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General Information

If not otherwise cited, employed chemicals were purchased from commercial sources without
further purifications. Solvents used for work-up and purification were distilled using standard

procedures. Column chromatography was performed with silica gel (particle sizes 0.006 - 0.043 mm).

Melting point was carried out with Micro-Hot-Stage Galen TM Il Cambridge Instrument without

further corrections.

NMR measurements were performed with Bruker AVANCE 250 Il (built 2006), Bruker AVANCE 300 I
(built 2007) and AVANCE 500 (built 2001). NMR-peaks were calibrated using standard peaks of
chloroform at 7.26 ppm for H and at 77.16 ppm for 3C. For peak descriptions, following
abbreviations were used: s (singlet), d (doublet), t (triplet), dd (doublet doublet), td (triplet doublet),
dt (doublet triplet), ddd (double doublet doublet).

IR measurement was completed with Nicolet 380 FT-IR spectrometer using ATR sampling technique.

For peak descriptions, following abbreviations were used: w (weak), m (medium), s (strong).

GC/MS-measurements were conducted with Finnigan MAT 95-XP device using HP-5 capillary column

with helium carrier gas and electron ionization (El) scan technique at 70 eV.

For HRMS, Finnigan MAT 95 XP device was employed. Only signals with deviation of less than +2 mDa

were accounted as correct.



Synthesis of Thieno[2,3-h]-, Thieno[3,2-h]- and
Benzothieno([3,2-h]quinolines

Synthesis of 3-bromo-2-heteroarylpyridines, 2a-c:

Br PRI
| _ " (HO)ZB 'I\\::;‘/) - .
N Br

1

Table S1. Optimization of the regioselective Suzuki Coupling on 2,3-dibromopyridine

Catalyst Boronic Solvent T Yield
mol% Base t(h)
. . o 0,
Ligand Acid eq. mixture (°C) (%)
1 Pd(PPhs), 5 3.0 K;PO, | Toluene 80 20 -2
3 | Pd(PPh;), 5 1.5 K,CO; | DME/H,0 (6:1) 80 20 62
4 PdCI,(PPh3), 1.5 15 K,COs3 DME/H,0 (6:1) 80 20 71
5 Pd(PPh;), 5 1.3 K,CO; | 1,4-Dioxan/H,0 (6:1) 80 4 98
Pd(OAC), 5
6 1.3 K,COs3 MeCN/MeOH (2:1.6) 50 24 93
PPhs 1

Conditions: 2,3-dibromopyridine (0.5 mmol), Boronic acid, Catalyst, Ligand, Base (2.0 eq.), solvents.

2 Dimer as final product.

2,3-dibromopyridine (1.05 mmol, 248.7 mg), boronic acid (1.3 eq.), Pd(PPhs), (5 mol%) and K,CO;
(2.0 eq.) were dissolved in Dioxane/H,0 (6:1). The reaction mixture was stirred for 4 h at 80 °C. After
cooling to room temperature, distilled water was added and the crude product was extracted with
DCM. The collected organic phases were evaporated and the crude product was purified by column

chromatography (Heptan/EtOAc 10:1) to obtain substrates 2a-c.



3-bromo-2-(thiophen-3-yl)pyridine 2a

N Br Following the synthesis instructions, the coupling with 3-thienylboronic acid
| N/ N (1.36 mmol, 174.7 mg) gave 2a as colourless to light yellow oil (228 mg, 91 %). H
\ g NMR (300 MHz, CDCl;) & =8.58 (dd, 3/=4.6 =Hz, 4/=1.5Hz, 1H, CHey,), 7.97 (dd,

4J=3.0 Hz, 4 = 1.3 Hz, 1H, CHyy,o), 7.96 (dd, 3/=8.0 Hz, 4/ = 1.5 Hz, 1H, CHy,,), 7.65 (dd, 3/ = 5.0 Hz,
4)=1.3 Hz, 1H, CHo), 7.37 (dd, 3/ =5.1 Hz, 3/ = 3.0 Hz, 1H, CHuyo), 7.07 (dd, 3/ = 8.0 Hz, 3/ = 4.6 Hz,
1H, CHp,,) ppm. 3C NMR (63 MHz, CDCl;) & = 153.2 (Cp,;), 148.0, 141.8 (CHpy,), 140.4 (Crnio), 129.0,
127.0, 124.9, 123.0 (CH,,), 119.3 (CBr) ppm. IR (ATR, cm™): ¥ =3107 (w), 3043 (w), 2875 (w), 1567
(m), 1526 (w), 1439 (w), 1386 (m), 1358 (w), 1197 (w), 1135 (m), 1093 (m), 1052 (w), 1012 (s), 901
(w), 865 (m), 790 (s), 749 (s), 717 (m), 694 (w), 642 (m), 612 (w), 532 (m). MS (El, 70 eV): m/z
(%) = 241 ([M]*, 38), 239 (38), 161 (13), 160 (100), 132 (14), 116 (18), 109 (18), 89 (28), 87 (12), 86
(15), 82 (20), 81 (18), 76 (11), 75 (17), 74 (16), 69 (17), 63 (17), 62 (22), 61 (16), 58 (20), 57 (15), 51
(52), 50 (41), 45 (84), 39 (15), 38 (12), 37 (10). HRMS (El) calcd. for CsHg"°BrNS ([M]*) 238.93988,
found 238.93994; calcd. for C4H2'BrNS ([M]*) 240.93784, found 240.93820.

3-bromo-2(thiophen-2-yl)pyridine 2b

Br Following the synthesis instructions the coupling with 2-thienylboronic acid

(1.36 mmol, 174.7 mg) gave 2b as colourless to light yellow oil (192 mg, 77 %). H
S /' NMR (250 MHz, CDCl;) & =8.50 (d, 3/ = 4.5 Hz, 1H, CHsy,), 8.15 (d, 3/=3.8 Hz, 1H,
CHqhio), 7.88 (dd, 3/ =5.5 Hz, 3J = 2.5 Hz, 1H, CHy,j0), 7.46 (dd, 3/=5.1 Hz, 4/ = 1.0 Hz, 1H, CHy), 7.1 —
7.08 (m, 1H, CHs,,), 6.95 (dd, 3J=7.5Hz, 4J=4.8 Hz, 1H, CHp,) ppm. 3C NMR (63 MHz, CDCl;)
8 = 150.5 (Cpyy), 147.6 (CHpy,), 143.0 (Crno), 142.2, 129.1, 128.8, 127.6, 122.3 (CH,,), 117.2 (CBr) ppm.
IR (ATR, cm~1): ¥ = 3084 (w), 3028 (w), 2960 (m), 2902 (w), 2865 (w), 1602 (w), 1587 (w), 1550 (w),
1517 (w), 1488 (m), 1472 (m), 1400 (w), 1364 (m), 1263 (m), 1200 (w), 1130 (m), 1105 (m), 1074 (m),
1018 (m), 940 (w), 907 (m), 876 (m), 833 (s), 798 (m), 728 (s), 684 (m), 647 (w), 606 (s), 550 (m), 538
(m), 470 (w). MS (El, 70 eV): m/z (%) = 241 ([M]*, 100), 240 (14), 239 (98), 160 (74), 159 (12), 133
(11), 116 (20), 89 (18). HRMS (El) calcd. for CoHgBrNS ([M]*) 241.94561, found 241.94533.

2-(benzo[b]thiophen-3-yl)-3-bromopyridine 2c

X Br Following the synthesis instructions, the coupling with benzo[b]thien-3-ylboronic

N acid resulted in (1.36 mmol, 243.0 mg) gave 2c (303 mg, 98 %) as pink solid; mp:

N
80— 83 °C. 'H NMR (250 MHz, CDCl3) 6 = 8.69 (dd, 3/ = 4.6 Hz, “J = 1.5 Hz, 1H, CH,,,),

8.06 (dd, 3/=8.1 Hz, 4/ =1.5 Hz, 1H, CHpy), 7.94 —7.89 (m, 1H, CHy1hi), 7.79 (s, 1H,
CHy.thio), 7.78 = 7.73 (m, 1H, CHy 1hio), 7.43 — 7.35 (m, 2H, CHy1hio), 7.21 (dd, 3/=8.1 Hz, 3/ = 4.6 Hz, 1H,
CHpy) ppm. 3C NMR (63 MHz, CDCl;) 6 = 153.9 (Cp,,), 148.1, 141.4 (CH,,), 139.9, 138.1, 134.9 (Ca/),



128.1, 124.7, 124.6, 123.7, 123.7, 122.7 (CH,), 121.4 (Ca) ppm. IR (ATR, cm-1): ¥ = 3101 (w), 3044
(w), 2978 (w), 2923 (w), 1712 (m), 1662 (w), 1569 (m), 1521 (m), 1457 (m), 1429 (m), 1404 (m), 1343
(m), 1238 (m), 1122 (m), 1015 (m), 832 (m), 802 (m), 759 (s), 733 (s), 688 (m), 620 (m), 580 (m), 436
(m). MS (El, 70 eV): m/z (%) =291 ([M]*, 100), 290 (80), 289 (99), 288 (68), 211 (12), 210 (67), 209
(35), 166 (30), 140 (10), 139 (25), 138 (10), 123 (13), 122 (13), 91 (13). HRMS (ESI-TOF) calcd. for
C13Hg”°BrNS ([M+H]*) 289.96296, found 291.96336; calcd. for C;3Hg®'BrNS ([M+H]*) 291.96091, found
291.96130.

Synthesis of Starting Materials 3a-u:

= Br = 4
~ | + //Ph EE— ~ |
N \ AN =z N \ N
2a S 3aa S
Table S2. Optimization of the Sonogashira reaction on 3-bromo-2-thien-3-ylpyridine.
Solvent .
talyst | Alk Yiel
Catalys mol% = Y Y€ Base TeC) t(h) e
Ligand mol% | eq. . (%)
mixture
1 PdCI,(PPh3), 5 10 1.2 NEt; MeCN 50 24 17
2 PdCI,(PPh3), 5 10 1.2 NEt; Toluene 100 24 26
PdCl,(MeCN), | 2 2
3 1.2 NEt; 1,4-Dioxan 90 20 70
nBuPAd, 4
PdCl,(MeCN), | 2
4 2 1.5 NEt; 1,4-Dioxan 90 20 -
nBuXPhos 4
PdCl,(MeCN), | 2
5 2 1.5 NEt; 1,4-Dioxan 90 20 59

PtBus-HBF, 4

PdCl,(MeCN), | 2
6 2 1.5 - NEt; 80 22 54
XPhos 4



PdCl,(MeCN), | 2
7 2 1.5 - NEt; 80 20 35
nBuXPhos 4

PdCl,(MeCN), | 2

8 2 1.5 - NEt, 80 22 75
PtBus-HBF, 4

g | Pd(PPhj), 5 2 1.2 NEt; | 1,4-Dioxan 90 20 77

10  Pd(PPhy), 5 2 1.2 - NEt, 80 20 82

Conditions: 0.38 mmol 2a, Catalyst, Ligand, Cul, Alkyne, Base, solvent (4 mL), Argon atmosphere.

3-bromo-2-heteroarylpyridine, Pd(PPh;), (5 mol%) and Cul (2 mol%) were dissolved in NEt; under
argon atmosphere. After the addition of alkyne (1.2 eq.), the reaction was stirred at 80 °C for 20 h.
After cooling down to room temperature, washing with distilled water and extraction of the crude
product with CH,Cl, was performed. By evaporation of the collected organic phases and purification

by column chromatography (Heptan/EtOAc, 8:1, 1 % NEt;) the substrates 3aa-cf were obtained.

3-(phenylethynyl)-2-(thiophen-3-yl)pyridine 3aa

2a (0.36 mmol, 92 mg) reacted with phenylacetylene (0.436 mmol, 29 L) to
give 3aa (247 mg, 82 %) as light yellow oil. *H NMR (300 MHz, CDCl;) 6 = 8.61

=
| N (dd, */=4.8Hz, 4/=1.8Hz, 1H, CHp,), 8.35 (dd, */=3.0 Hz, ¥/ =13 Hz, 1H,
~
N \ N\ CHrhio), 7.97 (dd, 3/=5.1Hz, 4¥=13Hz, 1H, CHmo), 7.94 (dd, 3/=7.8 Hz,
S 4) = 1.8 Hz, 1H, CHpy,), 7.55—7.50 (m, 2H, CHpy), 7.42 = 7.36 (M, 4H, CHpp/rmio),

7.22 (dd, 3/=7.9Hz, 3/=4.8Hz, 1H, CHp,) ppm. 3C NMR (75 MHz, CDCl;) & = 154.2 (Cs,), 148.5,
141.3 (CHpy,), 141.0 (Crpio), 131.6 (CHpp), 128.9, 128.7 (CH,,), 128.6 (CHpp), 126.6, 124.8 (CHy,), 122.9
(Cen), 121.1 (CHa,), 116.9 (Cpyy), 95.3, 87.9 (Caiyne) PPM. IR (ATR, cm-1): ¥ = 3101 (w), 3079 (w), 3027
(w), 1595 (w), 1552 (m), 1519 (w), 1488 (m), 1430 (s), 1370 (m), 1183 (w), 1102 (m), 1067 (m), 1024
(w), 913 (w), 903 (w), 874 (m), 845 (m), 806 (s), 750 (s), 688 (s), 641 (s), 546 (s), 490 (m). MS (El, 70
eV): m/z (%) = 261 ([M]*, 40), 260 (100), 259 (12), 216 (10), 150 (5), 130 (6), 126 (7), 109 (6), 74 (5),
51 (5), 45 (10), 39 (7). HRMS (El) calcd. for C;;H;oNS ([M]*) 260.05285, found 260.05230.



2-(thiophen-3-yl)-3-(p-tolylethynyl)pyridine 3ab

Me 2a (0.36 mmol, 92 mg) reacted with 4-Ethynyltoluene (0.436 mmol, 33 L)
to give 3ab (56 mg, 53 %) as yellow oil. *H NMR (300 MHz, CDCl;) 6 = 8.59

=
| SN (dd, 3/ = 4.7 Hz, 4 = 1.8 Hz, 1H, CHpy,), 8.34 (dd, 3/ = 3.0 Hz, J = 1.3 Hz, 1H,
N \ N CHmhio), 7.97 (dd, 3/ =5.1 Hz, %/ = 1.3 Hz, 1H, CHryo), 7.89 (dd, 3/ = 7.8 Hz,
g 4=1.8Hz, 1H, CHp,), 7.42 (d, 3=8.1Hz, 2H, CH,ryy), 7.38 (dd,

3)=5.1Hz, 3/ = 3.0 Hz, 1H, CHryo), 7.19 (d, 3/ = 7.5 Hz, 2H, CHy1a), 7.17 (dd, 3/ = 8.0 Hz, 3/ = 4.7 Hz,
1H, CHpy,), 2.39 (s, 3H,CH3) ppm. 13C NMR (75 MHz, CDCls) & = 154.1 (Cp,,), 148.3, 141.3 (CHy), 141.1,
139.2 (Ca), 131.5, 129.4 (CHy0i), 128.7, 126.6, 124.8, 121.1 (CHp,), 119.8, 117.2 (Ca,), 95.6, 87.3
(Caikyne), 21.7 (CHs) ppm. IR (ATR, cm™): ¥ 3105 (w), 2959 (w), 2916 (w), 2852 (w), 1556 (w), 1531 (w),
1506 (m), 1440 (m), 1362 (w), 1259 (w), 1105 (w), 1078 (m), 1036 (m), 1018 (m), 849 (m), 816 (s), 804
(s), 756 (s), 696 (m), 641 (m), 616 (m), 550 (m), 528 (m), 490 (m), 416 (m). MS (El, 70 eV): m/z
(%) = 275 ([M]*, 46), 274 (100), 273 (7), 272 (11), 260 (12), 259 (11), 163 (8), 139 (13), 136 (12), 130
(9), 63 (6), 45 (8), 39 (10). HRMS (ESI-TOF): calcd. for C;5H:5NS ([M+H]*) 276.08415, found 276.08419.

2-(thiophen-3-yl)-3-(m-tolylethynyl)pyridine 3ac

2a (0.36 mmol, 92 mg) reacted with 3-Ethynyltoluene (0.436 mmol,
33 L) to give 3ac (60 mg, 57 %) as yellow oil. *H NMR (300 MHz, CDCl;)

= Me
AN = 6=8.60 (dd, 3/=4.8Hz, 4/=1.8Hz, 1H, CHpy), 8.35 (dd, 3/=3.0 Hz,
| N/ N 4)=1.3 Hz, 1H, CHqo), 7.97 (dd, 3/=5.1 Hz, 3/=1.3 Hz, 1H, CHy,,), 7.90
\ g (dd, 3/=7.8 Hz,%/ = 1.8 Hz, 1H, Cprr), 7.39 (dd, 3/=5.1 Hz, 3/=3.0 Hz, 1H,

CHunio), 7.36 —7.32 (M, 2H, CHproy), 7.30 = 7.24 (m, 1H, 3-Tolyl), 7.20 (d, %/ = 1.0 Hz, 1H, CHproy),
7.17 (dd, 3/ = 7.9 Hz, 3 = 4.8 Hz, 1H, CHj,,), 2.37 (s, 3H, CH3) ppm. 13C NMR (75 MHz, CDCl;) & = 154.1
(Cpyr), 148.5, 141.3 (CH,,), 141.1, 138.3 (Cy), 132.1, 129.8, 128.73, 128.7, 128.5, 126.6, 124.8 (CHy),
122.7 (Ca), 121.1 (CH,,), 117.0 (Cay), 95.6, 87.6 (Caiyne), 21.42 (CH3) ppm. IR (ATR, cm1): ¥ = 3108 (w),
3034 (w), 2919 (w), 2854 (w), 2205 (w), 1599 (m), 1574 (m), 1552 (m), 1525 (s), 1484 (s), 1433 (s),
1362 (m), 1135 (s), 1103 (m), 1078 (m), 866 (m), 804 (s), 782 (s), 754 (s), 687 (s), 638 (m), 440 (s). MS
(El, 70 eV): m/z (%) =275 ([M]*, 51), 274 (100), 273 (12), 260 (16), 259 (12). HRMS (El) calcd. for
Ci1gH12NS ([M]*) 274.06850, found 274.06866.



2-(thiophen-3-yl)-3-(o-tolylethynyl)pyridine 3ad

2a (0.36 mmol, 92 mg) reacted with 2-Ethynyltoluene (0.436 mmol, 33 uL) to
give 3ad (67 mg, 64 %) as yellow oil. *H NMR (250 MHz, CDCl;) & = 8.61 (dd,

gz

=
| N Me 3/=4.8Hz, %/ =1.8Hz, 1H, CHy,), 8.33 (dd, 3/ = 3.0 Hz, / = 1.3 Hz, 1H, CHqy),
N/ \ N\ 7. 95 (dd, 3/=5.1 Hz, 4/ =1.3 Hz 1H, CHyj,), 7.93 (dd, 3/=7.8 Hz, /= 1.8 Hz
S 1H, CHpy,),7.50 (d, 3J=7.4 Hz, 1H, CHo1ay), 7.39 (dd, 3/=5.1Hz, 3/=3.0 Hz,

1H, CHhio), 7.31=7.25 (m, 3H, CHo1on), 7.21 (dd, 3/ =7.8 Hz, 3/ = 4.8 Hz, 1H, CH5,,), 2.48 (s, 3H, CH,)
ppm. 3C NMR (75 MHz, CDCl3) 6 = 153.9 (Cy,), 148.4, 141.3 (CHpy,), 141.1, 140.2 (Cy,), 132.0, 129.7,
128.9, 128.6, 126.5, 125.7, 124.8 (CHy,), 122.8 (Ca), 121.0 (CHp,), 117.1 (Cp,), 94.4, 91.5 (Cajyne), 20.8
(CHs) ppm. IR (ATR, cm-1): ¥ = 3094 (w), 3033 (w), 2919 (w), 2207 (w), 1552 (m), 1525 (w),1485 (m),
1433 (s), 1362 (m), 1264 (m), 1239 (m), 1152 (w), 1112 (m), 1077 (m), 1038 (w), 903 (m), 870 (m),
853 (m), 804 (s), 751 (s), 713 (s), 638 (s), 616 (m), 450 (m). MS (El, 70 eV): m/z (%) = 275 ([M]*, 77),
274 (100), 273 (31), 272 (24), 243 (11), 242 (69), 241 (68), 240 (18), 230 (16), 216 (10), 164 (13), 163
(22), 139 (35), 115 (14) 110 (13), 109 (21), 89 (16), 87 (11), 75 (11), 74 (11), 63 (19), 51 (18), 45 (34),
39 (31). HRMS (EI) calcd. for C;5H,,NS ([M]*) 274.06850, found 274.06859.

3-((4-(tert-butyl)phenyl)ethynyl)-2-(thiophen-3-yl)pyridine 3ae

tBu 2a (0.36 mmol, 92 mg) reacted with 4-tert-Butylphenylacetylene
(0.436 mmol, 79 uL) to give 3ae (110 mg, 91 %) as brown solid; mp:

Z
| AN 66 — 70 °C. *H NMR (300 MHz, CDCl5) & = 8.59 (dd, 3/ = 4.8, *J = 1.8 Hz,
N" \ \ 1H, CHpy), 8.35 (dd, 3/=3.0Hz, 4=1.3 Hz, 1H, CHpy), 7.97 (dd,
s 3)=5.1Hz, % = 1.3 Hz, 1H, CHyp,), 7.90 (dd, 3/ = 7.8 Hz, 4J = 1.8 Hz, 1H,

CHpyy), 7.44 (M, 4H, CHy,), 7.38 (dd, 3/ = 5.1 Hz, 3/ = 3.1 Hz, 1H, CHnyo), 7.17 (dd, 3/ = 7.8 Hz, 3/ = 4.8 Hz,
1H, CHpy), 1.35 (s, 9H, CHs) ppm. 3C NMR (75 MHz, CDCl;) 6 = 153.9 (Cp,,), 148.4, 141.3 (CHpy,),
140.2, 141.1 (Cu), 132.0, 129.7, 128.9, 128.6, 126.5, 125.7, 124.8 (CHa), 122.8 (Cy), 121.0 (CHp),
117.1 (Ca,), 94.4, 91.5 (Cajyne), 20.8 (CH3) ppm. IR (ATR, cm™1): ¥ = 3033 (w), 2959 (w), 2864 (w), 1574
(w), 1552 (w), 1523 (w), 1502 (w), 1437 (w), 1405 (w), 1359 (w), 1263 (w), 1100 (w), 890 (w), 855 (w),
833 (w), 805 (w), 754 (m), 662 (w), 645 (w), 568 (w), 511 (w), 449 (w). MS (EI, 70 eV): m/z (%) = 317
(IM]*, 57), 316 (51), 303 (24), 302 (100), 286 (13), 274 (13), 260 (18), 137 (21). HRMS (El) calcd. for
Cu:H1NS ([M]*) 318.13110, found 318.13142.



3-((4-methoxyphenyl)ethynyl)-2-(thiophen-3-yl)pyridine 3af

OMe 2a (0.36 mmol, 92 mg) reacted with 4-Ethynylanisole (0.436 mmol,
57 L) to give 3af (91 mg, 82 %) as light yellow oil. *H NMR (500 MHz,

Z
| AN Z CDCl;) 6=8.57 (dd, 3/=4.7Hz, 4=18Hz, 1H, CHp,), 8.32 (dd,
N A 4)=3.0 Hz, 4/ = 1.3 Hz, 1H, CHq,), 7.95 (dd, 3/ =5.1 Hz, 4/=1.2 Hz, 1H,
\ s CHrhio), 7.88 (dd, 3/ =7.8 Hz, 3/ = 1.8 Hz, 1H, CH,,), 7.45 (d, 3/=8.9 Hz,

2H, CHy,), 7.38 (dd, 3J = 5.1 Hz, 4/ = 3.0 Hz, 1H, CHqyy,), 7.17 (dd, 3/ = 7.8 Hz, 3/ = 4.7 Hz, 1H, CH,,), 6.90
(d, 3/ =8.9 Hz, 2H, CH,/), 3.84 (s, 3H, CHs;) ppm. 3C NMR (126 MHz, CDCl;) 6 = 160.2 (Come), 154.1
(Ceyr), 148.3 (CHa), 141.3 (Cu), 141.1, 133.1, 128.8, 126.4, 124.8, 121.1 (CH,,), 117.3, 115.0 (Ca),
114.3 (CHp,), 95.5, 86.8 (Cajyne), 55.5 (CHs) ppm. IR (ATR, cm™): ¥ = 3107 (w), 3033 (w), 3000 (w),
2955 (w), 2932 (w), 2835 (w), 2209 (w), 1603 (s), 1568 (m), 1552 (m), 1506 (s), 1434 (s), 1362 (w),
1288 (s), 1247 (s), 1173 (s), 1146 (m), 1102 (m), 1078 (m), 1026 (s), 828 (s), 804 (s), 754 (s), 690 (m),
635 (s), 540 (s), 530 (s), 492 (m). MS (El, 70 eV): m/z (%) = 291 ([M]*, 100), 290 (58), 277 (12), 276
(44), 275 (15), 248 (28), 247 (60), 246 (21), 203 (10), 124 (11), 113 (9), 109 (9), 45 (12). HRMS (ESI-
TOF) calcd. for C;3H,3NOS ([M+H]*) 292.0796, found 292.0791.

4-((2-(thiophen-3-yl)pyridin-3-yl)ethynyl)benzonitrile 3ag

CN 2a (0.36 mmol, 92 mg) reacted with 4-Ethynylbenzonitrile (0.436 mmol,
51 L) to give 3ag (73 mg, 71 %) as colourless oil. *H NMR (500 MHz,

Z
| X CDCl;) §=8.64 (dd, 3=4.7Hz, 4=17Hz, 1H, CHp,), 8.21 (dd,
N" \ A 4)=3.0Hz, 4 =1.2 Hz, 1H, CHyyo), 7.92 (dd, 3/ = 7.8 Hz, 4/ = 1.7 Hz, 1H,
S CHpy,), 7.88 (dd, 3/=5.1Hz, 4 =1.2 Hz, 1H, CHqpy), 7.66 (d, 3/ = 8.5 Hz,

2H, CH,), 7.58 (d, 3/ =8.5Hz, 2H, CHy), 7.40 (dd, 3 =5.0 Hz, 4 =3.0 Hz, 1H, CHmo), 7.23 (dd,
3)= 7.8 Hz, 3 = 4.8 Hz, 1H, CHp,,) ppm. 13C NMR (126 MHz, CDCl5) & = 154.8 (Cp,,), 149.5, 141.4 (CHy,),
141.0 (Ca,), 132.4, 132.1, 128.6 (CH,,), 127.7 (Cy), 126.7, 125.2, 121.3 (CH,,), 118.5 (CN), 116.0, 112.2
(Car), 93.2, 92.2 (Caiyne) PPmM. IR (ATR, cm™2): ¥ =3089 (w), 3058 (w), 3025 (w), 2219 (m), 1601 (m),
1554 (w), 1523 (w), 1500 (w), 1432 (m), 1403 (w), 1271 (w), 1181 (w), 1105 (w), 880 (w), 841 (s), 802
(m), 748 (s), 688 (w), 628 (w), 554 (s), 499 (w), 478 (w). MS (El, 70 eV): m/z (%) = 286 ([M]*, 37), 285
(100), 241 (9), 151 (10), 75 (9), 74 (12), 45 (16), 39 (11). HRMS (ESI-TOF) calcd. for C;gH1oN2S ([M+H]*)
287.0643, found 287.0649.



3-((4-fluorophenyl)ethynyl)-2-(thiophen-3-yl)pyridine 3ah

F 2a (0.36mmol, 92mg) reacted with 1-Ethynyl-4-fluorobenzene
(0.436 mmol, 50 pL) to give 3ah (77 mg, 77 %) as dark purple solid; mp:

gz
AN Z 57 - 60 °C. 'H NMR (300 MHz, CDCl;) 6 = 8.60 (dd, 3/ = 4.8 Hz, 4/ = 1.8 Hz,
| N \ 1H, CHs,), 8.29 (dd, %/=3.0Hz, 4/=1.3Hz, 1H, CHm,), 7.94 (dd,
\ s 3)=5.1Hz, 4=1.3Hz, 1H, CHy,,), 7.88 (dd, 3/=7.8 Hz, 4/ =1.8 Hz, 1H,

CHpy), 7.52=7.45 (m, 2H, CHy,), 7.39 (dd, 3/ = 5.1 Hz, 4 = 3.0 Hz, 1H, CHry,), 7.18 (dd, 3/=7.8 Hz,
3) = 4.8 Hz, 1H, CHpy,), 7.11 = 7.02 (m, 2H, CH,,) ppm. °F NMR (282 MHz, CDCl;) & = -109.75 ppm. 3C
NMR (75 MHz, CDCls) 6 = 162.9 (d, Ycr = 250.7 Hz, CF), 154.2 (Cpy,), 148.6, 141.3 (CH), 141.1 (Ca),
133.5 (d, 3Jcr = 8.5 Hz, CHy,), 128.7, 126.6, 124.9, 121.2 (CH,,), 119.0 (d, “Jc¢ = 3.5 Hz, Cy,), 116.8 (Cpy),
116.0 (d,2cr = 22.2 Hz, CHp,), 94.2(Caigne), 87.6 (d, SJcr = 1.5 Hz, Caiqne) PPM. IR (ATR, cm-1): ¥ = 3041
(w), 2922 (w), 2852 (w), 2214 (w), 1600 (m), 1553 (m), 1528 (w), 1503 (m), 1436 (m), 1222 (m), 1152
(m), 904 (m), 868 (m), 854 (m), 831 (s), 803 (s), 756 (s), 653 (m), 642 (m), 548 (m), 517 (m), 502 (m).
MS (El, 70 eV): m/z (%) = 278 ([M]*, 100), 277 (10), 234 (10). HRMS (ESI-TOF) calcd. for C;;H;oFNS
([M+H]*) 280.05907, found 280.05874.

3-((2-fluorophenyl)ethynyl)-2-(thiophen-3-yl)pyridinen 3ai

2a (0.36 mmol, 92mg) reacted with 1-Ethynyl-2-fluorobenzene
(0.436 mmol, 49 pl) to give 3ai (66 mg, 66 %) as yellow oil. *H NMR (300
MHz, CDCl;) 6=8.60 (dd, 3/=4.7Hz, 4/=1.7Hz, 1H, CH,,), 8.42 (dd,
4/=3.0Hz, Y=13Hz, 1H, CHy,), 7.97 (dd, 3/=5.1Hz, 4/=1.3Hz, 1H,

CHrhio), 7.92 (dd, 3/=7.8 Hz, 4/ =1.8 Hz, 1H, CHp,), 7.49 (dd, 3/=7.7 Hz,
4J=1.9 Hz, 1H, CHsy,), 7.38 (dd, 3/=5.1 Hz, 4/ =3.0 Hz, 1H, CHr,), 7.36—7.30 (m, 1H, CHp,), 7.21 -
7.09 (m, 3H, CHy) ppm. °F NMR (282 MHz, CDCl;) 6 = -109.12 ppm. 3C NMR (63 MHz, CDCly)
§=162.9 (d, Ycr = 252.3 Hz, CF), 154.1 (C), 148.9, 141.5 (CH,,), 140.9 (Cu), 133.3 (CH,,), 130.6 (d,
3J¢r = 8.0 Hz, CHy,), 128.7 (CH), 126.8 (d, “Jcr = 1.5 Hz, CH,,), 124.8 (CHy), 124.2 (d, 3Jc = 3.7 Hz, CHy,),
121.1 (CHa), 116.4 (Cu), 115.8 (d, 2Jcr=20.7 Hz, CHy), 111.5 (d, 2Jcr=15.6 Hz, Cy), 92.8 (d,
3Jcr = 3.2 Hz, Cajyne), 88.9 (Caiyne) PPM. IR (ATR, cm™): ¥ =3299 (w), 3199 (w), 3145 (m), 1618 (m),
1562 (m), 1526 (s), 1484 (m), 1478 (s), 1470 (s), 1441 (m), 1389 (w), 1267 (w), 1241 (m), 1120 (w),
1103 (w), 884 (w), 869 (w), 827 (m), 819 (w), 773 (s), 769 (m). MS (El, 70 eV): m/z (%) = 279 ([M]*,
44), 278 (100), 277 (10), 234 (10). HRMS (El) calcd. for C;;H;oFNS ([M]*) 278.04342, found 278.04321.



2-(thiophen-3-yl)-3-((4-(trifluoromethyl)phenyl)ethynyl)pyridine 3aj

CFj 2a (0.36 mmol, 92 mg) reacted with 4-Ethynyl-a,a,a-trifluorotoluene
(0.436 mmol, 71 L) to yield the colourless solid 3aj (99 mg, 83 %); mp:

gz
AN = 91 -93 °C. 'H NMR (500 MHz, CDCl;) 6 = 8.63 (dd, 3/ = 4.8 Hz, 4/ = 1.8 Hz,
| N N 1H, CHsy), 8.25 (dd, %/=3.0Hz, 4/=1.3Hz, 1H, CHmy,), 7.92 (dd,
\ s 3)=7.8Hz, 4/=1.8Hz, 1H, CHs,), 7.91 (dd, 3J=5.0Hz, 4/=1.3 Hz, 1H,

CHmhio), 7.74—7.52 (m, 4H, CH,,), 7.40 (dd, 3/ =5.0 Hz, ¥/ = 3.0 Hz, 1H, CHyo), 7.22 (dd, 3/ = 7.8 Hz,
3= 4.8 Hz, 1H, CHpy,) ppm. *F NMR (471 MHz, CDCl;) & = -62.86 ppm. 3C NMR (126 MHz, CDCl,)
8 =154.7 (Cpy), 149.2, 141.4 (CHy,), 141.1 (Ca), 131.8 (CH,,), 130.6 (g, Jcr = 32.8 Hz, CCF;), 128.7
(CHar), 126.7 (Cp), 126.7 (CHp), 125.6 (0, 3Jcr = 3.7 Hz, CHp,), 125.1 (CHp,), 123.6 (q, Ycr = 272.3 Hz,
CF3), 121.2 (CHa,), 116.3 (Ca), 93.6, 90.3 (Cajyne) PPM. IR (ATR, cm1): ¥ = 3105 (w), 3056 (w), 1609
(m), 1556 (m), 1440 (m), 1401 (w), 1364 (w), 1317 (s), 1160 (s), 1105 (s), 1063 (s), 1012 (s), 839 (s),
804 (s), 758 (s), 717 (m), 703 (m), 643 (s), 593 (s), 550 (m), 521 (m), 492 (m), 422 (m). MS (EI, 70 eV):
m/z (%) = 329 ([M]*, 40), 328 (100), 260 (10), 259 (13), 130 (13), 109 (10), 75 (11), 69 (18), 45 (20), 39
(13). HRMS (ESI-TOF) calcd. for C;gH1oF3NS ([M+H]*) 330.0564, found 330.0566.

2-(thiophen-3-yl)-3-(thiophen-3-ylethynyl)pyridine 3ak

2a (0.36 mmol, 92 mg) reacted with 3-Ethynylthiophene (0.436 mmol, 43 L)

S
// X to yield the brown solid 3ak (35 mg, 36 %); mp: 58 — 61 °C. *H NMR (300 MHz,
~ CDCl;) 6 =8.59 (dd, 3/=4.8Hz, /=1.8 Hz, 1H, CH;,), 8.32 (dd, */=3.0 Hz,
| v
~
N \ N 4)=1.3 Hz, 1H, CHy,o), 7.94 (dd, 3/=5.1Hz, 4/=1.3 Hz, 1H, CHq,), 7.89 (dd
S

3)=7.8Hz, ¥/ =1.8 Hz, 1H, CH,,), 7.54 (dd, %/ =3.0 Hz, #/ = 1.3 Hz, 1H, CH),
7.38 (dd, 3/=5.1Hz, 4/ =3.0 Hz, 1H, CHy,), 7.34 (dd, 3/ =5.0 Hz, 4/ =3.0 Hz, 1H, CHy,;,), 7.23—7.16
(m, 2H, CHpy/mio) PPM. 3C NMR (75 MHz, CDCl3) 6 = 154.1 (Cp,,), 148.4, 141.3 (CH,,), 140.9 (C),
129.6, 129.4, 128.7, 126.7, 125.9, 124.9 (CHy,), 122.0 (Ca,), 121.2 (CHy), 117.0 (Ca), 90.8, 87.4 (Cajyne)
ppm. IR (ATR, cm™1): ¥ = 3099 (m), 2922 (w), 2209 (w), 1675 (m), 1572 (m), 1553 (m), 1519 (m), 1434
(m), 1404 (m), 1355 (m), 1261 (m), 1201 (m), 1106 (m), 1073 (m), 954 (m), 940 (m), 868 (m), 837 (m),
80 (s), 782 (s), 750 (s), 69 (m), 626 (m), 552 (m), 500 (m). MS (El, 70 eV): m/z (%) = 267 ([M]*, 61), 266
(100), 222 (18). HRMS (El) calcd. for C;sHgNS, ([M]*) 266.00927, found 266.00927.



3-(oct-1-yn-1-yl)-2-(thiophen-3-yl)pyridine 3al

CgHq3 2a (0.36 mmol, 92 mg) reacted with 1-Octyne (0.436 mmol, 34 ul) to 3al

7
| N (54 mg, 56 %) as colourless oil. *H NMR (300 MHz, CDCl;) §=8.52 (dd,
N/ \ N\ 3)=4.7 Hz, 4) = 1.8 Hz, 1H, CHpy,), 8.29 (dd, 3/ = 3.0 Hz, %/ = 1.3 Hz, 1H, CHm,),
S 7.91 (dd, 3/=5.1Hz, 4/ =1.2 Hz, 1H, CHy,,), 7.76 (dd, 3/=7.8 Hz, 4/ = 1.8 Hz,

1H, CHsy,), 7.33 (dd, 3/ = 5.1 Hz, 4/ = 3.0 Hz, 1H, CH1j0), 7.10 (dd, 3/ = 7.8 Hz, 3/ = 4.8 Hz, 1H, CH,,), 2.46
(t, 3 = 7.0 Hz, 2H, CH,), 1.70 = 154 (m, 2H, CH,), 1.51—1.37 (m, 2H, CH,), 1.36—1.28 (m, 4H, CH,),
0.91 (t, 3/ = 6.8 Hz, 3H, CH;) ppm. 3C NMR (75 MHz, CDCl;) & = 154.0 (Cp,,), 147.8, 141.6 (CH,,), 141.2
(Car), 128.7, 126.2, 124.5, 121.0 (CHp,), 117.7 (Ca), 97.1, 79.2 (Cayne), 31.5, 28.8, 28.4, 22.7, 19.8
(CH,), 14.2 (CHs) ppm. IR (ATR, cm-1): ¥ = 2927 (m), 2856 (w), 2225 (w), 1575 (w), 1553 (w), 1526 (w),
1434 (s), 1404 (s), 1361 (s), 1262 (m), 1225 (m), 1110 (m), 866 (m), 805 (m), 756 (s), 690 (M), 638 (m),
618 (m), 541 (w). MS (El, 70 eV): m/z (%) = 269 ([M]*, 7), 212 (23), 210 (11), 200 (22), 199 (100), 198
(67), 197 (19), 186 (14), 185 (13), 167 (11), 154 (25), 153 (11), 127 (10), 63 (14), 43 (26), 41 (35), 39
(16), 29 (28). HRMS (El) calcd. for Cy7H19NS ([M]*) 269.12327, found 269.12304.

