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Experimental Data of Starting Materials

2,3,5,6-tetrabrompyridin 1

Br X Br Product 1 could be obtained analogous to the synthesis procedure of Chen and
Br | N D Br Flowers™ (27%); mp.: 85-87 °C. 'H-NMR (300 MHz, CDCl,): 6 = 8.01 (s, 1H, CHpyr) ppm.
“C-NMR (63 MHz, CDCl5): § = 159.2 (Cpy,), 146.7 (CHey,), 134.8 (Cp,,) ppm. IR (ATR): ¥ = 3056 (w), 1455
(w), 1284 (w), 1115 (w), 1053 (w), 1026 (w), 985 (w), 740 (m), 649 (w), 602 (w), 439 (w) cm™. MS (EI,
70 eV): m/z (%) = 399 ([M]", CsHN®'Br,, 16), 397 ([M]", CsHN"°Br®'Brs, 66), 395 ([M]", CsHN”°Br,*'Br,,
100), 393 ([M]*, CsHN”’Br;*'Br, 70) 391 ([M]*, CsHN"®Br,, 17), 318 (13), 316 (39), 314 (40), 312 (40),
237 (11), 233 (11), 156 (11), 154 (10), 75 (41), 74 (10). HRMS (ESI): calcd. for CsHN"®Br, ([M]")
390.68370, found 390.68374; calcd. for CsHN"Br;*'Br ([M]") 392.68165, found 392.68187; calcd. for
CsHN”’Br,*'Br, ([M]*) 394.67961, found 394.67980; calcd. for CsHN"’Br®'Br; ([M]*) 396.67756, found

396.67773; calcd. for CsHN®'Br, ([M]*) 398.67551, found 398.67564.

General procedure A: Synthesis of 3,5-dibromo-2,6-bis(arylethynyl)pyridines 2a-g

To an argon flushed pressure tube, 2,3,5,6-tetrabromopyridine (1) (0.51 mmol, 1.0 eq.), acetylene
(1.12 mmol, 2.2 eq.), Pd(PPhs); (10mol%), Cul (10 mol%) were suspended in 6mL of
diisopropylamine and then stirred at 30 °C for 45 min. After the reaction was completed, distilled
water was added and extracted three times with dichloromethane. The organic phases were
combined and removed on the rotary evaporator. This was followed by column chromatographic
purification with a heptane/dichloromethane mixture. The products in several cases tend to be

unstable and had to be used rapidly for the following step.

3,5-dibromo-2,6-bis(phenylethynyl)pyridine (2a)

Starting with 1 (200 mg, 0.51 mmol) and phenylacetylene (123 pL,
1.12 mmol), 2a was isolated as a beige solid (176 mg, 79%); mp.: 128-
130 °C. 'H-NMR (250 MHz, CDCl3): § = 8.15 (s, 1H, CH, Pyr), 7.69 - 7.61

(m, 4H, Hpy), 7.42-7.33 (m, 6H, Hp). ®C-NMR (63 MHz, CDCls):
5=142.8 (CHppy ), 142.6 (Corya), 132.4, 129.8, 128.6 (CHpnypyr), 122.3, 121.7 (Cpiyey), 95.5, 86.7
(Cakyne)- IR (ATR): ¥=2922 (w), 2210 (m), 1517 (m), 1490 (m), 1400 (m), 1208 (m), 1153 (m), 1039
(m), 887 (m), 755 (m), 684 (m), 529 (m)cm™. MS (EI, 70eV): m/z (%) =440 (11), 439 ([M]",
CoiH1.*'BryN, 49), 438 (23), 437 ([M]*, CiH1:*'Br 7°BrN, 100), 436 (16), 435 ([M]*, Co1H11"°Br;N, 50),



277 (22), 276 (11), 275 (21), 250 (7), 218 (8), 150 (28). HRMS (ESI-TOF): cald. for C,3H1:Br,N ([M+H]")
435.9336, found 435.9331.

3,5-dibromo-2,6-bis(p-tolylethynyl)pyridine (2b)

Starting with 1 (200mg, 0.51mmol) and 4-
methylphenylacetylene (141.5puL, 1.12 mmol), 2b was
isolated as a beige solid (210.3 mg, 89%); mp.: 173-175 °C.

HsC CHs 'H-NMR (250 MHz, CDCl;): 6=8.15 (s, 1H, Hp,), 7.54 (d,
=8 .1Hz, 4H, Hp), 7.21-7.16 (m, 4H, Ha), 2.38 (s, 6H, CHs) ppm. *C-NMR (63 MHz, CDCl;):
5=142.8 (CHapy), 142.8 (Cagpy), 140.2, 132.3, 129.4 (CHaypyr), 122.0, 118.8 (Caypy), 95.9, 86.4
(Cayne), 21.8 (CH3) ppm. IR (ATR): ¥ =3021 (w), 2950 (w), 2916 (w), 2853 (w), 2205 (m), 1777 (w),
1602 (w), 1518 (w), 1506 (w), 1398 (m), 1206 (w), 1154 (m), 1042 (m), 895 (w), 806 (m), 743 (w), 660
(w), 623 (w), 527 (m), 453 (m), 425 (m)cm™ MS (El, 70eV): m/z (%) =468 (12), 467 ([M]",
Co3His2'Br,N, 51), 466 (27), 465 ([M]", CosH1s"'Br’°BrN, 100), 464 (16), 463 ([M]", Co3H15'°Br;N, 50), 304
(7), 288 (9), 232 (6), 164 (6), 163 (11), 151 (7). HRMS (ESI): cald. for C3H1s°Br¥*BrN ([M]*) 464.95453,
found 464.95502.

3,5-dibromo-2,6-bis((4-fluorophenyl)ethynyl)pyridine (2c)

Starting  with 1 (200 mg, 0.51 mmol) and 4-
fluorophenylacetylene (128.1 uL, 1.12 mmol), 2c was isolated as

a beige solid (173.0 mg, 72%); mp.: 169-171°C. 'H-NMR

F (500 MHz, CDCl;): 6=8.19-8.17 (s, 1H, Hp,), 7.63 (dd,
’J=9.0 Hz, *J = 5.4 Hz, 4H, Hp,), 7.11 - 7.06 (m, 4H, Ha,) ppm. C-NMR (63 MHz, CDCl;): 6 = 163.5 (d,
YJer = 252.0 Hz, Ca,), 143.0 (CHp), 142.5 (Ca), 143.5 (d, *Jer = 8.7 Hz, CHy,), 122.4 (Ca,), 117.9 (d, “Je.
¢ =3.5Hz, Cy), 116.1 (d, *Jer = 22.3 Hz, CHy,), 94.5 (Cayne), 86.5 (d, *Jer = 1.4 Hz, Capyne) PPM. °F-NMR
(471 MHz, CDCl3): 6 =-108.2 (s, 2F, CF) ppm. IR (ATR): ¥ = 3062 (w), 2961 (w), 2243 (w), 2213 (m),
1896 (w), 1597 (w), 1537 (w), 1519 (w), 1504 (m), 1402 (m), 1371 (w), 1227 (m), 1217 (m), 1151 (m),
1090 (w), 1044 (m), 832 (m), 727 (m), 526 (m), 532 (m) cm™. MS (El, 70 eV): m/z (%) = 476 (12), 475
(IM]*, CysHis®'BroFoN, 51), 474 (24), 473 ([M]', CxHisP'Br’°BrF,N, 100), 472 (13), 471 ([M],



CsHis°BroFoN, 52), 313 (28), 312 (7), 311 (11), 236 (15), 168 (27). HRMS (ESI-TOF): cald. for
CyHoF2"°Br,N ([M+H]*) 471.9148, found 471.9146.

3,5-dibromo-2,6-bis((4-methoxyphenyl)ethynyl)pyridine (2d)

Starting with 1 (200mg, 0.51mmol) and 4-
methoxyphenylacetylene (145.0 uL, 1.12 mmol), 2d was

oCHs isolated as a beige solid (212.2 mg, 84%); mp.: 160-162 °C.
"H-NMR (250 MHz, CDCl3): 6 = 8.13 (s, 1H, Hp,), 7.58 (d, *J = 8.9 Hz, 4H, H,,), 6.90 (d, >/ = 8.9 Hz, 4H,
Had), 3.84 (s, 6H, OCH3) ppm. PC-NMR (63 MHz, CDCl3): &6 = 160.9, 142.8 (Ca,), 142.7, 134.1 (CHa,),
121.6 (Ca,), 114.3 (CHp,), 113.8 (Ca,), 96.0, 86.0 (Cajiyne), 55.5 (OCHs) ppm. IR (ATR): ¥ = 3076 (w), 2829
(w), 2245 (w), 2212 (m), 1604 (m), 1568 (w), 1523 (m), 1509 (m), 1417 (w), 1404 (w), 1370 (w), 1295
(m), 1245 (m), 1159 (m), 1106 (w), 1040 (m), 1019 (m), 826 (m), 793 (w), 531 (m). MS (El, 70 eV): m/z
(%) = 500 (12), 499 ([M]*, Cy3H1s°'Br,N, 46), 498 (24), 497 ([M]*, Cp3Hys*'Br’°BrN, 100), 496 (19), 495
(IM]*, Cy3H15”°Br,N, 51), 484 (8), 482 (14), 480 (8), 251 (12), 250 (10), 249 (8), 248 (15). HRMS (ESI-
TOF): calcd. for fiir Cp3H;sNO,” Br, ([M+H]") 495.9548, found 495.9554.

3,5-dibromo-2,6-bis(m-tolylethynyl)pyridine (2e)

Starting with 1 (200mg, 051mmol) and 3-
methylphenylacetylene (141.1 puL, 1.12 mmol), 2e was
isolated as a beige solid (168.6 mg, 72%); mp.: 124-125 °C.

"H-NMR (250 MHz, CDCl,): 6 = 8.16 (s, 1H, Hp,,), 7.48 - 7.43
(m, 4H, Hy), 7.29-7.19 (m, 4H, Hy), 2.37 (s, 6H, CHs) ppm. “C-NMR (63 MHz, CDCl,): & = 142.8
(CHarpyr), 142.7, 138.4 (Capyr), 132.9, 130.7, 129.5, 128.5 (CHaypyr), 122.3, 121.6 (Carjpy), 95.8, 86.5
(Catkyne), 21.3 (CHs3) ppm. IR (ATR): ¥ = 2215 (m),1517 (m), 1484 (m), 1395 (s), 1212 (m), 1142 (m),
1039 (s), 892 (s), 872 (m), 775 (vs), 744 (s), 682 (vs) cm™ MS (El, 70 eV): m/z (%) = 468 (15), 476 ([M]",
CasHis*'BroN, 51), 466 (27), 465 ([M]", CasHis*'Br’°BrN, 100), 464 (21), 463 ([M]*, Ca5Hys°BroN, 49), 304
(9), 288 (8), 232 (8), 164 (7), 163 (14), 152 (11). HRMS (ESI-TOF): cald. for CysHis"°BroN ([M+H]")
463.9649, found 463.9650.



