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Overview of Compounds Synthesized
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SchemeS1 Synthesis of precursor terphenyg-18 via Suzuki crossoupling reaction. All
reaction conditions used can be found in the Experimental Seé&idh.P16, P17were
obtained in a threstepprocedure after Suzuki reaction, the N@ubstituent was reduced to
NH2, which was reacted in a Sandreeyeaction to obtain iodinated terpheRyl0O, P16, P17
P18 was obtained in twstep procedureafter Suzuki reactign NHy-substituent was
converted into iodine group yielding18 P19 was synthesized via orthodination after
lithiation of 2-fluoro-1,1":2',1*terphenyl The yields of isolated products are given.
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Scheme S2Building Blocks
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Scheme S4CarbonBasedNanostructures
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Scheme S5Synthesis of-iodo-1,1":2',1*terphenyland1-(2-iodophenyl)naphthalerend
their dehydroiodination on activated alumina (no reaction was observed).



1 EXPERIMENTAL SECTION

All chemicals and solvents were purchased in reagent grade from commercial suppliers
(Acros®, SigmaAldrich® or Fluka®, Fluorochem®, Merck®, chemPur®) and used as
received, unless otherwise specified. Solvents in HPLC grade were purchased from Fisher
Chemtals®.2-Al,0; (neutral, Brockmann I, 3200 mm, 60A) was purchased from Actos

Flash column chromatographywas performed on a Interchim PuriFlash 430 using flash
grade silica gel from (Macheifagel 60 M (4063 mm, deactivated))NMR spectra were
recordel on a Bruker Avance 400, a Bruker Avance Neo 400 or a Joel JNMOBXall
operating at 400 MHZ'd NMR), 100 MHz ¢3C NMR) and 377 MHzF NMR) and on a
Bruker Avance 300 operating at 288z (**F NMR) at room temperature. The signals were
referenced toesidual solvent peaks (in parts per million (pght) CDCk, 7.24 ppm; CBCls,

5.32 ppm;*C: CDCE, 77.0 ppm; CBCl,, 53.8 ppm). Coupling constants were assigned as
observed. The obtained spectra were evaluated with the program MestReNovalTi.0.4.

MS spectra were recorded on a Shimadzu Biotech AXIMA Confidence MAF
instrument.High resolution APPI spectrawere recorded on a Bruker ESI TOF maXis 4G
instrument. The data was evaluated with the program Bruker Compass DataAnalysis 4.2.
Analytical HPLC measurements were performed on a Shimadzu Prominence Liquid
Chromatograph L&0AT with communication bus module CBROA, diode array detector
SPDM20A, and column oven CTQ0AC. Preparative HPLC separationswere performed

on a Shimadzu Prominence quid Chromatograph LQOAT with communication bus
module CBM20A, diode array detector SPDM20A, degassing unit EEBIA 5R, column

oven CTQ20A, auto sampler SHROA HT and fraction collector FRCOA. For analysis a
Buckyprep column (4.6ID x 250m) and a @smosil PBr column (4.61D x 25@m), both

from Nacalai Tesque, were used. For separation a Cosmosil PBr column (10ID x 250 mm)
and a Cosmosil Buckyprep column (10 x 250 mm) were used. As eluent a DCM/MeOH

mixture was used (UWis detection). The data (HPLEhromatograms and UV/vis spectra)



were evaluated with the programs Shimadzu LCsolution and Shimadzu LabSolutions,
respectivelyMicrowave-assisted reactionsvere performed usingRiscover SP Microwave
SynthesizerCEM or aBiotage® Initiator+. The reacton temperature was monitored by using
external surface sensofd.C analysis was carried out with TLC sheets coated with silica gel
with fluorescent indicator 254 nm from Maché¥pagel (ALUGRAM® SIL G/UV254) and

visualized via UVlight of 254nm or 366 nm.

General Procedure for Suzuki CrossCoupling Reaction:

A single neck roundbottom flask equipped with a magnetic stirring bar was charged with aryl
halide (1 mmol, 1 equiv), boronic acid/ester (2Inmol, 1.12 equiv), KCO; or CsCO; or

KsPO, (2 mmol, 2equiv) and a mixture of toluene/MeOH 2:1 (1% mL),
toluene/MeOH/HO 2.5:1:0.3 (20 mL), THF/bD 5:1 (18 mL) or DME/HO 3:1 (15 mL). The
mixture was degassed under dynamic vacuum for 15 minutes under ultrasonification. Under
nitrogen atmosphere Pd(PP#Pd(PPHK).Cl, (0.02°0.05 mmol, 25 mol%, 0.020.05 equiv)

was added as catalyst and the suspension degassed for 10 minutes under stirring. The reaction
mixture was stirred at reflux fori20 h under nitrogen atmosphere. After cooling to room
temperature war was added, phases were separated and the aqueous layer extracted with
CH.ClI, three times. The combined organic fractions were dried ovg®jafiltered and the
solvent removedin vacuo The crude material was filtered through silica gel with
CH.Cly/hexanes 1:1 and after removal of the solvent it was purified by flash column

chromatography on silica gel which yielded the pure ecosgpled product.
General Procedure: AbOs-Mediated HF Elimination in Microwave

Typically, a Schlenk ampule was chargedhva-Al O3 (309, 0.29 mol) which wa activated
by annealing at 250C overnight in air. Afterwards, it vgaactivated by annealing at 5@0D
under vacuum (3 x I®mbar) for 4 h. A flamealried and argon flushed microwave viat§2

mL) was charged with the respective fluoroarene (~10 mgj 28.9 umol, 1 equiy.ando-



DCB (4 mL). Under Ar atmosphere previously activatel ;O3 was added (1.5 3 g, 14.7

29.4 mmol,514 1079 equiv). and the vial closed. The condensation was carried out &t 180
260°C for the indicated time in the microwave. AfterwaflsOs; was extracted with toluene

or 0-DCB. Pure product was obtained either after simple solvent evaporation or by HPLC

separation of the crude product mixture.

2-Bromo-2 dluoro-1 , -Bighenyl (1)%. 1-Bromo-2-iodo-benzene (10.0 g, 4.54 mL, 35.4
mmol, lequiv), 2fluorophenylboronic acid (5.44 g, 38.9 mmol, 1.1 eq),C& (23.0 g,
70.7mmol, 2 equiv), and Pd(dppf)C517mg, 707umol, 0.02 equiv) in THF/ED 5:1
(100mL/20 mL) were reacted according to the general procedure (reflux, 18 h). The product
was isolated by flash column chromatography on silica gel (hexanes) as colorless oil which
crystallized as hard white solid tsgratching (7.63 g, 8%): R = 0.47 (SiQ, hexanes)H

NMR (400 MHz, CDC}) Ui 7.67 (dd,J = 8.0, 1.2Hz, 1H), 7.417.34 (m, 2H), 7.327.18 (m,

4H), 7.177.12 (dddJ = 9.5, 8.3, 1.Hz, 1H) ppm.X*C NMR (100 MHz, CDG) Ui 159.7 (d,
J=247.3 Hz), 137.3, 133.0, 131.8, 131.7J¢; 3.1 Hz), 130.0 (dJ = 7.9 Hz), 129.6, 129.0

(d, J = 15.9 Hz), 127.4, 124.0 (d,= 3.7 Hz), 115.8 (dJ = 22.1 Hz) ppm**F NMR (282

MHz, CDCk) 4-113.761 -114.84 (m, 1F) ppm. HPLC (PBr column (anal.p) hL/min, 35

°C, MeOH/DCM 9:1tr=4.36 min.UV/ vi s ( D CMJ/20M ¢sb) P26 nm.

( 2FR@uoro-[ 1 ;biph&nyl]2-yl)boronic acid (2). A two-necked roundottom flask equipped

with a magnetic stirring bar and a rubber septum was charge®bitbmo2 -®luoro-1 , -1 0
biphenyl(1.50 g, 6.97 mmol, 1 equiv) and THF (10 mL) and the clear solution was coeled to
78°C. n-BuLi (765 mg, 5.9/ML, 2.5 M in hexanes, 14rf@mol, 2.5 equiv) was added
dropwise via a syringe and the yellow solution stirred for 30 minatteg8 °C. Trimethyl

borate (3.10 g, 3.39 mL, 29.9 mmol, 5 equiv) was added in one portion via a syringe and the
mixture allowed to reach room temperature over a period of 3 h. A 1 M aqueous solution of

HCI (5 mL) was added to quench the reaction andrggiat room temperature was continued



for further 30 minutes. Water (10 mL) and &H, (10 mL) were added, layers were separated
and the aqueous phase extracted with@H(3 x 20 mL). The combined organic phases
were dried over N&O;, filtered and the avent evaporated to dryness. After short column
chromatography over silica gel using a solvent gradient (hexangSICH1 A CH,Cl, A
CH.Cl,/MeOH 20:1) and precipitation with hexanes prod2atas obtained as white solid
(722 mg, 56 %): R= 0.28 (SiQ, CH.Cl,/EtOAc 20:1). *H NMR (500 MHz, 30 °C, DMS©

de) U 7.73 (s, 2H-B(OH),), 7.57 (dd,J = 7.4, 1.5 Hz, 1H), 7.41 (td = 7.6, 1.6 Hz, 1H),
7.367.32 (m, 3H), 7.27 (d) = 7.5 Hz, 1H), 7.207.15 (m, 2H) ppm**C{1H, 19F} NMR
(125 MHz, 30°C, DMSOde) U 159.5, 139.1, 133.3, 131.7, 131.0, 129.78, 129.2, 129.0,
127.0, 124.4, 115.6 ppm (signal ofBCnot observed)!*F{1H} NMR (470 MHz, 30°C,
DMSO-dg) U -116.72 (s, 1F) ppm. HPLC (PBr column (anal.), 1.0 mL/min,°G5
MeOH/DCM 9:1)tg = 4.17 min. UV/vis (CM/MeOH) amax 275 (sh), 240, (219) nnHR MS

(APPI) calcd. forCiH1(BFO, (M* ,AlOO)m/2216.0754, found 216.0754.

2-Fluoro-4"-methyl-1,1":2',1" -terphenyl (P1). 2-Bromo-2'-fluoro-1,1-biphenyl (1, 250mg,
996 pmol, lequiv), 4tolylphenylboronic acid(176mg, 1.29 mmol, 1.3 equiv), RO,
(423mg, 1.99mmol, 2 equiv), and Pd(PBRBCIl, (35.0mg, 49.8umol, 0.05 equiv) in
THF/H,O 5:1 (15mL/3 mL) were reacted according to the general procedure (reflulx).20
The productwas isolated by flash column chratgraphy on silica gel (hexane$
hexanes/CECl, 9:1) as colorless oil (23fg, 90%): R = 0.60 (SiQ, hexanes/CkCl, 5:1).
'H NMR (400 MHz, CBCly) ti 7.501 7.36 (m, 4H), 7.27 7.22 (m, 1H), 7.18 (td]= 7.6, 1.9
Hz, 1H), 7.11i 7.01 (m, 5H), 6.95 (ddd] = 9.6, 8.3, 1.1 Hz, 1H), 2.30 (s, 1HfC NMR
(200 MHz, CDCl,) U 160.0 (d,J = 245.4 Hz), 142.1, 138.8, 136.8, 134.8, 132.6)(d,3.6
Hz), 131.4, 130.6, 129.8 (d,= 16.0 Hz), 129.4, 129.3 (d,= 8.0 Hz), 128.9, 128.6, 127.4,
124.2 (dJ = 3.5 Hz), 115.7 (d) = 22.4 Hz). 21.2"°F NMR (282MHz, CD,Cl,) Ui -114.64i

-114.72 (m). HPLC (PBr column, 1.0 mL/min, 35 °C, £H/MeOH 3:7)tg = 4.34 min.



UVNis (CH,Cl,/MeOH) amax 254 (sh), 233, 218 (sh) ntAlR MS (APPI) calcd. for gH;sF

(M* 2100)m/z262.1152, found 262.1147.

4" -(Tert-butyl)-2-fluoro-1,1:2",1" -terphenyl (P2). 2-Bromo-2'-fluoro-1,1-biphenyl (1, 100

mg, 398 umol, Jequiv), 4tert-butylphenylboronic acid85.1mg, 478 umol, 1.2 equiv),
K3PQO, (169mg, 797 umol, 2 equiv), and Pd(PBbk (23.0 mg,19.9umol, 0.05 equiv) in
THF/H,O 5:1 (10mL/2 mL) were reacted according to the general procedure (reflux, 20 h).
The productwas isolated by flash column chromatography on silica gel (hexands) an
obtained as white solid after precipitation with MeOH under ultrasonification (111 mg, 92 %):
Rr = 0.19 (SiQ, hexanes)*H NMR (400 MHz, CDC}) 11 7.497 7.38 (m, 4H), 7.23 7.17 (m,

3H), 7.12 (vis tdJ = 7.6, 1.9 Hz, 1H), 7.10 7.05 (m, 2H), 7.01 (&itd,J = 7.5, 1.2 Hz, 1H),
6.94 (dddJ= 9.7, 8.2, 1.1 Hz, 1H), 1.28 (s, 9HJC NMR (100 MHz, CDGJ) 11159.7 (d,J =
246.2 Hz), 149.5, 141.7, 138.3, 134.4, 132.3)(d,3.5 Hz), 131.1, 130.3, 129.4 @ 15.8

Hz), 128.9, 128.8 (d] = 8.1 Hz), 128.2, 126.9, 124.7, 123.6 J&; 3.6 Hz), 115.4 (d) = 22.6

Hz)., 34.5, 31.4*°F NMR (282 MHz, CDCJ) Ui -114.22 -115.64 (m). HPLC (PBr column,

1.0 mL/min, 35 °C, CbCl,/MeOH 1:1)tg = 3.82 min. UV/vis (CHCl/MeOH) amax 257 (sh),

234, 222(sh) nm.HR MS (APPI) calcd. for @H.F (MJ’,A 100) m/z 304.1622, found

304.1619.

2-Fluoro-4"-methoxy-1,1":2',1" -terphenyl (P3). 2-Bromo-2'-fluoro-1,1-biphenyl(1, 1.65 g,
6.58 mmol, lequiv), (4methoxyphenyl)boronic acifl.00g, 6.58mmol, 1equiv), C$CO;
(4.299, 13.2mmol, 2 equiv), and Pd(PBh (380mg, 329umol, 0.05 equiv) in
toluene/MeOH 2:1 (4nL/20 mL) were reacted according to the general procedure (reflux,
overnight). The productP3 was isolated by flash column chromatography on silica gel and
obtained as colorless oil (1.8373 %):R; = 0.42 (SiQ, hexanes/CbCl, 2:1).*H NMR (400
MHz, CD,Cl,) Ui 7.497 7.36 (m, 4H), 7.32 7.22 (m, 1H), 7.19 (vis td] = 7.6, 1.9 Hz, 1H),

7.12i 7.05 (m, 3H), 6.96 (ddd] = 9.6, 7.4, 1.Hz, 1H), 6.78i 6.73 (m, 2H), 3.75 (s, 3H).