3-(phenylethynyl)-2-(thiophen-2-yl)pyridine 3ba

2b (0.36 mmol, 92 mg) reacted with Phenylacetylene (0.436 mmol, 34 pL) to
3ba (53 mg, 56 %) as colourless oil. *H NMR (300 MHz, CDCl;) 6 = 8.55 (dd,
3)=4.7Hz, 4 =1.7 Hz, 1H, CHp,,), 8.41 (dd, 3/ =3.8 Hz, / = 1.1 Hz, 1H, CHq,),
7.88 (dd, 3/=7.8 Hz, ¥/ = 1.8 Hz, 1H, CHpy,), 7.63 — 7.58 (m, 2H, CHpy), 7.47 (dd,
3/=5.1Hz, 4/=1.1Hz, 1H, CHyy,), 7.44-7.39 (m, 3H, CHp,), 7.17 (dd,

3)=5.1Hz, 3/ = 3.8 Hz, 1H, CHry), 7.14 (dd, 3/ = 7.8 Hz, 3/ = 4.7 Hz, 1H, CH,,,) ppm. 3C NMR (75 MHz,
CDCl;) 6=152.3 (Cpy,), 148.5 (CHa), 144.2 (Ca), 141.7 (CHn), 131.6 (CHpy), 129.0 (CH,,), 128.7
(CHppyar), 128.3, 127.9 (CHp,), 122.9 (Ca), 120.9 (CHp,), 115.1 (Ca,), 96.5, 87.7 (Caiyne) PPM. IR (ATR,
cml) ¥ =3067 (w), 2921 (w), 2851 (w), 1727 (w), 1587 (w), 1552 (m), 1525 (w), 1488 (w), 1435 (s),
1408 (s), 1263 (w), 1214 (m), 1101 (w), 1064 (m), 1024 (w), 973 (m), 857 (m), 843 (m), 802 (m), 765
(m), 752 (s), 736 (m), 699 (s), 688 (s), 666 (s), 620 (m), 606 (m), 550 (m), 532 (m), 515 (m), 495 (m),
443 (m). MS (EI, 70 eV): m/z (%) = 261 ([M]*, 97), 260 (100), 259 (18), 217 (10), 216 (32), 189 (11),
151 (11), 150 (18), 126 (39), 110 (15), 109 (35), 99 (10), 98 (17), 87 (15), 86 (11), 76 (14), 75 (14), 74
(20), 69 (11), 63 (17), 58 (20), 51 (30), 50 (14), 45 (32), 39 (23). HRMS (El) calcd. for Cy;Hy;N ([M]*)

261.06067, found 261.06013.



2-(thiophen-2-yl)-3-(p-tolylethynyl)pyridine 3bb

Me 2b (0.36 mmol, 92 mg) reacted with 4-Ethynyltoluene (0.436 mmol,
33 uL) to 3bb (95 mg, 95 %) as colourless oil. H NMR (300 MHz, CDCl;)

=
| X §=8.54 (dd, 3/=4.7Hz, 4/=1.8Hz, 1H, CHp,), 8.41 (dd, 3/=3.8 Hz,
N 4J = 1.1 Hz, 1H, CHry,), 7.87 (dd, 3/ = 7.8 Hz, % = 1.8 Hz, 1H, CHp,,), 7.52 —
s/ 7.47 (m, 2H, CHo1oy), 7.46 (dd, 3/ = 5.1 Hz, 4 = 1.1 Hz, 1H, CHrp), 7.24 —

7.19 (m, 2H, CHpy), 7.16 (dd, 3/ =5.1Hz, 3/ =3.8 Hz, 1H, CHy,,), 7.13 (dd, 3/=7.8 Hz, 3/ =4.8 Hz, 1H,
CHpy), 2.40 (s, 3H, CH3) ppm. 3C NMR (63 MHz, CDCl5) & = 152.2 (Cp,,), 148.3 (CHy,), 144.2 (Cy,), 141.6
(CHag), 139.3 (Cay), 131.5, 129.4 (CHo1o), 128.6, 128.3, 127.9, 120.9 (CH,,), 119.8, 115.3 (Cu), 96.8,
87.1 (Caiyne) PPM. IR (ATR, cm™1): ¥ = 3048 (w), 3028 (w), 2917 (w), 2853 (w), 1707 (w), 1593 (m),
1581 (m), 1562 (m), 1478 (w), 1455 (w), 1416 (m), 1397 (m), 1377 (m), 1358 (m), 1259 (m), 1175 (m),
1160 (m), 1113 (m), 1088 (m), 1057 (w), 1037 (m), 1024 (m), 878 (m), 822 (m), 806 (s), 785 (s), 771
(s), 748 (s), 730 (m), 680 (m), 655 (w), 629 (m), 573 (m), 542 (w), 515 (m), 491 (m), 410 (s). MS (EI, 70
eV): m/z (%) =275 ([M]*, 100), 274 (66),273 (15), 272 (12), 259 (19), 230 (15), 139 (12), 136 (11).
HRMS (El) calcd. for CygH13NS ([M]*) 275.07630, found 275.07566.

3-((4-fluorophenyl)ethynyl)-2-(thiophen-2-yl)pyridine 3bc

F 2b (0.36 mmol, 92mg) reacted with 4-Fluorophenylactelyene
(0.436 mmol, 50 pL) to get 3bc (80 mg, 79 %) as colourless oil. *H NMR
(300 MHz, CDCl;) & = 8.54 (dd, 3J = 4.7 Hz, *J = 1.8 Hz, 1H, CHs,,), 8.34 (dd,

3)=3.8 Hz, 4 = 1.1 Hz, 1H, CHy), 7.85 (dd, 3/ = 7.8, 4/ = 1.8 Hz, 1H, CHy,,),

s/ 7.56 (dd, 3/=9.0Hz, “y;=53Hz, 2H, CHa), 7.46 (dd, 3/=5.1Hz,
4J=1.1Hz, 1H, CHmyo), 7.15 (dd, 3/ = 5.1 Hz, 3/ = 3.8 Hz, 1H, CHpy,), 7.13 (dd, 3/ = 7.8 Hz, 3/ = 4.8 Hz,
1H, CHpy,), 7.11-7.06 (m, 2H, CH,,) ppm. 1°F NMR (282 MHz, CDCl;) & = -109.60 ppm. *C NMR (75
MHz, CDCls) 6 =163.0 (d, Ycg = 250.8 Hz, CF), 152.3 (Cpy,), 148.6 (CHy,), 144.1 (Cy), 141.6 (CHa),
133.5 (d, 3Jcr = 8.5 Hz, CHy,), 128.7, 128.2, 127.9, 120.9 (CH,,), 119.0 (d, %Jcr = 3.5 Hz, Cp,), 116.0 (d,
2Jer=22.2 Hz, CHp), 114.9 (Ca), 95.4 (Caigne), 87.4 (d, SJcr = 1.4 Hz, Capyne) PPM. IR (ATR, cmi):
¥ =3062 (w), 2221 (w), 1902 (w), 1651 (w), 1597 (w), 1550 (w), 1504 (m), 1436 (m), 1409 (m), 1269
(w), 1234 (m), 1215 (m), 1092 (w), 1063 (w), 972 (w), 863 (w), 863 (w), 834 (m), 799 (m), 764 (m), 703
(m), 651 (m), 620 (w), 554 (m), 513 (m), 497 (w), 445 (w), 437 (w). MS (EI, 70 eV) m/z (%) = 279 ([M]*,



100), 278 (90), 277 (18), 234 (28), 144 (12), 117 (10), 109 (12). HRMS (EI) calcd. for Ci7H1oFNS ([M]*)
279.05125, found 279.05063.

2-(benzo[b]thiophen-3-yl)-3-(p-tolylethynyl)pyridine 3ca

Me 2¢ (0.36 mmol, 105 mg) reacted with 4-Ethynyltoluene (0.436 mmol,
33 uL) to get 3ca (112 mg, 91 %) as brown oil. *H NMR (300 MHz, CDCl;)
6=8.70 (dd, 3/=4.8Hz, J=1.8Hz, 1H, CHp,), 8.21-8.17 (m, 1H,
CHy thio), 8.13 (s, 1H, CHy o), 7.98 (dd, 3/ =7.9 Hz, 4/ = 1.8 Hz, 1H, CH,,,),
7.95-7.91 (m, 1H, CHymi), 7.43—7.37 (m, 2H, CHymio), 7.29 (dd,
3)=7.9 Hz, 3 = 4.8 Hz, 1H, CHp,,), 7.18 = 7.13 (m, 2H, CH, o), 7.12 = 7.07

(M, 2H, CHy1a1), 2.34 (s, 3H, CH3) ppm. 13C NMR (63 MHz, CDCls) & = 155.5 (Cp,,), 148.1, 140.6 (CHy,),
140.1, 139.1, 138.2, 134.8 (Cy), 131.5, 129.3 (CH,roy), 128.5, 124.59, 124.6, 124.4, 122.6, 121.6
(CHa,), 119.6, 119.6 (Cy,), 95.7, 86.7 (Caiyne), 21.7 (CH3) ppm. IR (ATR, cm-1): ¥ = 3053 (w), 3028 (w),
2918 (w), 2214 (w), 1905 (w), 1549 (w), 1430 (m), 1413 (m), 1340 (w), 1148 (w), 1094 (w), 1063 (w),
952 (w), 814 (s), 766 (s), 729 (s), 633 (m), 584 (m), 541 (m), 522 (m), 421 (m). MS (El, 70 eV): m/z
(%) = 325 ([M]*, 93), 324 (100), 323 (21), 322 (169), 311 (14), 310 (55), 309 (48), 155 (14). HRMS (EI)
calcd. for C,,H14NS ([M]*) 325.08415, found 325.08395.

2-(benzo[b]thiophen-3-yl)-3-((4-(tert-butyl)phenyl)ethynyl)pyridine 3cb

Bu 2c (0.36 mmol, 105 mg) reacted with 4-tert-Butylphenylacetylene
(0.436 mmol, 79 uL) to produce 3cb (130 mg, 98 %) as light brown oil.
'H NMR (250 MHz, CDCl;) 6 =8.70 (dd, 3/ =4.8 Hz, 4/=1.8 Hz, 1H,
CHpy), 8.24—-8.16 (m, 1H, CHythio), 8.13 (s, 1H, CHy1mio), 7.98 (dd,
3)=7.9Hz, 4J=1.8Hz, 1H, CHp,), 7.96 —=7.89 (m, 1H, CHy1hi), 7.45—

7.37 (m, 1H, CHymo), 7.32 (d, 3/=8.7Hz, 2H, CH,), 7.29 (dd,
3)=7.9Hz, 3 = 4.7 Hz, 1H, CHpyy, 7.21 (d, 3/ = 8.6 Hz, 2H, CH,,), 1.30 (s, 9H, CHs) ppm. 3C NMR (63
MHz, CDCls) & = 155.6 (Cp,,), 152.2 (Ca,), 148.3, 140.6 (CH,,), 140.1, 138.3, 134.9 (C,,), 131.3, 128.4,
125.5, 124.6, 124.5, 124.5, 122.6, 121.6 (CHy,), 119.7, 119.5 (Cx,), 95.6, 86.8 (Cajyne), 35.0 (Cig), 31.3
(CH3) ppm. IR (ATR, cm™1): ¥ =3056 (w), 3033 (w), 2959 (m), 2864 (w), 2215 (w), 1603 (w), 1550 (w),
1506 (m), 1457 (m), 1430 (m), 1414 (m), 1362 (m), 1339 (w), 1265 (m), 1199 (w), 1092 (m), 1063 (w),
1018 (w), 952 (w), 907 (m), 832 (s), 802 (m), 767 (s), 729 (s), 645 (m), 560 (s), 422 (m). MS (El, 70 eV):
m/z (%) = 367 ([M]*, 90), 366 (22), 353 (24), 352 (84), 350 (18), 337 (16), 336 (34), 311 (20), 310 (84),



309 (39), 168 (20), 167 (25), 162 (69), 161 (51), 155 (23), 154 (19), 149 (28), 77 (18), 57 (20), 51 (18),
41 (100), 39 (61). HRMS (ESI-TOF) calcd. for CpsH,iNS ([M+H]*) 368.1473, found 368.1473.

2-(benzo[b]thiophen-3-yl)-3-((4-methoxyphenyl)ethynyl)pyridine 3cc

OMe 2c (0.36 mmol, 105 mg) reacted with 4-Ethynylanisole (0.436 mmol,
57 uL) to 3cc (124 mg, 99 %) as light brown oil. *H NMR (250 MHz,
CDCl3) 6 = 8.68 (dd, 3J = 4.8 Hz, *J = 1.8 Hz, 1H, CH,,,), 8.22 —8.16 (m,
1H, CHy 1hio), 8.12 (s, 1H, CHy1hio), 7.96 (dd, 3/ = 7.9 Hz, % = 1.8 Hz, 1H,
CHpyr), 7.96 = 7.90 (m, 1H, CHy1hio), 7.47 —7.34 (m, 1H, CHp1rio), 7.28

(dd, 3/ = 7.9 Hz, ) = 4.8 Hz, 1H, CHp,,), 7.19 (d, 3/ = 8.9 Hz, 2H, CH,,),
6.81 (d, ¥/ = 8.9 Hz, 2H, CH,), 3.79 (s, 3H, CHs) ppm. 3C NMR (63 MHz, CDCl;) & = 160.1 (Cy), 155.5
(Ceyr), 148.1, 140.3 (CH,,), 140.1, 138.3, 135.0 (Ca), 133.1, 128.3, 124.6, 124.5, 124.5, 122.6, 121.6
(CHa,), 119.6, 114.8 (Ca,), 114.2 (CHp,), 95.5, 86.2 (Cajyne), 55.4 (CHs) ppm. IR (ATR, cm1): ¥ = 3054 (w),
3000 (w), 2955 (w), 2932 (w), 2835 (w), 2539 (w), 2213 (w), 1733 (w), 1603 (s), 1568 (m), 1550 (m),
1506 (s), 1457 (m), 1430 (s), 1414 (m), 1286 (s), 1245 (s), 1173 (s), 1146 (m), 1094 (m), 1024 (s), 952
(m), 828 (s), 802 (s), 767 (s), 729 (s), 674 (m), 633 (m), 534 (s), 420 (m). MS (El, 70 eV): m/z (%) = 341
(IM]*, 100), 340 (27), 327 (19), 326 (78), 325 (15), 310 (14), 309 (12), 298 (28), 297 (73), 296 (53), 270
(10), 159 (10), 148 (20). HRMS (El) calcd. for C;,H15NOS ([M]*) 341.08689, found 341.08652.

2-(benzo[b]thiophen-3-yl)-3-(phenylethynyl)pyridine 3cd

2c¢ (0.36 mmol, 105 mg) reacted with Phenylacetylene (0.436 mmol, 34 pL) to
3cd (126 mg, 98 %) as yellow oil. 'H NMR (300 MHz, CDCl;) 6 =8.73 (dd,
3)=4.8Hz, 4/=1.8 Hz, 1H, CHp,), 8.28-8.24 (m, 1H, CHy1m), 8.18 (s, 1H,
CHp.1hio), 7.99 (dd, 3/ = 7.8 Hz, 4 = 1.8 Hz, 1H, CHpy,), 7.99 —7.94 (m, 1H, CHy,),
7.47-7.41 (m, 2H, CHy), 7.33—=7.30 (m, 5H, CH,,), 7.27 (dd, 3/=7.9 Hz,

3)=4.8 Hz, 1H, CHpy,) ppm. 3C NMR (75 MHz, CDCl5) & = 155.6 (Cp,,), 148.3,
140.5 (CH,,), 140.0, 138.1, 134.8 (Ca), 131.5 (CHpp), 128. (CHa,), 128.4 (CHpp), 124.5, 124.5, 124.4
(CHal), 122.6 (C), 122.5, 121.5 (CH,,), 119.1 (Ca,), 95.3, 87.4 (Caiyne) PPM. IR (ATR, cm): ¥ = 3121
(w), 3053 (w), 3028 (w), 2216 (w), 1569 (w), 1546 (m), 1517 (m), 1488 (m), 1457 (m), 1430 (s), 1412
(m), 1342 (m), 1263 (w), 1224 (w), 1191 (w), 1150 (w), 1094 (w), 1062 (m), 1016 (m), 948 (w), 915
(w), 857 (m), 808 (m), 800 (m), 769 (s), 752 (s), 732 (s), 705 (m), 688 (s), 635 (s), 585 (m), 548 (m), 540



(m), 521 (m), 509 (m), 484 (m), 466 (m), 423 (s). MS (El, 70 eV): m/z (%) = 311 ([M]*, 59), 310 (100),
309 (36), 159 (12), 126 (13). HRMS (EI) calcd. for Cp1H1,NS ([M]*) 310.06850, found 310.06910.

2-(benzo[b]thiophen-3-yl)-3-((4-fluorophenyl)ethynyl)pyridine 3ce

2c (0.36 mmol, 105 mg) reacted with 4-Fluorophenylacetylene (0.436
mmol, 50 pL) to yield 3ce (104 mg, 82 %) as colourless solid; mp: 92 — 94 °C.
'H NMR (300 MHz, CDCl;) 6 =8.71 (dd, 3/ =4.8 Hz, /= 1.8 Hz, 1H, CHp,,),
8.19-8.15 (m, 1H, CHyhio), 8.09 (s, 1H, CHythio), 7.97 (dd, 3/=7.8 Hz,
3)=1.8 Hz, 1H, CHpy,), 7.96 — 7.90 (m, 1H, CHy thio), 7.46 —7.39 (m, 2H, CH,,),

7.29 (dd, 3/ = 7.9 Hz, 3J = 4.8 Hz, 1H, CHp,), 7.24 — 7.18 (m, 2H, CHy,), 7.01 -

6.94 (m, 2H, CH,) ppm. °F NMR (282 MHz, CDCl;) 6 = -109.87 ppm. 3C NMR (75 MHz, CDCl;)
6=162.8 (d, Ycr = 250.5 Hz, CF), 155.7 (Cpy,), 148.5, 140.5 (CH,,), 140.1, 138.1, 135.0 (Ca,), 133.5 (d,
3Jcr = 8.5 Hz, CHy,), 128.3, 124.6, 124.4, 122.6, 121.6 (CH,,), 119.1 (Ca), 118.8 (d, “Jc = 3.5 Hz, Cy),
115.8 (d, e = 22.1 Hz, CHy,), 94.3 (Catgne)s 871 (d, SJcr = 1.5 Hz, Cagyne) PPM. IR (ATR, cm™L): ¥ = 3104
(w), 3059 (w), 1894 (w), 1601 (w), 1507 (m), 1458 (w), 1431 (m), 1411 (m), 1350 (w), 1231 (m), 1157
(m), 1090 (m), 1016 (w), 867 (w), 828 (m), 799 (m), 765 (m), 753 (m), 728 (m), 674 (m), 630 (m), 584
(m), 549 (m), 515 (m), 496 (m), 426 (m). MS (El, 70 eV): m/z (%) = 329 ([M]*, 66), 328 (100), 327 (34),
326 (6), 325 (5), 284 (5), 168 (4), 157 (8), 74 (4), 69 (4). HRMS (El) calcd. for C,;Hi,FNS ([M]*)
328.05907, found 328.05890.

2-(benzo[b]thiophen-3-yl)-3-((4-(trifluoromethyl)phenyl)ethynyl)pyridine 3cf

CF, 2 (0.36 mmol, 105 mg) reacted with 4-
(Trifluoromethyl)phenylacetylene (0.436 mmol, 71 uL) to yield 3cf
(135 mg, 98 %) as colorless solid; mp: 95 —98 °C. *H NMR (500 MHz,
CDCl;) 5 = 8.74 (dd, 3/ = 4.8 Hz, %) = 1.8 Hz, 1H, CHp,,), 8.16 —8.11 (m,
1H, CHp hio), 8.05 (s, 1H, CHyhio), 8.00 (dd, 3/ = 7.9 Hz, 4J = 1.8 Hz, 1H,

CHpyr), 7.97 =7.90 (m, 1H, CHymmo), 7.53 (d, 3/=8.1Hz, 2H, CH,,),
7.45—7.38 (m, 2H, CHp o), 7.33 (dd, 3/ = 7.9 Hz, 3/ = 4.8 Hz, 1H, CH,,), 7.30 (d, 3/ = 8.0 Hz, 2H, CHy)
ppm. 1F NMR (471 MHz, CDCl;) & = -62.88 ppm. 3C NMR (63 MHz, CDCl;) & = 156.1 (Cp,,), 149.1,
140.7 (CHy), 140.1, 138.1, 135.1 (Ca,), 131.8 (CHya,), 130.4 (q, 2cf = 33.1 Hz, CCF3), 128.5 (CHy,), 126.5
(a, SJer = 1.4 Hz, Cp,), 125.4 (q, 3Jc = 3.8 Hz, CHy,), 124.7 (q, “Jc = 1.6 Hz, CH,,), 124.3 (CH,,), 124.0 (q,
Yer = 272.1 Hz, CF3), 122.7, 121.7 (CH,,), 118.7 (Ca,), 93.8, 89.7 (Caigne) PPM. IR (ATR, cm1): ¥ = 3054
(w), 2926 (w), 1613 (m), 1550 (w), 1513 (w), 1432 (m), 1412 (m), 1321 (s), 1156 (s), 1102 (s), 1065 (s),
1016 (s), 841 (s), 808 (s), 764 (s), 752 (s), 727 (s), 635 (m), 593 (s), 579 (m), 429 (m). MS (EI, 70 eV):



m/z (%) = 379 ([M]*, 70), 378 (100), 377 (15), 310 (25), 309 (32), 308 (12), 179 (10), 155 (29), 154 (20),
75 (10), 69 (18). HRMS (ESI-TOF) calcd. for C,,H4,F3NS ([M+H]*) 380.0721, found 380.0725.

General procedure for the synthesis of benzo- and thieno[h]quinolines 4a-u:

acid N Ph
—
N S
4aa-cf

The starting materials 3aa-cf were mixed with MsOH (30 eq.) under argon atmosphere. It was stirred
for 3 h at room temperature. The reaction mixture was then neutralized with saturated Na,CO;
solution and washed. The crude products were then extracted with EtOAc and purified by column

chromatography (Heptane/EtOAc, 5:1) to obtain the pure cyclization products 4aa-cf.

6-phenylthieno[2,3-h]quinoline 4aa

According to the general rule, from 3aa (0.38 mmol, 100 mg) was
synthesized the light yellow solid 4aa (95 mg, 95 %); mp: 141 - 144 °C. H
NMR (300 MHz, CDCl;) & =8.98 (dd, 3/ =4.4 Hz, 4/ = 1.7 Hz, 1H, CHrpqun),

8.45 (d, 3/=53Hz, 1H, CHpqun), 8.25 (dd, 3/=8.2Hz, 3/=1.7 Hz, 1H,
CHrpquin), 7.80 (dd, 3/=8.1Hz, 4/ = 1.4 Hz, 2H, CHp), 7.67 (s, 1H, CHryqun), 7.65 (d, 3/ =5.4 Hz, 1H,
CHrpquin), 7.58 = 7.49 (m, 3H, CHpy), 7.47 (dd, 3/ = 8.2 Hz, 3/ = 4.4 Hz, 1H, CHyyqun) PPM. 33C NMR (75
MHz, CDCI3) & = 149.2 (CHyyquin), 144.0, 140.8, 140.0, 138.0 (Crp.quin), 136.5 (CHrnquin), 136.2 (Crhquin),
129.0, 128.6, 128.5 (CHpp), 127.0 (CHrp quin), 126.5 (Criyquin), 123.8, 123.3, 121.1 (CHp, quin) ppM. IR (ATR,
cm1): ¥ = 3090 (w), 3061 (w), 3024 (w), 1587 (w), 1550 (w), 1484 (m), 1449 (w), 1441 (w), 1375 (w),
1360 (w), 1127 (m), 1072 (w), 1024 (w), 928 (m), 909 (w), 868 (m), 845 (m), 777 (m), 761 (m), 734 (s),
705 (s), 682 (m), 651 (m), 600 (m), 575 (m), 488 (m), 449 (m). MS (EI, 70 eV): m/z (%) = 261 ([M]",
100), 260 (68), 259 (9), 233 (5), 131 (10), 130 (14), 69 (6), 51 (5), 45 (5), 39 (5). HRMS (EI) calcd. for
C17H1oFNS ([M]*) 261.06067, found 261.06010.

6-(p-tolyl)thieno[2,3-h]quinoline 4ab

Me According to the general rule, from 3ab (0.38 mmol, 105 mg) was

synthesized the brown solid 4ab (86 mg, 82 %); mp: 133 — 138 °C. 'H NMR
(300 MHz, CDCl5) & = 8.97 (dd, 3/ = 4.4 Hz, 3/ = 1.7 Hz, 1H, CHrp, ), 8.44




(d, 3/ = 5.5 Hz, 1H, CHy qun), 8.25 (dd, 3/ = 8.2 Hz, %/ = 1.6 Hz, 1H, CHuyqun), 7.70 (d, 3/ = 8.1 Hz, 2H, CH,,.
toiy), 7.66 (s, 1H, CHnquin), 7.66 (d, 3/ =5.2 Hz, 1H, CHrpqun), 7.46 (dd, 3/=8.2 Hz, 3/ = 4.4 Hz, 1H,
CHrpquin), 7.35 (d, 3/ = 7.9 Hz, 2H, CHy1a), 2.47 (s, 3H, CH3) ppm. 3C NMR (75 MHz, CDCl5) & = 149.1
(CHihqun), 144.0, 138.5, 138.0, 137.2 (Ca,), 136.6 (CHy,), 136.3, 133.8 (Cy,), 129.8, 128.4 (CH,roy),
127.0 (CHa,), 126.6 (Ca,), 123.8, 123.1, 121.1 (CH,,), 21.5 (CH3) ppm. IR (ATR, cm™): ¥ = 3064 (w), 2917
(m), 2850 (m), 1737 (w), 1587 (w), 1550 (w), 1514 (w), 1180 (m), 1142 (m), 1128 (m), 1110 (m), 1040
(m), 1019 (m), 870 (m), 847 (m), 814 (m), 775 (m), 730 (m), 684 (m), 597 (m), 494 (m), 477 (m), 458
(m). MS (EI, 70 eV): m/z (%) = 275 ([M]*, 100), 274 (42), 272 (12). HRMS (El) calcd. for C;gH;3NS ([M]*)
275.07632, found 275.07616.

6-(m-tolyl)thieno[2,3-h]quinoline 4ac

According to the general rule, from 3ac (0.38 mmol, 105 mg) was
synthesized the yellow solid 4ac (54 mg, 52 %); mp: 115-118 °C. 'H
NMR (300 MHz, CDCl;) & = 8.97 (dd, 3/ = 4.4 Hz, 4 = 1.7 Hz, 1H, CHryqun),

8.44 (d, 3/=5.5Hz, 1H, CHyqun), 8.24 (dd, 3/=8.2 Hz, 4= 1.7 Hz, 1H,
CHrpquin), 7.66 (s, 1H, CHupqun), 7.66 (d, 3/ =5.0 Hz, 1H, CHypqun), 7.63 —7.58 (M, 2H, CHy1a), 7.46
(dd, 3/ = 8.1 Hz, 3/ = 4.4 Hz, 1H, CHyp, quin), 7.42 (d, 3/ = 8.0 Hz, 1H, CHy o), 7.30 (d, 3/ = 7.6 Hz, 1H, CH,,,.
Toy), 2.48 (s, 3H, CHs) ppm. 3C NMR (75 MHz, CDCl5) § = 149.3 (CHrp, quin), 144.2, 140.8, 140.0, 138.7,
138.1 (Cp,), 136.4 (CHa,), 136.3 (Ca), 129.3, 129.2, 128.9, 126.9 (CHa,), 126.5 (Ca), 125.6, 123.8, 123.2,
121.1 (CHa), 21.7 (CH3) ppm. IR (ATR, cm™!): ¥ = 3098 (w), 3078 (w), 2919 (w), 2851 (w), 1739 (w),
1603 (w), 1580 (w), 1550 (w), 1471 (m), 1373 (m), 1128 (m), 1070 (m), 934 (m), 912 (m), 872 (m), 789
(m), 728 (m), 709 (m), 681 (m), 651 (m), 507 (m), 482 (m), 463 (m). MS (EI, 70 eV): m/z (%) = 275
(IM]*, 100), 274 (42), 273 (10). HRMS (El): calcd. for CigH:3NS ([M]*) 275.07632, found 275.07550.

6-(o-tolyl)thieno[2,3-h]quinoline 4ad

According to the general rule, from 3ad (0.38 mmol, 105 mg) was synthesized
the yellow oil 4ad (70 mg, 67 %). *H NMR (300 MHz, CDCl;): 6 =9.00 (dd,
3)= 4.4 Hz, %) = 1.7 Hz, 1H, CHry, quin), 8.43 (d, 3/ = 5.4 Hz, 1H, CHrp, quin), 8.24 (dd,

3)=8.2 Hz, 4 = 1.7 Hz, 1H, CHrqun), 7.63 (d, 3/ = 5.4 Hz, 1H, CHypqun), 7.54 (s,
1H, CHryqun), 7.48 (dd, 3/ = 8.2 Hz, 3 = 4.4 Hz, 1H, CHrpquin), 7.44 —7.31 (m, 4H, CHoroy), 2.20 (s, 3H,
CHs) ppm. 3C NMR (75 MHz, CDCls) & = 149.4 (CH,,), 144.2, 142.3, 139.4, 137.5 (Ca,), 136.3 (CH,,),
136.3, 135.9 (Ca/), 130.6, 129.6, 128.6, 127.2 (CH,,), 126.2 (Cy,), 126.0, 123.8, 123.6, 121.0 (CH,,), 20.0
(CH3) ppm. IR (ATR, cm™2): ¥ = 3054 (w), 3023 (w), 2920 (w), 1600 (w), 1550 (w), 1485 (m), 1472 (m),
1472 (m), 1452 (m), 1374 (m), 1361 (m), 1352 (m), 1109 (m), 976 (m), 847 (s), 788 (m), 761 (s), 727
(s), 690 (m), 604 (m), 586 (m), 478 (m), 437 (m). MS (El, 70 eV): m/z (%) = 275 ([M]*, 100), 274 (52),



273 (14), 272 (12), 242 (23), 241 (24). HRMS (El) calcd. for CigHisNS, ([M]*) 275.07632, found
275.07599.

6-(4-(tert-butyl)phenyl)thieno[2,3-h]quinoline 4ae

tBu According to the general rule, from 4ae (0.38 mmol, 121 mg) was
synthesized the brown solid 4ae (111 mg, 92 %); mp: 111-112°C. H
NMR (300 MHz, CDCl;) 6 = 8.97 (dd, 3J = 4.4 Hz, %/ = 1.7 Hz, 1H, CH, quin),

8.45 (d, 3J=5.4Hz, 1H, CHy,quin), 8.25 (dd, 3/=8.2 Hz, 4/ =1.8 Hz, 1H,
CHrh.quin), 7.76 (d, 3/ = 8.6 Hz, 2H, CHy,), 7.68 (s, 1H, CHryquin), 7.66 (d, 3/ = 5.5 Hz, 1H, CHp,quin), 7.57 (d,
3)= 8.6 Hz, 2H, CHy,), 7.46 (dd, 3/ = 8.2 Hz, 3/ = 4.4 Hz, 1H, CHyqun), 1.42 (s, 9H, CHs) ppm. 3C NMR
(75 MHz, CDCl3) 6 = 151.6 (Ca,), 149.2 (CHrpqun), 144.2, 140.8, 138.2, 137.1 (Ca,), 136.4 (CHy,), 136.1
(Car), 129.0, 128.5, 128.2, 126.7 (CHp,), 126.6 (Ca,), 126.0, 123.8, 123.2, 121.1 (CH,,), 34.9 (Css.) 31.5
(CH3) ppm. IR (ATR, cm™1): ¥ =3084 (w), 3028 (w), 2960 (m), 2902 (w), 2865 (w), 1602 (w), 1587 (w),
1550 (w), 1517 (w), 1488 (m), 1472 (m), 1400 (w), 1364 (m), 1263 (m), 1200 (w), 1130 (m), 1105 (m),
1074 (m), 1018 (m), 940 (w), 907 (m), 876 (m), 833 (s), 798 (m), 728 (s), 684 (m), 647 (w), 606 (s), 550
(m), 538 (m), 470 (w). MS (El, 70 eV): m/z (%) = 317 ([M]*, 57), 303 (22), 302 (100), 274 (112), 260
(10), 137 (18). HRMS (El) calcd. for Cy;H1gNS ([M]*) 317.12327, found 317.12337.

6-(4-methoxyphenyl)thieno[2,3-h]quinoline 4af

OMe According to the general rule, from 3af (0.38 mmol, 111 mg) was

synthesized as an brown oil 4af (91 mg, 82 %). 'H NMR (250 MHz,
CDCl;) 6=8.96 (dd, 3=4.3Hz, 4=17Hz, 1H, CHpqun), 8.42 (d,

3)=5.4 Hz, 1H, CHy quin), 8.26 (dd, 3/ =8.2 Hz, 3J = 1.7 Hz, 1H, CHp quin),
7.74 (d, 3/ =8.8Hz, 2H, CHy), 7.66 (d, 3/ =5.4Hz, 1H, CHy,qun), 7.64 (s, 1H, CHyqun), 7.47 (dd,
3)= 8.2 Hz, 3 = 4.4 Hz, 1H, CHyp qun), 7-08 (d, 3/ = 8.8 Hz, 2H, CH,,), 3.91 (s, 3H, CHs) ppm. 13C NMR (63
MHz, CDCl;) & = 160.0 (Come), 149.3 (CHryquin), 144.3, 141.0, 138.2 (Ca,), 136.3 (CHrpquin), 135.9, 132.6
(Car), 129.7 (CHpr), 126.8 (CHrh quin), 126.6 (Ca), 123.8, 123.0, 121.1 (CHrh quin), 114.5 (CHa,), 55.6 (CH3)
ppm. IR (ATR, cm™): ¥ =3009 (w), 2959 (w), 2833 (w), 1603 (m), 1568 (w), 1513 (m), 1490 (m), 1451
(m), 1438 (m), 1372 (m), 1304 (w), 1284 (m), 1241 (s), 1177 (s), 1127 (m), 1111 (m), 1084 (m), 1028
(s), 938 (m), 890 (m), 835 (s), 812 (m), 787 (s), 777 (m), 734 (s), 723 (s), 686 (s), 624 (m), 596 (s), 556
(m), 517 (s), 464 (m). MS (El, 70 eV): m/z (%) = 291 ([M]*, 100), 276 (17), 249 (7), 248 (29), 247 (32),



246 (13), 222 (5), 146 (6), 63 (5), 45 (6). HRMS (El) calcd. for Cy;H,oFNS ([M]*) 292.0796, found
292.0797.

6-(4-fluorophenyl)thieno[2,3-h]quinoline 4ah

F According to the general rule, from 3ah (0.38 mmol, 106 mg) was
synthesized the colourless solid 4ah (76 mg, 72 %); mp: 168 - 170 °C. H
NMR (300 MHz, CDCls) 6 = 8.97 (dd, 3/ =4.4 Hz, %)= 1.7 Hz, 1H, CHrh.chin),

8.43 (d, 3/=5.4Hz, 1H, CHmqun), 8.24 (dd, 3/=8.2Hz, 4/=1.7 Hz, 1H,
CHrh.quin), 7.79 = 7.70 (M, 2H, CHy,), 7.65 (d, 3/ = 5.4 Hz, 1H, CHyyqun), 7.62 (S, 1H, CHrpquin), 7.47 (dd,
3/=8.2 Hz, 3/=4.4Hz, 1H, CHryqun), 7.26—7.18 (m, 2H, CH,) ppm. °F NMR (282 MHz, CDCl,)
8 =-113.23 ppm. 13C NMR (75 MHz, CDCl;) & = 163.0 (d, Yc = 247.9 Hz, CF), 149.5 (CHyp qun), 144.2,
140.7, 138.3 (Crhqun), 136.4 (CHrqun), 136.1 (d, %cr=3.3Hz, Cu), 135.1 (Crnqun), 130.3 (d,
3)cr=8.1Hz, CHy), 127.0 (CHrngun), 126.5 (Crngun), 123.9, 123.4, 121.2 (CHpqun), 116.0 (d,
2Jor = 21.5 Hz, CHp,) ppm. IR (ATR, cm™): ¥ = 3034 (w), 1904 (w), 1762 (w), 1658 (w), 1512 (m), 1492
(m), 1473 (m), 1222 (m), 1160 (m), 1141 (m), 1130 (m), 1098 (m), 897 (m), 881 (m), 834 (m), 785 (m),
730 (m), 717 (m), 687 (m), 595 (m), 538 (m), 508 (m), 466 (m). MS (El, 70 eV): m/z (%) = 279 ([M]*,
100), 278 (59). HRMS (El, 70 eV) calcd. for C;;H1oNFS ([M]*) 279.05125, found 279.05089.

6-(2-fluorophenyl)thieno[2,3-h]quinoline 4ai

According to the general rule, from 3ai (0.38 mmol, 106 mg) was synthesized
the yellow solid 4ai (55 mg, 52 %); mp: 87 — 89 °C. *H NMR (300 MHz, CDCl;)
6=8.61 (dd, 3/=4.4Hz, 4J=1.7Hz, 1H, CHynqun), 8.04 (d, 3J=5.4Hz, 1H,

CHipquin), 7.85 (dd, 3/ = 8.3 Hz, % = 1.6 Hz, 1H, CHup qun), 7-32 (d, 4/ = 1.1 Hz, 1H,
CHa), 7.29 (dd, 3/=7.9 Hz, 3=1.8 Hz, 1H, CHryqun), 7.26 (d, 3/ =5.4 Hz, 1H, CHpyqun), 7.08 (dd,
3)=8.2 Hz, 3/ =4.4Hz, 2H,CHy), 6.92 (dd, 3/ =7.5Hz, /=13 Hz, 1H, CH,), 6.87 (dd, 3/ =7.7 Hz,
3)=1.0 Hz, 1H, CHa) ppm. *F NMR (282 MHz, CDCl;) & = -114.31 ppm. 3C NMR (75 MHz, CDCl,)
8 =159.8 (d, Y = 248.3 Hz, CF), 149.7(CHuy qun), 144.4, 141.4, 138.0 (CHrpquin), 136.4 (CHipquin), 131.2
(d, 4/=3.0Hz, CH,), 130.4 (d, 3/=8.1Hz, CH,), 129.8 (Crnqun) 127.2 (d, 2= 15.2 Hz, Cy), 126.9
(CHihquin), 126.0 (CHrpqun), 125.0 (d, 3/ =2.0 Hz, Cryqun), 124.5 (d, 3/=3.7 Hz, CH,,), 123.7, 121.1
(CHrhquin), 116.4 (d, 2J = 22.1 Hz, CH,,) ppm. IR (ATR, cm™1): ¥ = 3056 (w), 3002 (w), 2922 (w), 2853 (w),



1934 (w), 1760 (w), 1577 (w), 1551 (w), 1481 (m), 1457 (m), 1361 (m),1210 (m), 1129 (m), 1104 (m),
1077 (w), 1035 (w), 942 (w), 917 (w), 882 (m), 849 (m), 783 (m), 673 (m ), 646 (m). MS (EI, 70 eV):
m/z (%) = 279 ([M]*, 100), 278 (39), 260 (20). HRMS (El) calcd. for C;;H;oFNS, ([M]*) 279.05125, found
279.05121.

