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1. General methods

All chemicals were, unless otherwise stated, used without further purification. If not stated
otherwise, reactions were performed under inert conditions with nitrogen as an inert gas.
Anhydrous THF was obtained by refluxing the solvent over potassium. The eluents for
chromatography (hexanes, low boiling, and ethyl acetate EtOAc) were distilled prior to use.
'H NMR spectra were measured using the Bruker Avance 500, and Bruker Avance 700
spectrometers at 500 MHz, and 700 MHz as well as 3C NMR spectra at 126 MHz, and 176
MHz, respectively. To assign the signals of the *H and **C NMR spectra, COSY, HSQC,
and HMBC measurements were carried out. FT-IR spectra were measured on a Bruker
Vektor 22 with a MKII Golden Gate Single Reflection Diamond ATR. Absorption bands
were rounded to integer wavenumbers / cm~* and the absorption intensities were classified
as follows: w (weak), m (medium), s (strong). Mass spectra (MS) and high-resolution mass
spectra (HRMS) were measured by electrospray ionisation (ESI) or electron impact
ionisation (EI) with a Bruker MicrOTOF-Q spectrometer or electron impact ionisation (EI)
with a Varian MAT 711 spectrometer. For thin layer chromatography, silica gel 60 F254
glass plates (layer thickness of 0.25 mm) on aluminium (pore size 60 A) from Merck were
used. Column chromatography was performed using silica gel (particle diameter of 40 — 60
pum) from Fluka. A polarizing optical microscope Olympus BX 50, equipped with a Linkam
LTS heating stage, was used. Temperature regulation was carried out with the control units
TP93 and LNP from Linkam (AT = +1 K). Photographs were saved with a digital camera
ColorView from Soft Imaging System using the software analySIS. For differential scanning
calorimetry, a DSC822e and DSC3 from the company Mettler Toledo were employed. The
compounds were analysed in 40 pL sealed aluminium pans. Heating and cooling rates of 5
K mint were employed. Phase transition temperatures and enthalpies were determined by

onset values using the software STARe 16.01.

Measurements of the X-ray diffraction were performed using a Bruker AXS Nanostar C with
a ceramic tube generator (1500 W) having cross-coupled Goebel mirrors providing
monochromatic Cu Ka radiation (1.5405 A). Diffraction patterns were recorded with Bruker
HI-STAR or VANTEC 500 detectors. Calibration was carried out using the diffraction
pattern of silver behenate at room temperature. The compounds were examined in sealed
glass capillaries from Hilgenberg GmbH (external diameter of 0.7 mm, wall thickness
0.01 mm). Measured values were analyzed with the software SAXS from Bruker. The

diffraction patterns were further processed using the software Datasqueeze and Origin
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2018Pro. Optical tilt angles were measured by manually rotating the sample and observing

the position of maximum darkness of two opposite tilt domains.

2.Syntheses

The following compounds have been synthesized according to the literature: 2,6-
dibromoazulene,! 120-Az-Br,> 120AzCN-Br,® 4-dodecyloxyphenylboronic acid,*
(4-bromophenyl)(dodecyl)sulfane,®  (4-(dodecyloxy)-2-methylphenyl) boronic acid,®  2-
bromo-5-dodecylthiophene,” 5 dodecylthienyl-2-boronic acid,® 2-(dodecyloxy)-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaboro-lane-2-yl)pyrimidine®.
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Figure S1: Origin of the coupling partners with the azuelene moeities in Suzuki-Miyaura
couplings.
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2.1 General Procedures

General procedure for the borylation of bromobenzenes exemplified by (4-
dodecylthiophenyl)boronic acid (GP 1)

(4-Bromophenyl)(dodecyl)sulfane (2.93 g, 8.20 mmol) was dissolved in abs. THF (55 mL).
At -78 °C n-butyllithium (2.5 M in hexane, 4.9 mL, 12.30 mmol) was dropwise added and
the reaction was stirred for 30 min. After adding trimethylborate (3.41 g, 32.79 mmol) the

mixture was allowed to warm up to room temperature while being stirred for 16 h. Aqueous
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HCI (2 M, 50 mL) was added and after 30 min water and CH2Cl> (each 80 mL) were added,
and the phases separated. The aqueous phase was extracted with CH2Cl> (2 x 50 mL), and
the combined organic phases were washed with water (3 x 100 mL) and dried over MgSQOa.
After removing the solvent under reduced pressure, the crude product was recrystallized

from hexanes to yield 68 % (1.80 g, 5.58 mmol) of a white solid.

General procedure for the Miyaura coupling of arylbromides to pinacolatobronoates
exemplified by  2-(4-(dodecyloxy)-2-nitrophenyl)-4,4,5,5-tetramethyl-1,3,2-dioxa-
borolane (GP 2)

1-Bromo-4-(dodecyloxy)-2-nitrobenzene (1.00 g, 2.59 mmol), bis(pinacolato)diboron
(1.07 g, 5.18 mmol), Pd(dppf)Cl> (379 mg, 518 umol) and potassium acetate (0.97 g,
9.84 mmol) were dissolved in dioxane (500 mL).° Nitrogen gas was bubbled through the
reaction mixture with a syringe for 30 min and the reaction was refluxed for 16 h. After
cooling down to room temperature the solvent was removed under reduced pressure. The
crude mixture was purified by column chromatography on silica gel (hexanes / CH2Cl2 4/ 1
- 1/ 1) to afford the product as a yellow oil in 14 % yield (157 mg, 362 pumol)

General procedure for the nitrile substitution of 2-bromoazulenes via Vilsmeier-Haack
reaction exemplified by 12S-AzCN-Br (GP 3)

POCIs (33 pL, 354 umol) was slowly added to dry DMF (4 mL) at 0 C. The solution was
then stirred for 30 min. 12S-Az-Br (131 mg, 322 pumol) in dry CH2Cl> (15 mL) was cooled
down to 0 °C and then added slowly to the reaction mixture.X® After warming up to room
temperature overnight, ag. ammonia (30 Vol-%, 10 mL) was added dropwise. Subsequently,
iodine (163 mg, 643 umol) was added, and the reaction was stirred vigorously for 4 h, and
quenched with water (20 mL). After phase separation, the organic phase was washed with
sat. NaHSO3 solution and water (each 2 x, 20 mL) and dried over MgSOa4. The solution was
filtered over a silica pad. Careful elution of the violet spot with CH2Cly, without
simultaneously eluting the more polar red spot afforded the pure 12S-AzCN-Br as a violet
solid in 94 % yield (130 mg, 300 pumol).

General procedure for the Sonogashira coupling of 6-bromo-azulenes with dodecyne
exemplified by 12Yne-Az-Br (GP4)

Br-Az-Br (100 mg, 349 umol), 1-dodecyne (58 mg, 75 ul, 350 mmol), Cul (7 mg, 38 umol),
Pd(PPh3)s (20 mg, 17 umol) and triethylamine (2.6 ml) were suspended in toluene

(10 mL). Nitrogen gas was bubbled through the reaction mixture with a syringe for 30 min



and the reaction was stirred at room temperature for 16 h. Afterwards, the suspension was
washed with aqueous NH4Cl (5 wt%, 3 x 30 mL) and water (2 x 30 mL), dried over MgSO4
and the solvent was removed under reduced pressure. Flash column chromatography on

silica gel (hexanes) yielded in the product as a blue sold (85 %, 111 mg, 298umol).

General Procedure for the Suzuki coupling of 2-bromoazulenes with aryl boronic acids
or pincaolato boronates exemplified by 120-AzCN-PhS12 (GP5)

C120-AzCN-Br (50 mg, 77 pmol), (4-dodecylthiophenyl)boronic acid (77 mg, 240 pmol),
and CsCOsz (78 mg, 240 mmol) were dissolved in dioxane (10 mL). Nitrogen gas was
bubbled through the reaction mixture with a syringe for 30 min, then Pd(PPhas)s (14 mg,
12 umol) was added and the reaction was refluxed for 16 h. After cooling down, celite was
added and the solvent was removed under reduced pressured. Purification was performed by
column chromatography on silica gel (hexanes/CH.Cl, 1/1) and subsequent
recrystallization from ethyl acetate. The product was obtained as a red solid in 94 % vyield
(69 mg, 112 umol).

2.2 Syntheses
(4-Dodecylthiophenyl)boronic acid

2 3

HO\ 1 4 C18H31802S
B SCiHas  (322.31)

HO '

Synthesis according to GP1; (4-Bromophenyl)(dodecyl)sulfane (2.93 g, 8.20 mmol),
n-butyllithium (4.9 mL, 25M in hexane, 12.30 mmol); trimethylborate (3.41g,
32.79 mmol); purification: recrystallization from hexanes; yield: white solid (68 %, 1.80 g,
5.58 mmol); melting point (POM): 87 °C; H NMR (500 MHz, CDCls): 6 = 0.88 (t,
J=6.8 Hz, 3H, CHg), 1.22-1.37 (m, 16H, CH2), 1.42-1.50 (m, 2H, SCH2CH.CH), 1.72 (tt,
J=17.5Hz, 7.4 Hz, 2H, SCH2CH,), 3.01 (t, J = 7.4 Hz, 2H, SCH,), 7.35-7.38 (m, 2H, 3-H),
8.04-8.12 (m, 2H, 2-H) ppm; 3C NMR (126 MHz, CDCls): § = 14.2 (CH3), 22.7, 29.0, 29.0,
29.2,29.4,29.5, 29.6, 29.7, 29.7, 31.9 (CHy), 32.2 (SCH>), 126.4 (C-3), 135.9 (C-2), 143.6
(C-4) ppm; FT-IR (ATR): v = 3398 (w), 2950 (W), 2916 (m), 2849 (m), 1592 (m), 1544 (w),
1469 (w), 1455 (w), 1397 (m), 1346 (s), 1312 (m), 1183 (w), 1112 (w), 1095 (m), 1073 (w),
1014 (w), 822 (w), 777 (w), 738 (m), 719 (w), 687 (m), 645 (W), 484 (w), 471 (w), 455
(w) cm®; MS (ESI): m/z for C1gH30BO2S - calc.: 321.21 [M-H], found: 321.21; HRMS
(ESI): m/z for C1gH30BO>S" calc.: 321.2068 [M-H], found: 321.2068.



1-Bromo-4-dodecyloxy-2-nitrobenzene

Brj©\5 C1gH28BrNOg

02N2 2 0C s (386.33)

3-Bromo-4-nitrophenol (2.00 g, 9.17 mmol), potassium carbonate (3.80 g, 27.52 mmol) and
dodecyl bromide (2.29 g, 9.17 mmol) were dissolved in MeCN (70 mL) and the reaction
mixture was heated to 85 °C and stirred for 16 h. Afterwards, water (50 ml) was added. The
mixture was extracted with CH2Cl (3 x 50 mL). The combined organic phases were washed
with water (2 x 70 mL) and brine (70 mL), dried (MgSO4) and the solvent was evaporated
under reduced pressure. The target compound was received as brown crystals without further
purification in 83 % vyield (2.95g, 7.64 mmol). Melting point (POM): 47 °C; 'H NMR
(500 MHz, CDCl3): 6 = 0.88 (t, J =6.9 Hz, 3H, CHa), 1.18-1.50 (m, 18H, CH>), 1.79 (tt,
J=6.9 Hz, 6.7 Hz, 2H, OCH,CH>), 3.97 (t, J = 6.7 Hz, 2H, OCHy), 6.97 (dd, J = 8.9 Hz,
2.9 Hz, 1H, 5-H), 7.36 (d, J=2.9 Hz, 1H, 3-H), 7.58 (d, J = 8.9 Hz, 1H, 6-H) ppm; *C
NMR (126 MHz, CDCls): 6 = 14.2 (CHa), 22.7, 25.9, 28.9, 29.3, 29.4, 29.5, 29.6, 29.7, 29.7,
31.9 (CH2), 69.1 (OCHy), 104.3 (C-1), 111.3 (C-3), 120.4 (C-5), 135.4 (C-6), 150.51 (C-2)
158.8 (C-4) ppm; FT-IR (ATR): ¥ =2923 (s), 2853 (m), 2171 (w), 2140 (w), 1743 (m),
1602 (w), 1568 (w), 1538 (s), 1466 (m), 1352 (m), 1302 (m), 1270 (m), 1232 (m), 1184 (m),
1114 (m), 1020 (m), 851 (w), 811 (w), 750 (w), 722 (w), 683 (w), 643 (w), 503 (w) cm™;
MS(ESI): m/z for C1gH2sBrNOsNa* calc.: 408.11 [M+Na]*, found: 408.11; HRMS(ESI): m/z
for C1sH2sBrNOsNa* calc.: 408.1145 [M+Na]*, found: 408.1143.

2-(4-(Dodecyloxy)-2-nitrophenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane

0]

Q\,é P s C24H40BNO5
o 2]@\ (433.40)
ON™ 7574 OCqaHas

Synthesis according to GP2; 1-bromo-4-(dodecyloxy)-2-nitrobenzene (1.00 g, 2.59 mmol),
bis(pinacolato)diboron (1.07 g, 5.18 mmol), Pd(dppf)Cl2> (379 mg, 518 umol), potassium
acetate (0.97 g, 9.84 mmol), dioxane (500 mL); purification: column chromatography on
silica gel (hexanes / CH.Cl, 4 /1 = 1/ 1); yield: yellow oil (14 %, 157 mg, 362 umol); H
NMR (400 MHz, CDCls): § = 0.88 (t, J = 6.7 Hz, 3H, CH3), 1.19-1.37 (m, 18H, CHy), 1.41
(s, 12H, CCHs), 1.80 (tt, J = 6.7 Hz, 6.5 Hz, 2H, OCH2CH>), 4.01 (t, J = 6.5 Hz, 2H, OCHy),
7.17 (dd, J=8.2 Hz, 2.4 Hz, 1H, 6-H), 7.43 (d, J = 8.2 Hz, 1H, 6-H), 7.62 (d, J = 2.4 Hz,
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1H, 3-H) ppm; ¥C NMR (176 MHz, CDCls): 6 = 14.1 (CH3), 22.7, 24.6, 24.7, 25.9, 29.0,
29.4, 29.6, 29.6, 29.7, 29.7, 31.0, 31.9 (CH>), 68.7 (OCH), 84.4 (CH3).CO), 108.4 (C-3),
120.9 (C-5), 133.8 (C-6), 152.5 (C-2), 160.5 (C-4) ppm; FT-IR (ATR): ¥ =2923 (m),
2853 (m), 2164 (w), 1624 (w), 1561 (w), 1531 (s), 1504 (w), 1466 (w), 1380 (m), 1352 (s),
1318 (m), 1266 (m), 1228 (m), 1144 (m), 1103 (m), 1021 (w), 962 (w), 856 (m), 821 (w),
763 (W), 721 (w), 670 (w), 658 (w), 631 (w), 576 (w), 422 (w) cm™; MS(ESI): m/z for
CosH4BNOsNa* calc.: 455.29 [M+Na]", found: 455.29; HRMS(ESI): m/z for
C24H40BNOsNa* calc.: 455.2928 [M+Na]", found: 455.2919.

4-(Dodec-1-yne)-bromobenzene

2 3
BFL@“%Cme 32?.1:?0H Zs/?nrm

4-Bromoiodobenzene (1.00 g, 3.53 mmol), Cul (27 mg, 0.14 mmol), 1-dodecyne (705 mg,
4.24 mmol) and Pd(PPhs)s were dissolved in dry DMF (2 mL).1? After nitrogen gas was
bubbled through the reaction mixture with a syringe for 30 min, freshly distilled diethyl
amine (4 mL) was added, and the reaction was warmed to 40 °C for 16 h. Subsequently, sat.
NH4Cl solution (20 mL) was added, and the mixture was extracted with Et>O (3 x 20 mL).
The combined organic phases were dried (MgSQOs), and the solvent was removed under
reduced pressure. Final purification was performed by column chromatography on silica gel
(hexanes, Rs = 0.7) to give the target compound in 72 % vyield as a yellow oil (812 mg,
2.53 mmol). *H NMR (700 MHz, CDCls): 6 = 0.88 (t, J = 6.9 Hz, 3H, CH3), 1.26-1.33 (m,
12H, CH2), 1.40-1.46 (m, 2H, C=CCH.CH:CHy), 1.59 (it, J=7.2 Hz, 7.2 Hz, 2H,
C=CCH2CH?), 2.38 (t, J=7.2 Hz, 2H, C=CCH), 7.23-7.26 (m, 2H, 3-H), 7.38-7.42 (m,
2H, 2-H) ppm; *C NMR (176 MHz, CDCl3): 6 = 14.3 (CH3), 19.6 (C=CCHy>), 22.8, 28.8,
29.1, 29.3, 29.5, 29.7, 29.7, 32.1 (CHy), 79.7 (4-C=C), 92.0 (4-C=C), 121.7 (C-1), 123.2 (C-
4), 131.5 (C-2), 133.2 (C-3) ppm; FT-IR (ATR): ¥ = 2924 (s), 2854 (m), 1485 (m), 1465
(w), 1394 (w), 1377 (w), 1330 (w), 1255 (w), 1095 (w), 1071 (w), 1011 (w), 823 (m), 722
(w), 636 (W), 521 (W), 444 (w), 410 (w) cm™; MS(EI): m/z for C1sH2sBr* calc.: 320.11 [M]*,
found: 320.11; HRMS(EI): m/z for C1gH2sBr* calc.: 320.1134 [M]*, found: 320.1131.

(4-(Dodec-1-yn-1-yl)phenyl)boronic acid

2 3

1 4 C18H27BC)2
(HO)ZB@TCWHZ* (286.22)



Synthesis according to GP1; 4-(Dodec-1-yne)-bromobenzene (812 mg, 2.56 mmol),
n-butyllithium (1.1 mL, 25M in hexane, 2.81 mmol); trimethylborate (1.1 mL,
10.23 mmol); purification: recrystallization from hexanes; yield: white solid (42 %, 305 mg,
1.07 mmol); Melting point (POM): 135 °C; *H NMR (700 MHz, CDCls): 6 = 0.89 (t,
J=6.9 Hz, 3H, CH3), 1.25-1.35 (m, 12H, CH>), 1.44-1.50 (m, 2H, C=CCH.CH.CH.), 1.66
(tt, J=7.3Hz, 7.2 Hz, 2H, C=CCH.CHy), 2.45 (t, J=7.2 Hz, 2H, C=CCH), 7.51 (d,
J=7.6 Hz, 2H, 3-H), 8.13 (d, J = 7.6 Hz, 2H, 2-H) ppm; *C NMR (176 MHz, CDCls): 6 =
14.2 (CHs), 19.6 (C=CCHy), 22.7, 28.7, 29.0, 29.2, 29.4, 29.6, 29.6, 31.9 (CH>), 80.8
(4-C=C), 93.2 (4-C=C), 128.5 (C-4), 131.1 (C-3), 133.3 (C-1), 135.4 (C-2) ppm; FT-IR
(ATR): 7 = 2921 (w), 2852 (w), 1606 (w), 1402 (m), 1371 (m), 1344 (s), 1307 (m), 1180
(w), 839 (w), 749 (w), 690 (w), 418 (w) cm™; MS(ESI): m/z for C1sH27BO2Na* calc.: 309.20
[M+Na]*, found: 309.20; HRMS(ESI): m/z for CosH27BO2Na* calc.: 309.2002 [M+Na]",
found: 309.2000.

2-(6-(Dodecyloxy)azuIen-2-y|)-4,4,5,5-tetramethy|-1,3,2-dioxaborolane (120-Az-BPin)

ga |
C12H250 i C2:3H§34%303
3a 3

Synthesis according to GP2; 120-Az-Br (500 mg, 1.28 mmol), bis(pinacolato)diboron
(526 mg, 2.55 mmol), Pd(dppf)Cl. (187 mg, 256 umol), potassium acetate (478 mg,
4.85 mmol), dioxane (250 mL); purification: column chromatography on silica gel
(hexanes / CHCl, 1/2); yield: violet solid (30 %, 168 mg, 383 umol); melting point
(POM): 28 °C; 'H NMR (500 MHz, CDCl3): 6 = 0.87 (t, J = 6.8 Hz, 3H, CH3), 1.19-1.33
(m, 18H, CH>), 1.36 (s, 12H, CCHs3), 1.78 (tt, J = 6.8 Hz, 6.5 Hz, 2H, OCH2CH>), 4.01 (t,
J=6.5Hz, 2H, OCHy), 6.67 (d, J = 11.0 Hz, 2H, 5-H, 7-H), 7.62 (s, 2H, 1-H, 3-H), 8.14 (d,
J=11.0 Hz, 2H, 4-H, 8-H) ppm; 3C NMR (126 MHz, CDCls): 6 = 14.2 (CHg), 22.8, 24.9,
25.0, 25.1, 26.1, 27.0, 29.2, 29.4, 29.4, 29.6, 29.7, 29.7, 29.7, 32.0 (CHy), 68.8 (OCH>), 83.5
((CH3)2CO), 110.6 (C-5, C-7), 126.3 (C-1, C-3), 136.3 (C-3a, C-8a), 137.9 (C-4, C-8), 168.3
(C-6) ppm; FT-IR (ATR): ¥ = 2976 (w), 2922 (m), 2852 (w), 1578 (m), 1507 (m), 1465 (m),
1413 (w), 1360 (m), 1341 (s), 1308 (m), 1234 (s), 1184 (s), 1079 (w), 1002 (w), 965 (m),
929 (w), 852 (m), 840 (m), 789 (w), 731 (w), 712 (m), 694 (m), 681 (m), 577 (w), 520 (w),
449 (w) cm™; MS(ESI): m/z for CzsHaBOs* calc.: 439.33 [M+H]*, found: 439.33;
HRMS(ESI): m/z for C2sH44BO3™ calc.: 439.3383 [M+H]*, found: 439.3378.