3,5-dibromo-2,6-bis((2-fluorophenyl)ethynyl)pyridine (2f)

Starting with 1 (200 mg, 0.51 mmol) and 2-fluorophenylacetylene
(126.7 uL, 1.12 mmol), 2e was isolated as a beige solid (163.2 mg,
68%); mp.: 175-182 °C. *H-NMR (500 MHz, CDCly): 6§ =8.21 (s, 1H,

Hoyr), 7.63 (td, *J = 7.5 Hz, %/ = 1.7 Hz, 2H, H,,), 7.43 - 7.38 (m, 2H, Ha),
7.19-7.11 (m, 4H, Hy,) ppm. C-NMR (126 MHz): 6 = 163.3 (d, "Jer = 254.7 MHz, Cp,), 143.1 (CHapy),
142.4 (Ca;), 134.1 (CHaypyr), 131.7 (d, *Jcr = 8.1 Hz, CHy,), 124.3 (d, “Jor = 3.8 Hz, CHy,), 122.8 (Ca,),
115.9 (d, %Jcr=20.6 Hz, CHp), 91.2 (d, “Jer=3.3Hz, Cain), 88.9 (Canin) PPM. F-NMR (471 MHz,
CDCly): 6 =-107.6 (s, 2F, CF) ppm. IR (ATR): ¥ = 3087 (w), 2217 (w), 1574 (w), 1517 (w), 1492 (m),
1447 (w), 1401 (m), 1259 (m), 1220 (w), 1150 (w), 1100 (w), 1045 (m), 826 (w), 754 (s), 579 (w), 580
(w) cm™. MS (El, 70 eV): m/z (%) =476 (11), 475 ([M]*, C,iHs*'Br,F,N, 48), 474 (23), 473 ([M]',
Co1Ho2'Br’°BrF,N, 100), 471 ([M]*, C,1Hs'°Br,F,N, 50), 314 (6), 313 (25), 311 (10), 236 (9), 169 (6), 168
(33), 145 (6), 144 (8). HRMS (ESI-TOF): calcd. for C,;Hy'°Br,F,N ([M+H]* 471.9148, found 471.9153.

3,5-dibromo-2,6-bis(thiophen-3-ylethynyl)pyridine (2g)

Br Br Starting with 1 (200 mg, 0.51 mmol) and 3-ethynylthiophene

(120.7 L, 1.12 mmol), 2g was isolated as a beige solid (180.5 mg,
s 79%); mp.: 168-170 °C. 'H-NMR (300 MHz, CDCl;): 6 =8.15 (s, 1H,

Hpy), 7.71 (dd, *J = 2.9 Hz, /= 1.2 Hz, 2H, Hmy,), 7.33 (dd, °/ = 5.0 Hz,
*J=2.9Hz, 2H, Hmo), 7.28 (dd, *J=5.0Hz, /=1.2 Hz, 2H, Hmio) ppm. *C-NMR (75 MHz, CDCl,):
5=142.9 (CHyetar), 142.6 (Cpetar), 131.5, 130.1, 125.9 (CHperar), 122.0, 120.9 (Chear), 90.8, 86.4
(Catiyne) PPM. IR (ATR): ¥ =2211 (m), 1529 (m), 1424 (m), 1381 (m), 1208 (m), 1142 (m), 1043 (s), 861
(m), 779 (vs), 622 (s) cm™. MS (El, 70 eV): m/z (%) = 453 (6), 452 (12), 451 ([M]*, Ci;H,*'Br,NS,, 59),
450 (21), 449 ([M]*, C17H,°Br¥'BrNS,, 100), 448 (11), 447 ([M]*, C17H,"°Br,NS,, 50), 289 (17), 244 (11),
225 (6), 224 (7), 156 (21). HRMS (ESI-TOF): calcd. for C;;H;°Br,NS, ([M+H]") 447.8469, found
447.8469.

General procedure B: Synthesis of 2,2'-(2,6-bis(arylethynyl)pyridine-3,5-diyl)arylaldehydes (4a-l)

3,5-dibromo-2,6-bis(arylethynyl)pyridines 2a-g (0.275 mmol, 1.0 eq.), boronic acids 3a-f (3.0 eq.),
Pd(OAc), (10 mol%), SPhos (20 mol%) and K3PO, (4.0 eq.) were suspended in a THF/H,0 mixture (8:1)
in an argon flushed pressure tube and stirred at 65°C for 22 h. For products 4h-l the
startingsmaterials 2a and 2g were used. (0.275 mmol, 1.0 eq.) and the corresponding boronic acids

(3.0 eq.), Pd(OAc), (10 mol%), SPhos (20 mol%), and KsPO, (4.0 eq. ) were suspended in a THF/H20



mixture (8:1) in an argon flushed pressure tube and stirred for 22 h at 65 °C After the reaction was
completed, distilled water was added to the reaction mixtures and extracted with ethyl acetate. The
organic phases were combined and the solvent was removed on the rotary evaporator. This was
followed by column chromatographic purification with a heptane/ethyl acetate mixture. The

products in several cases tend to be unstable and had to be used rapidly for the following step.

2,2'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)dibenzaldehyde (4a)

o o Starting with 2a (120.2 mg, 0.275 mmol) and 2-formylphenylboronic acid
3a (123.7 mg, 0.825 mmol), 4a was isolated as a beige solid (120.7 mg,

90%); mp.: 187-189 °C. "H-NMR (300 MHz, CDCl;): 6 = 10.11 (s, 2H, CHO),
O 8.14 (dd, ) =7.7 Hz, ¥/ = 1.2 Hz, 2H, Ha,), 7.77 (d, J = 1.5 Hz, 1H, Hp,,), 7.73
(d, 3 =7.5Hz, *J=1.5Hz, 2H, Ha,), 7.71-7.60 (m, 2H, Ha,), 7.54 (dd, */ = 7.6 Hz, *J = 1.4 Hz, 2H, Ha,),
7.39-7.20 (m, 10H, Hpy) ppm. C-NMR (75 Hz, CDCl;): 6 = 190.8 (C=0), 143.0, 140.4 (C,), 139.1
(CHar), 135.9 (Cal), 134.5 (bs, Ca), 134.0 (bs, CHy,), 132.1 (CHp,), 131.7 (bs, CHa,), 129.6, 129.5 (CH,,),
128.7 (bs, CHa,), 128.5 (CHp,), 121.7 (Ca,), 94.9, 87.4 (Canyne) cm™. IR (ATR): ¥ = 3057 (w), 2923 (w),
2847 (W), 2746 (w), 2211 (w), 1691 (w), 1594 (w), 1570 (w), 1419 (m), 1393 (m), 1194 (m), 1093 (w),
1069 (w), 1000 (w), 825 (w), 754 (m), 687 (m), 634 (w), 532 (m), 443 (w). MS (El, 70 eV): m/z
(%) = 488 (12), 487 ([M]", C3sH,:NO,, 35), 486 (20), 460 (8), 459 (34), 458 (72), 456 (9), 432 (14), 431
(57), 430 (100), 429 (10), 428 (23) 426 (9), 354 (10), 352 (14). HRMS (El): calcd. for C3sH,.NO, ([M]")
487.15668, found 487.15624.

2,2'-(2,6-bis(p-tolylethynyl)pyridine-3,5-diyl)dibenzaldehyde (4b)

Starting with 2b  (125.6 mg, 0.275mmol) and 2-
formylphenylboronic acid 3a (123.7 mg, 0.825 mmol), 4b was
isolated as a beige solid (94.7 mg, 68%); mp.: 201-203 °C. ‘H-NMR
(250 MHz, CDCl3): 6 =10.09 (s, 2H, CHO), 8.11 (dd, *=7.6 Hz,

*J=1.1Hz, 2H, Ha), 7.74 (d, J = 1.5, 1H, Hp,), 7.70 (dd, *J = 7.5 Hz,
’)=1.6 Hz, 2H, Hy), 7.65-7.58 (m, 2H, Ha), 7.51 (dd, */=7.4Hz, */=0.8 Hz, 2H, H,), 7.13 (d,
3)=8.2 Hz, 4H, Hp,), 7.06 (d, /= 8.0 Hz, 4H, Hy,,), 2.30 (s, 6H, CHs) ppm. *C NMR (63 MHz, CDCl;):
5 =190.6 (C=0), 143.0, 140.4, 139.8 (Cp), 138.9 (CHy,), 135.5, 134.4 (bs, Ca,), 133.8 (bs, CHy,), 131.8,
131.5 (bs, CHa,), 129.3, 129.2 (CHy,), 128.4 (bs, CHy,), 118.5 (Ca,), 95.2, 87.0 (Catyne), 21.6 (CH3) ppm.
IR (ATR): V= 2917 (w), 2844 (w), 2754 (w), 2203 (w), 1693 (m), 1594 (w), 1510 (w), 1410 (w), 1392
(w), 1271 (w), 1195 (w), 945 (w), 811 (m), 768 (m), 658 (w), 634 (w), 529 (m), 444 (w), 426 (w). MS



(El, 70 eV): m/z (%) = 516 (27), 515 ([M]*, Cs;H,sNO,, 82), 514 (36), 500 (10), 488 (16), 487 (56), 486
(94), 472 (17), 470 (10), 460 (21), 459 (83), 458 (100), 456 (11), 444 (10), 442 (12), 366 (10), 214 (10).
HRMS (ESI-TOF): calcd. for Cs;HpsNO, ([M+H]*) 516.1964, found 516.1966.

2,2'-(2,6-bis((4-fluorophenyl)ethynyl)pyridine-3,5-diyl)dibenzaldehyde (4c)

Starting with 2c (130.1 mg, 0.275 mmol) and 2-formylphenylboronic
acid 3a (123.7 mg, 0.825 mmol), 4c was isolated as a beige solid
(112.3 mg, 78%); mp.: 194-196 °C. *H-NMR (500 MHz, CDCl; & = 10.10
(s, 2H, CHO), 8.13 (d, >/ = 7.6 Hz, 2H, Ha,), 7.79 (s, 1H, Hpy,), 7.76 - 7.72

(m, 2H, Ha,), 7.68 - 7.63 (M, 2H, Hy,), 7.52 (d, */ = 7.9 Hz, 2H, H,,), 7.23
(dd, ®/=8.6 Hz, “J=5.4 Hz, 4H H,,), 6.99 - 6.95 (m, 4H,CH,) ppm. *C-NMR (126 Hz, CDCl5): 190.7
(C=0), 163.3 (d, Ycr = 251.8 Hz, Cy,), 142.9, 140.3 (Ca,), 139.0 (CHy,), 135.9, 134.4 (C,,), 134.1 (d, *Jc.
¢ = 8.5 Hz, CHpa,), 133.9 (CH,,), 131.6 (bs, CHa,), 129.5 (CHp,), 128.7 (bs, CHy,), 117.7 (d, “Jer = 3.6 Hz,
Car), 116.0 (d, *Jer = 22.3 Hz, CHy,), 93.8, 87.1 (Catgne) PPM. °F-NMR (471 MHz, CDCl3): & = -108.47 (bs,
2F, CF) ppm. IR (ATR): ¥ = 2919 (w), 2847 (w), 2751 (w), 2210 (w), 1692 (m), 1595 (m), 1506 (m), 1411
(w), 1390 (w), 1228 (m), 1196 (w), 1154 (m), 1001 (w), 944 (w), 833 (m), 763 (m), 657 (w), 635 (w),
530 (w), 448 (w) cm™. MS (El, 70 eV): m/z (%) = 524 (9), 523 ([M]", CssH1s0,NF,, 26), 522 (11), 495
(27), 494 (51), 468 (13), 467 (55), 466 (100), 464 (15), 370 (10), HRMS (El): calcd. for CssH150,NF,
(IM]") 523.13784, found 523.13699.