6-(thiophen-3-yl)thieno[2,3-h]quinoline 4ak

= According to the general rule, from 3ak (0.38 mmol, 102 mg) was synthesized the
S
™ X brown solid 4ak (60 mg, 59 %); mp: 101 —104 °C. *H NMR (300 MHz, CDCls)

—

N" s 6 =8.95 (dd, 3/ = 4.4 Hz, %) = 1.7 Hz, 1H, CHrp, quin), 8.43 (d, 3/ = 5.4 Hz, 1H, CHrp,quin),
8.22 (dd, 3/ = 8.2 Hz, % = 1.7 Hz, 1H, CHpqun), 7.82 (dd, 4 = 2.9 Hz, 4 = 1.4 Hz, 1H, CHyo), 7.75 (s, 1H,
CHrnquin)s 766 (d, 3/ =5.4 Hz, 1H, CHryqun), 7.59 (dd, 3/=5.0 Hz, 4= 1.4 Hz, 1H, CHqy,), 7.50 (dd,
3)=5.0 Hz, % = 2.9 Hz, 1H, CHuy), 7.45 (dd, 3/ = 8.2 Hz, 3/ = 4.4 Hz, 1H, CHypqun) PPM. 3C NMR (75
MHz, CDCls) & = 149.3 (CHpqun), 144.1, 140.5 140.3, 138.3 (Cy), 136.4 (CH,,), 130.8 (Cy), 127.7,
126.8, 126.5 (CHp,), 126.4 (Cp,), 123.9, 123.5, 122.8, 121.2 (CH,,) ppm. IR (ATR, cm™2): ¥ = 3092 (w),
3078 (w), 2919 (w), 2848 (w), 1582 (w), 1553 (w), 1494 (w), 1470 (w), 1373 (w), 1334 (m), 1258 (w),
1073 (w), 913 (m), 877 (m), 863 (m), 838 (m), 803 (m), 724 (m), 683 (m), 651 (m), 579 (m), 562 (m),
484 (w), 465 (m). MS (El, 70 eV): m/z (%) = 267 ([M]*, 100), 266 (31). HRMS (El) calcd. for C;sHgNS,
([M]*) 266.00927, found 266.00937.

6-hexylthieno[2,3-h]quinoline 4al

CgHq3 According to the general rule, from 3al (0.38 mmol, 102 mg) was synthesized

| at elevated temperature (120 °C) the brown solid 4al (61 mg, 59 %); mp: 60 —

\

_p 65°C. H NMR (300 MHz, CDCl;) 6=8.92 (dd, 3/=4.4Hz, 4/=1.7 Hz, 1H,
CHrpquin), 8-38 (d, 3/ =5.4 Hz, 1H, CHryqun), 8.19 (dd, 3/ = 8.2 Hz, %/ = 1.7 Hz, 1H, CHyyqun), 7.62 (d,
3/ = 5.4 Hz, 1H, CHupquin), 748 (s, 1H, CHyqun), 7.44 (dd, 3/ = 8.2 Hz, 3/ = 4.4 Hz, 1H, CHqygun), 3.02 (t,
3)=7.6 Hz, 2H, CH,), 1.87 (dd, 3/ =15.4 Hz, 3/ = 7.8 Hz, 2H, CH,), 1.36 (ddd, 3/=9.5 Hz, 3/ =4.7 Hz,
3)=1.6 Hz, 4H, CH,), 1.27 (d, 3/ = 9.1 Hz, 2H, CH,), 0.90 (t, 3/ = 7.0 Hz, 3H, CH;) ppm. *C NMR (75
MHz, CDCl;) & = 148.6 (CHrpqun), 143.9, 141.9, 137.4, 136.2 (Cu), 136.0 (CHy), 126.6 (Ca,), 125.8,
123.9, 122.0, 120.8 (CHa,), 35.0, 31.8, 29.4, 29.2, 22.7 (CH,), 14.2 (CHs) ppm. IR (ATR, cm™1): ¥ = 3044
(m), 2947 (m), 2926 (m), 2850 (m), 1937 (w), 1908 (w), 1879 (w), 1795 (w), 1673 (m), 1588 (m), 1492



(m), 1452 (m), 1376 (m), 1132 (m), 1038 (m), 896 (m), 858 (m), 805 (w), 779 (m), 753 (s), 730 (s), 672
(m), 651 (m), 533 (w), 477 (w), 441 (w). MS (El, 70 eV): m/z (%) = 269 ([M]*, 30), 210 (11), 200 (15),
199 (100), 198 (71), 154 (17), 43 (13), 41 (16). HRMS (El) calcd. for C;;H19NS ([M]*) 269.12327, found
269.12277.

4-phenylthieno[3,2-h]quinoline 4ba

According to the general rule, from 3ba (0.38 mmol, 100 mg) was synthesized
the purple solid 4ba (57 mg, 57 %); mp: 68 — 71 °C. *H NMR (300 MHz, CDCl;)
6=8.93 (dd, 3J=4.4Hz, 4/=1.7Hz, 1H, CHpnqun), 8.24 (dd, 3/=8.2 Hg,

4= 1.7 Hz, 1H, CHmnqun), 7.67 —7.62 (m, 4H, CH,), 7.57 (d, 3/ =5.4 Hz, 1H,
CHrhquin), 7.56 — 7.44 (m, 4H, CH,,) ppm. 33C NMR (63 MHz, CDCls) & = 149.6 (CHyyquin), 144.2, 140.3,
139.4, 139.2, 137.3 (Cx), 136.6 (CHp), 129.3, 128.7 (CHpp), 128.2, 128.0 (CHa,), 125.7 (C), 124.7,
124.2, 121.4 (CHa) ppm. IR (ATR, cm™!): ¥ = 3052 (w), 3023 (w), 2920 (w), 2850 (w), 1948 (w), 1889
(w), 1732 (w), 1492 (m), 1435 (m), 1332 (m), 1031 (m), 1010 (m), 994 (m), 973 (m), 874 (m), 852 (m),
784 (s), 692 (s), 766 (s), 646 (s), 577 (m), 432 (s), 416 (s). MS (El, 70 eV): m/z (%) = 262 ([M]*, 19), 261
(100), 260 (33), 216 (15), 108 (12). HRMS (ESI-TOF) calcd. for Ci;H.;NS ([M+H]*) 262.0690, found
262.0691.

6-(p-tolyl)benzo[4,5]thieno[2,3-h]quinoline 4ca

Me According to the general rule, from 3ca (0.38 mmol, 124 mg) was
synthesized the colourless solid 4ca (92 mg, 74 %); mp: 161 —164 °C. H
NMR (300 MHz, CDCl3) 6 =9.91 (dd, 3J = 7.6 Hz, 4J = 1.2 Hz, 1H, CHg . quin),
9.11 (dd, 3J=4.2 Hz, *J = 1.7 Hz, 1H, CHp,,), 8.27 (d, 3/=8.2 Hz, */ = 0.9 Hz,
1H, CHgth.quin), 7.94 (d, 3J=8.0 Hz, 1H, CHgn quin), 7.76 (s, 1H, CHathquin),

7.71 (d, 3/ =8.0 Hz, 2H, CH,.101), 7.68 — 7.60 (m, 1H, CHg 4 quin), 7.56 — 7.52
(m, 1H, CHgnaun), 7.48 (dd, 3/ =8.2 Hz, 3/ = 4.3 Hz, 1H, CHgnqun), 7.38 (d, 3/ = 8.2 Hz, 2H, CH,1o),
2.50 (s, 1H, CH;) ppm. 3C NMR (75 MHz, CDCls) & = 149.6 (CHg.qun), 145.8, 141.8, 139.6, 138.5,
137.2, 137.2 (Ca), 136.4 (CHgn.qun), 136.3, 131.2 (Cy,), 129.7, 128.6 (CHy,), 128.0 (CHg . quin), 126.8
(Car), 126.1, 125.5, 125.1, 122.1, 120.6 (CHg 4 qun), 21.5 (CH3) ppm. IR (ATR, cm1): ¥ = 3053 (w), 3020
(w), 2916 (w), 1903 (w), 1795 (w), 1731 (w) 1656 (w), 1601 (w), 1583 (w), 1513 (w), 1485 (w), 1455
(w), 1439 (w), 1253 (w), 866 (w), 813 (m), 801 (m), 783 (w), 723 (m), 596 (w), 491 (w), 463 (w), 428
(w). MS (El, 70 eV): m/z (%) = 325 ([M]*, 100), 324 (30), 323 (12), 162 (14), 91 (25), 73 (10), 69 (11),
65 (17), 63 (19), 51 (18), 45 (15), 39 (40). HRMS (EI) calcd. for CyHisNS ([M]*) 325.09197, found
325.0918.



6-(4-(tert-butyl)phenyl)benzo[4,5]thieno[2,3-h]quinoline 4cb

tgy According to the general rule, from 3cb (0.38 mmol, 140 mg) was
synthesized the light brown solid 4cb (119 mg, 85 %); mp: 192 — 194 °C.
1H NMR (500 MHz, CDCl;) 6=9.91 (dd, 3/=8.2Hz, 4/=1.0Hz, 1H,
CHgthquin), 9.11 (dd, 3/=4.3Hz, 3/=1.8Hz, 1H, CHgnqun), 8.29 (dd,
3/=8.2 Hz, 4/ =1.7 Hz, 1H, CHghquin), 7.94 (d, 3/ =7.9 Hz, 1H, CHgnquin),
7.79 (s, 1H, CHgth.quin), 7.76 (d, 3/ = 8.5 Hz, 2H, CH,,), 7.64 (ddd, 3/ = 8.2 Hz,
3)=7.1Hz, )= 1.1 Hz, 1H, CHghquin), 7.59 (d, 3 =8.4 Hz, 2H, CH,,), 7.53 (ddd, 3/ =8.2 Hz, 3/=7.2 Hz,

3)=1.3 Hz, 1H, CHgn quin), 7.50 (dd, 3/ =8.1 Hz, 3J = 4.3 Hz, 1H, CHgnquin), 1.44 (s, 9H, CH3). 3C NMR
(126 MHz, CDCl3) & = 151.7 (Cygy), 149.6 (CHgthqun), 145.8, 141.8, 139.6, 137.2, 137.1 (Cy), 136.4
(CHgh.quin), 136.2, 131.2 (Cu), 128.4 (CHa,), 128.0 (CHghqun), 126.9 (Car), 126.1 (CHghquin)y 125.9
(CHag), 125.6, 125.1, 122.1, 120.6 (CHg.th.quin), 34.9 (Cigu), 31.5 (CHs) ppm. IR (ATR, cm™1): ¥ = 3054 (w),
3027 (w), 2959 (m), 2866 (w), 1599 (w), 1583 (w), 1513 (w), 1486 (m), 1438 (m), 1403 (w), 1350 (m),
1265 (w), 1236 (w), 1201 (w), 1117 (m), 1020 (m), 925 (m), 876 (m), 859 (w), 828 (s), 804 (m), 775 (s),
752 (m), 729 (s), 643 (m), 602 (s), 548 (m), 536 (m), 503 (m), 429 (m). MS (El, 70 eV): m/z (%) = 367
([Mm]*, 88), 353 (21), 352 (100), 336 (16), 334 (12), 324 (14), 323 (10), 322 (13), 311 (15), 310 (17), 309
(10), 308 (12), 162 (15), 41 (11), 39 (10). HRMS (ESI-TOF) calcd. for C,sH,;NS ([M+H]*) 368.1473,
found 368.1469.

6-(4-methoxyphenyl)benzo[4,5]thieno[2,3-h]quinoline 4cc

OMe According to the general rule, from 3cc (0.38 mmol, 130 mg) was
synthesized the light brown solid 4cc (84 mg, 65 %); mp: 207 — 210 °C.
'H NMR (500 MHz, CDCl3) 6 =9.90 (d, 3/=8.1 Hz, 1H, CHg quin), 9.10
(dd, 3/=4.2Hz, 4=1.6Hz, 1H, CHgwqun) 8.29 (dd, 3/=8.2Hz,
%)= 1.5 Hz, 1H, CHg thquin), 7.94 (d, 3/ =7.9 Hz, 1H, CHghquin), 7.75 (s, 1H,

CHethqun), 7.75 (d, 3/=8.4Hz, 2H, CH,), 7.64 (t, 3/=7.6Hz, 1H,
CHg.th.quin), 7.58 = 7.45 (M, 1H, CHg..qun), 7.09 (d, 3/ = 8.6 Hz, 2H, CH,,), 3.92 (s, 3H, CH;) ppm. 13C NMR
(126 MHz, CDCl;) & = 160.0 (Cowe), 149.6 (CHg 1 quin), 145.8, 142.0, 139.6, 137.2 (Cx,), 136.4 (CHe 1 quin),
136.0, 132.5, 131.2 (Ca/), 129.9 (CHp,), 128.0 (CHgth quin), 126.9 (Car), 126.1, 125.4, 125.1, 122.2, 120.6
(CHg th.quin), 114.4 (CHp,), 55.6 (CH3) ppm. IR (ATR, cm™): ¥ = 3017 (w), 2959 (m), 2922 (m), 2835 (m),
1603 (m), 1508 (s), 1486 (m), 1459 (m), 1436 (m), 1352 (m), 1284 (m), 1238 (s), 1175 (s), 1164 (m),
1160 (m), 1131 (m), 1125 (m), 1121 (m), 1105 (m), 1069 (m), 1024 (s), 975 (m), 925 (m), 878 (m), 861
(m), 826 (s), 791 (s), 754 (s), 729 (s), 715 (m), 713 (m), 641 (m), 626 (m), 596 (s), 542 (s), 511 (s), 427
(m). MS (El, 70 eV): m/z (%) = 341 ([M]*, 100), 326 (12), 298 (25), 297 (30), 296 (12), 170 (9), 148 (14),
69 (5), 63 (5), 39 (6). HRMS (El) calcd. for C;,H;5NOS ([M]*) 341.08743, found 341.086886.



6-phenylbenzo[4,5]thieno[2,3-h]quinoline 4cd

According to the general rule, from 3cd (0.38 mmol, 118 mg) was synthesized
the orange solid 4cd (63 mg, 53%); mp: 176 —182 °C. 'H NMR (300 MHz,
CDCl;) 6 =9.92 (dd, 3/ =8.2 Hz, 4/ = 1.3 Hz, 1H, CHgnquin), 9.12 (dd, 3/ = 4.3 Hz,
%)= 1.8 Hz, 1H, CHghquin), 8.28 (dd, 3/ =8.2 Hz, %) = 1.8 Hz, 1H, CHgn quin), 7.94
(dd, 3/=8.0 Hz, 4/ = 1.2 Hz, 1H, CHg quin), 7.81 (dd, 3/=8.1 Hz, 4/ = 1.5 Hz, 2H,
CHen), 7.78 (s, 1H, CHghquin), 7.65 (ddd, 3/=8.3 Hz, 3/ =7.1 Hz, ¥/ = 1.2 Hz, 1H, CHg quin), 7.61—7.56

(M, 1H, CHgshqun), 7.54 (M, 3H, CHpp), 7.49 (dd, 3/ = 8.2 Hz, 3/ = 4.3 Hz, 1H, CHg . qun) PPM. 33C NMR
(63 MHz, CDCls) & = 149.7 (CHgnqun), 145.8, 141.7, 140.1, 139.6, 137.1 (Cu), 136.5 (CH,,), 136.3,
131.2 (Ca), 129.0, 128.7 (CHpp), 128.6, 128.0 (CHy), 126.8 (Ca), 126.1, 125.7, 125.1, 122.1, 120.6
(CHa,) ppm. IR (ATR, cm™): ¥ = 3045 (m), 3014 (m), 2918 (m), 2849 (m), 1731 (m), 1598 (m), 1583 (m),
1569 (m), 1351( m), 1119 (m), 1072 (m), 1041 (m), 1019 (m), 876 (m), 861 (m), 775 (s), 753 (s), 731
(s), 695 (s), 596 (m), 508 (m), 485 (m), 428 (m), 428 (m). MS (EI, 70 eV): m/z (%) = 311 ([M]*, 100),
310 (37), 155 (14). HRMS (El) calcd. for CpHy3NS ([M]*) 311.07632, found 311.07589.

6-(4-fluorophenyl)benzo[4,5]thieno[2,3-h]quinoline 4ce

According to the general rule, from 3ce (0.38 mmol, 125 mg) was
synthesized the orange solid 4ce (114 mg, 91 %); mp: 188 —-191°C. H
NMR (300 MHz, CDCl3) 6 =9.90 (dd, 3/ =8.2 Hz, %/ = 1.3 Hz, 1H, CHgt quin),
9.13 (dd, 3/=4.3Hz, %/=1.8Hz, 1H, CHgqun), 8.31 (dd, 3/=8.2 Hz,
4)=1.7Hz, 1H, CHghqun), 7.94 (d, 3/=8.0Hz, 1H, CHgnqun), 7.78 (dd,

3)=8.8 Hz, *Jyr = 5.3 Hz, 2H, CHp,), 7.77 (s, 1H, CHgn quin), 7.68 —7.61 (m,
1H, CHghquin), 7.55 (dd, 3/ = 5.1 Hz, 4 = 2.1 Hz, 1H, CHgqun), 7.53 = 7.49 (M, 1H, CHgnqun), 7.29 —
7.22 (m, 2H, CH,) ppm. °F NMR (282 MHz, CDCl5) 6 =-113.22 ppm. 3C NMR (75 MHz, CDCly)
§=163.0 (d, Ycr=248.0Hz, CF), 149.8 (CHgnqun), 145.8, 1415, 139.4, 137.1 (Counqun), 136.4
(CHgh.qun), 136.1 (d, %Jcr = 3.3 Hz, Cu), 135.2, 131.3 (Conqun), 130.5 (d, 3Jcr = 8.2 Hz, CHy,), 128.1
(CHe.th.quin), 126.7 (Cahquin), 126.2, 125.7, 125.2,122.2, 120.7 (CHg tn.quin), 116.0 (d, 2cr = 21.65 Hz, CHy,)
ppm. IR (ATR, cm™): ¥ = 3062 (w), 3012 (w), 2920 (w), 1598 (m), 1506 (m), 1485 (m), 1458 (m), 1436
(m), 1285(m), 1156 (m), 1128 (m), 1070 (m), 924 (m), 835 (m), 819 (m), 783 (m), 732 (m), 694 (m),
593 (m), 512 (m), 430 (m). MS (El, 70 eV): m/z (%) = 329 ([M]*, 100), 328 (44), 164 (17), 75 (17), 69
(18), 63 (18), 63 (13), 57 (11), 51 (15), 50 (11), 45 (17), 39 (13). HRMS (El) calcd. for Cy;H1,FNS ([M]*)
329.06690, found 329.06658.



Synthesis of Thieno[2,3-f]quinolines

Optimisation — Synthesis of 3-bromo-2-(phenylethynyl)pyridine

x Br Ph XN Br
+ [
-y e P
N~ Br N7
Ph
1 59

Table S3 Optimisation — Synthesis of 3-bromo-2-(phenylethynyl)pyridine

Base T[°C] t [h] Yield [%]
1 NEts 60 6 -
2 HNiPr, 60 6 42
3 HNiPr, 40 0.5 99

Table S4. Site-Selective Sonogashira Reaction of 2,3-Dibromopyridine
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Synthesis of 2-(alkynyl)-3-bromopyridines, 5a-j:

N Br . R SN Br
| — // - > | =
N Br N \\
R
1 5a-j

2,3-Dibromopyridine (1.0 mmol), Pd(PPhs),; (5 mol%) and Cul (2 mol%) were dissolved in 6 mL of
diisopropylamine (HNiPr,) under an argon atmosphere. After addition of the corresponding alkyne
(1.2 eq.) the reaction was stirred at 40 °C for 0.5 hours. After cooling to room temperature, the
reaction mixture was washed with distilled water and extracted with ethyl acetate. The combined
organic layers were collected and the solvent evaporated. The crude product was purified by column

chromatography.

3-bromo-2-((4-(tert-butyl)phenyl)ethynyl)pyridine 5a

Br Following the general procedure, 2,3-dibromopyridine (1 mmol, 236.89 mg)

A

= and 4-tert-butylphenylacetylene (1.2 mmol, 216 uL) gave 5a as a yellow
N %

solid (283 mg, 90 %), mp: 77 °C. *H NMR (250 MHz, CDCl;) & = 8.54 (dd,

‘Bu 3/=4.7, 4= 1.5Hz, 1H, CH,,), 7.94 (dd, 3/ =8.1, 4 = 1.5 Hz, 1H, CH,,), 7.60

(d, 3/ = 8.7 Hz, 2H, CHy,), 7.40 (d, 3/ = 8.7 Hz, 2H, CH,,), 7.12 (dd, 3/ = 8.1, 3/ = 4.7 Hz, 1H, CH,,,), 1.33 (s,

9H, CHs.tg,) PPM. 3C NMR (63 MHz, CDCl3) § = 153.1 (Ca,), 148.1 (CH,,,), 143.8 (C,,,), 140.2 (CH,,),

132.2 (CHp,), 125.6 (CHy,), 124.0 (Cyy), 123.5 (CH,y), 118.9 (Cay), 95.3, 86.9 (Caigne)s 35.1 (Crgu), 31.3

(CH3.¢) ppm. IR (ATR, cm™): ¥ = 2959 (m), 2901 (m), 2860 (m), 2217 (m), 1562 (s), 1508 (m), 1422 (s),



1362 (m), 1265 (m), 1123 (m), 1102 (m), 1059 (m), 1018 (s), 847 (s), 830 (s), 787 (s), 748 (s), 622 (m),
567 (s). MS (El, 70 eV): m/z (%) = 315 ([M]*, 32), 313 ([M]*, 33), 300 (97), 298 (100), 117 (24), 151
(24), 95 (36), 51 (36), 41 (67), 39 (37). HRMS (El): calcd. for C;;H;gN;Br; (M)* 313.04606, found
313.04585; calcd. for C;7H16N421Br; (M)* 315.04402, found 315.04406.

3-bromo-2-((4-methoxyphenyl)ethynyl)pyridine 5b

Br Following the general procedure, 2,3-dibromopyridine (1 mmol,

X
N/ “ 236.89 mg) and 4-methoxyphenylacetylene (1.2 mmol, 156 pL) gave 5b
o as an orange oil (273.5 mg, 95 %). 'H NMR (500 MHz, CDCl;) 6 = 8.52
OMe (dd, /=46, 4=15Hz, 1H, CH,,), 7.90 (dd, 3/=8.1, ¥ =1.5Hz, 1H,
CHyy), 7.58 (d, 3/ = 8.8 Hz, 2H, CH,,), 7.08 (dd, 3/=8.1, 3/ = 4.6 Hz, 1H, CH,,,), 6.89 (d, 3/ = 8.8 Hz, 2H,
CHay), 3.83 (s, 3H, CH3) ppm. 13C NMR (126 MHz, CDCl5) & = 160.65 (Cy), 148.4 (CH,,,), 144.2 (C,y),
139.9 (CH,y,), 133.9 (CHa,), 123.6 (Cyyr), 123.3 (CHyy), 114.3 (CHp,), 114.1 (Cy,), 94.6, 86.7 (Caiyne)s 55.5
(CH3) ppm. IR (ATR, cm™): ¥ = 3044 (w), 2957 (w), 2918 (w), 2835 (w), 2217 (m), 1603 (s), 1564 (s),
1508 (s), 1434 (m), 1416 (s), 1288 (s), 1247 (s), 1177 (m), 1156 (s), 1125 (m), 1014 (s), 828 (s), 789 (s),
748 (s), 530 (s). MS (El, 70 eV): m/z (%) = 289 ([M]*, 98), 287 ([M]*, 100), 274 (31), 272 (31), 246 (7),
244 (8), 165 (33), 164 (28), 138 (17), 137 (9). HRMS (ESI-TOF): calcd. for CisH100:N;Br; ([M+H]*)
288.0024, found 288.0027.

3-bromo-2-((4-(trifluoromethyl)phenyl)ethynyl)pyridine 5¢

Br Following the general procedure, 2,3-dibromopyridine (1 mmol,

X
N/ “ 236.89 mg) and 4-trifluoromethylphenylacetylene (1.2 mmol, 196 ulL)
N gave 5c as a yellow solid (306.2 mg, 94 %), mp: 75 °C.*'H NMR (300 MHz,
CF4 CDCl;) 6=8.57 (dd, 3/=4.6, ¥/=1.4Hz, 1H, CH,,), 7.95 (dd, 3/=8.2,
4J=1.4 Hz, 1H, CH,,), 7.75 (d, 3/ = 8.2 Hz, 2H, CHy,), 7.64 (d, 3/ = 8.2 Hz, 2H, CH,,), 7.17 (dd, 3/ = 8.2,
3)= 4.6 Hz, 1H, CH,,,) ppm. °F NMR (282 MHz, CDCl;) & = -62.95 (s, 3F, CF;) ppm. 13C NMR (75 MHz,
CDCls) & = 148.6 (CH,,,), 143.3 (C,,,), 140.1 (CH,,), 132.6 (CH,,), 131.1 (q, ¥cr = 33.0 Hz, Cy,), 125.9
(Car), 125.9 (Cyr), 125.5 (q, 3Jcr = 3.8 Hz, CHy,), 124.2 (CH,,,), 123.9 (q, Yer = 272.3 Hz, CF3), 92.0, 89.4
(Caikyne) PPM. IR (ATR, cm™): ¥ = 3046 (w), 2225 (w), 1418 (m), 1403 (m), 1315 (s), 1154 (s), 1102 (s),
1057 (s), 1018 (s), 1010 (s), 975 (m), 835 (s), 787 (s), 748 (s), 721 (m), 655 (m). MS (El, 70 eV): m/z
(%) =327 ([M]*, 99), 325 ([M]*, 100), 246 (27), 226 (60), 199 (24), 177 (42), 150 (20), 98 (23), 51 (39),
50 (20). HRMS (El): calcd. for Cy4H;N;Br;F; (M)* 324.97085 found 324.97135; calcd. for C,4H;N;8Br;F;
(M)* 326.96880, found 326.96935.

3-bromo-2-(oct-1-yn-1-yl)pyridine 5d



N Br Following the general procedure, 2,3-dibromopyridine (1 mmol, 236.89 mg)

| _ and 1-octyne (1.2 mmol, 0.177 mL) gave 5d as a brown oil (261.6 mg, 94 %).

N CoH H NMR (300 MHz, CDCl;) & = 8.47 (dd, 3/=4.7, 4/ = 1.5 Hz, 1H, CH,,,), 7.86

o (dd, 3J=8.1,4=1.5Hz, 1H, CH,), 7.06 (dd, 3/ = 8.1 Hz, 3/ = 4.7 Hz, 1H, CH,,),
2.50 (t, 3/=7.0 Hz, 2H, CH,), 1.73 -1.60 (m, 2H, CH,), 1.56 —1.44 (m, 2H, CH,), 1.35—-1.29 (m, 4H,
CH,), 0.90 (t, 3J = 7.0 Hz, 3H, CHs) ppm. 3C NMR (75 MHz, CDCl;) 6 = 148.2 (CH,,), 144.3 (C,,,), 139.8
(CHpyr), 123.6 (Coyry, 123.2 (CH,ye), 96.8, 79.4 (Cajiyne), 31.5, 28.7, 28.3, 22.7, 19.7 (CH,), 14.2 (CHs) ppm.
IR (ATR, cm™?): ¥ = 2953 (m), 2928 (m), 2856 (m), 2232 (m), 1566 (m), 1422 (s), 1125 (m), 1069 (m),
1016 (s), 789 (s), 750 (s), 723 (m), 645 (m). MS (El, 70 eV): m/z (%) = 267 ([M]", 2), 265 ([M]*, 2), 224
(24), 222 (25), 210 (48), 208 (47), 197 (34), 195 (30), 186 (100), 158 (37), 117 (28), 116 (59), 115 (69),
114 (30), 102 (27), 89 (43), 88 (41), 75 (26), 63 (36), 62 (34), 51 (39), 43 (70), 41 (94), 39 (56), 29 (74).
HRMS (El): calcd. for Ci3HqigN:Br; (M)* 265.04606 found 265.04569; calcd. for Cy3HigN:8'Bry; (M)*

267.04402, found 267.04374.
3-bromo-2-(m-tolylethynyl)pyridine 5e

Br Following the general procedure, 2,3-dibromopyridine (1 mmol, 236.89 mg)

X
N/ “ and 3-methylphenylacetylene (1.2 mmol, 155 pL) gave 5e as a yellow solid
N (262.3 mg, 96 %), mp: 65 °C. *H NMR (300 MHz, CDCl3) 6 =8.54 (dd, 3/ =4.6,
4)=1.5Hz, 1H, CH,), 7.92 (dd, 3/=8.2, 4/ =1.5 Hz, 1H, CH,,), 7.48 —=7.46 (m,

Me  1H, CHp), 7.48 = 7.43 (m, 1H, CHy,,), 7.30-7.23 (m, 1H, CH,,), 7.23-7.18 (m,

1H, CHy), 7.11 (dd, 3/=8.2, 3/=4.6 Hz, 1H, CH,,), 2.37 (s, 3H, CH;) ppm. 3C NMR (75 MHz, CDCl;)
6 =148.4 (CH,), 144.0 (C,), 139.9 (CH,,), 138.3 (Ca/), 132.9, 130.4, 129.4, 128.5 (CH,,), 123.9 (Cy,),
123.6 (CH,y), 121.9 (C,yr), 94.5, 87.3 (Caiyne), 21.4 (CH3) ppm. IR (ATR, cm™): ¥ =3039 (w), 2963 (w),
2924 (w), 2209 (w), 1558 (w), 1484 (m), 1430 (m), 1401 (m), 1125 (m), 1057 (m), 1014 (s), 898 (m),
804 (s), 779 (s), 748 (s), 684 (s), 554 (m), 439 (m). MS (El, 70 eV): m/z (%) = 273 ([M]*, 96), 271 ([M]*,
100), 192 (16), 191 (49), 190 (21), 165 (13), 164 (13), 163 (16), 96 (11), 82 (13). HRMS (El): calcd. for
C14H1oN;Bry (M)* 270.99911 found 270.99903; caled. for CygHqoN:3'Bry (M)* 272.99707, found

272.99724.

4-((3-bromopyridin-2-yl)ethynyl)-N,N-dimethylaniline 5f

N Br Following the general procedure, 2,3-dibromopyridine (1 mmol,

| _ 236.89 mg) and 4-dimethylaminophenylacetylene (1.2 mmol,
N

% 174 mg) gave 5f as a yellow crystalline solid (166 mg, 55 %), mp: 92-

94 °C. 'H NMR (250 MHz, CDCl;) 6 = 8.50 (dd, 3/ = 4.7, 4/ = 1.5 Hz, 1H,

NMe
% CHyy), 7.88 (dd, 3/=8.1, 4= 1.5 Hz, 1H, CH,,), 7.52 (d, 3/ =9.0 Hz,



2H, CHy,), 7.03 (dd, 3/ = 8.1, 3/ = 4.7 Hz, 1H, CH,,,), 6.65 (d, 3/ = 9.0 Hz, 2H, CH,,), 3.00 (s, 6H, CH;) ppm.
13C NMR (63 MHz, CDCl;) 6 = 150.9 (Cp), 148.3 (CH,y,), 144.6 (C,), 139.8 (CH,,), 133.7 (CH,,), 123.3
(Coyr), 122.7 (CH,y,), 111.8 (CHp,), 108.5 (Ca), 96.6, 86.5 (Caiyne), 40.2 (CHs) ppm. IR (ATR, cm?):
¥ =2897 (m), 2852 (m), 2815 (m), 2205 (s), 1601 (s), 1562 (s), 1523 (s), 1420 (s), 1366 (s), 1226 (s),
1197 (s), 1152 (s), 1125 (s), 1059 (s), 1018 (s), 816 (s), 806 (s), 787 (s), 746 (s), 525 (s). MS (El, 70 eV):
m/z (%) =302 ([M]*, 97), 301 (69), 300 ([M]*, 100), 299 (56), 286 (11), 284 (11), 177 (14), 151 (11),
150 (14), 110 (13), 97 (7). HRMS (ESI-TOF): calcd. for Cy5H13N,Br; ([M+H]*) 301.0340 found 301.0342.

3-bromo-2-(phenylethynyl)pyridine 5g

Br Following the general procedure, 2,3-dibromopyridine (1 mmol, 236.89 mg)

X
N/ “ and phenylacetylene (1.2 mmol, 148 uL) gave 5g as a colorless oil (261 mg,
N 99 %). H NMR (500 MHz, CDCl;) & = 8.55 (dd, 3/ = 4.6, 4 = 1.3 Hz, 1H, CH,,),
7.92 (dd, /= 8.1, 4/ = 1.3 Hz, 1H, CH,,), 7.65 (dd, 3/ = 7.4, %/ = 2.2 Hz, 2H, CH,),
7.41-7.35 (m, 3H, CHy,), 7.12 (dd, /= 8.1, 3/ = 4.6 Hz, 1H, CH,,,) ppm. 3C NMR (126 MHz, CDCl;)
6 =148.4 (CH,,), 143.9 (C,,), 140.0 (CH,), 132.3, 129.5, 128.6 (CHy), 124.0 (C,), 123.7 (CH,),
122.1 (Cp,), 94.2, 87.6 (Coiyne) PPM. IR (ATR, cm?): ¥ = 3044 (w), 2219 (m), 1562 (m), 1490 (s), 1432
(m), 1418 (s), 1059 (m), 1018 (s), 789 (s), 750 (s), 732 (m), 686 (s), 565 (m), 546 (m), 521 (m). MS (El,
70 eV): m/z (%) = 259 ([M]*, 99), 258 (18), 257 ([M]*, 100), 178 (31), 177 (29), 152 (12), 151 (42), 150
(26), 89 (10), 75 (16), 51 (11). HRMS (ESI-TOF): calcd. for Ci3HgN;Br; ([M+H]*) 257.9918 found
257.9919.

3-bromo-2-(p-tolylethynyl)pyridine 5h

N Br Following general procedure, 2,3-dibromopyridine reacted with 4-

| _ Ethynyltoluene (1.2 mmol, 152 pL) to form the colorless oil 5h (264 mg,

N 97 %). *H NMR (300 MHz, CDCl;) & = 8.53 (dd, 3/ = 4.7 Hz, %/ = 1.5 Hz, 1H,
Me CHey) 7.91 (dd, 3/=8.2 Hz, 4= 1.5 Hz, 1H, CHp,), 7.54 (d, /= 8.2 Hz, 2H,
CHoron), 7-18 (d, 3/ = 8.5 Hz, 2H, CH,1oy1), 7.10 (dd, 3/ = 8.1 Hz, 3/ = 4.7 Hz, 1H, CHp,,), 2.38 (s, 3H, CHy)
ppm. 3C NMR (75 MHz, CDCl;) 6 = 148.2 (CHs,,), 143.9 (Cy/), 140.1 (CHpy,), 139.9 (Ca), 132.3, 129.3
(CHp-1oi1), 123.9 (Car), 123.5 (CHpy,), 119.0 (Ca,), 94.87, 87.01 (Cppyne), 21.8 (CH3) ppm. IR (ATR, cm™):
¥ =3035 (w), 2916 (w), 2854 (w), 2215 (m), 1564 (m), 1508 (m), 1432 (m), 1420 (s), 1156 (m), 1123
(m), 1057 (m), 1014 (s), 812 (s), 777 (s), 744 (s), 701 (m), 688 (m), 635 (m), 519 (s), 511 (s), 418 (s).

MS (El, 70 eV): m/z (%) = 273 (Cy4H103BrN [M]*, 92), 272 (24), 271 (C14H10”°BrN [M]*, 100), 270 (12),



192 (20), 191 (51), 190 (26), 165 (16), 164 (18), 163 (28), 140 (19), 139 (12), 115 (17), 113 (10), 99
(10), 98 (11), 87 (14), 74 (10), 63 (14), 51 (29), 50 (23), 39 (20). HRMS (El) calcd. for C;14H1”°BrN ([M]*)
270.99911, found 270.99904; calcd. for C14H108'BrN 272.99707, found 272.99733.

3-bromo-2-((4-fluorophenyl)ethynyl)pyridine 5i

Br Following the general procedure A, 2,3-dibromopyridine reacted with 4-

t Fluorophenylacetylene (1.2 mmol, 137 uL) to form the colorless solid 5i
VN (244 mg, 89 %); mp: 90°C. *H NMR (300 MHz, CDCl;) &=28.54 (dd,
3)=4.7Hz, 4J=1.5Hz, 1H, CHp,), 7.92 (dd, 3/=8.2Hz, 4=1.5Hz, 1H,
CHp,), 7.63 (dd, 3/=8.9 Hz, 3/=5.4Hz, 1H, CHp,), 7.13 (dd, /= 8.1 Hz,
4Jur =47 Hz, 2H, CHa), 7.07 (tpsewsor 3/=8.8Hz, 1H, CHn) ppm. °F NMR (282 MHz, CDCl,)
8 = -108.86 ppm. *C NMR (75 MHz, CDCl5) 6 = 163.4 (d, Ucr = 251.3 Hz, CF), 148.3 (CHp,,), 143.6
(Coyr), 140.1 (CHpy,), 134.4 (d, 3Jcr = 8.7 Hz, CHy,), 123.9 (Cpyy), 123.7 (CHpyr), 118.2 (d, “Jcr = 3.6 Hz, Cay),
116.0 (d, e = 22.2 Hz, CHpy), 93.3 (Cagne)s 872 (d, SJcr = 1.3 Hz, Cagyne) PPM. IR (ATR, cm™): ¥ = 3060
(w), 3039 (w), 2217 (m), 1595 (w), 1564 (m), 1502 (m), 1418 (m), 1212 (m), 1152 (m), 1131 (m), 1094
(m), 1059 (m), 1016 (s), 832 (s), 789 (s), 746 (s), 694 (m), 637 (m), 523 (s), 509 (s). MS (EIl, 70 eV): m/z
(%) = 277 (C13H;81BrFN [M]*, 100), 276 (18), 275 (C13H,7°BrFN [M]*, 96), 196 (32), 195 (27), 170 (10),
169 (38), 168 (33), 145 (43), 123 (10), 110 (11), 99 (14), 98 (26), 86 (12), 75 (11), 74 (13), 70 (12), 57
(11), 51 (27), 50 (35), 39 (11). HRMS (El) calcd. for C13H,°BrFN ([M]*) 274.97404, found 274.97476;

calcd. for Cy3H,3BrFN ([M]*) 276.97200, found 276.97165.

3-bromo-2-(cyclohexylethynyl)pyridine 5j

B Following the general procedure, 2,3-dibromopyridine reacted with
| N/ « Cyclohexylacetylene (1.2 mmol, 157 uL) to form the colorless oil 5j (259 mg,
N 98 %). H NMR (250 MHz, CDCls) § = 8.46 (dd, 3/ = 4.7 Hz, 4 = 1.5 Hz, 1H, CHjy,),

7.86 (dd, 3/ =8.1 Hz, 3/ = 1.5 Hz, 1H, CHs,,), 7.05 (dd, 3J = 8.1 Hz, 3/ = 4.7 Hz, 1H,
CHpyr), 2.82-2.62 (m, 1H, CHc,), 1.99 - 1.85 (m, 2H, CH,), 1.83 -1.74 (m, 2H, CH,), 1.72-1.50 (m,
3H, CH,), 1.47 — 1.32 (m, 3H, CH,) ppm. 13C NMR (63 MHz, CDCl;) § = 148.2 (CHp,,), 144.3 (Cp,,), 139.8
(CHeyr), 123.8 (Cpyr), 123.1 (CHpy), 100.5, 79.5 (Cayne), 32.2 (CH,), 29.8 (CHg,), 26.0, 24.8 (CH,) ppm. IR
(ATR, cm™): ¥ = 2930 (s), 2854 (m), 2223 (w), 1717 (w), 1566 (m), 1420 (s), 1337 (m), 1302 (m), 1257
(m), 1127 (m), 1063 (m), 1018 (s), 968 (m), 936 (m), 791 (s), 750 (s), 635 (m), 567 (m), 519 (m), 447
(m). MS (El, 70 eV): m/z (%) = 265 (Cy3H143'BrN [M]*, 15), 263 (Cy3H14”°BrN [M]*, 15), 236 (87), 234
(90), 210 (40), 208 (47), 197 (48), 195 (49), 184 (33), 156 (45), 154 (48), 141 (37), 128 (65), 115 (35),
102 (36), 101 (35), 87 (31), 78 (32), 77 (52), 76 (33), 75 (59), 74 (37), 67 (38), 63 (43), 51 (82), 50 (42),
41 (100), 39 (99), 29 (46). HRMS (ESI-TOF) calcd. for C;3H147°BrN ([M+H]*) 264.0388, found 264.0384



Synthesis of 2-(alkynyl)-3-thiophenpyridines, 6a-s (conditions A):

Table S5. Synthesis of 2-alkynyl-3-thienylpyridines

n
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NMe,

2-(alkynyl)-3-bromopyridine (0.525 mmol), Pd(PPhs), (5 mol%), K,CO3 (2.0 eq.) and the corresponding
3-thienylboronic acid (1.7 eq.) were dissolved in 1,4-dioxane (3.0 mL) and water (0.5 mL) under an
argon atmosphere. The reaction was stirred overnight at 90 °C. Afterwards the reaction mixture was
washed with distilled water and extracted with ethyl acetate. The combined organic layers were
collected and the solvent evaporated under reduced pressure. The crude product was purified by

column chromatography to yield desired compounds.



