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ADDITIONAL SCREENING DATA
Screening of boronic acid derivatives as nucleophiles
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Scheme S1. Different boronic acids (5-9) which were tested as nucleophiles in the Suzuki Miyaura coupling and
their corresponding products (10-14).
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Table S1. Ligand Screening for the coupling of different fluorinated boronic acids to 2,3,5,6-
tetrafluoroiodo-benzene.

15 mol% Ligand
5 mol% Pdy(dba)s

R F R F
HO, — K,CO4 —
I+ B / /
Hd \ \Fm THF/toluene/H,0 (3:3:1) \ \Fm
o F 95 °C, 60 h FF
entry?® boronic acid ligand product yield
1 2 CylohnPhos 3 98%
2 5 CylohnPhos 10 88%
3 6 CyJohnPhos® 11 35%
4 7 CyJohnPhos® 12 40%
5 8 CyJohnPhos 13 31%
6 9 CylohnPhos 14 -
8 5 DavePhos 10 98%
9 5 MePhos 10 94%
10 5 RuPhos 10 90%
11 5 XPhos 10 99%
12 5 SPhos 10 94%
14 6 DavePhos® 11 36%
15 6 MePhos® 11 45%
16 6 RuPhos 11 47%
17 6 XPhos 11 45%
12 6 SPhos® 11 48%
14 7 DavePhos® 12 38%
15 7 MePhos® 12 86%
16 7 RuPhos 12 27%
17 7 XPhos 12 28%
18 7 SPhos® 12 74%
20 8 DavePhos 13 58%
21 8 MePhos 13 -
22 8 RuPhos 13 27%
23 8 XPhos 13 15%
24 8 SPhos® 13 €
25 8 without 1 DavePhos 13 19%
26 9 DavePhos 14 -
27 9 MePhos 14 -
28 9 RuPhos 14 -
29 9 XPhos 14 -
30 9 SPhos 14 -

3Reactions were performed with 1 equiv. 1 and the corresponding boronic acid and 2.2 equiv. of Na,CO3 with 5 mol% Pd,(dba); and
a 15 mol% of the corresponding ligand at 95°C for 60h on a 0.18 mmol scale. bcontains significant amounts of a homocoupling side
product (>2%). ‘complex product mixture.
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Screening Data: Boronic Acid Protecting Groups
Table S2. Ligand Screening for the coupling of different fluorinated protected boronic acids to 2,3,5,6-
tetrafluoroiodo-benzene.

15 mol% Ligand
5 mol% Pdy(dba)s

F F F F
@ K,CO4 —
| + PG-B / > /
\ \Fm THF/toluene/H,0 (3:3:1) \ \Fm
FoF 95 °C, 60 h FF
entry?® protected boronic acid ligand product yield
1 0 CylohnPhos 12 76%
2 ><: \B F DavePhos 12 84%
3 o MePhos 12 79%
4 F F RuPhos 12 68%
5 15 XPhos 12 58%
6 SPhos 12 61%
7 0] CylohnPhos 12 80%
8 Hk DavePhos 12 68%
9 % MePhos 12 73%
10 _N*B\‘QF RuPhos 12 80%
11 KWO AN XPhos 12 61%
12 o SPhos 12 51%
16

13 F CyJohnPhos® 11 78%
14 o) DavePhos® 11 52%
15 ><: B F MePhos® 11 78%
16 (0] RuPhos 11 63%
17 F XPhos 11 30%
18 17 SPhos® 11 29%
19 F F CylohnPhos 13 20%
20 o} DavePhos 13 10%
21 >< B MePhos 13 82%
22 o RuPhos 13 39%
23 FF XPhos 13 -
24 18 SPhos 13 -
25 F CylohnPhos 20 24%
26 o) DavePhos 20 62%
27 ><: B F MePhos 20 10%
28 (0] RuPhos 20 10%
29 F F XPhos 20 17%
30 19 SPhos 20 10%

2Reactions were performed with 1 equiv. 1 and the corresponding boronic acid and 2.2 equiv. of
Na,CO3; with 5 mol% Pd,(dba)s; and a 15 mol% of the corresponding ligand at 95°C for 60h on a 0.18
mmol scale. Pcontains significant amounts of a homocoupling side product (>2%).
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Table S3. Homocoupling in the reactions of 1 with the electrophiles 6 and 17.

entry ligand homocoupling? (6; B(OH),)
1 CylohnPhos 30%

2 DavePhos 22%

3 MePhos 20%

4 SPhos 8%

2Homocoupling was determined by GC in the final product mixture.

homocoupling?® (17; B-ester)
7%

19%

9%

5%



Spectroscopic Data: Polyfluorinated Biphenyls

SPECTROSCOPIC DATA

Polyfluorinated Biphenyls
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Figure S1 'H-NMR: 2,3,3',4',5,5',6-Heptafluoro-1,1'-biphenyl



19F NMR (235 MHz, Chloroforé)- -133.34 (dd/ = 20.4, 8.0 Hz), -137.54
-143.73 (m), -158.25 ({t=20.7, 6.4 Hz).

-138.26 (m), -143.25
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Figure S2 19F-NMR: 2,3,3',4',5,5',6-Heptafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls | =cf

19F NMR (235 MHz, Chlorofora)d -133.34 (d/ = 20.5 Hz), -137.41 — -138.40 (m), -142.83 — -144.21
(m), -158.26 (&= 20.5 Hz).
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Figure S3 19F-NMR {*H}: 2,3,3',4',5,5',6-Heptafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data
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2,3,3',4',5,5' 6-Heptafluoro-1,1'-biphenyl
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Figure S4 13C NMR



Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S5 El-Spectrum (EI*): 2,3,3',4',5,5',6-Heptafluoro-1,1'-biphenyl

Figure S6 IR (ATR)-Spectrum: 2,3,3',4',5,5',6-Heptafluoro-1,1'-biphenyl



2,3,3',5,5',6-Hexafluoro-1,1'-biphenyl (10)

IH NMR (250 MHz, Chlorofordd 7.13 (ttJ = 9.7, 7.4 Hz, 1H), 7.02 (ddts 6.5, 2.3, 1.2 Hz, 2H),
6.93 (tt,J = 8.9, 2.3 Hz, 1H).
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Figure S8 1°F-NMR {H}: 2,3,3',5,5',6-Hexafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

25.1 Hz).

249.4,12.9 Hz), 146.42 (dddds 248.9, 14.7,
248.8,14.3, 4.1 Hz), 130.261t 10.4, 2.4 Hz), 119.38 (it= 16.1, 2.4