2,2'-(2,6-bis((4-methoxyphenyl)ethynyl)pyridine-3,5-diyl)dibenzaldehyde (4d)

Starting with 2d (136.7mg, 0.275mmol) and 2-
formylphenylboronic acid 3a (123.7 mg, 0.825 mmol), 4d was
isolated as a beige solid (115.9 mg, 77%); mp: 98-100°C. 'H-
NMR (300 MHz, CDCl;): 6=10.10 (s, 2H, CHO), 8.13 (dd,

*J=7.7 Hz, *J = 1.2 Hz, 2H, CHy,), 7.75 (d, J = 1.5 Hz, 1H, CHs,,),
7.73-7.70 (M, 2H, CHy,), 7.66 - 7.60 (M, 2H, CHy,), 7.54 - 7.50 (m, 2H, CHy,), 7.21 - 7.16 (m, 4H, CH,,),
6.82 - 6.77 (M, 4H, CH,,), 3.79 (s, 6H, OCH;) ppm. *C-NMR (75 MHz, CDCl,): § = 190.8 (C=0), 160.7,
143.3, 140.7 (Ca,), 139.0 (CHy,), 135.1, 134.5 (bs, Ca), 133.9 (bs, CHa,), 133.7 (CHa,), 131.7 (bs, CHy,),
129.3 (CHa,), 128.4 (bs, CHa,), 114.2 (CHa,), 113.7 (Ca,), 95.4, 86.7 (Catyne), 55.5 (OCH3) ppm. IR (ATR):



7 =2957 (w), 2924 (w), 2747 (w), 2206 (m), 1692 (w), 1601 (m), 1508 (m), 1411 (w), 1247 (m), 1172
(w), 1107 (w), 1025 (m), 960 (w), 907 (w), 829 (m), 757 (w), 727 (m), 536 (m), 513 (w), 443 (w) cm™.
MS (EI, 70 eV): m/z (%) = 549 (8), 548 (14), 547 ([M]", C3;H,sNO,, 71), 546 (31), 520 (13), 519 (47), 518
(100), 492 (8), 491 (25), 490 (33),404 (7), 403 (8), 402 (9), 201 (8). HRMS (El): calcd. for Cs;H,5NO,
(IM]") 547.17781, found 547.17846.

2,2'-(2,6-bis(m-tolylethynyl)pyridine-3,5-diyl)dibenzaldehyde (4e)

Starting with 2e (123.2mg, 0.275mmol) and 2-
formylphenylboronic acid 3a (123.7 mg, 0.825 mmol), 4e was
isolated as a beige solid (91.9 mg, 66%); Smp: 189-194°C. *H-NMR
(500 MHz, CDCls): 6 =10.10 (s, 2H, CHO), 8.13 (d, /= 7.7 Hz, 2H,

Ha), 7.75 (d, J = 1.7 Hz, 1H, Hp,), 7.73 (dd, */=7.5 Hz, */ = 1.7 Hz, 2H, Ha,), 7.66 - 7.62 (m, 2H, Hy),
7.53 (d, /= 7.5 Hz, 2H, Ha,), 7.17 - 7.11 (m, 4H, Hy,), 7.07 - 7.03 (m, 4H, Ha,), 2.28 (s, 6H, CHs) ppm.
BC-NMR (126 MHz, CDCl5): 6 = 190.7 (C=0), 143.0, 140.5 (Ca,), 139.0 (CH,,), 138.1, 135.7 (C,,), 134.4
(bs, Car), 133.9 (bs, CHa,), 132.5 (CHy,), 131.6 (bs, CHy,), 130.4, 129.4, 129.1 (CH,,), 128.6 (bs, CHa,),
128.4 (CHa,), 121.4 (Ca,), 95.1, 87.1 (Cajgyne), 21.3 (CH3) ppm. IR (ATR): ¥ = 2833 (w), 2213 (m), 1605
(m), 1510 (s), 1412 (m), 1294 (m), 1245 (s), 1216 (m), 1156 (m), 1074 (m), 1018 (m), 822 (s), 746 (m),
560 (w), 530 (m) cm™. MS (El, 70 eV): m/z (%) = 516 (26), 515 ([M]", Cs;H,sNO,, 76), 514 (32), 488
(15), 487 (51), 486 (88), 472 (12), 460 (23), 459 (87), 458 (100), 457 (11), 456 (12), 444 (10), 442 (12),
368 (11), 366 (11), 228 (10), 221 (14) 220 (15), 214 (18), 213 (18). HRMS (El): calcd. for Cs;H,sNO,
(IM]") 515.18798, found 515.18807.

2,2'-(2,6-bis((2-fluorophenyl)ethynyl)pyridine-3,5-diyl)dibenzaldehyde (4f)

Starting with 2f (130.1 mg, 0.275 mmol) and 2-formylphenylboronic acid
3a (123.7 mg, 0.825 mmol), 4f was isolated as a beige solid (105.1 mg,
73%); mp: 223-225°C. "H-NMR (300 MHz, CDCls): & = 10.09 (s, 2H, CHO),
8.10 (dd, >/ = 7.7 Hz, *J = 1.3 Hz, 2H, Hy,), 7.76 - 7.72 (m, 2H, H,,), 7.70 (d,

J=1.5Hz, 1H, Hpy,), 7.67 - 7.60 (M, 2H, Hy,), 7.56 - 7.51 (m, 2H, Hy,), 7.38 -
7.27 (m, 4H, Hya), 7.06 (ddd, *>/=7.6 Hz, >/=6.3 Hz, *J=1.2 Hz, 2H, Ha), 6.99 (ddd, */=9.4 Hz,
*J=6.0Hz, °J=1.3Hz, 2H, Ha)ppm. “C-NMR (75 MHz, CDCl;): §=191.0 (C=0), 163.1 (d, Y.
¢ = 254.6 Hz, C,), 142.4, 139.9 (Ca,), 139.3 (CHa,), 136.5, 134.4, 134.0 (Cp), 133.9 (CHa,), 131.3 (d, *Jc.
¢=7.9 Hz, CHp), 129.4 (CHp,) 129.3 (Car), 129.3 (CHa), 124.1 (d, “Jer = 3.7 Hz, CHa,), 115.7 (d, e
¢=20.3 Hz, CHp), 110.6, 110.4 (Ca), 91.9 (d, “Jer=3.1Hz, Caigne), 88.0 (Caiyne) PPM. “°F-NMR



(282 MHz, CDCl5): 6 =-108.03 (s, 2F, CF) ppm. IR (ATR): ¥ =2922 (w), 2848 (w), 2228 (w), 1527 (w),
1412 (m), 1348 (w), 1234 (w), 1078 (w), 991 (w), 950 (w), 888 (w), 779 (w), 750 (w), 515 (w) cm™. MS
(EI, 70 eV): m/z (%) = 524 (14), 523 ([M]", CssH1sNO,, 42), 522 (15), 496 (11), 495 (38), 494 (73), 468
(25), 467 (100), 465 (14), 464 (23), 372 (13), 370 (15), 232 (20), 231 (12), 223 (12), 222 (15). HRMS
(E1): calcd. for C35H1gNO, ([M]7) 523.13784, found 523.13763.

2,2'-(2,6-bis(thiophen-3-ylethynyl)pyridine-3,5-diyl)dibenzaldehyde (4g)

o o Starting with 2g (123.5 mg, 0.275 mmol) and 2-formylphenylboronic acid
3a (123.7 mg, 0.825 mmol), 4g was isolated as a beige solid (108.5 mg,

73%); mp: 120-122°C. *H-NMR (250 MHz, CDCl,): & = 10.09 (s, 2H, CHO),
S 8.12 (dd, >J=7.7 Hz, *J = 1.3 Hz, 2H, H,,), 7.76 (d, J = 1.5 Hz, 1H, Hyy,), 7.72
(dd, ®J=7.5Hz, */=1.6, 2H, Hp), 7.67 - 7.59 (m, 2H, Ha,), 7.51 (dd, >/ = 7.61 Hz, *J = 0.9 Hz, 2H, Ha,),
7.37 (dd, */=3.0Hz, *J=1.2 Hz, 2H, H), 7.22 (dd, */=5.0Hz, *J=3.0 Hz, 2H, Hm), 6.93 (dd,
’J=5.0Hz, “/=1.2Hz, 2H, Hmo) ppm. C-NMR (63 MHz, CDCl;): 6=190.7 (C=0), 143.0, 140.4
(Carjhetar)s 139.0 (CHarjhetar), 135.6, 134.5 (Caretar), 133.9 (bS, CHagmetar), 131.7 (bS, CHagmetar), 131.0,
129.7, 129.4 (CHagretar), 128.5 (bS, CHarmetar)s 125.7 (CHagmetar), 120.8 (Carhetar), 90.3, 87.1 (Cajiyne) PPM.
IR (ATR): ¥ = 2922 (w), 1599.1 (w), 1451 (w), 1284 (w), 1082 (w), 1016 (w), 966 (w), 890 (w), 863 (w),
806 (m), 752 (m), 744 (m), 723 (w), 439 (m) cm™. HRMS (ESI-TOF): calcd. for C3;H17NO,S, ([M+H]")
500.0779, found 500.0781.

3,3'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(thiophene-2-carbaldehyde) (4h)

Starting with 2a (120.2mg, 0.275mmol) and (2-formylthiophen-3-
yl)boronic acid 3f (123.7 mg, 0.825 mmol), 4h was isolated as a beige solid
(129.1 mg, 94%); mp: 170-173°C. ‘H-NMR (250 MHz, CDCl3): 6 =9.96 (d,
J=1.2 Hz, 2H, CHO), 7.86 (dd, >/ = 5.0 Hz, *J = 1.2 Hz, 2H, H,,), 7.81 (s, 1H,

Hey), 7.42-7.31 (m, 12H, Ha) ppm. C-NMR (63 MHz, CDCl3): 6 = 182.7
(C=0), 144.8, 143.0, 140.7 (Corjerar), 139.3, 134.2, 132.3 (CHpymietar), 131.5 (Conppiear), 131.3, 129.9,
128.6 (CHphjpetar), 121.5 (Conietar), 95.1, 87.2 (Canyne) PPM. IR (ATR): ¥ = 2990 (w), 2850 (w), 2209 (w),
1661 (w), 1490 (w), 1418 (w), 1368 (w), 1197 (w), 1030 (w), 882 (w), 785 (w), 754 (w), 686 (w), 666
(w), 532 (w) cm™. MS (EI, 70 eV): m/z (%) = 500 (12), 499 ([M]*, C3:H1;NO,S,, 29), 498 (58), 472 (13),
471 (29), 470 (70), 468 (12), 444 (29), 443 (76), 442 (100), 441 (18), 440 (31), 408 (12), 366 (12), 364
(13), 220 (20), 219 (12), 105 (13). HRMS (ESI-TOF): calcd. For C3,Hi;NO,S, (IM]*) 500.0779, found
500.0779.



2,2'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(3-fluorobenzaldehyde) (4i)

6 o Starting with 2a (120.2mg, 0.275mmol) and (2-fluoro-6-

formylphenyl)boronic acid 3c (138.5 mg, 0.825 mmol), 4i was isolated as a

beige solid (106.4 mg, 80%); mp: 162-164°C. *H-NMR (300 MHz, CDCl,):
O 5=9.94 (s, 2H, CHO), 8.09 (dd, >/ = 8.7 Hz, >/ = 5.8 Hz, 2H, Ha,), 7.68 (s, 1H,
Hpy), 7.30-7.15 (m, 14H, H,)ppm. C -NMR (75 MHz, CDCl;): &=189.0 (C=0), 165.7 (d, “Jc.
¢ = 258.3 Hz, Cy), 143.1 (Ca,), 142.8 (d, *Jer = 9.2 Hz, Ca,), 138.7 (CHp), 134.5 (Ca,), 132.0 (CH,,), 131.8
(d, *Jes = 8.6 Hz, CHy,), 131.1 (bs, Cal), 129.8, 128.6 (CHa,), 121.3 (Ca,), 118.6 (bs, CHy,), 116.9 (d, *Jc.
¢ =21.7 Hz, CHy,), 95.5, 86.9 (Cajyne) pPM. F-NMR (282 MHz, CDCl3): & = -102.69 (bs, 2F, CF) ppm.IR
(ATR): ¥ = 2954 (w), 2922 (w), 2866 (W), 2852 (w), 2206 (w), 1689 (m), 1600 (m), 1577 (m), 1521 (w),
1489 (w), 1418 (m), 1240 (m), 1189 (m), 1092 (w), 883 (m), 827 (m), 757 (m), 688 (m), 533 (m), 469
(m). MS (El, 70 eV): m/z (%) = 523 ([M]", C3sH1oF,NO,, 26), 522 (15), 495 (29), 494 (62), 468 (14), 467
(55), 466 (100), 464 (17), 390 (10), 388 (11). HRMS (El): calcd. for CssHioF,NO, ([M]*) 523.13784,
found 523.13632.