Synthesis of 2-(alkynyl)-3-(3-bromothiophen)pyridines, 6t-v (conditions B):

| o Br 7 S
N S + B\ -
R B(OH),
5e-g 6t-v

2-(alkynyl)-3-bromopyridine (0.5 mmol), Pd(OAc), (5 mol %), SPhos (10 mol %), K,CO; (2 eq.) and 4-
bromo-3-thiopheneboronic acid (1.1 eq) were dissolved in CH;CN (1.5 mL) and water (0.5 mL) under
an argon atmosphere. The reaction was stirred 24 hours at 100 °C. After cooling to room
temperature, the reaction mixture was washed with distilled water and extracted with ethyl acetate.
The combined organic layers were collected and the solvent evaporated. The crude product was

purified by column chromatography to yield desired compounds.

2-((4-(tert-butyl)phenyl)ethynyl)-3-(thiophen-3-yl)pyridine 6a

== Following the general procedure, 5a (0.525 mmol, 165.0 mg) reacted
S
| N X with 3-thiopheneboronic acid (0.893 mmol, 114.2 mg) to yield 6a as a
~ yellow oil (78.4 mg, 45 %). *H NMR (500 MHz, CDCl;) 6 = 8.45 (dd,
N %

3)=4.6,%=1.6Hz, 1H, CH,,), 7.66 (dd, 3/=7.8, 4/ = 1.6 Hz, 1H, CH,,,),
Bu 7.63 (dd, 4/ =2.9, %/ = 1.4 Hz, 1H, CHyiopn), 7.42 (dd, 3/ = 4.9, 4J = 1.4 Hz,
1H, CHunopn), 7-35 (d, 3/=8.2 Hz, 2H, CHy), 7.31 (dd, 3/=4.9, 4=2.9Hz, 1H, CHyiom), 7.26 (d,
3)=8.2 Hz, 2H, CHy,), 7.15 (dd, 3/=7.8, 3/=4.6 Hz, 1H, CH,,), 1.21 (s, 9H, CH3) ppm. 3C NMR (126
MHz, CDCl;) § = 152.4 (Cya), 148.3 (CH,,:), 140.9 (Cyyr), 138.4 (Ciniopn), 136.4 (CH,.), 134.4 (C,), 131.7
(CHar), 128.4 (CHyioph), 125.5 (CHay), 125.4 (CHyniopn), 124.6 (CHoyr), 122.7 (CHyniopn), 119.4 (Ca), 92.7,
88.4 (Caiyne)s 34.9 (Cpu), 31.2 (CH3) ppm. IR (ATR, cm™): ¥ =2959 (m), 2924 (w), 2864 (w), 2217 (w),
1424 (s), 1362 (m), 1102 (m), 855 (m), 835 (s), 779 (s), 647 (s), 626 (m), 563 (s). MS (El, 70 eV): m/z
(%) =317 ([M]*, 42), 303 (22), 302 (100), 286 (17), 274 (11), 273 (17), 260 (27), 136 (32), 63 (10), 41
(30), 39 (18). HRMS (El): calcd. for Cy;H19N1S; (M)* 317.12327 found 317.12326.

2-((4-methoxyphenyl)ethynyl)-3-(thiophen-3-yl)pyridine 6b

— s Following the general procedure, 5b (0.525 mmol, 151.3 mg) reacted
S
| N with 3-thiopheneboronic acid (0.8925 mmol, 114.2 mg) to yield 6b as a
~ .
N % yellow oil (150 mg, 98 %). 'H NMR (500 MHz, CDCl;) 6 =28.55 (dd,

3)=4.7, *J=1.7 Hz, 1H, CH,,,), 7.78 (dd, 3/=7.9, 4/ = 1.7 Hz, 1H, CH,,,),
OMe 7,74 (dd, 4/=3.0, 4/ = 1.3 Hz, 1H, CHyyopn), 7.52 (dd, 3/=5.0, 4/ = 1.3 Hg,



1H, CHuniopn), 7.44 (d, 3/ = 8.7 Hz, 2H, CH,,), 7.42 (dd, 3/ = 5.0, %/ = 3.0 Hz, 1H, CHihiopn), 7.27 (dd, 3/ =7.9,
3)=4.7 Hz, 1H, CH,), 6.86 (d, 3/ = 8.7 Hz, 2H, CH,,), 3.81 (s, 3H, CHs) ppm. 13C NMR (126 MHz, CDCl;)
6 =160.4 (Ca), 148.2 (CH,,),141.0 (Cpyr), 138.5(Cihioph), 136.6 (CHyy,), 134.3 (Cpyr), 133.6 (CHp,), 128.4,
125.5 (CHihiopn), 124.6 (CH,yr), 122.7 (CHihiopn), 114.5 (Ca/), 114.2 (CHy,), 93.1, 87.8 (Cuikyne)s 55.4 (CHs)
ppm. IR (ATR, cm™): ¥ =2209 (m), 1603 (s), 1506 (s), 1440 (m), 1424 (s), 1288 (s), 1247 (s), 1173 (s),
1152 (s), 1107 (s), 1024 (s), 830 (s), 777 (s), 647 (s), 532 (s). MS (El, 70 eV): m/z (%) = 292 (19), 291
(IM]*, 100), 290 (19), 276 (33), 275 (14), 249 (10), 248 (38), 247 (65), 246 (18), 203 (7), 124 (7), 45
(10). HRMS (ESI-TOF): calcd. for C;gH130,N;S; ([M+H]*) 292.0796 found 292.0798.

3-(thiophen-3-yl)-2-((4-(trifluoromethyl)phenyl)ethynyl)pyridine 6¢

s Following the general procedure, 5¢ (0.525 mmol, 171.2 mg) reacted

S
with 3-thiopheneboronic acid (0.8925 mmol, 114.2 mg) to give 6¢ as a

| X
N/ % yellow solid (165.3 mg, 96 %), mp: 50-52 °C. *H NMR (300 MHz, CDCl,)
6=8.60 (dd, 3/ =4.7, 4 = 1.7 Hz, 1H, CH,,,), 7.82 (dd, 3/=7.9, 4/ = 1.7 Hz,
CF3 1M, CH,,), 7.71 (dd, 4/ = 2.9, 4 = 1.4 Hz, 1H, CHyiopn), 7.59 (s, 4H, CHa),
7.51 (dd, 3/ =5.0, *J = 1.4 Hz, 1H, CHyiopn), 7.45 (dd, 3J = 5.0, 4J = 2.9 Hz, 1H, CHihiopn), 7.34 (dd, 3/ = 7.9,
3)=4.7 Hz, 1H, CH,,) ppm. °F NMR (282 MHz, CDCl;) 6 =-62.92 (s, 3F, CF;) ppm. 3C NMR (75 MHz,
CDCl;) & = 148.7 (CH,y), 140.3 (C,y), 138.4 (Cihiopn), 136.7 (CH,y,), 135.1 (C,yi), 132.3 (CHp,), 130.8 (q,
%Jcr = 33.0 Hz, Cp), 128.4 (CHihioph), 125.8 (CHiniopn), 125.5 (q, 3Jcr = 3.8 Hz, CHp,), 124.8 (CHihiopn), 124.2
(9, Yer = 272.0 Hz, CF;), 124.8 (Cp,), 123.5 (CH,,y,), 91.0, 90.6 (Cakyne) PPM. IR (ATR, cm™): ¥ = 1613 (m),
1426 (m), 1323 (s), 1166 (s), 1102 (s), 1065 (s), 1016 (s), 835 (s), 785 (s), 767 (s), 717 (m), 694 (m), 659
(s), 651 (s), 591 (s). MS (El, 70 eV): m/z (%) = 330 (33), 329 ([M]*, 100), 328 (99), 310 (11), 284 (12),
260 (29), 259 (30), 258 (26), 130 (7), 108 (8). HRMS (El): calcd. for C;gH1oF3N;S; (M)* 329.04806 found
329.04708.

2-(oct-1-yn-1-yl)-3-(thiophen-3-yl)pyridine 6d

— s Following the general procedure, 5d (0.525 mmol, 139.74 mg) and 3-
| XN thiopheneboronic acid (0.8925 mmol, 114.2 mg) gave 6d as a brown solid
N/ % (114.7 mg, 81 %), mp: 50 °C. *H NMR (250 MHz, CDCl;) 6 = 8.48 (dd, 3/=4.7,

CeHiz 4=1.7Hz, 1H, CH,,), 7.73 (dd, 3/=7.9, ¥=1.7Hz, 1H, CH,,), 7.68 (dd,



4J=3.0, 4¥=13Hz, 1H, CHyopn), 7.45 (dd, 3/=5.0, 4=13Hz, 1H, CHuop), 7.37 (dd, 3/=5.0,
4J= 3.0 Hz, 1H, CHyopn), 7.23 (dd, 3/ = 7.9, 3/ = 4.7 Hz, 1H, CH,,), 2.41 (t, 3/ = 7.0 Hz, 2H, CH,), 1.65 —
1.48 (m, 2H, CH,), 1.44—1.30 (m, 2H, CH,), 1.33 - 1.22 (m, 4H, CH,), 0.87 (t, 3/ = 6.9 Hz, 3H, CH)
ppm. 3C NMR (63 MHz, CDCl3) 5 = 148.1 (CH,,,), 141.1 (C,y,), 138.6 (Cipiopn), 136.5 (CHyyr), 134.0 (C,y),
128.3, 125.3, 124.4 (CHypiopn), 122.5 (CH,y,), 95.0, 80.3 (Caigne), 31.5, 28.8, 28.2, 22.6, 19.7 (CH,), 14.2
(CHs) ppm. IR (ATR, cmt): ¥ = 2953 (w), 2926 (m), 2856 (m), 2228 (w), 1556 (w), 1449 (m), 1426 (s),
1354 (w), 1189 (w), 1113 (w), 863 (m), 779 (s), 721 (m), 649 (s). MS (El, 70 eV): m/z (%) = 269 ([M]*,
4), 268 (5), 212 (46), 210 (19), 200 (25), 199 (100), 198 (61), 197 (20), 186 (29), 173 (44), 172 (20), 154
(20), 63 (11), 43 (20), 41 (32), 39 (15), 29 (24). HRMS (EI): calcd. for C;;HigN;S; (M)* 268.11545 found
268.11546; calcd. for C7H1sN;S; (M)* 269.12327 found 269.12268.

3-(thiophen-3-yl)-2-(m-tolylethynyl)pyridine 6e

— s Following the general rule, 5e (0.525mmol, 142.88mg) and 3-
S
| A thiopheneboronic acid (0.8925 mmol, 114.2 mg) gave 6e as a yellow oil
N7 N (116 mg, 80 %). *H NMR (250 MHz, CDCl;) & = 8.57 (dd, 3/ =4.7, %) = 1.7 Hz, 1H,

CH,y.), 7.80 (dd, 3/ = 7.9, % = 1.7 Hz, 1H, CH,,), 7.75 (dd, %/ = 3.0, J = 1.3 Hz, 1H,

CHenioph), 7.53 (dd, 3/ = 5.0, %) = 1.3 Hz, 1H, CHyyopn), 7.44 (dd, 3/ = 5.0, %) = 3.0 Hz,

Me 1H, CHupiopn), 7.33 =7.28 (m, 2H, CHy), 7.29 (dd, 3/ = 7.9, 3/ = 4.7 Hz, 1H, CH,,),

7.26 —7.19 (m, 1H, CHa,), 7.19 = 7.14 (m, 1H, CHy/), 2.34 (s, 3H, CHs) ppm. 3C NMR (63 MHz, CDCl;)

8 = 148.6 (CH,,), 141.0 (C,s), 138.6 (Cniopn), 138.2 (Car), 136.5 (CH,,,), 134.5 (C,), 132.6, 130.0, 129.2,

128.5 (CHy), 128.4, 125.5 (CHyioph), 124.7 (CHyyr), 122.9 (CHypioph), 122.4 (Cay), 92.6, 88.8 (Cateyne), 21.4

(CHs) ppm. IR (ATR, cm™): ¥ = 3097 (w), 3037 (w), 2918 (w), 2207 (w), 1556 (m), 1484 (m), 1449 (m),

1426 (s), 1397 (m), 1356 (m), 1111 (m), 863 (m), 777 (s), 688 (s), 647 (s), 618 (m), 563 (m), 519 (m),

441 (m). MS (El, 70 eV): m/z (%) = 276 (20), 275 ([M]*, 92), 274 (100), 273 (20), 272 (13), 260 (25),
259 (15), 230 (8), 136 (8). HRMS (ESI-TOF): calcd. for C;gH13N;S; ([M+H]*) 276.0847 found 276.0848.

N,N-dimethyl-4-((3-(thiophen-3-yl)pyridin-2-yl)ethynyl)aniline 6f

Following the general procedure, 5f (0.525 mmol, 158.12 mg) reacted
S

NG with 3-thiopheneboronic acid (0.8925 mmol, 114.2 mg) to give 6f as a
| N/ brown oil (140.1 mg, 88 %). *H NMR (300 MHz, CDCl;) 6 =8.53 (dd,
X
S 3)=4.7,%=1.7 Hz, 1H, CH,,), 7.77 (dd, 4/ = 3.0, %/ = 1.3 Hz, 1H, CHyiopn),

NMe, 7.76 (dd, 3/=7.7, 4/ = 1.7 Hz, 1H, CH,,), 7.55 (dd, 3/=5.0, 4/ =1.3 Hz,



1H, CHepiopn), 7-42 (dd, 3/ = 5.0, %) = 3.0 Hz, 1H, CHyniopn), 7.38 (d, 3/ = 9.0 Hz, 2H, CH,,), 7.22 (dd, 3/ = 7.7,
4) = 4.7 Hz, 1H, CH,,,), 6.64 (d, 3/ = 9.0 Hz, 2H, CHy), 2.99 (s, 6H, CH;) ppm. 13C NMR (75 MHz, CDCl;)
8 = 150.7 (Ca), 148.4 (CH,), 141.7 (Cpyr), 138.9 (Ceniop), 136.3 (CHyyr), 133.7 (Cpyr), 133.3 (CHy), 128.6,
125.2, 124.5 (CHpiopn), 122.1 (CHoy,), 111.8 (CHy,), 109.1 (Cp,), 94.4, 87.7 (Cajyne), 40.2 (CHs) ppm. IR
(ATR, cm): ¥ = 3039 (w), 2891 (w), 2854 (w), 2802 (w), 2201 (m), 1603 (s), 1519 (s), 1424 (s), 1354
(s), 1185 (s), 1148 (s), 1125 (m), 1109 (s), 944 (m), 814 (s), 779 (s), 732 (s), 690 (m), 647 (s), 528 (s).
MS (El, 70 eV): m/z (%) = 305 (23), 304 ([M]*, 100), 303 (47), 288 (13), 287 (25), 261 (6), 260 (20), 259
(14), 258 (6), 151 (6), 130 (8) HRMS (ESI-TOF): calcd. for CigHigN,S; ([M+H]*) 305.1112 found
305.1113; calcd. for CyoH;6N,S, ([M+Na]*) 327.0926 found 327.0933.

2-(phenylethynyl)-3-(thiophen-3-yl)pyridine 6g

According to the synthesis instructions 5g (0.525 mmol, 135.5 mg) reacted with

7\

| ~ 3-thienylboronic acid (0.893 mmol, 114.3 mg) to form the brown oil 6g (106 mg,

\

N 77 %). 'H NMR (300 MHz, CDCl;) § = 8.54 (dd, 3/ = 4.7 Hz, %) = 1.7 Hz, 1H, CHpy,),

7.75 (dd, 3/ = 7.9 Hz, 4/ = 1.7 Hz, 1H, CHpy,), 7.71 (dd %/ = 3.0 Hz, 4/ = 1.3 Hz, 1H,

CHrhio), 7.50 (dd, 3/ = 5.0 Hz, 3/ = 1.3 Hz, 1H, CHrno), 7.51 — 7.47 (m, 2H, CHpy)7.40
(dd, 3/ = 5.0 Hz, % = 3.0 Hz, 1H, CHmyo), 7.35 — 7.30 (m, 3H, CHpy), 7.24 (dd, 3/ = 7.9 Hz, 4 = 4.7 Hz, 1H,
CHpy:) ppm. 3C NMR (75 MHz, CDCl5) & = 148.4 (CHp,,), 140.7, 138.4(Cy), 136.3 (CHp,), 134.4 (C),
131.9 (CHpp), 129.0 (CHa,), 128.4 (CHppn), 128.3, 125.4, 124.6, 122.9 (CHa), 122.4 (Ca), 92.2, 89.0
(Catyny) PPM. IR (ATR, cm): ¥ = 3100 (w), 3055 (w), 2220 (w), 1597 (w), 1556 (m), 1490 (m), 1424 (s),
1356 (m), 1189 (m), 1111 (m), 1068 (w), 1022 (w), 899 (m), 868 (w), 851 (m), 779 (s), 752 (s), 730 (m),
686 (s), 647 (s), 561 (m), 550 (m), 524 (m), 458 (w). MS (El, 70 eV): m/z (%) = 261 ([M]*, 70), 260
(100), 259 (15), 258 (3), 233 (3), 232 (3), 228 (4), 227 (3), 216 (8), 214 (3), 189 (4), 130 (5), 108 (8), 95
(3), 63 (3). HRMS (El) calcd. for C;;H;0NS ([M]*) 260.05285, found 260.05265.

3-(thiophen-3-yl)-2-(p-tolylethynyl)pyridine 6h

According to the synthesis instructions 5h (0.525 mmol, 142.9 mg)
X reacted with 3-thienylboronic acid (0.893 mmol, 114.3 mg) to form the
N/ light brown oil 6h (133 mg, 93 %). *H NMR (300 MHz, CDCl;) § = 8.56 (dd,

3)=4.8Hz, 3/=1.7Hz, 1H, CHp,), 7.79 (dd, 3/=7.9Hz, 4/=1.7 Hz, 1H,
Me



CHeyr), 7.75 (dd, 4/ =3.0 Hz, J = 1.3 Hz, 1H, CHuyy,), 7.53 (dd, 3/ = 5.0 Hz, % = 1.3 Hz, 1H, CHqy), 7.43
(dd, 3/=5.1Hz, 4¥=2.9Hz, 1H, CHry), 7.40 (d, 3/=8.2Hz, 2H, CH,1oy), 7.28 (dd, 3/=7.9 Hz,
3/ = 4.8 Hz, 1H, CHpy,), 7.18 = 7.11 (m, 2H, CHy1a), 2.36 (s, 3H, CHs) ppm. 3C NMR (75 MHz, CDCl;)
8 = 148.4 (CHp,,), 140.9, 139.5, 138.5 (Ca), 136.6 (CHp), 134.5 (Ca), 132.0, 129.3 (CH,roy), 128.4,
125.5, 124.7, 122.8 (CHy,), 119.4 (Cy), 93.0, 88.4 (Cajyne), 21.7 (CHs) ppm. IR (ATR, cm™1): ¥ = 2920 (s),
2850 (m), 2219 (w), 1717 (m), 1558 (w), 1508 (m), 1451 (m), 1426 (m), 1360 (m), 1271 (m), 1181 (m),
1115 (m), 1026 (m), 855 (m), 816 (s), 781 (s), 649 (s), 528 (m), 418 (m). MS (El, 70 eV): m/z (%) = 275
(IMJ, 98), 274 (100), 273 (24), 272 (13), 271 (6), 260 (17), 259 (15), 228 (6), 140 (7), 63 (7), 45 (9).
HRMS (EI) calcd. for CigH1sNS ([M]*) 275.07632, found 275.07550.

2-((4-fluorophenyl)ethynyl)-3-(thiophen-3-yl)pyridine 6i
— s According to the synthesis instructions 5i (0.525 mmol, 144.9 mg) reacted
S

| N with 3-thienylboronic acid (0.893 mmol, 114.3 mg) to form the colourless

—

N oil 6i (115 mg, 80%). *H NMR (500 MHz, CDCls) & = 8.55 (d, 3/ = 3.9 Hz, 1H,

X
CHpy), 7.78 (dd, 3/=7.9 Hz, 4/=1.6 Hz, 1H, CHp,), 7.70 (dd, % = 2.9 Hz,
F4)=13Hz, 1H, CHmo), 7.50 (dd, 3/ =5.0 Hz, % = 1.3 Hz, 1H, CHo), 7.48 —
7.44 (m, 2H, CHy), 7.42 (dd, 3/ =5.0 Hz, 3/ = 3.0 Hz, 1H, CHuo), 7.28 (dd, 3/ = 7.9 Hz, 3/ = 4.8 Hz, 1H,
CHeyr), 7.05—6.98 (m, 2H, CH,,) ppm. F NMR (471 MHz, CDCl;) § = -109.32 ppm. 3C NMR (126
MHz, CDCls) 6 = 163.0 (d, Ycr = 250.9 Hz, CF), 148.4 (CHp,,), 140.6, 138.4 (Cu), 136.6 (CHy,), 134.6
(Car), 134.0 (d, 3Jcs = 8.4 Hz, CH,,), 128.3, 125.6, 124.7, 123.0 (CHa,), 118.5 (d, 4Jcr = 3.6 Hz, Cy,), 115.9
(d, 2Jcr = 22.1 Hz, CHp,), 91.4, 88.6 (Caiyne) PPM. IR (ATR, cm1): ¥ = 2922 (s), 2852 (m), 2221 (w), 1712
(m), 1599 (m), 1506 (s), 1426 (m), 1230 (s), 1154 (s), 1115 (m), 1092 (m), 837 (s), 781 (s), 719 (m), 694
(m), 649 (m), 530 (m), 517 (m). MS (EI, 70 eV): m/z (%) = 279 ([M]*, 100), 278 (99), 277 (22), 246 (6),
234 (11), 207 (7), 63 (6), 45 (12). HRMS (El) calcd. for C;H1oFNS ([M]¥) 279.05125, found 279.05067.

2-(cyclohexylethynyl)-3-(thiophen-3-yl)pyridine 6j

According to the synthesis instructions 5j (0.525 mmol, 138.7 mg) reacted with
AN 3-thienylboronic acid (0.893 mmol, 114.3 mg) to form the colourless oil 6j
Z (98 mg, 81 %). *H NMR (250 MHz, CDCI3) & = 8.49 (dd, 3/ = 4.8 Hz, %/ = 1.7 Hz,
1H, CHpy), 7.72 (dd, 3J=7.9 Hz, 4/=1.7 Hz, 1H, CHp,), 7.69 (dd, %/ =3.0 Hz,



4) =13 Hz, 1H, CHryo), 7.46 (dd, 3/ =5.0 Hz, % = 1.3 Hz, 1H, CHuio), 7.37 (dd, 3/ = 5.0 Hz, 4/ = 3.0 Hz,
1H, CHrpo), 7.22 (dd, 3/ = 7.9 Hz, 3/ = 4.8 Hz, 1H, CHpy), 2.70 — 2.53 (m, 1H, CH,), 1.94 - 1.79 (m, 2H,
CH,), 1.75—-1.60 (m, 2H, CH,), 1.60 — 1.43 (m, 3H, CH,), 1.42 — 1.18 (m, 3H, CH,) ppm. 13C NMR (63
MHz, CDCl;) & = 148.3 (CHpy,), 141.5, 138.8 (Ca), 136.3 (CHy,), 134.1 (Cy,), 128.4, 125.2, 124.4, 122.4
(CHar), 98.2, 80.4 (Caigyne), 321 (CH,), 29.9 (CHg,), 26.0, 25.0 (CH,) ppm. IR (ATR, cm™): ¥ = 2926 (m),
2850 (m), 2219 (w), 1556 (m), 1447 (m), 1424 (s), 1352 (m), 1300 (w), 1220 (w), 1189 (w), 1111 (w),
1084 (w), 1022 (w), 960 (w), 888 (w), 861 (m), 779 (s), 647 (s), 577 (m). MS (El, 70 eV): m/z (%) = 267
(IM]*, 41), 266 (83), 239 (22), 238 (64), 24 (49), 223 (47), 222 (21), 212 (79), 211 (26), 210 (82), 199
(50), 198 (24), 186 (86), 185 (32), 173 (27), 172 (23), 166 (23), 63 (20), 56 (23), 45 (28), 41 (100), 39
(60). HRMS (ESI-TOF) calcd. for C1;H:,NS ([M+H]*) 268.1160, found 268.1165.

3-(benzo[b]thiophen-3-yl)-2-((4-(tert-butyl)phenyl)ethynyl)pyridine 6k

According to the synthesis instructions, 5a (0.525 mmol, 164.25 mg) and
3-benzothiopheneboronic acid (0.8925 mmol, 158.87 mg) produced 6k as
a yellow oil (182.0 mg, 94 %), mp: 125 - 127 °C. *H NMR (250 MHz, CDCl;)
6=868 (dd, 3/=4.8, 4=1.7Hz, 1H, CH,,), 800-7.94 (m, 1H,
CHbenzothioph), 7.83 (dd, 3J=7.8, 4/ =1.7 Hz, 1H, CH,), 7.75-7.69 (m, 1H,

Bu  CHpenzothioph), 7-67 (s, 1H, CHiniopn), 7.43 —7.38 (m, 2H, CHpensothioph), 7.36
(dd, 3J=7.8, 3/ =4.8 Hz, 1H, CH,,), 7.23 (d, 3/ = 8.6 Hz, 2H, (CH,,), 7.04 (d, 3/ = 8.6 Hz, 2H, (CH,,), 1.26
(s, 9H, CHs) ppm. 3C NMR (63 MHz, CDCl;) & = 152.4 (C,,), 149.2 (CH,,), 143.0, 140.1, 138.2 (Ca,),
137.6 (CHa), 134.3, 133.9 (Ca), 131.8, 126.5, 125.4, 124.7, 124.6, 123.2, 123.0, 122.5 (CHa),
119.2(Cy,), 93.3, 88.0 (Caigyne), 34.9 (Cigu), 31.2(CHs) ppm. IR (ATR, cm™): ¥ = 3089 (w), 3062 (w), 2953
(m), 2862 (w), 2219 (w), 1508 (m), 1426 (m), 1412 (s), 1362 (m), 1094 (m), 849 (m), 826 (s), 802 (m),
783 (s), 767 (s), 760 (m), 754 (s), 732 (s), 565 (s), 424 (m). MS (EI, 70 eV): m/z (%) = 368 (12), 367
(IM], 42), 366 (100), 352 (12), 351 (13), 350 (21), 336 (21), 310 (16), 161 (10). HRMS (ESI-TOF): calcd.
for C,5H,1N4S; ([M+H]*) 368.1473, found 368.1473.

3-(benzo[b]thiophen-3-yl)-2-((4-methoxyphenyl)ethynyl)pyridine 6l

Following the general procedure 1B, 5b (0.525 mmol, 151.27 mg) and 3-
benzothiopheneboronic acid (0.8925 mmol, 158.87 mg) gave 6l as a




yellow solid (165.9 mg, 93 %), mp: 106-108 °C. 'H NMR (250 MHz, CDCl;) 6 =8.66 (dd, 3/=4.8,
4)=1.7 Hz, 1H, CH,), 7.99 — 7.94 (m, 1H, CHpenzothioph), 7.82 (dd, 3/ =7.8, %) = 1.7 Hz, 1H, CH,,), 7.74 -
7.69 (m, 1H, CHyensothioph), 7-67 (S, 1H, CHiniopn), 7.42=7.36 (m, 2H, CHyensothioph), 7-34 (dd, 3/=7.8,
3)=4.8 Hz, 1H, CH,,), 7.02 (d, 3/=8.9 Hz, 2H, CH,,), 6.73 (d, 3J=8.9 Hz, 2H, CH,,), 3.76 (s, 3H, CH;)
ppm. 3C NMR (63 MHz, CDCl;) 6 = 160.2 (Ca,), 149.2 (CH,,), 143.1, 140.1, 138.2 (Ca,), 137.5 (CHa,),
134.1, 134.0 (Ca), 133.5, 126.4, 124.6, 124.5, 123.3, 122.9, 122.3 (CHp,), 114.3 (Ca), 114.0 (CHal),
93.4, 87.6 (C,iyne), 55.4 (CH5) ppm. IR (ATR, cm™): ¥ = 2840 (w), 2215 (m), 1603 (m), 1508 (s), 1424
(m), 1290 (m), 1249 (s), 1024 (s), 832 (s), 789 (s), 758 (s), 729 (s), 542 (s), 525 (s), 418 (s), MS (El,
70 eV): m/z (%) = 342 (13), 341 ([M]*, 47), 340 (100), 325 (11), 298 (25), 297 (80), 296 (38), 155 (11),
149 (46), 148 (10), 135 (16), 114 (14), 63 (12), 39 (12). HRMS (ESI-TOF): calcd. for CyHisN;0:S,
(IM+H]*) 342.0952, found 342.0955.

3-(benzo[b]thiophen-3-yl)-2-((4-(trifluoromethyl)phenyl)ethynyl)pyridine 6m

Following the synthesis rule, 5¢ (0.525 mmol, 171.21 mg) reacted with 3-
benzothiopheneboronic acid (0.8925 mmol, 158.87 mg) to yield 6m as a
yellow solid (154.9 mg, 78 %), mp: 162-164 °C. 'H NMR (500 MHz, CDCl;)
6=871 (dd, 3/=4.8, 4=1.7Hz, 1H, CH,,), 7.99-7.97 (m, 1H,
CHpenzothioph), 7.86 (dd, 3/=7.8, 4/=1.7 Hz, 1H, CH,), 7.72-7.69 (m, 1H,

CF3  CHyenzothioph), 7.64 (s, 1H, CHiniopn), 7.45 (dd, /= 8.7, 4/ = 0.8 Hz, 2H, CH,,),
7.41 (dd, 3/=7.8, 3 =4.8 Hz, 1H, CH,,), 7.41 —7.37 (m, 2H, CHpenzothioph), 7-13 (dd, 3/=8.7, 4/ = 0.8 Hz,
2H, CH,,) ppm. °F NMR (471 MHz, CDCls) & = -62.95 (s, 3F, CF5) ppm. 3C NMR (126 MHz, CDCl;)
§=149.4 (CH,,), 142.2, 140.1, 138.0 (Ca,), 137.8 (CH,,), 135.0, 133.7 (Ca), 132.1 (CH,,), 130.5 (g,
2Jer = 33.0 Hz, Cy), 126.6 (CHy), 126.0 (Ca,), 124.8 (CHy,), 125.3 (q, 3Jcr = 3.8 Hz, CHy,), 124.6 (CHy,),
123.9 (q, Yer = 272.3 Hz, CFy), 123.2, 123.2, 123.0 (CH,,,), 91.2, 90.5(Caiyne) PPM. IR (ATR, cm-l):
¥ =3079 (w), 1611 (w), 1552 (w), 1426 (m), 1325 (s), 1160 (s), 1146 (m), 1115 (s), 1102 (s), 1065 (s),
1014 (m), 837 (s), 800 (s), 760 (s), 736 (s), 711 (m), 701 (s), 596 (m). MS (El, 70 eV): m/z (%) = 380 (9),
379 ([M]*, 30), 378 (100), 309 (10), 308 (13), 155 (10), 139 (7), 114 (7), 69 (9). HRMS (ESI-TOF): calcd.
for C,,H1,N;S:F; ([M+H]*) 380.0721, found 380.0715.

3-(benzo[b]thiophen-3-yl)-2-(oct-1-yn-1-yl)pyridine 6n

According the general procedure, 5d (0.525 mmol, 139.75mg) and 3-

benzothiopheneboronic acid (0.8925 mmol, 158.87 mg) gave 6n as a red oil



(121.8 mg, 73 %). 'H NMR (500 MHz, CDCl;) & = 8.60 (dd, 3/ = 4.8, %/ = 1.8 Hz, 1H, CH,,), 7.92 - 7.90
(M, 1H, CHoenzothioph), 7-74 (dd, 3/ = 7.8, 4/ = 1.8 Hz, 1H, CH,,), 7.64 — 7.61 (M, 1H, CHyenzothiop), 7-57 (s,
1H, CHuniopn), 7.40=7.33 (M, 2H, CHyensotniopn), 7-30 (dd, 3/=7.8, 3/=4.8 Hz, 1H, CH,,), 2.17 (t,
3)=7.0 Hz, 2H, CH,), 1.25—-1.13 (m, 4H, CH,), 1.12 - 1.02 (m, 4H, CH,), 0.83 (t, 3/ = 7.2 Hz, 3H, CH,)
ppm. 13C NMR (126 MHz, CDCl;) & = 149.0 (CH,,), 143.2, 140.1, 138.2 (Ca,), 137.6 (CHa,), 134.1, 133.9
(Ca), 126.1, 124.5, 124.3, 123.2, 122.8, 122.1 (CHy), 95.1, 79.9 (Cajyne), 31.4, 28.4, 27.9, 22.5, 19.4
(CH,), 14.2 (CH;) ppm. IR (ATR, cm-Y): ¥ = 3056 (w), 2953 (m), 2926 (m), 2856 (m), 2228 (w), 1552 (m),
1457 (m), 1440 (m), 1426 (s), 1414 (s), 1337 (w), 1102 (m), 837 (m), 806 (m), 783 (m), 775 (m), 758
(s), 732 (s), 699 (m), 433 (m). MS (El, 70 eV): m/z (%) = 319 ([M]*, 27), 318 (21), 290 (13), 276 (22),
263 (18), 262 (70), 261 (13), 260 (39), 250 (33), 249 (100), 248 (97), 247 (95), 246 (58), 236 (51), 235
(25), 224 (23), 223 (97), 222 (46), 221 (14), 176 (12). HRMS (ESI-TOF): calcd. for Cy;H,:N3S; ([M+H]*)
320.1473, found 320.1474.

3-(benzo[b]thiophen-3-yl)-2-(m-tolylethynyl)pyridine 60

Following the general procedure, 5e (0.525 mmol, 142.88 mg) and 3-
benzothiopheneboronic acid (0.8925 mmol, 158.87 mg) gave 60 as an orange
oil (153.8 mg, 90%). 'H NMR (300 MHz, CDCl;) 6=8.68 (dd, 3/=4238,
4)=1.7 Hz, 1H, CH,), 7.99-7.95 (m, 1H, CH,,), 7.84 (dd, 3/=7.8, 4/ = 1.7 Hz,
1H, CHyy), 7.74-7.70 (m, 1H, CHp), 7.67 (s, 1H, CHpy), 7.45-7.35 (m, 2H,
CHpa), 7.37 (dd, 3/=7.8, 3/ = 4.8 Hz, 1H, CH,), 7.13 —7.04 (m, 2H, CH,,), 6.95 -

Me

6.90 (m, 1H, CHy,), 6.84 — 6.82 (m, 1H, CHy,), 2.23 (s, 3H, CH;) ppm. 3C NMR
(75 MHz, CDCl3) & = 149.2 (CH,,,), 142.9, 140.2, 138.2, 138.0 (Cy), 137.6 (CH,,), 134.4, 133.9 (Ca),
132.6, 129.9, 129.0, 128.2, 126.5, 124.6, 124.6, 123.3, 122.9, 122.6 (CH,), 122.0 (Ca), 93.3, 88.3
(Catne), 21.3 (CH3) ppm. IR (ATR, cm™): ¥ = 3052 (w), 2918 (w), 2207 (w), 1550 (m), 1484 (m), 1426
(s), 1405 (m), 1096 (m), 841 (m), 781 (s), 758 (s), 732 (s), 709 (m), 688 (s), 569 (m), 441 (m), 424 (s).
MS (EI, 70 eV): m/z (%) = 326 (8), 325 ([M]*, 32), 324 (100), 323 (8), 310 (9), 309 (8), 308 (7), 162 (9),
161 (8), 155 (14), 139 (8), 114 (8), 63 (8), 39 (9). HRMS (ESI-TOF): calcd. for CyHisN;S; ([M+H]*)
326.1003, found 326.1006.

3-(benzo[b]thiophen-3-yl)-2-(phenylethynyl)pyridine 6p

According to the synthesis instructions 5g (0.525 mmol, 135.5 mg) reacted
with benzothiophene-3-boronic acid (0.893 mmol, 259.1 mg) to form the light
yellow oil 6p (136 mg, 87 %). 'H NMR (250 MHz, CDCl;) &=8.60 (dd,




3=4.8Hz, 4= 1.7 Hz, 1H, CHpy,), 7.94—7.82 (m, 1H, CHgno), 7.75 (dd, 3/ = 7.8 Hz, 3/ = 1.7 Hz, 1H,
CHey), 7.69 = 7.60 (m, 1H, CHgnio), 7.59 (s, 1H, CHg.io), 7.40 — 7.27 (m, 3H, CHy,), 7.20 — 7.08 (m, 3H,
CHa,), 7.07 —6.96 (m, 2H, CH,,) ppm. 33C NMR (63 MHz, CDCl;) & = 149.2 (CHp,), 142.7, 140.1, 138.2
(Car), 137.6 (CH,,), 134.4, 133.8 (Ca,), 132.0 (CHpy), 129.0 (CHa,), 128.3 (CHpy), 126.5, 124.7, 124.5,
123.2, 123.0, 122.7 (CHy), 122.2 (Cy,), 92.9, 88.5 (Cayne) PPM. IR (ATR, cm): ¥ = 3066 (w), 3060 (w),
3058 (m), 3021 (w), 2217 (m), 1552 (m), 1521 (w), 1496 (w), 1466 (m), 1400 (w), 1387 (s), 1071 (w),
783 (w), 765 (m), 746 (m), 741 (m), 710 (w), 677 (m). MS (EI, 70 eV): m/z (%) = 311 ([M]*, 30), 310
(100), 309 (12), 308 (9), 307 (3), 282 (3), 155 (13), 154 (6), 133 (3). HRMS (ESI-TOF) calcd. for
Cy1H13NS ([M+H]*) 312.0847, found 312.0850.

