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1. General information

All reactions were carried out under argon atmosphere unless otherwise
indicated. Water was purified with a Millipore system. Chromatography and
extraction solvents such as ethyl acetate, acetonitrile (MeCN), dichloromethane
(DCM) and n-hexane were of chromatographic quality and used without further
purification.  1-Bromotridecafluorohexane (perfluorohexyl bromide), 1-

lodotridecafluorohexane (perfluorohexyl iodide), 1-
Bromoheptadecafluorooctane (perfluorooctyl bromide), 1-
lodoheptadecafluorooctane (perfluorooctyl iodide) and 1,2-

Dibromotetrafluoroethane were commercial reagents and used without further
purification. N,N,N’,N'-Tetramethyl ethylenediamine (TMEDA) was 99% pure
and used as received from the supplier.

Dye Rose Bengal (4,5,6,7-tetrachloro-3',6'-dinydroxy- 2'4'5'7'-tetraiodo-3H-
spiroisobenzofuran-1,9'-xanthen]-3-one) was 99.9% pure and used as-received
from the supplier. Commercial cyanocobalamin (B12) employed met USP
testing specifications. Organic substrates 2,6-dimethylaniline, 4-methylaniline,
2,6-difluoroaniline, 4-Aminobenzonitrile, 4-nitroaniline, 2-nitroaniline, 3,5-
dimethoxyaniline, 4-methoxyaniline, 1,2-dimethoxybenzene, 1,2-
diethoxybenzene, 1,3,5-trimethoxybenzene, 3,4,5-Trimethoxybenzaldehyde,
2,6-Dimethylanisole, 4-Tert-butylanisole and dibenzo-24-crown-8 were
commercial and wused as received. 2,2,6,6-Tetramethyl-1-piperidinyloxy
(TEMPO) was an ultra-pure-grade reagent. CoClz was of reagent grade.
Analytical thin layer chromatography (TLC) was performed on silica gel 60 F254
pre-coated plates (0.25 mm, Merck). TLC plates were visualized with ultraviolet
light or by treatment with ceric ammonium molybdate (CAM) solution followed
by heating. Purification of the reaction products was carried out by column
chromatography using ultra-pure silica gel (230—400 mesh), standard silica-gel
for column chromatography (60 mesh) or silica-gel for thin layer preparative
chromatography with fluorescent indicator (rhodamine).

The light sources were commercially available high power LEDs (3 watts):
green light, LED of Amax = 525nm £ 2nm, ET=10mW.

2. Photocatalytic fluoroalkylation reactions of arenes in water. General
procedure

In a 4 mL glass reaction vial provided with screw-cap septum and micro stir bar,
substrate (0.2 mmol), N,N,N",N"-tetramethylethylenediamine (TMEDA, 3 equiv),
photocatalyst (5 mol %), co-catalyst (5 mol %) and 3 mL of solvent were
introduced. The mixture was purged with a stream of Ar for 10 min. After
deoxygenation, n-CeF13Br (3 equiv) was introduced with a microliter syringe
followed by a slight stream of Ar being passed through for 1 additional minute,
then the vial was sealed. The closed reaction vessel containing a dark red
solution is placed on a stir plate above the heat dissipator, according to Figure
S1, and stirred vigorously for 20 hrs. (at 22 °C) under constant irradiation with
high power LEDs (3 Watts).
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Figure S1 - Green (525 nm) LEDs set up for the Photocatalytic fluroalkylation
reactions of arenes.

3. Mechanistic probe experiment for the perfluoroalkylation of 2,6-

xylidine
RB (5 mol %)
B12 (5 mol %)
NH, TMEDA (3 equiv) NH
[ ] Br-CgF43 (3 equiv) [ ]
+ +
A) N Green LEDs N
0. H,0 (3 mL) 0.
Ar-deoxygenated CeF1a CeF13
TEMPO
(3 equiv.) not observed detected by "°F-NMR

Scheme S1 - Mechanistic Probe experiments for the perfluoroalkylation of 2,6-
dimethylaniline. Reaction performed in presence of 3 equiv of TEMPO.