(2-Bromoazulen-6-yl)(dodecyl)sulfane (12S-Az-Br)

8

7 8a 1
6 2 C22H31BI'S
C12H25SBr (407 .45)
3

a
5 2 3

Br-Az-Br (242 mg, 846 umol) and dodecanethiol (0.8 mL, 3.39 mmol) were dissolved in
dry THF (100 mL). NaH (102 mg, 2.54 mol, 60 % on mineral oil) was added and the reaction
mixture was heated at 60 °C for 5 h. Afterwards, water (200 mL) was added, the precipitate
was filtered off and redissolved in CH2Cl2 (30 mL). The organic phase was washed with
water and brine (each 30 mL), dried (MgSOs), and the solvent was removed under reduced
pressure. 12S-Az-Br was isolated by column chromatography on silica gel (hexanes) as a
violet solid in 56 % yield (192 mg, 471 umol); melting behavior: Cr 66 °C SmE 101 °C I;
'H NMR (500 MHz, CDCls): 6 = 0.81 (t, J = 6.9 Hz, 3H, CH3), 1.13-1.29 (m, 16H, CHy),
1.37-1.44 (m, 2H, SCH2CH,CH,), 1.68 (tt, J = 7.5 Hz, 7.4 Hz, 2H, SCH2CH>), 2.99 (t,
J=7.4Hz, 2H, SCH>), 7.03-7.06 (m, 2H, 5-H, 7-H), 7.16 (s, 2H, 1-H, 3-H), 7.88-7.94 (m,
2H, 4-H, 8-H) ppm; ¥C NMR (126 MHz, CDCls): 6 = 14.1 (CH3), 22.7, 28.4, 29.0, 29.2,
29.4, 29.5, 29.6, 29.6, 31.9 (CH>), 33.4 (SCH>), 119.7 (C-1, C-3), 121.8 (C-5, C-7), 125.0
(C-2), 133.2 (C-4, C-8), 137.3 (C-3a, C-8a), 152.1 (C-6) ppm; FT-IR (ATR): v = 2955 (W),
2918 (s), 2851 (m), 1782 (w), 1720 (w), 1598 (w), 1577 (w), 1532 (w), 1464 (w), 1438 (W),
1402 (w), 1373 (w), 1283 (w), 1254 (w), 1212 (w), 1171 (w), 1020 (w), 969 (w), 908 (m),
820 (m), 798 (w), 733 (m), 651 (W), 594 (w) cm™; MS (El): m/z for C22H31BrS* calc.: 406.1
[M]*, found: 406.1; HRMS (EI): m/z for C22Hz1BrS * calc.: 406.1330 [M], found: 406.1326.

2-Bromo-6-(dodecylthio)azulene-1-carbonitrile (12S-AzCN-Br)

7 8 8a 1 N
<;12H25sar CetluBe

5, %3

Synthesis according to GP3: 12S-Az-Br (131 mg, 322 pumol), POCIs (33 pL, 354 pmol),
DMF (4 mL), CH2Cl> (16 mL), I> (163 mg, 643 pmol), NHs (ag, 30 vol%, 10 mL); yield:
violet solid (94 %, 130 mg, 300 umol); melting point: 105 °C; no further purification; *H
NMR (500 MHz, CDCls): 6 =0.88 (t, J = 6.9 Hz, 3H, CH3), 1.20-1.39 (m, 16H, CH>), 1.46—
1.53 (m, 2H, SCH2CH2CHy), 1.78 (tt, J = 7.5 Hz, 7.4 Hz, 2H, SCH2CH?>), 3.10 (t, J = 7.4 Hz,
2H, SCHy), 7.18 (s, 1H, C-1), 7.31-7.36 (m, 2H, 5-H, 7-H), 8.04 (d, J = 10.8 Hz, 1H, 4-H),
8.24 (d, J=10.6 Hz, 1H, 8-H) ppm; 3C NMR (126 MHz, CDCls): 6 = 14.1 (CHa), 22.7,



28.0, 29.0, 29.1, 29.4, 29.5, 29.6, 29.6, 31.9 (CH>), 33.3 (SCH2), 100.0 (CN), 115.9 (C-2),
120.2 (C-3), 124.5 (C-7), 125.3 (C-5), 126.9 (C-1), 133.1 (C-8), 135.0 (C-4), 138.7 (C-3a),
140.2 (C-8a), 157.6 (C-6) ppm; FT-IR (ATR): v = 3115 (w), 2951 (w), 2918 (s), 2849 (m),
2313 (w), 2206 (m), 1571 (m), 1543 (w), 1487 (w), 1465 (w), 1428 (m), 1408 (m), 1393 (s),
1369 (m), 1286 (w), 1240 (w), 1214 (w), 1191 (w), 1127 (w), 1023 (m), 896 (w), 845 (w),
823 (m), 792 (w), 759 (w), 722 (w), 614 (w), 583 (m), 504 (w) cm™; MS (ESI): m/z for
C23H31BrNS * calc.: 432.14 [M+H]", found: 432.13; HRMS (ESI): m/z for C23sH31BrNS *
calc.: 432.1355 [M+H]", found: 432.1343.

2-Bromo-6-(dodec-1-yn-1-yl)azulene (12Yne-Az-Br)

8
7

8a 1
___ 6 022H27Br
C10H21*— OO Br (371.36)
5 3a 3

4
Synthesis according to GP4: Br-Az-Br (100 mg, 349 umol), 1-Dodecyne (58 mg, 75 ul,

350 mmol), Cul (7 mg, 38 umol), Pd(PPhs)s (20 mg, 17 umol), triethylamine (2.6 ml);
purification: flash column chromatography on silica gel (hexanes); yield: blue solid (85 %,
111 mg, 298 pmol); melting point (POM): 43 °C; *H NMR (500 MHz, CDCls): 6 = 0.88 {t,
J=6.9 Hz, 3H, CH3), 1.19-1.40 (m, 12H, CH), 1.43-1.51 (m, 2H, C=CCH2CH2CHz), 1.64
(tt, J =7.2 Hz, 7.2 Hz, 2H, C=CCH2CH>), 2.46 (t, J = 7.2 Hz, 2H, C=CCH>), 7.28 (s, 2H, 1-
H, 3-H), 7.33 (d, J = 10.3 Hz, 2H, 5-H, 7-H), 8.05-8.11 (m, 2H, 4-H, 8-H) ppm, 3C NMR
(126 MHz, CDClg): 0 = 14.3 (CH3), 19.9 (6-C=CCHy), 22.8, 28.7, 29.1, 29.2, 29.3, 29.5,
29.7,29.7,32.1 (CH2), 85.4 (6-C=C), 94.9 (6-C=C), 119.6 (C1, C-3), 127.6 (C-2), 128.0 (C-
5, C-7), 133.8 (C-4, C-8, C-6), 139.3 (C-3a, C-8a) ppm, FT-IR (ATR): ¥ = 2924 (s), 2853
(m), 1570 (m), 1541 (w), 1464 (w), 1438 (w), 1393 (s), 1210 (w), 1073 (w), 1014 (w), 911
(w), 841 (m), 788 (W), 724 (w), 594 (w), 483 (w), 443 (W), 417 (w) cm™*, MS (ESI): m/z for
C2oH26Br: calc. :371.12 [M-H], found: 371.12; MS (ESI): m/z for CxH2eBr: calc.:
371.1209 [M-H], found: 371.1205.

2-Bromo-6-(dodec-1-yn-1-yl)azulene-1-carbonitrile (12Yne-AzCN-Br)
7 i 8a C1N
__°© C23H268rN
C1on1Br (396.37)
5 4 3a 3
Synthesis according to GP3: 12Yne-Az-Br (230 mg, 619 umol), POCl3 (87 pL, 929 pumol),
DMF (15 mL), CH2Cl, (20 mL), I> (240 mg, 805 pmol), NHz (ag, 30 vol%, 20 mL);
purification: column chromatography on silica gel (hexanes/ CH2Cl> 5/1); yield: violet
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solid (18%, 45mg, 114 pmol); melting point (POM): 60°C; IH
NMR (500 MHz, CDCls): 6 =0.88 (t,J = 6.9 Hz, 3H, CH3), 1.21-1.39 (m, 12H, CH>), 1.42—
1.51 (m, 2H, C=CCH2CH2CH?>), 1.65 (tt, J=7.3 Hz, 7.2 Hz, 2H, C=CCH.CH), 2.49 {(t,
J=7.2Hz, 2H, 6-C=CCHy), 7.27 (s, 1H, 3-H), 7.56-7.63 (m, 2H, 5-H, 7-H), 8.17 (d,
J =10.2 Hz, 1H, 4-H), 8.36 (d, J = 10.2 Hz, 1H, 8-H) ppm; *C NMR (126 MHz, CDCl5)
0 = 14.3 (CHs), 20.0, 20.0, 22.8, 28.5, 29.1, 29.3, 29.5, 29.7, 29.7, 32.0 (CH>), 84.9 (6-C=C),
98.9 (6-C=C), 100.2 (C-1), 115.8 (CN), 120.2 (C-3), 129.7 (C-2), 131.8 (C-7), 132.1 (C-5),
133.8 (C-4), 135.8 (C-8), 137.0 (C-6), 141.0 (C-3a), 142.5 (C-8a) ppm; FT-IR (ATR):
7 = 2924 (m), 2852 (w), 1578 (m), 1464 (w), 1435 (w), 1398 (s), 1327 (w), 1290 (w), 1241
(w), 1049 (w), 1016 (w), 909 (w), 848 (w), 806 (w), 731 (w), 649 (w), 622 (w), 499 (w), 434
(w), 416 (w) cm™; MS (ESI): m/z for Ca3H27BrN*: calc.: 396.13 [M + H]*, found: 396.13;
HRMS (ESI): m/z for C23H27BrN*: calc.: 396.1321 [M + H]", found: 396.1312.

2-Bromo-1-fluoro-6-dodecyloxyazulene (120-AzF-Br)

& F
7 8a 1
6 C22H3oBrFO
C12H250 2 Br (409.38)

54333

Adapting a literature known procedure, 120-Az-Br (210 mg, 537 pumol) was dissolved in
CH.Cl> (30 mL).2® Selectfluor (70 mg, 197 pmol) in MeCN (12 mL) was added and the
reaction mixture was stirred for 15 min. A saturated solution of NaHCO3 (30 mL) was added,
the phases were separated, and the solvent was removed under reduced pressure. Final
purification was achieved by column chromatography on silica gel (PE) to yield
120-AzF-Br as a violet solid in 48 % yield (106 mg, 259 umol). Melting point (POM):
67 °C; 'H NMR (700 MHz, CDCls): 6 = 0.89 (t, J = 7.0 Hz, 3H, CH3), 1.19-1.42 (m, 16H,
CHy), 1.44-1.51 (m, 2H, OCH2CH2CH?>), 1.81-1.87 (m, 2H, OCH2CH?>), 4.07 (t, J = 6.5 Hz,
2H, OCH>), 6.66 (dd, J = 10.6 Hz, 2.6 Hz, 1H, 7-H), 6.72 (dd, J = 10.9 Hz, 2.6 Hz, 1H, 5-
H), 7.03 (d, J=4.6 Hz, 1H, 3-H), 7.95 (dd, J=10.6 Hz, 3.1 Hz, 1H, 8-H), 8.08 (d,
J=10.9 Hz, 1H, 4-H) ppm; $3C NMR (176 MHz, CDCls): § = 14.2 (CH3), 22.7, 26.0, 29.1,
29.4, 29.4, 29.6, 29.6, 29.7, 29.7, 31.9 (CH>), 69.0 (OCHy), 106.0 (d, J =18.6 Hz, C-2),
109.8 (d, J = 3.5 Hz, C-7), 111.9 (d, J = 3.9 Hz, C-5), 114.1 (d, J = 1.4 Hz, C-3), 116.4 (d,
J=9.5Hz, C-3a), 127.8 (d, J=5.2 Hz, C-8a), 130.6 (d, J=3.0 Hz, C-4), 137.1 (d,
J=2.1Hz, C-8), 148.15 (d, J=261.8 Hz, C-1), 168.20 (d, J=2.2 Hz, C-6) ppm; °F
NMR (376 MHz, CDCls): 6 = -148.14 (t, J = 3.9 Hz) ppm; FT-IR (ATR): v = 2953 (m),
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2917 (s), 2850 (s), 1582 (m), 1545 (m), 1509 (m), 1474 (w), 1464 (m), 1434 (w), 1402 (m),
1333 (w), 1293 (w), 1259 (m), 1230 (m), 1199 (s), 1159 (w), 1130 (w), 1033 (m), 993 (w),
975 (w), 900 (w), 837 (m), 813 (w), 763 (w), 728 (w), 707 (w), 682 (w), 604 (w), 522 (w),
461 (w) cm™; MS (ESI): m/z for C22H3:BrFO* calc.: 409.15 [M+H]*, found: 409.15; HRMS
(ESI): m/z for C22H31BrFO™ calc.: 409.1537 [M+H]*, found: 409.1536.

2,6-Dibromo-1-nitroazulene (Br-AzNOz-Br)

C10H5Br2N02
0 Br (330.96)

3a 3

Adapting a literature known procedure,** Cu(NOs), * 3H.0 (358 mg, 1.48 mmol) was
suspended in acetic anhydride (2 mL) and treated with an ultrasonic bath for 15 min. The
mixture was cooled down to 0 °C and Br-Az-Br (212 mg, 0.74 mmol, 0 °C) in Ac20 (4 mL)
was added. After stirring for 30 min, water and CH>Cl» (each 10 mL) were added, and the
phases were separated. The organic phase was washed with water and brine (each 10 mL),
dried over MgSOs, and the solvent was removed under reduced pressure. Flash column
chromatography on silica (hexanes - CHCl>) afforded Br-AzNO2-Br as an orange solid
in 91% vyield (223mg, 0.67 mmol). Melting point (POM): 253°C; !H
NMR (700 MHz, CDCls): 6 = 7.38 (s, 1H, 3-H), 7.97 (dd, J = 10.6 Hz, 2.0 Hz, 1H, 5-H),
8.09 (dd, J =11.0 Hz, 2.0 Hz, 1H, 7-H), 8.14 (d, J = 10.6 Hz, 1H, 4-H), 9.32 (d, J = 11.0 Hz,
1H, 8-H) ppm; BC NMR (176 MHz, CDCls): 6 = 121.9 (C-3), 125.3 (C-2), 132.8 (C-3a),
134.1 (C-5), 134.9 (C-7), 135.0 (C-8), 136.9 (C-4), 138.9 (C-6), 139.0 (C-8a) ppm; FT-IR
(ATR): v = 2922 (m), 2852 (m), 1735 (w), 1568 (W), 1526 (W), 1494 (m), 1466 (w), 1428
(w), 1400 (m), 1359 (m), 1333 (s), 1298 (m), 1269 (w), 1251 (w), 1236 (w), 1191 (m), 1117
(w), 1070 (w), 996 (w), 893 (w), 834 (w), 801 (w), 753 (w), 723 (w), 599 (w), 540 (w) cm;
MS (El): m/z for C1oHsBraNO>" calc.: 328.9 [M]*, found.: 328.9; HRMS (EI): m/z for
C10HsBraNO;* calc.: 328.8687 [M]*, found.: 328.8687.

2-Bromo-6-(dodec-1-yn-1-yl)-1-nitroazulene (12Yne-AzN02-Br)

szHZGBrNOZ
C1oH21 0 Br (416.36)

3a 3

Synthesis according to GP4: Br-AzNO2-Br (175 mg, 529 umol), 1-Dodecyne (88 mg,
116 pL, 529umol), Cul (11 mg, 58 umol), Pd(PPh3)s (31 mg, 26 pmol), triethylamine
12



(4.2 mL); purification: column chromatography on silica gel (hexanes /ethyl acetate 30/ 1);
yield: blue solid (16 %, 35mg, 84 umol). H NMR (700 MHz, CDCls): 5 = 0.88 (t,
J=6.9 Hz, 3H, CHg), 1.23-1.38 (m, 12H, CH), 1.44-1.51 (m, 2H, C=CCH2CH:CH>), 1.66
(tt, J=7.2 Hz, 7.2 Hz, 2H, C=CCH.CH>), 2.51 (t, J = 7.2 Hz, 2H, 6-C=CCH>), 7.27 (s, 1H,
3-H), 7.68 (dd, J = 10.3 Hz, 1.6 Hz, 1H, 5-H), 7.78 (dd, J = 10.7 Hz, 1.6 Hz, 1H, 7-H), 8.21
(d, J=10.3 Hz, 1H, 4-H), 9.41 (d, J=10.7 Hz, 1H, 8-H) ppm; ¥C NMR (176 MHz,
CDCls): 6= 143 (CHsz), 20.1 (6-C=CCH,), 22.8, 284 (C=CCH:CH)), 29.1
(C=CCH2CH.CH), 29.2, 29.5, 29.6, 29.7, 32.0 (CH>), 84.7 (6-C=C), 100.1 (6-C=C), 121.1
(C-3), 124.3 (C-2), 133.7 (C-8a), 133.8 (C-5), 134.9 (C-7), 135.4 (C-8), 137.4 (C-4), 138.3
(C-6), 139.8 (C-3a) ppm; FT-IR (ATR): ¥ = 3108 (w), 3033 (w), 2952 (w), 2917 (m), 2850
(m), 2493 (w), 2326 (w), 2221 (w), 1983 (w), 1740 (w), 1578 (m), 1543 (w), 1487 (m), 1465
(w), 1424 (w), 1400 (s), 1359 (m), 1331 (s), 1266 (s), 1242 (s), 1129 (m), 1068 (m), 1013
(w), 942 (w), 900 (w), 867 (m), 850 (m), 789 (m), 755 (w), 721 (m), 647 (w), 603 (m), 442
(w), 411 (w) cm; MS (ESI): m/z for CaoH2sBrNO2Na*: calc: 438.10 [M+Na]*: found:
438.10; HRMS (ESI) for C22H27BrNO," calc.: 416.1224 [M+H]", found: 416.1220.

2-Bromo-6-dodecyloxy-1-nitroazulene (120-AzNO:2-Br)

7 8 N02
8a 1
6 C22H3oBrNO3
C12H250 2 Br (436.39)
5 3a 3
4

Adapting a literature known procedure,’* Cu(NOs); « 3H,O (70 mg, 312 pmol) was
suspended in acetic anhydride (1 ml) and treated with an ultrasonic bath for 15 min. The
mixture was cooled down to 0 °C and 120Az-Br (61 mg, 156 pumol, 0 °C) in CH2Cl> (2 mL)
was added. After stirring for 30 min, water was added, and the phases were separated. The
organic phase was dried over MgSQg, and the solvent was removed under reduced pressure.
Column chromatography on silica (hexanes / CH2Cl. 2 /1) afforded 120-AzNO2-Br as a
yellow solid in 41% vyield (28 mg, 64 umol). Melting point (POM): 126 °C; 'H
NMR (700 MHz, CDCls): 6 =0.88 (t,J = 7.0 Hz, 3H, CH3), 1.19-1.41 (m, 16H, CH>), 1.47—
1.54 (m, 2H, OCH2CH2CH?>), 1.90 (tt, J = 6.5 Hz, 6.7 Hz, 2H, OCH.CH>), 4.20 (t, J = 6.5 Hz,
2H, OCH?>), 7.18 (s, 1H, 3-H), 7.23 (dd, J = 11.1 Hz, 2.9 Hz, 1H, 5-H), 7.30 (dd, J = 11.5 Hz,
2.9 Hz, 1H, 7-H), 8.23 (d, J = 11.1 Hz, 1H, 4-H), 9.48 (d, J = 11.5 Hz, 1H, 8-H) ppm.; 1°C
NMR (176 MHz, CDCls): 6 =14.1 (CHz), 22.7, 25.9, 28.9, 29.3, 29.4, 29.5, 29.6, 29.6, 29.7,
31.9 (CHy), 69.9 (OCHy), 118.2 (C-7), 118.9 (C-5), 119.0 (C-2), 120.9 (C-3), 130.0 (C-8a),
132.0 (C-1), 136.0 (C-3a), 137.1 (C-8), 138.6 (C-4), 170.0 (C-6) ppm.; FT-IR (ATR):
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v = 3068 (W), 2950 (W), 2918 (m), 2849 (m), 1587 (m), 1545 (w), 1505 (w), 1477 (w), 1431
(w), 1397 (m), 1355 (w), 1332 (s), 1270 (m), 1247 (s), 1123 (w), 1019 (w), 989 (w), 972
(w), 906 (w), 861 (w), 837 (w), 802 (w), 788 (W), 763 (W), 719 (w), 599 (w), 524 (w) cm™;
MS (ESI): m/z for C22H3:BrNOs* calc.: 436.15 [M+H]*, found: 436.15; HRMS (ESI): m/z
for C22H31BrNOs* calc.: 436.1482 [M+H]*, found: 436.1487.