Hz), 113.83 — 113.28 (m), 106.1V(22.6 Hz), 104.99 ¢

10.3, 4.1 Hz), 143.75 (ddt=

13C NMR (101 MHz, Chlorofora)-5 163.04 (ddJ

n
L <
L2 S
op'TyT OT —
il \ in YL H0T
Lo 8b'zhT La <
L vS'TY I eevor— -3
S
65Tk 1
€92k
LS $T'S0T —
L (TR 1 H
< ro
| o ™ — £
N r< a
— [=%
L o 68'50T — o
3 ™ | o
S
[T T1°90T —
n
20T e e
Q@ —
66401 ¥ veoor i
¥2'50T s
68'S0T L o S
11°90T [ B
E'90T
6E°ETT o o
TH'ETT [ © Ls LN
PhETT © hA S
LyETT
6b°€TT
ISETT FR
8S°ETT
09°€TT n -
€9°€TT . | < Fa
99'ETT re M -
89°€TT
occn ] 18 6E°ETT
MM.MMQ F& jadied THETT
o 96'bt PPETT
o] 2g St o
o $0'5 . )
66611 | 8§ F9E eperi~t | ma
. - 28 ooser - Q TgErT— o
TH6TT | i 80'ShT 77 8SETT -
25611 =g ; —
. [CR-=] o1'st 09°€TT 7
bS'61T ~< - S vISY €9°ETT 7z
£S°6TT £ ra .
8T'SH .
£T°0ET ~ 0 - . 99°€TT
mﬁ.omL e Bk cesy 1 8YEll
sroer L Sa 5] mm.ww Ly ocerr
w = r
£2°0€ET pa — N i 9
9Z'0ET pye) [ =
8T'0ET gq =3
PEOET & a - ]
9€°0ET Il
6€°0ET o
ob'TyT oo Q e
<
b'zbT R r l
8b'zbT T Sl —
< T 4
bSTHT O-|35¢ -5 N PLTIT
mm.mvﬂ o™ T L m Mw.mm N L Lo 9819
Mm.mm 4 | n seerr” - -
16'bbT T o | ¢ 9£6II~ <« m
96'pbT | T o L ® ¥ e miw Loa
‘5T | Cm - 15611 —
20°skT 3 .
g.mvﬂ <~ MM.MHV -Z ©
90°SHT 1< e = a
| o r
mc.mvi N L5611 a
or'sbT o
PTSHT | N
8TSpT L& M
TshT -
8T'SHT .
£E°SHT o FR
1561 ra -
sst n  ETOET TTb9
19°4bT VAN | ~  sToer M PEPOT
S9'LPT L8 SSLPT NS ¥ sroer remE
oc vt I 19°Lt £20ETE —= —g
9L LYT §9'LY 9Z'0ET —~ -
08'LbT o 0L LbT szoe1 /F —= n
Y2191 Fa oL Ly “ bE0ET Fa
98'191 08'LbT o 90T -
TTboT o 60T
YEPOT %

ppm

2,3,3',5,5',6-Hexafluoro-1,1'-biphenyl

65.5 165.0 164.5 164.0 163.5 163.0 162.5 162.0 161.5 161.0 160.5 160.0

Figure S9 13C NMR



Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S10 El-Spectrum (EI*): 2,3,3',5,5',6-Hexafluoro-1,1'-biphenyl

Figure S11 IR (ATR)-Spectrum: 2,3,3',5,5',6-Hexafluoro-1,1'-biphenyl
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Polyfluorinated Biphenyls

Spectroscopic Data
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Polyfluorinated Biphenyls

Spectroscopic Data
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Spectroscopic Data: Polyfluorinated Biphenyls
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Spectroscopic Data: Polyfluorinated Biphenyls

2,2',3,3',4,5',6'-Heptafluoro-1,1'-biphenyl (12)
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Polyfluorinated Biphenyls
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Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S20 El-Spectrum (EI*): 2,2',3,3',4,5',6'-Heptafluoro-1,1'-biphenyl

Figure S21 IR (ATR)-Spectrum: 2,2',3,3',4,5',6'-Heptafluoro-1,1'-biphenyl
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Spectroscopic Data: Polyfluorinated Biphenyls

2,2',3,3',5,5',6,6'-Octafluoro-1,1'-biphenyl (13)

«
o]
IH NMR (250 MHz, Chlorofora)-5 7.36 — 7.15 (m, 1H). 38
NoomooLmmma e
SRAAZLEQANRRS
NRNRNRRKRKNNNNR
—_——
«
s}
[a}
o
N Qoa@oouana 9
5 AAZ5K8]IN 2
N ORRNRNNNNRR R
[ NYSEEEZZ ]

A(m)
24

7.40 7.35 7.30 7.25
f1 (ppm)

T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 -4
1 (ppm)

Figure S22 'H-NMR: 2,2',3,3',5,5',6,6'-Octafluoro-1,1'-biphenyl
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13C NMR (63 MHz, Chloroford)s 148.63

143.73 (m), 146.36

141.93 (m), 108.05 @2.1 Hz).

Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S25 El-Spectrum (EI*): 2,2',3,3',5,5',6,6'-Octafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

Figure S26 IR (ATR)- Spectrum: 2,2',3,3',5,5',6,6'-Octafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

2,2',3,3',4,5,5',6'-Octafluoro-1,1'-bipheny (20)
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Polyfluorinated Biphenyls

Spectroscopic Data
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Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S30 El-Spectrum (EI*): 2,2',3,3',4,5,5',6'-Octafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

2,3,3',4,5,5', 6-Heptafluoro-1,1'-biphenyl (21)
IH NMR (400 MHz, Chloroforeéh 6.98 (ddtJ = 7.7, 2.4, 1.2 Hz, 2H), 6.93 (t& 8.8, 2.3 Hz, 1H).
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Figure S31 'H-NMR: 2,3,3',4,5,5',6-Heptafluoro-1,1'-biphenyl
19F NMR (235 MHz, Chloroford)- -108.59 , -142.15 — -143.59 (m), -153.35<(20.9 Hz), -160.30
—-162.60 (m).
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Figure S32 19F-NMR {'H}: 2,3,3',4,5,5',6-Heptafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

142.81 (m), 141.23 (dt,

249.8, 12.8 Hz), 145.75

255.7,13.4,5.1 Hz), 139.63 — 136.56 (m), 129.2¥ &dd).5, 3.9, 1.8 Hz), 114.19 — 113.85 (m),

113.82 — 113.37 (m), 105.164% 25.1 Hz).

13C NMR (101 MHz, Chlorofora)d 163.10 (ddJ
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Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S34 El-Spectrum (EI*): 2,3,3',4,5,5',6-Heptafluoro-1,1'-biphenyl
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Figure S35 IR (ATR)-Spectrum: 2,3,3',4,5,5',6-Heptafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

2,3,3',4,4',5,5',6-Octafluoro-1,1'-biphenyl (22)
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Figure S36 'H-NMR: 2,3,3',4,4',5,5',6-Octafluoro-1,1'-biphenyl

19F NMR (235 MHz, Chlorofora)- -132.95 (d/ = 20.5 Hz), -142.54 — -142.85 (m), -152.76 — -153.12
(m), -157.90 (&= 20.6 Hz), -160.75 — -161.06 (m).
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Figure S37 19F-NMR {!H}: 2,3,3',4,4',5,5',6-Octafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

251.5,10.1, 4.2 Hz), 144.24 (ddd+,249.7,

8.5,7.1,5.2, 1.7 Hz), 115.28 — 114.76 (m), 113.24/ (6.5, 3.6, 1.7 Hz).

10.9, 7.3, 4.0 Hz), 141.31 (dits 256.3, 13.4, 5.1 Hz), 140.58 §d¢,255.9, 15.1 Hz), 139.67 — 136.59

13C NMR (101 MHz, Chlorofora)s 151.48 (ddd/
(m), 122.19 (dddd]
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Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S39 El-Spectrum (EI*): 2,3,3',4,4',5,5',6-Octafluoro-1,1'-biphenyl

Figure S40 IR (ATR)-Spectrum: 2,3,3',4,4',5,5',6-Octafluoro-1,1'-biphenyl



2,2',3,4,4',5,5',6-Octafluoro-1,1'-biphenyl (23)
IH NMR (400 MHz, Chloroforaéh3 7.17 — 7.09 (m, 1H), 7.04 (ddds 10.0, 8.8, 6.5 Hz, 1H).

Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S41 'H-NMR: 2,2',3,4,4',5,5',6-Octafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

21.4,5.5 Hz), -139.88

19F NMR (235 MHz, Chlorofora)-5 -113.29 - -113.94 (m), -129.75 (dd/

21.5, 14.5 Hz), -152.58 {its 20.8, 2.2 Hz), -160.97 — -161.76 (m).
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Polyfluorinated Biphenyls

Spectroscopic Data
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18.6 Hz), 108.31 (td=18.3, 4.1 Hz), 106.45 (dds 28.0, 21.2
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21.1 Hz), 110.22 (4.