3-(benzo[b]thiophen-3-yl)-2-(p-tolylethynyl)pyridine 6q

According to the synthesis instructions 5h (0.525 mmol, 142.9 mg)
reacted with benzothiophene-3-boronic acid (0.893 mmol, 259.1 mg) to
form the light brown oil 6q (147 mg, 86 %). 'H NMR (250 MHz, CDCl;)
6=8.67 (dd, 3J=4.8Hz, 4/=1.7Hz, 1H, CHs,), 8.04-7.92 (m, 1H,
CHg nio), 7.83 (dd, 3J=7.8 Hz, 4/ = 1.7 Hz, 1H, CH,,), 7.74 - 7.68 (m, 1H,

Me CHahio), 7.67 (s, 1H, CHasnio), 7.46 —7.30 (m, 3H, CHa), 7.07 —6.92 (m,
4H, CHy), 2.29 (s, 3H, CHs) ppm. 3C NMR (63 MHz, CDCls) & = 149.2 (CHp,,), 143.0, 140.1, 139.3,
138.2 (Ca), 137.6 (Cuan, 134.3, 133.9 (Cu), 131.9, 129.1 (CH, 1oy, 126.5, 124.6, 124.5, 123.2, 122.9,
122.5 (CHpa,), 119.2 (Ca,), 93.4, 88.0 (Caiyne), 21.6 (CH3) ppm. IR (ATR, cm™): ¥ = 3161 (w), 3146 (m),
3076 (w), 3021 (m), 2308 (m), 1616 (m), 1584 (m), 1558 (m), 1545 (m), 1459 (m), 1444 (s), 1176 (w),
1115 (w), 1061 (w), 840 (m), 837 (w), 818 (w), 797 (m), 770 (m), 740 (m). MS (El, 70 eV): m/z
(%) = 325 ([M]*, 100), 324 (76), 323 (28), 310 (43), 299 (15), 285 (17), 249 (12), 184 (14), 108 (36), 66
(69), 52 (45), 51 (10). HRMS (El) calcd. for C»,H1sNS ([M]*) 325.09252, found 325.09197.

3-(benzo[b]thiophen-3-yl)-2-((4-fluorophenyl)ethynyl)pyridine 6r

According to the synthesis instructions 5i (0.525 mmol, 144.9 mg) reacted
with benzothiophene-3-boronic acid (0.893 mmol, 259.1 mg) to form the
yellow oil 6r (135mg, 78 %). 'H NMR (500 MHz, CDCl;) 6=28.68 (dd,




3)=4.8 Hz, 4= 1.7 Hz, 1H, CHpy), 8.02—7.92 (m, 1H, CHgyno), 7.84 (dd, 3/ =7.8 Hz, 3/ = 1.7 Hz, 1H,
CHpyr), 7.70 (dd, 3/ = 7.2 Hz, 4/ = 1.3 Hz, 1H, CHg o), 7.65 (S, 1H, CHg o), 7.44 — 7.36 (M, 2H, CHg o),
7.38 (dd, 3J=7.7 Hz, 3J = 5.1 Hz, 1H, CHsy,), 7.11 - 6.99 (m, 2H, CHy,), 6.89 (tyseudo, 3/ = 8.8 Hz, 2H, CHy,)
ppm. °F NMR (471 MHz, CDCl;) 6 =-109.61 ppm. 3C NMR (63 MHz, CDCl;) 6=163.0 (d,
Yer=250.8 Hz, CF), 149.3 (CHsy,), 142.7, 140.1, 138.2 (Ca), 137.7 (CHpJ), 134.5 (Cp), 133.93 (d,
3Jcr = 8.5 Hz, CHy,), 133.9 (Ca/), 126.5, 124.7, 124.6, 123.2, 123.0, 122.7 (CHy,), 118.4 (d, *Jcr = 3.5 Hz,
Car), 115.7 (d, 2Jcr=22.1 Hz, CHp), 91.9, 77.4 (Caiyne) PPM. IR (ATR, cm™): ¥ =3060 (w), 3021 (w),
2219 (m), 1580 (m), 1552(m), 1521 (w), 1496 (w), 1479 (s), 1400 (w), 1387 (m), 1211 (m), 1206 (s),
1127 (m), 1071 (w), 818 (m), 808 (w), 779 (w), 766 (w), 739 (m), 710 (w), 506 (w). MS (EI, 70 eV): m/z
(%) =329 ([M]*, 100), 328 (88), 327 (34), 303 (12), 285 (17), 253 (13), 184 (14), 108 (30), 70 (35), 52
(44), 50 (17). HRMS (El) calcd. for C,;H4,FNS ([M]*) 329.06745, found 329.06690.

3-(benzo[b]thiophen-3-yl)-2-(cyclohexylethynyl)pyridine 6s

According to the synthesis instructions 5j (0.525 mmol, 138.7 mg) reacted
with benzothiophene-3-boronic acid (0.893 mmol, 259.1 mg) to form the
light yellow oil 6s (121 mg, 83 %). 'H NMR (250 MHz, CDCl;) 6 = 8.60 (dd,
3)=4.8Hz, 4/=1.7Hz, 1H, CHp,), 7.97-7.86 (m, 1H, CHgni), 7.75 (dd,
3)=7.8 Hz, 4/ =1.8 Hz, 1H, CHsy), 7.66—7.59 (m, 1H, CHgnio), 7.57 (s, 1H,

CHgthio), 7.40—7.34 (m, 2H, CHgio), 7.30 (dd, 3/=7.8 Hz, 3/=4.8 Hz, 1H,
CHpy), 2.48 —2.30 (m, 1H, CHc,), 1.59-1.46 (m, 2H, CH,), 1.45-1.31 (m, 3H, CH,), 1.22-1.06 (m,
5H, CH,) ppm. 3C NMR (63 MHz, CDCl3) 6 = 149.0 (CH,,), 143.5, 140.1, 138.3 (Ca/), 137.5 (CHa/),
134.2, 134.1 (Cy), 126.0, 124.5, 124.3, 123.3, 122.8, 122.1 (CHp,), 98.8, 78.0 (Caiyne), 31.8 (CH,), 29.4
(CH,), 25.9, 24.5 (CH,) ppm. IR (ATR, cm™): ¥ = 3054 (w), 2926 (s), 2850 (m), 2221 (w), 1550 (m),
1519 (w), 1445 (m), 1426 (s), 1412 (s), 1348 (m), 1259 (w), 1187 (w), 1146 (w), 1100 (m), 1055 (w),
1018 (w), 962 (w), 936 (w), 888 (w), 847 (m), 835 (m), 756 (s), 732 (s), 628 (m), 575 (w), 422 (m). MS
(El, 70 eV): m/z (%) = 317 ([M]*, 84), 316 (100), 288 (34), 274 (29), 273 (27), 262 (27), 260 (63), 259
(29), 248 (24), 247 (24), 236 (88), 235 (37), 223 (55), 222 (36), 41 (47), 39 (28). HRMS (ESI-TOF) calcd.
for C,;H1oNS ([M+H]*) 318.1316, found 318.1317.

4-((3-(4-bromothiophen-3-yl)pyridin-2-yl)ethynyl)-N,N-dimethylaniline 6t



Br According to the general procedure, 5f (0.5 mmol, 150.59 mg) and 4-

S bromo-3-thiopheneboronic acid (0.55 mmol, 113.77 mg) gave 6t as a

X
| _ yellow solid (113.0 mg, 59 %), mp: 163-164 °C. 'H NMR (250 MHz,
N % CDCl;) 6 =8.59 (dd, 3/=4.8, J=1.7 Hz, 1H, CH,), 7.70 (dd, 3/=7.8,

4J=1.7Hz, 1H, CH,,), 7.54 (d, “/=3.5Hz, 1H, CHupop), 7.40 (d,
NMe2 &) _35Hz, 1h, CHinioph), 7-24 (d, 3/=9.0Hz, 2H, CH,), 7.24 (dd,
3)=7.8,3/ = 4.8 Hz, 1H, CH,,), 6.59 (d, 3/ = 9.0 Hz, 2H, CHy), 2.97 (s, 6H, CHs) ppm. 13C NMR (63 MHz,
CDCls) 6 = 150.7 (Cy,), 149.4 (CH,,), 143.8, 138.6 (Ca,), 137.7, 133.4 (CH,), 133.1 (Ca), 126.0, 123.4,
121.3 (CHp,), 112.4 (Ca,), 111.8 (CH,,), 108.9 (Ca), 94.9, 86.9 (Cajyne), 40.2 (CHs) ppm. IR (ATR, cm-?):
¥ =3095 (w), 2889 (m), 2205 (m), 1607 (s), 1523 (s), 1422 (s), 1368 (s), 1344 (s), 1187 (s), 1150 (s),
1109 (m), 1065 (m), 923 (s), 853 (m), 802 (s), 795 (s), 769 (s), 519 (s), 507 (s). MS (El, 70 eV): m/z
(%) = 384 ([M]*, 100), 383 (60), 382 (98), 381 (40), 287 (15), 260 (13), 259 (34), 191 (30), 129 (14).

HRMS (ESI-TOF): calcd. for C;gH315N,Br;S; ([M+H]*) 383.0218, found 383.0211.

3-(4-bromothiophen-3-yl)-2-(phenylethynyl)pyridine 6u

Br Following the general procedure, 5g (0.5 mmol, 129.06 mg) and 4-bromo-3-

G S thiopheneboronic acid (0.55 mmol, 113.77 mg) gave 6u as a yellow solid

| _ (104.0 mg, 61 %), mp: 95-97°C. 'H NMR (300 MHz, CDCl;) &=28.65 (dd,
N

X 3/=4.8,%=1.7Hz, 1H, CH,,), 7.74 (dd, 3/ = 7.8, 4 = 1.7 Hz, 1H, CH,,), 7.53 (d,

4)=3.4 Hz, 1H, CHupiopn), 7.43 (d, 4/ =3.4 Hz, 1H, CHyiopn), 7.40—7.35 (m, 2H,
CHa), 7.32 (dd, 3/=7.8, 3/= 4.8 Hz, 1H, CH,,), 7.32-7.29 (m, 3H, CH,) ppm. 13C NMR (75 MHz,
CDCl5) 6 = 149.6 (CH,,), 143.0, 138.3 (Cy,), 137.9 (CH,,), 134.0 (Ca,), 132.1, 129.1, 128.5, 126.1, 123.7
(CHa), 122.4 (Cay), 122.3 (CHa), 112.3 (Ca), 92.7, 88.2 (Caiyne) PPM. IR (ATR, cm):¥ = 3099 (m), 2215
(m), 1556 (m), 1490 (m), 1420 (s), 1346 (m), 1259 (w), 1201 (m), 1111 (m), 1026 (m), 921 (m), 855
(m), 820 (s), 797 (s), 771 (s), 752 (s), 684 (s), 530 (m), 501 (m). MS (El, 70 eV): m/z (%) = 341 ([M]", 3),
339 ([M]*, 3), 261 (21), 260 (100), 259 (30), 216 (8), 214 (8), 130 (12). HRMS (EI): calcd. for
Cy7H1oN;1BriS; (M)* 338.97118, found 338.97071; calcd. for Cy;H;oN;%BryS; (M)* 340.96914, found
340.96961.

3-(4-bromothiophen-3-yl)-2-(m-tolylethynyl)pyridine 6v



Br Following the general procedure, 5e (0.5 mmol, 136.07 mg) reacted with 4-

S bromo-3-thiopheneboronic acid (0.55 mmol, 113.77 mg) to form the brown
N
| _ solid 6v (101.7 mg, 57 %), mp: 91 °C. 'H NMR (300 MHz, CDCl;) & = 8.64 (dd,
N
% 3/=4.8, % =1.7Hz, 1H, CH,), 7.74 (dd, 3/ =7.8, 4/ = 1.7 Hz, 1H, CH,), 7.54 (d,

4= 3.4 Hz, 1H, CHyiopn), 7.42 (d, 4 =3.4 Hz, 1H, CHyop), 7.31 (dd, 3/=7.8,

Me 3/ =4.8Hz, 1H, CH,,), 7.20 - 7.16 (m, 3H, CH,,), 7.16 — 7.11 (m, 1H, CH,), 2.31

(s, 3H, CHs) ppm. 3C NMR (75 MHz, DMSO) & = 149.5 (CH,,), 141.9, 138.1, 137.9 (Ca,), 137.8 (CHa),

134.0 (C), 131.8, 130.2, 128.7, 128.5, 127.2, 124.6, 122.9 (CH,), 121.3, 111.3 (C4), 91.8, 88.0

(Caiiyne), 20.7 (CH3) ppm. IR (ATR, cm): ¥ = 3087 (m), 2207 (m), 1556 (m), 1486 (m), 1422 (s), 1405

(m), 1344 (m), 1111 (m), 1045 (m), 915 (m), 855 (m), 818 (s), 800 (s), 783 (s), 771 (s), 686 (s), 672 (m),

554 (m), 511 (m), 443 (m). MS (El, 70 eV): m/z (%) = 355 ([M]", 5), 353 ([M]*, 5), 276 (6), 275 (21), 274

(100), 273 (32), 272 (18), 271 (5), 260 (4), 259 (21), 136 (11), 123 (4). HRMS (ESI-TOF): calcd. for
C1sH12N1Br:S; ([M+H]*) 353.9952, found 353.9952.

Synthesis of 3-(benzo[b]thiophen-3-yl)-2-chloroquinoline and
2-chloro-3-(thiophen-3-yl)quinoline:

B ! N
X OF & S
® RN/ S
N Cl
B(OH),

3-bromo-2-chloroquinoline (0.83 mmol), K5sPO, (3.0 eq.) and the corresponding 3-thienylboronic acid
(1.0 eq.) were dissolved in 1,4-dioxane (3.0 mL) and water (0.75 mL). Reaction mixture were
degassed for 10 minutes and the Pd(dppf)Cl, (5 mol %) was added under an argon atmosphere. The
reaction was stirred during 3 hours at 100 °C. After cooling, the reaction mixture was washed with
distilled water and extracted with ethyl acetate (EtOAc). The combined organic layers were collected
and the solvent evaporated. The crude product was purified by column chromatography to yield

desired compounds.

3-(benzo[b]thiophen-3-yl)-2-chloroquinoline

Following the general procedure D, 3-bromo-2-chloroquinoline (0.83 mmol,

199.62 mg) and benzo[b]thiophen-3-ylboronic acid (0.83 mmol, 147.76 mg)




gave MB-950 as a crystalline yellow solid (197 mg, 80%), mp: 98-100 °C. *H NMR (250 MHz, CDCl,)
§=8.23 (s, 1H, CH,,), 8.12 (dd, 3/=8.5, 4/ =1.2 Hz, 1H, CH,,), 7.99—7.92 (m, 1H, CH,,), 7.86 (dd,
3/=8.1, 4=1.5Hz, 1H, CH,,), 7.80 (ddd, 3/=8.5, 3/=6.9, 4/ =1.5 Hz, 1H, CH,/), 7.62 (ddd, 3/=8.1,
3/=6.9, 4/ = 1.2 Hz, 1H), 7.58 (s, 1H, CHuiop), 7.57 = 7.52 (m, 1H, CHy,), 7.46 —7.36 (m, 2H, CH,,). 3C
NMR (63 MHz, CDCl3) 6 = 150.6, 147.4 (Cp,), 140.0 (CH,,), 138.5, 133.0 (Ca,), 130.9 (CH,/), 129.0 (Ca,),
128.6, 127.7, 127.6 (CH,), 127.1 (Cu), 126.9, 124.9, 124.7, 123.0, 123.0 (CH,). IR (ATR, cm):
¥ =3074 (w), 3054 (w), 1484 (m), 1426 (m), 1321 (m), 1210 (m), 1133 (m), 1067 (m), 1045 (s), 878
(m), 855 (m), 822 (m), 750 (s), 732 (s), 692 (s), 641 (m), 598 (s), 474 (s), 447 (m), 418 (m). MS (El,
70 eV): m/z (%) = 297 (38), 296 (20), 295 ([M]*, 100), 261 (9), 260 (43), 259 (24), 216 (25), 214 (11),
130 (10). HRMS (ESI-TOF): calcd. for C;;H1oN;Cl;S; ([M+H]*) 296.0301, found 296.0305.

2-chloro-3-(thiophen-3-yl)quinoline

— s Following the general procedure D, 3-bromo-2-chloroquinoline (0.83 mmol,

| NN 199.62 mg) and thiophen-3-ylboronic acid (0.83 mmol, 106.2 mg) gave MB-

N/ Cl 953 as a crystalline white solid (120 mg, 59%), mp: 73-74 °C. 'H NMR (500

MHz, CDCl;) §=8.18 (s, 1H, CH,,), 8.05 (dd, 3/=8.5, 4/=1.1Hz, 1H, CH,), 7.83 (dd, 3/=8.2,

4)=1.4Hz, 1H, CH,,), 7.74 (ddd, 3/=8.5, 3/=6.9, 4J= 1.4 Hz, 1H, CH,,), 7.58 (ddd, 3/ =8.2, 3/=6.9,

4)=1.1Hz, 1H, CH,), 7.57 (dd, 4/ =3.1, ¥ =1.4 Hz, 1H, CHyyp), 7.44 (dd, 3/=5.0, 4 =3.1Hz, 1H,

CHuniop), 7.40 (dd, 3/=5.0, 4/ = 1.4 Hz, 1H, CHyop). *C NMR (126 MHz, CDCl;) 6 = 149.5, 146.9 (Cp),

138.6 (CHa(), 137.8 (Car), 130.6 (CHp,), 129.9 (Cy,), 129.0, 128.5, 127.6, 127.5 (CHp,), 127.4 (Cy,), 125.7,

125.4 (CHp,). IR (ATR, cm): ¥ = 1484 (m), 1414 (m), 1327 (m), 1131 (m), 1088 (s), 991 (m), 921 (m),

849 (s), 812 (m), 789 (s), 777 (s), 750 (s), 701 (m), 690 (m), 651 (s), 639 (s), 596 (s), 480 (s), 443 (m).

MS (EI, 70 eV): m/z (%) = 247 ([M]+, 37), 246 (16), 245 ([M]+, 100), 211 (8), 210 (46), 209 (20), 166

(7), 164 (6), 139 (10). HRMS (El): calcd. for C;3HgN,Cl;S; (M)* 245.00605, found 245.00583, calcd. for
C13HgN,37ClyS; (M)* 247.00310, found 247.00314.

Synthesis of 3-(benzo[b]thiophen-3-yl)-2-(phenylethynyl)quinolines 6w-x:




3-(benzo[b]thiophen-3-yl)-2-chloroquinoline (0.4 mmol), Pd(PPhs), (5 mol %) and Cul (2 mol %) were
dissolved in 2.4 mL of HNiPr, under an argon atmosphere. After addition of the alkyne (1.2 eq.) the
reaction was stirred at 70 °C for 20 h. After cooling to room temperature, the reaction mixture was
washed with distilled water and extracted with ethyl acetate (EtOAc). The combined organic layers
were collected and the solvent evaporated. The crude product was purified by column

chromatography.

3-(benzo[b]thiophen-3-yl)-2-(phenylethynyl)quinoline 6w

According to the general procedure, 3-(benzo[b]thiophen-3-yl)-2-
chloroquinoline (0.4 mmol, 118.31 mg) and phenylacetylene (0.48 mmol,
0.053 mL) gave 6w as a yellow solid (112.8 mg, 78%), mp: 166-167 °C. *H
NMR (500 MHz, CDCl;) §=827 (s, 1H, CH,,), 8.22 (dd, 3/=8.4,
4)=1.2 Hz, 1H, CH,,), 7.99 (dd, 3/=8.2, 4/ =1.5Hz, 1H, CH,,), 7.85 (dd,

3)=8.2, 4= 1.5 Hz, 1H, CH,,), 7.78 (ddd, 3/ = 8.4, 3/=6.9, 4 = 1.5 Hz, 1H,
CHa), 7.75 (dd, 3/=8.1, 4/=1.4Hz, 1H CHy), 7.71 (s, 1H, CHyep), 7.60 (ddd, 3/=8.2, 3/=6.9,
4)=1.2 Hz, 1H, CH,), 7.42 (ddd, 3/=8.1, 3/=7.1, ¥/ = 1.5 Hz, 1H, CHy), 7.38 (ddd, 3¥/=8.2, ¥/ =7.1,
4)=1.4 Hz, 1H, CHy), 7.26 (dd, 3/ = 7.5, 3/ = 1.4 Hz, 1H, CH,,), 7.20 (dd, 3/ = 8.4, 3/ = 7.5 Hz, 2H, CH,,),
7.07 (dd, 3/ = 8.4, 4 = 1.4 Hz, 2H, CH,,) ppm. 3C NMR (126 MHz, CDCl;) 6 = 147.7, 143.6, 140.1, 138.7
(Car), 136.9 (CHa,), 134.1 (Ca), 132.2 (CHa,), 131.5 (Ca,), 130.4, 129.3, 129.2, 128.3, 127.7, 127.7 (CHa),
127.1 (C), 126.5, 124.7, 124.6, 123.3, 122.9 (CH,,), 122.1 (Ca,), 93.5, 89.1 (Cajyne) PPM. IR (ATR, cm-?):
¥ = 3050 (m), 2215 (w), 1593 (m), 1490 (m), 1428 (m), 1144 (m), 1131 (m), 913 (m), 849 (m), 810 (m),
760 (s), 748 (s), 740 (s), 703 (m), 684 (s), 620 (m), 525 (m), 474 (m), 464 (m), 431 (m). MS (El, 70 eV):
m/z (%) = 362 (12), 361 (41), 360 ([M]*, 100), 359 (13), 358 (15), 357 (3), 187 (2), 180 (10), 163 (2),
158 (3). HRMS (El): calcd. for CosH1sN;S; (M)* 360.08415, found 360.08316.

2-(phenylethynyl)-3-(thiophen-3-yl)quinoline 6x
Following the general procedure, 2-chloro-3-(thiophen-3-yl)quinoline

(0.4 mmol, 98.3mg) reacted with phenylacetylene (0.48 mmol,
0.053 mL) to yield 6x as a yellow solid (90.2 mg, 72%), mp: 98-99 °C. H

NMR (300 MHz, CDCl;) § = 8.2 (d, 4/ = 0.9 Hz, 1H, CH,,,), 8.2 (ddd, 3/ = 8.5,
4J=2.0,4/=0.9 Hz, 1H, CHy), 7.8 (dd, 3/=8.1, J = 1.5 Hz, 1H, CH,,), 7.8 (dd, 4/ = 3.0, 4/ = 1.3 Hz, 1H,
CHniop), 7.7 (ddd, 3/=8.5, 3/=7.0, 4/ = 1.5 Hz, 1H, CH,), 7.6 (dd, 3/ = 5.0, %/ = 1.3 Hz, 1H, CHyycp), 7.6
(ddd, 3/=8.1, 3/=7.0, 4/ = 2.0 Hz, 1H, CH,), 7.6 — 7.5 (m, 2H, CH,,), 7.5 (dd, 3/ = 5.0, 4/ = 3.0 Hz, 1H,
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CHniop), 7.4 —7.3 (m, 3H, CHa,) ppm. 1*C NMR (75 MHz, CDCl;) & = 147.2, 142.3, 138.8 (C,,), 135.5,
132.3 (CHp,), 132.0 (Ca,), 130.1, 129.3, 129.1, 128.9, 128.5, 127.7, 127.6 (CH,,), 127.4 (Ca,), 125.5,
124.7 (CHp), 122.4 (Cy), 93.0, 89.5 (Cayne) PPmM. IR (ATR, cm?): ¥=3099 (w), 3054 (w), 2211 (w),
1574 (w), 1490 (m), 1420 (m), 1350 (m), 1148 (m), 913 (m), 859 (m), 791 (s), 750 (s), 727 (s), 686 (s),
666 (s), 643 (s), 620 (s), 528 (m), 495 (m), 476 (m). MS (El, 70 eV): m/z (%) = 312 (21), 311 ([M]*, 83),
310 (100), 309 (14), 308 (8), 278 (4), 266 (4), 155 (7), 139 (4), 133 (7). HRMS (El): calcd. for C,;Hq3N;S;
(M)*311.07632, found 311.07550.

Synthesis of thieno[3,2-f]quinolines 7a-x:

~ ~ S
B o | AN A
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7a-x

A degassed and argon flushed Schlenk tube was charged with corresponding starting material
(0.3 mmol) and MsOH (50 eq.). The reaction was stirred at 120 °C for 1 h. After cooling to room
temperature, the reaction mixture was washed with a 10 % sodium hydroxide solution and extracted
with ethyl acetate. The combined organic layers were collected and the solvent evaporated. The

crude product was purified by column chromatography.

4-(4-(tert-butyl)phenyl)thieno[3,2-f]quinoline 7a

According to the general procedure, the reaction of 6a (0.195 mmol,
62 mg) and MsOH (9.75 mmol, 630 uL), affords product 7a as a yellow
oil (51.8 mg, 84 %). *H NMR (250 MHz, CDCl3) 6 =8.95 (dd, 3/=4.4,
4)=1.7 Hz, 1H, CH,,,), 8.68 —8.61 (m, 1H, CH,,), 8.08 (brs, 1H, CHp,),

8.03 (dd, 3/=5.5, %) = 0.8 Hz, 1H, CHyhiopn), 7.80 (d, 3J = 8.4 Hz, 2H, CH,,),
7.70 (dd, 3/ = 5.5, 6/ = 0.9 Hz, 1H, CHyiopn), 7.58 (d, 3/ = 8.4 Hz, 2H, CHy,), 7.51 (dd, 3/= 8.3, 3/ = 4.4 Hz,
1H, CH,,,), 1.42 (s, 9H, CH;) ppm. 3C NMR (63 MHz, CDCl;) § = 151.9 (C,,), 149.2 (CH,,), 147.4, 139.0,
138.1, 136.9, 136.2 (C,,), 132.2, 128.2, 127.9, 126.0, 124.8 (CH,,), 123.6 (Ca,), 122.2, 121.0 (CH,,), 34.9
(Cgu), 31.5 (CH3) ppm. IR (ATR, cm™): ¥ = 2959 (m), 2901 (m), 2866 (w), 1735 (m), 1486 (m), 1475 (s),
1360 (s), 1238 (s), 909 (m), 884 (m), 835 (s), 769 (s), 734 (s), 686 (s), 608 (s), 550 (s). MS (El, 70 eV):



m/z (%) = 317 ([M]*, 55), 303 (23), 302 (100), 286 (13), 274 (19), 273 (16), 260 (19), 137 (46), 41 (29),
39 (16) HRMS (EI): calcd. for C,;H1gN;S; (M)* 317.12327 found 317.123109.

4-(4-methoxyphenyl)thieno[3,2-flquinoline 7b

According to the general procedure, the reaction of 6b (0.3 mmol,
87.41 mg) and MsOH (15.0 mmol, 1.0 mL), affords product 7b as a
yellow solid (80.1 mg, 92 %), mp: 161-163 °C. 'H NMR (250 MHz, CDCl;)
OMe ©=8.94(dd,J=4.4,%=17Hz 1H, CH,,), 8.64 (ddd, */=8.3, 4/=1.7,
>J=0.9 Hz, 1H, CH,,), 8.03 (brs, 1H, CH,), 8.02 (d, 3/ =5.5 Hz, 1H, CHuicpn), 7.78 (d, 3/ =8.8 Hz, 2H,

CHy), 7.69 (dd, 3/=5.5, J=0.5Hz, 1H, CHyiopn), 7.51 (dd, 3/=8.3, 3/ = 4.4 Hz, 1H, CH,,), 7.08 (d,
J=8.8 Hz, 2H, CH,,), 3.90 (s, 3H, CHs). 3C NMR (63 MHz, CDCl;) & = 160.1 (C,,), 149.1 (CH,,), 147.4,
138.8, 138.2, 136.2, 132.3 (Cu), 132.2, 129.7, 127.9, 124.5 (CH,,), 123.5 (Cu), 122.2, 120.9, 114.5
(CHas), 55.5 (CHs) ppm. IR (ATR, cm™): ¥ = 2920 (m), 2833 (m), 1601 (m), 1488 (m), 1247 (s), 1179 (s),
1028 (s), 828 (s), 812 (s), 769 (s), 740 (s), 723 (s), 688 (s), 602 (s), 556 (s), 517 (s). MS (El, 70 eV): m/z
(%)=292 (20), 291 ([M]*, 100), 276 (19), 248 (24), 247 (30), 246 (14), 146 (5), 123 (4).
HRMS (ESI-TOF): calcd. for C;gH130:N;S; ([M+H]*) 292.0796 found 292.0798.

4-(4-(trifluoromethyl)phenyl)thieno[3,2-flquinoline 7c

According to the general procedure, the reaction of 6¢ (0.3 mmol,
98.72 mg) and MsOH (15.0 mmol, 1.0 mL), affords product 7c as a yellow
solid (93.8 mg, 95 %), mp: 127-129 °C. *H NMR (300 MHz, CDCl;) 6 = 8.99

CF3 (brs, 1H, CH,,), 8.67 (dd, 3/=8.3, 4/=1.6Hz, 1H, CH,,), 8.07 (d,
3) = 5.4 Hz, 1H, CHyniopn), 8.06 (s, 1H, CHa), 7.95 (d, 3/ = 8.1 Hz, 2H, CH,,), 7.82 (d, 3/ = 8.1 Hz, 2H, CHy,),
7.73 (d, 3/ =5.4 Hz, 1H, CHiopn), 7.57 (dd, 3/ =8.3, 3/ =4.3 Hz, 1H, CH,,) ppm. *F NMR (282 MHz,
CDCly) & =-62.54 (s, 3F, CF;) ppm. 3C NMR (75 MHz, CDCL;) & = 149.8 (CH,,), 147.4, 143.5, 137.4,
136.6 (Ca;), 132.0 (CHp,), 130.8 (d, 2cr = 33.0 Hz, Cy,), 128.9, 128.1 (CHy,), 126.1 (d, 3Jcr = 3.8 Hz, CHy,),
125.8 (CHy), 124.3 (q, Ycr = 272.0 Hz, CF3), 124.1 (Cp), 122.4, 121.7 (CHa) ppm. IR (ATR, cm'l):
¥ =1323 (s), 1152 (m), 1102 (s), 1065 (s), 1016 (s), 909 (m), 841 (s), 832 (s), 812 (m), 802 (m), 769 (s),
734 (s), 684 (s), 618 (s), 542 (m), 482 (m). MS (El, 70 eV): m/z (%) = 330 (25), 329 ([M]*, 100), 328
(41), 310 (6), 260 (9), 259 (12), 268 (6), 232 (6), 154 (6), 69 (5). HRMS (El): calcd. for CigH1oF3N;S; (M)*
329.04806 found 329.04776.



4-(m-tolyl)thieno[3,2-flquinoline 7e

According to the general procedure, the reaction of 6e (0.18 mmol, 51.6 mg)
and MsOH (9.3 mmol, 600u mL), affords product 7e as a colourless oil
(43.0 mg, 87 %). *H NMR (300 MHz, CDCl;) 6 = 8.96 (dd, 3/=4.3, %/ = 1.7 Hz, 1H,
CH,,), 8.63 (ddd, 3/=8.3, 4/=1.7, >J= 0.8 Hz, 1H, CH,,), 8.04 (brs, 1H, CHy,),
8.03 (d, 3J=5.5Hz, 1H, CHiiopn), 7.69 (dd, 3/=5.5, J=0.5Hz, 1H, CHiopn),
7.66—7.63 (m, 2H, CH,), 7.51 (dd, 3/=8.3, 3/=4.3 Hz, 1H, CH,), 7.48-7.41 (m, 1H, CH,), 7.33 -

7.28 (m, 1H, CHy/), 2.48 (s, 3H, CHs) ppm. 3C NMR (75 MHz, CDCl;) & = 149.6 (CH,,), 147.8, 140.0,
138.9, 138.8, 138.0, 136.3 (Cy), 131.8, 129.5, 129.3, 128.9, 127.8, 125.6, 125.4 (CH,,), 123.6 (Ca,),
122.2, 121.1 (CH,,), 21.7 (CH;) ppm. IR (ATR, cm™): ¥ = 3035 (w), 2918 (w), 2854 (w), 1601 (m), 1558
(m), 1475 (s), 1354 (m), 878 (m), 824 (m), 787 (s), 769 (s), 734 (s), 705 (s), 680 (s), 616 (m), 579 (m),
474 (m), 433 (m). MS (EI, 70 eV): m/z (%) = 276 (28), 275 ([M]*, 100), 274 (42), 273 (13), 272 (10), 259
(10), 137 (14), 123 (5). HRMS (EI): calcd. for C1gH13N;S, (M)* 275.07632 found 275.07595.

N,N-dimethyl-4-(thieno[3,2-f]quinolin-4-yl)aniline 7f

According to the general procedure, the reaction of 6f (0.071 mmol,
21.5 mg) and MsOH (3.53 mmol, 240 uL), affords product 7f as a
yellow solid (14.3 mg, 66 %). mp: 196-199 °C. 'H NMR (250 MHz,

NMe, CDCl;) 6 =8.93 (dd, 3/=4.3, 4/ =1.7 Hz, 1H, CH,,), 8.63 (ddd, 3/ =8.3,

4)=1.7, J=0.8 Hz, 1H, CH,), 8.03 (d, 3/=5.5Hz, 1H, CHiopn), 8.02
(brs, 1H, CHy), 7.77 (d, 3/ = 9.0 Hz, 2H, CHy,), 7.69 (dd, 3/=5.5, J = 0.6 Hz, 1H, CHyncpn), 7.48 (dd,
3)=8.3,3/ = 4.3 Hz, 1H, CH,,,), 6.89 (d, 3/ = 9.0 Hz, 2H, CH,,), 3.06 (s, 6H, CHs) ppm. 13C NMR (63 MHz,
CDCl;) 6 = 150.8 (Cy,), 149.4 (CH,,), 147.9, 139.2, 138.3, 136.2 (Cy), 131.9, 129.4 (CH,,), 127.7 (Ca),
127.7,124.2,122.2, 120.6, 112.6 (CH,,), 40.6 (CH3) ppm. IR (ATR, cm?): ¥ = 3093 (w), 3058 (m), 1605
(s), 1523 (s), 1486 (s), 1358 (s), 1222 (m), 1189 (s), 1170 (m), 1065 (m), 812 (s), 781 (s), 744 (s), 727

(s), 699 (s), 600 (s), 546 (s), 515 (s), 488 (m), 478 (s). MS (El, 70 eV): m/z (%) = 305 (22), 304 ([M]",



100), 303 (47), 288 (14), 260 (16), 259 (12), 151 (13). HRMS (El): calcd. for C;9H1gN,S; (M)* 304.10287
found 304.10219.

4-phenylthieno[3,2-f]lquinoline 7g

Starting material 6g (0.38 mmol, 100 mg) cyclized to a light yellow solid 7g
(99 mg, 99 %); mp: 109-113°C. 'H NMR (250 MHz, CDCl;) 6=28.95 (dd,
3)=4.3 Hz, %/ = 1.6 Hz, 1H, CHy, quin), 8.58 (d, 3J = 8.3 Hz, 1H, CH,,), 8.05 (s, 1H,

CHihquin), 7.98 (d, 3/ = 5.6 Hz, 1H, CHyqun), 7.89 —7.78 (m, 2H, CHy,), 7.65 (d,
3/ = 5.5 Hz, 1H, CHyy quin), 7.59 — 7.43 (m, 4H, CHa,) ppm. 3C NMR (63 MHz, CDCl;) & = 149.6 (CHy quin),
147.7, 140.0, 138.7, 137.8, 136.3 (Ca), 131.7 (CHa,), 129.0 (CHp), 128.7 (CHa/), 128.5 (CHpp), 127.7,
125.4 (CHp), 123.5 (Cu), 122.1, 121.1 (CH,) ppm. IR (ATR, cm™): ¥ = 3095 (w), 3052 (w), 2974 (w),
2922 (w), 1598 (w), 1558 (w), 1485 (m), 1474 (m), 1358 (m), 1145 (m), 1074 (m), 105 (w), 924 (w),
873 (m), 847 (w), 759 (m), 734 (m), 704 (m), 683 (m), 643 (m), 604 (m), 575 (m), 540 (m), 448 (m). MS
(EI, 70 eV): m/z (%) = 261 ([M]*, 100), 260 (50), 259 (13), 130 (13). HRMS (EI) calcd. for C;;H1;,NS
(IM]*) 261.06122, found 261.06067.

4-(p-tolyl)thieno[3,2-flquinoline 7h

Starting material 6h (0.38 mmol, 105 mg) cyclised to colourless oil 7h
(80mg, 76 %). 'H NMR (250 MHz, CDCl;) 6§ =8.95 (dd, 3/=4.3 Hz,
4)=1.7 Hz, 1H, CHm quin), 8.63 (ddd, 3/ = 8.3 Hz, ¥/ = 1.7 Hz, ®J = 0.7 Hz, 1H,
Me CHrhquin), 8.03 (d, 3J=5.4 Hz, 1H, CHy quin), 8.02 (s, 1H, CHrh quin), 7.74 (d,
3/=8.2Hz, 2H, CHyroy), 7.69 (d, 3/=5.5Hz, 1H, CHmqun), 7.50 (dd, 3/=8.3 Hz, 3/=4.3 Hz, 1H,

CHrhquin), 7.37 (d, 3/ = 7.8 Hz, 2H, CHy1ay), 2.47 (s, 3H, CHs) ppm. 13C NMR (63 MHz, CDCl3) & = 149.7
(CHih.qun), 147.9, 138.8, 138.6, 138.0, 137.2, 136.3 (Ca,), 131.7 (CHrpquin), 129.8, 128.4 (CH,1o11), 127.8,
125.3 (CHrp gun), 123.6 (Car), 122.2, 121.1 (CHr quin), 21.5 (CH3) ppm. IR (ATR, cm™): ¥ = 3025 (w), 2918
(w), 2856 (w), 1601 (m), 1556 (m), 1515 (w), 1488 (m), 1473 (s), 1358 (s), 1323 (m), 1210 (m), 1185
(m), 1148 (m), 1137 (m), 1113 (m), 1090 (m), 1067 (w), 1020 (m), 936 (w), 909 (m), 882 (m), 853 (m),
816 (s), 769 (s), 738 (s), 684 (s), 602 (s), 542 (s), 495 (s), 453 (s). MS (El, 70 eV): m/z (%) = 275 ([M]",
96), 274 (100), 273 (19), 260 (24), 249 (25), 235 (13), 158 (18), 66 (69), 52 (10). HRMS (El) calcd. for
C1sH13NS ([M]*) 275.07687, found 275.07632.

4-(4-fluorophenyl)thieno[3,2-flquinoline 7i

Starting material 6i (0.38 mmol, 106 mg) gave cyclised product 7i (82 mg,
77 %). *H NMR (500 MHz, CDCl;) 6 =9.00 (dd, 3/=4.3 Hz, 4/=1.6 Hz, 1H,
CHrh.quin), 8.66 (dd, 3/=8.2 Hz, 3/ = 0.6 Hz, 1H, CHrp quin), 8.07 (d, 3/ =5.4 Hz,




1H, CHrnquin), 8.03 (5, 1H, CHynqun), 783 (dd, 3/ = 8.7 Hz, %y¢ = 5.3 Hz, 2H, CHy), 7.73 (d, 3/ = 5.4 Hz,
1H, CHnqun), 7.56 (dd, 3/ = 8.3 Hz, 3/ =4.3 Hz, 1H, CHyyqun), 7.29 (d, 3/ = 9.1 Hz, 2H, CH,,) ppm. °F
NMR (471 MHz, CDCls) 6 = -113.09 ppm. 13C NMR (126 MHz, CDCl;) & = 163.1 (d, Yc, = 248.1 Hz, CF),
149.8 (CHrp qun), 147.8, 137.8, 137.7, 136.4 (Cr.quin), 136.1 (d, e = 3.5 Hz, Cay), 131.8 (CHp quin), 130.3
(d, 3Jcr=8.2 Hz, CHy,), 127.8, 125.5 (CHrpqun)s 123.7 (Crhgqun), 122.3, 121.3 (CHpyqun), 116.1 (d,
2Je = 21.5 Hz, CH,,) ppm. IR (ATR, cm™): ¥ = 3079 (m), 1599 (m), 1558 (m), 1513 (s), 1490 (s), 1477
(s), 1360 (m), 1321 (m), 1296 (m), 1224 (s), 1152 (s), 1098 (m), 909 (m), 870 (m), 855 (m), 832 (s), 808
(s), 785 (s), 764 (s), 738 (s), 717 (m), 682 (s), 598 (s), 540 (s), 507 (s), 472 (m), 457 (m), 416 (s). MS (El,
70 eV): m/z (%) = 279 ([M]*, 100), 278 (82), 277 (31), 253 (24), 235 (13), 158 (14), 70 (43), 50 (14).
HRMS (El, 70 eV): calcd. for C,7H1oFNS ([M]*) 279.05180, found 279.05125.