4. Quenching of fluorescence and Stern Volmer plot

Fluorescence measurements were performed with Perkin Elmer LS-55
spectrofluorometer. The aqueous Rose Bengal solution (0.05 mM) was excited
at 525 nm and the fluorescence emission was recorded in the range of 535-750
nm. The fluorescence quenching data obtained were analyzed by Stern-Volmer
formalism: Fo/F = 1 + Ksv [Q], which relates the decrease in fluorescence
intensity (Fo/F) to quencher concentration [Q]; Ksv is the Stern-Volmer
guenching constant. The fluorescence of Rose Bengal is quenched by the
addition of incremental quantities of an aqueous solution of cyanocobalamin
(B12). The Stern Volmer constant obtained is 1.77x10* Mt as shown in Figure
S2.
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Figure S2 - Quenching of fluorescence of Rose Bengal with Vitamine B12
(H20 solution) and Stern Volmer plots. Ksy = 1.77x10% M1,

5. UV-visible spectroscopy

The UV-visible spectra were performed as follow. An aqueous solution
containing cyanocabalamin (B12, 6.0 x 10°° M), Rose Bengal (6.0 x 10° M) and
TMEDA (3.6 x 10® M) was introduced in a 4 mL UV quartz cuvette provided
with an anaerobic septum screw cap and a micro stir bar. The solution is Ar
purged and placed on a stir plate above the heat dissipator and stirred
vigorously for 1 minute under irradiation with high power green LEDs (3 Watts,
525 nm). Absorption spectra of the solution before and after irradiation were
recorded with a Perkin Elmer Lambda 45 spectrophotometer.
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Figure S3 - UV-vis spectra (range 250 — 450 nm) of aqueous solution
containing cyanocabalamin (6.0 x 10> M), Rose Bengal 2 (6.0 x 10> M) and
TMEDA (3.6 x 103 M) before (—) and after (----) irradiation with green LEDs (I =
525 nm, 3 Watts).

6. Isolation of reaction products

After the reaction time was completed, the mixture was extracted thrice with
CH2Cl2 / water /brine. The organic layers were gathered and dried over
anhydrous Na2SOs, filtered and evaporated under vacuo. The crude reaction
mixture was purified by silica-gel (60 mesh) column chromatography, with the
eluants indicated in the TLC conditions (vide infra, spectral data). The polarity of
the dye did not introduce any difficulty in the separation and purification
protocol, the CH2Clz extractions eliminated the PC.

7. Calculation of environmental factor

For calculation of the E-factor (EF) a 90% recovery of organic solvents was
assumed, and water was excluded (see Eq.1).! The complete E-factor (CEF)
was also calculated and all solvents used as well as water are considered as
waste, according to equation 2.2

EF = Ym(raw materials)+Ym(reagents)+0.1ym(solvents)—-Ym(product) Eq 1
Ym(product)
CEF = Ym(raw materials)+Yym(reagents)+ym(solvents)+Ym(water)—Yym(product) Eq 9

Ym(product)

In all E-factor calculations the solid drying agents, silica gel or other solids
employed in purification techniques were not included in the formula. The
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amounts of solvents considered include those used in reaction and during the
workup.