13C NMR (101 MHz, Chlorofora)3 155.40 (ddd/

14.3,12.3 Hz), 148.29

119.72 (dJ

Hz).
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Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S44 El-Spectrum (EI*): 2,2',3,4,4',5,5',6-Octafluoro-1,1'-biphenyl

Figure S45 IR (ATR)-Spectrum: 2,2',3,4,4',5,5',6-Octafluoro-1,1'-biphenyl
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Spectroscopic Data: Polyfluorinated Biphenyls

2,2',3,3',4,4',5,5',6-Nonafluoro-1,1'-biphenyl (24)

19F NMR (377 MHz, Chlorofora)5 -136.54 (dddd/ = 22.6, 20.9, 10.7, 5.6 Hz), -137.95 (ddd,
21.2,12.0, 3.2 Hz), -139.76 (dddd; 23.2, 9.5, 6.7, 3.1 Hz), -151.35/(#,20.7, 2.4 Hz), -151.81 (4d,
=20.5, 5.5 Hz), -153.45 (i 20.1, 3.4 Hz), -160.56 — -160.76 (m).
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Figure S46 °F-NMR {H}: 2,2',3,3',4,4',5,5',6-Nonafluoro-1,1'-biphenyl
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Figure S47 El-Spectrum (EI*): 2,2',3,3',4,4',5,5',6-Nonafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

2,3',4,4',5' 6-Hexafluoro-1,1'-biphenyl (25)
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Figure S48 'H-NMR: 2,3',4,4',5',6-Hexafluoro-1,1'-biphenyl

19F NMR (235 MHz, Chlorofora) -106.69 (t/ = 6.5 Hz), -111.16 (d= 6.6 Hz), -134.42 (d=
20.5 Hz), -160.14 (= 20.5 Hz).
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Figure S49 19F-NMR {!H}: 2,3',4,4',5',6-Hexafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

13C NMR (101 MHz, Chlorofora)d 164.45 — 161.42 (m), 160.55 (ddd; 250.9, 14.7, 8.9 Hz),

249.7,10.0, 4.2 Hz), 140.25 ¢d,253.8, 15.1 Hz), 124.59 ({d5 9.0, 5.1 Hz), 115.50
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100.81 (m).
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Figure S50 13C NMR



Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S51 El-Spectrum (EI*): 2,3',4,4',5',6-Hexafluoro-1,1'-biphenyl

Figure S52 IR (ATR)-Spectrum: 2,3',4,4',5',6-Hexafluoro-1,1'-biphenyl




Polyfluorinated Biphenyls

Spectroscopic Data

2,2',4,4',5,6'-Hexafluoro-1,1'-biphenyl (26)

IH NMR (400 MHz, Chlorofora)- 7.19 (ddd,/ = 10.3, 8.7, 6.4 Hz, 1H), 7.06 (ddd; 10.2, 8.9, 6.6

Hz, 1H), 6.84 — 6.74 (m, 2H).
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19F NMR (235 MHz, Chloroforaé)- -106.33 (t/ = 6.9 Hz), -109.05 (dd.
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Spectroscopic Data: Polyfluorinated Biphenyls

13C NMR (101 MHz, Chloroforf)3 162.98 (dtJ = 251.9, 15.6 Hz), 160.39 (ddd; 251.4, 15.0, 9.4
Hz), 155.40 (ddd/ = 248.9, 9.5, 2.2 Hz), 150.55 (ddd; 253.7, 13.9, 12.0 Hz), 146.66 (ddid,245.7,
12.5,3.7 Hz), 119.86 (dd= 19.9, 4.0 Hz), 112.25 (dt= 18.6, 5.6 Hz), 107.35 (# 20.0, 4.7 Hz),

105.99 (ddJ = 28.2, 21.0 Hz), 101.11 — 100.09 (m).
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Figure S55 13C NMR: 2,2',4,4',5,6'-Hexafluoro-1,1'-biphenyl
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Figure S56 El-Spectrum (EI*): 2,2',4,4',5,6'-Hexafluoro-1,1'-biphenyl

Figure S57 IR (ATR)-Spectrum: 2,2',4,4',5,6'-Hexafluoro-1,1'-biphenyl
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Spectroscopic Data: Polyfluorinated Biphenyls

2,2',3,4,4',5,6'-Heptafluoro-1,1'-biphenyl (27)

IH NMR (400 MHz, Chlorofora) 7.04 — 6.95 (m, 1H), 6.86 — 6.76 (m, 2H).
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Figure S58 'H-NMR: 2,2',3,4,4',5,6'-Heptafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

10.6, 7.0 Hz), -137.07

20.9, 12.0, 2.9 Hz), -154.07 (e, 20.3, 4.8 Hz)154.84 (td, J = 20.2,

7.1 Hz), -108.90 (dd;

19F NMR (235 MHz, Chloroford)-$ -105.33 (t/

-137.54 (m), -139.34 (ddé:

2.9 Hz).
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Polyfluorinated Biphenyls

Spectroscopic Data
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Figure S61 El-Spectrum (EI*): 2,2',3,4,4',5,6'-Heptafluoro-1,1'-biphenyl

Figure S62 IR (ATR)-Spectrum: 2,2',3,4,4',5,6'-Heptafluoro-1,1'-biphenyl



2,3,3',4,4',5',6-Heptafluoro-1,1'-biphenyl (28)

IH NMR (400 MHz, Chloroford) 7.09 (ddd,/ = 7.5, 6.4, 1.3 Hz, 1H), 6.91 (tdd; 9.8, 6.1, 2.5
Hz, 1H).

Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S63 'H-NMR: 2,3,3',4,4',5',6-Heptafluoro-1,1'-biphenyl
19F NMR (377 MHz, Chloroforé)-5 -117.81 (ddJ = 11.1, 2.2 Hz), -130.78 (ddts 21.7, 6.4, 2.4
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21.2,10.9 Hz).
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Figure S64 1°F-NMR {!H}: 2,3,3',4,4',5',6-Heptafluoro-1,1'-biphenyl
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Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S66 El-Spectrum (EI*): 2,3,3',4,4',5',6-Heptafluoro-1,1'-biphenyl

Figure S67 2,3,3',4,4',5',6-Heptafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

3,3'4,4',5,5'-Hexafluoro-1,1'-biphenyl (4)
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Figure S68 'H-NMR: 3,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl
19F NMR (377 MHz, Chloroforé)-d -132.75 (dJ = 20.7 Hz), -160.30 {t=20.4 Hz).
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Figure S69 1°F-NMR {'H}: 3,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S70 13C NMR: 3,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl
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Figure S71 El-Spectrum (EI*): 3,3',4,4',5,5'-Hexafluoro-1,1"-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

Figure S72 IR (ATR)-Spectrum: 3,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

2,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl (29)

IH NMR (400 MHz, Chlorofora) 7.21 (dddJ = 10.5, 8.5, 7.0 Hz, 1H), 7.17 — 7.09 (m, 2H), 7.05
(td,J = 9.9, 6.6 Hz, 1H).
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Figure S73 'H-NMR: 2,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl
19F NMR (235 MHz, Chloroford -118.89 (ddJ = 15.3, 4.5 Hz), -132.60 (dds 21.6, 4.4 Hz),
-133.68 (ddJ = 20.5, 1.5 Hz), -141.60 (dds 21.5, 15.1), -160.36.0 20.5).
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Figure S74 19F-NMR {'H}: 2,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

13C NMR (101 MHz, Chlorofora) 154.59 (dddJ = 248.6, 9.2, 2.6 Hz), 151.23 (ddd; 250.8,
10.1, 4.3 Hz), 150.00 (ddfi= 253.8, 14.1, 12.5 Hz), 147.07 (dlid,246.4, 12.8, 3.8 Hz), 139.73 4dt,
=253.8, 15.0 Hz), 129.70 (dds 7.8 Hz), 122.43 (d= 14.9 Hz), 117.83 (dd= 20.1, 4.2 Hz), 113.38
~112.93 (m), 106.53 (dd= 28.8, 21.0 Hz).
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Figure S75 13C NMR: 2,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S76 El-Spectrum (EI*): 2,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl

