameter Value
EREE 1 Solvent cnci3
\1 l/= 2 Temperature 297.6
3 Pulse Sequence zgfhiggn
4 Experiment 1
5 MNumber of Scans 64
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency 282,38
10 Spectral Width 66964, 3
11 Lowest Freguency -61722.4
12 Nudeus 19F
13 Acquired Size 65536
14 Spectral Size 131072
r )|
T T T T T T T T T T ] T T T T T T T T T T
10 -10 -20 -30 -40 -50 -60 -70 -80 -90 100 -i10 -1200 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
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(2,3-Difluoro-12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(4-methoxyphenyl)-
methanone (6r)

Parameter Value
* B i e 1 Solvent coclx
g EE E ; 2 Temperature .2
| | 3 Pulse Sequence 2gpg30
4 Experiment 0
S MNumber of Scans 5120
& Receiver Gain 101.0
7 Relzxation Delay 2.0000
£ Pulse Width 10,0000
F 9 Spectrometer Frequency 125,77
10 Spectral Width 30120.5
¥ 11 Lowest Frequency -2468.2
12 Mucleus 13C
13 Acquired Sze 32768
14 Spectral Size 65536
|
I
L |
T T T T T T T T T T T T T T T T T T T T T T T
210 200 120 180 170 160 150 140 130 120 110 100 a0 2] 70 60 50 40 30 20 10 o -10

f1 {ppm}
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(2,3-Dimethyl-12H-benzo[e]benzo[4,5]imidazo[1,2-alazepin-7-yl)(4-

fluorophenyl)methanone (6s)

Parameter

Value

1 Solvent coci3
hy 2 Temperature 2075

3 Expeniment 10

4 NumberofScans 16

5 Receiver Gain 3620

& Relaxation Delay 20000

7 Pulse Widih 10.0000

8 Spectrometer Frequency 30013

9 Spectral Width 6188.1

10 Lowest Frequency -1267 6

11 Nucleus H

12 Acquired Size 32768

13 Spectral Sze 65536

L |

N
i A, ! £3
8 RERGEE & 88
- o - o m
T T T T T T T T T T T T T T T T T T T T T T T
L5 110 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4,5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
i
g -
= Parameter Value
! 1 Sonent cociz
2 Temperature 2078
3 Expenment 10
4 Number of Scans 64
5 ReceiverGain 20500
6 Relaxation Delay 1.0000
7 Pulse Width 10.0000
8 Specrometer Frequency 282 38
9 Spectral Width 66964.3
10 Lowest Frequency £17224
11 Nucleus 19F
CH3 12 Acquired Size 65536
13 Spectral Size 131072
CH,
N \
=N
F
o
T T T T T T T T T T T T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180
fi (ppm)
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(2,3-Dimethyl-12H-benzo[e]benzo[4,5]imidazo[1,2-alazepin-7-yl)(4-

fluorophenyl)methanone (6s)

— 19603

o

— 16775

— 16435
14784
14289
1428
13550
13533
13362
133.22
133.18
13306
13300
13293
13224
12992
12977

CHy

12972
12879
12867
12530
12005
116.23
11593
—109.19

%
%

—4759

YR

=

]
v
Parameter Value
Solvent cocis
Temperature 2981
Experiment 10
Number of Scans 2048
Receiver Gain 20500
Relaxation Delay 20000
Pulse Width 100000
Spectrometer Frequency 75 48
Spectral Width 18028.8
| 10 Lowest Frequency -1468.1
|11 Nucleus 13C
| 12 Acquired Size 32768
| 13 Speciral Size 65536

T T T T T T T T T T T T T T r T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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(2,3-Dimethyl-12H-benzo[e]benzo[4,5]imidazo[1,2-alazepin-7-yl)(4-

methoxyphenyl)methanone (6t)

ERRRARGIICIYTHUARAARRANANSRECEIAFRGARED fuge] SR88
I N T e T e N e e I N e o N N N N LN - - - - -] o o el el el
e I P2 0 299 ¥ G5
Parameter Value
CHy [1 sonent coci
|2 Temperawre 2082
CH 3 Expenment 10
3 54 Number of Scans 16
55 Receiver Gain 2870
N \ 6 Retaxation Detay 20000
|7 Puise wicgth 10.0000
—y 8 spectometerFrequency 300 13
H.C |9 spectral wiatn 6188.1
" \ 10 Lowest Frequency 12683
U /[f/ :1| Nucleus 1H
o |12 Acquired Size 22768
o]
]
iy e ! [g)
& B52Gx3& 1 8 i
B ~=—co==— ~ ® ™
T T T T T T T T T T T T T T T T T T T T T T T
11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
[} } SBBRNTYIRRIZEE T A o 2 B @
i b FRRRANORARENE T & B % ]RR
| I A A e | | '
Parameter Value
1 Solvent cDCi3
2 Temperature 2082
3 Experiment 1D
CHy 4 NumberofScans 1024
5 Receiver Gain 2050.0
CH. 6 Relaxation Delay 20000
3 7 Pulse Width 10.0000
8 Spectrometer Frequency 7548
9 Spectral Width 18028 8
N \ 10 Lowest Frequency -1468.1
P— 11 Nucleus 13C
H,C N 12 Acquired Size 32768
(o}
o
1
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ; %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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(4-(tert-Butyl)phenyl)(2,3-dimethyl-12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-