2,2'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(3-methoxybenzaldehyde) (4j)

Starting with 2a (120.2mg, 0.275mmol) and (2-formyl-6-
methoxyphenyl)boronic acid 3b (148.5 mg, 0.825 mmol), 4i was
isolated as a beige solid (140.0 mg, 93%); mp: 100-102 °C. 'H-NMR
(300 MHz, CDCls): 6§ =9.95 (s, 2H, CHO), 8.10 (d, */ = 8.7 Hz, 2H, Ha,),

7.75 (s, 1H, Hpy), 7.35-7.25 (m, 10H, Hy), 7.12 (ddd, */=8.8 Hz,
%)= 2.5 Hz, °J = 0.7 Hz, 2H, Ha,), 6.98 (M, 2H, Ha), 3.91 (s, 6H, OCHs) ppm. *C-NMR (75 MHz, CDCl5):
6 =189.5 (C=0), 163.9 (bs, Ca), 163.8 (bs, Ca,), 142.8 (bs, Ca,), 138.8 (CHa(), 135.8 (Car), 132.1 (CHa,),
131.1 (bs, CHpa,), 129.5 (CHp,), 128.5 (bs, CHp,), 127.9, 121.7 (Cp,), 116.4 (bs, CHp,), 115.1 (bs, CHy,),
94.8, 87.3 (Caikyne), 55.9 (OCHs) ppm. IR (ATR): ¥/ =2931 (w), 2838 (w), 2209 (w), 1682 (m), 1591 (m),
1565 (m), 1490 (m), 1394 (w), 1306 (w), 1284 (w), 1240 (m), 1205 (m), 1175 (w), 1092 (w), 1017 (m),
965 (m), 754 (m), 687 (m), 558 (w), 466 (w). MS (El, 70 eV): m/z (%) = 547 ([M]", C3;H,sNO,, 38), 546
(41), 518 (22), 435 (13), 331 (35), 197 (16), 196 (100), 195 (26), 181 (14), 177 (22), 165 (21). HRMS
(E1): calcd. for C57H,sNO, ([M]7) 547.17781, found 547.17797.



1,1'-((2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(2,1-phenylene))bis(ethan-1-one) (4k)

o 0 Starting with 2a (120.2 mg, 0.275 mmol) and (2-acetylphenyl)boronic acid
3b (135.3 mg, 0.825 mmol), 4k was isolated as a beige solid (89.3 mg,

63%); mp: 212-214 °C. *H-NMR (250 MHz, CDCls): 6 = 7.82 - 7.76 (m, 2H,
O Ha), 7.65-7.43 (m, 7H, Ha), 7.33-7.18 (m, 10H, Hep), 2.38 (s, 6H,
CHs) ppm. *C-NMR (63 MHz, CDCl3): & = 201.0 (C=0), 141.0, 139.9, 139.4 (Ca/), 137.6 (CH,), 137.2
(Car), 132.0 (CHa,), 131.6 (bs, CHa,), 131.4, 129.2, 128.7, 128.6, 128.5 (CHy,), 122.2 (Ca), 93.3, 87.9
(Catne), 29.2(CH3) ppm. IR (ATR): ¥ = 3058 (w), 2922 (w), 2852 (w), 2215 (w), 1681 (m), 1594 (w),
1489 (m), 1415 (m), 1353 (m), 1284 (m), 1246 (m), 1223 (m), 1071 (w), 953 (m), 919 (m), 758 (m),
691 (m), 597 (m), 531 (m), 478 (w) cm™. MS (El, 70 eV): m/z (%) = 516 (13), 515 ([M]", C3;H,sNO,, 39),
514 (39), 486 (7), 474 (13), 473 (50), 472 (100), 444 (11), 431 (10), 430 (29), 429 (11), 428 (22), 426
(9). HRMS (ESI-TOF): calcd. for C3;H,sNO, ([M+H]*) 516.1964, found 516.1965.

6,6'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(3-chlorobenzaldehyde) (4l)

Starting with 2a (120.2mg, 0.275mmol) and (4-cloro-2-
formylphenyl)boronic acid 3d (152.1 mg, 0.825 mmol), 4l was isolated as a
beige solid (105.6 mg, 69%); mp: 158-160 °C. *H-NMR (250 MHz, CDCl;):

7.62 (d, J=23Hz, 1H, Ha), 7.41 (d, >J=8.2 Hz, 2H, Ha,), 7.34-7.10 (m, 10H, He) ppm. “C-NMR
(63 MHz, CDCls): 6 = 189.2 (C=0), 143.2 (Ca), 139.0 (CHy,), 138.4, 136.2 (Ca), 135.6 (bs, Ca/), 134.7
(Car), 133.9 (bs, CHy,,), 133.1, 133.0, 132.0, 129.8, 128.6 (CH,,), 121.3 (Ca,), 95.5, 87.0 (Catyne) PPM. IR
(ATR): ¥ = 3058 (w), 2850 (w), 2746 (w), 2207 (w), 1694 (m), 1586 (m), 1491 (w), 1422 (m), 1382 (m),
1182 (m), 1112 (w), 999 (w), 892 (m), 832 (m), 754 (m), 686 (m), 542 (m), 464 (w), 447 (w) cm™. MS
(El, 70 eV): m/z (%) = 555 ([M]*, C37H;5Cl,NO,, 15), 528 (15), 526 (19), 500 (13), 498 (18), 356 (19), 355
(70), 354 (21), 353 (100), 226 (19), 73 (15). HRMS (ESI-TOF): calcd. for CiHisClL,NO, ([M+H]")
556.0871, found 556.0870.



Single-crystal Xray diffraction data

5a 5h
Chem. Formula CssH,;:NO, C5:H17NO,S,
Form. Wght [g mol™ 487.53 499.57
Cryst. system monoclinic monoclinic
Space group (Hall group) P 21/c (-P 2ybc) C2/c (-C 2yc)
Color beige beige
a[A] 7.2154 (11) 15.245 (4)
b [A] 12.0896 (17) 18.740 (5)
c[A] 27.443 (4) 8.084 (2)
al] 90 90
B[] 96.196 (4) 100.440 (7)
vI[’] 90 90
V[A3] 2379.9 2271.3 (11)
z 4 4
Nres 6308 3939
0[] 28.999 (6) 31.998
h,K, lmax 9,16,37 22,27,12
D, [gcm™] 1.361 1.461
p [mm™] 0.084 0.267
Amok\a [A] 0.71073 0.71073
T K] 123 K 123 K
F(000) 1016.0 1032.0
Npar 343 164
R 0.0518 (4437) 0.0460 (2964)
wR2 0.1449 (6308) 0.1265 (3939)
S 1.015 1.025




1H, 19F, e Spectra
3,5-dibromo-2,6-bis(phenylethynyl)pyridine (2a)
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1 Solvent coci Laoooo
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[ | 3 Pulse Sequence 930
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6 Relaxation Delay 1.0000
7 Pulse Width 10.0000
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3,5-dibromo-2,6-bis(p-tolylethynyl)pyridine (2b)

Parameter

Value
1 Solvent <oal3
2 Temperature 8.2
3 Pulse Sequence 2930
4 Number of Scans 16
S Receiver Gain 912
6 Relaxation Delay 1.0000
7 Puise Width 10.0000
8 Spectrometer Frequency 250.13
9 Spectral Width 5165.3
10 Lowest Frequency -1038.7
11 Nudeus H
12 Acquired Size 32768
13 Spectral Size 65536
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5 Receiver Gain 1290
6 Relaxation Delay 2.0000
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8 Spectrometer Frequency 62.90
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3,5-dibromo-2,6-bis((4-fluorophenyl)ethynyl)pyridine (2c)

Parameter Value ‘é
1 Solvent <oal3 E
2 Temperature 8.3 3
3 Pulse Sequence 2930
4 Number of Scans 16
5 Receiver Gain 456
6 Relaxation Delay 2.0000
7 Puise Width 10.0000
§ Spectrometer Frequency 300.13
9 Spectral Width 6188.1
10 Lowest Frequency -1246.7
11 Nudeus H
12 Acquired Size 32768
13 Spectral Size 65536
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5 Receiver Gain 2050
& Relaxation Delay 2.0000
7 Puise Width 10.0000
8 Spectrometer Frequency 75.47
9 Spectral Width 18028.8
10 Lowest Frequency -1456.6
11 Nudeus 13C
12 Acquired Size 32788
13 Spectral Size 65536
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3,5-dibromo-2,6-bis((4-methoxyphenyl)ethynyl)pyridine (2d)

a SR o
? h\? ‘if Parameter Value
1 Solvent cpciB
- 2 Temperature 298.1
3 Pulse Sequence 2g30
4 Mumber of Scans 16
r |r 5 Receiver Gain 645.0
| | 6 Relaxation Delay 1.0000
| | 7 Pulse Width 10.0000
| " 8 Spedrometer Frequency 250.13
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J | 10 Loweest Frequency -1056.8
J J
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3,5-dibromo-2,6-bis(m-tolylethynyl)pyridine (2e)

Parameter Value E
1 Solvent cociz 'E
2 Temperature 8.2 3
3 Risseqene 2333E9TINAZNAAN
4 MNumber of Scans 16 | i b |
5 Receiver Gain 812 o
6 Relaxation Delay 1.0000 |
7 Puise Wiidth 10.0000 [
8 Spectrometer Frequency 250.13 |
9 Spectral Width 5165.3 [
10 Lowest Frequency -1038.7 | ‘ |
11 Nudeus H
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6 Relaxation Delay 2.0000
7 Puise Wiidth 10.0000
8 Spectrometer Frequency 62.90
9 Spectral Width 15000.0
10 Lowest Frequency -1200.4
11 Nudeus 13
12 Acquired Size 32768
13 Spectral Size 65536
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3,5-dibromo-2,6-bis((2-fluorophenyl)ethynyl)pyridine (2f)

Parameter Value E
1 Solvent cociz 'fa;
2 Temperature 8.2 3
3 Puise Sequence 2930 SEISQESYYSIIIRERRAR
M ofScans o PR AT DEDLS S
5 Receiver Gain 101
6 Relaxation Delay 1.0000
7 Puse Width 8.0000
§ Spectrometer Frequency 500.13 | [
9 Spectral Width 10000.0 | [ |
10 Lowest Frequency -1924.1 | | 11
11 Nudeus H
12 Acquired Size 32768
13 Spectral Size 65536
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13 Spectral Size 32768
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Parameter Value
1 Solvent coa3
2 Temperature 28.2
3 Pulse Sequence g
4 Number of Scans 16
S Receiver Gain 101
6 Relaxation Delay 1.0000
7 Pulse Width 12,0000
8 Spectrometer Frequency 470.59
9 Spectral Width 113636.4
10 Lowest Frequency -103877.4
11 Nudleus 19F
12 Acquired Size 65536
13 Spectral Size 65536
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3,5-dibromo-2,6-bis(thiophen-3-ylethynyl)pyridine (2g)
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Parameter Value ‘E
1 Solvent o3 E
2 Temperature 8.2 3
3 Puise Sequence 7630 i
4 Number of Scans 16
S Receiver Gain 32
6 Relaxation Delay 2.0000
7 Puise Width 10.0000
8 Spectrometer Frequency 300.13
9 Spectral Width 6188.1
10 Lowest Frequency -1246.5 ‘,
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-
Parameter Vaiue £

1 Solvent cocts ‘%

2 Temperature 28.2 o . ]

3 hisseans i il g3 2

4 Number of Scans 1024 ‘v‘ ‘HT T ‘\f T T ”l‘

S Receiver Gain 2050

6 Relaxation Delay 2.0000

7 Puse Width 10,0000

8 Spectrometer Frequency 75,47

9 Spectral Width 18028.8

10 Lowest Frequency -1457.9

11 Nudeus 13

12 Acquired Size 32768

13 Spectral Size 65536
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2,2'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)dibenzaldehyde (4a)

Parameter Value -E
1 Solvent a3 'g
2 Temperature 8.2 3
3 Pulse Sequence 2030 ]
4 Number of Scans 1%
§ Receiver Gain 228
6 Relaxation Delay 1.0000
7 Puise Width 10.0000
§ Spectrometer Frequency 300.13
9 Spectral Width 6183.1
10 Lawest Frequency -1255.6
11 Nudleus H
12 Acquired Size 32768
13 Spectral Size 65536
770
J(1.55, 7.49)
E (dd)
7.50
(1.24, 757)

!

l 1

T AL

2 gs888%

T T . T T T = R 1 T ! : ! : : T .