Figure S77 IR (ATR)-Spectrum: 2,3',4,4',5,5'-Hexafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

2,2',4,4',5,5'-Hexafluoro-1,1'-biphenyl (30)

IH NMR (400 MHz, Chlorofordd 7.17 — 7.07 (m, 2H), 7.02 — 6.91 (m, 2H).
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13C NMR (101 MHz, Chlorofora)d 155.08 (ddJ

J

¥9'SHT
99°S¥L
9L'SpT
6L°SpT

80°8pT
TT8pT
128
bT8YT
€0°66T ~_
LT6KT 7
ocert

SSTST
69°1ST —
w1t

6LESTN
68'efT

LTIETN
18951~

00°90T 7
80°90T
ST'90T 4
12°90T
82°90T
9£°90T
5901
857907
£5°907 ~
95°90T
$9°90T 7
9L7LTT
18°211
18411
1611
96°LTT ]
£0'8171
80°6TT
TI°6TT |
ST'6TT
87611
TE6IT
SE6TT
bO'SHT ~
9951 ]
orsvrJf
60501
80°8¢T |
TT8pT
T28pT
vz'8pT |
£0°6bT |
L1661
0£°6tT |
55151
69151 ]
28151 ]
6L°€ST |
68°€ST
£2°95T 1
££795T -

-

157 156 155 154 153 152 151 150 149 148 147 146 145

ppm

oo.moﬁ
wo.wcﬁ
mﬁ.m_uu /
TZ°901
82°90T L
9€£'90T
¥¥'90T
847901
£5°90T
wm.eoﬁ\

+9°90T

9L LTIT o
8411 £ @
L8LIT U
167211 W =

96°LTT
€0°8TT

80°6TT
I \E &
ST'6TT = o
8T6IT -0 o
TE6TT
SE6TT

119.0 118.5 118.0 117.5 106.5 106.0

119.5

ppm

-1C

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

210

2,2',4,4',5,5'-Hexafluoro-1,1'-biphenyl

Figure S79 13C NMR



Spectroscopic Data: Polyfluorinated Biphenyls

19F NMR (235 MHz, Chlorofora) -116.00 — -116.22 (m), -132.05 — -132.39 (m), -141.87 — -142.35
(m).
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Figure S80 °F-NMR {H}: 2,2',4,4',5,5'-Hexafluoro-1,1'-biphenyl
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Figure S81 El-Spectrum (EI*): 2,2',4,4',5,5'-Hexafluoro-1,1"-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

Figure S82 IR (ATR)-Spectrum: 2,2',4,4',5,5'-Hexafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

2,3,3',4,4',5'-Hexafluoro-1,1'-bi

IH NMR (250 MHz, Chloroforaé)-d 7.21 — 7.00 (m, 1H).
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Figure S83 'H-NMR: 2,3,3',4,4',5'-Hexafluoro-1,1'-biphenyl
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Figure S84 19F-NMR {'H}: 2,3,3',4,4',5'-Hexafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

147.32 (m), 140.4B<®52.6,

149.68 (m), 150.10

13C NMR (101 MHz, Chloroford)5 152.69

253.9,15.2 Hz), 124.05 — 123.65 (m), 123.54+d1,6, 3.7 Hz), 113.17 (ddd,

3 Hz), 112.65 (dd; 17.6, 4.1 Hz).

15.6 Hz), 139.79 (d,

J

“
o
o
°

bSTIT
8s°z1T
et
oLTrt
YO'ETT
L0°ETT
TrerT
PTETT
ozETT
sTert
et
oE'ETT
ov'eet
os'€eT
bseet
8s'€Ct
z9'€et
sceet
oset
sseet
eg'€eT
98'€21
g'et o
88°€2T
06'€2T
69'621
26T
8L°62T 4
08'621
18627
£8'62T
S8'621
06'621
g6zt
LE°8ET \
£5°8ET
89'8€T
20°6€T -
8T'6€T |
€661
06°05T
SO'THT |
0Z'THT
£5°THT
69'TvT
v8THT |
2SS
SbLbT ]
s 2v1 ]
957241 |
¥8°66T
18°6bT
¥6'6bT
16°66T
66'64T
S0°0ST
60°0ST
Se'esT
8e7esT
¥hTsT
8b°eST
£572sT

—

T T

857CST

=~ =m0
B
Aull —
Sol<A
o%
S
~Q wd =
£
-
=2 —
S
S ™
ENI o«
SalSs =
=
af%|oF e
~<
™ =3
_ EZ ]
] —

ES6'0
o001

Ww:g
0

10

10

20

30

40

80 70 60 50

90

100
ppm

110

120

130

140

150

160

170

180

190

200

210

06057 —
SOTHT
0z THT
£S5 THT ~C
69 THT ~
P8 THT —

WLt

S LPT V
£S'LYT T
98°LYT \

¥8'6bT
L8'6VT /
v6'6vT e

L6'6VT —F
66'6T F
S0°0ST

60°0ST

SE'TST
8€°TST /
PPIST ~E

8p'2ST
£5°7ST \

85°CST

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

ppm

69°62T /
[ 24343

8L'621 /
08°62T %
86t~
£8°62T \
Ssg'6CT \
06'62T \

£6'6CT

9PECT —
0S°€2T —
PSETT —
85°€CT —
9'eet —

seeet

9L'€2T H/
8LETT~I
£8°ETT ~_
9FELT ~
18°€21

88'€2T \

06°€CT

P —
8STIT —

wear —
LTI —

POETT
LOETT~
TUETT —
PTETT =
0T'ETT ~
€TEr —
LTETt

oeert

123.1 130.4 130.2 130.0 129.8 129.6 129.4 129.2 129.(

113.4 113.2 113.0 112.8 112.6 112.4 112.2 124.1 123.9 123.7 123.5 123.3

13.6

ppm

ppm

ppm

2,3,3',4,4',5'-Hexafluoro-1,1'-biphenyl

Figure S85 13C NMR



Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S86 El-Spectrum (EI*): 2,3,3',4,4',5'-Hexafluoro-1,1'-biphenyl

Figure S87 IR (ATR)-Spectrum: 2,3,3',4,4',5'-Hexafluoro-1,1'-biphenyl



Polyfluorinated Biphenyls

Spectroscopic Data

2,2',3,4,4',5'-Hexafluoro-1,1'-biphenyl (32)

IH NMR (400 MHz, Chlorofora) 7.25 — 7.14 (m, 1H), 7.13 — 7.01 (m, 3H).

€0°L
0L
S0°L
L0°L
80°L
80
60°L
(w2
[AvA
LTL
8T°L
61°L
1Te
e
€L

€L

720 7.15 710 7.05 7.00 6.95 6.90
f1 (ppm)

7.25

T0°€
0T

1 (ppm)

15 14 13 12 11 10

16

2,2',3,4,4',5'-Hexafluoro-1,1'-biphenyl

Figure S88 'H-NMR

=16.3,14.9,4.8 Hz), -132.28 (d&;21.5, 4.8

19F NMR (235 MHz, Chloroforah)-5 -115.95 (ddd/

Hz), -133.21 (dd[ = 20.5, 8.3 Hz), -134.70 (ddds 20.4, 16.3, 8.3 Hz), -142.17 (4d; 21.5, 14.9 Hz),

-159.40 (tJ

20.4 Hz).

8b'6ST-
0b'6ST- W.