7.1 Calculation of environmental factors for the photocatalyzed
fluoroalkylation of 2,6-xylidine in water with Vitamin B12 and Rose

Bengal
NH, NH;
+ Br-C¢F43 + RoseBengal + Vitamine By, + TMEDA - =

H,0 (3 mL)

Ar-purged
(mmol) 0.2 0.6 0.01 0.01 0.6 CoF13
(mg) 24.2 239.4 10.2 13.6 69.7 99%
o

In a 4 mL glass reaction vial provided with screw-cap septum and micro stir bar,
2,6-xylidine (0.2 mmol, 24.2 mg), TMEDA (0.6 mmol, 69.7 mg), Rose Bengal
(0.01 mmol, 10.2 mg), Vitamin B12 (0.01 mmol, 13.6 mg) and 3 mL of water
were introduced. The mixture was purged with a stream of Ar for 10 min. After
deoxygenation, n-CsF13Br (0.6 mmol, 239.4 mg) was introduced with a microliter
syringe followed by a slight stream of Ar being passed through for 1 additional
minute, then the vial was sealed. The closed reaction vessel is placed on a stir
plate above the heat dissipator and stirred vigorously for 20 hrs. (at 22 °C)
under constant irradiation with high power LEDs (3 Watts). After the reaction
time was completed, the mixture was extracted thrice with 1 mL CH2Clz2. The
organic layers were gathered and dried over anhydrous Na2SOs, filtered and
evaporated under vacuo.

*Note: Density of each liquid at 25°C; 2,6-xylidine = 0.984 g/mL; perfluorohexyl bromide = 1.871
g/mL; TMEDA = 0.775 g/mL; CH2Cl2= 1.327 g/mL

0.3571 g+0.1(3,981 g)—0.0869 g
EF = =77
0.0869 g

_0.35719+6,981 g—0.0869 g
0.0869 g

CEF =183,4

7.2 Calculation of environmental factors for the photocatalyzed
fluoroalkylation of 2,6-xylidine in MeCN with Rose Bengal?®

NH; NH,
+ [|-C¢F43 + RoseBengal + Cs,COj3 _—
MeCN (3 mL)
Ar-purged
(mmol) 0.2 0.6 0.01 0.3 CeF13
(mg) 24.2 267.6 10.2 97.8
99%

In a 4 mL glass reaction vial provided with screw-cap septum and micro stir bar,
2,6-xylidine (0.2 mmol, 24.2 mg), cesium carbonate (0.3 mmol, 97.8 mg), Rose
Bengal (0.01 mmol, 10.2 mg) and 3 mL of MeCN were introduced. The mixture
was purged with a stream of Ar for 10 min. After deoxygenation, n-CeFu3l (0.6
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mmol, 267.6 mg) was introduced with a microliter syringe followed by a slight
stream of Ar being passed through for 1 additional minute, then the vial was
sealed. The closed reaction vessel is placed front of a 60-Watt household
fluorescent light bulb and illuminated under vigorous stirring for 20 hrs. at 22 °C.
After the reaction time was completed, the mixture was extracted thrice with 3
mL CH2Cl2 from 10 mL of water. The organic layers were gathered and dried
over anhydrous NazSOys, filtered, and evaporated under vacuo.

*Note: Density of each liquid at 25°C; 2,6-xylidine = 0.984 g/mL; perfluorohexyl iodide = 2.063
g/mL; MeCN = 0.786 g/mL; CH2Cl2=1.327 g/mL

_0.3995 g+0.1(14.301 g)—0.0869 g
0.0869 g

EF =120,1

_0.3995 g4+24.301 g—0.0869g _
0.0869 g

CEF 290,0

8. Characterization of reaction products

All compounds are unknown chemicals, unless otherwise noted, and are
reported as % vyields obtained by NMR integration (from 'H and °F NMR
integration) of the crude reaction mixtures. Characterizations employ H, 3C,
9F 1D-NMR techniques, and 2D NMR spectroscopic techniques (HSQC,
HMBC) and HRMS measurements.