16 15 14 13 12 11 10 9 8 5 4 3 2 1 0 -1 2

6
f1 (ppm)




==77.16 Chloroform-d
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Parameter Value

1 Solvent cDCI3

2 Temperature 298.2

3 Pulse Sequence 29pg30

4 Number of Scans 1024

5 Receiver Gain 2080

& Relaxation Delay 2.0000

7 Pulse Width 10.0000

8 Spectrometer Frequency 75.47

9 Spectral Width 18028.8

10 Lowest Frequency -14572.9

11 Nudeus 13C

12 Acquired Size 32768

13 Spectral Size 65536

T T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 ngoo) %0 80 70 6 S50 40 30 20 10 0
ppm

2,2'-(2,6-bis(p-tolylethynyl)pyridine-3,5-diyl)dibenzaldehyde (4b)

Parameter vakue i
1 Solvent cociz 'E
2 Temperature 8.1 3
3 Pulse Sequence 2930 #2933 §
4 Number of Scans 16
S Receiver Gain 128
6 Relaxation Delay 1,0000
7 Puse Width 10.0000
& Spectrometer Frequency 250.13
9 Spectral Width 5165.3
10 Lowest Frequency -1038.5
11 Nudeus H
12 Acquired Size 32768
13 Spectral Size 32768

1(s8)
.30

F (dd)

751
3(0.82, 7.43)

6
f1 (ppm)




==77.16 Chloroform-d

spgzsesizn=eg s 3
| i ) Lol | | |
Parameter Value

1 Solvent cociz

2 Temperature 28.0

3 Pulse Sequence 29pg30

4 Mumber of Scans 1024

5 Receiver Gain 2050

& Relaxation Delay 2.0000

7 Puse Width 10.0000

& Spectrometer Frequency 62.90

9 Spectal width 15000.0

10 Lowest Frequency -1202.0

11 Nudeus 13

12 Acquired Size 32768

13 Spectral Size 32768

LY a1

W 200 190 18 L0 160 IS0 MO 130 120 10 goo ) % 8 70 6 S50 40 30 20 10 0 -0
ppm

2,2'-(2,6-bis((4-fluorophenyl)ethynyl)pyridine-3,5-diyl)dibenzaldehyde (4c)

Parameter Value
1 Solvent coai3
2 Temperature 8.1 s
3 Pulse Sequence 2930 s
4 Number of Scans 1 |
S5 Receiver Gain 101
6 Relaxation Delay 1.0000
7 Puse Width 8.0000 |
8 Spectrometer Frequency 500.13 ‘
9 Spectral Width 10000.0
10 Lowest Frequency -1924.3 |
11 Nudeus H
12 Acquired Size 32768

13 Spectral Size 65536 [a(s
{10.10

200-=

T T T T T T T T T T

6
f1 (ppm)




Parameter Value E
1 Solvent coa3 §
2 Temperature . 8.2 e e mm s T ]
4 MomberofScans - 1024 V! e N [ |
5 Receiver Gain 101
6 Relaxation Delay 2.0000
7 Pulse Width 10,0000
8§ Spectrometer Frequency 125.76
9 Spectral Width 0120.5
10 Lowest Frequency -2463.6
11 Nudeus 13
12 Acquired Size 32768
13 Spectral Size 32768
C(d)
115.96
3(22.31)
8 (d)
16331
1(251.79)
=3
1
1 II 1 I 1 .
| ¥ Al L
T T T T T T T T T T T T T T T T T T T T T r T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 0 -0
f1 (ppm)
Parameter Value b4
H
1 Solvent coa3 *
2 Temperature 298.3
3 Puse Sequence 290
4 Number of Scans %
5 Receiver Gain 101
6 Relaxation Delay 1.0000
7 Puse Width 12,0000
8 Spectrometer Frequency 470.59
9 Spectral Width 113636.4
10 Lowest Frequency -103877.4 o) o)
11 Nudeus 19F
12 Acquired Size 65536
13 Spectral Size 65536
1
T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 20 -30 -40 -50 -60 -70 -80 -90 “-(100)-110 <120 -130 -140 -150 -160 -170 ~-180 -190 -200 -210 ~-220
ppm




2,2'-(2,6-bis((4-methoxyphenyl)ethynyl)pyridine-3,5-diyl)dibenzaldehyde (4d)

Parameter Value E
1 Solvent a3 g
2 Temperatre 298.2 - 3
3 Pulse Sequence 2% aZ3 4R5E8
4 MNumber of Scans 16 = S
5 Receiver Gain 114
& Relaxation Delay 2.0000
7 Puise Width 10.0000
8 Spectrometer Frequency 300.13 |
9 Spectral Width 6188.1 ‘
10 Lowest Frequency -1246.6 J
11 Nudeus H
12 Acquired Size 32788
13 Spectral Size 65536
Alg) Hl(s)
10.10 379
)
| I
| " LUNL
" P AN 1
g 53858398 3
, : ) | ! ; ' ! | ; : . | : : ' : : ) :
16 15 14 13 12 11 10 9 8 7 6 5 4 2 1 0 -1 2 -3 4
f1 (ppm)
£
~ =3 :
" 5 453953508 3= 2 o
3 g cSfsszasams 3 PoE 2 M
| R e Y] [ |
| Pwameter Ve |
1 Solvent CDCi3
2 Temperature 209.0
3 Pulse Sequence 200030
4 Number of Scans 1024
5 Receiver Gain 050
& Relaxation Delay 2,0000
7 Pulse Width 10.0000
8 Spectrometer Frequency 75.47
9 Spectral Width 13028.3
10 Lowest Frequency -1457.3
11 Nudleus 13C
12 Acquired Size 32768
13 Spectral Size 65536
I
' 1
| I 1 ] |
SIRn I
" _L ] l l ) J
' ! : : ! , : : | , ' | : : ! , ! : : ! : , !
210 200 190 180 170 160 150 140 130 120 110 00 S0 80 70 60 50 40 30 20 10 L] -10

1
f1 (ppm)




2,2'-(2,6-bis(m-tolylethynyl)pyridine-3,5-diyl)dibenzaldehyde (4e)

Parameter Value
1 Solvent <oal3
2 Temperature 8.2
3 Pulse Sequence 2930 E
4 Number of Scans 16
5 Receiver Gain 95
6 Relaxation Delay 1.0000
7 Puise Width 8.0000
& Spectrometer Frequency 500.13
9 Spectral Width 10000.0
10 Lowest Frequency -1923.8

! Frreriyl L
B R 3
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 6 5 4 3 2 1 o 1 2 -3
1 (ppm)
T
E
£
H
& - 3 "
| | |
Parameter Value
1 Solvent coai3
2 Temperature 2981
3 Puise Sequence 290930
4 Mumber of Scans 1024
5 Receiver Gain 101
6 Relaxation Delay 2.0000
7 Ruise Width 10.0000
8 Spectrometer Frequency 125.76
9 Spectral Width 30120.5
10 Lowest Fragquency -2472.3
11 Mudeus 13C
12 Acquired Size 32768
13 Spectral Size 32768 W

i” il

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 P EOD ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm]




2,2'-(2,6-bis((2-fluorophenyl)ethynyl)pyridine-3,5-diyl)dibenzaldehyde (4f)

Parameter Value E
1 Solvent cociz 'E
2 Temperature 8.2 - G (ddd) 5
3 Peseaen e R e R I E R
4 MNumber of Scans 16 | —
5 Receiver Gain 32
6 Relaxation Delay 2.0000
7 Puse Width 10.0000
8 Spectrometer Frequency 300.13
9 Spectral Width 6188.1
10 Lowest Frequency -1246.3
11 Nudeus H
12 Acquired Size 32768
13 Spectral Size 65536
E(m)
773
|
¥
g
T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 6 5 3 2 1 -2 -3
1 (ppm)
<
E:
@ - m :
= 3 2w 2
| [ N4 |
Parameter Value
1 Solvent cocls
2 Temperature 298.2
3 Pulse Sequence 2gpg30
4 Number of Scans 1024
S Receiver Gain 2050
6 Relaxation Delay 2.0000
7 Puise Width 10,0000
8 Spectrometer Frequency 75.47
9 Spectral Width 18028.8
10 Lowest Frequency -1457.3 c(d)
11 Nudeus 13C 163.12
12 Acquired Size 32768 1(254.62)
13 Spectral Size 65535 —
|
Lol
PO 111|
Ll | | L
T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 70 60 50 40

f1 (ppm)




Parameter value 3
1 Solvent coa3 r
2 Temperature 28.2
3 Puise Sequence zgfhigan
4 Number of Scans &4
S Receiver Gain 2050
6 Relaxation Delay 1.0000
7 Puse vidth 10,0000
8 Spectrometer Frequency 282.40
9 Spectral Width 669643
10 Lowest Frequency 617224
11 Nudeus 197
12 Acquired Size 65536
13 Spectral Size 131072

0 0 -0 -20 -30 -40 -50 -60 -70 -80 90 n-(mu)-uo 4120 -130 -40 -150 -160 -170 -180 -190 200 <210
ppm

2,2'-(2,6-bis(thiophen-3-ylethynyl)pyridine-3,5-diyl)dibenzaldehyde (4g)

Parameter Vaue H
1 Sowvent coct3 £
2 Temperature 8.1 - i
3 Puse Sequence 2930 3 &
4 Number of Scans n
5 Recewver Gain 645 J(BI90. 3.01)
6 Relaxation Delay 1.0000 | ‘,id')
7 Puse Width 10,0000 ofs
8 Spectrometer Frequency 250.13 (0, &oql}. )
9 Spectral Width 5165.3 m T T
10 LowestFrequency  -1038.6 ! $,1 01
11 Nudeus ™ J1.51)
12 Acquired Size 32768 (
13 Spectral Size 6553 B (dd)
- 3 ‘fo(g)e o.ue
< 3(1.27, 7.74)
i i h“nqn "
D (dd)
7.72
3(1.61, 7.47)
G (dd)
7.37
3(1.15, 2.99)
1(dd)
6.93
3(1.15, 5.01)
I
|
l ! L
Y A
3 EEEHEE
T T : T v T T T ' ' '
6 15 14 13 10 8 7



77,16 Chloroform-d

3,3'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(thiophene-2-carbaldehyde) (4h)

[ T
Parameter Value
1 Solvent oocl3
2 Temperature 2978
3 Pulse Sequence 90930
4 Number of Scans 1024
5 Receiver Gain 2050
& Relaxation Delay 20000
7 Pulse width 10.0000
8 Spectrometer Frequency 62.90
9 Spectral Width 15000.0
10 Lowest Frequency -1200.6
11 Nudeus 13C
12 Acquired Size: 32768
13 Spectral Size 65536
I‘ |
1
\
VTN
'R
UL L |
210 200 190 180 170 160 150 140 130 120 110 “ gUU ) S0 80 70 60 50 40 30 20 10 -10
ppm