TE6ST-

60°TH1-
6L7bET-

9L bET- /
2peT- N
TLHET- ]
69°bET- 7
L9°bET- ]
bObET-
09°e1-
ceeet-
Lzeet-
bTEET-
TeeeT- ]
sreet- |
sTeet- |
vezer-
zeeeT- %
sezel- |
radas

20°911- -]
00'911- 1
96'ST1- 4
S6'ST1-
b6'STI- |
€6'STT-
68'511-

YT
8T°THI-
STZPT-

r

ﬁ

mw.m:vL

LTEET- ~
YTEET- —
8T'€ET- —
ST'EET- —

PETET- ~
zeTET-
STTET-~
€TTET-

A
™M
F ™
2
! n
r o
~N . . Fwn
o 8b6ST- -
Fm™
- <
L , g
o Oves— n
L@ '
o ”
[ TE'6ST- — La
) i
[ o
= ©
' ]
. <
© i
LS YT TP — N
D Lg
FE eror— “E
<+ a o a
Nl o
Lo !
o
i T r <
60°THT- -
N
o
F o
bt
+ @
3 ¥
N A =
i 9LET- ~
L TLYET-~C ~
o TbEl-—~ LS
= [ S eover-— -
_ = e
! POPET-— %
= r 09'bET- ~ L
@ 2
0 ;
F A
i

C (dd)
-133.21

~@
TN
S a
=0
o -

-115
ppm

460

ot

860
=00'T
=001

€01

-125 -130 -135 -140 -145 -150 -155 -160 -165 -170 -175 -1

-120

-55 60 -65 -70 -75 -80 -85 90 -95 -100 -105 -110

50

2,2',3,4,4',5'-Hexafluoro-1,1'-biphenyl

Figure S89 1°F-NMR {H}



Polyfluorinated Biphenyls

Spectroscopic Data
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Spectroscopic Data: Polyfluorinated Biphenyls

50.9
100.00% 69.0
97.07% F F 261.9
F 93.96%
75.0 F
83.88% F
81.0
47.43%
56.0
39.97%
193.0 241.9
57.0 29.09% 29.29%
26.96% 99.0 210.9
68.0 24.70% 24.67%
21.919
88.0
17.15% 122.9
105.0 16.05% 166.9
14.409 1300 13.99% 242.9
111.8 10.65% 142.8 155.9 1"3-2 221.9 11.62%
104 9.17% } 9.89% 9.50% 180.0 1024 9.70%
6.519 121. 136.0 | 147.0 167 7.44% 224.0 260.9
e 5.099 5.41%  |4.94% 4339 198.0 2049 [2119  |4ogy, 236.0 5.299
2 4% 153, 4.3 3.42% 3.08% |3:89% 2 oy || 2441 =
| 0, AR | |l
\ ‘ T wll L DL H\ Lil MH\‘\HMHM\M\\H [ Ll \‘ Ul |
T T T T T T T T T T T T T T T T T T T T T T
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260
m/z (Da)

Figure S91 El-Spectrum (EI*): 2,2',3,4,4',5'-Hexafluoro-1,1'-biphenyl

Figure S92 IR (ATR)-Spectrum: 2,2',3,4,4',5'-Hexafluoro-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls

3,3'4,5,5'-Pentafluoro-4'-(trifluoromethyl)
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Figure S93 'H-NMR: 3,3',4,5,5'-Pentafluoro-4'-(trifluoromethyl)-1,1'-biphenyl
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Figure S94 1°F-NMR {!H}: 3,3',4,5,5'-Pentafluoro-4'-(trifluoromethyl)-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls
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Hz), 144.51 (= 10.9 Hz), 140.74 (dk= 255.6, 15.3 Hz), 133.56 , 121.65g274.1 Hz), 111.82
111.42 (m), 111.42 — 111.04 (m), 108.40 — 107.03 (m).
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Figure S95 13C NMR: 3,3',4,5,5'-Pentafluoro-4'-(trifluoromethyl)-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Biphenyls
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Figure S96 El-Spectrum (EI*): 3,3',4,5,5'-Pentafluoro-4'-(trifluoromethyl)-1,1'-biphenyl

Figure S97 IR (ATR)-Spectrum: 3,3',4,5,5'-Pentafluoro-4'-(trifluoromethyl)-1,1'-biphenyl



Spectroscopic Data: Polyfluorinated Phenylpyridines

Polyfluorinated Phenylpyridines

IH NMR (400 MHz, Chlorofora) 8.02 — 7.99 (m, 1H), 7.12 — 7.04 (m, 2Hy, €
1H).
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Figure S98 'H-NMR: 4-(3,5-Difluorophenyl)-2,3,5-trifluoropyridine

19F NMR (377 MHz, Chloroforad)- -88.00 (dd/ =29.2, 25.3 Hz), -108.10 , -132.10 dd 29.0, 1.6
Hz), -139.92 (dd[ = 25.8, 1.9 Hz).
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Figure S99 19F-NMR {!H}: 4-(3,5-Difluorophenyl)-2,3,5-trifluoropyridine



Spectroscopic Data: Polyfluorinated Phenylpyridines
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128.26 - 127.84 (m), 127.84 — 127.59 (m), 112.67 — 111.70 (m), 1047350 Hz).
N O e T BB R BN TN T O MR NN R TN OO NN TN O TN NNON T @
oL CERNSeID288 8RNI TSN NREN NS SSnRERnSNR8INYNSnIRRS
MMOOMME— BB C OO SO TANNNNTRIRDBDBBONNNNNANNNNNNNNNNNNT T
EEEERE RS SR SRR R RS LE LR R REREEEEEEEEE R R
e e e N
D (dd)| G (ddd)| | 1(m) c(m)
152.46| 140.97| | 127.76) | 112.22
A (dd)| | E (ddd) H (m) B (t) F
161.93| | 147.77 128.05 104.73 F
NZ |
L I nM]l
e,
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 8 70 60 50 40 30 20 10 0  -10 -
ppm
s R3 R ]2 33838 835805 E
28 8 88 27 gg¢e £ g

T T T T T T T AT T T T T T T T T T T T T T T T T T T T T
163.5 163.0 162.5 162.0 161.5 161.0 160.5 1605&.5 154.0 153.5 153.0 152.5 152.0 151.5 151.0 150.5 150.0 149.5 149.0 148.5 148.0 147.5 147.0 146.5 146.0 145.5 145.0 14«

14247
~ 142.44
_-142.16
~ 14213
_-139.82
~139.79
_-139.50
~139.48
12822

T T T T T T T T T T T T T T T T T T T T T T
12.8 142.6 142.4 142.2 142.0 141.8 141.6 141.4 141.2 141.0 140.8 140.6 140.4 140.2 140.0 139.8 139.6 139.4 139.2 139.0 138.8 128.4 128.0 127.6 12

112.37
112.34
112.32
I 112.29
112.26
112.24
112.17
112.15
112.12
112.10
\-112.07
112.04

T T T T T T T T T T T T T T T T T T T T T T T
114.0 113.5 113.0 112.5 112.0 111.,5 111.0 110.5 110.0 109.5 109.0 108.5 108.0 107.5 107.0 106.5 106.0 105.5 105.0 104.5 104.0 103.5 103.0
ppm

Figure S100 3C NMR: 4-(3,5-Difluorophenyl)-2,3,5-trifluoropyridine



Spectroscopic Data: Polyfluorinated Phenylpyridines
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Figure S101 El-Spectrum (EI*): 4-(3,5-Difluorophenyl)-2,3,5-trifluoropyridine

Figure S102 IR (ATR)-Spectrum: 4-(3,5-Difluorophenyl)-2,3,5-trifluoropyridine



Spectroscopic Data: Polyfluorinated Phenylpyridines

2,3,5-Trifluoro-4-(3,4,5-trifluorophenyl)pyridine (35)

IH NMR (400 MHz, Chlorofora) 7.94 (tJ = 1.8 Hz, 1H), 7.18 — 7.10 (m, 2H).
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Figure S103 *H-NMR: 2,3,5-Trifluoro-4-(3,4,5-trifluorophenyl)pyridine
19F NMR (377 MHz, Chloroford)-d -87.68 (ddJ = 29.3, 25.5 Hz), -132.35 (dds 29.0, 1.4 Hz),
-132.47 (dJ = 20.5 Hz), -140.16 (A= 25.1 Hz), -156.38 fi= 20.4 Hz).
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Figure S104 °F-NMR {H}: 2,3,5-Trifluoro-4-(3,4,5-trifluorophenyl)pyridine
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Polyfluorinated Phenylpyridi

Spectroscopic Data

152.14 (m), 151.52 (ddd; 251.9, 10.2, 4.1 Hz),

150.33 — 147.58 (m), 142.10 (ddd; 266.8, 31.7, 2.2 Hz), 140.99 ¢d+,257.1, 15.0 Hz), 129.23 (ddd,
28.8, 14.3, 6.6 Hz), 126.79(¢ 13.9 Hz), 122.17 — 121.64 (m), 115.37 — 114.38 (m).