'H-NMR spectra were recorded on an Agilent DD2 500 and 400 (500 MHz and
400 MHz), or a Bruker Avance 600 (600 MHz) spectrometers, and are reported
in ppm using the solvent residual peak resonance as the internal standard
(CDCIz at 7.26 ppm). 'H NMR data are reported as follows: chemical shift;
multiplicity; coupling constants (Hz); number of hydrogen. Multiplicity is
abbreviated as follows: s = singlet, d = doublet, t = triplet, dd = double doublet,
m = multiplet, br = broad. Proton-decoupled *C-NMR spectra were recorded on
an Agilent DD2 500 and 400 (at 125.758 MHz and 100 MHz), or on a Bruker
Avance 600 (at 150.903 MHz) spectrometers and are reported in ppm using the
C resonance signal from the solvent as the internal standard (CDCls at 77.00
ppm). 1°F NMR spectra were recorded on a Agilent DD2 500 (at 470.592 MHz),
or a Bruker Avance 600 (at 564.686 MHz) spectrometers and are reported in
ppm using the internal standard signal from the spectrometer. High-resolution
mass spectra (HRMS) were obtained using JEOL-DX 700 mass spectrometer
for compounds 2,3,9,10,13,14 and 17; Xevo G2-XS QTof for compounds 20 and
22; FTIR BOMEM DA8 maodified for high resolution mass for compounds 4,6,7,8
and 12.
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CeF13

2,6-dimethyl-4-(perfluorohexyl)aniline* (2) obtained as white solid (99 %).
TLC: isooctane:CH2Cl2 (1:1)

'H NMR (600 MHz, CDClz3): d (ppm): 2.21 (6H, s), 3.88 (2H, br s), 7.14 (2H, s);
13C NMR (150.903 MHz, CDCls): & (ppm): 17.7, 117.4 (m), 121.2, 126.9, 146.2;
19F NMR (564.603 MHz, CDCl3s): & (ppm): -126.17 (2F, br s), -122.86 (2F, br s),
-121.77 (2F, br s), -121.53 (2F, br s), -109.18 (2F, t), -80.84 (3F, t);

HRMS (ESI [M+H]*): Mass calc. for CisHi1Fi3N: 440.0684, found for
Ci14H11F13N: 440.0682.

CgF17

2,6-dimethyl-4-(perfluorooctyl)aniline*® (3) obtained as white solid (99 %).
TLC: isooctane:CH2Cl2 (1:1)

H NMR (500 MHz, CDClz3): d (ppm): 2.21 (6H, s), 3.93 (2H, br s), 7.14 (2H, s);
13C NMR (125 MHz, CDCl3): & (ppm): 17.7, 117.5 (t, J = 24.6 Hz), 121.3, 126.7
(t, J = 6.6 Hz), 146.1; °F NMR (470.585 MHz, CDClz): & (ppm): -126.15 (2F,
m), -122.75 (2F, m), -121.93 (4F, m), -121.74 (2F, m), -121.33 (2F, m), -109.20
(2F, 1), -80.84 (3F, t);

HRMS (ESI [M+H]*): Mass calc. for CisHiiFi7N: 540.0620, found for
CisH11F17N: 540.0616

CeF13
HoN

4-methyl-2-(perfluorohexyl)aniline® (4) obtained as yellow oil (90 %). TLC:
isooctane:CH2Cl2 (1:1)

'H NMR (600 MHz, CDCIs): d (ppm): 2.26 (3H, s), 4.08 (2H, br s), 6.63 (1H, d, J
= 9.2 Hz), 7.10 (2H, overlapped d & s);

13C NMR (150.903 MHz, CDClz): & (ppm): 20.4, 111.3 (t), 118.2, 127.3, 128.9
(), 134.0, 143.6;

F NMR (564.603 MHz, CDCIs): & (ppm): -126.11 (2F, m), -122.7 (2F, m), -
121.8 (4F, m), -108.40 (2F, t), -80.75 (3F, t);

HRMS (ESI [M+H]*): Mass calc. for C1sHoF13N: 426.0527, found for CizHoF13N:
426.0528.
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H,N

F CeF13

2,6-difluoro-4-(perfluorohexyl)aniline (5) obtained as yellow oil (70 %).
TLC: Hexane:CH2Cl2 (4:1)