yl)methanone (6u)

5aaREEERTCRRICLIIRANARARKNANAANRRARARAS /A L]
N L D N N N N N N N N D N NN r:? T
T Ser——
CH,
Parameter Value
CH, 1 Solvent coci3
2 Temperare 2082
3 Expenment 1D
4 NumberofScans 16
5 ReceiverGain 3620
6 Relaxation Delay 1.0000
7 Pulse Width 10.0000
8 Spectometer Frequency 25013
9 Spectral Width 51653
10 Lowest Frequency -1058.9
1 Nucleus H
12 Acquired Size 32768
13 Spectral Size 65536
! }/ I
1
X T ' M |
88 ¥8&K 2 83 &
o T Nm ~ ™, L
T T T T T T T T T T T T T T T T T T T T T T T
105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 0 5.5 50 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 -0.5
1 (ppm)
b ] SR8 RMURKRESREREEERES ] 55 o5
g8 G FEE HRARALEARRENNRE & I ]R8
| | NS\ ettt | oK \
CHe Parameter Value
1 Solvent coci3
2 Temperature 2082
CH, 3 Experiment D
4 Number ofScans 1024
5 Receiver Gain 20500
6 Relaxaton Delay 20000
7 Pulse Widh 10.0000
8 Spectrometer Frequency 62 90
9 Spectral Width 15000.0
10 Lowest Frequency 12110
11 Nucleus 13C
12 Acquired Size 32768
13 Spectral Size 65536
1
; I 1 |
| ]
1
1
I
M . y Y Whe Vit iy y s % i .
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 112 ( 10)0 g0 80 70 60 50 40 30 20 10 0
1 (ppm
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(9-Methoxy-12H-benzo[e]benzo[4,5]imidazo[1,2-a]lazepin-7-yl)(p-tolyl)methanone (6v)

Parameter Valie
1 Solvent cDC3
LI ERRAATERARARASNARREEERRIBEREAR ] a8 @ 3 S s
TN RIS T P T T T P P P T P P 2 T P o P 3 0 o505 8 I o o e N e "
by et ~A | 3 Pulse Sequence 2g30
| h f 4 Experiment i)
[ | 5 b ol s 15
| ‘ &  Recsiver Gain 101.0
7 Relaxotion Delay L0000
| | & Pulss Width 0000
| ‘ 9 Spectromster Frequency 500.13
mol | 1 10 Spectral Width 10000.0
| T | | 11 Lowest Fraquency -1524.0
| | | | | | | 12 Nudeus H
b ! d 13 Acquired Size 3768
14 Spectrs| Sz= £5536
|
]
Li_l | )
_A.i~ n____ J_._r_p SR S
L T I ¥ T "
ot =8 = = =
FoEa = & = & =
SSSnin - & B =
T T T T T T T T T T T T T T T T T T T T T T T T T
120 115 110 105 100 0.5 2.0 8.5 8.0 7.5 7.0 6.3 55 5.0 4.5 4.0 35 30 2.5 2.0 1.3 1.0 0.3 0.0

6.0
f1 (ppm}
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(9-Methoxy-12H-benzo[e]benzo[4,5]imidazo[1,2-a]lazepin-7-yl)(p-tolyl)methanone (6v)

Parameter Valus
3 3 SSARENRRESRERIZAMERNT i o o
5 % E43ITASREARASANRES4E = o & | sate el
& R e i i 2 % T |2 Tempersturs 81
[ . e e AN T | I I |3 Puise Sequence P
4 Expariment )
5 Mumber of Scans 2048
& Recsiver Gsin 101.0
7 Relmtion Delay 20000
|8 Puise Width 10,0000
9 Spectromster Frequency 125,77
| 10 Spectral Width 3W0120.5
|11 Lowest Frequency 24703
{12 Nucleus 13C
113 Acquired Si= 7S
| 14 Spectral Size 65536
1
|
i J
L \ O S 1 O
T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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(10-Methoxy-12H-benzo[e]benzo[4,5]imidazo[1,2-a]lazepin-7-yl)(p-tolyl)methanone (6w)