Parameter Value
1 Solvent codl3
2 Temperature 28.1
3 Pulse Sequence 2930
4 Number of Scans 16
5 Receiver Gain 645
6 Relaxation Delay 1.0000
7 Puse Width 10,0000
8 Spectrometer Frequency 250.13
9 Spectral Width 5165.3
10 Lowest Frequency -1038.7
11 Nudeus H
12 Acquired Size 32768
13 Spectral Size 65536

9.96
9.96

b

7.26 Chloroform-d

D (m)
735
1
LA
1 M~
g ggd
T T T T T T T T T T T T T T T T
16 15 14 13 11 10 9 8 5 4 2 1 0 <1 3

7 6
f1 (ppm)



77,16 Chloroform-d
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Parameter Value
1 Solvent cods
2 Temperature 2978
3 Puise Sequence 29pg30
4 Number of Scans 1024
5 Receiver Gain 2050
& Relaxation Delay 2.0000
7 Pulse Width 10.0000
8 Spectrometer Frequency 62.90
9 Spectral Width 15000.0
10 Lowest Frequency -1200.1
11 Mudeus 13¢
12 Acquired Size 32768
13 Spectral Size 65536
I
|
] P I | |
i | [
el - s———

20 200 190 10 70 160 IS0 MO 10 120 10 guo ) 90 8 70 60 S0 40 30 20 10 0
ppm

2,2'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(3-fluorobenzaldehyde) (4i)

Parameter vale 23335 EARNRRRRNANNNERRNNAARRRE
1 Solvent coc3 T S
2 Temperature 28.2
3 Puise Sequence 2530 |
4 Number of Scans 6 8(s) ‘
§ Receiver Gain 128 7.60
6 Relaxation Delay 2.0000
7 Pulse Width 10,0000
8 Spectrometer Frequency 300,13
9 Spectral Width 6183.1 |§(5)
10 Lowest Frequency -1263.7 .93
11 Nudeus H W
12 Acquired Size 32768
13 Spectral Size 65536
|
L N AN

" o

2 EEH]
T T T . T T ™ : o T T T T . T T T T T
16 15 14 13 12 1 10 9 8 5 4 3 2 1 0 -1 2 3

6
f1 (ppm)




==77.16 Chloroform-d

: g s
| Il [
Parameter value

1 Solvent €oci3
2 Temperature 8.2
3 Pulse Sequence 20pg30
4 Number of Scans 1024
S Receiver Gain 2050
6 Relaxation Delay 2.0000
7 Pulse Width 10.0000
& Spectrometer Frequency 75.47
9 Spectral Width 18028.8
10 Lowest Frequency -1458.3
11 Nudeus 13 D (d)
12 Acquired Size 32768 11862
13 Spectral Size 65536 ¥22.19)

A (d) £ (d)

165.67 116.86

)(258.37) 1(21.66)

= c

210 200 10 10 U0 160 10 M0 130120 w0 %ou ) % 80 70 60 S50 40 30 20 10 0 -0
ppm

Parameter vakue
1 Solvent cocts
2 Temperature 28.2
3 Puise Sequence zgfhigan
4 Number of Scans &4
S Receiver Gain 2050
6 Relaxation Delay 1.0000
7 Puse vidth 10,0000
8 Spectrometer Frequency 282.40
9 Spectral Width 669643
10 Lowest Frequency 617224
11 Nudeus 197
12 Acquired Size 65536
13 Spectral Size 131072

T T T T

0 0 -0 -20 -30 -40 -50 -60 -70 -80 90 n-(mu)-uo 4120 -130 -140 -150 <170 -180 -190 200 210
ppm




2,2'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(3-methoxybenzaldehyde) (4j)

Parameter Value ‘g

1 Sohvent coas t
2 Temperature 298.2 s
3 Pulse Sequence 2930 2 B2EXRANKISNNSNES838288 %
K ofSas 16 LAY PRSI
5 Receiver Gain 181
6 Relaxation Delay 2.0000
7 Puise Width 10.0000 F(m) |
8 Spectrometer Frequency 300.13 24
9 Spectral Width s188.1 | I ‘
10lowestFrequency  -12613 ) I ﬂJdﬁ)
11 Nudeus H 7.07
12 Acquired Size 32768 1(0.78, 2.54, 8.73)
13 Spectral Size 65536

B (s) G (s)

9.90 3.87

T T

| Il Lt

|

1 L_J - N

T A 4 ¥

g ggissg g
T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 -1 2 3

f1 (ppm)
£
-
I SSEESNE TN T I
Parameter Value
1 Solvent a3
2 Temperature 289
3 Pulse Sequence 20pg30 !
4 Mumber of Scans 1024
5 Receiver Gan 2050
6 Relaxation Delay 2.0000
7 Puse Width 10,0000
8 Spectrometer Frequency 75.47
9 Spectral Width 18028.8
10 Lowest Frequency -1458.8
11 Nudeus 13¢
12 Acquired Size 32768
13 Spectral Size 65536
'
1
! 1
J Ji Lol ke L

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 P EOD ) 90 80 70 60 50 40 30 20 10 L] -10
1 (ppm]




1,1'-((2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(2,1-phenylene))bis(ethan-1-one) (4k)

Parameter Value ‘é
1 Solvent coai3 'E
2 Temperature 8.2 3
3 Pulse Sequence 2030 & E
4 Number of Scans 1 |
5 Receiver Gain %2
6 Relaxation Delay 1.0000 [
7 Puise Wiidth 10.0000
8 Spectrometer Frequency 250.13
9 Spectral Width 5165.3
10 Lowest Frequency -1034.5
11 Nudleus H
12 Acquired Size 32768
13 Spectral Size 65535
|
L 1 J Lk
A *T‘l ¥
253 g
T T T T T T T T \N = T T T = T T T T T T T
16 15 14 13 12 1 10 9 7 6 3 2 1 0 -1 2 3 -4
f1 (ppm)
-
£
=
H
- 3
H PE 2 3
[ |
Parameter Value
1 Solvent a3
2 Temperature 298.0 o] (o]
3 Puise Sequence 200930
4 MNumber of Scans 1024
5 Receiver Gain 2050
& Relaxation Delay 20000 =
7 Puse Width 10.0000 | P
8 Spectrometer Frequency 62.90 2 N =
9 Spectral Width 15000.0 4 =
10 Lowest Frequency -1202.0
11 Nudeus 13C
12 Acquired Size 32768 o
13 Spectral Size 65536
H ]
|
1 ]
! min N |
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

1
f1 (ppm)




6,6'-(2,6-bis(phenylethynyl)pyridine-3,5-diyl)bis(3-chlorobenzaldehyde) (4l)

Parameter Value
1 Solvent <oal3
2 Temperature 8.2
3 Pulse Sequence 2930

4 Number of Scans 16

5 Receiver Gain 362

6 Relaxation Delay 1.0000
7 Puise Width 10.0000
& Spectrometer Frequency 250.13
9 Spectral Width 5165.3
10 Lowest Frequency -1034.5
11 Nudeus H

12 Acquired Size 32768
13 Spectral Size 65536

7.26 Chloroform-d

F

¥
|

Xy Y
255 g
T T T T T T T T \N = T T = T T T T T T T
16 15 14 13 12 1 10 9 7 6 3 2 1 0 -1 2 3 -4
f1 (ppm)
I
£
<
H
o 3
H Z oz 2 a
[ |
Parameter Value
1 Solvent a3
2 Temperature 298.0 o] (o]
3 Puise Sequence 200930
4 MNumber of Scans 1024
5 Receiver Gain 2050
& Relaxation Delay 20000 =
7 Puse Width 10.0000 | P
8 Spectrometer Frequency 62.90 2 N =
9 Spectral Width 15000.0 4 =
10 Lowest Frequency -1202.0
11 Nudeus 13C
12 Acquired Size 32768 P!
13 Spectral Size 65536
1
|
|
1 ]
] 1 1
A | i ‘ I J
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

1
f1 (ppm)




dibenzola,jlacridine-6,8-diylbis(phenylmethanone) (5a)

IS
a BUGBERROALIEERLHTARRMARRAN AN
2 L Al i
| 4 e A
{ [
\' m
L] |
— | \“ |
‘ ‘|'I I‘| ‘
, A sy

Parameter
Solvent
Terrperature
Fulse Sequence
Number of Saans
Receiver Gain
Relaxation Delay
Fulse Width
Spectrometer
Frequency
Spectral Width
10 Lowest Frequency
11 Nucleus
12 Aoquired Size
13 Spectral Sze

[N T R

©

Value
cociz
298.2
zg30
16
101.0
1.0000
8.0000
500.13

10000.0
-1969.2
1H
32768
65536

(- 1
e T ik i
8 8 R
— nl —elel el m
T T T T T T T : T T T T T T T T T T T T
11.0 105 100 95 90 85 80 75 70 65 0 5 40 35 30 25 20 15 10 05 00 -0
fl (ppm)
H ARERERLINSFRAEZES
5‘ %EEB&BEE&%E&B&

Parameter Value
1 Solvent coci
2 Temperature 298.2
3 Pulse Sequence zgpg30
4 Nurber of Scans 1024
O ‘ 5 ReceiverGain 101.0
= 6 Relaxation Delay 2.0000
O / 7 Pulse Width 10.0000
N 8 Spedrometer Frequency 125.77
9 Spedral Width 30120.5
e @ 10 Lowest Frequency -2484.5
11 Nucleus 13C
12 Acquired Size 32768
13 Spedral Size 65536
|
e
T T T T T T T T T T T T T T T T T T T T T T
80 70 60 50 40 30 20 10 0 -10

.
210 200 190 180 170 160 150 140 130 120 110 _ 100 ~ 90
fl (ppm)




dibenzola,jlacridine-6,8-diylbis(p-tolylmethanone) (5b)

Parameter Value
1 Solvent coai3
2 Temperature 298.1 .
3 Puise Sequence 2930 2
4 Number of Scans 16
5 Receiver Gain &
6 Relaxation Delay 1.0000
7 Puise Wiidth 8.0000
8 Spectrometer Frequency 500.13 e
9 Spectral Width 10000.0 |
10 Lowest Frequency -1924.0 J P
11 Nudeus H N
12 Acquired Size 32768
13 Spectral Size 65536 O o O O
HiC CH
TFA —— 3 3
8 () E(s)
11.18 2.56
L] T
!
|
| l‘ [ | L
1 AL I
g 5% 3§55 H
T T T r T r T r T T T T T T T r T r T r
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ] 1 2 -3
f1 (ppm)
®
E
H
3
2 S ~
1 I I
Parameter Value
1 Solvent coci3
2 Temperatire 298.2
3 Pulse Sequence 29pg30
4 Number of Scans 512
5 Receiver Gan 101
6 Relaxation Delay 2.0000
7 Pulse Width 10.0000
8 Spectrometsr Frequency 125.76
9 Spectral Width 0120.5
10 Lowest Frequency 24433
11 Nudeus 3¢ TFA
12 Acquired Size 32768 /
13 Spectral Sze 32768
TFA
" /
I i 1
| i L |‘ \
AL
| . L
T T T T T T T T T T r r T T T T T T T T T T T T
220 210 200 150 180 170 160 150 140 130 120 110 100 9% 80 70 60 S50 40 30 20 10 0 10

f1 (ppm)




dibenzola,jlacridine-6,8-diylbis((4-fluorophenyl)methanone) (5c)

g RRN SRR AT BB E R ERRERARRRARRARTREY
e R e e e e e e L L L N Rk
| Ny T e e Parameter Value
1 Solvent ci3
( [ 2 Temperature 208.2
‘ | 3 Pulse Sequence 2930
‘I | 4 Mumber of Scans 32
‘ 5 Receiver Gain 812.0
[ -l' [ | 6 Relaxation Delay 1.0000
I‘ ‘ [ " | 7 Pulse Width 10.0000
r ‘ f I‘ | | | 8 Spectrometer Frequency 250.12
[ I | | 9 Spectral Width 5165.3
/ / H / 10 Lowest Frequency -1050.2
11 MNucleus H
12 Acquired Size 32768
13 Spectral Size 65536
|
! 1 |
i |
1l
1 U
| l L ) |
T T e T
8 2 83588 3
= ol — ol ei o -
T T T T T T T T T T T T T T T T T T T T T T T T
11.00 105 100 95 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -05
fi (ppm)
o G HEANSHCRBIARBEES &
§ 58 SHARNRAAAANNNNY S Parameter Value
[ [ e Y 1 Solvent cpc
2 Temperature 298.2
3 Pulse Sequence zgpg30
4 Nurrber of Scans 6144
5 Receiver Gain 2050.0
6 Relaxation Delay 2.0000
7 Pulse Width 10.0000
8 Spedrometer Frequency 62.90
S 9 Spedral Width 15000.0
O ’ 10 Lowest Frequency -1211.0
N 11 Nucleus 13C
12 Acquired Size 32768
O o o O 13 Spedtral Size 65536
F F
|
I
II
1
|
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

ppm)




dibenzola,jlacridine-6,8-diylbis((4-methoxyphenyl)methanone) (5d)