'H NMR (500 MHz, CDClz3): & (ppm): 4.09 (2H, br s), 7.07 (2H, dd, J = 6.6 Hz, J
= 1.8 Hz);

13C NMR (125 MHz, CDCls): & (ppm): 110.4 (m), 127.9 (t, J = 15.8 Hz), 118.5 (t,
J =33 Hz),151.2 (dd, J = 242 Hz, J = 8.4 Hz);

9F NMR (470.585 MHz, CDCIl3): & (ppm): -131.25 (2F, m), -126.15 (2F, m), -
122.84 (2F, m), -121.91 (2F, m), -121.51 (2F, m), 109,46 (2F, m), -80.82 (3F, t);
HRMS (ESI [M-H]"): Mass calc. for Ci2HsF1sN: 446.0026, found for Ciz2HsFisN:
446.0039.

CeF13
HoN

CN

4-amino-3-(perfluorohexyl)benzonitrile® (6) obtained as yellow solid (61 %).
TLC: CH2Cl2:Hexane (4:1)

1H NMR (500 MHz, CDCls): & (ppm): 4,78 (2H, br s), 6.74 (1H, d, J = 8.6 Hz),
7.52 (1H, dd, J = 8.6 Hz, J = 1.9 Hz), 7.61 (1H, d, J = 1.8 Hz);

13C NMR (125 MHz, CDCls): & (ppm): 100.7, 111.2 (t, J = 23.6 Hz), 118.0,
118.7,134.3 (t, J = 8.8 Hz), 136.2, 149.3 (1, J = 2.1 Hz):

19F NMR (470.585 MHz, CDCl3): & (ppm): -126.12 (2F, m), -122.73 (2F, m), -
121.88 (2F, m), -121.64 (2F, m), -109.37 (2F, m), -80.78 (3F, 1).

CeF13
H2N

NO,

4-nitro-2-(perfluorohexyl)aniline (7) obtained as yellow solid (55 %). TLC:
CH2Cl2:Hexane (7:3)

'H NMR (500 MHz, CDCls): 4.98 (2H, br s), 6.75 (1H, d, J = 9.1 Hz), 8.17 (1H,
dd,J=9.1Hz,J=2.5Hz),8.30 (1H,d, J = 2.5 Hz);

13C NMR (125 MHz, CDCls): 110.1 (t, J = 23.8 Hz), 117.3, 126.8 (t, J = 9.1 Hz),
128.8, 138.7, 151.0;

9F NMR (470.585 MHz, CDCl3): -126.11 (2F, m), -122.70 (2F, m), -121.74 (2F,
m), -121.62 (2F, m), -109.31 (2F, m), -80.78 (3F, t);

HRMS (ESI [M-H]): Mass calc. for Ci2H4F13N202: 455.0065, found for
C12H4F13N202: 455.0071.
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NO,

C6F13

2-nitro-4-(perfluorohexyl)aniline (8) obtained as yellow solid (43 %). TLC
Hexane:CH2Cl2 (1:1)

'H NMR (500 MHz, CDCls): 6.39 (2H, br s), 6.93 (1H, d, J = 8.8 Hz), 7.52 (1H,
dd,J=8.8Hz,J=1.7 Hz), 8.40 (1H, d, J = 1.8 Hz);

13C NMR (125 MHz, CDClz): 117.4 (t, J = 26.2 Hz), 119.4, 126.3 (t, J = 7.4 Hz),
131.7,133.0 (t, J = 5.9 Hz), 146.7,;

19F NMR (470.585 MHz, CDCl3): -126.11 (2F, m), -122.79 (2F, m), -121.80 (2F,
m), -121.43 (2F, m), -110.13 (2F, m), -80.78 (3F, m);

HRMS (ESI [M+H]"): Mass calc. for Ci2HeF13N202: 457.0222, found for
C12H4F13N202: 457.0197.