2-(4-Dodecyloxyphenyl)-6-dodecylthioazulene-1-carbonitrile (12S-AzCN-PhO12)

7 i 8a ?N 28 3
6 1' 4 C41H59NOS
C12H2sS 2 OCi2M2s  (613.99)
5 4

333

Synthesis according to GP5; 12S-AzCN-Br (45 mg, 104 umol), 4-dodecyloxyphenyl
boronic acid (64 mg, 208 umol), Pd(PPhs)s (12 mg, 10 pmol), Cs.CO3 (68 mg, 208 umol),
dioxane (10 mL); purification: column chromatography on silica gel (ethyl acetate >
CH:CI) with successive recrystallization from isopropylic alcohol; yield: turquoise solid
(58% yield, 37 mg, 60 umol); melting behavior: Cr 116 °C (51.4 kJ/mol) SmC 129 °C SmA
(9.6 kJ/mol)143 C I; *H NMR (700 MHz, CDCls): § = 0.85-0.90 (m, 6H, CH3), 1.22-1.40
(m, 32H, CH), 1.45-1.52 (m, 4H, SCH>CH.CH2, OCH2CH.CH), 1.75-1.85 (m, 4H,
SCH2CH>, OCH2CHy), 3.10 (t, J = 7.4 Hz, 2H, SCH)>), 4.03 (t, J = 6.5 Hz, 2H, OCH>), 7.00-
7.03 (m, 2H, 3'-H), 7.28 (d, J = 10.5 Hz, 1H, 5-H), 7.31 (d, J = 10.3 Hz, 1H, 7-H), 7.36 (s,
1H, 3-H), 7.96-8.02 (m, 2H, 2'-H), 8.04 (d, J = 10.5 Hz, 1H, 4-H), 8.28 (d, J = 10.3 Hz, 1H,
8-H) ppm; 3C NMR (176 MHz, CDCls): 6 = 14.1 (CHs), 22.7, 26.1, 28.2, 29.0, 29.2, 29.2,
29.4,29.4,29.4,29.5, 29.6, 29.6, 29.6, 29.6, 29.7, 29.7, 29.7, 31.9, 31.9 (CH>), 33.4 (SCH>),
68.2 (OCHy), 94.1 (C-1), 115.1 (C-3"), 116.6 (C-1), 118.5 (CN), 124.0 (C-7), 125.1 (C-5),
126.9 (C-1", 129.7 (C-2"), 132.7 (C-8), 134.8 (C-4), 139.7 (C-3a), 142.9 (C-8a), 150.1 (C-
1), 154.4 (C-6), 160.2 (C-4") ppm; FT-IR (ATR): v = 2954 (w), 2916 (s), 2870 (m), 2851
(m), 2202 (W), 1604 (m), 1573 (w), 1537 (W), 1523 (m), 1460 (m), 1424 (m), 1395 (w), 1379
(w), 1316 (w), 1299 (w), 1284 (w), 1254 (m), 1208 (w), 1184 (m), 1029 (m), 825 (w), 794
(w), 825 (s), 621 (w), 586 (W), 539 (W), 506 (w) cm™; MS (ESI): m/z for Ca1HeoNOS * calc.:
614.44 [M+H]*, found: 614.44; HRMS (ESI): m/z for CaiHeoNOS * calc.: 614.4390 [M+H]*,
found: 614.4385.
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6-Dodecyloxy-2-(4-(dodecylthio)phenyl)azulene-1-carbonitrile (120-AzCN-PhS12)

7 8a ?N 2 3
6 1 4 C41H59NOS
C12H250 2 SCi2Mas  (613.99)
5

8

L %3

Synthesis according to GP5; 120-AzCN-Br (50 mg, 77 umol), (4-dodecylthiophenyl)
boronic acid (77 mg, 240 pmol), Pd(PPhs)s4 (14 mg, 12 pumol), Cs2COs (78 mg, 240 pmol),
dioxane (10 mL); purification: column chromatography on silica gel (hexanes/CH.Cl;
1/1) with successive recrystallization from ethyl acetate; yield: red solid (94 % vyield,
69 mg, 112 pmol); melting behavior: Cr 97 °C (23.4 kJ/mol) SmA 137 °C (8.8 kJ/mol) I; *H
NMR (700 MHz, CDCls): 6 =0.86-0.90 (m, 6H, CH3), 1.22-1.40 (m, 32H, CH>), 1.42-1.52
(m, 4H, SCH2.CH>CH>, OCH2CH2CH>), 1.70 (tt, J = 7.5 Hz, 7.4 Hz, 2H, SCH2CH>), 1.86 (tt,
J=16.9, 6.8 Hz, 2H, OCH2CH>), 2.98 (t, J =7.4 Hz, 2H, SCH>), 4.12 (t, J=6.8 Hz, 2H,
OCHy), 7.04-7.07 (m, 2H, 5-H, 7-H), 7.34 (s, 1H, 3-H), 7.38-7.41 (m, 2H, 3'-H), 7.90-7.95
(m, 2H, 2'-H), 8.18 (d, J = 11.0 Hz, 1H, 4-H), 8.41 (d, J = 11.2 Hz, 1H, 8-H) ppm; **C NMR
(176 MHz, CDCls): 0 = 14.2, 22.7 (CH3), 26.0, 29.0, 29.1, 29.1, 29.2, 29.4, 29.4, 29.6, 29.6,
29.6, 29.6, 29.7, 29.7, 31.9 (CH>), 33.0 (SCHz2), 69.5 (OCH), 93.9 (C-1), 114.3 (C-5/C-7),
116.6 (C-3), 116.7 (C-5/C-7), 118.6 (CN), 128.39 (C-3"), 128.42 (C-2", 131.9 (C-1"), 135.1
(C-8), 137.2 (C-4), 137.9 (C-3a), 138.5 (C-4"), 140.9 (C-8a), 147.1 (C-2), 168.3 (C-6) ppm;
FT-IR (ATR): v =2952 (w), 2916 (s), 2870 (w), 2849 (s), 2201 (m), 1596 (m), 1581 (m),
1544 (w), 1513 (w), 1469 (m), 1430 (s), 1416 (m), 1379 (w), 1300 (w), 1272 (m), 1257 (w),
1212 (s), 1200 (s), 1145 (w), 1095 (w), 1054 (w), 1011 (w), 978 (w), 940 (w), 903 (w), 844
(m), 823 (s), 793 (m), 775 (w), 733 (m), 718 (m), 535 (w), 489 (s), 417 (W) cm™*; MS (ESI):
m/z for CaiHeoNOS * calc.: 614.44 [M+H]*, found: 614.44; HRMS (ESI): m/z for
C11HesoNOS * calc.: 614.4390 [M+H]*, found: 614.4391.

6-(Dodecylthio)-2-(4-(dodecylthio)phenyl)azulene-1-carbonitrile (12S-AzCN-PhS12)

, 8 CN . .

8a y 2 3
6 1 4 C41H5oNS
C12stsSC12H25 (46;3(;3?05)2
5 4 3a 3
Synthesis according to GP5; 12S-AzCN-Br (40 mg, 92 pmol), (4-dodecylthiophenyl)
boronic acid (60 mg, 185 umol), Pd(PPh3z)s (11 mg, 9 pmol), Cs,CO3 (60 mg, 185 umol),
dioxane (10 mL); purification: column chromatography on silica gel (hexanes / CHCl>

1/ 1) with successive recrystallization from ethyl acetate; yield: brown solid (69 % yield,
40 mg, 63 umol); melting behavior: Cr 128 °C (49.0 kJ/mol) SmA 137 °C (9.8 kJ/mol) I; *H
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NMR (700 MHz, CDCls): ¢ = 0.85-0.89 (m, 6H, CHs), 1.21-1.38 (m, 32H, CH>), 1.43-1.53
(4H, SCH2CH2CHy), 1.71 (tt, J=7.5Hz, 7.5 Hz, 2H, SCH.CH,), 1.79 (tt, J=7.5 Hz,
7.5 Hz, 2H, SCH2CHy), 2.99 (t, J = 7.4 Hz, 2H, 4'-SCH>), 3.11 (t, J = 7.4 Hz, 2H, 6-SCH>),
7.30 (dd, J =10.5 Hz, 1.8 Hz, 1H, 5-H), 7.33 (dd, J = 10.4 Hz, 1.8 Hz, 1H, 7-H), 7.38-7.42
(m, 3H, 3-H, 3-H), 7.93-7.99 (m, 2H, 2"-H), 8.08 (d, J = 10.5 Hz, 1H, 4-H), 8.31 (d,
J =10.4 Hz, 1H, 8-H) ppm; 3C NMR (176 MHz, CDCl3): § = 14.2 (CHs), 22.7, 28.1, 28.9,
29.0, 29.1, 29.2, 29.2, 29.4, 29.4, 29.5, 29.6, 29.6, 29.6, 29.6, 29.7, 29.7, 31.9, 31.9 (CH>),
32.9 (4'-SCHy), 33.3 (6-SCH>), 94.4 (C-1), 116.9 (C-3), 118.3 (CN), 124.0 (C-7), 125.0 (C-
5), 128.2 (C-3"), 128.5 (C-2"), 131.5 (C-1), 133.2 (C-8), 135.3 (C-4), 139.2 (C-4"), 139.6 (C-
3a), 142.8 (C-8a), 149.4 (C-2), 155.4 (C-6) ppm; FT-IR (ATR): ¥ = 2954 (w), 2918 (s), 2851
(m), 2201 (w), 1595 (w), 1568 (w), 1467 (w), 1427 (w), 1096 (w), 1026 (w), 817 (w), 792
(w), 721 (w), 490 (w), 412 (w) cm; MS (El): m/z for C41HseNS, * calc.: 629.4 [M]*, found:
629.4; HRMS (EI): m/z for Ca1HsgNS; * calc.: 629.4083 [M]*, found: 629.4087.

6-Dodecyloxy-2-(4-dodecyloxyphenyl)-1-fluoroazulene (120-AzF-PhO12)

7 8a F1 23
6 1 4 C40H59F02
C12H2~"O°C12H25 (590.91)
5

8
3a
4 3

Synthesis according to GP5; 120-AzF-Br (78 mg, 191 pmol), 4-dodecyloxyphenylboronic
acid (117 mg, 381 umol), Pd(PPhs)s (22 mg, 19 pumol), Cs>COz (124 mg, 381 pmol),
dioxane (10 mL); purification: recrystallization from isopropylic alcohol and toluene; yield:
turquoise powder (68 %, 77 mg, 130 pumol); melting behavior: Cr 105 °C (58.0 kJ/mol) SmC
173 °C (14.5 kd/mol) I; *H NMR (700 MHz, CDCls): 6 = 0.88 (t, J=7.0 Hz, 6H, CHa),
1.22-1.40 (m, 32H, CH2), 1.45-1.51 (m, 4H, OCH2CH2CH?>), 1.77-1.87 (m, 4H, OCH2CHy),
4.01 (t, J =6.6 Hz, 2H, 4'-OCH>), 4.07 (t, J = 6.5 Hz, 2H, 6-OCH>), 6.63 (dd, J = 10.5 Hz,
2.6 Hz, 1H, 5-H), 6.68 (dd, J = 10.8 Hz, 2.6 Hz, 1H, 6-H), 6.97-7.00 (m, 2H, 3'-H), 7.23 (d,
J=5.5Hz, 1H, 3-H), 7.86-7.91 (m, 2H, 2'-H), 7.95 (dd, J = 10.5 Hz, 3.0 Hz, 1H, 4-H), 8.06
(d, J=10.8 Hz, 1H, 8-H) ppm; °C NMR (176 MHz, CDCls): 6 = 14.1 (CHa), 22.7, 29.4,
29.6, 29.7, 29.7, 29.7, 31.9 (CH>), 68.1 (4'-OCHy>), 68.8 (6-OCHy), 109.6 (d, J = 3.3 Hz, C-
5), 110.2 (C-3), 110.9 (d, J = 3.7 Hz, C-7), 114.9 (C-3"), 118.9 (d, J = 10.7 Hz, C-8a), 126.6
(d, J=3.8Hz, C-1'), 128.4 (d, J=6.3 Hz, C-3a), 129.0 (d, J=9.9 Hz, C-2), 129.2 (d,
J=4.7Hz, C-2',130.2 (C-8), 136.6 (C-4), 148.8 (d, J = 265.5 Hz, C-1), 158.9 (C-4"), 167.1
(d, J = 2.1 Hz, C-6) ppm; °F NMR (376 MHz, CDCls): 6 = -147.71 (t, J = 4.5 Hz) ppm; FT-
IR (ATR): v = 2955 (W), 2917 (s), 2872 (w), 2850 (m), 1609 (w), 1585 (w), 1532 (w), 1474
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(W), 1464 (w), 1418 (w), 1403 (w), 1284 (w), 1252 (m), 1188 (m), 1109 (w), 1022 (w), 1005
(w), 825 (m), 777 (w), 729 (w), 625 (w), 532 (W) cm™*; MS (ESI): m/z for C4oHsoFO2" calc.:
591.46 [M+H]", found: 591.46; HRMS (ESI): m/z for C40HeoFO>" calc.: 591.4572 [M+H]",
found: 591.4560.

6-Dodecyloxy-2-(4-dodecyloxyphenyl)-1-nitroazulene (120-AzNO2-Ph012)
8 NO2 2' '

7 8a 1 3
6 1 4 C40H59NO4
C12H250 2 OCi2Hzs  (617.92)
5 3a 3

4

Synthesis according to GP5; 120-AzNO2-Br (37 mg, 85 pumol),
4-dodecyloxyphenylboronic acid (52 mg, 170 umol), Pd(PPhs)s (10 mg, 8 umol), Cs2CO3
(55 mg, 170 umol), dioxane (5 mL); purification: silica gel column chromatography
(hexanes / CH2Cl, 1/ 1); yield: orange solid (95 %, 50 mg, 81 umol); melting behavior: Cr
94 °C (47.1 kd/mol) SmA 152 °C (11.1 kJ/mol) I; *H NMR (700 MHz, CDCl3): 6 = 0.89 (t,
J=7.0Hz, 6H, CHs), 1.22-1.42 (m, 32H, CH>), 1.45-1.54 (m, 4H, OCH.CH>CHy), 1.78—
1.84 (m, 2H, 4'-OCH2CHy), 1.86-1.91 (m, 2H, 6-OCH2CHy), 4.01 (t, J=6.6 Hz, 2H, 4'-
OCHy), 4.17 (t, J = 6.5 Hz, 2H, 6-OCH>), 6.95-6.98 (m, 2H, 3'-H), 7.04 (s, 1H, 3-H), 7.17
(dd, J = 11.0 Hz, 2.8 Hz, 1H, 5-H), 7.25 (dd, J = 11.4 Hz, 2.2 Hz, 1H, 7-H), 7.50-7.54 (m,
2H, 2-H), 8.24 (d, J=11.0Hz, 1H, 4-H), 9.35 (d, J=11.4 Hz, 1H, 8-H) ppm; =C
NMR (176 MHz, CDClz): 6 = 14.1 (CHa), 22.7,22.7, 26.0, 26.1, 29.0, 29.3, 29.4, 29.4, 29.4,
29.6, 29.6, 29.6, 29.6, 29.7, 29.7, 29.7, 31.9, 32.0 (CH>), 68.1 (4'-OCHy), 69.6 (6-OCHy>),
114.3 (C-3"), 117.5(C-7), 118.0 (C-5), 119.0 (C-3), 127.8 (C-1"), 130.6 (C-2"), 131.4 (C-8a),
132.0 (C-1), 136.5 (C-3a), 136.8 (C-8), 138.6 (C-4), 143.9 (C-2), 159.3 (C-4"), 169.0 (C-
6) ppm; FT-IR (ATR): v = 2954 (w), 2915 (s), 2851 (s), 1608 (m), 1589 (m), 1551 (w), 1533
(w), 1488 (m), 1472 (m), 1418 (m), 1395 (w), 1380 (m), 1363 (m), 1338 (s), 1308 (w), 1274
(s), 1264 (s), 1209 (s), 1175 (s), 1129 (w), 1107 (w), 1061 (w), 1020 (m), 997 (m), 973 (w),
909 (w), 851 (m), 826 (m), 813 (w), 786 (m), 771 (w), 716 (m), 676 (w), 649 (w), 626 (W),
616 (W), 558 (w), 521 (w), 443 (w), 413 (w) cmt; MS (ESI): m/z for CaoHesoNO4" calc.:
618.45 [M+H]*, found: 618.45; HRMS (ESI): m/z for C40HeoNO4* calc.: 618.4517 [M+H]*,
found: 618.4518.
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6-Dodecyloxy-2-(4-(dodecyloxy)-2-methylphenyl)-1-nitroazulene
(120-AzNO2-MePh012)

Synthesis according to GP5; 120-AzNO2-Br (50 mg, 115 pmol), 4-dodecyloxy-2-methyl-
phenylboronic acid (55 mg, 172 umol), Pd(PPhs)s (13 mg, 11 umol), Cs.COs (93 mg,
286 umol), dioxane (10 mL); purification: column chromatography on silica gel
(hexanes / CH.Cl, 1/ 1); yield: orange solid (88 %, 64 mg, 101 umol); melting behavior: Cr
70 °C (64.4 kd/mol) SmA 79 °C (4.4 kJ/mol) I; *H NMR (500 MHz, CDCls): 6 = 0.79-0.93
(m, 6H, CHz), 1.15-1.56 (m, 36H, CH>), 1.74-1.92 (m, 4H, OCH2CH>), 2.14 (s, 3H, 2'-CHj3),
3.98 (t, J=6.5 Hz, 2H, 4-OCHy), 4.19 (t, J = 6.5 Hz, 2H, 6-OCH>), 6.78 (dd, J = 8.3 Hz,
2.6 Hz, 1H, 5'-H), 6.83 (d, J = 2.6 Hz, 1H, 3'-H), 6.94 (s, 1H, 3-H), 7.16 (d, J = 8.3 Hz, 1H,
6'-H), 7.21 (dd, J = 11.1 Hz, 2.8 Hz, 1H, 5-H), 7.30 (dd, J = 11.5 Hz, 2.8 Hz, 1H, 7-H), 8.28
(d, J=11.1Hz, 1H, 4-H), 9.51 (d, J=11.5Hz, 1H, 8-H) ppm; BC NMR (126 MHz,
CDCl3): 6 = 14.1 (CHs), 20.2, 22.7, 25.9, 26.1, 29.0, 29.3, 29.4, 29.4, 29.4, 29.5, 29.6, 29.6,
29.6, 29.7, 29.7, 29.7, 30.9, 31.9, 31.9 (CH>), 67.9 (4'-OCHy), 69.7 (6-OCHy), 111.3 (C-5),
115.9 (C-3"), 117.6 (C-7), 118.0 (C-5), 119.7 (C-3), 128.7 (C-1"),130.1 (C-6"), 130.5 (C-2),
133.3 (C-8a), 136.5 (C-3a), 137.3 (C-8), 137.8 (C-1), 138.9 (C-4), 144.5 (C-2"), 158.8 (C-4",
169.3 (C-6) ppm; FT-IR (ATR): ¥ = 2920 (s), 2851 (m), 2393 (w), 1960 (w), 1604 (m),
1586 (m), 1549 (w), 1486 (m), 1468 (m), 1415 (s), 1377 (w), 1361 (m), 1329 (s), 1246 (),
1169 (m), 1136 (w), 1103 (w), 1047 (w), 1001 (w), 980 (w), 906 (w), 846 (m), 811 (w),
761 (w), 721 (w), 682 (w), 627 (w), 581 (w), 460 (w) cm™; MS(ESI): m/z for C41HezNO4*
calc.: 632.46 [M+H]*, found: 632.46; HRMS(ESI): m/z for CaiHeNO4" calc.:
632.4673 [M+H]", found: 632.4671.