13C NMR (101 MHz, Chlorofora)5 154.91
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Spectroscopic Data: Polyfluorinated Phenylpyridines
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Figure S106 El-Spectrum (EI*): 2,3,5-Trifluoro-4-(3,4,5-trifluorophenyl)pyridine

Figure S107 IR (ATR)-Spectrum: 2,3,5-Trifluoro-4-(3,4,5-trifluorophenyl)pyridine



Spectroscopic Data: Polyfluorinated Phenylpyridines

2,3,5-Trifluoro-4-(2,3,4-trifluorophenyl)pyridine (36)

IH NMR (400 MHz, Chloroford)d 8.01 (dd,/ = 2.2, 1.3 Hz, 1H), 7.21 — 7.09 (m, 2H).
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Figure S108 *H-NMR: 2,3,5-Trifluoro-4-(2,3,4-trifluorophenyl)pyridine

19F NMR (377 MHz, Chloroforaé)- -88.08 (dd/ = 29.1, 25.3 Hz), -129.78 (dds 20.5, 10.0 Hz),
-129.95 (ddJ = 29.2, 12.2 Hz), -130.95 — -131.42 (m), -136.97 (dd5.2, 12.2 Hz), -158.204t

20.4 Ha).
I com
ieantRRYS RN NRYRANSINSSN8SY 598
el R RPN AR O A dd = 8OO PR
2 ecnl8228 SR RARARARARARSSSR CEE]
R R R R Rl R R i s pus i e R T
= L N
cou
- R
e @ ® ©
E kil
| AN
F (dd)
-129.78
Co C (dd)
Fomo -136.97
‘ ‘ : ‘ ‘ ‘ | A (dd) B (m) D (t)
-87.8 -87.9 -88.0 -88.1 -88.2 -88.3 -158.1 -158.3 -158)588.08 “131.22 -158.20
ppm
S288
8880
N
C (dd)
36.97
|
1
JMJUUUL My il
I
T T T T T T T T T T T T T T
1207 -129.9  -130.1  -131.2  -131.4 -136.8  -137.0  -137.2
ppm
A A Al
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -0 -20 ~-30 -40 -50 -60 -70 -80 -90 -100 -110 ~-120 ~-130 ~-140 -150 -160 -170 -180 -190 -200 -210

ppm

Figure S109 °F-NMR {H}: 2,3,5-Trifluoro-4-(2,3,4-trifluorophenyl)pyridine
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Polyfluorinated Phenylpyridi

Spectroscopic Data

152.14 (m), 151.52 (ddd; 251.9, 10.2, 4.1 Hz),

150.33 — 147.58 (m), 142.10 (ddd; 266.8, 31.7, 2.2 Hz), 140.99 (dt,257.1, 15.0 Hz), 129.23 (ddd,

J=28.8,14.3, 6.6 Hz), 126.7Y( 13.9 Hz), 122.17 — 121.64 (m), 115.37 — 114.38 (m).

13C NMR (101 MHz, Chlorofora)5 154.91
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Spectroscopic Data: Polyfluorinated Phenylpyridines
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Figure S111 El-Spectrum (EI*): 2,3,5-Trifluoro-4-(2,3,4-trifluorophenyl)pyridine

Figure S112 IR (ATR)-Spectrum: 2,3,5-Trifluoro-4-(2,3,4-trifluorophenyl)pyridine
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Polyfluorinated Phenylpyridi

Spectroscopic Data
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2,3,5-Trifluoro-4-(2,3,4,5-tetrafluorophenyl)pyridine (37)
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Figure 113 *H-NMR

29.3,25.3 Hz), -129.71 (dds 29.3, 12.0 Hz),

19F NMR (377 MHz, Chlorofor -87.45 (ddJ

-135.52 — -135.88 (m), -136.48 (dd;25.3, 12.7 Hz), -137.41 (ddds 21.1, 12.2, 3.6 Hz), -150.66 (td,
20.4, 6.1 Hz), -153.04 (dds 20.0, 3.4 Hz).
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Polyfluorinated Phenylpyridi

Spectroscopic Data

259.3, 4.1 Hz), 147.43 (ddd; 237.8, 14.8, 2.3

20.8,4.1, 2.1 Hz), 109.18/(%, 7.6 Hz).

16.5 Hz), 111.64 (ddd;

249.5,10.3, 3.6, 2.3 Hz), 144.42 (dddd 253.1, 11.6, 3.7, 1.4 Hz), 142.45 —

139.36 (m), 142.85 — 139.64 (m), 140.39 (dded255.9, 16.6, 12.4, 4.0 Hz), 127.92 (ddd27.8,

13C NMR (101 MHz, Chloroforah)3 152.58 (dd/
14.3, 6.6 Hz), 120.55 4t

Hz), 146.22 (dddd
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Spectroscopic Data: Polyfluorinated Phenylpyridines
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Figure $S116 El-Spectrum (EI*): 2,3,5-Trifluoro-4-(2,3,4,5-tetrafluorophenyl)pyridine

Figure S117 IR (ATR)-Spectrum: 2,3,5-Trifluoro-4-(2,3,4,5-tetrafluorophenyl)pyridine



Spectroscopic Data: Polyfluorinated Phenylpyridines

4-(3,5-Difluorophenyl)-2,3,5,6-tetrafluoropyridine (38)

IH NMR (400 MHz, Chlorofora)-5 7.11 — 7.08 (m, 1H), 7.01 (it 8.7, 2.3 Hz, 1H).
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Figure S118 *H-NMR: 2,3,5-Trifluoro-4-(2,3,4,5-tetrafluorophenyl)pyridine
19F NMR (377 MHz, Chloroford)s -89.34 — -89.57 (m), -107.57 , -144.18 — -144.40 (m).
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Figure S119 °F-NMR {H}: 2,3,5-Trifluoro-4-(2,3,4,5-tetrafluorophenyl)pyridine
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Spectroscopic Data: Polyfluorinated Phenylpyridines
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Figure S121 El-Spectrum (EI*): 2,3,5-Trifluoro-4-(2,3,4,5-tetrafluorophenyl)pyridine

Figure S122 IR (ATR)-Spectrum: 2,3,5-Trifluoro-4-(2,3,4,5-tetrafluorophenyl)pyridine



Spectroscopic Data: Polyfluorinated Phenylpyridines
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Figure S124 °F-NMR {H}: 2,3,5,6-Tetrafluoro-4-(3,4,5-trifluorophenyl)pyridine
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Spectroscopic Data: Polyfluorinated Phenylpyridines
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Figure $126 El-Spectrum (EI*): 2,3,5,6-Tetrafluoro-4-(3,4,5-trifluorophenyl)pyridine

Figure S127 IR (ATR)-Spectrum: 2,3,5,6-Tetrafluoro-4-(3,4,5-trifluorophenyl)pyridine