2-nitro-6-(perfluorohexyl)aniline (9) obtained as yellow solid (21 %). TLC
Hexane:CH2Cl2 (1:1)

H NMR (500 MHz, CDCIls): 6.82 (3H, overlapped br s and triplet, J = 8.2 Hz),
7.64 (1H, dd, J=7.7 Hz, J = 1.3 Hz), 8.39 (1H, dd, J = 8.5 Hz, J = 1.2 Hz);

13C NMR (125 MHz, CDClz): 114.8 (t, J = 22.2 Hz), 115.5, 131.4, 134.3, 136.7
(t, J=8.9 Hz), 143.8 (t, J = 1.5 Hz);

19F NMR (470.585 MHz, CDCls): -126.11 (2F, m), -122.68 (2F, m), -121.54 (4F,
m), -107.76 (2F, m), -80.75 (3F, t);

HRMS (ESI [M-H]): Mass calc. for Ci2H4F13N202: 455.0065, found for
C12H4F13N202: 455.0074.

NH,

/@iCGFﬂ’»
H,CO OCH;

3,5-dimethoxy-2-(perfluorohexyl)aniline (10) obtained as white solid (64 %).
TLC Hexane:CH2Cl2 (3:2)

'H NMR (600 MHz, CDClzs): & (ppm): 3.75 (3H, s), 3.77 (3H, s), 5.84 (s, 1H),
5.93 (s, 1H);

13C NMR (150.903 MHz, CDClz): & (ppm): 55.7, 56.4, 90.5, 94.3, 97.1, 102.7,
162.1, 163.6;

9F NMR (564.603 MHz, CDCl3): & (ppm): -126.12 (m, 2F), -122.66 (2F, m), -
122.10 (4F, m), -103.10 (2F, m), -80.78 (3F, t, J = 9 Hz);

HRMS (ESI [M+H]"): Mass calc. for CisH11F13NO2: 472.0582, found for
C14H11F13NO2: 472.0581.
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NH,

HsCO OCHj
CeF13

3,5-dimethoxy-4-(perfluorohexyl)aniline (11) obtained as colorless oil (32 %).
TLC Hexane:CH2Cl2 (3:2)

H NMR (600 MHz, CDCIls): & (ppm): 3.83 (6H, s), 5.14 (2H, br s), 5.91 (2H, s)
13C NMR (150.903 MHz, CDCls): & (ppm): 56.1, 86.7, 94.5, 150.2, 164.7;

19F NMR (564.603 MHz, CDCls): & (ppm): -126.12 (2F, m), -122.81 (2F, m), -
121.67 (4F, m), -102.04, (2F, m), -80.77 (3F, m);

HRMS (ESI [M+H]*): Mass calc. for CisH11F13NO2: 472.0582, found for
C14H11F13NO2: 472.0578.

4-methoxy-2-(perfluorohexyl)aniline’2 (12) obtained as yellow solid (72 %).
TLC: CH2Cl2:Hexane (7:3)

'H NMR (500 MHz, CDCIls): 3.76 (5H, overlapped br s and singlet), 6.70 (1H, d,
J=8.7Hz), 6.84 (1H, d, J = 2.8 Hz), 6.94 (1H, dd, J = 8.8 Hz, J = 2.8 Hz);

13C NMR (125 MHz, CDCls): 56.0, 112.1 (t, J = 22.5 Hz), 113.1 (t, J = 8.9 Hz),
119.8,120.5, 139.7, 152.1;

19F NMR (470.585 MHz, CDClIs): -126.15 (2F, m), -122.76 (2F, m), -121.75 (4F,
m), -108.64 (2F, m), -80.83 (3F, m).