Parameter Value

E S .
1 Solvent cocl3 | N MY |
2 Temperature 28.1
3 Puise Sequence 2930 |
4 Number of Scans 16
5 Receiver Gain 43
6 Relaxation Delay 1.0000
7 Puise Width 8.0000
8 Spectrometer Frequency 500.13
9 Spectral Width 12500.0
10 LowestFrequency  -2366.2
11 Nudeus H
12 Acquired Sze 32768
13 Spectral Size 65536

TFA —

! NP L | !
g 88 888 2 g
3 ]% 883 = 3
T T T T T T T T T T T T T T T T T T T T T T T T T
20 19 18 17 16 15 14 13 12 11 10 8 7 4 3 2 = B A w2 3 -4
f1 (ppm)
?
E
H
5
E
9 9 3 Ka%s3hénss 2 w
g 2 £ ZRAARRINIM I &
I I ==\ |

Parameter Value:
Sotvent coa3
Temperature 8.2 S

1

2

3 Puise Sequence 2g0g30 O ‘

4 Number of Scans 34 P

5 Receiver Gain 101 — TFA — TFA N

& Relaxation Delay 2,000

7 Puise Width 10.0000 O o O O
8 Spectrometer Frequency 125.76

9 Spectral Width 105 H3C“0 0’CH3
10 Lowest Frequency 24032

11 Nudeus: 13C

12 Acquired Size 32768

13 Spectral Size 32768

T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 " (1.00 ) 90 80 70 60 50 40 30 20 10 0 -10
pPpm,




dibenzola,jlacridine-6,8-diylbis(m-tolylmethanone) (5e)

Parameter Value

1 Sovent coas

2 Temperature 8.2 .

3 Pulse Sequence 930 s 1
4 Mumber of Scans 1 T
5 Receiver Gain 256

6 Relaxation Delay 2.0000

7 Puise Width 10,0000

8 Spectrometer Frequency 300.13 ‘
9 Spectral Width s188.1 r

10 Lowest Frequency 12459 J )
11 Nudeus H

12 Acquired Size 32768

13 Spectral Size 65536

|
T T P e 'y
E § S335%%:% §
T T 1 : T r r T : T T T T T T T T T T 1 T
16 15 14 13 12 11 10 9 7 6 3 2 1 L] -1 -2 3 4
f1 (ppm)

Parameter Value
1 Solvent coai3
2 Temperature _ 28.5
3 Pulse Sequenc] 790930 2
4 Number of Scafs 3072 T
5 Receiver Gain 2050
6 Relaxation Delay 2.0000
7 Puise Wiidth 10.0000
8 Spectrometer Frequency 75.47
9 Spectral Width 18028.8
10 LowestFrequency  -1457.6
11 Nudleus 13C
12 Acquired Size 32768
13 Spectral Size 65535
i
1
|
i
]
|
T T r T T T T T T T T T T T T T T T r T r T T
210 200 180 180 170 160 150 140 130 120 110 100 90 B0 70 60 50 40 30 20 10 0 -10

f1 (ppm)




dibenzola,jlacridine-6,8-diylbis((2-fluorophenyl)methanone) (5f)

Parameter Value
1 solvent oMSO
2 Tempersture 28.2
3 Pulse Sequence 930
4 Number of Scans %
5 Receiver Gain 32 2 YEEEES EEE
& Relaxation Delay 2.0000 7 B P
7 Puise Width 10.0000 |
8 Spectrometer Frequency 30013 |
9 Spectral Width 61881
10 LowestFrequency  -1240.3 J
11 Nudeus H
12 Acquired Size 32768 e
13 Spectral Sze 65536 1075

! water —
|
o
J | Jk A __,JU-
: : R
16 15 14 13 12 11 10 9 8 7 6 3 2 1 ] -1 -2 3 -4
f1 (ppm)

—19237
—16242
—159.03

38.76

Parameter Value
1 Solvent DMSO
2 Temperature 208.2 Ald)
3 Pulse Sequence 200930 160.72
4 Number of Scans 1024 J(256.31)
S Receiver Gain 2050 =
& Relaxation Delay 2.0000
7 Puse Width 10.0000
8 Spectrometer Frequency 75.47
9 Spectral Width 180288
10 LowestFrequency  -1502.9
11 Nudeus 13
12 Acquired Size 32768
13 Spectral Size 555%

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 f l.(ﬂl] ) 80 80 70 60 50 40 30 20 10 o -10
ppm




Parameter Value

“11092

1 Solvent DMSO

2 Temperature 28.2

3 Pulse Sequence zgfhigan
4 Number of Scans &4

S Receiver Gain 2050

6 Relaxation Delay 1.0000
7 Pulse Width 10,0000
8 Spectrometer Frequency 282.40
9 Spectral Width 669643
10 Lowest Frequency 61722.4
11 Nudeus 197

12 Acquired Size 65536
13 Spectral Size 131072

10 0 -0 -20 -30 -40 50 -60 70 -80 90 -100 -110 -120 -130 -140 -150
f1 (ppm)

T T T T T
-170 -180 -190 -200 -210

dibenzol[a,jlacridine-6,8-diylbis(thiophen-3-ylmethanone) (5g)

Parameter Value ?
1 Solvent cociz 'g
2 Temperature 8.2 - 3
3 Puse Sequence 1% = SRERRRE
4 Number of Scans 16
S Receiver Gain 161
6 Relaxation Delay 20000
7 Puse Width 10.0000 [
& Spectrometer Frequency 300.13
9 Spectral Width 6188.1 |
10 Lawest Frequency -1246.4
11 Nudeus H
12 Acquired Size 32768
13 Spectral Size 65536

100—=

© 1 200

6
f1 (ppm)




==77.16 Chloroform-d

] RZBRTY ZREEERE
g fERADARARRNKIRY
Qe N Y
Parameter Value
1 Solvent cpal3
2 Temperature 28.2
3 Puise Sequence 29pg30
4 Number of Scans 1024
S Receiver Gain 2050 =
6 Relaxation Delay 2.0000
7 Pulse Width 10.0000 -
8 Spectrometer Frequency 75.47 N
9 Spectral Width 18028.8
10 Lowest Frequency -1460.2
11 Nudeus 13 s s o] (@] s
12 Acquired Size 32768 g
13 Spectral Size 65536
‘
im
!
1
i
|
| |
e
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
f1 (ppm)
- . R
dithieno[3,2-a:2',3'-jlacridine-5,7-diylbis(phenylmethanone) (5h)
Parameter Value
1 Solvent o3
2 Temperatre 298.2
3 Pulse Sequence 2930
4 Number of Scans 16
S Receiver Gain 228
6 Relaxation Delay 2.0000
7 Puise Width 10,0000
8 Spectrometer Frequency 300.13
9 Spectral Width 6188.1
10 Lowest Frequency -1246.5
11 Nudeus H
12 Acquired Size 32788
13 Spectral Size 65536
.
|
“ A A
1 Wy ry
g EHE
16 15 14 13 12 11 8 3 2 1 0 1 -2 -3

6
f1 (ppm)



Parameter Value
2 SRAREIRARALT i sebvent a3
5] BRASESEERARR 2 Temperanre 8.2
| bt e 3 Pulse Sequence 20030
4 Number of Scans. 024
5 Receiver Gan 2050
& Relaxation Delay 2.0000
7 Pulse Width 10.0000
& Spectometer 75.47
Frequency
9 Spectral Width 18028.8
10 Lowest Fraquency 1456.5
11 Hudeus e
12 Acquired Size. 32768
13 Soectral Sne: 6553
heptane —
210 200 190 180 170 160 150 140 130 120 110 100 o0 80 70 &0 50 40 30 20 10 o -10

f1 (ppm)

(1,13-difluorodibenzo[a,j]lacridine-6,8-diyl)bis(phenylmethanone) (5i)

Parameter Value :
1 Soivent coa3 H
2 Temperature 298.1 - 3
3 Puse Sequence 2930 2 3
4 Number of Scans 16 |
5 Receiver Gain a3
6 Relaxation Delay 1.0000
7 Pulse Width 8.0000
8 Spectrometer Frequency 500.13
9 Spectral Width 10000.0 |
10 Lowest Frequency -1923.6 |
11 Nudeus H
12 Acquired Size 32768
13 Spectral Size 65536
A(s) B (s) G (m)
TFA — | |11.06 @ 797 |
T T s Wy
i
|
U L__,.___lé__L_ALL.K A
g iy LBl
3 ]F ]8I
T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 3 2 1 0 -1

6
f1 (ppm)



T
£ Parameter value
s
g 1 Sovent cod3
=3 22 T ARRARRRANN[ e S 13 3 Pulse Sequence 2gpg30
[ V! | SN | 4 Nsber of Scané 103
S Receiver Gain 101
liédé)l] 6 Relaxation Delay 20000
31.08) 7 Puise Width 10.0000
8 Spectrometer Frequency 125.76
<:3*(d)6 F (d) 9 Spectral Width 30120.5
132.56 | 120.87 10 LowestFrequency  -2405.1
3(10.17) | 3(2.01 3 P
A 8 (d) H (d) 12 Acquired Sze 32768
167.1 125.98 | | f110.62 13 Spectral Size 32768
3(261.2p) 3(3.87) 24.59)
= P Lo v
D (d) G (d)
136.36 | | 121.48
1(10.30) | |3(24.08]
TFA —
— TFA
|
1
|
i inm
il l l |
T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 4 30 20 0 0 -10
f1 (ppm)
Parameter Value ]
1 Solvent coas i
2 Temperatre 8.2
3 Pulse Sequence 299
4 Number of Scans 8
5 Receiver Gain 48
6 Relaxation Delay 1,0000
7 Puse Width 12,0000
8 Spectrometer Frequency 470.59
9 Spectral Width 113636.4
10 LowestFrequency 1038774
11 Nudeus BF
12 Acquired Size 65536
13 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -0 20 -30 -40 -50 60 -70 -80 -90 -100 ) 4110 -120 -130 -140 -150 -160 -170 ~-180 -190 -200 -210 ~-220

f1 (ppm)



(1,13-dimethoxydibenzo[a,j]acridine-6,8-diyl)bis(phenylmethanone) (5j)

Parameter Naive
1 Sohvent coa3
2 Temperatre 298.1
3 Puse Sequence %0
4 Number of Scans %

5 Receiver Gan 2

6 Relaxaton Delay 1.0000
7 Puse Vidth 80000
8 Spectrometer Frequency 500.13
9 Spectral Viith 12500.0
10 LowestFrequency  -2248.0
11 Nudeus H