= Parzmeter Vslue
& 1 Solvent cocs
SERANTNESRAARAARRR-ANTRASES852308 g # e T
e L R BN i o iy
i TR | | 3 Puls Ssquencs 630
[4 Experiment D
‘ 5 Numbsr of Scans 1
| [6 Receiver Gain w70
| 7 Relsxstion Dty 2.0000
| { & Pulss Width 10,0000
| ! 5 Spectrometer Fraquency 300,13
| Tl 1 10 Spectral Width £188.1
| II il | | | 11 Lowest Fraquancy -13462
/
| o | 12 Nuclsus H
’ ¥ L ! ! ! 13 Acquired S 33768
14 Spectrsl Sze 553

-
o
-
f
(

Mo ey ) T 1 1

T T T T T T T T T T T T T T T T T T T T T T T T T

20 115 1.0 105 100 95 90 85 &0 75 70 65 60 55 S0 45 40 35 30 25 20 15 L0 05 00
fL (ppm)

Parameter Value

& g CLHEENELSERRYAE SRS 5 8 1. Sabienk onen
1 ettty R T [ |3 posesaquance  zzpew

4 Experiment 1D

5 Number of Scans 048

& Receiver Gain 2050.0

7 Relsxation Delay 2.0000
& Pulse Width 10,0000

9 Spectromster Fraguency 75.48
10 Spectral Width 18028.8
11 Loviest Frequency 14575

12 Nucleus 3C

13 Acquired Sze 32768

14 Speciral Sze €5536

|
1)
1
|
T T \ \ T T T \ T T T \ T T T T T T T T T T T
20 200 190 180 170 160 150 140 130 120 110 o (100 , 90 8@ 70 & 50 4 3 20 10 0 -1
ppr
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(10-Fluoro-12H-benzo[e]benzo[4,5]imidazo[1,2-alazepin-7-yl)(p-tolyl)methanone (6x)

= Paramster Vaiue
: 1 Solvent cDci
SEHERATRARARRISINNSS8585E & £ 2 [Tsipsiahts =82
e Y ey e e a i
e i 3 Pubs Ssquence 2930
| 4 Experment bl
‘ 5 Number of Scans 15
| & Recsiver Gain 2560
| 7 Relsscation Delay 2.0000
{ & PuksWidth 10,0000
I‘ [ : 3 Spactromster Frequency  300.13
[ { II I" 10 Spectral Width £188,1
| sl 11 Lowest Frequency -1245.2
b4 b ! | 12 Nuceus H
il ikl of 4 A 13 Acquired Sz= 12768
14 Spectral Sz= 65536
I
N |
I
|
|
w‘ i ’ il ‘
. JW AU L | Sy S
Rt b b T o
EIHHES g g8
e e i E
T T T T T T T T T T T T T T T T T T T T T
12.0 110 105 100 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0
f1 (ppm)
) Parameter Value
= 1 Solvent coci
i |2 Temperature 2382
'3 Ppuls Sequence 2gfhigan
|4 Experiment 1
5 Number of Scans £
|6  Recsiver Gain 2050.0
|7 Relaxation Delay 10000
& PulssWdth 10.0000
5 Spectrometer Frequency 28235
10 Spectral width 569543
11 Lowest Frequency 517224
12 Nudeus 19F
13 Acquired Si= 85536
14 Spectral Sze 131072
T T T T T T T T T T T T T T T T T T T T T
10 -10 -20 -30 40 -50 -60 -70 -80 -00 -100  -110 -120 -130  -140  -150 -le0 -170  -180 -190 -200  -210
f1 (ppmj)
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(10-Fluoro-12H-benzo[e]benzo[4,5]imidazo[1,2-a]azepin-7-yl)(p-tolyl)methanone (6x)

Parameter Value
= e {1 Solvent CDCi3
= R 5 Z |2 Tempersturs 884
= Sk ¥ T |3 Puke Ssquence 2gpg30
Vi l |4 Experiment 1
5 Numbsr of Scans 2048
|& Recsiver Gain 2050.0
|7 Relaxation Delay 2,0000
& Puls Width 10,0000
9 Spactromater Fraquency 75.48
| 10 Spectrsl Width 18028.8
| 11 Lowest Frequency -1457.5
| 12 Nucleus 13C
[ 13 Acquired Size 3768
N | 14 Spectrsl Sze £5536
|
T T T T T T T T T T T T T T T T T T T T T T
210 200 120 180 170 160 150 140 130 120 110 100 an 80 70 60 50 40 30 20 10 i -10

f1 {ppm}
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