6-Dodecyloxy-2-(4-dodecyloxy-2-nitrobenzol-1-yl)-azulene (120-Az-NO2PhO12)

8 ON, 4
67 8a 12 2 3
2 x CaoHsgNO
Ci2Ha50 0 Q OCipHpg 40150704
121725 12725 (617.92)
3a
5 4 3 6 5

Synthesis according to GP5; 120-Az-Br (88 mg, 225 umol), 2-(4-(dodecyloxy)-2-
nitrophenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (146 mg, 337 umol), Pd(PPhs)4
(26 mg, 23 umol), Cs>CO3 (183 mg, 562 umol), dioxane (10 mL); purification: column
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chromatography on silica gel (hexanes / CHCl, 1 / 1) with successive recrystallization from
isopropylic alcohol; yield: dark red solid (71 %, 26 mg, 23 umol); melting behavior: Cr
75 °C (5.1 kd/mol) SmC 86 °C (7.1 kJ/mol) I; *H NMR (700 MHz, CDCls): § = 0.94 (t,
J=7.0Hz, 6H, CHs), 1.25-1.56 (m, 36H, CH2), 1.86 (m, 4H, OCH2CH,), 4.04 (t,
J=6.5Hz, 2H, 4-OCH>), 4.10 (t, J = 6.5 Hz, 2H, 6-OCH), 6.83 (d, J = 10.6 Hz, 2H, 5-H,
7-H) 7.14 (dd, J = 8.7 Hz, 2.6 Hz, 1H, 5'-H), 7.27 (s, 2H, 1-H, 3-H), 7.28 (d, J = 2.6 Hz, 1H,
3-H), 7.62(d, J=8.7 Hz, 1H, 6-H), 8.15(d, J=10.6 Hz, 2H, 4-H, 8-H) ppm; 3C
NMR (176 MHz, CDCls): 0 =14.2 (CHz), 22.8, 26.0, 26.1, 29.1, 29.2, 29.4, 29.4, 29.6, 29.7,
29.7,29.7,32.0 (CH>), 68.8 (4'-OCHy), 68.9 (6-OCH>), 109.3 (C-3"), 111.7 (C-5, C-7), 116.8
(C-1, C-3), 118.7 (C-5"), 124.1 (C-19, 133.1 (C-6"), 136.2 (C-3a, C-8a), 136.4 (C-4, C-8),
140.1 (C-2), 149.9 (C-2'), 158.4 (C-4"), 167.2 (C-6) ppm FT-IR (ATR): ¥ = 2920 (m),
2851 (m), 1614 (w), 1579 (m), 1527 (m), 1467 (m), 1412 (m), 1365 (m), 1289 (m),
1250 (m), 1186 (s), 1083 (w), 1019 (w), 999 (w), 906 (s), 875 (w), 836 (m), 823 (m),
811 (m), 767 (W), 729 (s), 675 (W), 649 (w), 572 (w), 535 (w), 475 (w) cm™t; MS(ESI): m/z
for Ca0HeoNO4™ calc.: 618.45 [M+H]*, found: 618.45; HRMS(ESI): m/z for CsHeoNO4*
calc.: 618.4517 [M+H]", found: 618.4495.

6-Dodecyloxy-2-(5-dodecylthiophene-2-yl)azulene (120-Az-Thil2)

67 8 & 21,8 +Crafls C3gH580S
C12H250 (562.94)
5, ¥ 3 2 ¥
Synthesis according to GP5; 120-Az-BPin (100 mg, 228 umol), 2-bromo-5-
dodecylthiophene (162 mg, 342 umol), Pd(PPh3)s (27 mg, 23 umol), Cs,COs (186 mg,
570 umol), dioxane (20 mL); purification: column chromatography on silica gel
(hexanes / CHCl> 1/1) and successive recrystallization from chloroform; yield: brown
solid (33 %, 42 mg, 75 umol); melting behavior: Cr 91 °C (25.1 kJ/mol) SmE 156 °C (14.7
kJ/mol) SmA (16.4 kJ/mol) 160 °C I; *H NMR (700 MHz, CDCls): 6 = 0.83-0.95 (m, 6H,
CHs), 1.15-1.51 (m, 36H, CHy), 1.71 (tt, J=7.6 Hz, 7.6 Hz, 2H, 4'-CH.CH>), 1.83 (tt,
J=6.8 Hz, 6.5 Hz, 2H, OCH2CH>), 2.83 (t, J = 7.6 Hz, 2H, 4'-CH>), 4.07 (t, J = 6.5 Hz, 2H,
OCHy), 6.73-6.80 (m, 3H, 5-H, 7-H, 3'-H), 7.29 (d, J = 3.5 Hz, 1H, 2'-H), 7.35 (s, 2H, 1-H,
3-H), 8.03(d, J=11.1 Hz, 2H, 4-H, 8-H) ppm; °C NMR (176 MHz, CDCl3): 6 = 14.2
(CHs), 22.7, 26.1, 29.1, 29.3, 29.4, 29.4, 29.6, 29.7, 29.7, 29.7, 29.7, 30.4, 31.7, 31.9 (CH2>),
68.8 (6-OCH>), 111.9 (C-5, C-7), 114.5 (C-1, C-3), 124.2 (C-2"), 125.3 (C-3'), 134.6 (C-4,
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C-8), 137.0 (C-3a, C-8a), 138.8 (C-2), 139.7 (C-1"), 146.4 (C-4"), 165.8 (C-6) ppm; FT-IR
(ATR): ¥ = 2955 (w), 2918 (s), 2850 (m), 2334 (w), 2276 (w), 2174 (w), 2065 (w),
1975 (w), 1593 (m), 1545 (w), 1464 (w), 1418 (w), 1392 (W), 1355 (m), 1327 (m), 1273 (w),
1249 (w), 1190 (w), 1142 (w), 1121 (w), 1029 (w), 962 (w), 855 (w), 836 (w), 810 (w),
798 (w), 725 (w), 693 (w), 671 (w), 575 (w), 536 (W), 513 (w), 493 (w), 462 (w), 448 (W),
432 (w), 421 (w), 406 (w) cm™; MS(ESI): m/z for CagHs9OS* calc.: 563.42 [M+H]", found:
563.42; HRMS(ESI): m/z for C3gHs9OS™ calc.: 563.4281 [M+H]*, found: 563.4280.

6-Dodecyloxy-2-(5-dodecylthiophene-2-yl)azulene-1-carbonitrile (120-AzCN-Thil2)

C39H57NOS

C12H250 (587.95)

Synthesis according to GP5; 120-AzCN-Br (50mg, 120 umol), 2-bromo-5-
dodecylthiophene (53 mg, 180 mmol), Pd(PPhz)s (14 mg, 12 umol), Cs2COs3 (59 mg,
180 mmol), dioxane (15 mL); purification: flash column chromatography on silica gel
(hexanes) and successive recrystallization from isopropylic alcohol; yield: red solid (26%,
18 mg, 31 umol); melting behavior: Cr 59 °C (26.9 kJ/mol) SmA 109 °C (8.0 kJ/mol) I; H
NMR (700 MHz, CDClz3): 6 = 0.88 (m, J=7.1 Hz, 4.0 Hz, 6H, CH3), 1.18-1.77 (m, 38H,
CH>), 1.86 (tt, J = 7.1 Hz, 7.6 Hz, 6.5 Hz, 2H, OCH>CHy>), 2.85 (t, J = 7.6 Hz, 2H, 4'-CH>),
4.11 (t,J = 6.5 Hz, 2H, OCHy), 6.83 (d, J = 3.7 Hz, 1H, 3-H), 7.01-7.05 (m, 2H, 5-H, 7-H),
7.24 (s, 1H, 3-H), 7.76 (d, J = 3.7 Hz, 1H, 2-H), 8.09 (d, J = 11.2 Hz, 1H, 4-H), 8.31 (d,
J=10.9 Hz, 1H, 8-H) ppm; *C NMR (176 MHz, CDCls): 6 = 14.1 (CH3), 22.7, 26.0, 29.1,
29.2,29.3, 29.4, 29.4, 29.4, 29.6, 29.6, 29.6, 29.7, 29.7, 29.7, 29.7, 30.4, 31.6, 31.9 (CH>),
69.4 (OCHy), 92.6 (C-1), 114.3 (C-7), 115.7 (C-3), 117.2 (C-5), 118.5 (CN), 125.8 (C-3"),
127.0 (C-2"), 134.2 (C-8), 135.5 (C-1"), 136.3 (C-4), 138.0 (C-3a), 140.8 (C-8a), 141.4 (C-2),
148.6 (C-4"), 167.7 (C-6) ppm; FT-IR (ATR): ¥ = 2953 (w), 2919 (s), 2850 (m), 2198 (m),
1589 (m), 1543 (w), 1494 (w), 1467 (m), 1423 (m), 1397 (w), 1367 (m), 1300 (w), 1271 (m),
1204 (s), 1114 (w), 1093 (w), 993 (w), 902 (w), 847 (w), 806 (w), 789 (w), 722 (w), 530 (w),
494 (w) cm™; MS(ESI): m/z for CagHssNOS* calc.: 588.42 [M+H]*, found: 588.42;
HRMS(ESI): m/z for C3gHssNOS™ calc.: 588.4234 [M+H]", found: 588.4238.
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2-(Dodecyloxy)-5-(6-(dodecyloxy)azulen-2-yl)pyrimidine (120-Az-PyriO12)

8a 1
2 1 C3sHs5sN-0
CoHpsO— 0 >—oc 38M581N2Y2
12 12M2s (574.89)

Synthesis according to GP5; 120-Az-Br (541 mg, 1.38 mmol), 2-(dodecyloxy)-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidine (540 mg, 1.38 mmol), Pd(PPhs)s (160 mg,
138 umol), Cs,COz (901 mg, 2.77 mmol), dioxane (100 mL); purification: column
chromatography on silica gel (hexanes/CHxCl, 2/1 - CH:Cl;) and successive
recrystallization from ethyl acetate; yield: orange-red solid (30 %, 242 mg, 421 umol);
melting behavior: Cr 147 °C (18.2 kJ/mol) SmC 179 °C (0.8 kJ/mol) SmA 185 °C (12.0
kJ/mol) I; *H NMR (700 MHz, CDCls): 6 = 0.87-0.89 (m, 6H, CH3), 1.20-1.42 (m, 32H,
CHy), 1.44-1.53 (m, 4H, 6-OCH2CH:CHz, 4-OCH.CH.CH), 1.79-1.89 (m, 4H, 6-
OCH2CHa, 4'-OCH2CH?y), 4.11 (t, J=6.5Hz, 2H, 6-OCH>), 4.40 (t, J=6.7 Hz, 2H, 4-
OCHy), 6.85 (d, J =10.5 Hz, 2H, 5-H, 7-H), 7.47 (s, 2H, 1-H, 3-H), 8.17 (d, J = 10.5 Hz,
2H, 4-H, 8-H), 8.97 (s, 2H, 2'-H) ppm; *C-NMR (176 MHz, CDCls): § = 14.3 (CH3), 22.8,
26.1, 26.2, 29.1, 29.3, 29.5, 29.5, 29.5, 29.7, 29.7, 29.8, 29.8, 29.8, 29.8, 32.1, 68.1 (4-
OCHy), 69.1 (6'-OCH), 112.3 (C-5, C-7), 114.3 (C-1, C-3), 124.7 (C-1"), 136.2 (C-4, C-8),
137.0 (C-3a, C-8a), 138.3 (C-2), 157.3 (C-2"), 164.7 (C-4"), 167.3 (C-6) ppm; FT-IR (ATR):
v = 2955 (w), 2917 (s), 2872 (m), 2849 (s), 1598 (m), 1583 (m), 1547 (m), 1509 (m), 1463
(m), 1437 (m), 1418 (m), 1385 (m), 1346 (m), 1334 (m), 1285 (w), 1253 (m), 1195 (s), 1160
(w), 1061 (w), 1019 (m), 997 (w), 945 (w), 839 (s), 825 (m), 810 (m), 773 (m), 729 (w), 719
(m), 656 (w), 665 (m), 572 (w), 552 (w), 499 (w), 421 (w) cm*; MS(ESI): m/z for
CasHsoN20," calc.: 574.45 [M+H]", found: 574.46; HRMS(ESI): m/z for C41HssNOs" calc.:
575.4576 [M+H]*, found: 575.4571.

6-(Dodecyloxy)-2-(2-(dodecyloxy)pyrimidin-5-yl)azulene-1-carbonitrile
(120-AzCN-PyriO12)

Synthesis according to GP5; 120-AzCN-Br (50 mg, 120 umol), 2-(dodecyloxy)-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidine (70 mg, 180 umol), Pd(PPhz)s (14 mg,
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12 umol), Cs.COsz (98 mg, 300 umol), dioxane (20 mL); purification: column
chromatography on silica gel (hexanes/CHxCl, 1/2 - CH:Cl;) and successive
recrystallization from isopropylic alcohol; yield: orange-red solid (86 %, 62 mg, 103 pumol);
melting behavior: Cr 83°C (54.9 kJ/mol) SmA 151°C (10.1 kJ/mol) I; *H NMR
(700 MHz, CDCl3): 6 = 0.86-0.93 (m, 6H, CHz), 1.20-1.41 (m, 32H, CH2), 1.46-1.55 (m,
4H, OCH2CH2CH), 1.81-1.94 (m, 4H, OCH2CH>), 4.18 (t, J = 6.5 Hz, 2H, 6-OCHz), 4.44
(t, J=6.7 Hz, 2H, 4-OCH,), 7.11-7.17 (m, 2H, 5-H, 7-H), 7.34 (s, 1H, 3-H), 8.28 (d,
J=10.8 Hz, 1H, 4-H), 8.49 (d, J=10.7 Hz, 1H, 8-H), 9.10 (s, 2H, 2-H) ppm; 3C
NMR (176 MHz, CDCls): 6 =14.1 (CHz), 22.7, 26.0, 26.0, 28.9, 29.0, 29.3, 29.4, 29.4, 29.4,
29.5, 29.6, 29.6, 29.6, 29.7, 29.7, 29.7, 29.7, 319, 31.9(CH,), 68.3 (6-OCHy>),
69.7 (4-OCH), 93.9(C-1), 115.1(C-7), 115.9, (C-3), 116.9 (C-5), 117.9(CN),
122.8 (C-3'), 136.0(C-8), 137.8(C-3a), 138.0(C-4), 140.58(C-8a), 140.7 (C-2),
158.1 (C-2), 165.1(C-1"), 169.2 (C-6) ppm; FT-IR (ATR): ¥ = 2953 (w), 2920 (s),
2851(m), 2196 (w), 1600 (m), 1583 (w), 1547 (w), 1501 (w), 1468 (w), 1428 (m), 1386 (w),
1336 (w), 1296 (w), 1270 (w), 1205 (m), 1050 (w), 1021 (w), 946 (w), 848 (w), 803 (w),
766 (w), 723 (W) cm™; MS(ESI): m/z for CsgHssN3O2* calc.: 600.45 [M+H]", found: 600.45;
HRMS(ESI): m/z for C3gHssNsO2" calc.: 600.4524 [M+H]*, found: 600.4522; elemental
analysis: calc. (%) for CsgHs7N302 (599.90): C 78.08, H 9.58, N 7.00; found: C 78.25,
H9.72, N 6.84.

6-(Dodec-1-yn-1-yl)-2-(4-(dodecyloxy)phenyl)azulene-1-carbonitrile
(12Yne-AzCN-PhO12)

; 8 8 CN .
6 Dy & CatHssNO
CioHor—= > OCi2H2s  (577.90)
5 4

333

Synthesis according to GP5; 12Yne-AzCN-Br (14 mg, 35 umol), 2-bromo-5-
4-dodecyloxyphenylboronic acid (32 mg, 105 umol), Pd(PPhs)s (4 mg, 4 umol), Cs2CO3
(46 mg, 141 pumol), dioxane (5 mL); purification: column chromatography on silica gel
(hexanes / CH2Cl, 2/ 1); yield: green solid (44%, 9 mg, 15 pmol); melting behavior: Cr
70 °C (58.5 kd/mol) SmC 94 °C (5.6 kJ/mol) I; *H NMR (700 MHz, CDCls): 6 = 0.85-0.92
(m, 6H, CHs), 1.20-1.40 (m, 28H, CHy), 1.44-151 (m, 4H, OCH>CH.CH,
C=CCH2CH2CH>), 1.66 (tt, J=7.3 Hz, 7.3 Hz, 2H, C=CCH,CH), 1.79-1.84 (m, 2H,
OCH2CHy), 2.50 (t, J=7.3 Hz, 2H, C=CCH_), 4.03 (t, J = 6.6 Hz, 2H, OCH), 7.01-7.05

22



(m, 2H, 3'-H), 7.43 (s, 1H, 3-H), 7.47-7.51 (m, 1H, 5-H), 7.55-7.58 (m, 1H, 7-H), 8.01-8.06
(m, 2H, 2'-H), 8.15 (d, J = 10.4 Hz, 1H, 4-H), 8.38 (d, J = 10.1 Hz, 1H, 8-H) ppm; *C NMR
(176 MHz, CDCl3) 6 = 14.3 (CH>), 20.0, 22.8, 26.2, 28.6, 29.1, 29.3, 29.3, 29.5, 29.5, 29.5,
29.7,29.7, 29.8, 29.8, 29.8, 32.1, 32.1 (CH2), 68.3 (OCH), 85.1 (6-C=C), 94.1 (C-1), 97.0
(6-C=C), 115.3 (C-3), 116.4 (C-3), 118.5 (CN), 126.8 (C-1'), 130.1 (C-2'), 131.1 (C-7),
131.2 (C-5), 133.2 (C-8), 134.8 (C-6), 135.4 (C-4), 141.8 (C-3a), 145.4 (C-8a), 151.8 (C-2),
160.7 (C-4") ppm; FT-IR (ATR): ¥ = 2921 (s), 2851 (m), 1604 (m), 1574 (w), 1542 (w),
1524 (w), 1458 (m), 1425 (m), 1388 (w), 1288 (w), 1258 (m), 1203 (w), 1183 (m), 1138 (w),
1106 (w), 1021 (w), 899 (w), 852 (w), 834 (m), 795 (w), 722 (w), 621 (w), 540 (w), 510 (w),
451 (w), 421 (W) cmt; MS (ESI): m/z for C41HssNO* calc.: 578.44 [M + H]*, found: 578.43;
HRMS (ESI): m/z for C41HssNONa™ calc.: 600.4176 [M + Na]*, found: 600.4166.

2-(4-(Dodec-1-yn-1-yl)phenyl)-6-(dodecyloxy)azulene-1-carbonitrile
(120-AzCN-PhYne12)

C41Hs55NO
(577.90)

Synthesis according to GP5; 120-AzCN-Br (60 mg, 144 pumol), (4-(dodec-1-yn-1-
yl)phenyl)boronic acid (41 mg, 144 pmol), Pd(PPhs)s4 (17 mg, 14 umol), Cs2COs (84 mg,
259 pumol), dioxane (20 mL); purification: column chromatography on silica gel
(hexanes / CH2Cl, 2 /1); yield: red solid (92%, 69 mg, 130 umol); melting behavior: Cr
80 °C (25.8 kd/mol) SmA 143 °C (7.5 kJ/mol) I; *H NMR (700 MHz, CDCls): 6 = 0.85-0.92
(m, 6H, CHs), 1.22-1.43 (m, 28H, CH>), 1.44-1.54 (m, 4H, C=CCH.CH2CHy), 1.64 (tt,
J=7.3Hz, 7.2 Hz, 2H, C=CCH2CH>), 1.81-1.91 (m, 2H, 6-OCH,CH,), 2.44 (t, J = 7.2 Hz,
2H, 4'-C=CCH), 4.11 (t, J = 6.6 Hz, 2H, 6-OCH>), 7.00-7.09 (m, 2H, 5-H, 7-H), 7.35 (d,
J=2.3Hz, 1H, 3-H), 7.50 (d, J =8.2 Hz, 2H, 3'-H), 7.94 (d, J = 8.1 Hz, 2H, 2'-H), 8.18 (d,
J=11.0Hz, 2.4Hz, 1H, 4-H), 841 (d, J=109Hz, 2.1Hz, 1H, 8-H)ppm; °C
NMR (176 MHz, CDCl3): 6 = 14.3 (CHs), 19.7 (4'-C=CCHz), 22.8, 26.1, 289
(C=CCH:CH>), 29.1, 29.2, 29.3, 29.5, 29.5, 29.5, 29.7, 29.7, 29.7, 29.7, 29.8, 29.8, 32.1,
69.6 (6-OCHy>), 80.7 (4'-C=C), 92.4 (4'-C=C), 94.1 (C-1), 114.6 (C-5), 116.7 (C-7), 117.0
(C-3), 118.6 (CN), 1245 (C-2), 128.0 (C-2"), 132.3 (C-3), 133.9 (C-1"), 135.5 (C-8), 137.6
(C-4), 137.8 (C-3a), 141.0 (C-8a), 146.9 (C-4"), 168.7 (C-6) ppm; FT-IR (ATR): 7/ = 2921
(m), 2852 (m), 2250 (w), 2197 (w), 1605 (w), 1582 (m), 1547 (w), 1523 (w), 1487 (w), 1465
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(w), 1426 (m), 1330 (w), 1270 (m), 1195 (m), 1090 (w), 1007 (w), 985 (w), 905 (s), 840 (m),
796 (W), 766 (W), 730 (s), 649 (W), 545 (W), 519 (w), 440 (w), 408 (w) cm™*; MS(ESI): m/z
for C41HseNO* calc.: 578.43 [M+H]" found: 578.44; HRMS (ESI): m/z for C41HssNO™ calc.:
578.4357 [M+H]*, found: 578.4356.