13C NMR (100 MHz, CDQCl,) 11160.1 (d,J = 245.3 Hz), 159.1, 141.8, 134.9, 134.2, 132.7 (d,
J = 3.4 Hz), 131.4, 130.7, 130.6, 129.9 J& 6.0 Hz), 129.3 (dJ = 8.2 Hz),128.7, 127.3,
124.3 (d,J = 3.5 Hz), 115.8 (dJ = 22.3 Hz), 113.7, 55.5°F NMR (282 MHz, CRCl,) i -
114.717 -115.63 (m). HPLC (PBr column, 1rBL/min, 35 °C, DCM/MeOH 3:7}r = 4.38
min. UVNis (CHCIl/MeOH) amax 260 (sh), 237 nmHR MS (APPI) calcdfor CigH1sFO

(M* 2100)m/z278.1101, found 278.1100.

Methyl 2" -fluoro-[1,1":2",1" -terphenyl]-4-carboxylate (P4) 2-Bromo-2-fluoro-1,1-
biphenyl(1, 1.40mg, 5.56 mmol, Equiv), 4(methoxycarbonyl)phenyl)boronic acid (1.60
5.56mmol, lequiv), CsCO; (3.62g, 11.1mmol, 2 equiv), and Pd(PBRh (320mg,
278umol, 0.05 equiv) in toluene/MeOH 2:1 (48L/20 mL) were reacted according to the
general procedure (reflux, overnight)flhe product was isolated by flash column
chromatography on silica gel andtaimed as colorless oil which crystallized after a few days
in air as white solid (0.8d, 48 %): R= 0.19 (SiQ, hexanes/CkCl, 2:1). '"H NMR (400
MHz, CD,Cl,) Ui 7.88i 7.84 (m, 2H), 7.54 7.42 (m, 4H), 7.29 7.21 (m, 3H), 7.18 (td] =
7.6, 1.9 Hz, 1H), 7.08 (td = 7.5, 1.2 Hz, 1H), 6.97 6.90 (m, 1H), 3.86 (s, 3H}*C NMR
(100 MHz, CDCl,) U 167.1, 159.8 (dJ = 245.8 Hz), 146.5, 141.1, 134.9, 132.5]0d; 3.2
Hz), 131.5, 130.3, 129.7, 129.6, 129.4, 129.1, 128.9, 128.7, 1283} (d,J = 3.6 Hz),
115.8 (d,J = 22.2 Hz), 52.3'°F NMR (282 MHz, CBQCl,) Ui -114.72i -115.64 (m).HPLC
(PBr column, 1.0 mL/min, 35 °C, DCM/MeOH 3:19 = 4.46 min.UV/vis (CH,Cl,/MeOH)
Amax 266, 238 nm. HR MS (APPI) calcd. for,dEl16FO, (M*,AlOO) m/z 307.1129, found

307.1123.

2"-Fluoro-N,N-dimethyl-[1,1":2',1" -terphenyl]-4-amine (P5) (4-
(Dimethylamino)phenyl)boronic acid (1.00 g, 61@6nol, 1 equiv), Zoromo2-fluoro-1,1-
biphenyl @, 1.52 g, 6.06 mmol, &quiv), CsCO; (3.95¢g, 12.1mmol, 2 guiv), and Pd(PPu

(350mg, 303umol, 0.05 equiv) in toluene/MeOH 2:1 (68L/30 mL) were reacted according



to the general procedure (reflux, 19 Mroduct P5 was isolated by flash column
chromatography on silica gel (hexanesjCH 2:1) as light yellow solid (71Bg, 40%): R =
0.23 (SiQ, hexanes/ChCl, 2:1). 'H NMR (400 MHz, CBCl,) Ui 7.461 7.42 (m, 2H), 7.37
7.35 (m, 2H), 7.29 7.18 (m, 2H), 7.10 (vis td, = 7.5, 1.1 Hz, 1H), 7.06 6.95 (m, 3H), 6.62

i 6.55 (m, 2H), 2.919, 6H).**C NMR (100 MHz, CDBCl,) ti 160.17 (d,J = 245.3 Hz), 149.9,
142.3, 134.6, 132.7 (d,= 3.5 Hz), 131.5, 130.5, 130.4, 130.3, 129.6, 129.2 8.1 Hz),
128.7, 126.7, 124.3 (d,= 3.3 Hz), 115.8 (dJ = 22.3 Hz), 112.2, 40.6°°F NMR (282 MHz,
CD.Cly) G-114.81i -115.73 (m). HPLC (PBr column, 1.0 mL/min, 35 °C, DCM/MeOH 3:7)
tr = 4.61 min. UV/vis (DCM/MeOH prmax 296, 230 nmHR MS (APPI) calcd. for ggH1sFN

(M* A100)m/z291.1418, found 291.1424.

4-(2'-Fluoro-[1,1'-biphenyl]-2-yl)pyridine (P6). 2-Bromo-2'-fluoro-1,1-biphenyl (1, 500
mg, 1.99 mmol, Equiv), 4(4,4,5,5tetramethyll,3,2dioxaborolar2-yl)pyridine (470mg,
2.29mmol, 1.15equiv), CsCO; (1.30g, 3.98mmol, 2 equiv), and Pd(PBh (92.0mg,
79.7umol, 0.04equiv) intoluene/MeOH 2:1 (6@nL/30 mL) were reacted according to the
general procedure (reflux, 20 Mhe productwas isolated by flash column chromatography
on silica gel (hexanes/EtOAc 5:1) and obtained as light yellow solid after drying in vacuum
(350 mg, 71%): R; = 0.13 (SiQ, hexanes/EtOAc 5:1jH NMR (400 MHz, CDC}) 11 8.42 (s,
2H), 7.50i 7.39 (m, 4H), 7.26 7.21 (m, 1H), 7.15 (td] = 7.5, 1.8 Hz, 1H), 7.08 7.04 (m,
3H), 6.91 (dddJ = 9.7, 8.3, 1.2 Hz, 1H)*C NMR (100 MHz, CDGCJ) Ui 159.3 (d,J = 246.8
Hz), 149.3, 138.9, 134.4, 131.8 (b= 3.3 Hz), 131.2 (d) = 0.9 Hz), 129.6, 129.4 (d,= 8.1
Hz), 128.5 (dJ = 1.9 Hz), 128.3 (dJ = 15.7 Hz), 124.0 (dJ = 3.9 Hz), 115.6 (dJ = 22.3
Hz). ®F NMR (377 MHz, CDCJ) U -114.767 -114.82 (m, 1F HPLC (PBr column, 1.0
mL/min, 35 °C, DCM/MeOH 1:9}g = 4.98 min. UV/vis (DCM/MeOH)emax 229, 256 (sh)

nm.HR MS (APPI) calcd. for §H13FN (M* ,AlOO)m/2250.1027, found 250.1034.



4-(2'-fluoro-[1,1'-biphenyl]-2-yl)dibenzo[b,d]furan (P7). A 100 ml round bottom flask
equipped with a magnetic stir bar and a condenser was charged with 4
bromodibenzol[b,d]furan (84 mg, 0.34 mmd]),2flaoro-[ 1 ;biph&nyl]2yl)boronic acid(2,

73 mg, 0.34 mmol), KCOs; (185 mg, 1.34 mmol) and Pd(PPH(14 mg,2 € mol ) . The
were suspended in 12:5:1.5 toluene/MeO#H18.5 mL), degassed and the atmosphere was
exchanged by argon. The mixture was brought to reflux for 18 h. The solvent was evaporated
and the residue was purified by silica gel column chrografuhy, eluting with (Hexane)
yielding 4(2-fluoro-[1,1-biphenyl}2-yl)dibenzo[b,d]furan(P7) in 87% yield (100 mg)R; =

0.18 (SiO,, hexanes)H NMR (400 MHz,CDClL) & 7J=%0 HZ, 1H), 7.85 7.78 (m,

1H), 7.73i 7.64 (m, 1H), 7.61 7.52 (m, 3H), 7.46 (d] = 8.2 Hz, 1H), 7.43 7.35 (m, 1H),

7.30 (td,J = 7.6, 1.1 Hz, 1H), 7.24 7.15 (m, 2H), 7.11 (td) = 7.5, 1.9 Hz, 1H), 7.0 6.98

(m, 1H), 6.85 (tdJ = 8.3, 0.9 K, 2H).*C NMR (126 MHz, CDC}) ti 159.7 (d,J = 246.6

Hz), 156.0, 153.5, 136.2, 135.7, 131.7 J& 3.4 Hz), 131.0, 130.9, 129.0 @= 15.6 Hz),

128.8, 128.7, 128.5, 128.0, 127.9, 127.0), 125.7, 1241<d.1 Hz), 123.3 (dJ = 3.6 Hz),

122.5, 122.4, 120.5, 119.5, 115.1 Jds 22.5 Hz), 111.6'°F NMR (470 MHz, CDC}) U -

115.39 (ddd,J = 9.9, 7.6, 5.5 Hz, 1F)HPLC chromatogram (PBr column (analytl).,0
mL/min, 40C, DCM/MeOH 4:6, & 3.95min).UV/vis (DCM/MeOH) &-289, 320(sh) nm.HR

MS (APPI; Toluene)Chemical Formula: &H;sFO, calc.338.1102 found 338.1107

4-(2'-fluoro-[1,1'-biphenyl]-2-yl)dibenzo[b,d]thiophene (P8). A 100 ml round bottom flask
equipped with a magnetic stir bar and a condenser was charged with 4
bromodibenzo([b,d]thiophene (90 mg, 0.34 mm¢l)2flaoro[ 1 sbiph&nyl]2yl)boronic acid
(2, 73mg, 0.34 mmol) K,CO; (185 mg, 1.34 mmol) and Pd(PPh( 1 4 mg, 12 emol
solids were suspended in 12:5:1.5 toluene/MeQB/H18.5 mL), degassed and the
atmosphere was exchanged by argon. The mixture was brought to reflux for 18 h. The solvent
was evaporated and the residue was purified by silica gel column chromatography, eluting

with (Hexane) yielding 42-fluoro-[1,1-biphenyl}2-yl)dibenzo[b,d]hiophene P8) in 99%



yield (120 mg)R; = 013 (SiO,, hexanes}H NMR (400 MHz,CDCl) U i 8.07Xr8, 1H),
8.01 (dd,J=7.9, 1.1 Hz, 1H), 7.85 7.78 (m, 1H), 7.74 7.66 (m, 1H), 7.57 7.51 (m, 3H),
7.497 7.40 (m, 2H), 7.27 (d) = 7.7 Hz, 1H), 7.16 7.02 (m, 3H), 6.96 6.77 (m, 2H)*C
NMR (126 MHz, CRCl,) 1 160.1 (d,J = 245.9 Hz), 140.3, 140.3, 140.0, 136.7, 136.2, 136.0,
135.5, 132.2 (dJ = 3.3 Hz), 131.7, 130.3, 130.3, 129.40¢; 8.1 Hz), 128.9 (d] = 15.6 Hz),
128.6 128.5, 127.2, 124.9, 124.6, 123.9 Jd; 3.6 Hz), 123.1, 122.1, 120.6, 115.6 Jd5
22.5 Hz)."*F NMR (470 MHz, CRCly) 11-115.37 (s, 1F)HPLC chromatogram (PBr column
(analyt.),1.0 mL/min, 40C, DCM/MeOH 4:6, % 7.86 min). UV/vis (DCM/MeOH) & 280,
295, 338, 359, 379hm HRMS (APPI; Toluene):Chemical Formula: &HisFS, calc.

354.0878, found 354.0879.

2-(2'-Fluoro-[1,1'-biphenyl]-2-yl)dibenzo[b,d]thiophene (P9. 2-Bromodibenzothiophene
(80.0 mg, 370 pmol, #quiv), (2fluoro-[1,1-biphenyl}2-yl)boronic acid 2, 195mg,
741umol, 2equiv), CsCO; (241mg, 741 umol, 2 equiv), and Pd(PPCIl, (13.0mg,
18.5umol, 0.05 equiv) in toluene/MeOH{ 2.5:1:0.3 (7.6nL) were reacted accordirtg
the general procedure (reflux, 18 hJhe product was isolated by flash column
chromatography on silica gel (hexanes) and obtained as white solid after idryaguo(95
mg, 72%). R = 0.15 (SiQ, hexanes)'H NMR (400 MHz, CDC}) Ui 7.991 7.95 (m, H),
7.847 7.79 (m, 1H), 7.64 (dd] = 8.3, 0.6 Hz, 1H), 7.57 (df,= 7.5, 1.2 Hz, 1H), 7.5% 7.38
(m, 5H), 7.254 7.14 (m, 3H), 7.01 (td] = 7.5, 1.2 Hz, 1H), 6.90 (ddd,= 9.5, 8.1, 1.1 Hz,
1H). °C NMR (100 MHz, CDGQJ) i 159.5 (d,J = 246.4 Hz), 141.4, 139.7, 137.8, 137.8,
135.6, 135.3, 134.6, 132(d, J = 3.5 Hz), 131.1d,J=1.3 Hz), 130.4, 129.d, J = 15.7 Hz),
128.9(d, J = 8.0 Hz), 128.3, 128.1, 127.3, 126.6, 124.3, 128,89 = 3.6 Hz), 122.8, 122.2,
122.0, 121.4, 115.%d, J = 22.4 Hz) **F NMR (282 MHz, CDGCJ) Ui -114.747 -114.80 (m,
1F). HPLC (PBr column, 1.0 mL/min, 35 °C, DCM/MeOH 11k)= 4.93 min. UV/vis
(CH.Cl,/MeOH) amax 330, 317, 280 (sh), 264 (sh), 240 naR MS (APPI) calcd. for

CaaH1sFS (M 2100)m/z354.0873, found 354.0881.



4"-Chloro-2-fluoro-1,1":2',1"-terphenyl (P10. 2-Bromo-2'-fluoro-1,1-biphenyl (1, 200
mg, 797 pmol, Zequiv), 4chlorophenylboronic acid (2499, 1.59 mmol, 2quiv), KCO;
(220mg, 1.59 mmol, 2 equiv), and Pd(P{ICl, (28.0mg, 39.8umol, 0.05 equiv) Iin
DME/H,0 3:1 (12mL) were reacted according to the general procedure (80 °Q). IT8e
productwas isolated by flash column chromatography on silica gel (hexanes) and obtained as
white solid after drying in vacuum (224g, quantitative): R= 0.46 (SiQ, hexanes)*H NMR
(400 MHz, CDC}) G 7.477 7.38 (m, 4H), 7.24 7.19 (m, 1H), 7.17 7.10 (m, 3H), 7.07
7.02 (m, 3H), 6.92 (dddl = 9.6, 8.2, 1.2 Hz, 1H}3*C NMR (100 MHz, CDGJ) 11 159.4 (d,J

= 246.6 Hz), 140.5, 138, 134.4, 132.7, 132.0 (d= 3.6 Hz), 131.1, 130.5, 129.9, 129.1d,
= 8.0 Hz), 128.8 (dJ = 16.0 Hz), 128.3, 128.0, 127.5, 123.9 J¢k 3.7 Hz), 115.5 (dJ =
22.3 Hz)."F NMR (377 MHz, CDGJ) 1i-114.78i -114.84 (m, 1F). HPLC (PBr column, 1.0
mL/min, 35 °C, DCM/MeOH 2:8jr = 4.80 min. UV/vis (CHCI,/MeOH) amax 259 (sh), 251

(sh), 231 nmHR MS (APPI) calcd. for gH1,CIF (M* ,AlOO)m/2282.0606, found 282.0599.