Spectroscopic Data: lodobenzenes and lodopyridines
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Figure S128 19F-NMR {!H}: 1,2,4,5-Tetrafluoro-3-iodobenzene
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Figure S129 H-NMR: 1,2,4,5-Tetrafluoro-3-iodobenzene



Spectroscopic Data: lodobenzenes and lodopyridines
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Figure S130 3C NMR: 1,2,4,5-Tetrafluoro-3-iodobenzene
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Figure S131 GC/MS-Spectrum with El-Spectrum (EI*): 1,2,4,5-Tetrafluoro-3-iodobenzene



Spectroscopic Data: lodobenzenes and lodopyridines

Figure S132 IR (ATR)-Spectrum: 1,2,4,5-Tetrafluoro-3-iodobenzene



Spectroscopic Data: lodobenzenes and lodopyridines
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Figure S133 'H-NMR: 1,2,3,5-Tetrafluoro-4-iodobenzene



Spectroscopic Data: lodobenzenes and lodopyridines
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Figure S134 1F-NMR {*H}: 1,2,3,5-Tetrafluoro-4-iodobenzene
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Spectroscopic Data: lodobenzenes and lodopyridines
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Figure S136 GC/MS-Spectrum EI-Spectrum (EI*): 1,2,3,5-Tetrafluoro-4-iodobenzene

Figure S137 IR (ATR)-Spectrum: 1,2,3,5-Tetrafluoro-4-iodobenzene



Spectroscopic Data: lodobenzenes and lodopyridines

IH NMR (250 MHz, Chloroforad)- 7.83 — 7.79 (m, 1H). NN NN

RRRRR
NI
A (m)
7.78
Al(m)
1.78
T T T T T T F
7.90 7.85 8 7.75 7.70 7.65 N™
f1 (ppm) |
= |
JLJJL (. L
T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 -4
1 (ppm)
Figure S138 H-NMR: 2,3,5-Trifluoro-4-iodopyridine
19F NMR (235 MHz, Chloroford)$ -87.89 (tJ = 26.4 Hz), -111.85 (d=27.2 Hz), -116.94 (d=
24.7 Hz).
R 2 s N R&88
5 & 8 N dE832
° P D IR R
| : | N NV
A ()
-87.89
|
/—/J\/\A__,
|
T T T T T T T
-87.6 -87.7 -87.8 -879 -88.0 -88.1 -88.2
ppm
2 & 2 2
5 7 s g
| I
N
T T T T T T T T T T /
-111.7 -111.9 -112.1 -116.8 -117.0 -117.2 I
ppm

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
40 30 20 10 0O -10 -20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240
ppm

Figure S139 °F-NMR {H}: 2,3,5-Trifluoro-4-iodopyridine



Spectroscopic Data: lodobenzenes and lodopyridines
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Figure $S140 13C NMR: 2,3,5-Trifluoro-4-iodopyridine

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 3
Retention time (min)

258.9
100.00%
82.0
75.25%
131.9
59.44% F
126.8]
46.119
105.0 s F
38.53% N AN
55.0 |
25.26% 86.9
74.0 [21.18% =
16.92% | I
56.0 259.8
0 100.0 113.0 133.0 8.73%
6.80% 3309 3.63% 4.19% 169.8 181.8 200.8 239.8 = F
‘ Ll M " L H/ 1.05% 0.73% 0.95% 0.52%
il - il R ' 1 il ' . . . . ' . . . .

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 4(
m/z (Da

Figure S141 GC/MS-Spectrum with El-Spectrum (EI*): 2,3,5-Trifluoro-4-iodopyridine



Spectroscopic Data: lodobenzenes and lodopyridines

Figure $S142 IR (ATR)-Spectrum: 2,3,5-Trifluoro-4-iodopyridine
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Spectroscopic Data
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Spectroscopic Data: lodobenzenes and lodopyridines
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F
NS
|
F/l
F

Figure S146 IR (ATR)-Spectrum: 2,3,5,6-Tetrafluoro-4-iodopyridine



Boronic acids

(2,4,5-Trifluorophenyl)boronic acid (6)

Spectroscopic Data: Boronic acids
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Spectroscopic Data: Boronic acids

13C NMR (63 MHz, Acetondp) § 162.55 (dd/ = 244.7, 9.5 Hz), 151.84 (A 251.6, 14.2 Hz),
147.02 (ddJ = 243.4, 10.5 Hz), 123.40 (dds 17.4, 10.8 Hz), 121.14 — 114.58 (m), 105.67d,
32.1,20.3 Hz).
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Figure S149 13C NMR: (2,4,5-Trifluorophenyl)boronic acid



Spectroscopic Data: Boronic acids | Siioil
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Figure S150 EI-Spectrum (EI*): (2,4,5-Trifluorophenyl)boronic acid
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Figure S151 IR (ATR)-Spectrum: (2,4,5-Trifluorophenyl)boronic acid



Spectroscopic Data: Boronic acids

(2,3,4-Trifluorophenyl)boronic acid (7)
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Figure S152 *H-NMR: (2,3,4-Trifluorophenyl)boronic acid
19F NMR (235 MHz, Acclundé)ﬁ 48.08 (ddJ = 21.0, 9.2 Hz), 42.72 (dbs 19.4, 9.0 Hz), 12.12.4t,
=20.1 Hz).
RERS 5283 TR83RRRE LS
dddg LL-EE geeedddd F Seig
SNV O AN NN ~NS
AL L B
M//\j\/v\_w WM HO/ \OH
T T T T T T T T T T T T
43.2 43.0 42.8 42.6 42.4 48.4 48.3 48.2 48.1 48.0 47.9 47.8 B (dd)
ppm ppm 42.72
ReE 5%
ddd 12
AN

125 123 121 119 117
ppm

4 2

T T T T T T T T T T T T T T T T T T T T T T T T T T
125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0
ppm

Figure S153 °F-NMR {H}: (2,3,4-Trifluorophenyl)boronic acid



Spectroscopic Data: Boronic acids

161.6, 6.1 Hz), 152.57 (dds 163.1, 6.9 Hz),

248.5,17.9, 14.7 Hz), 130.95/(,8.2 Hz), 124.10 — 116.25 (m), 113.10 641 6.6

13C NMR (63 MHz, Acetond) 3 156.53 (dd/

140.22 (dddJ

Hz).
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Figure S154 13C NMR: (2,3,4-Trifluorophenyl)boronic acid




Spectroscopic Data: Boronic acids | Siie
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Figure S155 11B-NMR: (2,3,4-Trifluorophenyl)boronic acid
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Figure S156 El-Spectrum (EI*): (2,3,4-Trifluorophenyl)boronic acid



Spectroscopic Data: Boronic acids
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Figure S157 IR (ATR)-Spectrum: (2,3,4-Trifluorophenyl)boronic acid



Spectroscopic Data: Boronic acid esters

Boronic acid esters
5,5-Dimethyl-2-(2,3,4-trifluorophenyl)-1,3,2-dioxaborinane (15)

IH NMR (250 MHz, Chloroforad) 7.45 (dddd,J = 8.7, 6.3, 2.5 Hz, 0H), 7.29 (s, OH), 6.95 (dddd,
=9.5,8.5, 6.4, 1.8 Hz, 0H), 3.82 (s, 1H), 1.07 (s, 1H).
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Figure S158 'H-NMR: 5,5-Dimethyl-2-(2,3,4-trifluorophenyl)-1,3,2-dioxaborinane

19F NMR (235 MHz, Chlorofora#)-5 -127.11 (dd/ = 20.9, 10.5 Hz), -131.52 (dds 19.9, 10.4 Hz),
-162.44 (t/=20.4 Hz).
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Figure S159 1°F-NMR {!H}: 5,5-Dimethyl-2-(2,3,4-trifluorophenyl)-1,3,2-dioxaborinane