6-(Dodec-1-yn-1-yl)-2-(4-(dodec-1-yn-1-yl)phenyl)azulene-1-carbonitrile
(12Yne-AzCN-PhYnel2)

CqqHs4N
(557.87)

Synthesis according to GP5; 12Yne-AzCN-Br (42 mg, 106 umol), (4-(dodec-1-yn-1-
yl)phenyl)boronic acid (30 mg, 106 pumol), Pd(PPhz)s (12 mg, 11 pmol), Cs2CO3 (69 mg,
211 umol), dioxane (15 mL); purification: column chromatography on silica gel
(hexanes / CH2Cl> 2/ 1) and subsequent recrystallization from isopropylic alcohol; yield:
green solid (69%, 41 mg, 75 pmol); melting behavior: Cr 55 °C (9.7 kJ/mol) SmC 73 °C
SmA 78 °C (5.0 kJ/mol) I; *H NMR (700 MHz, CDCls): 6 = 0.85-0.92 (m, 6H, CH3), 1.22—
1.39 (m, 24H, CHy), 1.41-1.51 (m, 4H, 6-C=CCH2CH2CH>, 4'-C=CCH2CH.CH), 1.60—
1.70 (m, 4H, 6-C=CCH2CH2, 4’-C=CCH2CH), 2.44 (t, J = 7.2 Hz, 2H, 4'-C=CCH>), 2.50
(t, J = 7.2 Hz, 2H, 6-C=CCHy>), 7.47 (s, 1H, 3-H), 7.50-7.54 (m, 3H, 5-H, 3'-H), 7.57-7.62
(m, 1H, 7-H), 7.97-8.01 (m, 2H, 2'-H), 8.20 (d, J = 10.4 Hz, 1H, 4-H), 8.43 (d, J = 10.1 Hz,
1H, 8-H) ppm; *C NMR (176 MHz, CDCls): 6 = 14.3 (CHj3), 19.7 (4’-C=CCH), 20.0 (6-
C=CCH>), 22.8, 28.6, 28.8, 29.1, 29.1, 29.3, 29.3, 29.5, 29.5, 29.7, 29.7, 29.7, 29.7, 32.1
(CH>), 80.6 (4'-C=C), 85.1 (6-C=C), 93.1 (4'-C=C), 94.7 (C-1), 97.8 (6-C=C), 117.0 (C-3),
118.1 (CN), 125.6 (C-4"), 128.4 (C-2", 131.2 (C-7), 131.3 (C-5), 132.4 (C-3"), 133.3 (C-1),
134.1 (C-8), 135.9 (C-6), 136.3 (C-4), 141.7 (C-3a), 145.2 (C-8a), 150.9 (C-2) ppm; FT-IR
(ATR): ¥ = 3035 (w), 2953 (m), 2921 (s), 2852 (s), 2202 (m), 1730 (w), 1603 (w), 1576 (w),
1544 (w), 1521 (w), 1456 (m), 1425 (s), 1378 (w), 1352 (w), 1299 (w), 1232 (w), 1188 (w),
1104 (w), 1054 (w), 1017 (w), 900 (w), 843 (m), 799 (w), 722 (w), 649 (w), 546 (w), 518
(w), 441 (w) cm™; MS (EI): m/z for Ca1HeN* calc.: 557.4 [M]*, found: 557.4; HRMS (EI):
m/z for Ca1He1N™: calc.: 557.4019 [M]", found: 557.4016.
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6-(Dodec-1-yn-1-yl)-2-(4-(dodecyloxy)phenyl)-1-nitroazulene (12Yne-AzNO2-PhO12)
8 N 2 o

C4oHs55NO3
C1°H21°C12H25 (597.88)

333

Synthesis according to GP5; 12Yne-AzNO2-Br (29 mg, 70 umol), 2-bromo-5-
4-dodecyloxyphenylboronic acid (21 mg, 70 pmol), Pd(PPhs)s (8 mg, 7 umol), Cs2COs
(45 mg, 139 umol), dioxane (10 mL); purification: column chromatography on silica gel
(hexanes / CH2Cl, 2 /1) with subsequent recrystallization from ispropylic alcohol; yield:
brown solid (31%, 13 mg, 22 pmol); melting behavior: Cr 70 °C (24.5 kJ/mol) SmC 94 °C
(5.8 kJ/mol) I; *H NMR (700 MHz, CDCls): 6 = 0.88 (t, J = 7.0 Hz, 6H, CH3), 1.20-1.40
(m, 28H, CH), 1.44-1.52 (m, 4H, OCH2CH2CH2, C=CCH.CH2CH>), 1.66 (tt, J = 7.4 Hz,
7.1 Hz, 2H, C=CCH2CHy), 1.81 (tt, J = 6.7 Hz, 6.5 Hz, 2H, OCH2CHy), 2.51 (t, J = 7.1 Hz,
2H, C=CCH), 4.02 (t, J = 6.5 Hz, 2H, OCH), 6.98 (d, J = 8.6 Hz, 2H, 2'-H), 7.15 (s, 1H, 3-
H), 7.55 (d, J=8.6 Hz, 2H, 3-H), 7.61 (d, J=10.4 Hz, 1.5Hz, 1H, 5-H), 7.74 (d,
J=10.6 Hz, 1.5 Hz, 1H, 7-H), 8.22 (d, J = 10.4 Hz, 1H, 4-H), 9.24 (d, J = 10.6 Hz, 1H, 8-
H) ppm; *C NMR (176 MHz, CDCls): 6 = 14.3 (CHs), 20.0 (C=CCHy>), 22.8, 22.8, 26.2,
28.5 (C=CCH2CH>), 29.1, 29.3, 29.4, 29.5, 29.5, 29.6, 29.7, 29.7, 29.8, 29.8, 29.8, 32.1, 32.1
(CHy), 68.2 (OCHy), 84.8 (6-C=C), 98.4 (6-C=C), 114.6 (C-2"), 118.8 (C-3), 127.2 (C-2),
131.0 (C-3Y), 132.2 (C-1), 132.6 (C-5), 134.1 (C-7), 135.0 (C-8), 135.3 (C-8a), 136.5 (C-6),
137.4 (C-4), 140.3 (C-3a), 147.7 (C-1"), 160.0 (C-4") ppm; FT-IR (ATR): ¥ = 2954 (m), 2920
(s), 2852 (m), 2220 (w), 1605 (m), 1577 (w), 1545 (w), 1494 (s), 1467 (m), 1413 (s), 1373
(w), 1330 (s), 1272 (s), 1248 (s), 1178 (m), 1111 (w), 1070 (w), 1026 (w), 852 (w), 835 (m),
806 (W), 722 (w), 624 (w), 531 (w), 415 (w) cm™; MS(ESI): m/z for CaHssNOs* calc.:
598.42 [M+H]", found: 598.43; HRMS(ESI): m/z for C4oHssNO3" calc.: 598.4255, found:
598.4255
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3. Polarized Optical Microscopy

} \\ 31;;

Figure S2: Optical micrographs between crossed polarizers upon cooling from the isotropic
yield in 5 K/min: a) The SmE phase of 12S-Az-Br at 100 °C. SmA (b) and SmC (c) phase of
12S-AzCN-PhO12 at 143 °C and 124 °C. SmA phases of 120-AzCN-PhS12 at 137 °C (d)
and 12S-AzCN-PhS12 at135 °C (e). f) SmC phase of 120-AzF-PhO12 at 133 °C.
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Figure S3: Optical micrographs between crossed polarizers upon cooling from the isotropic
yield in 5K/min.: SmA phases of 120-AzNO2-PhO12 at 152°C (a) and
120-AzNO2MePh0O12 at 73 °C (b). c) The SmC phase of 120-Az-NO2PhO12 at 77 °C. SmA
(d) and SmE (e) phase of 12S-Az-Thil2 at 158 °C and 153 °C. f) SmA phases of 120-AzCN-
Thil2 at 93 °C.
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Figure S4: Optical micrographs between crossed polarizers upon cooling from the isotropic
yield in 5 K/min: SmA (a) and SmC (b) phase of 120-Az-PyriO12 at 190 °C and 185 °C. c)
SmA phases of 120-AzCN-PyriO12 at 142 °C.
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100 pym

Figure S5: Optical micrographs between crossed polarizers upon cooling from the isotropic
yield in 5 K/min: a) SmC phase of 12Yne-AzCN-PhO12 at 90 °C. b) SmA phase of
120-AzCN-PhYnel2 at 146 °C. SmA (c) and SmC (d) phase of 12Yne-AzCN-PhYnel2 at
78 °C and 70 °C. e) SmC phase of 12Yne-AzNO2-PhO12 at 76 °C.
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Table S1: Phase transition temperatures [°C] and enthalpies [kJ/mol] azulene mesogens
determined by DSC.

Compound Transition temperatures / °C (and enthalpies / kd/mol)
12S-Az-Br Cr 66 (22.9) SmE 101 (15.8) | h
Cr 56 (-21.8) SmE 101 (-15.7) | c
12S-AzCN-PhO12 Cr 116 (51.4) SmC 129° SmA 143 (9.6) | h
Cr 100 (-56.4) SmC 129* SmA 144 (-9.7) | c
120-AzCN-PhS12 Cr 97 (23.4) SmA 137 (8.8) | h
Cr 72 (-35.3) SmA 138 (-8.8) | c
12S-AzCN-PhS12 Cr 128 (49.0) SmA 137 (9.8) | h
Cr 114 (-51.6) SmA 137 (-9.8) | c
120-AzF-PhO12 Cr 105(58.0) SmC 173 (14.5) | h
Cr 102 (-56.4) SmC 174 (-14.1) | c
120-AzNO,-PhO12  Cr 94 (47.1) SmA 152 (11.1) | h
Cr 58 (-52.3) SmA 153 (-11.0) | c
120-AzNO,-MePhO12 Cr 70 (64.4) SmA 79 (4.4) | h
Cr —9° SmA 80(-8.2) I c
120-Az-NO,PhO12  Cr 75(5.1) SmC 85 (7.1) | h
Cr 45(-417) SmC 86 (-6.4) | c
120-Az-Thil12 Cr 91(25.1) SmE 155(14.7) SmA 158 (16.4) | h
Cr 85(-29.0) SmME 156 (-14.8) SmA 159 (-21.0) | c
120-AzCN-Thi12 Cr 59 (26.9) SmA 109 (8.0) | h
Cr 25(-5.1) SmA 110 (-8.2) | c
120-Az-PyriO12 Cr 147(182) SmC 179(04) SmA185(12.0) |  h
Cr 144 (-18.9) SmC 179 SmA 185(-11.9) |  ¢°
120-AzCN-PyriO12  Cr 83 (54.9) SmA 151 (10.1) | h
Cr 64 (-71.1) SmA 151 (-10.3) | c
12Yne-AzCN-PhO12  Cr 67(585) SmC 95 (5.6) | h
Cr 51(-8.8) SmC 102 (-5.2) I c
120-AzCN-PhYnel2  Cr 80 (25.8) SmA 143 (75) | h
Cr 61 (-10.7) SmA 143 (-7.5) | c
12Yne-AzCN-PhYnel2 Cr 55 (9.7) SmC 73 SmA 78 (5.0) | h
Cr 38(-6.7) SmC 732 SmA 81 (-4.7) | c
12Yne-AzNO,-PhO12 Cr 53(245) SmC 94 (5.8) | h
Cr -22° SmC 96 (-5.8) I c

Heating/Cooling rate: 5 K/min, h: 2nd heating, c: 2nd cooling. Crystal-crystal transitions are

not listed.  Determined via POM. P Glass transition. ¢ First heating cycle was used.
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5. X-Ray Diffractometry

Table S2: Lattice constants and observed reflexes in WAXS and SAXS measurements of

azulene mesogens

Compound Lattice constants Spacing / A Miller indices

1A Observed /(Calc.) (hk)
12S-Az-Br (SmE at 75 °C) 27.15 (27.15) (001)
a=1772 467  (4.67) (110)
b=5.86 3.86  (3.86) (200)
c=27.15 324  (3.24) (210)
2=20 p=11" 401 halo
120-AzCN-PhS12 (SmAat126°C)  38.15 (001)
4.35 halo
12S-AzCN-PhO12 (SmA at 137°C)  37.62 (001)
4.14 halo
(SmCat112°C)  37.88 (001)

4.12
12S-AzCN-PhS12 (SmAat131°C)  39.69 (001)
4.34 (halo)
120-AzF-PhO12 (SmCat140°C)  35.78 (001)
4.44 halo
120-AzNO>-PhO12 (SmA at 137°C)  37.80 (001)
4.28 halo
120-AzNO,-MePhO12 (SmA at 65 °C) 36.62 (001)
4.39 halo
120-Az-NO,PhO12 (SmC at 70 °C) 31.04 (001)
4.38 halo
120-Az-Thil2 (SmEat131°C) 34.86 (34.86) (001)
a=8.32 17.35 (17.43) (002)
b=573 11.60 (11.62) (003)
c = 34.86 8.66 (8.71) (004)
Z2=20 p=11220 472 4.72) (110)
4.16 (4.16) (200)
3.51 (3.37) (210)
120-AzCN-Thil2 (SmA at 98 °C) 37.39 (001)
4.34 halo
120-Az-PyriO12 (SmA at 183°C) 37.48 (001)
451 halo
(SmC at 154°C) 36.17 (001)
4.46 halo
120-AzCN-PyriO12 (SmAat120°C) 37.60 (001)
4.27 halo
12Yne-AzCN-PhO12 (SmC at 88 °C) 32.63 (001)
4.22 halo
120-AzCN-PhYnel2 (SmAat131°C) 37.04 (001)
4.37 halo
12Yne-AzCN-PhYnel2 (SmA at79 °C) 36.06 (001)
4.31 halo
(SmC at 60 °C) 36.12 (001)
4.27 halo
12Yne-AzNO,-PhO12  (SmC at rt) 34.36 (001)
4.22 halo
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Figure S10: WAXS (a) and SAXS (b) diffraction pattern and diffractogram of the SmA phase
of 12S-AzCN-PhO12 at 137 °C and WAXS (c) and SAXS (d) of the SmC phase of 125-AzCN-
PhO12 at 112 °C. 36



2
>

S
©
>
‘»
C
(0]
g

I'I'I'I'I'I'I'I'I'I'I'Ii

2 4 6 8 1012 14 16 18 20 22 24

201/°

b)a
S
©
2
‘»
{ o=
(0]
=

1 4 | ' | ' 1 —>

2 4 6 8
20/°

Figure S11: WAXS (a) and SAXS (b) diffraction pattern and diffractogram of the SmA phase
of 12S-AzCN-PhS12 at 1313 °C.
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Figure S12: WAXS (a) and SAXS (b) diffraction pattern and diffractogram of the SmA phase

of 120-AzF-PhO12 at 140 °C and WAXS (c) and SAXS (d) of the SmA phase of 120-AzNO2-
PhO12 at 137 °C. 38
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Figure S13: WAXS (a) and SAXS (b) diffraction pattern and diffractogram of the SmA phase
of 120-AzNO2-MePhO12 at 74 °C and WAXS (c) and SAXS (d) of the SmC phase of 120-
Az-NO2PhO12 at 137 °C. 39
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Figure S14: WAXS (a) and SAXS (b) diffraction pattern and diffractogram of the SmE phase

of 120-Az-Thil2 at 131°C and WAXS (c) and SAXS (d) of the SmA phase of
120-AzCN-Thil2 at 98 °C. 40
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Figure S15: WAXS (a) and SAXS (b) diffraction pattern and diffractogram of the SmA phase
of 120-Az-PyriO12 at 183 °C and WAXS (c) and SAXS (d) of the SmC phase of
120-Az-PyriO12 at 154 °C. 41
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Figure S16: WAXS (a) and SAXS (b) diffraction pattern and diffractogram of the the SmA
phase of 120-AzCN-PyriO12 at 120 and WAXS (c) and SAXS (d) of the SmC phase of
12Yne-AzNO2-PhO12 at room temperature. 42
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Figure S17: WAXS (a) and SAXS (b) diffraction pattern and diffractogram of the SmC phase
of 12Yne-AzCN-PhO12 at 88 °C and WAXS (c) and SAXS (d) of the SmA phase of
120-AzCN-PhYnel2 at 131 °C. 43
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Figure S18: WAXS (a) and SAXS (b) diffraction pattern and diffractogram of the SmA phase
of 12Yne-AzCN-PhYnel2 at 79 °C and WAXS (c) and SAXS (d) of the SmC phase of
12Yne-AzCN-PhYnel2 at 60 °C. 44



6. Single Crystal X-Ray Data

Table S3: Crystallographic data of the obtained single crystal structures.

Compound

12S-AzCN-PhO12

120-AzCN-PhS12

120-AzNO2-Ph0O12

CCDC number
formula

formula weight (g/mol)
crystal size (mm)
temperature (K)

wavelength 1 (A)
crystal system
space group

unit cell dimension

a(A)
b (A)
c (A)
a (deg)
B (deg)
y (deg)
V (A3)
z
Dc (g/cm®)
H (mm)
F(000)

theta range for data collection

index ranges

reflection collected/unique

completeness to theta

max. and min. transmission
refinement methods

data/restraints/parameter

GOF on F2

R1, wR2 [I > 2a(l)]

R1, wR2 (all data)

largest diff. peak and hole
(elA?)

2242094
C41H59NOS
613.95

0.317 x 0.260 x 0.026

140(2)
0.71073
Monoclinic

P2(1)/c

36.366(2)
14.4460(8)
6.8454(4)

90

90.421(4)

90

3596.1(4)

4

1.134

0.122

1344

1.120 to 26.498
-45<=h<=45,
-18<=k<=17,
-8<=I<=8

50591 /7321
[R(int) = 0.0768]
98.7 %

0.7400 and 0.6980
Full-matrix least-
squares on F"2
7321/0/399
1.028

R1 = 0.0609,
wR2 =0.1203
R1=0.1143,
wR2 =0.1338

0.231 and -0.341

2242093
C41H59NOS
613.95

0.353 x 0.104 x 0.066

140(2)
1.54178
Monoclinic

C2/c

63.421(5)
5.4344(4)
22.0542(15)

90

107.341(4)°

90

7255.6(9)

8

1.124

1.011

2688

2.920 to 65.557
-72<=h<=74,
-6<=k<=6,
-18<=l<=25
31585/ 6083
[R(int) = 0.0532]
96.9 %

0.7528 and 0.5264
Full-matrix least-
squares on F"2
6083 /0/399
1.035

R1 = 0.0465,
wR2 =0.1177
R1 =0.0594,
wWR2 =0.1234

0.200 and -0.256

2242092
C40H59N0O4

617.88

0.345 x 0.278 x 0.054
145(2)

0.71073

Triclinic

P-1

4.0571(2)
32.9255(13)
42.2251(16)
110.788(2)
91.124(2)
91.507(2)
5269.0(4)

6

1.168

0.074

2028

1.238 to 28.429
-5<=h<=5,
-43<=k<=42
-49<=|<=56
107148/ 26370
[R(int) = 0.0563]
99.8 %

0.7457 and 0.6534
Full-matrix least-
squares on F"2
26370/0/ 1222
1.033

R1 =0.0883,
wR2 =0.1921
R1 =0.1483,
wR2 = 0.2094

0.453 and -0.473
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Figure S19: Single crystal X-Ray structure of 12S-AzCN-PhO12. a) Single molecule, b) view parallel

along the c-axis, ¢) view along the b-axis.
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Figure S20: Single crystal X-Ray structure of 120-AzCN-PhS12. a) Single molecule, b) view along

the b-axis, ¢) view along the c-axis.
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Figure S21: Single crystal X-Ray structure of 120-AzNO2-PhO12. a) The three independent
molecules, b) view along to the a-axis, c) view along the c-axis.
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Figure S25: 3C NMR spectrum of 1-bromo-4-dodecyloxy-2-nitrobenzene in CDCls at 126 MHz.
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Figure S26: 'H NMR spectrum of 2-(4-(dodecyloxy)-2-nitrophenyl)-4,4,5,5-tetramethyl-1,3,2-

dioxaborolane in CDCl3 at 400 MHz.
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Figure S27: 3C NMR spectrum of 2-(4-(dodecyloxy)-2-nitrophenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane in CDCl3z at 176 MHz.
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4 Origin Bruker BioSpin GmbH
5 QOwner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 298.0
11 Pulse Sequence zg30
12 Experiment 1D
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 2114851/ 0007
14 Number of Scans 24
15 Receiver Gain 21.9
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500
18 Presaturation Frequency
19 Acquisition Time 3.1195
20 Acquisition Date 2022-06-14T13:26:00
21 Modification Date 2022-06-14T13:26:12
22 Class
23 Spectrometer Frequency 700.36
24 Spectral Width 10504.2
25 Lowest Frequency -1977.5
26 Nudeus 1H
27 Acquired Size 32768
28 Spedral Size 65526 J.JL ]

194 —=
195 —=
200 —=

208 ~=
238 =
11975
313 —=

T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25
f1 (ppm)

Figure S28: *H NMR spectrum of 4-(dodec-1-yne)-bromobenzene in CDCls at 700 MHz.