4"-Bromo-2-fluoro-1,1"2',1" -terphenyl (P11). 1-Bromo-4-iodobenzene(250 mg, 884
pmol, lequiv), 7,6(2fluoro-[1,1-biphenyl}2-yl)boronic acid 2, 191mg, 884 umol,
1 equiv), CsCOs; (576mg, 1.77 mmol, 2 equiv), and Pd(P$h(51.1mg, 44.2umol, 0.05
equiv) in THF/HO 5:1 (12mL) were reacted according to the genenalcpdure (reflux,
18 h). ProductP9 was isolated by flash column chromatography on silica gel (hexanes) and
obtained as light yellow solid after drying in vacuum (241 mg%33R; = 0.33 (SIiQ,
hexanes)!H NMR (400 MHz, CDCY) Ui 7.461 7.37 (m, 4H), 7.32 7.29 (m, 2H), 7.24
7.19 (m, 1H), 7.12 (tdJ = 7.5, 1.9 Hz, 1H), 7.04 (td, = 7.4, 1.2 Hz, 1H), 7.02 6.98 (m,
2H), 6.92 (ddd,) = 9.6, 8.3, 1.2 Hz, 1H)*C NMR (100 MHz, CDGJ) 11 159.4 (d,J = 246.6
Hz), 140.4, 140.3, 134.3, 132.0 (0= 3.5 Hz), 131.1, 131.0, 130.8, 129.9, 129.1)(,8.0
Hz), 128.8 (d,J = 15.7 Hz), 128.3, 127.5, 123.9 (5 3.7 Hz), 120.9, 115.6 (d,= 22.4 Hz).

% NMR (377 MHz, CDGJ) Ui -114.78i -114.84 (m, 1F). HPLC (PBr column, 1.0 mL/min,



35°C, DCM/MeOH 28) tr = 5.08 min. UV/vis (CHCl,/MeOH) amax 260 (sh), 251 (sh), 232

nm.HR MS (APPI) calcd. for GH1,BrF (M* ,AlOO)m/z326.0101, found 326.0107.

2-Fluoro-4" -nitro-1,1:2,1" -terphenyl (3). 1-Bromo-4-nitrobenzene (206hg, 803umol,
1 equiv), (2-fluoro-[1,1-biphenyl}2-yl)boronic acid(2, 174mg, 803 umol, 1 equiv), GEO;
(523mg, 1.61mmol, 2 equiv), and Pd(PBh (46.4mg, 40.2umol, 0.05equiv) in THF/HO
5:1 (20mL/4 mL) were reacted according to the general procedure (100 °C, Pgodud 3
was isolated by flash column chromatography on silica gel (hexang8SlCH:1) and
obtained as light yellow solid (228g, 95 %):R; = 0.37 (SiQ, hexanes/DCM 2:1)H NMR
(400 MHz, CDC}) Ui 8.077 8.03 (m, 1H), 7.51 7.47 (m, 1H), 7.45 7.41 (m, 1H), 7.30
7.26 (m, 1H), 7.25 7.21 (m, 1H), 7.16 (td) = 7.5, 1.9Hz, 1H), 7.07 (tdJ = 7.4, 1.2 Hz,
1H), 6.90 (ddd,) = 9.6, 8.2, 1.1 Hz, 1H)}*C NMR (100MHz, CDC}) Ui 159.2 (d,J = 246.8
Hz), 148.3, 146.6, 139.4, 134.5, 131.80¢; 3.3 Hz), 131.3, 130.0, 129.8, 129.5Jd¢; 8.1
Hz), 128.5, 128.5, 128.3 (d= 15.7 Hz), 124.1 (d] = 3.6 Hz), 123.1, 115.7 (d,= 22.2 Hz).
1% NMR (377 MHz, CDGQJ) i -114.70i -114.77 (m, 1F). HPLC (PBr column, 1.0 mL/min,
40 °C, DCM/MeOH 3:7)g = 4.56 min. UV/vis (DCM/MeOHBrax 297 Nm.HR MS (APPI)

calcd. for GgH1,FNO, (M* ,AlOO)m/2293.0847, found 293.0845.

2-Fluoro-[1,1':2',1" -terphenyl]-4-amine (4). 2-Fluoro-4"-nitro-1,1:2',1"-terphenyl 8, 200

mg, 682 umol, 1 equiv) was dissolved in EtOAc (7 mL) and undeatihosphere Sngk

2H,0 (769mg, 3.41 mmol, 5 equiv) was added. The mixture was heated at reflux overnight.
After cooling to room temperature a sa. NaHCQ solution (7 mL) was added, phases were
separated and the aqueous fraction extracted with EtOACL(BmL). After evaporation of

the solvent the resulting red oil was purified by flastumn chromatography on silica gel
(hexanes/EtOAc 5)1 andproduct4 was isolated as rearange oil (170 mg, 95%).R 0.39

(Si0,, hexanes/EtOA5:1). *H NMR (400 MHz, CDCY) Ui 7.437 7.32 (m, 4H), 7.22 7.11

(m, 1H), 7.13 (td,J = 7.6, 1.6Hz, 1H), 7.04i 7.00 (m, 1H), 6.96 6.92 (m, 3H), 6.53 6.49



(m, 1H), 3.56 (broad s, 2H)"*C NMR (100 MHz, CDG)) ti 159.6 (d,J = 246.4 Hz), 145.0,
141.7, 134.2, 132.2 (d,= 3.6 Hz), 131.7, 130.9 (d,= 1.4 Hz), 130.1, 130.0, 129.6 (@=
15.8 Hz), 128.6 (dJ = 8.0 Hz), 128.1, 126.4, 123.6 @= 3.7 Hz), 115.4 (d) = 22.5 Hz),
114.6.%F NMR (377 MHz, CDGJ) 1i-114.96i -115.02 (m, 1F). HPLC (Buckyprep column,
1.0 mL/min, 35 °C, MeOH/DCM 8:2ik = 4.04 min. UV/vis (CHCI,/MeOH) amax 271, 237

nm.HR MS (APPI) calcd. for GH1sFN (M” ,AlOO)m/2263.1105, foun@63.110Q.

2-Fluoro-4"-iodo-1,1:2',1" -terphenyl (P12). A 50 mL roundbottom flask was charged
with crude2-fluoro-[1,1:2',1"-terphenyl}4-amine (4, 200mg, 682umol, 1equiv), MeCN (8
mL) and conc. HCI (0.2 mL). The mixture was cooledit8 °C in an icesalt bath. A
solution of sodium nitrite (105 mg, 1.52mol, 2 equiv) in water (0.5 mL) was added
dropwise to the reaction mixture. The solution was stirred1& °C for 30 min, and a
solution of Kl (252mg, 1.52 mmol, 2 equiv) in water @mL) was added. The reaction
mixture was stirred for 15 min atl3 °C and another i at room temperature. A sat. aq.
NaS,0s-solution (15 mL) was added, phases were separated and the aqueous layer extracted
with DCM (3 x 10 mL). The combined organic ftemns were dried over Nag{filtered, and

the solvent evaporateid vacuo The oily residue was dissolved in hexanes/DCM 2:1 and
short column chromatography on silica gel rinsed with hexanes/DCM 2:1 affg+fiiealo-
4"-iodo-1,1:2',1"-terphenyl P10) as white solid (188 mg, 66 %).R; = 0.85 (SiQ,
hexanes/DCM 2:1)H NMR (400 MHz, CDCY) i 7.531 7.49 (m, 2H), 7.46 7.36 (m, 4H),
7.251 7.19 (m, 1H), 7.12 (td] = 7.5, 1.9 Hz, 1H), 7.04 (td,= 7.5, 1.2 Hz, 1H), 6.93 (ddd,

= 9.6, 8.2, 1.2 Hz, 1H), 6.806.85 (m, 2H).X*C NMR (100 MHz, CDGCJ) i 159.9 (d,J =
245.9 Hz), 141.5, 141.0, 137.4, 134.8, 132.6d@ 3.5 Hz), 131.6, 131.6, 130.4, 129.7 Jc;

8.1 Hz), 129.3 (dJ = 15.7 Hz), 128.8, 128.1, 124.5 = 3.4 Hz), 15.9 (d,J = 22.4 Hz),
92.8. F NMR (377 MHz, CBCly) U -114.7817 -114.84 (m, 1F). HPLC (PBr column

(analyt.), 1.0 mL/min, 35 °C, MeOH/DCM 8:23 = 5.50min. UV/vis (CHCIl,/MeOH) amax



258 (sh), 236 nmHR MS (APPI) calcd. for gHioFI (M*,AlOO) m/z 373.9962, found

373.9968.

2-fluoro-3"-iodo-1,1":2',1" -terphenyl (P13). A 100 ml round bottom flask equipped with a
magnetic stir bar and a condenser was charged wiBxdiipdobenzene (660 mg, 2 mmol),
(2-fluoro-[1,1-biphenyl}2-yl)boronic acid 2, 210 mg, 1 mmol), KCO; (414 mg, 3 mmol)

and Pd(PP)s( 51 mg, 44 emol ) . The sol i £s(30mk)y e sus
degassed and the atmosphere was exchanged by argon. The mixture was brought to reflux for
24 h. The solvent was evaporated and tesidue was purified by silica gel column
chromatography, eluting with (Hexane) yieldingl@oro-3"-iodo-1,1":2',1*terphenyl(P13) as

white oil in 21% yield (80 mg)R; = 0.4 (SiO,, hexanes *H NMR (400 MHz, CDBCl,) U

7.56 (dt,J = 12.0, 1.6 Hz, 2H), 7.527.37 (m, 4H), 7.33 7.25 (m, 1H), 7.19 (td]= 7.5, 1.9

Hz, 1H), 7.15f 7.08 (m, 2H), 7.03 6.91 (m, 2H)C NMR (101 MHz, CBCl,) & 159.9 (d,
J=245.7 Hz), 140.5, 138.5, 136.0, 134.9, 132.9&13.4 Hz), 131.4, 130.3, 129.8, 129.6 (d,
J=8.0 Hz), 129.1 (dJ = 16.0 Hz), 129.0, 128.7, 128.2, 124.4 Jd& 3.7 Hz), 115.8 (dJ =

22.4 Hz), 93.91°%F NMR (376 MHz, CDQCl,) U -115.60 (dddJ = 10.0, 7.5, 5.1 Hz, 1F).

HPLC (PBr column (analyt.), 1.0L/min, 40 °C, MeOH/DCM 6:4) tr = 4.78min. UV/vis
(CH,Cl,/MeOH) & 273 (sh).HR MS (APPI) calcd. for GHiFl (M* 2 100) m/z 373.9962,

found 373.9974.

2-fluoro-2"-iodo-1,1"2',1" -terphenyl (P14) A 100 ml round bottom flask equipped with a
magnetic stitbar and a condenser was charged with-diiélobenzene (330 mg, 1 mmol),
(2-fluoro-[1,1-biphenyl}2-yl)boronic acid (210 mg, 1 mmol),.KO; (280 mg, 2 mmol) and
Pd(PPB)s ( 40 mg, 35 emol ). The sol i d® (lwmlk),e s usry
degassed and the atmosphere was exchanged by argon. The mixture was brought to reflux for

96 h. The solvent was evaporated and the residue was purified by silica gel column

chromatography, eluting with (Hexane) yieldingl@oro-2"-iodo-1,1":2;1"-terphenylas white



oil in 43% yield (160 mg R; = 0.48(Si0,, hexanek 'H NMR (400 MHz, CDCl,) Ui 7.83
(dd,J = 8.0, 1.2 Hz, 1H), 7.56 7.42 (m, 3H), 7.39 7.32 (m, 1H), 7.26 7.14 (m, 4H), 7.00
(dt, J = 8.6, 1.2 Hz, 2H), 6.96 6.88 (m, 1H).*C NMR (101 MHz, CDCl,) Ui 160.0 (d,J =
246.0 Hz), 146.1, 144.1, 139.2, 135.1, 132.5)@ 3.4 Hz), 131.2 (d) = 1.2 Hz), 131.2 (dJ

= 1.6 Hz), 131.1, 129.4 (d,= 8.1 Hz), 129.0, 128.8 (d,= 15.6 Hz), 128.2, 128.1, 127.8,
123.8 (d,J = 3.7 Hz), 11% (d,J = 22.5 Hz), 100.2°F NMR (376 MHz, CQCl,) Ui -114.44
(dd,J = 13.6, 8.2 Hz, 1F)HPLC (PBr column (analyt.), 1.0 mL/mid0 °C, MeOH/DCM
6:4) tr = 4.56min. UV/vis (CHCIl,/MeOH) &-274 (sh). HR MS (APPI) calcd. for gH1.FI

(M* A100)m/z373.9962, found 373.9958.

2-fluoro-4" -iodo-1,1":2',1":4",1" -quaterphenyl (P15). A 100 ml round bottom flask
equi pped with a magnetic st i r -dicdabiphenyld82ta cond
mg, 2 mmol), (2fluoro-[1,1-biphenyl}2-yl)bororic acid (210 mg, 1 mmol), 4CO; (414 mg,
3mmol)and Pd(PRjy( 51 mg, 44 emol ). The sol i,@d@® wer e
mL), degassed and the atmosphere was exchanged by argon. The mixture was brought to
reflux for 24 h. The solvent wassaporated and the residue was purified by silica gel column
chromatography, eluting with (Hexane) vyielding -fl@doro-4"-iodo-1,1"2',1":4",1*
quaterpheny(P15) as white solid in 9% vyield (41 mgR; = 0.20(SiO,, hexanes 'H NMR

(400 MHz, CDCly) 1 7.791 7.73 (m, 2H), 7.53 7.39 (m, 6H), 7.37 7.31 (m, 2H), 7.30

7.18 (m, 4H), 7.09 (td) = 7.5, 1.2 Hz, 1H), 6.96 (ddd,= 9.5, 8.2, 1.0 Hz, 1HYC NMR

(101 MHz, CDCly) 01 159.9 (dJ=245.5 Hz), 141.5, 141.4, 141.3, 140.5, 134.8, 132.6%d,

3.5 Hz), 131.5 (dJ = 1.0 Hz), 130.5, 130.2, 129.5 @ 8.1 Hz), 129.1, 128.7, 127.8, 127.2,
126.8, 126.6, 124.3 (d] = 3.7 Hz), 115.8 (dJ = 22.5 Hz), 93.21°F NMR (376 MHz,

CD.Cly) 4-115.58 (dddJ = 10.1, 7.5, 5.2 Hz, 1IFHPLC (PBr column (@alyt.), 1.0 mL/min,

40 °C, MeOH/DCM®6:4) tg = 6.23min. UV/vis (CHCl,/MeOH) &-297 (sh).HR MS (APPI)

calcd. for GaHigFl (M* 2100)m/z450.0275, found 450.0282.