Spectroscopic Data: Boronic acid esters

13C NMR (63 MHz, Chloroford) 156.24 (ddd/ = 253.8, 9.0, 3.4 Hz), 153.62 (ddd; 252.6, 10.1,
3.6 Hz), 140.46 (ddd,= 250.8, 17.4, 14.5 Hz), 130.24 (dfid,8.7, 5.2 Hz), 112.57 (df= 16.5, 3.7
Hz), 73.12,32.48 ,22.42 .
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Figure S160 3C NMR: 5,5-Dimethyl-2-(2,3,4-trifluorophenyl)-1,3,2-dioxaborinane



Spectroscopic Data: Boronic acid esters 08

11B NMR (80 MHz, Chloroford)3 26.10 .
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Figure S161 B-NMR: 5,5-Dimethyl-2-(2,3,4-trifluorophenyl)-1,3,2-dioxaborinane
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Figure S162 El-Spectrum (EI*): 5,5-Dimethyl-2-(2,3,4-trifluorophenyl)-1,3,2-dioxaborinane



Spectroscopic Data: Boronic acid esters

Figure S163 IR (ATR)-Spectrum: 5,5-Dimethyl-2-(2,3,4-trifluorophenyl)-1,3,2-dioxaborinane



Spectroscopic Data: Boronic acid esters

5,5-Dimethyl-2-(2,4,5-trifluorophenyl)-1,3,2-dioxaborinane (17)

IH NMR (250 MHz, Chloroford 7.50 (ddd,J = 10.7, 9.7, 5.5 Hz, 1H), 6.85 (ddé; 10.5, 8.7, 6.1
Hz, 1H), 3.78 (s, 4H), 1.03 (s, 6H).
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Figure S164 *H-NMR: 5,5-Dimethyl-2-(2,4,5-trifluorophenyl)-1,3,2-dioxaborinane
19F NMR (235 MHz, Chloroford)-3 -106.19 (ddd/ = 16.8, 6.9, 1.6 Hz), -130.14 (dd: 21.3, 6.9
Hz), -144.71 (dd[= 21.3, 16.8 Hz).
9%EUNSINY 8oy g]RR
g8888888 8888 $¥¥E
VN

-130.08
130.11
130.17

-130.20

Ny

B (dd)

— g
- |=0

T T T T T T
-144.2 -144.4 -144.6 -144.8 -145.0 -145.2

-129.0  -129.5 -131.0  -131.5
T T T T T T T T T T T
-105.2  -105.6  -106.0  -106.4  -106.8  -107.2
ppm
Py T e
& 5 8
S 3 2
T T T T T T T T T T T T T T T T T T T T T T T T T 1
50 -55 -60 -65 ~-70 -75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -145 -150 -155 -160 -165 -170 ~-175 -1

ppm

Figure S165: 1°F-NMR {!H}: 5,5-Dimethyl-2-(2,4,5-trifluorophenyl)-1,3,2-dioxaborinane



13C NMR (75 MHz, Chloroforad)d 162.52 (ddd/ = 249.6, 9.4, 2.1 Hz), 152.10 (ddé; 254.0, 14.5,
13.2 Hz), 146.88 (ddd.= 244.1, 11.9, 3.6 Hz), 123.37 (ddlé; 17.6, 10.3, 1.9 Hz), 105.61 (dé;
31.1, 19.9 Hz), 72.64 , 31.98 ,21.95 .

Spectroscopic Data: Boronic acid esters
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Figure S166 13C NMR: 5,5-Dimethyl-2-(2,4,5-trifluorophenyl)-1,3,2-dioxaborinane



Spectroscopic Data: Boronic acid esters | Sibie
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Figure S167 'B-NMR: 5,5-Dimethyl-2-(2,4,5-trifluorophenyl)-1,3,2-dioxaborinane
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Figure S168 El-Spectrum (EI*): 5,5-Dimethyl-2-(2,4,5-trifluorophenyl)-1,3,2-dioxaborinane



Spectroscopic Data: Boronic acid esters

Figure S169 IR (ATR)-Spectrum: 5,5-Dimethyl-2-(2,4,5-trifluorophenyl)-1,3,2-dioxaborinane



Spectroscopic Data: Boronic acid esters

5,5-Dimethyl-2-(2,3,5,6-tetrafluorophenyl)-1,3,2-dioxaborinane (18)

IH NMR (250 MHz, Chloroforaf)-5 7.04 (tt,J = 9.6, 7.4 Hz, 1H), 3.82 (s, 4H), 1.07 (s, 6H).
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Figure S170 *H-NMR: 5,5-Dimethyl-2-(2,3,5,6-tetrafluorophenyl)-1,3,2-dioxaborinane

19F NMR (235 MHz, Chloroforé)-d -133.33 (ddJ = 22.5, 14.7 Hz), -139.91 (dds 22.4, 14.7 Hz).
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Figure S171 °F-NMR {H}: 5,5-Dimethyl-2-(2,3,5,6-tetrafluorophenyl)-1,3,2-dioxaborinane



Boronic acid esters
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Figure S172 3C NMR



Spectroscopic Data: Boronic acid esters
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Figure S173 11B-NMR: 5,5-Dimethyl-2-(2,3,5,6-tetrafluorophenyl)-1,3,2-dioxaborinane
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Figure S174 El-Spectrum (EI*): 5,5-Dimethyl-2-(2,3,5,6-tetrafluorophenyl)-1,3,2-dioxaborinane



Spectroscopic Data: Boronic acid esters

Figure S175 IR (ATR)-Spectrum: 5,5-Dimethyl-2-(2,3,5,6-tetrafluorophenyl)-1,3,2-dioxaborinane



Spectroscopic Data: Boronic acid esters

6-Methyl-2-(2,3,4-trifluorophenyl)-1,3,6,2-dioxazaborocane-4,8-dione (16)

IH NMR (250 MHz, DMSQ}%B 7.39 —7.20 (m, 1H), 4.43 (dds 17.3, 0.9 Hz, 1H), 4.12 4ds 17.3
Hz, 1H), 2.65 (s, 1H).
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Figure S176 *H-NMR: 6-Methyl-2-(2,3,4-trifluorophenyl)-1,3,6,2-dioxazaborocane-4,8-dione

I9F NMR (235 MHz, DMS@) & -128.90 (dd/ = 23.0, 8.2 Hz), -134.33 (dds 21.0, 8.2 Hz), -163.02
(dd,J = 23.0, 20.9 Hz).
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Figure S177 *F-NMR {*H}: 6-Methyl-2-(2,3,4-trifluorophenyl)-1,3,6,2-dioxazaborocane-4,8-dione



Spectroscopic Data: Boronic acid esters

13C NMR (63 MHz, DMS@9) 8 169.26 , 153.76 (ddd,= 244.6, 8.7, 3.1 Hz), 151.61 (ddd; 248.5,
9.8, 3.6 Hz), 139.27 (ddd= 249.0, 18.1, 14.7 Hz), 129.54 — 128.96 (m), 113.21%dkh.2, 3.3 Hz),
62.76 (dJ = 1.5 Hz), 47.97 .
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Figure S178 13C NMR: 6-Methyl-2-(2,3,4-trifluorophenyl)-1,3,6,2-dioxazaborocane-4,8-dione



1IIB NMR (80 MHz, DMS@9) 8 10.74 .
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Figure S179 1B-NMR: 6-Methyl-2-(2,3,4-trifluorophenyl)-1,3,6,2-dioxazaborocane-4,8-dione
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Figure S180 El-Spectrum (EI*): 6-Methyl-2-(2,3,4-trifluorophenyl)-1,3,6,2-dioxazaborocane-4,8-dione



Spectroscopic Data: Boronic acid esters
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Figure S181 IR (ATR)-Spectrum: 6-Methyl-2-(2,3,4-trifluorophenyl)-1,3,6,2-dioxazaborocane-4,8-dione