6-(4-(tert-butyl)phenyl)benzo[4,5]thieno[3,2-f]lquinoline 7k

According to the general procedure, the reaction of 6k (0.3 mmol,
110.25 mg) and MsOH (15.0 mmol, 1.0 mL), affords product 7k as a
yellow solid (70.3 mg, 64 %), mp: 187-189 °C. *H NMR (250 MHz, CDCl,)
6 =9.28 (d, 3/ = 8.7 Hz, 1H, CHpenzothioph), 8-98 (dd, 3/ = 4.3, 4J = 1.6 Hz, 1H,
CHpyr), 8.73 (br-d, 3/ =8.0 Hz, 1H, CHuenzothioph), 8:15 (d, 5/ =0.6 Hz, 1H,

B
Y CHu), 7.94 (ddd, ¥=7.7, =16, ¥=0.6Hz, 1H, CH,,), 7.77 (d,

3) = 8.6 Hz, 2H, CHy,), 7.59 (d, 3/ = 8.6 Hz, 2H, CH,,), 7.60 = 7.53 (M, 1H, CHyenzotniop), 7.57 (dd, 3/ = 7.7,
3= 4.3 Hz, 1H, CH,,), 7.53 =7.45 (M, 1H, CHuenotiopn), 1.44 (s, 9H, CH;) ppm. 3C NMR (63 MHz,
CDCls) 6 = 151.8 (Cu), 149.0 (CHp,,), 148.1, 140.4, 139.6, 138.9, 137.0, 136.7 (Ca), 131.0 (CHy,), 129.5
(Car), 128.4, 128.1, 126.0, 125.8, 125.1 (CHp,), 124.9 (Cp,), 124.4, 123.3, 121.2 (CH,,), 34.9 (Ciau), 31.5
(CHs) ppm. IR (ATR, cm™): ¥ = 2959 (m), 1482 (m), 1459 (w), 1263 (w), 1193 (w), 1144 (m), 1117 (m),
917 (m), 886 (m), 830 (s), 806 (m), 754 (s), 723 (s), 705 (w), 624 (m), 606 (s), 550 (s), 538 (m), 511 (m),
418 (m). MS (El, 70 eV): m/z (%) = 368 (21), 367 ([M]*, 73), 354 (8), 353 (27), 352 (100), 336 (14), 324
(19), 323 (18), 311 (11), 310 (18), 309 (9), 176 (10), 162 (37). HRMS (El): calcd. for CysHN;S; (M)*
367.13892, found 367.13849.

6-(4-methoxyphenyl)benzo[4,5]thieno[3,2-f]lquinoline 7I

According to the general procedure, the reaction of 6l (0.1025 mmol,
35.0 mg) and MsOH (5.12 mmol, 340 uL), affords product 7l as a white
solid (18.6 mg, 53 %), mp: 200-202 °C. *H NMR (250 MHz, CDCl;)
6=19.34 (br-d, 3/ = 8.5 Hz, 1H, CHyenzothioph), 9.00 (dd, 3/ =4.3, 1.5 Hz, 1H,
CH,yr), 8.79 (br-d, 3/ = 8.3 Hz, 1H, CHyenzothioph), 8.12 (brs, 1H, CHy,), 7.98
OMe  (dd, 3/=7.9, 1.5 Hz, 1H, CH,y), 7.77 (d, 3/ = 8.8 Hz, 2H, CH,,), 7.65—-7.58




(M, 1H, CHyenzothioph), 7-61 (dd, 3/ = 7.9, 3/ = 4.3 Hz, 1H, CH,,,), 7.56 — 7.48 (M, 1H, CHuenzothiopn), 7-10 (d,
3J = 8.8 Hz, 2H, CHy,), 3.93 (s, 3H, CHs) ppm. 3C NMR (63 MHz, CDCl;) 6 = 160.2 (Ca), 149.1 (CHa,),
148.2, 140.5, 139.8, 138.8, 136.9, 132.4 (Ca), 131.1, 130.0 (CHa), 129.5 (Ca), 128.0, 125.9, 125.2
(CHa), 124.9 (Cy), 124.5, 123.5, 121.3, 114.5 (CHp), 55.6 (CHs) ppm. IR (ATR, cm): ¥ = 2988 (w),
2835 (m), 1609 (m), 1515 (s), 1482 (s), 1438 (m), 1288 (m), 1249 (s), 1181 (s), 1032 (s), 915 (m), 880
(s), 828 (s), 808 (s), 750 (s), 732 (m), 715 (s), 604 (s), 546 (s), 507 (s), 420 (m). MS (El, 70 eV): m/z
(%) = 342 (24), 341 ([M]*, 100), 326 (12), 298 (20), 297 (36), 296 (22), 171 (13), 149 (24), 135 (9).
HRMS (EI): calcd. for C,,H;sN;0,S; (M)* 341.08689, found 341.08709.

6-(4-(trifluoromethyl)phenyl)benzo[4,5]thieno[3,2-flquinoline 7m

According to the general procedure, the reaction of 6m (0.12 mmol,
46.0 mg) and MsOH (6.06 mmol, 390 uL), affords product 7m as a white
solid (43.0 mg, 94 %), mp: 202 °C. *H NMR (300 MHz, CDCl;) § =9.31
(dd, 3/=8.7, 4/=1.5Hz, 1H, CH,,), 8.99 (dd, 3/=4.3, 4/=1.5Hz, 1H,

CFs CH,,), 8.75 (ddd, 3/=8.3, 4/=1.2, 5/ =0.5 Hz, 1H, CHyensotniop) 8.12 (s,
1H, CHy,), 7.94 (ddd, 3/=8.2, 4/=1.4, 5/=0.5 Hz, 1H, CHyenzotniop), 7-89 (dd, 3/ =8.0, 4 = 0.8 Hz, 2H,
CHa), 7.80 (m, 2H, CH,), 7.62 (dd, 3/=8.7, 3 =4.3Hz, 1H, CH,,), 7.59 (ddd, /=83, 3/=7.2,
4J = 1.4 Hz, 1H, CHpenzothiop), 7-50 (ddd, 3/ = 8.2, 3/ = 7.2, % = 1.2 Hz, 1H, CHpenzothiop)- *°F NMR (282 MHz,
CDCls) & =-62.54 (s, 3F, CF3) ppm. 3C NMR (63 MHz, CDCl;) & = 149.3 (CH,,), 147.8, 143.4, 140.3,
138.8, 137.5, 136.6 (Cx,), 131.2 (CHy), 130.2 (q, ¥Jcr = 33.3 Hz, Cy,), 129.2, 128.6, 126.2 (CH,,), 126.1
(d, 3Jcr = 3.8 Hz, CHy,), 125.4, 124.5 (CHp,), 124.3 (q, Yer = 272.3 Hz, CF3), 123.5 (CHp), 121.9 (CHa)
ppm. IR (ATR, cmt): ¥ = 3052 (w), 2922 (w), 1929 (w), 1613 (w), 1484 (w), 1407 (m), 1325 (s), 1261
(m), 1168 (m), 1098 (s), 1065 (s), 1016 (s), 915 (s), 841 (s), 808 (s), 752 (s), 719 (s), 676 (m), 624 (m),
608 (m). MS (EI, 70 eV): m/z (%) = 380 (25), 379 ([M]*, 100), 378 (25), 309 (10), 189 (11), 179 (15),
155 (10), 69 (17). HRMS (EI): calcd. for C;,H1,N1F5S; (M)* 379.06371, found 379.06323.

6-hexylbenzo[4,5]thieno[3,2-flquinoline 7n

According to the general procedure, the reaction of 6n (0.22 mmol, 71.0 mg)

O and MsOH (11.1 mmol, 740 pL), affords product 7n as a yellow solid (50.0 mg,

N S 71 %), mp: 49-51 °C. *H NMR (300 MHz, CDCl;) § = 9.27 (ddd, 3/ = 8.6, 4/ = 1.6,

| _ c 5) = 0.8 Hz, 1H, CHpenzothioph), 8.95 (dd, 3/ = 4.2, 4 = 1.5 Hz, 1H, CH,,), 8.74 (br-d,
N Coftis 3) =8.2 Hz, 1H, CHpenzothioph), 8.03 (ddd, 3/=7.8, 4/ = 1.5, °J = 0.8 Hz, 1H, CH,,),
7.98 (d, °J = 0.8 Hz, 1H, CHp,), 7.63 = 7.56 (M, 1H, CHpenzothioph), 7.56 (dd, 3/ =7.8, 3/ = 4.2 Hz, 1H, CH,,),
7.55—7.48 (m, 1H, CHyenzothioph), 3.06 (t, 3J = 7.7 Hz, 2H, CH,), 2.00 — 1.87 (m, 2H, CH,), 1.56 — 1.43 (m,
2H, CH,), 1.43-1.28 (m, 4H, CH,), 0.91 (t, 3/ =7.1Hz, 3H, CHs) ppm. 3C NMR (75 MHz, CDCls)



8 = 147.6 (CH,,), 147.0, 139.2, 138.7, 137.8, 135.9 (Ca,), 129.8 (CH,,), 127.7 (Ca,), 125.8, 124.6, 124.0,
123.3 (CHgp), 123.2 (Cu), 122.4, 119.7 (CH,,), 34.1, 30.7, 28.2, 27.8, 21.6 (CH,), 13.1 (CH3) ppm. IR
(ATR, cm™): ¥ = 2957 (m), 2926 (s), 2852 (m), 1486 (m), 1457 (m), 1247 (m), 1195 (m), 1076 (m), 1030
(m), 868 (m), 808 (s), 760 (s), 750 (s), 732 (s), 715 (s), 596 (m), 575 (s), 501 (m), 441 (m), 416 (m).
MS (El, 70 eV): m/z (%) = 319 ([M]*, 32), 262 (13), 260 (9), 250 (21), 249 (100), 248 (51), 247 (19), 222
(7). HRMS (El): calcd. for C;H,1N;S; (M)* 319.13892, found 319.13890.

6-(m-tolyl)benzo[4,5]thieno[3,2-flquinoline 70

According to the general procedure, the reaction of 6o (0.077 mmol, 25 mg)
and MsOH (3.84 mmol, 256 pL), affords product 70 as a yellow solid (20.0 mg,
80 %), mp: 128-130 °C. 'H NMR (300 MHz, CDCl;) 6 =9.36 (d, 3/=8.4 Hz, 1H,
CHbenzothioph), 9.01 (dd, 3/=4.3, 4/=1.6 Hz, 1H, CH,,), 8.80 (d, 3/=8.2 Hz, 1H,
CHbenzothioph), 8-15 (s, 1H, CHy,), 7.99 (dd, 3/ =7.8, 4/ = 1.6 Hz, 1H, CH,,,), 7.66 —

7.47 (m, 6H, CHa), 7.33 (d, ¥ = 7.8 Hz, 1H, CH,,), 2.50 (s, 3H, CHs) ppm. 3C

Me
NMR (75 MHz, CDCl;) 6 = 149.1 (CH,,), 148.1, 140.5, 139.9, 139.7, 139.2, 138.8, 136.8 (C,,), 131.2,

129.6 (CHp,), 129.5 (Ca,), 129.5, 128.9, 128.1, 125.9, 125.8, 125.2 (CH,,), 125.1 (Ca), 124.5, 123.5,
121.4 (CH,), 21.7 (CHs) ppm. IR (ATR, cm™): ¥ =2916 (w), 2852 (w), 1585 (w), 1545 (w), 1482 (m),
1346 (m), 1321 (m), 1263 (m), 1030 (m), 886 (m), 808 (s), 785 (s), 756 (s), 727 (s), 705 (s), 608 (m),
507 (s), 427 (s). MS (El, 70 eV): m/z (%) = 326 (25), 325 ([M]*, 100), 324 (26), 162 (30), 155 (11), 148
(9), 146 (10). HRMS (El): calcd. for Cy,Hq5N;S; (M)* 325.09197, found 325.09208.

6-phenylbenzo[4,5]thieno[3,2-flquinoline 7p

Starting material 6p (0.38 mmol, 118 mg) cyclised to yellow solid 7p (64 mg,
54 %); mp: 135 - 139 °C. *H NMR (250 MHz, CDCl;) 6 =9.35 (d, 3/=8.0 Hz, 1H,
CHg th quin), 9.01 (dd, 3J=4.2 Hz, 4/ = 1.6 Hz, 1H, CHghquin), 8.80 (d, 3/=7.8 Hz,
1H, CHgth quin), 8.16 (s, 1H, CHgthquin), 7.98 (d, 3/ = 7.8 Hz, 1H, CHg h quin), 7.86 —
7.79 (m, 2H, CHpy), 7.65 (dd, 3/ =9.0 Hz, 3/ = 4.7 Hz, 1H, CHg quin), 7.63 —7.51

(m, 5H, CH,,) ppm. 3C NMR (63 MHz, CDCl3) 6 = 149.2(CHg ¢ qun), 148.1, 140.5,
134.0, 139.0, 137.6, 136.8 (Ca,), 131.1 (CHp.tn.qun), 129.6 (Ca,), 129.1, 128.8, 128.8 (CHpp), 128.3, 125.9,
125.2 (CHphqun), 125.1 (Ca), 124.5, 123.5, 121.5 (CHgh.qun) PPM. IR (ATR, cm™) ¥ = 3046 (w), 3031
(w), 2920 (w), 1572 (w), 1545 (w), 1480 (m), 1428 (m), 1348 (m), 1319 (m), 1259 (m), 1195 (w), 1158
(m), 1142 (m), 1069 (m), 1028 (m), 915 (m), 907 (m), 808 (m), 748 (s), 717 (s), 694 (s), 604 (s), 567



(m), 546 (s), 505 (m), 449 (m), 420 (m). MS (El, 70 eV): m/z (%) = 311 ([M]*, 100), 310 (32), 309 (12),
282 (7), 155 (19), 141 (5). HRMS (EI, 70 eV) calcd. for C»H13NS ([M]*) 311.07632, found 311.07570.

6-(p-tolyl)benzo[4,5]thieno[3,2-f]lquinoline 7q

Starting material 6q (0.38 mmol, 124 mg) cyclised to yellow solid 7q
(85 mg, 69 %); mp: 152 — 155 °C. *H NMR (300 MHz, CDCI?) 6 = 9.33 (dd,
3)=8.7 Hz, %) = 1.5 Hz, 1H, CHg 4 quin), 9.00 (dd, 3/ = 4.2 Hz, 3/ = 1.6 Hz, 1H,
CHag.th.quin), 8.78 (d, 3J=8.1 Hz, 1H, CHgh.quin), 8.14 (s, 1H, CHgnquin), 7.97
(dd, 3/=7.9 Hz, 3/ = 1.3 Hz, 1H, CHghquin), 7.72 (d, 3/ =8.1 Hz, 2H, CH,,),

7.62 (d, 3/ =8.5Hz, 1H, CHgsqun), 7.60 (dd, 3/=8.4 Hz, 3/ = 2.6 Hz, 1H,
CHg.thquin), 7-42—7.36 (m, 2H, CH,,), 2.49 (s, 3H, CH;) ppm. 3C NMR (75 MHz, CDCl;) & = 149.1
(CHg.1h.qun), 148.1, 140.5, 139.7, 139.1, 138.8, 137.1, 136.8 (Cy,), 131.1 (CHg.n.qun), 129.8 (CHa,), 129.5
(Car), 128.6 (CH,,), 128.1, 125.9, 125.2 (CHg.hqun), 125.0 (Ca), 124.4, 123.4, 121.3 (CHgh.qun), 21.5
(CH3) ppm. IR (ATR, cm™): ¥ = 3025 (w), 2916 (w), 2850 (w), 1548 (w), 1513 (w), 1482 (m), 1348 (m),
1321 (m), 1300 (w), 1259 (w), 1185 (m), 1111 (m), 1069 (w), 1043 (w), 1020 (w), 913 (m), 816 (s), 806
(s), 748 (s), 715 (s), 602 (s), 546 (m), 530 (m), 488 (s), 457 (m), 418 (m). MS (El, 70 eV): m/z (%) = 325
(IM]*, 100), 324 (30), 323 (13), 310 (6), 309 (7), 162 (5), 161 (6), 155 (5), 91 (5). HRMS (ESI-TOF) calcd.
for Cp,HysNS ([M+H]*) 326.1003, found 326.1002.

6-(4-fluorophenyl)benzo[4,5]thieno[3,2-f]lquinoline 7r

Starting material 6r (0.38 mmol, 125 mg) cyclised to white solid 7r (89 mg,
71 %); mp: 204 — 205 °C. 'H NMR (500 MHz, CDCl;) & = 9.34 (d, 3/ = 8.5 Hz,
1H, CHathquin), 9.01 (dd, 3/=4.2Hz, 4/=15Hz, 1H, CHgwqun), 8.79 (d,
3)=8.3 Hz, 1H, CHgthquin), 8.11 (s, 1H, CHgihqun), 7.98 (d, 3/ =7.8 Hz, 1H,

£ CHounaun), 7.84=7.73 (m, 2H, CHy), 7.65~7.59 (m, 2H, CHs tnqun), 7-56 -
7.48 (m, 1H, CHgaun), 7.34—7.16 (m, 2H, CH,) ppm. 3C NMR (126 MHz, CDCl;) & = 163.2 (d,
U = 248.3 Hz, CF), 149.3 (CHg.qun), 148.0, 140.3, 139.4, 138.0, 136.8 (Cy), 136.0 (d, “Jcr = 3.0 Hz,
Car) 131.1 (CHgghquin), 130.5 (d, 3Jcs = 8.3 Hz, CHy,), 129.7 (Cy,), 128.3, 126.0, 125.3 (CHp tnqun), 125.1
(Car), 124.5, 123.5, 121.6 (CHgtnqun), 116.1 (d, 2Jcs = 21.5 Hz, CH,,) ppm. IR (ATR, cm~1): ¥ = 3039 (m),

2920 (m), 2850 (m), 1601 (m), 1550 (w), 1508 (s), 1482 (s), 1405 (m), 1348 (m), 1319 (m), 1302 (m),



1263 (m), 1220 (s), 1158 (s), 1096 (s), 1069 (m), 1014 (m), 913 (s), 832 (s), 818 (s), 806 (s), 750 (s), 715
(s), 602 (s), 546 (m), 528 (s), 501 (s), 422 (s). MS (El, 70 eV): m/z (%) = 329 ([M]*, 100), 328 (32), 327
(11), 301 (5), 300 (9), 164 (15), 74 (5). HRMS (ESI-TOF) calcd. for C,;H;,FNS ([M+H]*) 330.0753, found
330.0748.

-(1-bromothieno[3,2-flquinolin-4-yl)-N,N-dimethylaniline 7t

According to the general procedure C, the reaction of 6t (0.14 mmol,
53.7 mg) and MsOH (7.0 mmol, 454 L), affords product 7t as a yellow
solid (44 mg, 83 %), mp: 199-202 °C. 'H NMR (250 MHz, CDCl;)
6=9.97 (ddd, 3/ =8.6, ¥/ = 1.6, °J = 0.8 Hz, 1H, CH,,), 8.96 (dd, 3/ = 4.3,

NMe, 4/ =1.6Hz, 1H, CH,,), 8.02 (s, 1H, CHyiop), 7.68 (d, 5/ = 0.8 Hz, 1H,
CHa), 7.67 (d, 3/ = 8.9 Hz, 2H, CHy,), 7.51 (dd, 3/ = 8.6, 3/ = 4.3 Hz, 1H, CH,,,), 6.87 (d, 3/ = 8.9 Hz, 2H,
CHy,), 3.06 (s, 6H, CHs) ppm. 3C NMR (63 MHz, CDCls) & = 150.9 (C,,), 149.5 (CH,,), 148.4, 139.2,
138.7 (Ca,), 130.7 (CHp,), 130.3 (Ca,), 129.5, 126.6, 126.1 (CH,,), 123.9, 123.7 (Ca,), 120.1, 112.5 (CH,,),
107.3 (Ca,), 40.5 (CHs) ppm. IR (ATR, cm1): ¥ = 3093 (m), 2805 (m), 1611 (s), 1595 (m), 1525 (s), 1477
(s), 1465 (m), 1445 (m), 1360 (s), 1313 (s), 1234 (m), 1195 (s), 915 (s), 878 (m), 810 (s), 795 (s), 764
(s), 606 (s), 546 (s), 513 (s). MS (El, 70 eV): m/z (%) = 384 ([M]*, 100), 383 (60), 382 ([M]*, 97), 381
(40), 287 (15), 260 (15), 259 (38), 191 (31), 129 (16). HRMS (ESI-TOF): calcd. for CygH;5N,Br3S;
([M+H]*) 383.0218, found 383.0216.

1-bromo-4-phenylthieno[3,2-flquinoline 7u

According to the general procedure, the reaction of 6u (0.258 mmol,
88.0 mg) and MsOH (12.9 mmol, 840 uL), affords product 7u as a white solid
(68.2 mg, 77 %), mp: 166 °C. 'H NMR (300 MHz, CDCl;) & = 9.99 (dd, 3/ = 8.6,
4J=1.6 Hz, 1H, CH,,), 8.98 (dd, 3/=4.3, 4/ =1.6 Hz, 1H, CH,,), 8.06 (s, 1H,

CHuniopn), 7.74 (dd, 3/ = 7.9, %) = 1.7 Hz, 2H, CH,,), 7.68 (s, 1H, CHy), 7.59 — 7.54
(m, 2H, CH,,), 7.55 (dd, 3/ = 8.6, 3/ = 4.3 Hz, 1H, CH,,), 7.54 — 7.47 (m, 1H, CH,,) ppm. 3C NMR (75
MHz, CDCl;) & = 149.7 (CH,,), 148.1, 138.9, 138.7, 138.4 (Ca,), 130.7 (CHp), 130.5 (Cu), 129.1, 129.0,
128.7,127.1, 126.7 (CHa/), 124.2 (Ca,), 120.7 (CHa,), 107.4 (Ca) ppm. IR (ATR, cm!): ¥ = 3093 (m), 3023
(m), 1480 (m), 1463 (m), 1434 (m), 1313 (m), 1201 (m), 1072 (m), 1032 (m), 915 (s), 861 (m), 841 (m),



806 (m), 762 (s), 752 (s), 696 (s), 608 (s), 577 (s), 548 (s). MS (El, 70 eV): m/z (%) = 341 ([M]*, 100),
339 ([M]*, 96), 260 (54), 259 (41), 232 (26), 189 (23), 130 (34), 116 (20), 94 (20). HRMS (El): calcd. for
C;7H1oN1BrS; (M)* 338.97118, found 338.97149; calcd. for C;7H,oN,81Br,S; (M)* 340.96914, found
340.97009.

1-bromo-4-(m-tolyl)thieno[3,2-f]lquinoline 7v

Following the general procedure, the reaction of 6v (0.11 mmol, 39.0 mg) and
MsOH (5.5 mmol, 356 uL), affords product 7v as a white solid (32 mg, 82 %),
mp: 138-140 °C. 'H NMR (250 MHz, CDCl;) 6 =9.98 (ddd, 3/=8.6, /= 1.6,
5/=0.8 Hz, 1H, CH,,), 8.98 (dd, 3/=4.3, 4/=1.6 Hz, 1H, CH,,), 8.04 (s, 1H,
CHthioph), 7.68 (d, °J=0.8 Hz, 1H, CHp,), 7.58 —=7.53 (m, 2H, CH,,), 7.54 (dd,

3)=8.6, 3 =4.3 Hz, 1H, CH,,), 7.43 (t, 3/ = 7.8 Hz, 1H, CH,,), 7.31 (d, 3/ = 7.8 Hz,
1H, CH,,), 2.47 (s, 3H, CHs) ppm. 3C NMR (63 MHz, CDCl;) 6 = 149.8 (CH,,), 148.2, 138.9, 138.8, 138.5
(Car), 130.6 (CH,y,), 130.4 (Ca), 129.7, 129.4, 129.0, 127.1, 126.6, 125.7, 124.2 (C,,), 120.6 (CHa,),
107.4 (Ca.), 21.7 (CH3) ppm. IR (ATR, cm™): ¥ =3095 (w), 3044 (m), 1554 (m), 1480 (m), 1467 (m),
1313 (s), 1203 (m), 919 (s), 870 (s), 857 (m), 781 (s), 764 (s), 725 (m), 699 (s), 624 (s), 581 (m), 546 (s),
503 (m), 433 (m). MS (El, 70 eV): m/z (%) = 355 ([M]*, 91), 354 (22), 353 ([M]*, 92), 274 (37), 273 (23),
272 (28), 259 (35), 136 (100). HRMS (ESI-TOF): calcd. for CigH1,N.Br;S; ([M+H]*) 353.9952, found
353.9952.

6-phenylbenzo[4,5]thieno[3,2-alacridine 7w

According to the general procedure, 6w (0.13 mmol, 46.5 mg) and

O MsOH (6.45 mmol, 420 puL) were mixed and stirred during 6 hours,

S affords product 7w as a yellow solid (43.4 mg, 93 %), mp: 193-195 °C. *H

O j NMR (250 MHz, CDCl;) 56=9.81 (s, 1H, CH,,), 8.94 (dd, 3/=8.3,
N 4)=1.4 Hz, 1H, CH,), 8.29 (dd, 3/ =8.7, ¥ =1.2 Hz, 1H, CH,,), 8.25 (d,

5)=0.9 Hz, 1H, CH,,), 8.17 (dd, 3/=8.4, 4/ = 1.1 Hz, 1H, CH,,), 7.99 (dd,

3=8.1, 4 =1.2 Hz, 1H, CH,,), 7.86 (dd, 3/=8.0, 4/ = 1.6 Hz, 2H, CH,/), 7.83 (ddd, 3/=8.7, 3/=6.6,
4J=1.4 Hz, 1H, CHy,), 7.67 (ddd, 3/=8.4, 3/=7.1, 4J=1.2 Hz, 1H, CH,/), 7.63 (ddd, 3/=8.3, 3/=6.6,
4J=1.2 Hz, 1H, CHy,), 7.60 — 7.53 (m, 3H, CH,,), 7.53 (ddd, 3/ =8.1,3/ = 7.1, 4/ = 1.1 Hz, 1H, CH,,) ppm.
13C NMR (63 MHz, CDCl;) 6 = 149.0, 147.7, 140.4, 140.2, 139.8, 139.3, 137.1 (C,,), 130.8, 130.3, 129.2,
129.1, 129.0 (CHy,), 128.9 (Cy), 128.7, 128.6, 128.0 (CH,,), 126.6 (Ca,), 126.4, 125.7, 125.4, 124.3
(CHar), 123.6 (Cp;), 123.5 (CHp) ppm. IR (ATR, cm?): ¥ = 3054 (w), 3029 (w), 1498 (m), 1447 (m), 1286
(w), 1129 (m), 884 (m), 767 (m), 729 (s), 713 (s), 694 (s), 670 (m), 596 (s), 563 (m), 530 (m), 462 (m),



422 (m). MS (EI, 70 eV): m/z (%) = 362 (27), 361 ([M]+, 100), 360 (32), 359 (14), 358 (6), 357 (4), 332
(2), 180 (16), 179 (6), 166 (2). HRMS (El): calcd. for CosH1sN;S; (M)* 361.09197, found 361.09125.

4-phenylthieno[3,2-a]acridine 7x

According to the general procedure, 6x (0.13 mmol, 40.2 mg) and MsOH
(6.45 mmol, 420 umL) were mixed and stirred during 6 hours, affords
product 7x as a yellow solid (36.95 mg, 92 %), mp: 148-150 °C. *H NMR
(250 MHz, CDCl;) 6 =9.14 (brs, 1H, CH,,), 8.28 (ddd, 3/=8.8, 4/=1.9,

>J=0.9 Hz, 1H, CHy,), 8.18 (d, 3/ = 5.4 Hz, 1H, CHypiopn), 8.13 (br's, 1H, CH,,),
8.07 (ddd, 3/=8.4, 4/ = 1.6, 5= 0.7 Hz, 1H, CH,,), 7.89 (dd, 3/ = 8.1, 4/ = 1.5 Hz, 2H, CH,,), 7.81 (ddd,
3/=8.8,3/=6.8, */=1.6 Hz, 1H, CH,,), 7.72 (dd, 3/ =5.4, ©/ = 0.6 Hz, 1H, CHynicpn), 7.62 —7.47 (m, 4H,
CHp) ppm. 133C NMR (63 MHz, CDCl;) & = 149.0, 148.4, 140.1, 139.9, 137.3, 136.2 (C,,), 131.1, 130.1,
129.4,129.1, 128.9, 128.5, 128.2, 127.6 (CH,,), 126.5 (Ca,), 126.1, 125.3, 123.0 (CH,,), 122.5 (Cy,) ppm.
IR (ATR, cm): ¥ = 3052 (w), 1480 (m), 1438 (m), 1360 (m), 1092 (m), 905 (m), 878 (m), 868 (m), 789
(m), 746 (s), 711 (s), 690 (s), 672 (s), 655 (m), 620 (m), 600 (s), 560 (m), 528 (m), 468 (m), 437 (m).
MS (EI, 70 eV): m/z (%) = 312 (24), 311 ([M]*, 100), 310 (40), 309 (14), 308 (5), 155 (11), 133 (6).
HRMS (El): calcd. for C,;H13N4S; (M)* 311.07632, found 311.07647.
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2-(thiophen-3-yl)-3-(m-tolylethynyl)pyridine 3c
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12 Spectral Width 18028.8
13 Lowest Frequency -1462.8
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65936
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2-(thiophen-3-yl)-3-(o-tolylethynyl)pyridine 3d
Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 208.2
4 Pulse Sequence zg30 ™ ,// M
5 Experiment 1D 1 €
6 Nurrber of Scans 16 N/ A
7 Receiver Gain 362.0 | )
8 Relaxation Delay 1.0000 s
9 Pulse Width 10.0000
10 Acquisition Time 6.3439
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1036.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65936
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Pardrretro WValor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.5
4 Pulse Sequence zgpg30
5 Experiment 1D
& Nurrber of S@ns 1024
7 Receiver Gain 2020.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1202.8
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
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3-((4-(tert-butyl)phenyl)ethynyl)-2-(thiophen-3-yl)pyridine 3e
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Pardrretro
Qrigin
Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sans
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

L om N R W e

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Valor

Bruker BioSpin GrrbH
coci3

298.8

zg30

1D

16

50.8

1.0000

10.0000

5.2054

11 Spectrometer Frequency 300.13

6188.1
-1247.1
1H
32768
65536
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Pardrretro WValor
1 Origin Bruker BioSpin GrrbH 1Bu
2 Solvent coCi3
3 Temperature 209.6
4 Pulse Sequence zgpg30
5 Experiment 1D
& Nurrber of S@ns 1024
7 Receiver Gain 2020.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8 R
13 Lovest Frequency -1461.1 3
Ao
14 Nudeus 13C |
15 Acquired Size 32768
16 Spectral Size 65536
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3-((4-methoxyphenyl)ethynyl)-2-(thiophen-3-yl)pyridine 3f
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Pardmretro WValor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.1
4 Pulse Sequence zg30
5 Experiment 1D
& Nurrber of S@ns 16 &
7 Recewver Gain 63.2 i
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768
11 Spectrometer Frequency 500,13
12 Spectral Width 10000.0
13 Lowest Frequency -1923.9
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.1
4 Pulse Sequence 2gpg30
5 Experiment 1D
& Murber of Scans 1024
7 Receiver Gain 101.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.0879
11 Spectrometer Frequency 125.76 L
12 Spectral Width 30120.5 <]
13 Lowest Frequency -2470.0 ]
14 Nudeus 13C R
15 Acquired Size 32768
16 Spectral Size 32768
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4-((2-(thiophen-3-yl)pyridin-3-yl)ethynyl)benzonitrile 3g

Pardrretro

Origin

Solvent
Termperature
Pulse Sequence
Experiment
Nurrber of Sa@ns
Receiver Gain
Relaxation Delay
Pulse Width

10 Acquisiion Time

W@ N B W

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Walor

Bruker BioSpin GrrbH
cDci3

298.1

zg30

1D

16

101.0

1.0000

8.0000

3.2768

11 Spectrometer Frequency 500.13

10000.0
-1923.9
1H
32768
65536
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Pararetro valor ta.0x10®
1 Origin Bruker BioSpin GrrbH
2 Solvent o3 L7.5%10%
3 Temperature 298.1
4 Pulse Sequence zgpg30 5
5 Experiment 1D r7.0x10
6 Nurrber of Scans 1024
7 Receiver Gain 101.0 Le.5x10®
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000 s
10 Acguisition Tirre 1.0879 g %10
11 Spectrometer Frequengy 125.76 a
12 Spectral Vidth 30120.5 9 ts.sx10®
13 Lowest Frequency -2468.1 =
14 Nudeus 13C Ls ox10®
15 Acquired Size 32768 g
16 Spactral Sze 32768
Fa.5%10°
F4.0x10°
+3.5%x10°
F3.0x10°
r2.5x10°
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3-((4-fluorophenyl)ethynyl)-2-(thiophen-3-yl)pyridine 3h
~12000
Pardmelro Valor
1 Orign Bruker BioSpin GrrbH F oo
2 Solvent coclz
3 Terperature 208.7 4
4 Pulse Sequence 2030 | R
5 Bxperiment 1D W N L0060
6 Murber of S@ns 16 i
7 Receiver Gan 50.8 5
8 Refxation Delay 1.0000 9000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13 8000
12 Spectral Width 6188.1
13 Lowest Frequency -1247.0
14 Nudeus 1H -7000
15 Acquired Sze 32768
16 Spectral Size 65536
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~75000

~70000

~65000

-60000

~55000

~50000

~45000

~40000

~35000

~30000

-25000

~20000

~15000

~10000

-5000

-0
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—650000
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~500000

~450000

~400000

~350000

-300000

~250000

-200000

~150000

~100000

~50000

Pardmetro Malor
1 Origin Bruker BioSpin GrmbH
2 Solvent cociE
3 Tenperature 290.5 ,}
4 Pulse Sequence zgpg30 e
5 Experiment 1D _
6 Murmber of S@ns 1024 fl \;}
7 Recsiver Gain 2050.0 5
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisidon Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1461.0
14 Mudeus 13C
15 Acquired Size 32768
16 Spectral Size 63536
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Pardmetro Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent coclz
3 Terrperature 290.0 //
4 Pulse Sequence zgfhiggn R
5 Experiment 1D s
6 Mumber of S@ns 64 il \;7
7 Recsiver Gain 2050.0 B
8 Relaxation Delay 1.0000
9 Pulse Wdth 10,0000
10 Acquisition Time 0.9787
11 Spedirometer Freguency 282.40
12 Spectral Width 665964.3
13 Lowest Frequency -61722.4
14 Mudeus 19F
15 Acquired Sze 65536
16 Spectral Size 131072
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3-((2-fluorophenyl)ethynyl)-2-(thiophen-3-yl)pyridinen 3i

Pardrretro WValor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.2
4 Pulse Sequence zg30
5 Experiment 1D
& Nurrber of S@ns 16
7 Recewver Gain 50.8
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.204
11 Spectrometer Frequency 300,13
12 Spectral Width 6188.1
13 Lowest Frequency -1247.0
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 Diglyme
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Pardrretro WValor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 207.9
4 Pulse Sequence zgpg30
5 Experiment 1D
& Nurrber of S@ns 1024
7 Receiver Gain 2020.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1206.0
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
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Pardrretro WValor

1 Origin Bruker BioSpin GrrbH L 1100000

2 Solvent coCi3

3 Temperature 208.2

4 Pulse Sequence zgfhiggn

5 Experiment 1D 1000000

& Nurrber of S@ns o

7 Receiver Gain 2020.0

8 Relaxation Delay 1.0000 Laoanoo

9 Pulse Width 10.0000

10 Acquisition Time 0.9787

11 Spectrometer Frequency 282.40

12 Spactral Wdth 66964.3 Ryt

13 Lovest Frequency -61722.4 o

14 Nudeus 1oF g

15 Acguired Size 65536 700000

16 Spectral Size 131072
~600000
500000
400000
300000
~200000
~100000
-0
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2-(thiophen-3-yl)-3-((4-(trifluoromethyl)phenyl)ethynyl) pyridine 3j



+1.30%10°

-1.20%10°

-1.10%10%

1.00%10°

-9.00%10°

-8.00x10°

7.00%10°

-6.00%10°

-5.00x10°

—~4.00%10°

-3.00x10°

-2.00x10°

-1.00%10°

—0.00

-8.5x10°
Lg.0x10°
- 7.5%10°
7.0%10%
L 6.5%10°
-6.0%10°
L5.5%10°
-5.0%10°
L4.5%10°
-4.0%10°
L3.5%10°
-3.0x10°
—2.5%10°
2.0x10%
1.5%10°
L1.0%10%

5.0%107

Pardmelro Valor
1 Origin Bruker BioSpin GrrbH CFs
2 Sobvent cociz
3 Tenperature 298.1 //
4 Pulse Sequence zg30 1 =
5 Btperiment 1D N7 \
6 Number of Sans 16 Y
7 Recelver Gain 10L.0 S
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1923.9
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Size 65536
g
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f1 (ppm)
Pardmetro Valor
1 Origin Bruker BioSpin GmbH CF3
2 Solvent coclz
3 Terrperature 208.2 //
4 Pulse Sequence 7gpg30 1 B
5 Experiment 1D N/ A
& MNumber of Sans 2048 S
7 Receiver Gain 101.0 S
8 Relaxation Delay 2.0000
9 Pulse Wdth 10,0000
10 Acquisition Time 1.0879
11 Spectrometer Frequency 125.76 Q
12 Spectral Width 30120.5 =
13 Lowest Frequency -2457.9 =
14 Mudeus 13C
15 Acquired Sze 32768
16 Spectral Size 32768
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H4.5x10°

4.0x10%

3.5%10°

L3.0x10°

L2 5x10°

-2.0%10°

H1.5x%10°

-1.0x10°

-5.0%107

Pardmelro Valor

1 Origin Bruker BioSpin GrrbH CFs

2 Sobvent cociz

3 Tenperature 298.2 //

4 Pulse Sequence zgig 1 =

5 Experiment 1D NP a

6 Number of Sans 16 Y

7 Recelver Gain 10L.0 S

8 Relaxation Delay 1.0000

9 Pulse Width 12.0000

10 Acquisition Time 0.5767

11 Spectrometer Frequency 470.59 -

12 Spectral Width 113636.4 3

13 Lowest Frequency -103877.4 1

14 Nudeus 19F

15 Acquired Sze 65536

16 Spectral Size 65536
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f1 (ppm)

2-(thiophen-3-yl)-3-(thiophen-3-ylethynyl)pyridine 3k



Pardmelro
Origin
Salvent
Terrperature
Pulse Sequence
Experirent
Nurrber of S@ans
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

== A

Valor

Bruker BioSpin GrmbH
coclz

208.2

zg30

1D

16

203.0

1.0000

10,0000

5.2954

11 Spectrareter Frequency 300.13

~16000

~15000

~14000

~13000

~12000

~11000

-10000

~2000

~8000

-7000

~6000

~5000

~4000

~3000

-2000

-1000

—-1000

—42000

~40000

-38000

~36000

~34000

-32000

~30000

-28000

-26000

~24000

-22000

~20000

~18000

~16000

~14000

~12000

~10000

-8000

~6000

—4000

~2000

-0

12 Spectral Width 6188.1
13 Lowest Frequency -1247.1
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Size 65536
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f1 (ppm)
Pardmetro Malor
1 Origin Bruker BioSpin GrmbH
2 Solvent coclia
3 Terperature 298.2
4 Pulse Sequence zgpg30
5 Bxperiment 1D .
6 Murber of S@ns 1024 g
7 Recsiver Gain 2050.0 =
8 Relaxation Delay 2.0000 e
9 Pulse Wdth 10.0000 |
10 Acquisition Time 1.8176
11 Spedtrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1459.0
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 63536
S
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3-(oct-1-yn-1-yl)-2-(thiophen-3-yl)pyridine 3l