2-(2-fluoro-4-nitrophenyl)-4,4,5,5tetramethyl-1,3,2dioxaborolane (5)°. A 250 mL round
bottom flask, equipped with a magnetic stir bar was charged Withomao2-fluoro-4-
nitrobenzene (11.88 g, 8.56 mmol), bis(pinacolato)diboron (2.24 g, 8.82 mmol), KOAc (2.71
g, 27.6 mmol) Pd(dppf)CI2 (150 mg, 0.18 mmol) and dissolved kdibyane (65 mL). The
mixture was degassed and stirred at 80 °C for 24 h undatndsphere. After the completion
of the reaction, the mixture was diluted with £Hp (100 mL) and washed with water (30
mL). The organic layer was dried over MgS@nd purified by silica gel column
chromatography, eluting with hexanehexane:EtOAc (5:1),yielding 2(2-fluoro-4-
nitrophenyl}4,4,5,5tetramethyll,3,2dioxaborolane as yellow oil which slowly solidifies to
an yellow solid in 70 % (1.6gR; = 0.36(SiO,, hexane€tOAc 4:1) *H NMR (500 MHz,
CDCl) 118.00i 7.96 (m, 1H), 7.91 (t) = 6.9 Hz, 1H), 7.88 7.83 (m, 1H), 1.37 (s, 12HYC
NMR (126 MHz, CDC}) Ui 166.6 (d,J = 255.7 Hz), 150.9 (d] = 9.2 Hz), 137.7 (d) = 8.6
Hz), 118.6 (d, J=3.0 Hz), 110.8 @@= 31.4 Hz), 84.7, 24.7°F NMR (470 MHz, CDGJ) U -

98.67i -98.74 (m, 1F).

2-fluoro-4-nitro-1,1"2",1" -terphenyl (6). A 100 ml round bottom flask equipped with a
magnetic stir bar and a condenser was charged whittordobiphenyl (233 mg, 1 mmol); 2
(2-fluoro-4-nitrophenyl}4,4,5,5tetramethyll,3,2dioxaborolane, §, 267 mg, 1 mmol),
K>COs; (655 mg, 4 mmol) and Pd(PRh( 4 2 mg, 36 emol ). The solii
12/5/1.5 Tol/MeOH/HO (18.5 mL), degassed and the atmosphere was exchanged by argon.
The mixture was brought to reflux for 18 h. The solweat evaporated and the residue was
purified by silica gel column chromatography, eluting with hexameane:EtOAc (95:5)
yielding 2fluoro-4-nitro-1,1":2',1*terphenyl as yellow solid in 41% vyield (120 mg). In the
case, when side product-flBoronitrobenzene) remains after chromatography, it can be
evaporated under reduced pressie= 042 (SiO,, hexanes/EtOA®:1). *H NMR (400

MHz, CD,Cl) U 7.971 7.92 (m, 1H), 7.86 7.78 (m, 1H), 7.60 7.47 (m, 3H), 7.43 (d] =

6.9 Hz, 1H), 7.37 (dd] = 8.4, 7.3 Hz, 1H), 7.28 7.21 (m, 3H), 7.15 (d] = 4.1 Hz, 2H)}*C



NMR (101 MHz, CRCl) Ui 159.4 (d,J = 250.7 Hz), 148.2 (d] = 8.5 Hz), 142.2, 141.0 (d,
= 1.1 Hz), 137.0 (dJ = 16.2 Hz), 133.3 (d] = 3.9 Hz), 132.8 (d) = 1.1 Hz), 130.9 (dJ =
1.3 Hz), 130.8, 129.7, 129.6, 128.5, 127.9, 127.5, 119.3 £d3.7 Hz), 111.7 (dJ = 28.1
Hz). **F NMR (376 MHz, CRCl,) i -110.70i -110.81 (m, 1F). HR MS (APPI) calcd. for

CigH12FNO, (M* A100)m/z293.0847, found 293.0851.

2-fluoro-[1,1:2',1" -terphenyl]-4-amine (7).2-fluoro-4-nitro-1,1":2',1*terphenyl(6, 120 mg,
409 umol, 1 equiv) was dissolved in EtOAc (7 mL) and undeatfhosphere Sngk 2H,0O
(461mg, 2.04 mmol, 5 equiv) was added. The mixture was heated at reflux overnight. After
cooling to room temperature a sat. aq. NaHC®Iution (7 mL) was added, phases were
separated and the aqueous fraction extracted with EtORA(BmL). After evaporation of
the solvent the resulting red oil was purified by flasiumn chromatography on siliggel
(hexanes/EtOAc 5)Land product2-fluoro-[1,1":2',1“terphenyl}4-amine was isolated as
yellow oil (82 mg, 64%)R; = 034 (SiO,, hexanes/EtOA5:1). *H NMR (400 MHz, CBCly)

U 7.457 7.36 (m, 4H), 7.30 7.17 (m, 5H), 6.89 (t) = 8.4 Hz, 1H), 6.37 (dd] = 8.2, 2.3 Hz,
1H), 6.26 (dd,J = 11.8, 2.3 Hz, 1H), 3.79 (brs, 2E}C NMR (101 MHz, CDRCL,) ti 160.6 (d,
J=243.7 Hz), 148.2 (d] = 10.8 Hz), 142.3 (dj = 1.1 Hz), 142.4, 135.2, 133.0 @= 5.6
Hz), 131.7 (dJ = 1.1 Hz), 130.5, 129.6, 128.2, 128.0, 127.5, 126.8, 119.0£d16.3 Hz),
110.8 (dJ = 2.7 Hz), 101.9 (dJ = 26.0 Hz)X%F NMR (376 MHz, CBCl,) (i-115.42 (dd,J =
11.8, 8.5 Hz, 1IFHR MS (APPI) calcd. for GHiFN (M* 2 100) m/z 263.1105, found

2631110.

2-fluoro-4-iodo-1,1":2",1" -terphenyl (P16).A 100 mL roundbottom flask was charged with
2-fluoro-[1,1":2',1“terphenyl}4-amine {, 80 mg, 317umol), and conc k5O, (3 ml). The

mixture was cooled to 0 °C in an ideath. Sodium nitrite (80 mg, 1.19 mmol) was added to

the reaction mixture. The sol ut i imgnSwmad) st ir |

with 510 g of ice was added. The reaction mixture was stime@0 min at O °C. A sat. ag.



NaS,0s-solution (15 mL) was added, phases were separated and the aqueous layer extracted
with DCM (3 x 30 mL). The combined organic fractions were dried over Ya8@red, and

the solvent evaporated vacuo After evapaation of the solvent the resulting red oil was
purified by flashcolumn chromatography on silica géléxang and produc®-fluoro-4-iodo-

1,1"2' 1terphenylwas isolated as white oil (40 mg, 33%. = 0.41(SIO,, hexanekp H

NMR (500 MHz, CDCl,) i 7.511 7.39 (m, 4H), 7.38 7.35 (m, 1H), 7.31 (dd] = 9.1, 1.7

Hz, 1H), 7.27i 7.20 (m, 3H), 7.14 (dd] = 7.1, 2.5 Hz, 2H), 6.90 (] = 8.0 Hz, 1H).2C

NMR (126 MHz, CRQCl) U 159.5 (d,J = 251.5 Hz), 142.1, 141.5, 133.9 @z 3.8 Hz),

133.5 (d,J=3.8 Hz), 131.2, 131.0, 130.7, 129.6, 129.0, 128.4, 128.3, 127.7, 127.2, 125.1 (d,
J=25.2 Hz), 92.2 (d] = 8.0 Hz)."®F NMR (470 MHz, CDCl) ti-112.79 (tJ = 8.5 Hz, 1F).

HPLC (PBr column (analyt.), 1.0 mL/mid0 °C, MeOH/DCM 6:4) tg = 4.66 min. UV/vis
(CH.CIl/MeOH) 2282 (sh).HR MS (APPI) calcd. for GgH1FI (M*,AlOO) m/z 373.9962,

found 373.9968

2-fluoro-5-nitro-1,1"2",1" -terphenyl (8). A 100 ml round bottom flask equipped with a
magnetic stir bar and a condenser was charged2abttomobiphenyl (466 mg, 2 mmol), 2
fluoro-5-nitrophenyl)boronic acid, (370 mg, 2 mmol),,®0; (1.1 mg, 8 mmol) and
Pd(PPh),( 84 mg, 72 emol ) . The solids we(@8 suspe
mL), degassed and the atmosphere was exchanged hy. dige mixture was brought to
reflux for 18 h. The solvent was evaporated and the residue was purified by silica gel column
chromatography, eluting with hexahexane:EtOAc (95:5) vyielding -fuoro-4-nitro-
1,1:2'1*terphenyl as yellovorange solid in 3% vyield (221 mg). In the case, when side
product (4fluoronitrobenzene) remains after chromatography, it can be evaporated under
reduced pressur& = 0.39 (SiO,, hexanes/EtOA9:1). *H NMR (400 MHz, CDCl,) ti 8.16i

8.06 (m, 2H), 7.59 7.46 (m, 3H), 7.46 7.39 (m, 1H), 7.27 7.19 (m, 3H), 7.19 7.12 (m,

2H), 7.117 7.03 (m, 1H).2*C NMR (101 MHz, CDCl,) Ui 163.5 (d,J = 257.4 Hz), 142.3,

141.0 (dJ= 1.2 Hz), 132.5, 131.3, 131.1, 131.1, 130.8, 129.6,61428.5, 128.4 (d] = 5.7



Hz), 128.0, 127.5, 125.2 (d,= 10.1 Hz), 116.9 (d) = 25.5 Hz).'*F NMR (376 MHz,
CD,Cly) U -104.01i -104.11 (m, 1F). HRMS (APPI) calcd. fordBl1,FNO, (M* A100)m/z

293.0847, found 293.0854.

6-fluoro-[1,1":2',1" -terphenyl]-3-amine (9). 6-fluoro-[1,1":2',1*terphenyl}3-amine (8, 200
mg, 682 umol, 1 equiv) was dissolved in EtOAc (7 mL) and undeatdosphere Sngk
2H,0 (769mg, 3.41 mmol, 5 equiv) was added. The mixture was heatedlat overnight.
After cooling to room temperature a sat. ag. NaH€@&ution (7 mL) was added, phases were
separated and the aqueous fraction extracted with EtORA(BmL). After evaporation of
the solvent the resulting red oil was purified by flaslumn chromatography on silica gel
(hexanes/EtOAc 5)land product was isolated as f@@nge oil (115 mg, 63%R: = 029
(SiO,, hexanes/EtOAS&:1). 'H NMR (400 MHz, CBCl,) ti 7.531 7.37 (m, 4H), 7.33 7.18
(m, 5H), 6.78i 6.69 (m, 1H), 6.58 6.48 (m, 2H), 3.72 (brs, 2H}°C NMR (101 MHz,
Methylene Chlorided,) ti 153.4 (d,J = 235.7 Hz), 143.0 (d] = 2.3 Hz), 142.0, 141.9 (d,=
1.1 Hz), 135.2, 131.3 (d,= 1.0 Hz), 130.5, 129.6, 128.5, 128.2, 127.5, 127.0, 118.B<d,
3.0 Hz), 116.1, 15.9, 115.44 (dJ = 7.6 Hz).°F NMR (376 MHz, Methylene Chloridé) ii
-129.46 (ddd,) = 9.9, 6.1, 4.1 Hz, 1FHR MS (APPI) calcd. for GHiFN (M* 2100) m/z

263.1105, found 263.1100.

2-fluoro-5-iodo-1,1":2",1" -terphenyl (P17).A 100 mL roundbottomflask was charged with
6-fluoro-[1,1":2',1“terphenyl}3-amine (110mg, 418umol), and conc k5O, (3 ml). The

mixture was cooled to 0 °C in an ideath. Sodium nitrite (80 mg, 1.19 mmol) was added to

the reaction mixture. JOfor8h, and Nal 226g,nl.5wmad) st i r
with 5-10 g of ice was added. The reaction mixture was stirred for 30 min at 0 °C. A sat. aqg.
NaS;03-solution (15 mL) was added, phases were separated and the aqueous layer extracted
with DCM (3 x 30 mL). The combinedrganic fractions were dried over Na§®ltered, and

the solvent evaporated vacuo After evaporation of the solvent the resulting red oil was



purified by flashcolumn chromatography on silica géléxang and produc®-fluoro-4-iodo-
1,12 1terphenyl was isolated as white oil (35 mg, 229%. = 0.37 (SIO,, hexaneks H
NMR (400 MHz, CDQCl,) 11 7.581 7.51 (m, 2H), 7.51 7.41 (m, 5H), 7.4G 7.32 (m, 1H),
7.297 7.18 (m, 4H), 7.19 7.10 (m, 3H), 6.75 6.66 (m, 1H)**C NMR (101 MHz, CRCl,)
1159.9 (d,J = 247.5 Hz), 142.2, 141.4, 141.1 (s 3.5 Hz), 138.2 (d) = 7.9 Hz), 133.4 (d,
J=0.7 Hz), 132.3 (dJ = 17.1 Hz), 131.2 (dJ = 1.1 Hz), 130.6, 129.6, 129.1, 128.3, 127.3,
127.3, 117.9 (dJ = 23.7 Hz), 87.0 (dJ = 3.8 Hz).'F NMR (376MHz, CD,Cl,) li -116.43
(ddd, J = 9.6, 6.7, 5.0 Hz, 1F)HPLC (PBr column (analyt.), 1.0 mL/mi40 °C,
MeOH/DCM 6:4) tg = 5.03min. UV/vis (CHCIl,/MeOH) &286 (sh).HR MS (APPI) calcd.

for CigH1FI (M” ,AlOO)m/2373.9962, found 373.9957

6-fluoro-[1,1":2',1" -terphenyl]-2-amine (10). A 250 ml round bottom flask equipped with a
magnetic stir bar and a condenser was charged wlttordo 3-fluoroaniline (475 mg, 2.5

mmol), 2biphenylboronic acid, (495 mg, 2.5 mmol)®&0; (1.35 g, 10 mmol) and Pd(PB&h

(105 mg, 90 emol ) . The solids we@e mMuspend
degassed and the atmosphere was exchanged by argon. The mixture was brought to reflux for
18 h. The solvent was evaporated and the residue puefied by silica gel column
chromatography, eluting with hexahexane:EtOAc (4:1) yielding -Buoro-[1,1":2',1*

terphenyl}2-amine as gllow oil in 56% yield (408 mg)R; = 025 (SiO,, hexanes/EtOA5:1)

'H NMR (500 MHz, CDC}) i1 7.57i 7.44 (m, 3H)7.42i 7.35 (m, 1H), 7.32 7.16 (m, 5H),
7.061 6.89 (m, 1H), 6.40 (dt) = 9.0, 4.6 Hz, 2H), 3.54 (brs, 2H}°C NMR (126 MHz,
Chloroformd) 11 160.6 (d,J = 241.8 Hz), 145.7 (d] = 6.1 Hz), 142.6, 140.9, 131.3, 130.7 (d,
J = 0.8 Hz), 130.5, 129.0 (d, = 10.4 Hz), 128.6, 128.5, 127.8, 127.7, 126.9, 115.7 &,
20.5 Hz), 110.3 (dJ = 2.7 Hz), 104.6 (dJ = 23.1 Hz).*F NMR (470 MHz, CDGJ) i -

112.90 (dd,J = 9.2, 6.4 Hz, 1F)HPLC (PBr column (analyt.), 1.0 mL/mirg0 °C,



MeOH/DCM 6:4) tg = 4.11 min. UV/vis (CHCly/MeOH) 2292 (sh).HR MS (APPI) calcd.

for CagH14FN (M* 2100)m/z263.1105, found 263.1112.