Jun14-2022.61.1.1r gi n
-2 i Y Jal
02 Batman BAT-2-Analytik e oy el
— ™~ O ™~ — o n M
M = M = o ~ Mmoo Q ™~
™M M o — o~ [ o~ gy
EYAY] TP =
Br —— CoHz4
Parameter Value
i Data File Name N:/ data/ BATMAN_700/ nmr/ Jun14-2022/ 61/ pdata/ 1/ 1ir
2 Tite Jun14-2022.61.1.1r
3 Comment 02 Batman BAT-2-Analytik
4 Crigin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 298.0
11 Pulse Sequence zgpg30
12 Experiment iD
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 512
15 Receiver Gain 182.5
16 Relaxation Delay 2.0000
17 Pulse Width 12.0000
18 Presaturation Frequency
19 Acquisition Time 0.8017
20 Acquisition Date 2022-06-14T13:56:00
21 Modification Date 2022-06-14T13:56:21
22 Class
23 Specrometer Frequency 176.11
24 Spectral Width 40760.9
25 Lowest Frequency -2748.4
26 Nucleus 13C
27 Acquired Size 32678
28 Spectral Size 131072 §

29,68
29,47
29.29
29.07
877

2283

~ 1957

1426

é

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

Figure S29: 3C NMR spectrum of 4-(dodec-1-yne)-bromobenzene in CDCl; at 176 MHz.



Oct24-2022.20.fid
02 Batman BAT-6

B(OH)2 —— C1oHa
Parameter Value

1 Data File Name N:/ data/ BATMAN_700/ nmr/ Oct24-2022/ 20/ fid

2 Title Oct24-2022.20.fid

3 Comment 02 Batman BAT-6 [ [ /

4 Origin Bruker BioSpin GmbH

5 Owner guest

6 Site

7 Instrument spect

8 Author

9 Solvent cDcl3

10 Temperature 296.0

11 Pulse Sequence zg30

12 Experiment 1D

13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007

14 Number of Scans 24

15 Receiver Gain 24.8

16 Relaxation Delay 2.0000

17 Pulse Width 8.1500

18 Presaturation Frequency

19 Acquisition Time 3.1195

20 Acquisition Date 2022-10-24T09:57:00

21 Modification Date 2022-10-24T09:57:30

22 Class

23 Spectrometer Frequency 700.36

24 Spectral Width 10504.2

25 Lowest Frequency -1975.8

26 Nucleus iH

27 Acquired Size 32768

28 Spectral Size 65536 _ ) I , , |
f f f P
o0 [=] o< o %
@ =} <] ¥ A
- i i cied

T T T T T T T T T T
12 11 10 9 8 6 5 4 3
f1 (ppm)

Figure S30: *H NMR spectrum of (4-(dodec-1-yn-1-yl)phenyl)boronic acid in CDCls at700 MHz.



B(OH)2

Parameter
Data File Name
Title
Comment
Origin
Owner
Site
Instrument
Author
Solvent

WOm N O U A W e

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation Frequency
19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

Oct24-2022.21.1.1r
02 Batman BAT-6

—— CuHn

Value
N:/ data/ BATMAN_700/ nmr/ Oct24-2022/ 21/ pdata/ 1/ 1r
Oct24-2022.21.1.1r
02 Batman BAT-6
Bruker BioSpin GmbH
guest

spect

a3

296.0

zgpg30

1D

5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007

512
182.5
2.0000
12.0000

0.8017
2022-10-24T10:25:00
2022-10-24T10:26:01

23 Spectrometer Frequency 176.11

24 Spectral Width

25 Lowest Frequency
26 Nudleus

27 Acquired Size

28 Spectral Size

40760.9
-2770.7
13C
32678
131072

13552
13341

~131.18
™-12880

—93.28

8089

fantale]

7734 D3
76.98 CDCI3

s

3207
29.75
29.70
29,49
29,32

29.12
28.83
22,85
1971

14.28

S\

180 170 160 150

140

130

120

110

100

90
1 (ppm)

80

70

60

50

40

30

Figure S31: 3C NMR spectrum of (4-(dodec-1-yn-1-yl)phenyl)boronic acid in CDCl; at176 MHz.
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Jul02-2021.80.fid
2 Lutz INA-048-52

HC e,
0
/ CH,4
B
~
0 CH,

OC2Hzs

Parameter Value f_ f f_

1 Data File Name F:/ 80/ fid

2 Tide Jul02-2021.80.fid

3 Comment 2 Lutz INA-048-52

4 Origin Bruker BioSpin GmbH
5 Owner guest

6 Site

7 Instrument spect

8 Author

9 Solvent CDCI3

10 Temperature 300.0

11 Pulse Sequence zg30

12 Experiment iD

13 Probe 5 mm PABBO BB-1H/ D Z-GRD Z800701/ 0072
14 Number of Scans 32

15 Receiver Gain 25.4

16 Relaxation Delay 2.0000

17 Pulse Width 11.2300

18 Presaturation Frequency

19 Acquisition Time 1.5860
20 Acquisition Date 2021-07-02T13:50:00
21 Modification Date 2021-07-02T13:50:54
22 Class
23 Spectrometer Frequency 500.16
24 Spectral Width 103306 ||
25 Lowest Frequency -2121.3 A
26 Nucleus iH
oo T T
27 Acquired Size 16384
[=} 0 o o
28 Spectral Size 65536 o (=] Q Q
o~ — ol o
T

9.0 85

o

0

~

5 70 65 60 55 50 45
f1 (ppm)

Figure S32: 'H NMR-spectrum of 120-Az-BPin in CDCls at 500 MHz.
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OC1zHzs

Parameter

Data File Name
Tite

Comment
Origin

Owner

Site

Instrument
Author

@ N U B W N

9 Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acquisition Date

21 Modification Date
22 Class

24 Specral Width

25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

3ul02-2021.81 fid
2 Lutz INA-048552
I
HC e,
0
/ CH,
B

~N
0 CH,

Value

F:/ 81/ fid
Jul02-2021.81.fid

2 Lutz INA-048-52
Bruker BioSpin GmbH
guest

spect

coci3

296.0

zgpg30

D

5 mm PABBO BB-1H/ D Z-GRD Z800701/ 0072

1024
2580.0
2.0000
10.2000

0.9962
2021-07-02T14:45:00
2021-07-02T14:45:18

23 Specrometer Frequency 125.78

32894.7
-3871.1

_~137.87
—~136.35

126.27

110.55

8348

68.83

32.00
29.74
2972
2967
29.63
2943
29,42
29,23
26.98
26.08
25.08
24,98
2493
2277

l
%

—14.21

13C
32768
65536

T T
180 170

T
160

T
150

140

T
130

T
120

T
110

T
100

T
90
f1 (ppm)

Figure S33: 3C NMR spectrum of 120-Az-BPin in CDCls at 126 MHz.
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Sep11-2020.50.fid

2 Schulz FIN-353
S Br
/
CrHzs
Parameter Value
1 Data File Mame N:f dataf SCHULZ_500/ nmr/ Sep11-2020/ 3{]} fid
2 Tide Sepl1-2020.50.6d
3 Comment 2 Schulz FIN-353
4 Ongn Bruker BoSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent (o ak
10 Temperature 296.0
11 Pulse Sequence 2030
12 Experiment iD
13 Probe 5 mm PABBO BB-1H/ D Z-GRD ZB00T01/ 0072
14 humbrer of Scans 3z
15 Receiver Gain 362.0
16 Relaxation Delay 20000
17 Pulse Width 11,2300
18 Presaturation Frequency
19 Acquisition Time 1.5860

20 Acquisition Date
21 Modification Date
22 Class

23 Spectrum Quality

24 Spedrometer Frequency 500.16

25 Spectral Width
26 Low est Frequency
27 Nudeus

2B Acquired Size

29 Specyal Size

2020-09-11T11:14:00
2020-09-11T11:14:47

[f /

0000
10330.6
-2128.0
1H \ 7L""JF\" A
16384 i T o
65536 g 58 =] 8858 o
= ~ o e (]

8.0 8.5 8.0

75 70 65 60 55 50 45 40 35 30
&/ ppm

Figure S34: 'H NMR spectrum of 12S-Az-Br in CDCls at 500 MHz.
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Sep11-2020,51.fid
2 Schulz FIN-353
8 "R A
| I
S Br
/
CiaHas

Parameter Value
1 Data File Hame N:f dataf SCHULZ_500/ nmrf Sep11-2020/ 51/ fid
2 Tide Sepll-2020.51.6d
3 Comment 2 Schulz FIN-353
4 Origin Bruker BioSpin GmbH H
3 Owner guest
& Sige
7 Instrument spect
8 Author
9 Solvent CoC3
10 Temperature 2060
11 Pulse Sequence zgpadd
12 Experiment 1D
13 Probe 5 mm PABBOD BB-1H/ D Z-GRD ZB0OT 01/ 0072
14 Mumber of Scans 1024
15 Receiver Gan 2580.0
16 Relaation Delay 2.0000
17 Pulse Width 10,2000
18 Presaturation Frequency
19 Acquisition Time 0.9962
20 Acquisiton Date 2020-09-11T12:09:00
21 Modification Date 2020-09-11T12:09:17
22 Class
23 Spedrum Quality 0.251
24 Specrometer Frequency 125.78
25 Spectral Width 32894.7
26 Lowest Frequency -3871.1
27 Mudeus 13C
28 Acquired Size 11768
29 Specral Size 6355336

T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 F0 60 50 40 30 20 10 0
&/ ppm

Figure S35: 3C NMR spectrum of 12S-Az-Br in CDCl; at 126 MHz.



5
/
CiHzs

Parameter

Data File Name
Tide

Comment
Origin

Oy ot

Site
Instrument
Paghar

Solvent

10 Temperature
11 Pulse Sequence

12 Experiment
13 Probe

WO O U e L b e

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation Frequency
19 Acquisition Time

20 Acquisivon Date

21 Modification Date

22 Qass

23 Specrum Quality

24 Specrometer Freguency 500.16

25 Speciral Width

26 Low est Frequency
27 Modeus

28 Acquired Size

29 Specral Size

Sep24-2020.20 fid
2 Schulz FIN-357

CN
)

WValue J.. |

e/ datal SCHULZ_S00/ nmr/ Sep24-2020/ 20/ §d
Sep2d-2020.20.5d

25chulz FIN-IS7

Bruker BoSpin GmbH

quest
spect

cocl3
296.8

2930

D

S mm PABBO BE-1H/ D 2-GRD 2800701/ 0072

32
256.0
20000
11.2300

1.5860
2020-0%-24T10:15:00
2020-00-24T10:15:39

0000

10330 6
-2092.6

1H
16384

95 9.0 85

Yy
65536 82 3R
i i
T
80 75 70 65 60

.0 4.5
&/ ppm

Figure S36: *H NMR spectrum of 12S-AzCN-Br in CDCl3 at 500 MHz.
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CzHazs

Parameter
Data File Name
Tide
Conmment
ﬂlgn
Dwner
Site
Instrurment
Auithor
Solvent
10 Temperature
11 Pulse Sequence
12 BExperiment
13 Probe

R

14 Number of Scans

15 Receiver Gan

16 Relaxation Delay

17 Pulse Width

18 Presaturation Frequency
19 Acquisition Time

20 Acquisition Date

21 Madificaton Date

22 Class

23 Spedrum Cuality

24 Spectrometer Frequency 125.78

25 Spedral Width
26 Low et Frequency
27 Mudeus

28 Acquired Size

29 Spedral Size

Figure S37: 3C NMR spectrum of 12S-AzCN-Br in CDCls at 126 MHz.

Sep24-2020.21.fid
2 Schulz FIN-357

CN

Br

Value
N:{ dataf SCHULZ_S00f reme/ Sep24-2020/ 21/ fd
Sep24-2020.21.fd
2 Schulz FIN-357
Bruker BoSpin GmbH
guest

spect

cociz

2968

zgpg30

i

5 mm PABBO EB-1H/ D Z-GRD 2800701/ 0072

1024
2580.0
2.0000
10,2000

0.9962
2020-09-24T10: 36:00
2020-09-24T11:09:59

0.251

328047
-3871.1
13C
32ree
65536

— 15764

14017
~-138.65
— 135.04

=133.10

—100.01

77.29 (D03
76.78 (DO3

Eeren

33.30
3192

&4

=6
29.45
29.35
3913
B.os
7.5
4271

—_— 1. 14

|

180 170 160

140

130 120

100 90 80 70 60 50 40 30 20 10 0 -10

&/ ppm
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Julo5-2021.40 fid
02 Rueck DAN-022

Br =——CygHa1
Parameter Value

1 Data File Name N:/ data/ RUECK_700/ nmr/ Jul05-2021/ 40/ fid
2 Title Julo5-2021 40.fid
3 Comment 02 Rueck DAN-022 H ’ [
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent cDci3
10 Temperature 298.0
11 Pulse Sequence zg
12 Experiment iD
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007
14 Number of Scans 16
15 Receiver Gain 24.8
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500

18 Presaturation Frequency

19 Acquisition Time 3.1195

20 Acquisition Date 2021-07-05T12:30:00
21 Modification Date 2021-07-05T12:30:48
22 Class

23 Spectrometer Frequency 700.36

24 Spectral Width 10504.2
25 Lowest Frequency -1976.9
26 Nudleus iH
27 Acquired Size 32768
28 Spectral Size 65536 . | l ) LL«
f N f Tty
8 83 2 REE @
P —_— ol ol S m
— T T T T * T T T T T *~ T " T "~ T "~ T " T "~ T "~ T "~ T "~ T " T "1 T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -05

f1 (ppm)

Figure S38: *H NMR-spectrum of 12Yne-Az-Br in CDClz at 700 MHz.

66



Jul01-2021.20.1.1r o
02 Rueck DAN-022 814
Higd b = -
o M o Lej] <+ ™o
AT ToRn
Br = CioHx
Parameter Value

1 Data File Name N:/ data/ RUECK_700/ nmr/ Jul01-2021/ 20/ pdata/ 1/ 1r

2 Titde Jul01-2021.20.1.1r

3 Comment 02 Rueck DAN-022

4 Origin Bruker BioSpin GmbH

5 Owner guest

6 Site

7 Instrument spect

8 Author

9 Solvent cDci3

10 Temperature 298.0

11 Pulse Sequence zgpg30

12 Experiment iD

13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007

14 Number of Scans 512

15 Receiver Gain 182.5

16 Relaxation Delay 2.0000

17 Pulse Width 12.0000

18 Presaturation Frequency

19 Acquisition Time 0.8017

20 Acquisition Date 2021-07-01T09:25:00
21 Modification Date 2021-07-01T09:25:24
22 Class

23 Spectrometer Frequency 176.11 |

24 Spectral Width 40760.9
25 Lowest Frequency -2749.1
26 Nucleus 13C

27 Acquired Size 32678

28 Spectral Size 131072

7698 CDCI3

3206
3204
2985
2973

2971
29,68
42962
8- 2947
\ 29,45
\. 29,29
L 09,24
29,12
23,00
| 28,68
| 28,49
L2283
L 19,88
L1g35
L1427

£

|
|
.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80
1 (ppm)

Figure S39: *°C NMR spectrum of 12Yne-Az-Br in CDCl; at 176 MHz.



Jun25-2021.30.fid

N
\\ 2 Rueck DAN-030-3
Br c —— CioHa
Parameter Value
1 Data File Name N:/ data/ RUECK_S00/ nmr/ Jun25-2021/ 30/ fid
2 Title Jun25-2021.30.fid
3 Comment 2 Rueck DAN-030-3
4 Origin Bruker BioSpin GmbH I / |
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CcDCI3
10 Temperature 296.0
11 Pulse Sequence zg30
12 Experiment iD
13 Probe 5 mm PABBO BB-1H/ D Z-GRD Z800701/ 0072
14 Number of Scans 32
15 Receiver Gain 203.0
16 Relaxation Delay 2.0000
17 Pulse Width 11.2300
18 Presaturation Frequency
19 Acquisition Time 1.5860
20 Acquisition Date 2021-06-25T20:26:00
21 Modification Date 2021-06-25T20:26:12
22 Class
23 Spectrometer Frequency 500.16
24 Spectral Width 10330.6
25 Lowest Frequency -2093.1
26 Nucleus 1H
27 Acquired Size 16384
28 Spectral Size 65536 L

100 —=
107 =

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0
f1 (ppm)

Figure S40: 'H NMR spectrum of 12Yne-AzCN-Br in CDCl; at 500 MHz.
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Jun25-2021.31.fid
2 Rueck DAN-030-3

Parameter

Title

Origin
Owner
Site

@ bW e

Data File Name

Comment

7 Instrument

8 Author

9 Solvent

10 Temperature
11 Pulse Sequence

12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain
16 Relaxation Delay

17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acquisition Date

21 Modification Date

22 Class

Value

N:/ data/ RUECK_500/ nmr/ Jun25-2021/ 31/ fid
Jun25-2021.31.fid

2 Rueck DAN-030-3

Bruker BioSpin GmbH

guest

spect

coci3

300.0

zgpg30

1D

5 mm PABBO BB-1H/ D Z-GRD Z800701/ 0072

1024
2580.0
2.0000
10.2000

0.9962
2021-06-25T21:20:00
2021-06-25T21:20:41

23 Spectrometer Frequency 125.78

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size
28 Spectral Size

32894.7
-3857.0
13C
32768
65536

14252
14103

/
s

137,03
13583

_-13384

132.11
13178

12973

\

—120.23
—115.79

_~100.23
~-9885

84.89

7741 CDa3

_—
7691 CDC3

3204
2972
2966
2946
29.26
29,13
2847
2282
2002
1999
1426

/
§

230

220

T T T T T T T T T T T
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150

140

130

120

110

—
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Figure S41: C NMRspectrum of 12Yne-AzCN-Br in CDCl; at 126 MHz.
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Apr24-2020.53.fid
02 Schulz FIN-310

O Br
CiaHos
Parameter Value
) L roo f / /
1 Data File Name N:/ data/ SCHULZ_700/ nmr/ Apr24-2020/ 53/ fid
2 Title Apr24-2020.53.fid
3 Comment 02 Schulz FIN-310
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 298.0
11 Pulse Sequence zg
12 Experiment 1D
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007
14 Number of Scans 32
15 Receiver Gain 9.1
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500
18 Presaturation Frequency
19 Acquisition Time 3.1195
20 Acquisition Date 2020-04-24T15:24:00
21 Modification Date 2020-04-24T15:24:59
22 Class
23 Spectrometer Frequency700.36
24 Spectral Width 10504.2 J L
25 Lowest Frequency -1978.6 J
26 Nucleus 1H Y A f f ’T‘Frlf i
27 Acquired Size 32768 3 & N 3 g 32 03
28 Spectral Size 65536 e eee o oo
—— T T T " T *~ T T ‘"~ T "~ T *~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T " T " 1T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 5/4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -05 -1
ppm

Figure S42: *H NMR spectrum of 120-AzF-Br in CDCl3 at 700 MHz.
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Apr24-2020.51.1.1r S#S
ada
OZSChUIZFIN_310 oo oo MANLTOANRNANNWOYO®—ONN o O
N o~ © < HHINWNWOOTTOORVONOON Iag] o ™M LWAOAN—=00WT =N W
@ @ ® N NNOORNNGUBOUYT T oSO NFR < Vv mMmmAoNA
O O <+ < MmO ANN—A "~ -000O0 ~ o HODADADADDDON T
" v WV NVE Nl P a2
O Br
/
CiaHos
Parameter Value
1 Data File Name N:/ data/ SCHULZ_700/ nmr/ Apr24-2020/ 51/ pdata/ 1/ 1r
2 Title Apr24-2020.51.1.1r
3 Comment 02 Schulz FIN-310
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 298.0
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 512
15 Receiver Gain 182.5
16 Relaxation Delay 4.0000
17 Pulse Width 12.0000
18 Presaturation Frequency
19 Acquisition Time 0.8017
20 Acquisition Date 2020-04-24T14:56:00
21 Modification Date 2020-04-24T14:56:48
22 Class !
23 Spectrometer Frequencyl 76.11 | |
24 Spectral Width 40760.9 !
25 Lowest Frequency -2770.7
26 Nucleus 13C
27 Acquired Size 32678
28 Spectral Size 131072
A A S S IS /' J A
—T T T ‘T ‘T ' T ‘" T ' T ‘* T " T " T ‘" T " T ‘" T " T " T " T " T " T * T * T * 1 T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
o/ ppm

Figure S43: 3C NMR spectrum of 120-AzF-Br in CDCl; at 176 MHz.
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Apr23-2020.431.fid
02 Schulz FIN-310-cc-2

CiaHs

Parameter Value

1 Data File Name N:/ data/ SCHULZ_400/ nmr/ Apr23-2020/ 431/ ffid

2 Title Apr23-2020.431.fid

3 Comment 02 Schulz FIN-310-cc-2

4 Origin Bruker BioSpin GmbH

5 Owner guest

6 Site

7 Instrument spect

8 Author

9 Solvent CDCI3

10 Temperature 298.0 A (t)

11 Pulse Sequence zgflgn -148.14

12 Experiment 1D 103.9)

13 Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 7108618/ 0806

14 Number of Scans 16

15 Receiver Gain 205.3

16 Relaxation Delay 1.0000

17 Pulse Width 14.6500

18 Presaturation Frequency

19 Acquisition Time 0.7340

20 Acquisition Date 2020-04-23T16:08:00

21 Modification Date 2020-04-23T16:08:48

22 Class

23 Spectrometer Frequency376.43

24 Spectral Width 89285.7

25 Lowest Frequency -82289.9

26 Nucleus 19F

27 Acquired Size 65536 )
""28 Spectral Size 131072

:
-

T T T T T

10 0 -10

T T T T T T T T T T
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Figure S44: F NMR-spectrum of 120-AzF-Br in CDCl; at 376 MHz.
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. Aug06-2020.50.fid
O 2 Schulz FIN-336
N;."'-:O
T
Br Br
Parameter Value

1 Data File Mame N/ data/ SCHULZ_ SO0/ nmrf Aug06-2020/ 50/ fid

2 Tide Augl6-2020.50.d

3 Comment 2 Schulz FIN-336

4 Origin Bruker BoSpin GmbH

5 Owner guest

6 Site

7 Instrument spect

8 Author

9 Solwent o3

10 Temperature 296.0

11 Pulse Sequence 2g30

12 Bxpenment 1D

13 Probe 5 mm PABBO BB-1H/ D Z-GRD 2800701 0072

14 Mumber of S cans 64

15 Recerver Gan T24.0

16 Relaxation Delay 20000

17 Pulse Width 11.2300

18 Presaturation Frequency

19 Acquisition Time 1.5860

20 Acquisition Date 2020-08-D6T 20:10:00

21 Modifcation Date 2020-08-D6T20:10:30

22 Qlass

23 Spedrometer Frequency 500,16

24 Spedral Width 103306

25 Lowest Frequency -2092.7

26 Nudeus iH

27 Acquired Size 16384 M

28 Specral Size 65536 M Y
g8 288 &
- - =]

T L] L] T L
i1 10 9 8 7

Figure S45: 'H NMR spectrum of Br-AzNO2-Br in CDCls; at 500 MHz.