12 Acquired Size 32768
13 Spectral Sire 65536

TFA —

dichloromethane

— water

I\
A !
EEEEREE g
20 19 18 17 16 15 14 13 12 1 1 9 8 6 5 4 3 2 1 o -1 -2 3 -4
f1 (ppm)
Ed 2 £ 3 3
g £ 2 g ®
| | I | |
Parameter value
1 Solvent coci3
2 Temperature 8.1
3 Puse Sequence 9092
4 Number of Scans 1024 =
5 Receiver Gan 101 ~—~TEA
6 Relaxation Delay 2.0000
7 Puse Width 10.0000
8 Spectrometer Frequency 125.7%6
9 Specral Width 201205
10 LowestFrequency  -2361.2
11 Nudeus 13 )
12 Acquired Sae. 32768
13 Spectral Size 32768
'
20 20 20 190 10 170 160 10 M0 130 120 10 (wn) % 8 70 60 S0 40 30 20 10 0 -0
1 (ppm;



(5,9-dimethyldibenzo[a,jlacridine-6,8-diyl)bis(phenylmethanone) (5k)

Parameter value ‘é
1 Solvent cod3 E
2 Temperature 298.0 - 3
3 Pulse Sequence 2930 3 & 2
4 Number of Scans 15 |
S Receiver Gain 362
6 Relaxation Delay 1.0000
7 Pusewidth 10,0000
8 Spectrometer Frequency 250.13
9 Spectral Width 5165.3 )
10 Lowest Frequency -1038.6 | |
11 Nudeus H
12 Acquired Size 32768
13 Spectral Size 65536
. 1(s)
1.03
T
TFA
Iy
'
) kL . 1)
1 e B A ¥
E § 588338 s
T T T T T T r T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 6 4 3 2 1 0 1 -2 3
1 (ppm)
{
| |
Parameter valoe
1 Solvent cod3
2 Temperature 298.0
3 Puise Sequence 200930
4 Number of Scans 1024
5 Receiver Gan 205 — TFA
6 Relaxaton Delay 2.0000
7 Puise Width 10.0000
8 Spectrometer Frequency 62.90
9 Spectral Width 15000.0
10 Lowest Frequency -4381.2
11 Nudeus 1 TFA
12 Acquired Size 32768
13 Spectral Sze. 65536
|
v v ————r v T———————— r v v v v e s T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



Dibenzo[c,h]acridin-6,8-diylbis(phenylmethanone) (8a)

ERERREKHERSR ARFARNGE Rl E AR RRNERA L ARETEELRIRAT
GG GGG G GG e P T T P T P T B P T P T BT PP P T P P P P T P T T T P
L ftet e e K —_— L
Parameter Value
f 1 Solent cnci
| 2 Temperature 298.2
| 3 Pulse Sequence zg30
| 4 Murmber of Scans 32
| 5 ReceierGain 812.0
| r‘l 6 Relaxation Delay 1.0000
r [ 7] 7 Pulse Width 10.0000
,"‘ I /,‘ ‘,' ,“ ; & Spedrometer Frequency 250.13
B 9 Spedral Width 5165.3
10 Lowest Frequency -1050.7
11 Mucleus 1H
12 Acquired Size 32768
13 Spedral Sze 65536
1
|
I
I
ll i
Jm i
J A
iy P
g & sHag
- G = rini
T T T T T T T T T T T T T T T T T T T T T T T T
11.0 105 100 9.5 9.0 8.5 8.0 75 70 6.5 0 5 4.5 4.0 3.5 3.0 2.5 20 15 1.0 0.5 0.0 -0.
f (ppm)
2 BoEAREIERISHR D
& SHARHARAAARNKNE
MRS
| | =S Farameter Value
1 Solvent cociz
2 Tenperature 297.9
3 Pulse Sequence zgpg30
4 Number of Scans 1500
5 ReceiverGain 1150.0
6 Relaxation Delay 2.0000
7 Pulse Width 10.0000
8 Spedrometer Frequency 62.90
9 Spedral Width 15000.0
10 Lowest Frequency -1211.0
11 Nucleus 13C
12 Acquired Size 32768
13 Spedral Size 65536
n
! 1
|
|
it it AN v“"jfr"--" v A Ay T el ALl
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

fl (ppm)



Dibenzo[c,h]acridin-6,8-diylbis(p-tolylmethanone) (8b)

BREREEANFNANGRR TN BRRARRNALA 4
G\mﬁ\ﬁlﬁﬁ‘\qvﬁ\l\r\l\lV‘TITNI\NI\II‘\I'TNI\LNLI\[_I\\)NNW i Parameter Value
1 Solvent cocl
/ 2 Temperature 208.2
3 Pulse Sequence zg30
| 4 Mumber of Scans 32
| 5 Reoceiver Gain 9120
| 6 Relaxation Delay 1.0000
” ‘ 7 Pulse Width 10.0000
8 Spectrometer Frequency 250.13
‘[ ) \‘| | 9 Spectral Width 5165.3
| I | 10 Lowest Frequency -1063.5
11 Nudeus 1H
12 Acquired Size 32768
13 Spectral Size 65536
|
]
[
1
|
1
I_ — S L
noy P i
25 REEN 5
oA w5 b
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 1 10 9 8 6 3 2 1 0 -1 -2 -3
fi (ppm)
yl A ERRBEENAE80HE ]
& SEHAHERAHRRRNE & Farameter  Value
I VS b I |1 sowent coeB
2 Temperature 298.0
3 Pulse Sequence  zgpg30
HiC- CHy 4 Nurber of Smns 1024
5 Receiver Gain 2050.0
O < o O 6 Relaxation Delay  2.0000
7 Pulse Width 10.0000
O \ 8 Spectrometer 62.90
Frequency
W 9 SpectralWidth  15000.0
' Q 10 Lowest Frequency -1206.3
11 Nucleus 13C
12 Acquired Sze 32768
13 Spectral Size 65536
I
|
1
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 0 80 70 60 50 40 30 20 10 0 -10

(ppm)



Dibenzo[c,h]acridin-6,8-diylbis((4-fluorophenyl)methanon) (8c)

RECLRANNERT HHEERE8R RIS
e e P
e Parameter Value
1 Solvent CDC3
2 Tenmperature 208.2
3 Pulse Sequence 2930
4 Murrber of Scans 16
5 Receier Gain 101.0
6 Relaxation Delay 1.0000
7 Pulse Width 8.0000
8 Spectrometer Frequency 500.13
( 9 Spectral Width 10000.0
! 10 Lowest Frequency -1924.0
11 Nucleus 1H
12 Acquired Size 32768
13 Spectral Size 65536
JLIL . ,
T i) i
g5 a5 g
oG ai ri -
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 6 3 2 1 0 -1 -2 -3
fi (ppm)
3 28 Hed@rnaRRuSeRURURE
g 82 SRARHAHARRAAANNEY Parameter Value
‘ i TEST——— 1 Solvent coci3
2 Temperature 298.2
3 Pulse Sequence 2gpg30
4 Mumber of Scans 422
5 Recsiver Gain 101.0
6 Relaxation Delay 2.0000
7 Pulse Width 10.0000
8 Spectrometer Frequency 125.77
9 Spectral Width 30120.5
10 Lowest Frequency -2484.5
11 Nudeus 13C
12 Acquired Size 32768
13 Spectral Size 65536

T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 a (100) 90 80 70 60 50 40 30 20 10 0
ppm,



A
§. Parameter Value
| 1 Solvent cbci
2 Temperature 208.2
3 Pulse Sequence zgig
4 Number of Scans 16
5 Recewer Gain 101.0
6 Relaxation Delay 1.0000
7 Pulse Width 12.0000
8 Spedrometer Frequency 470.55
9 Spedral Width 113636.4
10 Lowest Frequency -103877.4
11 Nucleus 19F
12 Acquired Size 65536
13 Spedral Size 131072
L
T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 —(1[)0 -110 120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -22
ppm.
Dibenzo|[c,h]acridin-6,8-diylbis((2-fluorophenyl)methanone) (8d)
8 rerpBB822Y RHEBUUBRRARRRAENGSARRGLARNARONARARR hR®eh%tAa9
B e e e e e e e e e e e R N e e e e e e e e e e e e e e e e e i e S
| = B L Parameter Value
1 Solvent cocl3
[ 2 Temperature 208.2
‘ | 3 Fulse Sequence zg30
| 4 Number of Sans 32
I| | 5 Receiver Gain 812.0
[ o | ’I 6 Relaxation Delay 1.0000
| [ ‘ [ 7 Pulse Width 10.0000
[ / | | | I‘ I‘ 8 Spectrometer Frequency 250.13
| | | i 9 Spectral Width 5165.3
] / I 10 Lowest Frequency -1050.4
11 Nucleus 1H
12 Acquired Size 32768
13 Spectral Sze 65536

b L
gy i
& 51 58&8H%2
z 2z afegeiiheps
. - . . - . : . . . : . : . - . : . ‘ -
115 1.0 105 100 95 90 85 80 75 70 65 s.%( sg 50 45 40 35 30 25 20 15 10 05 00
ppm



=
g
i Parameter Value
l 1 Solvent [@s]ak]
2 Temperature 298.2
3 Pulse Sequence zgfhiggn
4 MNumber of Scans 64
5 Receiver Gain 2050.0
6 Relaxation Delay 1.0000
7 Pulse Width 10.0000
8 Spedrometer Frequency 282.38
9 Spedral Width 66964.3
10 Lowest Frequency -61722.4
11 Mucleus 19F
12 Acquired Size 65536
13 Spedvral Size 131072
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 _-110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
fi (ppm
¢ [ RNGRISRNALIZIARARTIRE S
& 48 SRAHHHHHAARARARRAREH ] Parameter Value
‘ ‘ ‘ ‘ %\IJ i ":44 1 Solvent cocl
2 Temperature 208.2
3 Pulse Sequence zgpg30
4 Mumber of Scans 6144
5 Reoceiver Gain 1030.0
6 Relaxation Delay 2.0000
7 Pulse Width 10.0000
8 Spectrometer Frequengy 62.90
9 Spectral Width 15000.0
10 Lowest Frequency -1211.0
11 Nudeus 13C
12 Acquired Size 32768
13 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 %DD ) a0 80 70 60 50 40 30 20 10 0 -10
ppm,

(2,12-Dimethoxydibenzo[c,h]acridin-6,8-diyl)bis(phenylmethanone) (8e)



Parameter Value
1 Solvent coci
‘[ ( 2 Tenperature 298.2
‘ 3 Pulse Sequence zg30
‘l I 4 Nurrber of Scans 32
[ | 5 Receiver Gain 912.0
| ‘ 6 Relaxation Delay 1.0000
‘/ | | ’\ J | 7 Pulse Width 10.0000
- | ‘ J [ H 8 Spedrometer Frequency 250.13
] ) 11 I/ I\ | 9 Spectral Width 5165.3
10 Lowest Frequency -1063.3
11 Nucleus 1H
12 Acquired Size 32768
13 Spedtral Size 65536
T T AR T
8 2 28828 2
S I B ol el I
T T T T T T T T T T T T T T T T T T T T
1.0 10,5 100 9.5 9.0 8.0 7.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0 -0.
f (ppm)
s 3 SRBEAABRIILH 0§ o
5 § ‘E’Eﬁﬁﬁﬁaﬁﬁﬁﬂa § ] Farameter Value
! ! ! b= ! ! 1 Solvent coci3
2 Tenperature 298.1
3 Pulse Sequence zgpg30
4 Murrber of Scans 1500
5 Receiver Gain 2050.0
6 Relaxation Delay 2.0000
7 Pulse Width 10.0000
8 Spedrometer Frequency 62.90
9 Spedral Width 15000.0
10 Lowest Frequency -1211.0
11 Nucleus 13C
12 Acquired Size 32768
13 Spedral Size 65536
1
T T T T T T T T T T T T T T T T T
210 200 190 180 160 150 -10

120 110 100 9 80 70 60 50 40 30 20 10
fl (ppm)