2-fluoro-6-iodo-1,1":2',1" -terphenyl (P18).A 100 mL roundbottom flask was charged with
6-fluoro-[1,1":2',1*terphenyl}2-amine (340mg, 1.36umol), and conc kO, (6 ml). The

mixture was cooled to 0 °C in an ideath. Sodium nitrite (152 mg, 2.26 mmol) was added to
the reaction mixture. The sol utmgpo3mmal)avsh st i rr
5-10 g of ice was added. Theamion mixture was stirred for 30 min at 0 °C. A sat. ag.
NaS,0s-solution (15 mL) was added, phases were separated and the aqueous layer extracted
with DCM (3 x 30 mL). The combined organic fractions were dried over Ya8@red, and

the solvent evapatedin vacuo After evaporation of the solvent the resulting red oil was
purified by flashcolumn chromatography on silica géldxang and produc®-fluoro-6-iodo-

1,1':2' 1*terphenylwas isolated as white oil (86 mg, 17%. = 0.44 (SiO,, hexanes 'H

NMR (500 MHz, CDCl) Ui 7.687 7.63 (m, 1H), 7.59 7.54 (m, 1H), 7.54 7.47 (m, 2H),

7.317 7.21 (m, 6H), 7.05 6.96 (m, 2H)C NMR (126 MHz, CDCl,) i 159.5 (d,J = 248.2

Hz), 142.2, 141.1, 137.0, 135.0 (& 3.5 Hz), 134.7 (d) = 18.9 Hz), 131.2, 130.7 (4= 8.6

Hz), 130.5, 129.4, 129.3, 128.1, 127.7, 127.3, 115.8 €d23.3 Hz), 102.0 (d) = 1.5 Hz).

1% NMR (470 MHz, CBCl,) (i -106.55 (tJ = 7.3 Hz, 1F)HPLC (PBr column (analyt.), 1.0
mL/min, 40 °C, MeOH/DCM6:4) tr = 4.22 min. UV/vis (CHCl,/MeOH) 2280 (sh)HR MS

(APPI) calcd. for GsHiFI (M* A100)m/z373.9962, found 373.9957

2-fluoro-3-iodo-1,1"2',1" -terphenyl (P19). A 250 mL flamedried twcenecked round
bottom flask was charged with TMEDA (1 ml, 6 mmol) adv¢ THF (50 mL) under argon.
The solution was cooled t@8 °C and rBuLi (2.5 ml, 6 mmol,) was added dropwise. The
yellow solution was stirred for 30 min and solution efidro-1,1"2',1*terphenyl (1.2 g, 5
mmol) in THF (5 ml) was added dropwise artatred for atother 30 minutes; (2.5 g, 10

mmol) was dissolved in THF (20 mL) and added dropwise to the reaction mixture. Fhe red



brown reaction mixture was allowed to reach room temperature overnight. A sat. ag.
NaS,0s-solution (100 mL) was added, pleasvere separated and the aqueous layer extracted
with DCM (3 x 50 mL). The organic fractions were combined and the solvent evaporated in
vacuo. Residue was purified by silica gel column chromatography, eluting with (Hexane)
yielding 2fluoro-3-iodo-1,1":2,1"-terphenyl asorangeoil in 80% vyield (1.5 g) Rs = 0.48

(SiO,, hexanes *H NMR (500 MHz, CDRCly) 1 7.65 (dd,J = 5.9, 1.7 Hz, 1H), 7.58 7.40

(m, 3H), 7.38 (dJ = 8.1 Hz, 1H), 7.21 (dd] = 12.3, 6.5 Hz, 3H), 7.17 7.07 (m, 3H), 6.80

(t, J= 7.5 Hz, 1H).X*C NMR (126 MHz, CDCly) Ui 158.78 (d,J = 244.6 Hz), 142.1, 141.4,
138.7, 138.7, 132.99, 132.96, 131.17, 131.16, 130.6, 130.4, 130.3, 129.6, 127.0, 128.3, 127.6,
127.2, 125.7, 125.7, 81.73 (#= 26.8 Hz).*°F NMR (470 MHz, C[)Cl,) 1i-94.78 (t,J = 6.3

Hz, 1F).HPLC (PBr column (analyt.), 1.0 mL/midQ °C, MeOH/DCMG6:4) tr = 4.62 min.
UV/vis (CH.Cl/MeOH) & 281 (sh).HR MS (APPI) calcd. for GHiFI (M*f&lOO) m/z

373.9962, found 373.9966.

1-Fluoro-4-iodobenzok]phenanthrene (P20Q. A 25 mL flamedried twonecked round
bottom flask was charged withbromo 1-fluorobenzof]phenanthrene(170mg, 523umol,

1 equiv) and dry THF (5 mL) under argon. The solution was coole@80°C andt-BuLi
(330pl, 627 pumol, 1.2 equiv) was added dropwise. The greenish suspension was stirred for
30 min at-78 °C. b (239 mg, 943umol, 1.8equiv) was dissolved in THF (2 mL) and added
dropwise to the reaction mixture. The {@@dwn reaction mixture was allowed to reach room
temperature overnighf sat. ag. Ng5,0s-solution (10mL) was added, phases were separated
and the aqueous layer exdttad with DCM (3 x 10 mL). The combined organic fractions were
dried over NaSQ filtered, and the solvent evaporatedvacuo The crude product was
purified by HPLC separation (Buckyprep column, 5.0 mL/min 40 °C, DCM/MeOH 3:7)
which affordedprecursorP20 as light yellow solid(105 mg, 46 %).R; = 0.66 (SiQ,
hexanes/DCM 5:1)H NMR (400 MHz, CDCl,) ti 8.277 8.17 (m, 3H), 8.0% 7.99 (m, 2H),

7.93 (d,J = 8.8 Hz, 1H), 7.87 (d] = 8.5 Hz, 1H), 7.66 7.59 (m, 2H), 7.17 (ddl = 12.3, 8.3



Hz, 1H).**C NMR (100 MHz, CDC}) 11 160.3 (d,J = 254.6 Hz), 137.9 (d] = 8.8 Hz), 136.2
(d, J = 4.3 Hz), 133.4 (dJ = 1.4 Hz), 132.4, 131.5 (d, = 2.4 Hz), 130.1 (dJ = 3.4 Hz),
129.9 (d,J = 16.7 Hz), 129.8 (d] = 2.9 Hz), 129.6, 127.9 (d, J = 2.0 Hz), 126.7%.02125.6
(d,J=2.9 Hz), 124.7 (d) = 3.2 Hz), 120.4 (d) = 13.3 Hz), 113.9 (d] = 25.0 Hz), 93.0 (dJ
= 3.5 Hz)..'F NMR (377 MHz, CDG)) U -99.281 -99.36 (m, 1F). HPLC (Buckyprep
column, 1.0 mL/min, 35 °C, MeOH/DCM 6:4) = 5.67 min. UV/vis (CHCIl,/MeOH) amax
365 (sh), 337, 324, 306, 291, 281, 247 (sh), 228 nm. LDInM&372 (M", 100).HR MS

(APPI) calcd. for GsHioFl (M* A100)m/z371.9806, found 371.9813.

1-Fluoro-4-(3-nitrophenyl)benzo[c]phenanthrene (1D. 4-Bromo-1-
fluorobenzof]phenanthrerie (100mg, 308 pmol, Zquiv), 3nitrophenylboronic acid
(77.0mg, 461 umg 1.5equiv), CsCO; (200mg, 615 pmol, 2 equiv), and Pd(PP¥CI,
(10.8mg, 15.4umol, 0.05 equiv) in toluene/MeOH{® 2.5:1:0.3 (7.6nL) were reacted
according to the general procedure (reflux, 18Fmpductll was isolated by flash column
chromatography on silica gel (hexanes/DCM 2:1) and obtained as yellow solid after drying in
vacuum (quantitative)R; = 0.46 (SiQ, hexanes/DCM 2:1)*H NMR (400 MHz, CDC)) U

8.41 (t,J = 2.0 Hz, 1H), 8.37 8.30 (m, 2H), 8.02 7.98 (m, 2H), 7.87 (d) = 7.6, 1.4 Hz,

1H), 7.85i 7.57 (m, 7H), 7.46 7.41 (m, 1H)}*C NMR (100 MHz,CDC)) & 199. 4 (d,
255.6 Hz), 148.5, 142.1, 136.6, 133.6 & 3.6 Hz), 132.9 (dJ = 4.5 Hz), 132.9 (s), 131.5,
130.0, 129.7, 129.5, 129.429.0, 128.3, 127.7 (d,= 9.1 Hz), 127.5, 126.3, 125.4 (@~

24.6 Hz), 125.2, 124.5 (d,= 3.4 Hz), 124.2 (d, J = 2.0 Hz), 122.5, 119.2X&, 13.0 Hz),

111.9 (d,J = 24.5 Hz).F NMR (377 MHz, CDGJ) U -97.977 -98.05 (m, 1F). HPLC
(Buckyprep column, 1.0 mL/min, 35 °C, MeOH/DCM 6:43 = 6.01 min. UVl/vis
(CH2Cly/MeOH) amax 384 (sh), 366 (sh), 336 (sh), 322 (sh), 287, 280 (sh), 22 HRMS

(APPI) calcd. for GgH14FNO, (M™ 5100)m/2367.1003, found 367.1009.



3-(1-Fluorobenzo[c]phenanthren4-yl)aniline (12. 1-Fluoro-4-(3-
nitrophenyl)benzaflphenanthreng5, 113 mg, 308 umol, &quiv) was suspended in EtOAc
(10 mL) and the suspension degassed for 2 min under dynamic vacuum. Under nitrogen
atmosphere Sngk 2H,O (347 mg, 1.54nmol, 5 equiv) was added and the mixture stirred
under reflux overnight (18 h). After cooling to room temperatusat. aq. NaHC{solution

(10 mL) was added. The resulting white solid was filtered off by suction filtration through a
Bichrer funnel and washed thoroughly withh®1 and DCM (20 mL each). Phases were
separated and the aqueous fraction extracted with DCM (3 x 10 mL). The combined organic
fractions were dried over M&0O,, filtered and the solvent removed vacuo The crude
produd was purified by flash column chromatography on silica gel (hexanes/EtOAic 9:1
75:25) and obtained as white fluffy solid after drying in vacuum (h0399%).Compound

12 contained residual solvent according to NMR (EtOAc), but was used without further
purification: R; = 0.29 (SiQ, hexanes/EtOAc 5:13H NMR (400 MHz,CDCl;) U i 8.274 0
(m, 1H), 8.02 7.97 (m, 2H), 7.95 (dd] = 8.8, 2.3 Hz, 1H), 7.81 (d,= 8.5 Hz, H), 7.73 (d,
J=8.8 Hz, 1H), 7.67 7.59 (m, 2H), 7.57 (dd] = 8.0, 5.0 Hz, 1H), 7.39 (dd,= 12.4, 8.0

Hz, 1H), 7.31 (tJ = 7.7 Hz, 1H), 6.96 6.89 (m, 1H), 6.88 6.83 (m, 1H), 6.80 (ddl = 4.9,

4.0 Hz, 1H) 3.79 (s, 2H).**C NMR (100 MHz, CDGJ) 1 158.7 (d,J = 253.5 Hz), 146.4,
141.6, 136.6 (dJ = 3.5 Hz), 133.3 (dJ = 4.3 Hz), 132.8, 131.4, 130.2 @z 3.2 Hz), 129.6

(d,J = 16.8 Hz), 129.3, 128.6, 127.4, 127.3, 127.2(d,9.0 Hz), 125.9, 125.6, 125.6 (#=

2.5 Hz), 125.0 (d) = 2.7 H2), 124.4, 121.1, 118.9 (d= 12.7 Hz), 117.2, 114.2, 111.7 (t&

24.2 Hz).*F NMR (377 MHz, CDGJ) i -100.06i -100.15 (m, 1F). HPLC (PBr column, 1.0
mL/min, 35 °C, MeOH/DCM 6:4)g = 5.03 min. UV/vis (CHCl,/MeOH) amax 383, 337 (sh),

323 (sh), 301 (v, 287, 281, 228 nntHR MS (APPI) calcd. for gHisFN (M*,AlOO) m/z

337.1261, found 337.1266.

1-Fluoro-4-(3-iodophenyl)benzof]phenanthrene (P2). A 25 mL roundbottom flask was

charged with3-(1-fluorobenzog]phenanthrert-yl)aniline (6, 150mg, 445umol, 1lequiv),



MeCN (5 mL) and conc. HCI (0.1 mL). The mixture was cooled1® °C in an icesalt bath.

A solution of sodium nitrite (61.4 mg, 889 umol, 2 equiv) in water (0.5 mL) was added
dropwise to the reaction mixture. The yellow smntwas stirred at 13 °C for 30 min, and a
solution of KI (148mg, 889 umol, 2 equiv) in water (0.5 mL) was added. Thebredn
reaction mixture was stirred for 15 mini&t3 °C and another 1 at room temperature. A sat.
ag. NaS,0s-solution (10 mL) wasadded, phases were separated and the aqueous layer
extracted with DCM (3 x 10 mL). The combined organic fractions were dried over /NaSO
filtered, and the solvent evaporatedvacuo The oily residue was purified by flash column
chromatography on silicgel (hexanes/DCM 5:1) which affordgmtecursorP21 as white
solid (132 mg, 66 %)R; = 0.41 (SiQ, hexanes/DCM 2:1H NMR (400 MHz, CBCly) U
8.371 8.29 (m, 1H), 8.04 8.01 (m, 2H), 7.93 () = 1.8 Hz, 1H), 7.86 7.78 (m, 4H), 7.66

7.62 (m, 2H), 7.58 (dd] = 8.0, 5.0 Hz, 1H), 7.54 7.51 (m, 1H), 7.43 (dd] = 12.4, 8.0 Hz,

1H), 7.29 (t,J = 7.8 Hz, 1H)*C NMR (100 MHz, CDCl,) Ui 159.5 (d,J = 253.5 Hz), 143.0,
139.7, 137.0, 135.2 (d,= 3.6 Hz), 133.5 (dJ = 4.6 Hz), 133.3, 131.9, 130.5, 130.4 Jd;

3.1 Hz), 130.3, 129.9 (dl = 16.6 Hz), 129.1, 128.2, 128.0 (@= 9.2 Hz), 127.9, 126.5,
126.0, 125.5 (dJ = 2.8 Hz), 125.3 (dJ = 2.4 Hz), 124.7 (dJ = 3.3 Hz), 119.3 (d) = 12.7

Hz), 112.2 (dJ = 24.4 Hz), 94.6°F NMR (377 MHz, CDCJ) ii -99.741 -99.81 (t, 1F).
HPLC (PBr column, 1.0 mL/min, 35 °C, MeOH/DCM 1:1} = 5.96 min. UV/vis
(CH.Clo/MeOH) amax 337 (sh), 323 (sh), 289, 281, 229 nhR MS (APPI) calcd. for

CaaHuaFl (M* 2100)m/z448.0119, found 448.0128.