Parameter

1 Data File Name
2 Tite

3 Comment

4 Origin

5 Owner

6 Site

7 Ihstrument

8 Author

9

Solvent
10 Temperature
11 Pulse Sequence
12 Experiment
13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acquisition Date

21 Modification Date
22 Uass

Aug03-2020.41.1.1r
02 Schulz FIN-335

7
/
Y

Br

Value

N:/ data/ SCHULZ_700/ nmr/ Aug03-2020/ 41/ pdata/ 1/ ir
Aug03-2020.41.1.1r

02 Schulz FIN-335

Bruker BioSpin GmbH

guest

spect

CDCl3

298.0

zgpg30

1D

5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 2114851/ 0007

512
182.5
2.0000
12,0000

0.8017
2020-08-03T715:10:00
2020-08-03T15:11:14

23 Spectrometer Frequency 176.11

24 Spectral Width

25 Lowest Frequency
26 Nudeus

27 Acquired Size

28 Spectral Size

407609
-2770.7
13C
32678
131072

139.01
138,85

Figure S46: *C NMR spectrum of Br-AzNO2-Br in CDCl3 at 176 MHz.
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Nov11-2022.20.fid
02 Batman BAT-25

NO;

CigHyy —= Br
Parameter Value

1 Data File Name N:/ data/ BATMAN_700/ nmr/ Nov11-2022/ 20/ fid

2 Titde MNov11-2022.20.fid

3 Comment 02 Batman BAT-25

4 QOrigin Bruker BioSpin GmbH

5 Owner guest

6 Site

7 Instrument spect

8 Author

9 Solvent cDa3

10 Temperature 296.0

11 Pulse Sequence zg30

12 Experiment iD

13 Probe

14 Nurrber of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acquisition Date

21 Modification Date
22 Class

5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007

24

16.0
2.0000
8.1500

3.1195
2022-11-11T09:37:00
2022-11-11T09:37:28

23 Spectrometer Frequency 700.36

24 Spectral Width

25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

Figure S47: 'H NMR spectrum of 12Yne-AzCN-Br in CDCls at 700 MHz.
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Nov11-2022.21.1.1r nd o
02 Batman BAT-25 [aY: yal
BHRAIslsad 3 o vdo T oMM s o
QP T MM T o a o Mmoo (= e il eol = o]
BERORHHEY g EA 4 HORALAENST
NO: =\ | | S
CiHz —= Br
Parameter Value
1 Data File Name N:/ data/ BATMAN_700/ nmr/ Now11-2022f 21/ pdata/ 1/ 1r
2 Title Now11-2022.21.1.1r
3 Comment 02 Batman BAT-25
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 296.0
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 512
15 Receiver Gain 1825
16 Relaxation Delay 2.0000
17 Pulse Width 12.0000
18 Presaturation Frequency
19 Acquisition Time 0.8017
20 Acquisition Date 2022-11-11T10:05:00
21 Modification Date 2022-11-11T10:06:01
22 Class
23 Spectrometer Frequency 176.11
24 Spectral Width 40760.9
25 Lowest Frequency -2752.0
26 Nudeus 13C
27 Acquired Size 32678 I
28 Spectral Size 131072 M J | b Al
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 70 60 50 40 30 20 10

Figure S48:

90
1 (ppm)

13C NMR spectrum of 12Yne-AzCN-Br in CDCls at 176 MHz.

76



Aug14-2020.20.fid
02 Schulz FIN-341

NOz
0 Br
/
CizH 25
|
)
|
- I |'I
- | { I
Parameter Vale i a
1 Detz Fle Mame N/ data) SCHULZ_ 700/ nme) Auwgl4-2020/ 20/ fid
2 Tie Aug14-2020.20.5id
3 Comment 02 Schulz FIN-341
4 Origin Bruker BioSgin GmbH
5 Owmer guest
& Sie
7 Instrument spect
8 Author
9 Solwent a3
10 Tempersture 2580
11 Pulse Sequence zg
12 Bxperimant i)
13 Probe 5 mm CPOQO 1H31R 130 15N D Z-GRDZ11485 1) 0007
14 Mumber of Scans 3z
15 Receiver Gain 177
16 Relaxation Delay 2.0000
17 Pulse Width B.1500
18 Pressturation Freguency
19 Aoquisition Time 3.1195
20 Aoguisition Dee 2020-08-14T14: 32: 0D
21 Modification Dee 2020-08-14T14: 32: 40
22 Cass
23 Spectromeer Freguency 700,35
24 Spectrzl Width 10504.2
25 Lowiest Freguency -1577.8
26 MNucleus 1H ! -LL-* K-& *
27 toquired Size 12758 ~ Lias
25 Spectral Size 65536 u e mo@m e oo 8 e
I = G £ foeiB o

00 %5 90 85 &0 75 70 65 60 55 50 45 40 35 30 0 25 20 15 10 0.5 0.0
d f ppm

Figure S49: *H NMR spectrum of 120-AzNO2-Br in CDCls at 700 MHz.
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CiaHas

Parameter

Data File Name
Tide

Comment
Crigin

Owner

L T I R

7
8

9

Site

Instrument
Author

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acguisition Date
21 Modification Date
22 Class

23 Specrometer Frequency 176.11

24 Spedral Width

25 Lowest Freguency
26 Nudeus

27 Acquired Size

28 Spedral Size

Aug14-2020.21.1.1r
02 Schulz FIN-341

NO;

—169.98

Value

N:/ data/ S CHULZ_700/ nmr/ Aug14-2020/ 21/ pdata/ 1/ 1r
Augl4-2020.21.1.1r

02 Schulz FIN-341

Bruker BioSpin GmbH

guest

spect

cocl3
298.0

zgpg30

1D

5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007

720
182.5
2.0000
12.0000

0.8017
2020-08-14T14:47:00
2020-08-14T15:08:47

40760.9
-2770.7
13C
32678
131072

2 137.15
13603
~132.02
12955
120.88
118.99
118.95
118.23

161

/
<

3

77.22¢Dd

el

i

\7

.85 CDCI3

—69.94
3193
2966
2964
2958
2953
29.36
29.28
28.94
5.92
2271

|

—14.14

\

200 1§o léﬂ 17"0 16an 1%0 1:10 13ID 12ID llllJ d_ljﬂlo
ppm
Figure S50: 3C NMR spectrum of 120-AzNO2-Br in CDCls at 176 MHz.
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CiHzs

Parameter

Data File Name
Tide

Comment
Origin

Owner

Site:

Instrurment
Author

@ s S A A W R e

Solvent

10 Temgerature
11 Pulse Sequence
12 Expariment

13 Probe

14 Mumber of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acquisiton Date

21 Modificavon Date
21 Class

23 Spedrum Quality

Sep30-2020.40.fid
02 Schulz FIN-358

CN
-0
5 o]
/

Vahse

N:/ datal SCHULZ_700/ nene/ $ep30-2020/ 401 fd
Sep30-2020.40.fid

02 Schulz FIN-358

Bruker BoSpin GmbH

guest

A

spect

Coci

298.0

29

1D

5 mm CPQCI 1H-31Pf 13C/ 15W/ D Z-GRD Z114851/ 0007

32
14.5
20000
8.1500

31195
2020-09-30T 20: 0800
2020-09-30T20:08:17

0.000

24 Specrometer Frequency 700,36

25 Spedral Width
26 Low st Frequency
27 Mudeus

28 Acquired Size

29 Spedaral Size

Figure S51: *H NMR spectrum of 12S-AzCN-PhO12 in CDCl3 at 700 MHz.
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Sep30-2020.41.1.1r E

02Schz FINGSE 848
3 o B B R I B S AR RRARRERIBCRTVARNERALSY
% *’T‘ ? %%5&%‘3\%??&? E{ b BREARRRRRARRRARARARS NS

CraHas

CN
CraHa
7
S (o}
S

Parameter
Data File Name
Tide
Comment
Origin
Owner
Sire
Instrument
Author
Solvent
10 Temperature
11 Pulse Sequence
12 Bxpeerimeent
13 Probe

W om w B B LD R e

14 Number of Scans
15 Receiver Gan

16 Relaxation Delay
17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acquisition Date

21 Madificabion Date
22 Class

23 Spectrum Quality

Value
N/ dataf SCHULZ 700/ nrmrf Sep30-20201 41/ pdata/ 1/ 1r
Sep30-2020.41.1.1r
02 Schulz FIN-358
Bruker BoSpin GmbH
quest

spect

[ab )

298.0

zgpgd0

iD

5 CPQCT TH-31P/ 130/ 150/ D Z-GRD 2114851/ 0007

1024
182.5
20000
12,0000

LLE:00
020-09-307 20:58.00
2020-09-307 20:58:10

0438

24 Specrometer Frequency 176.11

25 Spectral Width

26 Lowest Frequency

27 Nudleus:
2B Acquired Size
29 Spedtral Size

A076e0.9
27707
13C
12678
131072

L
J{
B N\

T T T T T T T T T T T T T T T T T
i80 170 160 150 140 130 120 110 100 g_ﬂ B0 70 60 50 40 30 20 10
/ ppm

Figure S52: 1*C NMR spectrum of 12S-AzCN-PhO12 in CDCls at 176 MHz.



Oct22-2620.206ih 61 @ 4 %, 883 & AN SRR 8l RR R BN AR eI RRAANNMARRRCNREEE
02 Schutz FIN-359 r~ r~r~ r ™~~~ e S o oy R i g g i R SR i S S R R e R e s e e e e e e ks B ] SR R e e e )
RPRPP (R ger B — e M—E#‘—“
CN
CH
1} 25
(o] S
7
CizHazs
Parameter Value . , / / I //
1 Data File Name N:/ data/ SCHULZ_700/ nmr/ Oct22-2020/ 20/ fid
2 Tite QOct22-2020.20.fid
3 Comment 02 Schulz FIN-359
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 298.0
11 Pulse Sequence zg "
12 Experiment iD
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 16
15 Receiver Gain 58
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500
18 Presaturation Frequency
19 Acquisition Time 3.1195
20 Acquisition Date 2020-10-22T21:00:00
21 Modification Date 2020-10-22T21:00:07
22 Class
23 Spectrum Quality 0.000
24 Spectrometer Frequency 700.36
25 Spectral Width 10504.2
26 Lowest Frequency -1977.2 N L - L J L _JL J _J L l||
27 Nucleus iH
28 Acquired Size 32768 s s f f T s WT T
n oo a0 O e ~ oo fee]
29 Spectral Size 65536 o [ RaN=] =] o S =My ~
S-S5 —on ol o~ [ ] [T}
T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

&/ ppm

Figure S53: *H NMR spectrum of 120-AzCN-PhS12 in CDCl3 at 700 MHz.



Oct22-2020.21.1.1r

=

02 Schulz FIN-35 L 64a
2 - FERE MR I 8 AR $IHBBOURGRRANBRANY
@ SERREAREAZEEES o Fle S RERRRARRRARARRNAS
N | e L I - | — |
Cy H!S
7
~0-0-
CazHas
Parameter Valhue
1 Data File Name N dataf S CHULZ_700/ nene/ Qet22-2020¢ 21/ pdata/ 1/ ir
2 Tide Oct22-2020.21.1.1r
3 Comment 02 Schulz FIN-359
4 Origin Bruker BoSpin GmbH
5 Owner guest
6 Site
7 Instrument Spedt
8 Author
9 Solvent coci3
10 Temperature 298.0
11 Pulse Sequence 2gpg30
12 Experiment D
13 Probe 5 i CPOCT 1H-31R/ 13C/ 150 D Z-GRD 2114851/ 0007
14 Number of Scans 512
15 Receiver Gain 182.5 | |
16 Relaxation Delay 2.0000
17 Pulse Width 12.0000 i
18 Presaturation Freguency !
19 Acquisition Time 0.B017 |
20 Acquisition Date 2020-10-22T21: 26:00
21 Modification Date 2020-10-22T21:26:52 |
22 Class ! ! H
23 Spectrum Quality 0438
24 Specrometer Freguency 176.11
25 Spectyal Width 407609
26 Lowest Frequency =270.7
27 Mudeus 13C
28 Acquired Size 32678
29 Spectral Size 131072

T T L] L] T T T T T T T T T T
1%0 180 170 160 150 140 130 120 1ii0 llf!l.'.'l‘.s 90 80 70 60 50 40 30 20
f ppm

Figure S54: 13C NMR spectrum of 120-AzCN-PhS12 in CDCls at 176 MHz.



C‘\QHQE

Parameter
Data File Name
Title
Comment
Origin
Owiner
Site
Instrument
Author
9 Solvent

® N O R W N e

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

19 Acquisition Time
20 Acquisition Date

21 Modification Date
22 Class

24 Spectral Width

25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

18 Presaturation Frequency

Nov29-2022.20.fid
02 Schulz FIN-406

Vi

C1;H25
S S
/

Value
N:/ data/ SCHULZ_700/ nmr/ Nov29-2022/ 20/ fid
Nov29-2022.20.fid rorl
02 Schulz FIN-406
Bruker BioSpin GmbH
guest

spect

CDCI3

296.0

zg30

iD

5 mm CPQCI 1H-31P/ 13¢C/ 15N/ D Z-GRD Z114851/ 0007

24
24.8
2.0000
8.1500

3.1195
2022-11-29T08:55:00
2022-11-29T08:55:42

23 Spectrometer Frequency 700.36

10504.2
-1977.6
iH
32768
65336

1

i

100 —=
108

- 308
1.04
1.06

199

206 =
215 &
3989-]
624 =

9.5 9.0 85 8

& 4201 ~=

70 65 60 55 4.0 35

N
n

50 45
f1 (ppm)

Figure S55: 'H NMR spectrum of 12S-AzCN-PhS12 in CDCl; at 700 MHz.
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Nov29-2022.21.1.1r
02 Schulz FIN-406

/|

CioHas
/
S S
/
CaoHss

Parameter

Data File Name
Tite

Comment
Origin

Owner

Site

Instrument
Author

@ N O U B W N e

9 Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acquisition Date

21 Modification Date
22 Class

Value

N:/ data/ SCHULZ_700/ nmr/ Nov29-2022/ 21/ pdata/ 1/ 1r
Nov29-2022.21.1.1r

02 Schulz FIN-406

Bruker BioSpin GmbH

guest

spect

coci3

296.0

zgpg30

1D

5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007

512
182.5
2.0000
12.0000

0.8017
2022-11-29T09:24:00 |
2022-11-29T09:24:10

23 Spectrometer Frequency 176.11

24 Spectral Width

25 Lowest Frequency
26 Nudleus

27 Acquired Size

28 Spectral Size

407609
-2770.7
13C

— 15542

— 14937
14280
13956
139.22
135,30
133,21

13150
12855
128,25
12502
123,98
118,32
11687
94,37

/
Z
\
\

F77.22C0a3
77.04 CDCI3
7686 CDCI3

/

29.48
29.38

29 37
28,95

mm
132,88
131,94
131,93
2968
29 66
29 65
L 20,62
L 2958
29 55
-20.21
I-29.16

29,07
200
28,14
2272

\

ks

—14.15

3
-

i

32678 T T T
131072 180 170 160

T
90 80

f1 (ppm)

Figure S56: 1*C NMR-spectrum of 12S-AzCN-PhS12 in CDCl; at 176 MHz.
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Nov24-2022.90.fid
02 Schulz FIN-316
F
C‘I}HES
O
/
CioHos
Parameter Value

1 Data File Name N/ datal SCHULZ_ 700/ nmr/ Nov24-2022/ 80/ fid  * |/ e 1o I
2 Tide Nov24-2022.90.fid
3 Comment 02 Schulz FIN-316
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent coci3
10 Temperature 296.0
11 Pulse Sequence zg30
12 Experiment iD
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 96
15 Receiver Gain 27.5
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500
18 Presaturation Frequency
19 Acquisition Time 3.1195
20 Acquisition Date 2022-11-24716:37:00
21 Modification Date 2022-11-24T16:37:26
22 Class
23 Spectrometer Frequency 700.36
24 Spectral Width 10504.2
25 Lowest Frequency -2026.6 U{ ) u..L_J
26 Nucleus iH
27 Acquired Size 32768 EY LN (G S
28 Spedtral Size 65536 odew P - o

=2 a QOO o Q

— (=] —

T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 4.0

f1 (ppm)

Figure S57: *H NMR-spectrum of 120-AzF-PhO12 in CDCl3 at 700 MHz.
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May12-2020.341.fid
02 Schulz FIN-319-rc

F
CyH25
O o

/

Craths
Parameter Value

1 Data File Name N:/ data/ SCHULZ_400/ nmr/ May12-2020/ 341/|fid
2 Title May12-2020.341.fid
3 Comment 02 Schulz FIN-319-rc
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 298.0
11 Pulse Sequence zgflgn
12 Experiment 1D
13 Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z108618/ 0806
14 Number of Scans 16
15 Receiver Gain 205.3
16 Relaxation Delay 1.0000

17 Pulse Width 14.6500

18 Presaturation Frequency

19 Acquisition Time 0.7340

20 Acquisition Date 2020-05-12T13:30:00
21 Modification Date 2020-05-12T13:30:33
22 Class

23 Spectrometer Frequency376.43

24 Spectral Width 89285.7

25 Lowest Frequency -82289.9

26 Nucleus 19F W
27 Acquired Size 65536

28 Spectral Size 131072

-147.70
-147.71
-147.73

<

A )
-147.71
4.5)

[

d

T E e e s e S I B e e e e S i B
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Figure S58: F NMR-spectrum of 120-AzF-PhO12 in CDCl; at 376 MHz.
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May13-2020.41.1918

Figure S59: 3C NMR spectrum of 120-AzF-PhO12 in CDCls at 176 MHz.