Pardmetro

Origin

Solvent
Tenperature
Pulse Sequence
Experiment
Nurrber of S@ans
Receiver Gain

R elaxation Delay
Pulse Wdth

10 Acquisidon Time

[=R-- R - BT A S R S

Malor

Bruker BioSpin GrmbH
coclz

298.2

zg30

1D

16

28.5

1.0000

10.0000

5.205

11 Spectrometer Frequency 300.13

~11000

-10000

~2000

~8000

-7000

—6000

~5000

~4000

-3000

~2000

~1000

~110000

~100000

~90000

~80000

~70000

~60000

~50000

~40000

~30000

~20000

~10000

0

12 Spectral Width 6188.1
13 Lowest Frequency -1247.1
14 Mudeus 1H =
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f1 (ppm)
Pardmetro Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent coclz
3 Terperature 208.4
4 Pulse Sequence 7apg30
5 Experiment 1D
6 Murrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Wdth 10,0000
10 Acquisition Time 1.8176
11 Spedirometer Freguency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1463.3
14 Mudeus 13C
15 Acquired Sze 32768
16 Spectral Size 63536
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3-(phenylethynyl)-2-(thiophen-2-yl)pyridine 3m

PardmeTo
Origin
Solvent
Temperature
Pulse Sequence
Experirment
Murrber of S@ns
Receiver Gain
Relzxation Delay
Pulse Width
10 Acquisidion Time

LI R - R

Valor

Bruker BioSpin GrmbH
cociB

208.2

7030

1D

16

57.0

1.0000

10.0000

5.2954

11 Spedtrometer Frequency 300.13

~23000

~22000

~21000

~20000

~19000

~18000

~17000

~16000

~15000

~14000

~13000

~12000

~11000

~10000

~a000

~8000

~7000

—6000

~5000

-4000

~3000

~2000

-1000

-0

—1000

-220000

~210000

-200000

~190000

-180000

~170000

~160000

~150000

-140000

~130000

~120000

~110000

~100000

~90000

~80000

~70000

~60000

-50000

~40000

~30000

~20000

~10000

-0

12 Spectral Width 6188.1
13 Lovest Fregquency -1246.9
14 Mudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 3
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Pardmelro Valor
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2 Sobvent cociz
3 Terperature 208.2
4 Pulse Sequence zapg30
5 Bperiment 1D
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7 Receiver Gain 2050.0
8 Relzxation Delay 2.0000
9 Pulse Width 10,0000
10 Acquisition Time 1.8176
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12 Spectral Width 18028.8
13 Lowest Frequency -1463.8
14 Nudeus 13C
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16 Spectral Size 65536
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2-(thiophen-2-yl)-3-(p-tolylethynyl)pyridine 3n
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz
3 Terperature 208.2
4 Pulse Sequence 030
5 Experiment 1D
6 Murber of S@ns 16
7 Receiver Gain a0.6
8 Relaxation Delay 1.0000
9 Pulse Width 10,0000
10 Acquisition Time 5.2954
11 Spectrameter Frequency 300.13
12 Spectral Width 6188.1
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16 Spectral Size 65536
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Pardrretro
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Temperature
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Relaxation Delay
Pulse Width
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Pardrretro
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Solvent
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Pulse Sequence
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11 Spectrometer Frequency 282.40
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Pardrretro
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Pardmetro Valor
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3 Temperature 208.2
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2-(benzo[b]thiophen-3-yl)-3-((4-methoxyphenyl)ethynyl)pyridine 3r
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4 Pulse Sequence zapa30 - &
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- E
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2-(benzo[b]thiophen-3-yl)-3-(phenylethynyl)pyridine 3s
Parametro Valor Peages
1 Origin Bruker BioSpin GrrbH
2 Solvert Coci3 Loy
3 Temperature 298.2
4 Pulse Sequence 30
5 Experiment 1D
6 MNurmber of Scans 16 209090
7 Receiver Gain 40.3
8 Relaxation Delay 1.0000
9 Pubse Wdth 10.0000 0000
10 Acquisition Time 5.2054
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Pardmetro Valor 300000
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3 280000
3 Temperature 208.2
4 Pulse Sequence zgpg30
5 Experiment 1D 260000
& Nurrber of S@ns 1024
7 Receiver Gain 2020.0 Loa0000
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176 220000
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12 Spectral Width 18028.8
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14 Nudeus 13C
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4 Pulse Sequence zg30
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8 Relaxation Delay 1.0000 L1s000
9 Pulse Width 10.0000
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 298.2
4 Pulse Sequence zgfhiggn
5 Experiment 1D
& Murber of Scans 64
7 Receiver Gain 2050.0
8 Relaxation Delay 1.0000 .
9 Pubse Wdth 10.0000 =
10 Acquisition Tire 0.9787 N
11 Spectrometer Frequency 282.40
12 Spectral Width 66964.3
13 Lowest Frequency -61722.4
14 Nudeus 19F
15 Acquired Size 65936
16 Spectral Size 131072
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Pardrretro Valor

1 Origin Bruker BioSpin GrrbH

2 Solvent coci3

3 Temperature 298.1

4 Pulse Sequence zg30

5 Experiment 1D

& Murber of Scans 16

7 Receiver Gain 101.0

8 Relaxation Delay 1.0000

9 Pulse Width 8.0000

10 Acquisition Time 3.2768
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12 Spectral Width 10000.0
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16 Spectral Size 65936
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Pardrretro WValor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.3
4 Pulse Sequence zaig
5 Experiment 1D
& Nurrber of S@ns 16
7 Receiver Gain 101.0
8 Relaxation Delay 1.0000
9 Pulse Width 12.0000
10 Acquisition Time 0.5767
11 Spectrometer Frequency 470,59
12 Spectral Width 113630.4
13 Lowest Frequency -103877.4
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 65536 P
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz
3 Terperature 200.9
4 Pulse Sequence zapg30
5 Bperiment 1D
6 Murber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10,0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1462.2
14 Nudeus 13C
15 Acquired Sze 32768
16 Spectral Size 65536
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Pardmetro Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent coclz
3 Terperature 200.9
4 Pulse Sequence 7apg30
5 Experiment 1D
6 Murrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Wdth 10,0000
10 Acquisition Time 1.8176
11 Spedirometer Freguency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1462.2
14 Mudeus 13C
15 Acquired Sze 32768
16 Spectral Size 63536
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6-(p-tolyl)thieno[2,3-h]quinoline 4b



Pardmretro
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Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sa@ns
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquistdon Tirre

L= R = R R A

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size
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3 Temperature 298.6
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9 Pulse Width 10.0000 g
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11 Spectrometer Frequency 75.47 I
12 Spectral Width 18028.8
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16 Spectral Size 65936
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6-(m-tolyl)thieno[2,3-h]quinoline 4c

Pardmetro \alor 24000
1 Origin Bruker BioSpin GrmbH ~23000
2 Solvent cociz 32000
3 Tenperature 208.2
4 Pulse Sequence 7030 ~21000
5 Experiment 1D {20000
6 Murrber of S@ns 16
7 Receiver Gain 50.8 ~19000
8 Relaxation Delay 1.0000 18000
9 Pulse Width 10.0000
10 Acquisidion Time 5.2954 -17000
11 Spedtrometer Frequency 300.13 16000
12 Spectral Width 6188.1
13 Lowest Frequency -1246.9 -15000
14 Mudeus 1H [ 14000
15 Acquired Size 32768
16 Spectral Size 65536 ~13000
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH ~45000
2 Sobvent cociz
3 Terperature 208.2
4 Pulse Sequence zapg30
5 Bxperiment 1D ~40000
6 Murber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Wdth 10.0000 35000
10 Aaquisition Time 1.8176 ﬁ
11 Spectrameter Frequency 75.47 2
12 Spectral Width 18028.8 =
13 Lowest Frequency 14610 | 30000
14 Nudeus 13C
15 Acquired Sze 32768
16 Spectral Size 65536
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6-(o-tolyl)thieno[2,3-h]quinoline 4d
~19000
Pardmelro Valor
1 Origin Bruker BioSpin GmbH 18000
2 Sobvent cociz
3 Tenperature 298.2 17000
4 Pulse Sequence zg30
= @ ~16000
5 Experiment 1D =
6 Murrber of S@ns 16 b 15000
7 Receiver Gain 50.8 i
8 Relzxation Delay 1.0000
9 Pulse Width 10.0000 [FLa000
10 Acquisition Time 5.2954 13000
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1 12000
13 Lowest Frequency -1247.0
14 Mudeus 1H 11000
15 Acquired Sze 32768
16 Spectral Size 65536 10000
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Pardmetro Malor
1 Origin Bruker BioSpin GrmbH
2 Solvent cociE
3 Tenperature 298.2
4 Pulse Sequence zgpg30
5 Experiment 1D
6 Murrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisidon Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1462.6
14 Mudeus 13C
15 Acquired Size 32768
16 Spectral Size 63536 i
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6-(4-(tert-butyl)phenyl)thieno[2,3-h]quinoline 4e



Pardrretro Valor
1 Origin Bruker BioSpin GrrbH Lasooo
2 Solvent coci3
3 Temperature 298.2
4 Pulse Sequence zg30
5 Experiment 1D
40000
& Murber of Scans 16
7 Receiver Gain 50.8
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000 L3s000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1246.8 | 30000
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65936
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Pardrretro WValor ~70000
1 Origin Bruker BioSpin GrrbH
2 Solvert coc lessia
3 Temperature 208.2
4 Pulse Sequence zgpg30
5 Experiment 1D L0000
& Nurrber of S@ns 1024
7 Receiver Gain 2020.0
8 Relaxation Delay 2.0000 ~55000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47 =000
12 Spectral Width 18028.8
13 Lowest Frequency -1460.1
14 Nudeus 13C [
15 Acquired Size 32768
16 Spectral Size 65536 40000
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6-(4-methoxyphenyl)thieno[2,3-h]quinoline 4f



Pardmetro

Origin

Solvent
Tenperature
Pulse Sequence
Experiment
Nurrber of S@ans
Receiver Gain

R elaxation Delay
Pulse Wdth

10 Acquisidon Time

[=R-- R - BT A S R S

Malor

Bruker BioSpin GrmbH
coclz

300.7

zg30

1D

16

012.0

1.0000

10.0000

6.3439

11 Spectrometer Freguency 250,13

12 Spectral Width

13 Lowest Frequency
14 Mudeus

15 Acquired Size

16 Spectral Size

5165.3
-1038.5
1H
32768
63536
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz
3 Terperature 301.3
4 Pulse Sequence zapg30
5 Experiment 1D =
6 Murber of S@ns 1024 g
7 Receiver Gain 2050.0 =
8 Relaxation Delay 2.0000 [N
9 Pulse Width 10,0000
10 Acquisition Time 2.1846
11 Spedtrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1200.3
14 Nudeus 13C
15 Acquired Sze 32768
16 Spectral Size 65536
£33885553382
ISREANARRERT 3
PRGNV
T T L A S L Ay o el
T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 70 60 50 40 30 20 10 i}

a0
f1 (ppm)



6-(4-fluorophenyl)thieno[2,3-h]quinoline 4h

Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zg30
5 Experiment 1D
6 MNurrber of S@ns 16
7 Receiver Gain 128.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1247.0
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent cpci3
3 Temrperature 208.2
4 Pulse Sequence 2gpg30
5 Experiment 1
6 Nurber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Wdth 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47 g
12 Spectral Width 18028.8 g
13 Lowest Frequency -1450.1 <
14 Nudeus 13C
15 Acguired Size 32768
16 Spectral Size 65536
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zgfhiggn
5 Experiment 1D
6 Nurrber of Scans 64
7 Receiver Gain 2050.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 0.9787
11 Spectrometer Frequency 282.40
12 Spectral Width 66964.3 o
13 Lowest Frequency -61722.4 o
14 Nudeus 15F i
15 Acquired Size 65936
16 Spectral Size 131072
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6-(2-fluorophenyl)thieno[2,3-h]quinoline 4i



Pardmetro Valor 10000
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.2
4 Pulse Sequence zg30 000
5 Experiment 1D
& Nurrber of S@ns 16
7 Recewver Gain 28.5 L8000
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.204
11 Spectrometer Frequency 300.13 7000
12 Spectral Width 6188.1
13 Lowest Frequency -1361.7
14 Nudeus 1H
15 Acquired Size 32768 6000
16 Spectral Size 65536
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Pardmretro WValor it
1 Origin Bruker BioSpin GrrbH
2 Solvent coc [0
3 Temperature 208.2
4 Pulse Sequence zgpg30 70000
5 Experiment 1D
& Nurrber of S@ns 1024
7 Recewer Gain 2050.0 [Foo 00
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000 Leooon
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8 [=000
13 Lowest Frequency -1462.2
14 Nudeus 13C 50000
15 Acquired Size 32768
16 Spectral Size 65536
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Pardmetro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.2
4 Pulse Sequence zgfhiggn
5 Experiment 1D
& Nurrber of S@ns o
7 Receiver Gain 2020.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 0.9787 =
11 Spectrometer Frequency 282.40 =
12 Spectral Width 66964.3
13 Lowest Frequency -61722.4
14 Nudeus 19F
15 Acquired Size 65536
16 Spectral Size 131072
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6-(thiophen-3-yl)thieno[2,3-h]quinoline 4k
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz -
3 Terperature 208.2 -
4 Pulse Sequence 2030 1 R
5 Btperiment 1D =
6 Murrber of S@ans 16 N .
7 Receiver Gain 90.5
8 Relaxation Delay 1.0000
9 Pulse Width 10,0000
10 Acquisition Time 5.2954
11 Spectrameter Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1246.8
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Size 65536
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Pardmetro Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent coclz .
3 Terperature 208.2 e
4 Pulse Sequence 7gpg30 i =
5 Experiment 1D S N/
6 Murrber of S@ns 1024 iz —
7 Receiver Gain 2050.0 =
8 Relaxation Delay 2.0000 =
9 Pulse Wdth 10,0000
10 Acquisition Time 1.8176
11 Spedirometer Freguency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1458.5
14 Mudeus 13C
15 Acquired Sze 32768
16 Spectral Size 63536
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6-hexylthieno[2,3-h]lquinoline 4l



ag
f1 (ppm)

Pardmetro Valor
1 Origin Bruker BioSpin GrrbH 5500
2 Solvent coci3 =
3 Temperature 208.2 N/
4 Pulse Sequence zg30 Lsooa
5 Experiment 1D
& Nurrber of S@ns 16
7 Recewver Gain 90.5
8 Refaxation Delay 1.0000 [F1590
9 Pulse Width 10.0000
10 Acquisition Time 5.204
11 Spectrometer Frequency 300.13 Mmoo 4000
@ T &
12 Spectral Width 6188.1 coo
13LovestFrequency  -1246.9 S
14 Nudeus 1H L3s00
15 Acquired Size 32768
16 Spectral Size 65536
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Pardrretro Walor
38000
1 Origin Bruker BioSpin GrrbH
R
2 Solvent coch L3600
3 Temperature 298.2 N,
4 Pulse .Sequence zgpg30 ~34000
5 Experiment 1D
o
6 Nurrber DfS.GﬂS 1024 g L32000
7 Receiver Gain 2050.0 =}
r
8 Relaxation Delay 2.0000 A
= 30000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176 L2800
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8 Lag000
13 Lowest Frequency -1457.9
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15 Acquired Size 32768 [
16 Spectral Size 65936
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4-phenylthieno[3,2-h]quinoline 4m

Pardrretro

Origin

Solvent
Termperature
Pulse Sequence
Experiment
Nurrber of Sa@ns
Receiver Gain
Relaxation Delay
Pulse Width

10 Acquisiion Time

W@ N B W

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Walor

Bruker BioSpin GrrbH
cDci3

298.2
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11 Spectrometer Frequency 300.13
6188.1
-1246.9
1H
32768
65536

7.26 CDA3

DCM

10.0 9.5 9.0

8.5 a.0 7.5 7.0 6.5 6.0 5.5

5.0
f1 (ppm)

4.5

45000

40000

35000

~30000

25000

20000

~15000

10000

5000

-0




Pardrretro
Qrigin
Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sans
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

L om N R W e

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size
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Bruker BioSpin GrrbH
coci3

297.9
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1D
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11 Spectrometer Frequency 62.90
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6-(p-tolyl)benzo[4,5]thieno[2,3-h]quinoline 4n

Pardrretro

Origin

Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sans
Receiver Gain
Relaxation Delay
Pulse Width

10 Acquisition Time

PR N
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coci3 L
b )
30 [ )
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11 Spectrometer Frequency 300.13

12 Spectral Width 6188.1
13 Lowest Frequency -1246.6
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15 Acquired Size 32768
16 Spectral Size 65936
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Pardmetro Valor
1 Origin Bruker BioSpin GrrbH [+#5000
2 Solvent cocis Me
3 Temperature 208.2 70000
4 Pulse Sequence zgpg30 I =
5 Experiment 1D N/
6 Number of Sans 1024 5 [S3008
7 Receiver Gain 2020.0
8 Relaxation Delay 2.0000 60000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47 35000
12 Spectral Width 18028.8
13 Lowest Frequency -1460.6 Lsanoo
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 45000
40000
8
g 135000
@
[T = = R T Wl Y= e
NBIRSx8HETR =
HUNRARKNKNNR 30000
e =
25000
~20000
CRERERERN w©
CYTHRERAA = 15000
i e o et =
prccCayS |
10000
1
|
s 1 k F5000
‘ | | M, 8 Lo
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 an 80 70 60 50 40 30 20 10 0

f1 (ppm)

6-(4-(tert-butyl)phenyl)benzo[4,5]thieno[2,3-h]quinoline 4q
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz
3 Terperature 208.1
4 Pulse Sequence 030
5 Experiment ) ¥
6 Murber of S@ns 16
7 Receiver Gain 63.2
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768
11 Spectrameter Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1923.9
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Size 65536
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Pardmetro Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent cociE Bu
3 Terperature 208.2 O
4 Pulse Sequence 7apg30 =
5 Experiment 1D l >
6 Number of Sans 1024 L
7 Receiver Gain 101.0
8 Relaxation Delay 2.0000 O
9 Pulse Wdth 10,0000
10 Acquisition Time 1.0879
11 Spectrometer Frequency 125.76 g
12 Spectral Width 30120.5 g
13 Lowest Frequency _M450.8 s g g
14 Mudeus 13C T9
15 Acquired Sze 32768
16 Spectral Size 32768
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6-(4-methoxyphenyl)benzo[4,5]thieno[2,3-h]quinoline 4r
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Pardmetro Malor
1 Origin Bruker BioSpin GrmbH
2 Solvent coclz
3 Tenperature 208.1
4 Pulse Sequence 930
5 Experiment 1D
6 Murrber of S@ns 16
7 Receiver Gain 63.2
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisidon Time 3.2768
11 Spectrometer Freguency 500,13
12 Spectral Width 10000.0
13 Lowest Frequency -1923.8
14 Mudeus 1H
15 Acquired Size 32768
16 Spectral Size 63536
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent coclz
3 Terperature 208.1
4 Pulse Sequence zapg30
5 Experiment 1D
6 Murrber of S@ns 1024
7 Receiver Gain 101.0
8 Relzxation Delay 2.0000
9 Pulse Width 10,0000
10 Acquisition Time 1.0879
11 Spedrometer Frequency 125.76
12 Spectral Width 30120.5
13 Lowest Frequency -2469.5
14 Nudeus 13C
15 Acquired Sze 32768
16 Spectral Size 32768
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6-phenylbenzo[4,5]thieno[2,3-h]quinoline 4s

{22000
Pardrretro Walor
21000
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3 ~20000
3 Temperature 298.2
4 Pulse Sequence zg30 19000
5 Experiment 1D birgs
6 MNurrber of S@ns 16
7 Receiver Gain 114.0 L17000
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000 ~16000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13 15000
12 Spectral Width 6188.1
13 Lowest Frequency -1246.7 14000
14 Nudeus 1H L13000
15 Acquired Size 32768
16 Spectral Size 65536 12000
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 297.9
4 Pulse Sequence zgpg30
5 Experiment 1D
& Murber of Scans 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1203.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65936
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6-(4-fluorophenyl)benzo[4,5]thieno[2,3-h]quinoline 4t
Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zg30
5 Experiment 1D
& Murber of Scans 16
7 Receiver Gain 256.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1247.1
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65936
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Pardmretro WValor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.2
4 Pulse Sequence zgpg30
5 Experiment 1D
& Nurrber of S@ns 1024
7 Receiver Gain 2020.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1450.4
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536

—77.16DCI3

FHHEEZ28ARNYERARZERER
SEZARAAAAGRRRASNANEES
R e Gt
|
2R i
2z . ‘
[ ,
N l l
Iy | N (-
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 a0 a0 70 60 50 40 30 20 10
f1 (ppm)
Pardmretro WValor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.2
4 Pulse Sequence zgfhiggn
5 Experiment 1D
& Nurrber of S@ns o
7 Receiver Gain 2020.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 0.9787
11 Spectrometer Frequency 282.40
12 Spectral Width 66964.3
13 Lowest Frequency -61722.4 bS]
14 Nudeus 1oF 2
15 Acquired Size 65536
16 Spectral Size 131072
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3-bromo-2-((4-(tert-butyl)phenyl)ethynyl)pyridine 5a

Pardrretro Walor
1 Origin Bruker BioSpin GrrbH ]
2 Solvent o 2, B T
3 Temperature 298.1 =
4 Pulse Sequence zg30 .}\\
5 Experiment 1D
6 MNurrber of S@ns 16
7 Recaiver Gain 362.0 Bu
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 6.3439
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.0
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3 B
3 Temperature 209.3 |
4 Pulse Sequence zgpg30 =
5 Experiment 1D
6 Nurrber of Scans 1024
7 Receiver Gain 2050.0 Bu
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1189.6 B ﬁ f
14 Nudeus 13C & ek
15 Acquired Size 32768 #
16 Spectral Size 32768 i
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3-bromo-2-((4-methoxyphenyl)ethynyl)pyridine 5b

Pardmetro Valor g
1 Origin Bruker BioSpin GrbH
2 Solvent cociB = Br
3 Temperature 298.1 ‘
4 Pulse Sequence zg30 N/ \\\\
5 Experiment 1D
& Number of S@ns 16
7 Receiver Gain 1010 One
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768
11 Spedroreter Frequency 500.13
12 Spedral Width 10000.0
13 Lowest Frequency -1923.9
14 Nucleus 1H
15 Acquired Size 32768
16 Spedral Size 65536
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Pardrretro Valor
1
1 Origin Bruker BioSpin GbH 3.1
2 Solvent coch3
3 Temperature 208.1 o Br
4 Pulse Se
Sy g0 » Fa.5x10™
5 Experiment 1D ™ \:\\
6 Nurrber of Saans 1024
7 Receiver Gain 101.0
8 Relaxation Delay 2.0000 OMe Laox1o™
9 Pulse Width 10.0000
10 Acquisition Time 1.0879
11 Spectrometer Frequency 125.76 i
12 Spectral Width 30120.5 r3.5%10
13 Lovest Frequency 24724
14 Nudeus 13C no
15 Acquired Sz 32768 x5
cquirs e B *3.U><1Elu
16 Spectral Size 32768
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3-bromo-2-((4-(trifluoromethyl)phenyl)ethynyl)pyridine 5¢



Pardrretro alor
1 Origin Bruker BioSpin GrrbH
2 Solvent CDCi3
3 Temperature 298.2 B
4 Pulse Sequence zg30 k
5 Experiment 10 |
& Number of Scans 16 NT TSy
7 Receiver Gain 256.0
8 Relaxation Delay 2.0000 F
9 Pulse Wdth 10.0000 #
10 Acquisition Tirme 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1245.6
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardmetro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.2
4 Pulse Sequence zgpg30
5 Experiment 1D ~BF
6 Nurber of S@ns 1024 |
7 Receiver Gain 2050.0 i \\\\
8 Relaxation Delay 2.0000 N
Bo9R
9 Pulse Width 10.0000 RERE
10 Acquisition Tire 1.8176 Fs
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1457.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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Pardmetro Valor 5

1 Origin Bruker BioSpin GrrbH [5%10

2 Solvent coCi3

3 Temperature 208.2

4 Pulse Sequence zgfhiggn 9

5 Experiment 10 e Br F4.0x10

6 MNurrber of S@ns 64 | P

7 Recewver Gain 2050.0 N \\\\,

8 Relaxation Delay 1.0000 §

9 Pulse Width 10.0000 r3.5%10

10 Acquisition Time 0.9787 Fs

11 Spectrometer Frequency 282.40 o

12 Spectral Vdth 66964.3 o

13 Lowest Frequency -61722.4 1 Fa.ox1o®

14 Nudeus 19F

15 Acquired Size 65536

16 Spectral Size 65536
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3-bromo-2-(oct-1-yn-1-yl)pyridine 5d



Pardrretro Valor
~14000000
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 298.2 o Br 13000000
4 Pulse Sequence 7030 |
5 Experiment 1D N S
& Murber of Scans 16 S 12000000
h CeHis
7 Receiver Gain 203.0
8 Relaxation Delay 2.0000 L 11000000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13 10000000
12 Spectral Width 6188.1
13 Lowest Frequency -1246.6 ol
14 Nudeus H B 8000000
15 Acquired Size 32768 nge N
B
16 Spectral Size 32768 G L 8000000
~7000000
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Pardrretro WValor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3 r3.5x107
3 Temperature 2038.5 8 Br
4 Pulse Sequence zgpg30 |
=
5 Experiment 1D N
6 MNurrber of S@ns 1024 CaHis
d 1
7 Receiver Gain 2050.0 2 -E.UXIDT
8 Relaxation Delay 2.0000 i
9 Pulse Wdth 10.0000 T
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8 B 7
13 Lowest Frequency -1457.7 25210
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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3-bromo-2-(m-tolylethynyl)pyridine 5e



Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 208.2 Br
4 Pulse Sequence 2030 = ‘ =
5 Experiment 1D i
6 MNurrber of S@ns 16 N ':._"\
7 Receiver Gain 144.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acguisition Tirre 5.2054 Me
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1246.6
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Valor

Ls.sx10”

rs.ox10”

Lasx10”

ka.0x10”

F3.5x107

L3.ox10”

ra.5%107

r2.0x10”

t1.5x107

r1.0x10”

t5.0x10°

0.0

1 Origin Bruker BioSpin GrrbH i
2 Solvent coch3 9
3 Temperature 208.8 ; Br
4 Pulse Sequence zgpg30 I
5 Experiment 1D
6 MNurrber of S@ns 1564 Q}
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acguisition Tirre 1.8176 Me
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1458.1
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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4-((3-bromopyridin-2-yl)ethynyl)-N,N-dimethylaniline 5f



Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3 s
3 Temperature 208.2 L Br
4 Pulse Sequence zg30 ‘ 25
5 Experiment 1D =
6 Nurrber of Scans 16 N \\\\
7 Receiver Gain 575.0
8 Relaxation Delay 1.0000 N Mes
9 Pulse Width 10.0000
10 Acquisition Time 6.3439
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.8
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.0 Br
4 Pulse Sequence zgpg30 ‘ B
5 Experiment 1D =
6 MNurrber of S@ns 1024 N \\\:‘
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000 N Me,y
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1202.6
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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3-bromo-2-(phenylethynyl)pyridine 5g

FL./UuAlU
Pardrretro Valor °
1 Origin Bruker BioSpin GrrbH [FHE010
2 Solvert Coci3 &
3 Temperature 208.1 2B r1.50%10
4 Pulse Sequence zg30 | 5
5 Experiment 1D N SN L140x10%
6 Nurrber of Sa@ns 16
7 Receiver Gain 63.2 12
1. x
8 Relaxation Delay 1.0000 00
9 Pulse Wdth £.0000 &
10 Acquisition Tire 3.2768 r1.20x10
11 Spectrometer Frequency 500.13
12 Spectral Vidth 10000.0 Fi.1ox10®
13 Lowest Freguency -1924.0
14 Nudeus 1H Lioox1o®
15 Acquired Size 32768
16 Spectral Size 63536 1
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Pardmetro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent cDCi3
3 Temperature 208.1 S
4 Pulse Sequence zgpg30 | i
5 Experiment 1D N \\\:,
& Murber of Scans 1024
7 Receiver Gain 101.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.0879
11 Spectrometer Frequency 125.76
12 Spectral Width 30120.5
13 Lovest Frequency -2472.6
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
Hnid 583
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3-bromo-2-(p-tolylethynyl)pyridine 5h
Pardmetro Valor
1 Origin Bruker BioSpin GmbH B
2 Solvent CDCli3 | A
3 Temperature 298.2 -‘\\\\._
4 Pulse Sequence zg30
5 Experiment 1
& Number of Scans 16 Me
7 Receiver Gain 161.0 ﬁ
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2954
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1245.7
14 Nudeus H
15 Acquired Size 32758
16 Spectral Size 65536
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Pardmetro Valor
1 Origin Bruker BioSpin GmbH S
2 Solvent cpci3 =
3 Temperature 298.7 -‘\\\\._
4 Pulse Sequence zgpg30
5 Experiment 1
& Number of Scans 024 Me
7 Receiver Gain 2050.0
8 Relaxation Delay 2,0000
9 Pulse Width 10.0000
10 Acquisition Time 18176
11 Spectrometer Frequency 75.48
12 Spectral Width 13028.8
13 Lowest Frequency -1458.5
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65535
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3-bromo-2-((4-fluorophenyl)ethynyl)pyridine 5i
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Pardrretro
Qrigin
Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sans
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

L om N R W e

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Valor

Bruker BioSpin GrrbH
coci3

298.2

zg30

1D

16

256.0

1.0000

10.0000

5.2054

11 Spectrometer Frequency 300.13

6188.1
-1245.7
1H
32768
65536
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Pardrretro WValor
1 Origin Bruker BioSpin GrrbH B
2 Solvert coc3 .
3 Temperature 208.8 Y
4 Pulse Sequence zgpg30
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.48 o
12 Spectral Vidth 18028.8 5]
13 Lowest Frequency -1457.4 f
14 Nudeus 13C T
15 Acquired Size 32768
16 Spectral Size 65536
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Pardrretro Valor L320000

1 orign Bruker BioSpin GnbH 5 Br

2 Solvert oci3 P | 300000

3 Temperature 298.3 N N

4 Pulse Sequence zgfhiggn

5 Experiment 1D 280000

6 Nurrber of Scans 64 F

7 Receiver Gain 2050.0 L260000

8 Relaxation Delay 1.0000

9 Pulse Width 10.0000

10 Acquisition Time 0.9787 240000

11 Spectrometer Frequency 282.38

12 Spectral Width 66964.3 220000

13 Lowest Frequency -61722.4 ]

14 Nudeus 19F 3

15 Acauired Sze 65536 [290000

16 Spectral Size 131072
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3-bromo-2-(cyclohexylethynyl)pyridine 5j



124000
Pardrretro valor
1 Origin Bruker BioSpin GrrbH B 23000
2 Solvent coch3 | L22000
3 Temperature 208.2 M \‘\;
4 Pulse Sequence zg30 21000
5 Experiment 1D 20000
6 Nurrber of Scans 16
7 Receiver Gain 724.0 ~19000
8 Relaxation Delay 1.0000 T
9 Pulse Width 10.0000
10 Acquisition Time 6.343% 117000
11 Spectrometer Frequency 250.13
12 Spectral Vildth 5165.3 16000
13 Lowest Frequency -1038.7 li5000
14 Nudeus 1H
12 fcured T L7 FHHEbYENa2SRRLESLBEBaENTERgy 14000
16 Spectral Size 65536 itk krdr e ek T e threr b thrsirrakry
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Pardrretro valor 44000
1 Origin Bruker BioSpin GrrbH B L42000
2 Solvent e |
3 Temperature 208.2 M \‘\; 40000
4 Pulse Sequence 2gpg3d
5 Experiment 1D -38000
6 Nurrber of Scans 1024
7 Receiver Gain 2050.0 [:70840
8 Relaxation Delay 2.0000 L34000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846 L32000
11 Spectrometer Frequency 62.90 =
o
12 Spectral Vildth 15000.0 a 30000
13 Lowest Frequency -120L.0 b
14 Nudeus 13C TR 28000
15 Acquired Size 32768 I
16 Spectral Size 65536 26000
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2-((4-(tert-butyl)phenyl)ethynyl)-3-(thiophen-3-yl)pyridine 6a



F2.10%10"
Parimetro Valor &8 Fa.00x10"
1 Origin Bruker BioSpin GrrbH 12
= ~=1.90x%
2 Solent e L3010
3 Tenperature 298.0 e L1.80x10"
4 Pulse Sequence zg30 | i
5  BExperiment 1D N \‘:\ F1.70x%10%
6  Nurrber of S@ans 16 &
7 Receiver Gain 14.6 ; F1.60%10
8 Relaxation Delay 1.0000 Bu &
9 Pulse Width 8.0000 ri.50%10
10 Acquisition Time 3.2768 -
11 Spedrometer Frequency 500.13 .
12 Specral Width 10000.0 L1.30%10%
13 Lowest Frequency -1977.2
14 Nudeus 1H F1.20%10%
15 Acquired Size 32768 i
16 SpecalSze 65536 F1.10%10
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Pardrretro Valor
12
1 Origin Bruker BioSpin GrrbH r2.00x10
2 Solvent coci3 &
3 Temperature 2938.0 == r1.80x10
4 Pulse Sequence zgpg30 o 12
¢ Bt £ | S F1.80%10
6 MNumber of Sa@ns 1024 = 1z
i F1.70%
7 Receiver Gain 101.0 S 1708
8 Relaxation Delay 2.0000 L1.60x102
9 Pulse Width 10.0000 By
10 Acquisition Time 1.0879 L iismsgiz
11 Spectrometer Frequency 125.76
12 Spectral Width 30120.5 L140x102
13 Lowest Frequency -2485.5
14 Nudeus 13C L1.30x10%
15 Acquired Size 32768
16 Spectral Sze 37768 r1.20%10%
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2-((4-methoxyphenyl)ethynyl)-3-(thiophen-3-yl)pyridine 6b

Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.0
4 Pulse Sequence zg30 o == S
5 Experiment 1D ] N S
6 Nurrber of Sa@ns 16 |
=
7 Receiver Gain 63.2 M _\\\
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768 OMe
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1924.3
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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Lo.oxio™
Pardrretro valor
1 origin Bruker BioSpin GrrbH Fa.sx10™
2 Solvent o3
3 Temperature 208.0 ra.ox10™
4 Pulse Sequence 2apg30 s
5 Experiment 1D Ty R L7 5x10™
& Nurber of S@ns 1024 |
] =
7 Receiver Gain 101.0 ¥ \\\\ L7.ox1o™t
8 Relaxation Delay 2.0000
9 Pulse Wdth 10.0000 L asipll
10 Acquisition Tire 1.0879 Ohe
11 Spectrometer Frequency 125.76 Le U><1Elu
12 Spectral Width 30120.5 :
13 Lowest Freguency -2473.0 11
14 Nudeus 13 Sy
15 Acquired Size 32768 1
F5.0%10
16 Spectral Size 32768
ba.sxio™
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3-(thiophen-3-yl)-2-((4-(trifluoromethyl)phenyl)ethynyl)pyridine 6¢



Pardmetro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent cocl3
3 Temperature 208.2
; = 5 4 Pulse Sequence zg30
S e g N DN i
N N | N 6 Murrber of S@ns 16
B ke ™ S 7 Receiver Gain 256.0
g 8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
Fa 10 Acquisition Tire 5.2054
11 Spedrometer Frequengy 300.13
12 Speciral Width 6188.1
13 Lowest Frequency -1246.6
14 Nucleus 1H
15 Acquired Size 32768
16 Specral Sze 32768
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 208.2 o
4 Pulse Sequence zgpg30 5
5 Experiment 1D = caak
6 MNurrber of S@ns 1024 . “\/S
7 Recelver Gain 2050.0 |
& Relaxation Defay 2.0000 N ™
9 Pulse Width 10.0000 ke
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47 CF3
12 Spectral Width 18028.8
13 Lowest Frequency -1458.1
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro

Walor

1 Origin Bruker BioSpin GrrbH

2 Solvent coci3

3 Temperature 208.2

4 Pulse Sequence zgfhiggn = =

5 Experiment 1D .

& Murber of Scans 64 | = “

7 Receiver Gain 2050.0

8 Relaxation Delay 1.0000 N Q

9 Pulse Width 10.0000

10 Acquisition Time 0.9787 Fa

11 Spectrometer Frequency 282.40

12 Spectral Width 66964.3 o

13 Lowest Frequency -61722.4 o

14 Nudeus 19F f

15 Acquired Size 65936

16 Spectral Size 65936
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2-(oct-1-yn-1-yl)-3-(thiophen-3-yl)pyridine 6d
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r0.0




Pardrretro valor (8500000
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3 = Ty 18000000
3 Temperature 208.2 T C"\c’rj‘
4 Pubs Secuence 2030 » 17500000
e I
urrper ans C H o oedoed
8" 3 F
7 Receiver Gain 362.0 \‘f# 7090000
8 Relaxation Delay 1.0000
9 Pule Width 10.0000 6300000
10 Acquisition Time 6.3439
11 Spectrometer Frequency 250.13 6000000
12 Spectral Width 5165.3
13 Lowest Frequency -1038.5 15500000
14 Nudeus 1H
15 Acquired Size 32768 Lsunannn
16 Spectral Size 32768
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3-(thiophen-3-yl)-2-(m-tolylethynyl)pyridine 6e

Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
==
3 Temperature 298.2 s
4 Pulse Sequence 030 = =
5 Experiment 1D |
& Number of S@ns 16 N \‘;\‘ ﬁ
7 Receiver Gain 812.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 6.3430 Me
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardmetro alor g
1 Origin Bruker BioSpin GrrbH 2
2 Solvent coci3 IS o
3 Temperature 207.8 ]
4 Pulse Sequence zgpg30 S =
5 Experiment 1D | -
& MNurmber of S@ns 1024 NT ey
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Tire 2.1846 Me
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1201.0
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65936
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N,N-dimethyl-4-((3-(thiophen-3-yl)pyridin-2-yl)ethynyl)aniline 6f
Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent cocl3 e
3 Temperature 208.2
4 Pulse Sequence 2030 | = \/5
5 Experiment 1D P
6 Nurrber of Scans 16 E N “‘Q\
7 Receiver Gain 203.0
8 Relaxation Delay 2.0000
Il
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1246.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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=
Pardmetro Walor r4.2x10
1 Origin Bruker BioSpin GrrbH La.ox1o’
2 Solvent coci3 i
3 Temperature 208.6 5 L3.ax10’
- ;
4 Pulse Sequence zgpg30 | =
5 Experiment 1D P F3.6x10°
& Number of S@ns 1024 N7 T ?
7 Recewver Gain 2050.0 F3.4%10
8 Relaxation Delay 2.0000 Me 4
9 Pulse Width 10,0000 2 r3.2x10
10 Acquisidon Time 1.8176 4
11 Spactrometer Frequancy 75.47 [FA-0%10
12 Spectral Vildth 18028.8 2
13 Lovest Frequency -1450.4 r2.8x10
14 Nudeus 13C Ls.6%107
15 Acquired Size 32768 i
16 Spectral Size 32768 Lo axia’
k22107
F2.0x10”
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2-(phenylethynyl)-3-(thiophen-3-yl)pyridine 6g