2-iodo-1,1":2',1"-terphenyl (PS1f. A 100 ml round bottom flask equipped with a magnetic
stir bar anda condenser was charged with -tljbbdobenzene (660 mg, 2 mmol), [%,1'
biphenyl}2-yl)boronic acid 400 mg, 2 mmol), K;CO; (560 mg, 4 mmol) and Pd(PR)y (80
mg,69¢ mol ) . The sol i d4sl diexare/elO (2B0umd)p degadseddandi time
atmosphere was exchanged by argon. The mixture was brought to refl8hforhe solvent

was evaporated and the residue was purified by silica gel column chromatography, eluting



with (Hexane) yieldin@-iodo-1,1":2',1*terphenyl(PSJ) as white oil in 4% yield 290 mg).

'H NMR (400 MHz,CDCl;) U 7 J879, 1(1cHd, 1H), 7.57 7.51 (m, 2H), 7.50 7.44

(m, 1H), 7.36 (dJ = 7.9 Hz, 1H), 7.30 7.19 (m, 6H), 7.14 (dd] = 7.6, 1.7 Hz, 1H), 6.94

(td,J = 7.6, 1.8 Hz, 1H)"*C NMR (101 MHz,CDCl;) U 146. 2, 142.7, 140

131.1, 130.8, 130.1, 129.6, 128.3, 128.1, 127.6, 127.5, 126.8, 126.5, 100.4

1-(2-iodophenyl)naphthalene (PS2f. A 100 ml round bottom flask equipped with a
magnetic stir bar and condenser was charged witl2-tljiodobenzene (660 mg, 2 mmol),
naphthalend-boronic acid 870 mg, 2 mmol), K;CO; (560 mg, 4 mmol) and Pd(PR)y (80
mg,69¢ mol ) . The sol i d4sl diexane/elO (R0urd.)p degadseddandi thme
atmosphere was exchanged by argon. The mixture was brought to refl8tforhe solvent
was evaporated and the residue was purified by silica gel column chromatography, eluting
with (Hexane) yieldindl-(2-iodophenyl)naphthalen@S?2) as white solid in 7% yield 610
mg).'H NMR (400 MHz,CDCly) U 7 8.074r6, 1H), 8.01 (d] = 8.1 Hz, 2H), 7.66 7.61
(m, 1H), 7.60i 7.46 (m, 4H), 7.46 7.37 (m, 2H), 7.20 (tdJ = 7.7, 1.8 Hz, 1H)**C NMR
(101 MHz, CDCl) ua 145. 3,, 133.4 23131 130.81 B29.0, @28.2, 128.1, 127.8,
126.94, 126.1125.9, 125.8, 125.1, 100.BR MS (APPI) calcd. for gHiil (M* ,AlOO) m/z

329.9900found329.9918

2-Methyltriphenylene (T1)%’. 2-Fluoro-4 éntetyt1,1:2',1"-terphenyl P1) (10.0 mg, 38.1
pmol) activated aluminium oxide (2.0 g, 19.6 mmol) were reacted according to the general
procedureThe condensation was carried out at 250 °C for. After extraction of AIO;with

hot toluene (10nL) and solvent evaporation purariethyltriphenyleneT1) was obtained as
white solid (8.8 mg, 95 %)H NMR (400 MHz, CDC)) Ui 8.661 8.59 (m, 4H), 8.53 (d] =

8.4 Hz, 1H), 8.43 (dd) = 1.7, 0.9 Hz, 1H), 7.6 7.59 (m, 4H), 7.47 (dd] = 8.4, 1.7 Hz,

1H), 2.60 (s, 3H)}*C NMR (100 MHz, CDG)) Ui 136.9, 129.9, 129.8, 129.7, 129.4, 128.7,

127.5,127.1,127.1, 127.1, 126.8, 123.3, 123.3, 123.2, 123.1, 28 ¢tgnals coincident or



not observed)HPLC (PBr column, 1.0 mL/min, 35 °C, MeOH/@El; 8:2) tr = 12.52 min.
UV/vis (CH,Cl,/MeOH) amax 345, 337, 329, 322, 315, 305 (sh), 286, 275, 258, 250, 221 nm.

LDI MS m/z242 (M', 100%).

o-(Tert-butyl)triphenylene (T2)®°. 4"-(Tertbutyl)-2-fluoro-1,1:2',1"-terphenyl P2) (10.0

mg, 33.5 umol) and activated aluminium oxide (3.0 g, 29.4 mmol) were reacted according to
the general procedurd&he conénsation was carried out at 280for 4h. After Soxhlet
extraction of AJOs with toluene (50nL) overnight and solvent evaporation, the crude product
was purified by HPLC separation (PBr column, s/min, 40°C, DCM/MeOH 1:1). Pure
2-(tert-butyl)triphenylene T2) was obtained as white solid (6nf, 69 %):'H NMR (400

MHz, CD,Cl,) Ui 8.768.70 (m, 1H), 8.708.63 (m, 4H), 8.61 (d] = 8.7 Hz, 1H), 7.76 (dd]

= 8.7, 2.0 Hz, 1H), 7.73.62 (m, 4H), 1.51 (s, 9H}*C NMR (100 MHz, CBCl,) i 150.7,

130.5, 130.4, 130.2, 129.9, 129.8, 127.9, 127.7, 127.6, 127.6, 127.4, 125.9, 123.8, 123.7,
123.7, 123.6, 123.6, 119.8, 35.4, 31.6 (two signals coincident or not obsetRid). (PBr
column, 1.0 mL/min, 35 °C, MeOH/CREI, 6:4) tg = 4.66 min. UV/Vis(CH,Cl,/MeOH) anax

345, 336, 329, 322, 287, 276, 260, 252 nm. LDI w8284 (M, 100). HR MS (APPI) calcd.

for CpoHa0 (M* 2100)m/z284.1560, found 284.1557.

Condensation of 2-Fluoro-4"-methoxy-1,1":2',1"-terphenyl (P3). 2-Fluoro-4"-methoxy
1,1:2'1*terphenyl P3) (10.2 mg, 37.7 pmol) and activated aluminium oxide (2.5 g, 24.5
mmol) were reacted according to the general procedure. Thersattbn was carried out at
200 °C for 5h. HPLC analysis of the reaction mixtuifeBr column (analyt.), 1.0 mL/min,
35°C, DCM/MeOH 3:7) did not indicate the formation of desired produet 2

methoxytriphenylene.

Condensation ofMethyl 2" -fluoro-[1,1":2',1" -terphenyl]-4-carboxylate (P4) Methyl 2
fluoro-[1,1"2",1“terphenyl}4-carbxylate (P4) (10.3 mg, 33.umol) and activated

aluminium oxide (3.0 g, 29.4 mmol) were reacted according to the general procedure. The



condensation was carried out atO2C for 5h. HPLC analysis of the reaction mixtufeByr
column (analyt.), 1.0 mL/min35°C, DCM/MeOH 3:7)did not indicate the formation of

desired product methyl triphenyle@ecarboxylate.

Condensation of2"-Fluoro-N,N-dimethyl-[1,1":2",1" -terphenyl]-4-amine (P5).2"-Fluoro-
N,N-dimethyt[1,1":2',1*terphenyl}4-amine P5) (10.3 mg, 35.4mol) and activated
aluminium oxide (2.6 g, 25.5 mmol) were reacted according to the general procedure. The
condensation was carried out at 2@0for 5h. HPLC analysis of the reaction mixtufeByr
column (analyt.), 1.0 mL/min, 3%, DCMMeOH 1:9)indicated the formation of a complex
mixture of several products. However, the formation of desired produt-

dimethyltriphenyler2-amine was not observed.

Condensation of 4-(2'-Fluoro-[1,1'-biphenyl]-2-yl)pyridine (P6). 4-(2-Fluoro[1,1-
biphenyl]-2-yl)pyridine (P6) (10.2 mg, 40.9 umol) and activated aluminium oxide (2.6 g, 25.5
mmol) was reacted according to the general procedure. The condensation was carried out at
200°C for 5h. HPLC analysis of the reaction mixtuéBr column (analyt.), 1.0 mL/min,

35°C, DCM/MeOH 1:9)indicated the formation of a complex mixture of several products.
However, the formation of desired produbtN-dimethyltriphenyler2-amine was not

observed.

Triphenyleno[1,2-blbenzofuran (T3). 4-(2-fluoro-[1,1-biphenyl}2-yl)dibenzo[b,d]furan

(15 mg, 44 umol) was reacted according to the general procedure using 2 g of activated
aluminium oxide. The condensation was carried o4&°C for 12 h. After extraction of
Al,0O3 with hot toluene (10 mL) andolvent evaporation the crude product was purified by
HPLC separation (PBr column, 5.0 mL/min, 40 °C, DCM/MeOH 1:1). Pure triphenyleno[1,2
b]benzofuranwas obtained as white solid (5.5 mg, 39 %J:NMR (400 MHz, CRCl,) U

9.95 (ddJ = 8.5, 1.1 Hz, 1H), 8.86 8.67 (m, 4H), 8.29 (d] = 8.5 Hz, 1H), 8.14 (dd] = 8.3,

1.3 Hz, 1H), 7.90 7.83 (m, 2H), 7.79 (ddd] = 8.3, 7.0, 1.4 Hz, 1H), 7.767.70 (m, 2H),



7.59 (ddd,J = 8.3, 7.3, 1.3 Hz, 1H), 7.48 (td,= 7.6, 0.9 Hz, 1H)*C NMR (126 MHz,
CD,Cl,) U 156.6, 154.3, 130.5, 130.4, 130.31, 130.29, 128.9, 128.6, 128.0, 127.9, 127.84,
127.82, 127.5, 124.4, 124.2, 123.9, 123.7, 123.6, 123.4, 120.9, 119.8, 119.0, 117.8, 112.2.
HPLC (PBr column, 1.0 mL/mir40 °C, MeOH/CHCI; 1:1) tg = 8.46 min). UV/Vis (DCM-
MeOH 1:1, 293 K):a:[nm]) = 360, 343, 321, 308, 297, 288DI MS m/z318 (M*, 100).

HRMS (APPI; Toluene)Chemical Formula: &H14S, calc.318.1045, found 318.1046.

Benzo[Htriphenyleno[2,1-d]thiophene (T4)'. 4-(2-fluoro-[1,1-biphenyl}2-yl)dibenzo[b,d
]thiophene (15 mg, 42 umol) was reacted according to the general procedure using 2 g of
activated aluminium oxide. The condensation was carried o@d@t’C for 12 h. After
extraction of A}JOz with hot tolueng(10 mL) and solvent evaporation the crude product was
purified by HPLC separation (PBr column, 5.0 mL/min, 40 °C, DCM/MeOH 1:1). Pure
benzo[b]triphenyleno[2;H]thiophenewas obtained as white solid (8 mg, 57 %): NMR

(400 MHz, CDQCly) 11 9.36 (dd,J = 8.3, 0.9 Hz, 1H), 8.90 (d,= 9.0 Hz, 1H), 8.84 (dd] =

8.2, 1.4 Hz, 1H), 8.82 8.78 (m, 1H), 8.77 8.72 (m, 1H), 8.54 (dJ = 8.7 Hz, 1H), 8.41

8.32 (m, 1H), 8.13 8.02 (m, 1H), 7.89 (ddd,= 8.4, 7.0, 1.4 Hz, 1H), 7.81 (dd#i= 8.1, 7.0,

1.2Hz, 1H), 7.77 7.70 (m, 2H), 7.64 7.54 (m, 2H)**C NMR (101 MHz, CDCl,) i 139.8,

136.1, 136.0, 135.3, 131.1, 130.6, 130.4, 130.0, 128.0, 128.0, 127.6, 127.6, 127.3, 127.0,
125.3, 124.5, 123.9, 123.7, 122.5, 122.0, 121.2, 1HP1C (PBr column, 1.0 kdmin, 35

°C, MeOH/CHCI, 1:1) tg = 11.13 min). UV/Vis (DCM-MeOH 1:1, 293 K)=[nm]) = 368,

351, 329, 318. HRMS (APPI; Toluen&¥hemical Formula: &H;4S, calc.334.0816, found

334.0817.

Benzop]triphenyleno[1,2-d]thiophene (T5 and Benzop]triphenyleno[2,3-d]thiophene
(T6). 2-(2-Fluoro[1,1-biphenyl}2-yl)dibenzop,d]thiophene P)9 (10.3mg, 29.1 umol) and
activated aluminium oxide (3.2 g, 31.4 mmol) were reacted according to the general

procedure. The condensation was carried oudl@f@ for 4h. After extraction of AIO;with



0-DCB (10mL) and evaporation of the solvent, the two isomers were separated by HPLC
chromatography (PBr column (semiprep), si/min, 40°C, DCM/MeOH 7:3). Both
isomers were isolated as white solidg5( 5.1mg, 52%, T6: 2.3mg, 24%).
Benzoptriphenyleno[1,2-d]thiophene (T5)" 'H NMR (400 MHz, CRCly) 4 8.87 (dd,J =

8.2, 1.0 Hz, 2H), 8.71 8.58 (m, 4H), 8.56 8.53 (m, 1H), 8.06 (dJ = 8.7 Hz, 1H), 7.96
(ddd,J = 8.0, 1.2, 0.6 Hz, 1H), 7.737.67 (m, 3H), 7.50 7.43 (m, 2H), 7.31 (ddd} = 8.3,

7.1, 1.2 Hz, 1H)!*C NMR (100 MHz, CRCly) U 140.8, 140.3, 137.2, 131.4, 130.9, 130.4,
130.2, 129.4, 129.0, 128.9, 128.7, 128.3, 128.0, 127.4, 126.6, 125.9, 1250, 12316,
123.5, 123.4, 122.2, 121.BIPLC (PBr column (analyt.), 1.0 mL/min, 35 °C, DCM/MeOH
1:1) tr = 7.51 min. UV/vis (DCM/MeOH)pmax 377, 360, 339, 324 (sh), 308 (sh), 295, 279,
270, 260, 250 nLDI MS m/z334 (M, 100).HR MS (APPI) calcd. for @H1.S (M* #100)
m/z334.0811, found 334.0818enzop]triphenyleno[2,3-d]thiophene (T6): *H NMR (400

MHz, CDCl,) Ui 9.44 (s, 1H), 9.12 (s, 1H), 8.898.87 (m, 1H), 8.75 8.66 (m, 3H), 8.46

8.42 (m, 1H), 7.96 7.91 (m, 1H), 7.77 7.68 (m, 4H), 7.60 7.53 (m, 2H)*C NMR (100

MHz, CD.Cl,) [J 4 140.7, 139.5, 135.8, 135.6, 130.4, 130.4, 130.0, 129.8, 129.6, 128.0,
127.9, 127.9, 127.8, 127.6, 125.2, 123.9, 123.9 123.9, 123.6, 123.4, 122.3, 117.4, 116.3.
HPLC (PBr column (analyt.), 1.0 mL/min, 35 °C, DCM/MeOH 1tdF 11.55 min. UV/vis
(DCM/MeOH) amax 372, 353, 332, 318, 286, 273, 263 (sh), 251 nm. LDI 8334 (M,

100). HR MS (APPI) calcd. for GH14S (M* ,AlOO)m/z334.0811, found 334.0812.