& ®8  KARNK38 ISRRIEY @@ R]BH e Ta88e s,
02 Schulz FIN-31B & & e nRAAARRILLRRLSE88S @ © Sogaa <
— - — — - oA o o o o o o O O MmMANANANN —
. Yoo \/ | N \/ ¢ I
CyH25
O O
/ O G (d)
C,.H 126.57
12°°25 1(3.8)
H (d) P(s)
Parameter Value 129.03 110.20
J(9.9)
1 Data File Name N:/ data/ SCHULZ_700/ nmr/ May13-2020/ 41/ pdata/ 1/ 1r
2 Title May13-2020.41.1.1r M (d) E (d)
3 Comment 02 Schulz FIN-319 129.21 110.86 C(s)
4 Origin Bruker BioSpin GmbH 1(4.7) 1(3.7) 68.08
5 Owner guest L " )
6 site (@ 0 (&) Ke) | [ Feo B (s)
167.09 148.78 130.17 114.89 68.85
7 Instrument spect J(2.1) J(265.5) . ]1 ) .
8 Author
I(s) J(s)
9 Solvent cpci3 158.90 136.57 N (d)
10 Temperature 298.0 118.91
11 Pulse Sequence zgpg30 J(10.p)
12 Experiment 1D A (d) D (d)
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007 128.42 109.55
J(6.3) J(3.3)
14 Number of Scans 4096
15 Receiver Gain 182.5
16 Relaxation Delay 2.0000
17 Pulse Width 12.0000
18 Presaturation Frequency 1
19 Acquisition Time 0.8017
20 Acquisition Date 2020-05-13T14:27:00
21 Modification Date 2020-05-13T17:12:22 ! | |
22 Class |
23 Spectrometer Frequencyl76.11 )
24 Spectral Width 40760.9 H
25 Lowest Frequency -2770.7 m u _J
L
26 Nucleus 13C ’ g " " e
27 Acquired Size 32678
28 Spectral Size 131072 g g ? ﬁ"g‘gé‘g ggg)‘dé g’%
— = =) it AHO OomMmAN-A - -
—— T T T "~ T ‘T "~ T ‘"~ T * T "~ T ‘" T " T "~ T "~ T "~ T "~ T " T "~ T " T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -1
o/ ppm
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Aug21-2020.60.fid

02 Schulz FIN-348
NO;
C1}H,25
o] o]
/
CiaHas
|
I.'
- - Iore sl i I /
Parameter Value
1 Data File Mame N:/ data/ SCHULZ_700/ nmr) Aug2 1-2020/ 60/ id
2 Tide Aug21-2020.60.fd
3 Comment 02 Schulz FIN-348
4 Origin Bruker BioSpin GmbH
3 Owner guest
6 Sie
7 Instrument sped
8 Author
9 Solvent oociz
10 Temperature 298.0
11 Pulse Sequence L]
12 Bxperiment 1
13 Probe 5 mm CPOQCT1H-31PY 13C/ 150 D Z-GRD 2114851/ 0007
14 humber of Scans 32
15 Receiver Gain 99
16 Relaxation Delay 20000
17 Pulse Width B.1500
18 Presaturation Fréquency
19 Acquisition Time 3.1195
20 Acquisition Date 2020-08-21T17:32:00
21 Modificabon Date 2020-08-21T17:32: 22
2% Class
23 Spectrometer Frequency 700,36 o (O —
24 Spedral Width 10504 2
25 Lowest Frequency -15976.5 L Ly . Fy W hel
26 hudeus iH 5 8 moong o 9".2%3-%
27 Acquired Size 32768 = =3 el o e rd i r\'INH-'ﬁL'i
28 Spectral Size 65536

L] ] T L] T L] I T L] T L] I
5 70 65 60 55 50 45 40 35 30 25 20 1
&/ ppm

Figure S60: *H NMR spectrum of 120-AzNO2-Ph012 in CDCl3 at 700 MHz.
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2 Tide Aug21-202061.1.1r
3 Comment 02 Schulz FIN-348
4 Orign Bruker BioSpin GmbH
3 Owner guest
6 5ime
7 Instrument spect
8 Author
9 Solvent [os ak
10 Temperature 2598.0
11 Pulse Sequence 20pg30
12 Experiment D
13 Probe 5 mm CPQCT 1H-31R 13C/ 150 D Z-GRD 2114651 0007
14 Number of Scans 1024 |
15 Receiver Gain 1625 !
16 Relaxation Delay 2.0000
17 Pulge Width 12,0000
18 Presaturation Frequency
19 Acquisition Time 08017
20 Acquesition Date 2020-08-21T18:21:00 |
21 Modfication Date 2020-08-21T18:22:14 1
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23 Spedrometer Frequency 176,11 |
24 Spedral Width 40760.9
25 Lowest Frequency =277
26 Nadleus 13C
27 Acquired Size 32678
28 Spedral Size 131072
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Figure S61: 1*C NMR spectrum of 120-AzNO2-PhO12 in CDCls at 700 MHz.
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18 Presaturation Frequency

19 Acquisition Time
20 Acquisition Date

21 Modification Date
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F:/ 40/ fid
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Bruker BioSpin GmbH
guest

spect

CDCI3

296.0

zg30

iD

5 mm PABBO BB-1H/ D Z-GRD Z800701/ 0072
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11.2300
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2021-06-09T14:06:00
2021-06-09T14:07:04

23 Spectrometer Frequency 500.16

24 Speciral Width

25 Lowest Frequency
26 Nudleus
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28 Spectral Size
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Figure S62: *H NMR spectrum of 120-AzNO2-MePhQ12 in CDCl; at 500 MHz.
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17 Pulse Width
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19 Acquisition Time
20 Acquisition Date

21 Modification Date
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24 Spectral Width

25 Lowest Frequency
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28 Spectral Size

23 Spectrometer Frequency 125.78
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spect
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Figure S63: 1*C NMR spectrum of 120-AzNO2-MePhO12 in CDCl; at 126 MHz.
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Parameter Value

1 Data File Name F:/ 30/ fid

2 Tite Jun29-2021.30.fid 4 ot

3 Comment 02 Lutz INA-045-rc

4 Origin Bruker BioSpin GmbH

5 Owner guest

6 Site

7 Tnstrument spect

8 Author

9 Solvent CDCI3

10 Temperature 298.0

11 Pulse Sequence zg

12 Experiment iD

13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007

14 Number of S cans 16

15 Receiver Gain 28

16 Relaxation Delay 2.0000

17 Pulse Width 8.1500

18 Presaturation Frequency

19 Acquisition Time 3.1195

20 Acquisition Date 2021-06-29T15:02:00

21 Modification Date 2021-06-29T15:02:06

22 Class

23 Spectrometer Frequency 700.36

24 Spectral Width 10504.2

25 Lowest Frequency -1960.4

26 Nucleus iH

27 Acquired Size 32768

28 Spediral Size 65536 T P
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Figure S64: *H NMR spectrum of 120-Az-NO2Ph012 in CDCl; at 700 MHz.
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Parameter Value
1 Data File Name F:/ 31/ pdata/ 1/ 1r
2 Tide Jun29-2021.31.1.1r
3 Comment 02 Lutz INA-045-rc
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 298.0
11 Pulse Sequence zgpg30
12 Experiment iD
13 Probe 5 mm CPQCI 1H-31P/ 13C/{ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 512
15 Receiver Gain 182.5
16 Relaxation Delay 2.0000
17 Pulse Width 12.0000
18 Presaturation Frequency
19 Acquisition Time 0.8017
20 Acquisition Date 2021-06-29T15:27:00
21 Modification Date 2021-06-30T13:44:56
22 Class
23 Spectrometer Frequency 176.11
24 Spectral Width 40760.9 | |
25 Lowest Frequency -2770.7
26 Nucleus 13C
27 Acquired Size 32678
28 Spectral Size 131072
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Figure S65: 1*C NMR spectrum of 120-Az-NO2PhO12 in CDCl; at 176 MHz.
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Figure S66: *H NMR spectrum of 120-Az-Thi12 in CDCls at 700 MHz.
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10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acquisition Date

21 Modification Date
22 Class

23 Spectrometer Frequency 176.11

24 Spectral Width

25 Lowest Frequency
26 Nucleus
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28 Spectral Size

Figure S67: 13C
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NMR spectrum of 120-Az-Thil2 in CDClz at 176 MHz.
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Parameter Value J_

1 Tite Apr27-2021.30.fid - | - S S I
2 Comment 02 Lutz INA-010
3 Origin Bruker BioSpin GmbH
4 Owner guest
5 Site
6 Instrument spect
7 Author
8 Solvent CDCI3
9 Temperature 298.0
10 Pulse Sequence zg
11 Experiment iD
12 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 2114851/ 0007
13 Number of Scans 32
14 Receiver Gain 17.7
15 Relaxation Delay 2.0000
16 Pulse Width 8.1500
17 Presaturation Frequency
18 Acquisition Time 3.1195
19 Acquisition Date 2021-04-27T14:25:00
20 Modification Date 2021-04-27T14:25:43
21 Class
22 Spectrometer Frequency 700.36
23 Spectral Width 10504.2
24 Lowest Frequency -1976.9
25 Nudleus 1H L \
26 Acquired Size 32768 R | | oo H T —_
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Figure S68: *H NMR spectrum of 120-AzCN-Thi12 in CDCls at 700 MHz.
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Parameter Value
1 Tite Apr27-2021.31.1.1r
2 Comment 02 Lutz INA-010
3 Origin Bruker BioSpin GmbH
4 Owner guest
5 Site
6 Instrument spect
7 Author
8 Solvent CDCI3
9 Temperature 298.0
10 Pulse Sequence zgpg30
11 Experiment iD
12 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007
13 Number of Scans 512
14 Receiver Gain 182.5
15 Relaxation Delay 2.0000
16 Pulse Width 12.0000
17 Presaturation Frequency
18 Acquisition Time 0.8017
19 Acquisition Date 2021-04-27T14:52:00
20 Modification Date 2021-04-27T14:52:24
21 Class
22 Specrometer Frequency 176.12 |
23 Spectral Width 40760 9 1 Tt i
24 Lowest Frequency -2770.7 1 i |
25 Nudleus 13¢ H \ l '
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Figure S69: *C NMR spectrum of 120-AzCN-Thi12 in CDCls at 176 MHz.
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Parameter Value

1 Data File Name N:/ data/ BATMAN_700/ nmr/ Nov30-2022/ 100/ fid
2 Tite Nov30-2022.100.fid
3 Comment 02 Batman BAT-31
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 296.0
11 Pulse Sequence zg30
12 Experiment iD
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007
14 Mumber of Scans 24
15 Receiver Gain 27.5
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500
18 Presaturation Frequency
19 Acquisition Time 3.1195
20 Acquisition Date 2022-11-30T13:50:00
21 Modification Date 2022-11-30T13:50:27
22 Class
23 Specrometer Frequency 700.36
24 Spectral Width 10504.2 \ ") " L L_., N S
25 Lowest Frequency -1977.8
26 Nucleus 1H T T T T Ty s }*r?_‘ i

: g T 8 8 8 & gah 3
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Figure S70: *H NMR spectrum of 120-Az-PyriO12 in CDCls; at 700 MHz.
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19 Acquisition Time
20 Acquisition Date
21 Modification Date
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N:/ data/ BATMAN_700/ nmr/ Nov30-2022/ 101/ pdata/ 1/ 1r
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Figure S71: *C NMR spectrum of 120-Az-PyriO12 in CDCl; at 176 MHz.
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1 Data File Name
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6 Site
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8 Author
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13 Probe

14 Number of Scans
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16 Relaxation Delay
17 Pulse Width

18 Presaturation Frequency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrum Quality

Value
N:/ data/ LUTZ_700/ nmr/ May0e-2021/ 30/ fid
May06-2021.30.fid
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Bruker BioSpin GmbH
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spect

coci3

298.0
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D

5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007

16
17.7
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2021-05-06T10:56:41
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24 Spectrometer Frequency 700.36
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'H NMR spectrum of 120-AzCN-PyriO12 in CDCl; at 700 MHz.
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Parameter Value
1 Data File Name N:/ data/ LUTZ_700/ nmr/ May06-2021/ 31/ pdata/ 1/ 1r
2 Tile May06-2021.31.1.1r
3 Comment 02 Luiz INA-019
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDal3
10 Temperature 298.0
11 Pulse Sequence zgpg30
12 Experiment iD
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007
14 Number of Scans 512
15 Receiver Gain 182.5
16 Relaxation Delay 2.0000
17 Pulse Width 12.0000
18 Presaturation Frequency
19 Acquisition Time 0.8017
20 Acquisition Date 2021-05-06T11:22:00
21 Modification Date 2021-05-06T11:22:07
22 Class
[
23 Spectrum Quality 0.438 1
24 Spectrometer Frequency 176.11 I
25 Spectral Width 40760.9
26 Lowest Frequency -2770.7
27 Nucleus 13C
28 Acquired Size 32678
29 Spectral Size 131072
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Figure S73: 3C NMR spectrum of 120-AzCN-PyriO12 in CDCls at 176 MHz.
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Parameter Value
1 Data File Name N:/ data/ RUECK_700/ nmr/ Jul05-2021/ 140/ fid
2 Title Jul05-2021.140.fid
3 Comment 02 Rueck DAN-033 /
4 Origin Bruker BioSpin GmbH . . L., | J J // /]
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 298.0
11 Pulse Sequence g
12 Experiment iD
13 Probe 5 mm CPQCI1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 16
15 Receiver Gain 17.7
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500
18 Presaturation Frequency
19 Acquisition Time 3.1195
20 Acquisition Date 2021-07-05T16:08:00

21 Modification Date 2021-07-05T16:08:36
22 Class
23 Spectrometer Frequency 700.36
24 Spectral Width 10504 .2
25 Lowest Frequency -1977.5
26 Mucleus iH
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28 Spectral Size 65536 U
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Figure S74: 'H NMR spectrum of 12Yne-AzCN-PhO12 in CDCl; at 700 MHz,
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1 Data File Name N:/ data/ RUECK_700/ nmr/ Jul05-2021/ 141/ pdata/ 1/ 1r
2 Tite Jul05-2021.141.1.1r
3 Comment 02 Rueck DAN-033
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 298.0
11 Pulse Sequence zgpg30
12 Experiment iD
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007
14 Number of Scans 512
15 Receiver Gain 182.5
16 Relaxation Delay 2.0000
17 Pulse Width 12.0000
18 Presaturation Frequency
19 Acquisition Time 0.8017
20 Acquisition Date 2021-07-05T16:33:00
21 Modification Date 2021-07-05T16:34:02
22 Class
23 Spectrometer Frequency 176.11
24 Spectral Width 40760.9
25 Lowest Frequency -2749.4
26 Nucleus 13C
27 Acquired Size 32678
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Figure S75: 3C NMR spectrum of 12Yne-AzCN-PhO12 in CDCl; at 176 MHz.
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1 Data File Name N:/ data/ BATMAN_700/ nmr/ Nov15-2022/ 50/ fid
2 Tite Nov15-2022.50.fid
3 Comment 02 Batman BAT-26
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCI3
10 Temperature 296.0
11 Pulse Sequence zg30
12 Experiment iD
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 24
15 Receiver Gain 99
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500
18 Presaturation Frequency
19 Acquisition Time 31195
20 Acquisition Date 2022-11-15T15:31:00
21 Modification Date 2022-11-15T15:31:54
22 Class
23 Spectrometer Frequency 700.36 d
24 Spectral Width 10504.2 L__Ju L L k;.l_
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Figure S76: *H NMR spectrum of 120-AzCN-PhYnel2 in CDCl; at 700 MHz,
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Parameter Value
1 Data File Name N:/ data/ BATMAN_700/ nmr/ Nov15-2022/ 51/ pdata/ 1/ 1r
2 Tite Nov15-2022.51.1.1r
3 Comment 02 Batman BAT-26
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent CDCli3
10 Temperature 296.0
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm CPQCI 1H-31Pf 13C/ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 512
15 Receiver Gain 182.5
16 Relaxation Delay 2.0000
17 Pulse Width 12.0000
18 Presaturation Frequency
19 Acquisition Time 0.8017 |
20 Acquisition Date 2022-11-15T15:59:00
21 Modification Date 2022-11-15T15:59:42 i
22 Class \
23 Specirometer Frequency 176.11
24 Specral Width 40760.9
25 Lowest Frequency -2753.1
26 Nudleus 13C
27 Acquired Size 32678
28 Speciral Size 131072
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Figure S77: *C NMR spectrum of 120-AzCN-PhYnel2 in CDCl; at 176 MHz.
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Parameter Value
1 Data File Name N:/ data/ BATMAN_700/ nmr/ Oct24-2022/ 30/ fid e ffl I / j
2 Title Oct24-2022.30.fid
3 Comment 02 Batman BAT-22
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instrument spect
8 Author
9 Solvent a3
10 Temperature 296.0
11 Pulse Sequence zg30
12 Experiment 1D
13 Probe 5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007
14 Number of Scans 24
15 Receiver Gain 21.9
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500
18 Presaturation Frequency
19 Acquisition Time 3.1195
20 Acquisition Date 2022-10-24T11:42:00
21 Modification Date 2022-10-24T11:42:17
22 Class
23 Spectrometer Frequency 700.36
24 Spectral Width 10504.2
25 Lowest Frequency -1976.0
26 Nucleus iH
27 Acquired Size 32768
28 Spectral Size 65536 . Lul'

R EES i UK
£33 243 ga no% g
225 283 S8 a9a S
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6
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Figure S78: *H NMR spectrum of 12Yne-AzCN-PhYnel2 in CDClz at 700 MHz.
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Parameter
Data File Name
Tide
Comment
Qrigin
Owner
Site
Instrument
Author
Solvent
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10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation Frequency
19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

24 Spectral Width

25 Lowest Frequency
26 Nudeus

27 Acquired Size

28 Spectral Size

23 Spectrometer Frequency 176.11

Value
N:/ data/ BATMAN_700/ nmr/ Oct24-2022/ 31/ pdata/ 1/ 1r
Oct24-2022.31.1.1r
02 Batman BAT-22
Bruker BioS pin GmbH
guest

spect

cDal3

296.0

zgpg30

D

5 mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD 7114851/ 0007

512
182.5
2.0000
12.0000

0.8017
2022-10-24T12:09:00
2022-10-24T12:09:58 |

40760.9
-2750.1
13C
32678
131072

™-117.02

_—97.83
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~-93.14
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Figure S79: 3C NMR spectrum of 12Yne-AzCN-PhYnel2 in CDCls at 176 MHz.
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Parameter Value
1 Data File Name M:/ data/ BATMAN_700/ nmr/ Nov29-2022/ 40/ fid
2 Tide Nov29-2022.40.fid
3 Comment 02 Batman BAT-29
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instument spect
8 Author
9 Solvent CDCi3
10 Temperature 296.0
11 Pulse Sequence 2g30
12 Experiment 1D
13 Probe 5mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007
14 Number of Scans 24
15 Receiver Gain 20.5
16 Relaxation Delay 2.0000
17 Pulse Width 8.1500
18 Presaturation Frequency
19 Acquisition Time 3.1195
20 Acquisition Date 2022-11-29T11:39:00
21 Modification Date 2022-11-29T11:39:19
22 Class
23 Spectrometer Frequency 700.36 Luu h U\ I
24 Spedral Width 10504.2
25 Lowest Frequency -1977.9 L] i LF N i L LR e
26 Nucleus 1H o o oo T - @ nnof o~
27 Acquired Size 2768 = 2 223 23 pa IS pERTIN >
28 Spe::tral Size 65536 T 1 ! T 1 T T T T T ! T 1 T 1 U T T T T U T
1161651669590 75 7.0 65 6.0 55 50 45 4 35 30 25 20 15 10 05 0.0 -0.

f1 (ppm)

Figure S80: *H NMR spectrum of 12Yne-AzNO2-PhO12 in CDCl;z at 700 MHz.
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Parameter Value
1 Data File Name N:/ data/ BATMAN_700/ nmr/ Nov29-2022/ 41/ pdata/ 1/ 1r
2 Tide Nov29-2022.41.1.1r
3 Comment 02 Batman BAT-29
4 Origin Bruker BioSpin GmbH
5 Owner guest
6 Site
7 Instument spect
8 Author
9 Solvent CDCI3
10 Temperature 296.0
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5mm CPQCI 1H-31P/ 13C/ 15N/ D Z-GRD Z114851/ 0007
14 Mumber of Scans 512
15 Receiver Gain 182.5
16 Relaxation Delay 2.0000
17 Pulse Width 12.0000
18 Presaturation Frequency |
19 Acquisition Time 0.8017 I
20 Acquisition Date 2022-11-29T12:06:00
21 Modification Date 2022-11-29T12:06:58
22 Class
23 Spectrometer Frequency 176.11
24 Spectral Width 40760.9
25 Lowest Frequency -2770.7 '
26 Mucleus 13C m
27 Acquired Size 32678 T T T T T T T T T T T T T T T T T T T T T
28 Spectral Size 131072 150 180 170 |160 150 140 130 120 110 100 f (90 ) 80 70 60 50 40 30 20 10 0 -10
ppm

Figure S81: C NMR spectrum of 12Yne-AzNO2-PhO12 in CDCls at 176 MHz.
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