Pardrretro Valor
1 Origin Bruker BioSpin GrrbH —
2 Solvent coci3 \\/5
3 Temperature 208.2 1 =y
4 Pulse Sequence zg30 =
5 Experiment 1D .
6 Nurrber of Scans 16
7 Receiver Gain 2.6
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1247.0
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65936
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH —
2 Sobvent cDci3 “/S
3 Temperature 208.2 1 =
4 Pulse Sequence zgpg3l “
5 Experiment 1D i
6 MNurrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1470.6
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
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3-(thiophen-3-yl)-2-(p-tolylethynyl)pyridine 6h

Pardrretro Walor
1 Origin Bruker BioSpin GrrbH =
2 Sobvent cDci3 o
3 Temperature 298.2
4 Pulse Sequence zg30 2
5 Experivent ) o
6 MNurrber of S@ns 16
7 Receiver Gain 128.0 Me
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13 2
12 Spectral Width 6188.1 o
13 Lowest Frequency -1245.4
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH ==
2 Solvent coci3 \ =
3 Temperature 298.3 |
-
4 Pulse Sequence 2gpg30 NT
5 Experiment 1D
& Murber of Scans 1024
7 Receiver Gain 2050.0 Me
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47 a
12 Spectral Width 18028.8 g
13 Lowest Frequency -1458.1 ey
14 Nudeus 13C [
15 Acquired Size 32768
16 Spectral Size 32768
RRRReRAYNEES
LEERELETEEE
1777074257
bl -
o | ~
2 =
= Fl
g 2
& B
‘ P
P
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 a0 70 60 50 40 30 20 10 i
f1 (ppm)
. T .
2-((4-fluorophenyl)ethynyl)-3-(thiophen-3-yl)pyridine 6i
Pardrretro WValor
1 Origin Bruker BioSpin GrrbH =
2 Solvent coeis St
3 Temperature 208.1 | E
4 Pulse Sequence zg30 N/
5 Experiment i) =
& Nurrber of S@ns 16
7 Recewver Gain 63.2 F
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768
11 Spectrometer Frequency 500,13
12 Spectral Width 10000.0
13 Lowest Frequency -1924.3
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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Pardrretro Walor _—— s
+8.0x10
1 Origin Bruker BioSpin GrrbH SN
2 Solvent coci3 | N
3 Temperature 208.1 N F7.5%10
4 Pulse Sequence 2gpg3d ki
5 Experiment 1D L7.0x10%
6 MNurber of Sans 1024 F
7 Receiver Gain 101.0 4
8 Relaxation Delay 2.0000 r6.5x10
9 Pulse Width 10.0000
10 Acguisition Tire 1.0879 Le.oxin®
11 Spectrometer Frequency 125.76
12 Spectral Width 30120.5 5
13 Lovest Frequency -2476.7 r3.9%10
14 Nudeus 13C
15 Acquired Size 32768 +5.0x10°
16 Spectral Size 32768
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Pardrretro Walor _——
1 Origin Bruker BioSpin GrrbH SN
2 Solvent cocla | Le.ox10°
3 Terperature 208.2 NP g
4 Pulse Sequence zaig A
5 Experiment 1D ssx10®
6 Nurrber of Sa@ns 16 F
7 Receiver Gain 101.0
8 Relaxation Delay 1.0000 rs.ox10®
9 Pulse Width 12.0000
10 Acquisition Tirre 0.5767
11 Spectrometer Frequency 470.59 ta.5x10°
12 Spectral Width 113636.4
13 Lowest Frequency -103877.4
14 Nudeus 19F Laox10®
15 Acquired Size 65536 o
16 Spectral Size 65536 -
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2-(cyclohexylethynyl)-3-(thiophen-3-yl)pyridine 6j

Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3 pas
3 Temperature 208.7 o =
4 Pulse Sequence zg30 |
=
5 Experiment 10 N \\\\
& Nurrber of S@ns 16
7 Receiver Gain 724.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 6.3439
11 Spectrometer Frequency 250.13
12 Spectral Width 5163.3
13 Lowest Frequency -1038.8
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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Pardrretro

Valor

1 Origin Bruker BioSpin GrrbH
2 Solvent coci3 pas
3 Temperature 200.6 o =
4 Pulse Sequence zgpg30
5 Experiment 1D N \:‘\
& Murber of Scans 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1200.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65236
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3-(benzo[b]thiophen-3-yl)-2-((4-(tert-butyl)phenyl)ethynyl)pyridine 6k
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Pardrretro Valor ]
1 Origin Bruker BioSpin GrbH i e
2 Solvent coci3 r4.5x10
3 Temperature 298.2
4 Pulse Sequence zg30
5 Experiment 1D £
6 MNurmber of Scans 16 r4.0x10
7 Receiver Gain 645.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000 7
10 Acquisition Time 6.3430 r3.5x10
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.8 7
14 Nudeus H [:010
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3 L3.sx1n”
3 Temperature 297.9
4 Pulse Sequence 7gpg30
5 Experiment 1D
6 MNurrber of S@ns 1024 fal
7 Receiver Gain 2050.0 ? -E.UXIU?
8 Relaxation Delay 2.0000 2
9 Pulse Width 10.0000 S
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0 7
-2.0%10
13 Lowest Frequency -1202.0
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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3-(benzo[b]thiophen-3-yl)-2-((4-methoxyphenyl)ethynyl)pyridine 6l

PardmeTo Valor

1 Origin Bruker BioSpin GrmbH

2 Solvent cociz

3 Terperature 208.2

4 Pulse Sequence 7030

5 Experiment 1D

6 Murrber of S@ns 16

7 Receiver Gain 724.0

8 Relzxation Delay 1.0000

9 Pulse Width 10.0000

10 Acquisition Time 6.2439

11 Spectrometer Frequency 250.13

12 Spectral Width 5165.3

13 Lowest Frequency -1038.6

14 Mudeus 1H

15 Acquired Sze 32768

16 Spectral Size 32768
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1 7
Pardmetro \alor ~4.2%10
1 Origin Bruker BioSpin GrmbH L4.0%x10"
2 Solvent coclz
3 Temperature 207.8 L3.8x107
4 Pulse Sequence zapg30 -
5 Experiment 1D ~3.6%10
6 Murrber of S@ans 1024 5
7 Receiver Gain 2050.0 410
B8 Relaxation Delay 2.0000 ; Laox1d’
9 Pulse Width 10.0000
10 Aaquisition Time 2.1846 OMe 3.0%10°
11 Spectrometer Frequency 62.90 =
12 Spectral Width 15000.0 -2.8%10°
13 Lowest Frequency -1202.8 5
14 Nudeus 13C +2.6x10
15 Acquired Sze 32768 E
-2.4%10
16 Spectral Size 32768
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Pardrretro

Valor

1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 208.2
4 Pulse Sequence zaig
5 Experiment 1D
& Murber of Scans 16
7 Receiver Gain 101.0
8 Relaxation Delay 1.0000 il
9 Pulse Width 12.0000 %
10 Acquisition Time 0.5767
11 Spectrometer Frequency 470.59
12 Spectral Width 113636.4
13 Lowest Frequency -103877.4
14 Nudeus 19F
15 Acquired Size 65936
16 Spectral Size 65936
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3-(benzo[b]thiophen-3-yl)-2-((4-(trifluoromethyl)phenyl)ethynyl)pyridine 6m
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 208.2
4 Pulse Sequence zg30
5 Experiment 1D
& Murber of Scans 16
7 Receiver Gain 63.2
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1924.3
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65936
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zgpg3l
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 101.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Tire 1.0879 5
11 Spectrometer Frequency 125.76 =
12 Spectral Vidth 30120.5 =3
13 Lowest Frequency -2471.5 i
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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3-(benzo[b]thiophen-3-yl)-2-(oct-1-yn-1-yl)pyridine 6n



-1.90%10™
1.80x10%
L1.70x10%
-1.60x10™
H1.50%10™
1.40x10%
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz Q
3 Terperature 208.2
4 Pulse Sequence 030 o Q‘
5 Experiment 1D |
6 Number of Sans 16 N ™
7 Receiver Gain 63.2 = aHi3
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768
11 Spectrometer Frequency 500.13 bk RS L L L L b
12 Spectral Width 10000.0 e b
13 Lowest Frequency -1924.4
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Size 65536
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PardmeTo Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent cociz O
3 Terperature 208.2
4 Pulse Sequence zapg30 o Q‘
5 Experiment 1D |
6 Number of Sans 1024 N7 g
7 Receiver Gain 101.0 = sHiz
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.0879
11 Spectrometer Frequency 125.76
12 Spectral Width 30120.5
13 Lowest Frequency -2472.5
14 Mudeus 13C
15 Acquired Sze 32768
16 Spectral Size 32768
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3-(benzo[b]thiophen-3-yl)-2-(m-tolylethynyl)pyridine 60

Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zgpg30
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 2050.0
& Refaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1459.1
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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+21000000
Pardrretro valor
1 origin Bruker BioSpin GrrbH [20090000
2 Solvent cocla L
3 Temperature 28.2
4 Pulse Sequence 30 118000000
5 Experiment 1D
6 Nurrber of Scans 16 17000000
7 Receiver Gain 228.0
8 Relaxation Delay 2.0000 16000000
9 Puke Vidth 10.0000
10 Acquisition Tire 5.2054 a0 +15000000
11 Spectrometer Frequency 300.13 e
12 Spectral Vidth 6188.1 14000000
13 Lowest Frequency -1246.6
14 Nudeus H +13000000
15 Acquired Size 32768
16 Spectral Size 32768 12000000
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3-(benzo[b]thiophen-3-yl)-2-(phenylethynyl)pyridine 6p
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 salvent coch m
3 Terperature 208.2 =
4 Pulse Sequence 030 i 3
5 Experiment 1D | =
6 Murber of S@ns 16 >
il
7 Recelver Gain 645.0 =
8 Relaxation Delay 1.0000
9 Pulse Width 10,0000
10 Acquisition Time 6.2439
11 Spectrameter Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1059.5
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Size 65536
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Pardmetro Malor
1 Origin Bruker BioSpin GrmbH
2 salvent cochl ﬁ
3 Terperature 298.1 =
4 Pulse Sequence zgpg30 g
5 Bxperiment 1D | =
6 Murber of S@ns 1024 N/ b
7 Reeiver Gain 2050.0 s
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Freguency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1203.2
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 63536
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3-(benzo[b]thiophen-3-yl)-2-(p-tolylethynyl)pyridine 6q



Pardmetro Valor 42000

1 Origin Bruker BioSpin GrrbH \ R

2 solvert cocla {/JA\

3 Temperature 300.8 = L38000

4 Pulse Sequence za30 i

5 Experiment 1D | = L 36000

6 Nurrber of Scans 16 N/

7 Receiver Gain 812.0 ‘Q_‘ ~34000

8 Relaxation Delay 1.0000

9 Pubse Wdth 10.0000 Me r32000

10 Acquisition Time 6.3439 g0

11 Spectrometer Frequency 250.13

12 Spectral Width 5165.3 L28000

13 Lowest Frequency -1038.6

14 Nudeus 1H 126000

15 Acquired Size 32768 &

16 Spectral Size 65536 & 24000
122000
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28888558
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e
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Pardrretro Walor
~38000

1 Origin Bruker BioSpin GrrbH 3

2 Solvent cocs3 (/_ﬂ\ e

3 Temperature 3016 =

4 Pulse Sequence zgpg30 .

5 Experiment 1D | == S

6 MNurrber of S@ns 1024 N/ 49000

7 Recaiver Gain 2050.0 i E

8 Relaxation Delay 2.0000
~30000

9 Pulse Width 10.0000 Me

10 Acquisition Tirre 21846 g

11 Spectrometer Frequency 62.90 o 28000

12 Spectral Width 15000.0 =

13 Lowest Frequency 1200.8 o 26000

14 Nudeus 13C

15 Acquired Size 3768 24000

16 Spectral Size 65536
22000
20000
~1s000
~16000
14000
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rdgErfrimoFsoinina 12000
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3-(benzo[b]thiophen-3-yl)-2-((4-fluorophenyl)ethynyl)pyridine 6r

Pardrretro

Origin

Solvent
Termperature
Pulse Sequence
Experimrent
Nurrber of Sa@ns
Receiver Gain
Relaxation Delay
Pulse Width

10 Acquisiion Time

W@ N B W

Walor

Bruker BioSpin GrrbH
cDci3

298.1

zg30

1D

16

101.0

1.0000

8.0000

3.2768

11 Spectrometer Frequency 500.13

12 Spectral Width 10000.0
13 Lowest Frequency -1924.0
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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F1.00x10°

~0.00




Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent cocis Fy
3 Temperature 301.1 M=
4 Pulse Sequence zgpg30
5 Experiment 1D e
6 Nurrber of Scans 1024 | -
7 Receiver Gain 2050.0 L
8 Relaxation Delay 2.0000 -
9 Pubse Wdth 10.0000 g -
10 Acquisition Time 2.1846 A
11 Spectrometer Frequency 62.90 EE
12 Spectral Width 15000.0
13 Lowest Frequency -1200.3
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65936
o
%
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Solvent cocis Fy
3 Temperature 298.2 M=
4 Pulse Sequence zaig
5 Experiment 1D e
6 Nurrber of Scans 16 | -
7 Receiver Gain 101.0 L
8 Relaxation Delay 1.0000
9 Pulse Width 12.0000
10 Acquisition Time 0.5767 F
11 Spectrometer Frequency 470.59
12 Spectral Width 113636.4
13 Lowest Frequency -103877.4 =
14 Nudeus 19F 2
15 Acquired Size 65536 T
16 Spectral Size 65936
T T T T T T T T T T T T T T T T
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ta.2x10°
r2.0x10®
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F1.4x10®
L1.2x10°
F1.ox10®
Lg.ox10”
r6.0x107
ta.0x10”

r2.0x10”




3-(benzo[b]thiophen-3-yl)-2-(cyclohexylethynyl)pyridine 6s

PardmeTo Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent cociz
3 Terperature 208.9 —25000
4 Pulse Sequence 7030
5 Experiment 1D
6 Murrber of S@ns 16
7 Receiver Gain 724.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 6.3439 20000
11 Spedtrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.7
14 Mudeus 1H
15 Acquired Sze 32768
16 Spectral Size 65536 = 15000
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~40000

~38000

~36000

~34000

-32000

~30000
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~22000
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~16000

~14000

~12000

-10000

-8000

-6000

~4000

~2000

-0

Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz
3 Terperature 300.3
4 Pulse Sequence zapg30
5 Bperiment 1D
6 Murber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10,0000
10 Acquisition Time 2.1846 m
11 Spectrameter Frequency 62.90 8
12 Spectral Width 15000.0 23
13 Loweest Frequency -1201.0 5 R
14 Nudeus 13C
15 Acquired Sze 32768
16 Spectral Size 65536
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Pardrretro valor 7
F3.8%10
1 Origin Bruker BioSpin GrrbH i
2 Solvent o3 2 Br. F3.6x107
3 Temperature 208.2 =Y
4 Pube Sequence 030 SN r3.4x10”
5 Experiment 1D |
& Number of Scns 16 N7 e Fa.x10”
7 Recever Gain 362.0 =
8 Relaxation Delay 1.0000 F3.0x107
9 Pule Width 10.0000 Me,
10 Acquisition Time 6.3439 -2.8X107
11 Spectrometer Frequency 250.13 5
12 Spectral Width 5165.3 F2.6%10
13 Lowest Frequency -1038.6 5
14 Nudeus 1H F2.4x10
15 Acquired Size 32768 -
16 Spectral Size 32768 r2.2x10
La.ox10”
F1.ax10”
F1.6x10”
F1axi0”
F1.2x10”
L1ox10”
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Pardrretro Walor 7
F3.4%10
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
B F3.2x10”
3 Temperature 297.5 == \:
4 Pulse Sequence zgpg30 N 5
5 Experiment 1D 1 F3.0%10
6 Number of Sans 1024 N7 e
7 Receiver Gain 2050.0 i S L gseio”
8 Relaxation Delay 2.0000 a
9 Pulse Width 10.0000 2 Me, lseniar
10 Acquisition Tire 2.1846 " .
11 Spectrometer Frequency 62.90 -
12 Spectral Width 15000.0 [2:4%10
13 Lowest Frequency -1202.1
14 Nudeus 13 t2.2x10”
15 Acquired Size 32768
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3-(4-bromothiophen-3-yl)-2-(phenylethynyl)pyridine 6u

Pardrretro

Origin

Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sa@ns
Receiver Gain
Relaxation Delay
Pulse Width

10 Acquisition Time

[ R I R N

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Walor

Bruker BioSpin GrrbH
cDci3

298.2

zg30

1D

16

322.0

2.0000

10.0000

5.2054

11 Spectrometer Frequency 300.13

6188.1
-1246.6
1H
32768
32768
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Pardrretro
Qrigin
Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sans
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

L om N R W e

Valor

Bruker BioSpin GrrbH
coci3

298.2

2gpg3d

1D

1024

2050.0

2.0000

10.0000

1.8176

11 Spectrometer Frequency 75.47

77.16 COO3

12 Spectral Width 18028.8
13 Lowest Frequency -1458.1
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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3-(4-bromothiophen-3-yl)-2-(m-tolylethynyl)pyridine 6v
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F1ox10”
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvert coci3 Er.
3 Temperature 208.2 ad
4 Pulse Sequence zg30 o o S
5 Experiment 1D | P
6 Nurrber DfS.GﬂS 16 N \\;\
7 Receiver Gain 287.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000 bl
10 Acguisition Tirre 5.2054 7 Me
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1246.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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f1 (ppm)
Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent DMSO Br
3 Temperature 298.5 AR 5
4 Pulse Sequence zgpg30 T 3
5 Experiment 1D |
6 Number of Scns 1024 NT S
7 Receiver Gain 2050.0 R
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176 e
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1505.0
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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3-(benzo[b]thiophen-3-yl)-2-(phenylethynyl)quinoline 6w

Pardrretro

Origin

Solvent
Temperature
Pulse Sequence
Experimrent
Nurrber of Sa@ns
Receiver Gain
Relaxation Delay
Pulse Width

10 Acquisition Time

W@ N B W

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Walor

Bruker BioSpin GrrbH
cDci3

298.1

zg30

1D

16

63.2

1.0000

8.0000

3.2768

11 Spectrometer Frequency 500.13

10000.0
-1924.3
1H
32768
65536
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Pardrretro Valor

1 Origin Bruker BioSpin GrrbH

2 Solvent coci3

3 Temperature 208.2

4 Pulse Sequence zgpg30

5 Experiment 1D

& Murber of Scans 1024

7 Receiver Gain 101.0

8 Relaxation Delay 2.0000

9 Pulse Width 10.0000

10 Acquisition Time 1.0879

11 Spectrometer Frequency 125.76

12 Spectral Width 30120.5

13 Lowest Frequency -2472.8

14 Nudeus 13C

15 Acquired Size 32768

16 Spectral Size 32768
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2-(phenylethynyl)-3-(thiophen-3-yl)quinoline 6x

om0
Fa.oxiot
F3.axi0™
F3.6x10™
F3.4x10™
F3.zx10™
F3.ox10t
La.gxio™
F2.6x10t
F2.4x10™
F2.zx10t
F2.ox10™
Fiaxiot
F1.6x10™
Fiaxiot
F1x1o™
Foxiot
Fa.ox10™
Fe.ox10t®
ra.0x10"
F2.ox10%

r0.0




Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 296.9
4 Pulse Sequence zg30
5 Experiment 1D
& Murber of Scans 16
7 Receiver Gain 228.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1246.6
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 297.7
4 Pulse Sequence zgpg3l
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47 5
12 Spectral Width 18028.8 'l:
13 Lowest Frequency -1459.7 =
14 Nudeus 13C T
15 Acquired Size 32768
16 Spectral Size 32768
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4-(4-(tert-butyl)phenyl)thieno[3,2-flquinoline 7a

Pardrretro

Origin

Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sa@ns
Receiver Gain
Relaxation Delay
Pulse Width

10 Acquisition Time

o I Y R N

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

B.96
895
894
B8.94

i :

11 Spectrometer Frequency 250.13

Walor

Bruker BioSpin GrrbH

cDci3

298.3
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1D

16

362.0

1.0000
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Pardrretro
Qrigin
Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sans
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

L om N R W e

Valor

Bruker BioSpin GrrbH
coci3

298.9

2gpg3d

1D

1024

2050.0

2.0000

10.0000

2.1846

11 Spectrometer Frequency 62.90

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

15000.0
-1202.8
13C
32768
32768

139.04
138.09
13695

/
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—147 37

—
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—~-136.5
~13219
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3149
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4-(4-methoxyphenyl)thieno[3,2-flquinoline 7b



Pardrretro Valor
7
1 Origin Bruker BioSpin GrbH 10
2 Solvent coci3
3 Temperature 298.2
4 Pulse Sequence zg30
5 Experiment 1D o
2
6 Number of Scans 16 B r3.0x10”
7 Receiver Gain 645.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 6.3439
11 Spectrometer Frequengy 250.13 Fa.s5x10”
12 Spectral Width 5165.3
13 Lowest Frequency -1038.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768 7
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Parametro walor F4.5%107
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.8
4 Pulse Sequence zgpg30 La.oxio”
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000 L3sx10’
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0 7
13 Lowest Frequency -1203.0 r3.0%10
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
t2.5x107
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4-(4-(trifluoromethyl)phenyl)thieno[3,2-f]quinoline 7¢

Pardrretro

Origin

Solvent
Temperature
Pulse Sequence
Experimrent
Nurrber of Sa@ns
Receiver Gain
Relaxation Delay
Pulse Width

10 Acquisition Time

W@ N B W

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

808
B8.06

-89

8.06

fi

Walor

Bruker BioSpin GrrbH
cDci3

298.2

zg30

1D

16

287.0

2.0000

10.0000

5.2054

11 Spectrometer Frequency 300.13

6188.1
-1246.5
1H
32768
32768

796
794
783
78l
7.74
772
7.59
757
756
755

868
B.66
B.60

26 CDCI3

Silicone
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 208.5
4 Pulse Sequence zgpg30
5 Experiment 1D ]
& MNurmber of S@ns 1024 =1
7 Receiver Gain 2050.0 A
8 Relaxation Delay 2.0000 [
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1457.8
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zgfhiggn
5 Experiment 1D
6 MNurrber of S@ns &4
7 Receiver Gain 2050.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 0.9787
11 Spectrometer Frequency 282.40
12 Spectral Width 66964.3
13 Lowest Frequency -61722.4
14 Nudeus 19F &
15 Acquired Size 65536 £
16 Spectral Size 65536
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F3.ox10”
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r1.8x10°
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F1.4x10°
L1.2x10”
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Fe.ox10®
re.ox10®
r4.0x10°

t2.0x10®
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4-(m-tolyl)thieno([3,2-flquinoline 7e

Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zg30
5 Experiment 1D
6 MNurrber of S@ns 16
7 Receiver Gain 161.0
& Refaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1246.5
14 Nudeus 1H
15 Acquired Size 32768 @
16 Spectral Size 32768 o
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 298.2
4 Pulse Sequence zgpg30
5 Experiment 1D
& Murber of Scans 323
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1459.6
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768

N,N-dimethyl-4-(thieno[3,2-flquinolin-4-yl)aniline 7f
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 298.1
4 Pulse Sequence zg30
5 Experiment 1D
6 Nurrber of Scans 16
7 Receiver Gain 362.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000 §
10 Acquisition Time 6.3439
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.8
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Valor
1 Origin Bruker BioSpin GrrbH 8
2 Solvent coci3 =
3 Temperature 7.8 i
4 Pulse Sequence zgpg30
5 Experiment 1D
6 Nurrber of Scans 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1201.0
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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4-phenylthieno[3,2-flquinoline 7g
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Pardmelro
Origin
Salvent
Terrperature
Pulse Sequence
Experirent
Murrber of S@ns
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

LI R - R R

Valor

Bruker BioSpin GrmbH
coclz

208.1

7030

1D

16

362.0

1.0000

10.0000

6.2439

11 Spectrometer Frequency 250.13
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12 Spectral Width 5165.3
13 Lowest Frequency -1038.5
14 Mudeus 1H
15 Acquired Sze 32768
16 Spectral Size 65536
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PardmeTo Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent cociz
3 Terperature 208.1
4 Pulse Sequence 7apg30
5 Experiment 1D
6 Murrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Wdth 10.2000
10 Acquisition Time 2.1846
11 Spedirometer Freguency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1206.5
14 Mudeus 13C
15 Acquired Sze 32768
16 Spectral Size 63536
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4-(p-tolyl)thieno[3,2-flquinoline 7h

PardmeTo
Origin
Solvent
Terperature
Pulse Sequence
Experirment
Murrber of S@ns
Receiver Gain
R elaxation Delay
Pulse Width
10 Acquisition Time

L =R R - R P

Valor

Bruker BioSpin GrmbH
cociB

208.2

7030

1D

16

724.0

1.0000

10.0000

6.3439

11 Spedtrometer Frequency 250.13

12 Spectral Width 5165.3
13 Lowest Frequency -1038.8
14 Mudeus 1H 5
15 Acquired Sze 32768 o
16 Spectral Size 65536
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz
3 Terperature 208.5
4 Pulse Sequence zapg30
5 Bperiment 1D
6 Murrber of S@ans 1024 =)
7 Receiver Gain 2050.0 =
B8 Relaxation Delay 2.0000 ™~
9 Pulse Width 10,0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1201.5
14 Nudeus 13C
15 Acquired Sze 32768
16 Spectral Size 65536
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4-(4-fluorophenyl)thieno[3,2-flquinoline 7i



Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 298.1
4 Pulse Sequence zg30
5 Experiment 1D
6 Nurrber of Scans 16
7 Receiver Gain 101.0
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1906.0
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65936
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.1
4 Pulse Sequence zgpg30
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 101.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.0879
11 Spectrometer Frequency 125.76
12 Spectral Width 30120.5 3
13 Lowest Frequency -2460.2 8
14 Nudeus 13C a
15 Acquired Size 3768 S
16 Spectral Size 32768
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Pardrretro Walor &

r7.5x%10

1 Origin Bruker BioSpin GrrbH

2 Solvent coci3

3 Temperature 208.3 r7.0x10®

4 Pulse Sequence zaig

5 Experiment 1D 8

6 Nurrber of Scans 16 Sl

7 Receiver Gain 101.0 -

8 Relaxation Delay 1.0000 a L6.0x10%

9 Pulse Width 12.0000 g

10 Acquisition Time 0.5767 5

11 Spectrometer Frequency 470.59 r3.5x10

12 Spectral Width 113636.4

13 Lowest Frequency -103877.4 ‘S.UKIUS

14 Nudeus 19F

15 Acquired Size 65936 .

16 Spectral Size 65536 r4.5%10
t4.0x10®
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6-(4-(tert-butyl)phenyl)benzo[4,5]thieno[3,2-flquinoline 7k



Pardrretro

Valor

1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 208.2
4 Pulse Sequence zg30
5 Experiment 1D T
& Number of S@ns 16 =
7 Receiver Gain 362.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 6.3439
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.8
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.0
4 Pulse Sequence zgpg30
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Vidth 15000.0 o
13 Lowest Frequency -1203.7 ; ;
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
RrrERRBARNAN
CREEET R
58
REE
TRBER
SHEAA
A " e i |
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 a0 70 60 50 40 30 20 10 a

90
f1 (ppm)

t5.5%x107

rs.ox10”

La.sx107

Fa.0x10”

r3.5x107

L3.ox10”

r2.5%x10”

r2.0x10”

t1.5x107

r1.0x10”

+5.010°

0.0

Le.0x10”

rs.5x10”

rs.ox10”

Lasx10”

La.ox10”

F3.5x107

F3.0x10”

r2.5x107

ta.0x10”

k1.5x107

F1.ox10”

rs.0x10°

0.0




6-(4-methoxyphenyl)benzo[4,5]thieno[3,2-flquinoline 71

PardmeTo
Origin
Solvent
Terrperature
Pulse Sequence
Experirent
Murrber of S@ns
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

LI R - R N

Valor

Bruker BioSpin GrmbH
cociB

208.2

7030

1D

16

645.0

1.0000

10.0000

6.2439

11 Spectrometer Frequency 250.13
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12 Spectral Width 5165.3
13 Lowest Frequency -1038.8
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Size 32768
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Pardmelro Valor

1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz

3 Terperature 208.0

4 Pulse Sequence zapg30d

5 Bperiment 1D

6 Murber of S@ns 1024

7 Receiver Gain 2050.0

8 Relaxation Delay 2.0000

9 Pulse Width 10,0000

10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90

12 Spectral Width 15000.0

13 Lowest Frequency -1200.8

14 Nudeus 13C

15 Acquired Sze 32768

16 Spectral Size 32768
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Pardrretro

Valor

1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 208.2
4 Pulse Sequence zg30
5 Experiment 1D
& Murber of Scans 16
7 Receiver Gain 256.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1257.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
iR e B )
e et A G i Feoiliuldghoden
) -
SERRLLEER S
L o
HREE N |
== [
=y
J J ‘ 5, S i
L T ¥ oy
g8 %8B 838888
e e i
T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Pardrretro Walor
1 Origin Bruker BioSpin GrrbH ol
2 Solvert Coci3 =1
3 Temperature 297.8 =
4 Pulse Sequence zgpg30 [
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1201.1
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Valor Rl
1 Origin Bruker BioSpin GrrbH t2.10%10°
2 Solvent coci3 3
3 Temperature 208.2 r2.00x10
4 Pulse Sequence zgfhiggn 3
5 Experiment 1D r1.90x10
6 Nurrber of Scans 64 ]
r1.80%
7 Receiver Gain 2050.0 L0t
8 Relaxation Delay 1.0000 F1.70%10°
9 Pulse Width 10.0000
10 Acquisition Time 0.9787 ,1_50)(109
11 Spectrometer Frequency 282.40 5
12 Spectral Width 66064.3 r1.50x10
13 Lowest Frequency -61722.4 3
14 Nudeus 19F [ RA010
15 Acquired Size 65536 L1.30%10°
16 Spectral Size 65936
F1.20x10°
&
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6-hexylbenzo[4,5]thieno[3,2-flquinoline 7n



Pardrretro Valor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 208.2
4 Pulse Sequence zg30
5 Experiment 1D
6 Nurrber of Scans 16
7 Receiver Gain 287.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1246.6
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 208.3 o
4 Pulse Sequence zgpg3l g
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1545.4
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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6-(m-tolyl)benzo[4,5]thieno[3,2-f]quinoline 70

Pardrretro
Origin
Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sa@ns
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquistdon Tirre

L= R = R R A

WValor

Bruker BioSpin GrrbH
coCi3

208.2

zg30

1D

16

362.0

2.0000

10.0000

5.204

11 Spectrometer Frequency 300.13

12 Spectral Width 6188.1
13 Lowest Frequency -1246.8
14 Nudeus 1H 2
15 Acquired Size 32768 o
16 Spectral Size 32768
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Pardrretro WValor
1 Origin Bruker BioSpin GrrbH
2 Solvent coCi3
3 Temperature 208.2
4 Pulse Sequence zgpg30
5 Experiment 1D
& Nurrber of S@ns 1024
7 Receiver Gain 2020.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrometer Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1457.6
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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6-phenylbenzo[4,5]thieno[3,2-flquinoline 7p

Pardrretro
Qrigin
Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sans
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

L om N R W e

Valor

Bruker BioSpin GrrbH
coci3

298.2

zg30

1D

16

o12.0

1.0000

10.0000

6.343%

11 Spectrometer Frequency 250.13

12 Spectral Width 5165.3
13 Lowest Frequency -1038.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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6-(p-tolyl)benzo[4,5]thieno[3,2-f]quinoline 7q



Pardmelro
Origin
Salvent
Terrperature
Pulse Sequence
Experirent
Murrber of S@ns
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

=T B R T R T

Valor

Bruker BioSpin GrmbH
coclz

200.5

zg30

1D

16

406.0

1.0000

9.0000

5.2954

11 Spectrometer Frequency 300.13
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12 Spectral Width 6188.1
13 Lowest Frequency -1246.7 E
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Size 65536
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6-(4-fluorophenyl)benzo[4,5]thieno[3,2-flquinoline 7r

Pardmetro Malor
1 Origin Bruker BioSpin GrmbH
2 Solvent coclia
3 Terperature 299.4
4 Pulse Sequence zgpg30
5 Bxperiment 1D
6 Murber of S@ns 2048
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.8176
11 Spectrameter Frequency 75.47
12 Spectral Width 18028.8
13 Lowest Frequency -1457.4
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Solvent coci3
3 Temperature 208.2
4 Pulse Sequence zg30
5 Experiment 1D
& Murber of Scans 16
7 Receiver Gain 101.0
8 Relaxation Delay 1.0000
9 Pulse Width 8.0000
10 Acquisition Time 3.2768
11 Spectrometer Frequency 500.13
12 Spectral Width 10000.0
13 Lowest Frequency -1923.9
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65936
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zgpg3l
5 Experiment 1D
6 MNurrber of S@ns 1024
7 Receiver Gain 101.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 1.0879
11 Spectrometer Frequency 125.76
12 Spectral Width 30120.5
13 Lowest Frequency -2467.7
14 Nudeus 13C
15 Acquired Size 32768 ™
16 Spectral Size 32768 g
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Pardmatro valor rs.0x10°®

1 Origin Bruker BioSpin GrrbH

2 Sobvent cDci3

3 Temperature 298.2 &

4 Pulse Sequence zaig 13x10

5 Experiment 1D

6 MNurrber of S@ns 16

7 Receiver Gain 101.0 |4 wag

8 Relaxation Delay 1.0000 5

9 Pulse Width 12.0000

10 Acquisition Time 0.5767

11 Spectrometer Frequency 470.59 L3 was

12 Spectral Width 113636.4 = i

13 Lowest Frequency -103877.4 o

14 Nudeus 19F i

15 Acquired Size 65936 L3.0x10®

16 Spectral Size 65936
r2.5%10°
r2.0x10°
r1.5x10%
r1.0x10°
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4-(1-bromothieno[3,2-flquinolin-4-yl)-N,N-dimethylaniline 7t



Pardmetro Valor -23000000
1 Origin Bruker BioSpin GrmbH ~22000000
2 Sobvent cociz
3 Termperature 208.2 2 21006600
4 Pulse Sequence 7030 o ~20000000
5 Experiment 1D
6 Number of S@ns 16 [AZ000000
7 Receiver Gain 406.0 18000000
8 Relaxation Delay 1.0000
9 Pulse Wdth 10.0000 -17000000
10 Acquisition Time 6.2439 | 16000000
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3 ~15000000
13 Lowest Frequency -1038.7
14 Nudeus 1H L0000
15 Acquired Size 32768 ~13000000
16 Spectral Size 32768
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Pardmero Valor L3.6x107
1 Origin Bruker BioSpin GrmbH
2 Solvent cocB L3.4x107
3 Terperature 207.8
4 Pulse Sequence 7apg30 13.2x107
5 Experiment 1D
6 MNurber of S@ns 1024 o 3.0x10°
7 Receiver Gain 2050.0 T
8 Relaxation Delay 2,0000 2.8%10°
9 Pulse Wdth 10,0000
10 Acquisition Time 2.1846 L2.6%10°
11 Spedirometer Freguency 62.90
12 Spectral Width 15000.0 ,2_4x107
13 Lowest Frequency -1201.3
14 Mudeus 13C 5 9x10”
15 Acquired Sze 32768
16 Spectral Size 32768 2 010’
H.8x107
-1.6%10°
14107
-1.2%107
GRRHA8EHEE
RREIASSO8R & 7
moSnLmas o = ~1.0=10
EYR TS
-8.0x10°
@k —6.0x10°
S
+m o
A BB : = -4.0%10°
‘ Y i ! —2.0x10°
W oo Wil J L iy ; PN N DA 0.0

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

180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0
f1 (ppm)



1-bromo-4-phenylthieno(3,2-flquinoline 7u

Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zg30
5 Experiment 1D
6 MNurrber of S@ns 16
7 Receiver Gain 256.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 5.2054
11 Spectrometer Frequency 300.13
12 Spectral Width 6188.1
13 Lowest Frequency -1246.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro
Qrigin
Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sans
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

L om N R W e

Valor

Bruker BioSpin GrrbH
coci3

298.2

2gpg3d

1D

1024

2050.0

2.0000

10.0000

1.8176

11 Spectrometer Frequency 75.47

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

18028.8
-1459.1
13C
32768
32768
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—~148.11
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138.37

<
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J
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E
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+3.5%x107

L3.ox10”

r2.5%x107

L2.ox10”

r1.5x10”

t1.0x10”

rs.0x10°

~0.0

180 170 160

150 140

120 110 100 a0
f1 (ppm)

1-bromo-4-(m-tolyl)thieno[3,2-f]quinoline 7v
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Pardmelro Valor
1 Origin Bruker BioSpin GrmbH
2 Sobvent cociz
3 Terperature 208.2
4 Pulse Sequence 030
5 Experiment 1D
6 Murrber of S@ns 16
7 Receiver Gain 724.0
8 Relaxation Delay 1.0000 [
9 Pulse Wdth 10.0000 =
10 Acquisition Time 6.2439
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.7
14 Nudeus 1H
15 Acquired Sze 32768
16 Spectral Size 32768
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PardmeTo Valor
1 Origin Bruker BioSpin GrmbH
2 Solvent cociz
3 Terperature 208.2
4 Pulse Sequence 7apg30
5 Experiment 1D
6 Murrber of S@ns 901
7 Receiver Gain 2050.0 =
8 Relaxation Delay 2.0000 N
9 Pulse Wdth 10,0000
10 Acquisition Time 2.1846
11 Spedirometer Freguency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1201.9
14 Mudeus 13C
15 Acquired Sze 32768
16 Spectral Size 32768
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6-phenylbenzo[4,5]thieno[3,2-alacridine 7w

Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zg30
5 Experiment 1D
6 MNurrber of S@ns 16
7 Receiver Gain 575.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 6.3439
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.8
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro
Qrigin
Solvent
Temperature
Pulse Sequence
Experiment
Nurrber of Sans
Receiver Gain
Relaxation Delay
Pulse Width
10 Acquisition Time

L om N R W e

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Valor

Bruker BioSpin GrrbH
coci3

2938.0

2gpg3d

1D

1024

2050.0

2.0000

10.0000

2.1846

11 Spectrometer Frequency 62.90
15000.0
-1201.2
13C
32768
32768
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4-phenylthieno[3,2-alacridine 7x

110

100

90
f1 (ppm)

F4.0x10°
L3.gx10”
r3.6%10°
F3.4x10”
r3.2%x107
k3.0x10”
ta.ax10’
ta.6x10”
r2.4x107
r2.2x10”
F2.0x10”
F1.ax10”
Figx10”
L1ax10”
L1.2x10”
F1ox10”
rg.ox10°
re.ox10°
F4.0x10°
L2.0x10°

0.0




Pardrretro Valor
1 Origin Bruker BioSpin GrrbH g
2 Solvent cochs -
3 Temperature 297.6 =
4 Pulse Sequence zgpg30
5 Experiment 1D
6 Nurrber of Scans 1024
7 Receiver Gain 2050.0
8 Relaxation Delay 2.0000
9 Pulse Width 10.0000
10 Acquisition Time 2.1846
11 Spectrometer Frequency 62.90
12 Spectral Width 15000.0
13 Lowest Frequency -1201.7
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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Pardrretro Walor
1 Origin Bruker BioSpin GrrbH
2 Sobvent cDci3
3 Temperature 298.2
4 Pulse Sequence zg30
5 Experiment 1D
6 MNurrber of S@ns 16
7 Receiver Gain 362.0
8 Relaxation Delay 1.0000
9 Pulse Width 10.0000
10 Acquisition Time 6.3439
11 Spectrometer Frequency 250.13
12 Spectral Width 5165.3
13 Lowest Frequency -1038.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32768
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