2-Chlorotriphenylene (T7)"°. 4"-Chloro-2-fluoro-1,1":2",1*terphenyl P10) (10.1 mg, 35.7
pmol) and activated aluminium oxide (3.0 g, 29.4 mmol) were reacted according to the
general procedureThe condensation was carried out at 260 °C foh.1After Soxhlet
extraction of A}Oswith toluene (50mL) overnight and solvent evagation the crude product

was purified by HPLC separation (PBr column, sml/min, 40°C, DCM/MeOH 1:1). Pure
2-chlorotriphenyleneT7) was obtained as white solid (6.4 mg,%% *H NMR (400 MHz,

CD,Cl,) U 8.607 8.55 (m, 2H), 8.54 8.46 (m, 4H), 7.65 7.57 (m, 4H), 7.54 (dd] = 8.8,



2.2 Hz, 1H).**C NMR (100 MHz, CRCl,) 11133.7, 131.6, 130.5, 130.0, 129.5, 129.0, 128.6,
128.4, 128.0, 127.9, 127.9, 127.8, 125.5, 123.8, 123.8, 123.8, 123.7, KPR @. (PBr
column, 1.0 mL/min, 35 °C, MeOH/CEI, 1:1) tg = 6.92 min. UV/vis (CHCl,/MeOH) amax

346, 338, 331, 323, 317 (sh), 307 (sh), 286, 276, 260, 252DIMS mM/z262 (M', 100%).

2-Bromotriphenylene (T8)'%. 4"-Bromo-2-fluoro-1,1:2',1"-terphenyl (P11) (10.2 mg, 31.2
pmol) and activated aluminium oxide (3.0 g, 29.4 mmol) were reacted according to the
general procede. The condensation was carried out at 250 °C fbh.1After Soxhlet
extraction of A}JOz with toluene (50mL) overnight and solvent evaporation the crude product
was purified by HPLC separation (PBr column, s/min, 40°C, DCM/MeOH 1:1). Pure
2-bromotiphenylene T8) was obtained as white solid (61, 68%): *H NMR (400 MHz,
CD,Cl,) 18.78 (d,J = 2.1 Hz, 1H), 8.68 8.63 (m, 2H), 8.62 8.54 (m, 2H), 8.51 (d] = 8.8

Hz, 1H), 7.76 (ddJ = 8.8, 2.1 Hz, 1H), 7.7B 7.65 (m, 4H)*C NMR (100 MHz, CBCL,) i

131.9, 130.6, 130.5, 130.1, 129.5, 129.0, 128.9, 128.4, 128.1, 127.9, 127.9, 126.6, 125.6,
123.8, 123.8, 123.7, 123.6, 122HPLC (PBr column, 1.0 mL/min, 35 °C, MeOH/QEl,

1:1) tr = 7.36 min. UV/vis (CHCIl,/MeOH) amax 347, 338, 331, 323, 307 (st186, 276, 261,

253, 223 (sh) nm. HR MS (APPI) calcd. forgB.,Br (M*,AlOO) m/z 306.0039, found

306.0046.

2-lodotriphenylene (T9)'2 2-Fluoro-4"-iodo-1,1:2',1"-terphenyl(P12) (10.0 mg,26.7umol)

and activated aluminium oxide (1.5 g, 14.7 mmol) were reacted according to the general
procedure. The condensation was carried out at 240 °C for ARer Soxhlet extraction of
Al,O3 with toluene (50mL) overnight and solvent evaporation thhade product was purified

by HPLC separation (PBr column, 5r./min, 40°C, DCM/MeOH 7:3). Pure -2
iodotriphenylene T9) was obtained as white solid (618, 73%): *H NMR (400 MHz,
CD.Cl,) 119.00 (d,J = 1.8 Hz, 1H), 8.7118.55 (m, 4H), 8.39 (d] = 8.7 Hz, 1H), 7.96 (dd] =

8.7, 1.8 Hz, 1H), 7.74.65 (m, 4H);"*C NMR (100 MHz, CRCl,) i 136.3, 132.9, 132.1,



130.4, 130.2, 129.5, 129.5, 128.7, 128.3, 128.2, 127.9, 127.9, 125.5, 123.8, 123.7, 123.5, 93.7
(one signal coincident or not observeHPLC (PBr column (analyt.), 1.0 mL/min, 35 °C,
DCM/MeOH 1:1)tg = 7.97 min. UV/vis (DCM/MeOHpmax 348, 339, 332, 323, 309 (sh), 299

(sh) 287 (sh), 279 (sh), 262, 256 nm. LDI M®z354 (M’, 100). HR MS (APPI) calcd. for

CigHul (M7 ,AlOO)m/2353.9900, foun53.9895.

The same method was used for the CDHPPD8 P16 P17 Yields of T9 are given in the

figure 3.

Condensation ofP14. P14 (10.0 mg, 26.7umol) and activated aluminium oxide (2.6 g, 25.5
mmol) were reacted according to the general procedurecdifsensation was carried out at
190°C for 12h. HPLC analysis of the reaction mixtuf@Br column (analyt.), 1.0 mL/min,
35°C, DCM/MeOH1:1) indicated the formation of taiphenylene However, the formation of

desired product-iodotriphenylenavas notobserved.

Condensation ofP18 P18(10.0 mg, 26.7umol) and activated aluminium oxide (2.6 g, 25.5
mmol) were reacted according to the general procedure. The condensation was carried out at
190°C for 12h. HPLC analysis of the reaction mixtufBr column(analyt.), 1.0 mL/min,

35°C, DCM/MeOH1:1) indicated the formation of taiphenylene However, the formation of

desired product-iodotriphenylenavas not observed.

Condensation ofP19 P19(10.0 mg, 26.7umol) and activated aluminium oxide (2.6 g, 25.5
mmol) were reacted according to the general procedure. The condensation was carried out at
240°C for 24 h. HPLC analysis of the reaction mixtuf@Br column (analyt.), 1.0 mL/min,

35°C, DCM/MeOH1:1) indicated no reaction

2-(4-iodophenyl)triphenylene (T10). 2-fluoro-4"-iodo-1,1"2',1":4",1*guaterphenyl (10.0
mg, 22.2 umol) and activated aluminium oxide (3.0 g, 29.4 mmol) were reacted according to

the general procedure. The condensation was carried out at 190°C HorAG8r Soxhlet



extraction of AJOswith toluene (50nL) overnight and solvent evaporation, the crude product

was purified by HPLC separation (PBr column, si0/min, 40°C, DCM/MeOH 4:6). Pure
2-(4-iodophenyl)triphenylene was obtained as white solid (&4, 85 %):'H NMR (400

MHz, CDCE) Ui 8.82 (d,J = 1.9 Hz, 1H), 8.76 8.71 (m, 2H), 8.70 8.7 (m, 3H), 7.8&.85

(m 3H), 7.727.67 (m, 4H), 7.6Q 7.53 (m, 2H)}*C NMR (126 MHz,CDCl;) U 140. 7, 123
138.0, 130.2, 130,11299, 129.6, 12%, 129.2, 129.2, 127.5, 127.4, 1271#27.3, 126.0,

124.1, 123.4, 123.4, 123.3, 121.6, 9FHPLC (PBr column (analyt.), 1.0 mL/mid0 °C,

DCM/MeOH 4.6) tg = 13.86 min. UV/vis (DCM/MeOH) amax 305, 278, 2621m. HRMS

(APPI) calcd. for GsHysl (M™* ,AlOO)m/z430.0213, found 430.0218.

3-lodobenzofghi]fluoranthene (T11). 1-Fluoro-4-iodobenzo§]phenanthrene R20) (10.2

mg, 27.4 umol) and activated aluminium oxide (2.5 g, 24.5 mmol) were reacted according to
the general procedure. The condensation was carried out at 180 °ChfoAft@r extraction

of Al,O3 with toluene (10mL) and solvent evaporation purei@lobenzo[ghi]fluoranthene

(T8) was obtained as yellow solid (9.6 mg,®9: ‘*H NMR (400 MHz, CDC}) i 8.09 (d,J =

7.3 Hz, 1H), 8.06 (dJ = 7.0 Hz, 1H), 7.98 7.89 (m, 4H), 7.81 (d] = 8.8 Hz, 1H), 7.78 (d]

= 7.3 Hz, 1H), 7.66 (dd] = 8.0, 7.0 Hz, 1H)**C NMR (100 MHz, CDC}J) Ui 137.9, 137.8,
136.7, 133.9, 132.9, 132.8, 131.0, 129.3, 128.6, 127.8, 127.3, 127.0, 126.9, 126.6, 124.9,
1247, 123.7, 96.6HPLC (PBr column (analyt.), 1.0 mL/min, 35 °C, DCM/MeOH 1td F

9.22 min. UV/vis (DCM/MeOH)arax 403 (sh), 384 (sh), 360, 342, 326, 294, 283, 248, 234
nm. LDI MS m/z352 (M', 100). HR MS (APPI) calcd. for gHsl (M* 2100)m/z351.9743,

found 351.9738.

3-(3-lodophenyl)benzophi]fluoranthene (T12). 1-Fluoro-4-(3-
iodophenyl)benzajphenanthrene R21) (10.3 mg, 23.umol ) and activated aluminium
oxide (2.2 g, 21.6 mmol) were reacted according to the general procedure. The condensation

was arried out at 180 °C for 12 After extraction of AIO;with toluene (10nL) and solvent



evaporation pure-8-iodophenyl)benzafhilfluoranthene T9) was obtained as yellow solid
(9.5 mg, 97 %)*H NMR (400 MHz, CDQCl,) 1i8.21 (d,J = 7.2 Hz, 1H), 8.18 (dJ = 7.0 Hz,

1H), 8.11 (tJ = 1.7 Hz, 1H), 8.06 7.96 (m, 5H), 7.84 (ddd,= 7.9, 1.8, 1.0 Hz, 1H), 7.76

7.70 (m, 2H), 7.68 (d] = 7.2 Hz, 1H), 7.32 (f) = 7.8 Hz, 1H)!*C NMR (100 MHz, CRCl,)

0 141.8, 138.7, 138.6, 137.036.8, 136.5, 133.6, 133.4, 132.9, 130.2, 129.4, 128.9, 128.5,
127.7,126.9, 126.7, 126.5, 125.6, 125.5, 125.1, 124.9, 123.6, 123.5;1BAG.(PBr column
(analyt.), 1.0 mL/min, 35 °C, DCM/MeOH 1:13 = 9.36 min. UV/vis (DCM/MeOH )emax

404 (sh), 359, 344296, 285, 265, 259, 249 nm. LDl M8/z 428 (M', 100%). HR MS

(APPI) calcd. for GsHisl (M* ,AlOO)m/z428.0056, found 428.0049.

Condensation ofPS1 PS1 (47 mg, 130umol) and activated aluminium oxide (2.6 g, 25.5
mmol) were reacted according to the general procedure. The condensation was carried out at

200°C for12h. *H NMR of the reaction mixture indicated no reaction

Condensation ofPS2 PS2 (40 mg, 120umol) and activated aluminium oxide (2.6 g, 25.5
mmol) were reacted according to the general procedure. The condensation was carried out at

200°C for12h. *H NMR of the reaction mixture indicated no reaction
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3 Spectroscopic Analysis and Characterization

3.1 Building Blocks 1i 12 and Precursors P119
2-Bromo-2 fluoro-1 , -ighenyl (1)
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Figure S1: 'H NMR spectrum oR-bromo-2 -@luoro-1 , -highenyl(1) (in CDCL).
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Figure S2: 3C NMR spectrum o-bromo2 dluoro-1 , -Bighenyl(1) (in CDCly).

WDODIDmO— M
Lo or il or N oo I o I o B o B o]
— T T —
— T T T
R ]

'j \

-113.3 -113.5 1137 -113.9 -114.1 -114.3
chemical shift (ppm)
g
T T T T T T T T I‘_ T T T T T
0 -10 -20 =30 -40 -50 -60 =70 -80 -90 =100 -0 1200 130 -140 0 150 160 170 180
chemical shift (ppm)

Figure S3: ‘% NMR spectrum o-bromo-2 -#uoro-1 , -highenyl(1) (in CDCL) Il



oo 10 20 L 40 50 aa Ta (L

Figure $4: HPLC chromatogram d*-broma2 ®uoro-1 , -Aighenyl(1) (PBr column (anal.), 1.0 mL/min, 35 °C,
MeOH/DCM 9:1),tg = 4.36min, (inset) UV/vis spectrum.

( 2FR@uoro-[ 1 ;biph&nyl]2-yl)boronic acid (2)
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Figure S5: 'H NMR spectrum of 2fldoro-[ 1 biph&nyl]2yl)boronic acid(2) (in DMSO-ds, 30°C).
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Figure S6: 1*C NMR spectrum (fluorine decoupled.) @f2flaoro-[ 1 ;biph&nyl]2yl)boronic acid(2) (in DMSO-dg, 30°C).
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Figure S7: HSQC of( 2fldoro-[ 1 ;biph&nyl]2yl)boronic acid(2) (in DMSO-dg, 30°C).
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Figure S8: °F NMR spectrum (proton decoupled)(of2fléoro-[ 1 sbiph&nyl]2yl)boronic acid(2) (in DMSO-dg, 30°C).
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Figure S9: HPLC chromatogram df 2fldoro-[ 1 ;biph&nyl]2yl)boronic acid(2) (PBr column (anal.), 1.L/min, 35 °C,

MeOH/DCM 9:1),tg = 4.17min, (inset) UV/vis spectrum.
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Figure S10: HR MS (APPI) spectrum df 2fldoro-[ 1 ;biph&nyl]2yl)boronic acid(2), m/z216.0754 (M, 100%).

2-Fluoro-4"-methyl-1,1":2',1" -terphenyl! (P1)
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Figure S11: 'H NMR spectrum of gluoro-4"-methyk1,1":2', 1 terphenyl P1) (in CD,Cl,).
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Figure S12: *3C NMR spectrunof 2-fluoro-4"-methyl1,1':2",1"terphenyl P1) (in CD,C,).
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Figure S13: Y NMR spectrunof 2-fluoro-4"-methyt1,1':2', 1%terphenyl P1) (in CD,Cl,).
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Figure S14: HPLC chromatogram (PBr column, 1.0 mL/min, 5 CHCI,/MeOH 3:7, tz = 4.34min) and UV/vis spectrum
(inset)of 2-fluoro-4"-methyt1,1':2',1*terphenyl P1).
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Figure S15: HR MS (APPI) spectrum of-Huoro-4"-methyt1,1":2', 1*terphenyl P1), m/z262.1147(M*, 100%).



4" -(Tert-butyl)-2-fluoro-1,1":2',1" -terphenyl (P2)
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Figure S16: *H NMR spectrum of 4{(tert-butyl)-2-fluoro-1,1":2',1"terphenyl P2) (in CDCL).
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Figure S17: **C NMR spectrunof 4" (tert-butyl)-2-fluoro-1,1":2",1"terphenyl P2) (in CDCL).
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Figure S18: *F NMR spectrunof 4™ (tert-butyl)-2-fluoro-1,1":2',1"terphenyl P2) (in CDCL).

mAU
J|Extract-288nm.4nm (1.00)

] 00 ™Y
275+ -
4 o«
4 850 o
250 800

] 750
25 F 700

1 e50]
200-]

] 6009

p 550
175

] 500

150 450
4 400+
125 3504
] 2003
100
] 2507
757 2004

50-]
25
solvent .
9 2500 2750 3000 nm
[
oo T Talo T T T2 T T AT T T Ao T T sl T T Teo T T T T Tin

Figure S19: HPLC chromatogram (PBr column, 1.0 mL/min, €5 DCM/MeOH 1:1, t; 3.82min) and UV/vis spectrum
(inset)of 4" (tert-butyl)-2-fluoro-1,1":2',1*terphenyl P2).
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Figure S20: HR MS (APPI) spectrum of 4(tert-butyl)-2-fluoro-1,1':2",1*terphenyl P2), m/z304.1619M", 100%).

2-Fluoro-4"-methoxy-1,1":2",1" -terphenyl (P3)
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Figure S21: *H NMR spectrurof 2-fluoro-4"-methoxy1,1':2',1%terphenyl(P3) (in CD,CL,).
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Figure S22: *3C NMR spectrunof 2-fluoro-4"-methoxy1,1':2',1“terphenyl(P3) (in CD,Cl,).
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Figure S23: Y% NMR spectrunof 2-fluoro-4"-methoxy1,1':2',1*terphenyl(P3) (in CD,Cl,).
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Figure S24: HPLC chromatotam PBrcolumn, 1.0 mL/min, 38C, DCM/MeOH 3:7), tr = 4.38 minand UV/vis spectrum
(inset)of 2-fluoro-4"-methoxy1,1":2",1*terphenyl(P3).
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Figure S25: HR MS (APPI) spectrum dI-fluoro-4"-methoxy1,1":2',1*terphenyl P3), m/z278.1100 (M, 100%).



Methyl 2"-fluoro-[1,1":2',1" -terphenyl]-4-carboxylate (P4)
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Figure S26: *H NMR spectrum ofnethyl 2*fluoro-[1,1":2',1"terphenyl}4-carboxylate(P4) (in CD,Cl,).
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Figure S27: 3C NMR spectrunof methyl 2*fluoro-[1,1':2',1"terphenyl}4-carboxylatg(P4) (in CD,Cl,).
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Figure S28: *F NMR spectrunof methyl 2*fluoro-[1,1':2",1"terphenyl}4-carboxylatg(P4) (in CD,Cl,).
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Figure S29: HPLC chromatotam (PBrcolumn, 1.0 mL/min, 33C, DCM/MeOH 3:7), tg = 4.46 minand UV/vis spectrum
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Figure S30: HR MS (APPI) spectrum d"-fluoro-[1,1":2',1"terphenyl}4-carboxylate P4), m/z307.1123 (M, 100%).
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Figure S32: **C NMR spectrunof 2"-fluoro-N,N-dimethy[1,1":2', 1“terphenyl}4-amine(P5) (in CD,CL,).
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Figure S33: *%F NMR spectrunof 2"-fluoro-N,N-dimethyH[1,1":2', 1 terphenyl}4-amine(P5) (in CD,CL,).
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Figure S34: HPLC chromatogam (PBr column, 1.0 mL/min, 3%, DCM/MeOH 3:7), t; = 4.61 minand UV/vis spectrum
(inset)of 2"-fluoro-N,N-dimethyt[1,1":2',1“terphenyl}4-amine(P5).
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Figure S35: HR MS (APPI) spectrum d"-fluoro-N,N-dimethyt[1,1":2',1*terphenyl}4-amine P5), m/z291.1424 (M,
100%).

4-(2'-Fluoro-[1,1'-biphenyl]-2-yl)pyridine (P6)
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Figure S36: *H NMR spectrum ofi-(2-fluoro-[1,1-biphenyl} 2-yl)pyridine (P6) (in CDCL).
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Figure S37: °C NMR spectrum of-(2-fluoro-[1,1-biphenyl}-2-yl)pyridine (P6) (in CDCL).
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Figure S38: 1°F NMR spectrum o#-(2-fluoro-[1,1-biphenyl} 2-yl)pyridine (P6) (in CDCL).
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Figure S39: HPLC chromatogram (PBr column (analytL)0 mL/min, 35°C, DCM/MeOH 1:9 t; 4.98min) and UV/vis
spectrum (inset) of-(2-fluoro-[1,1-biphenyl}2-yl)pyridine (P6).
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Figure $40: HR MS (APPI) spectrum of-(2-fluoro-[1,1-biphenyl}2-yl)pyridine (P6), m/z250.1034 (M, 100%).



4-(2'-fluoro-[1,1'-biphenyl]-2-yl)dibenzol[b,d]furan (P7).
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Figure S41:*H NMR spectrum ofi-(2-fluoro-[1,1-biphenyl}-2-yl)dibenzo[b,d]furan(P7) (in CDCL).
e
T v 7
I ] [
I
| i
1
| II ‘ |
1 |
L] L]
| ‘ |
1;50 1‘55 1;0 l‘l+5 1“!0 1;5 1:‘50 1‘25 1I20 115 1]‘.0
f1 (ppm)
1
b
[]
1
I
i IH |I
200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 1]
f1 (ppm)

Figure S4: **C NMR spectrum of-(2-fluoro-[1,1-biphenyl}2-yl)dibenzo[b,d]furar(P7) (in CDCL,).
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Figure S43: **F NMR spectrum ofi-(2-fluoro-[1,1-biphenyl}2-yl)dibenzo[b,d]furar(P7) (in CD,Cl,).
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Figure $44: HPLC chromatogram (PBr column (analyl)0 mL/min, 40C, DCM/MeOH4:6, t; 3.95min) and UV/vis
spectrum (inset) of-(2-fluoro-[1,1-biphenyl}2-yl)dibenzo[b,d]furan(P7).



4-(2'-fluoro-[1,1'-biphenyl]-2-yl)dibenzo[b,d]thiophene (P8).
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Figure S45: *H NMR spectrum ofi-(2-fluoro-[1,1-biphenyl}-2-yl)dibenzo[b,d]thiophenéP8) (in CDCL).
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Figure S46: **C NMR spectrum ofi-(2-fluoro-[1,1-biphenyl}-2-yl)dibenzo[b,d]thiophenéP8) (in CD,CL,).



=11537

-115.37

[
T T T T T T T T T T T T T T
14.7 -115.0 115.3 115.6 -115.9
f1 (ppm)
i
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180

f1 (ppm)

Figure S47: **F NMR spectrum ofi-(2-fluoro-[1,1-biphenyl}2-yl)dibenzo[b,d]thiophené&P8) (in CD,CL).
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Figure $48: HPLC chromatogram (PBr column (analyfL)0) mL/min, 40C, DCM/MeOH4:6, tz 7.86min) and UV/vis
spectrum (inset) of-(2-fluoro-[1,1-biphenyl}2-yl)dibenzo[b,d]thiophenéP8).



2-(2'-Fluoro-[1,1'-biphenyl]-2-yl)dibenzo[b,d]thiophene (P9)
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Figure $49: *H NMR spectrum of-(2-fluoro-[1,1-biphenyl}-2-yl)dibenzop,d]thiophene P9) (in CDCL).
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Figure S50: **C NMR spectrum of-(2-fluoro-[1,1-biphenyl}2-yl)dibenzop,d]thiophene P9) (in CDCL).
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Figure S51: *F NMR spectrum o2-(2-fluoro-[1,1-biphenyl}-2-yl)dibenzop,d]thiophene P9) (in CDCL).
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Figure S52: HPLC chromatogram (PBr column, 1.0 mL/min, €5 DCM/MeOH 1:1)tz = 4.93 min and UV/vis spectrum
(inset) of2-(2-fluoro-[1,1-biphenyl}2-yl)dibenzop,d]thiophene P9).
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Figure S53: HR MS (APPI) spectrum d-(2-fluoro-[1,1-biphenyl}2-yl)dibenzop,d]thiophene P9),.m/z354.0881(M*,

100%).
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Figure S54: *H NMR spectrum o#i"-chloro-2-fluoro-1,1':2',1"terphenyl P10) (in CDCl).
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Figure S55: *C NMR spectrum ofi"-chloro-2-fluoro-1,1':2',1%terphenyl P10) (in CDCL).
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Figure S56: % NMR spectrum oéi"-chloro-2-fluoro-1,1":2',1*terphenyl P10) (in CDCl).
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Figure S57: HPLC chromatogram (PBr column, 1.0 mL/min, @5 DCM/MeOH 2:8 1z = 4.80min) and UV/vis spectrum
(inset) of4"-chloro-2-fluoro-1,1"2',1*terphenyl P10).
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Figure S58. HR MS (APPI) spectrum of"-chloro-2-fluoro-1,1":2',1*terphenyl P10), m/z282.0599 (M, 100%).
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Figure S59; *H NMR spectrum oft-bromo-2-fluoro-1,1":2",1*terphenyl P11) (in CDCl).
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Figure S60: **C NMR spectrum o#"-bromo-2-fluoro-1,1':2',1terphenyl P11) (in CDCL).
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Figure S61: *°F NMR spectrum ofi"-bromo2-fluoro-1,1":2",1"terphenyl P11) (in CDCL).
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Figure S62: HPLC chromatogram (PBr column, 1.0 mL/min, €5 DCM/MeQH2:8, tz = 5.08min) and UV/vis spectrum
(inset) of4"™-bromo-2-fluoro-1,1":2',1*terphenyl P11).
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Figure S63: HR MS (APPI) spectrum cf"-bromo-2-fluoro-1,1":2',1*terphenyl P11), m/z326.0107 (M, 100%).
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Figure S64: *H NMR spectrunof 2-fluoro-4"-nitro-1,1':2',1terphenyl(3) (in CDCL).
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Figure S65: 3C NMR spectrunof 2-fluoro-4"-nitro-1,1':2',1*terphenyl(3) (in CDCl).
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Figure S66: 1% NMR spectrunof 2-fluoro-4"-nitro-1,1":2",1"terphenyl(3) (in CDCl).
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Figure S67: HPLC chromatogram (PBr column (analyt.), 1.0 mL/min,@5DCM/MeOH 3:7,  4.56 min) and UV/vis
spectrum (inset) of-Buoro-4"-nitro-1,1":2",1*terphenyl(3).
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Figure S68: HR MS (APPI) spectrum of-Buoro-4"-nitro-1,1":2',1*terphenyl 8), m/z2930845(M*, 100%).
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Figure S69: *H NMR spectrunof 2"-fluoro-[1,1':2',1"terphenyl}4-amine(4) (in CDCL).
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Figure S70: 3C NMR spectrum of 2fluoro-[1,1':2',1"terphenyl}4-amine(4) (in CDCl).
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Figure S71: *F NMR spectrum of 2fluoro-[1,1':2',1"terphenyl}4-amine(4) (in CDCl).
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Figure S72: HPLC chromatogram (Buckyprep column (analyt.), 1.0 mL/min, 35 °C, DCM/MeOHz48)4 min) and

UV/vis spectrum (inset) of 2fluoro-[1,1":2',1*terphenyl}4-amine(4).



Display Report

Analysis Info Acquisition Date 12/16/2019 2:24:29 PM
Analysis Name Di\Data\2019\Amsharov-2019\Steiner-AS-399-appi-.d
Method tune_low-APPL.m Operator MD
Sample Name Instrument maxis 288882.20183
Comment CH2CI2 TOL
Acquisition Parameter
Source Type APPI lon Polarity Positive Set Nebulizer 2.0 Bar
Focus Not active Set Capillary 700V Set Dry Heater 220°C
Scan Begin 50 miz Set End Plate Offset -500 v Set Dry Gas 1.0 Vmin
Scan End 1550 mfz Set Charging Voltage ov Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 250°C
Intens. +MS, 0.8-1.0min #23-29|
%108
8 F 2634107 264.1174
6
4
2 265.1206
. | Il ﬁ
x10 NIy CmHufN, 263.1105|
1+
8 263.1105
6
4
1+
2 2641137
1+
| 2651172
0 _ it
2625 263.0 2635 26840 2845 265.0 mz
Meas.m/z # lon Formula miz e [ppm] mSigma #msSigma Score rdb e Conf N-Rule
263.1107 1 C18H14FN 263.1105 07 465.7 1 10000 120 odd ok
Steiner-AS-399-appi-d
Bruker Compass DataAnalysis 4.2 printed: 12/16/2019 2:29:49 PM by:  MD Page 1of 1

Figure S73: HR MS (APPI) spectrum of 2luoro-[1,1":2',1"terphenyl}4-amine @), m/z263.1107 (M, 100%).
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Figure S74: *H NMR spectrunof 2-fluoro-4 &idilo-1 , 1 6 -tetphienyl @18) (in CDCL).
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Figure S75: *3C NMR spectrunof 2-fluoro-4 éidilo-1 , 1 6 -tétphenyl B18) (in CDCL).
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Figure $41: Y% NMR spectrum of Zluoro-4 éidilo-1 , 1 & :tephenyl B18) (in CDCL).



m
“Bdract-280nm,4nm (1.00) mAU 1
900 11007
] 1 8
0 1000 P
800 ]
1 a00]
750 ]
700 800-]
650 F ]
1 7004
600 b
550 00-]
500 ]
1 500
450 ]
400 4004
350-] 1
1 300
300 1
0] 200
200 1
] 1004
150- b
100 o]
50 i
1 — — — :
= 2600 | 2750 3000 m
E |
AR e B et T A e o N NN S s e e e S L A
00 10 20 20 40 50 60 70 80 min

Figure S77: HPLC chromatogram (PBr column (analyt.), 1.0 mL/min;,@5DCM/MeOH 2:8, £ 5.50 min) and UV/vis

spectrum (insetpf 2-fluoro-4 Gidilo-1 , 1 6 -tedphenyl B12).
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Figure S78: HR MS (APPI) spectrum of-fluoro-4 8idblo-1 , 1 0 :tetphenyl Bld),.m/z373.9968 (M, 100%).



2-fluoro-3"-iodo-1,1":2',1" -terphenyl (P13).

Figure S79: *H NMR spectrum of-fluoro-3"-iodo-1,1':2',1%terphenyl P13) (in CD,Cl,).

Figure S80: *C NMR spectrum of-fluoro-3"iodo-1,1":2",1*terphenyl P13) (in CD.Cl,).

































































































































































































