NH,
H,CO~ ;

CeF13

4-methoxy-3-(perfluorohexyl)aniline (13) obtained as yellow solid (8 %). TLC:
CH2Cl2:Hexane (7:3)

'H NMR (500 MHz, CDCls): 3.79 (5H, overlapped br s and singlet), 6.85 (3H,
overlapped d & s);

13C NMR (125 MHz, CDCls): 57.0, 114.8, 115.8 (t, J = 8.8 Hz), 117.9 (t, J = 22.6
Hz), 120.2, 139.9, 151.7 (t, J = 2.7 H2z);

19F NMR (470.585 MHz, CDCl3): -126.14 (2F, m), -122.72 (2F, m), -121.91 (2F,
m), -121.19 (2F, m), -107.75 (2F, m), -80.80 (3F, t);

HRMS (ESI [M+H]*): Mass calc. for CisHoF13NO: 442.0477, found for
C13HoF13NO: 442.0465.
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H3CO CoF13
1,2-dimethoxy-4-(perfluorohexyl)benzene (14) obtained as yellow oil (85 %).
TLC: CH2Clz:isooctane (7:3)

H NMR (600 MHz, CDCI3): d (ppm): 3.92 (3H, s), 3.94 (3H, s), 6.95 (1H, d, J =
8.5 Hz), 7.02 (1H, d, J= 1.6 Hz), 7.18 (1H, dd, J = 8.5 Hz, J = 1.6 Hz);

13C NMR (150.903 MHz, CDCI3): & (ppm): 56.1, 56.2, 109.6, 110.8, 120.4,
121.1, 149.1, 150.0;

19F NMR (564.603 MHz, CDCl3s): & (ppm): -126.14 (2F, br s), -122.83 (2F, br s),
-121.86 (2F, m), -121.41 (2F, m), -109.64 (2F, t), -80.78 (3F, t);

HRMS (ESI [M+Na]*): Mass calc. for CisHoF13NaO2: 479.0293, found for
Ci4HoF13NaO2: 479.0285.

EtO CoF13
1,2-diethoxy-4-(perfluorohexyl)benzene (15) obtained as yellow oil (75 %).
TLC: Hexane: CH2Cl2 (7:3)

H NMR (600 MHz, CDCls): & (ppm): 1.46 (3H,t, J =7 Hz), 1.48 (3H, 1, J =7
Hz), 4.13 (4H, hept, J = 7 Hz), 6.93 (1H, d, J = 8.45 Hz), 7.03 (1H, br s), 7.13
(1H, d, J = 8.45 Hz);

13C NMR (150.903 MHz, CDCls): & (ppm): 14.7, 14.8, 64.7, 65.0, 111.7, 112.4,
120.3,120.9, 148.6, 151.8;

19F NMR (564.603 MHz, CDCI3): & (ppm): -126.13 (2F, m), -122.82 (2F, br s), -
121.92 (2F, t), -121.52 (2F, br s), -109.66 (2F, t), -80.80 (3F, m);

HRMS (ESI [M+Na]*): Mass calc. for CisHisFisNaO2: 507.0606, found for
CieHi13F13NaO2: 507.0603.

H,CO CeF 13
1,4-dimethoxy-2-(perfluorohexyl)benzene®1° (16) obtained as colorless liquid
(55 %). TLC: Hexane: AcOEt (9:1)

H NMR (500 MHz, CDClz): 3.80 (3H, s), 3.82 (3H, s), 6.96 (1H, d, J = 8.7 Hz),
7.05 (2H, overlapped d and m);

13C NMR (125 MHz, CDClIs): 56.0, 56.8, 114.4, 114.7 (t, J = 9.3 Hz), 117.9 (t, J
=22.1 Hz), 118.9, 152.8 (t, J = 2.7 Hz), 154.4;

19F NMR (470.585 MHz, CDCl3): -126.20 (2F, m), -122.77 (2F, m), -121.95 (2F,
m), -121.21 (2F, m), -107.76 (2F, m), -80.89 (3F, m).
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OCH,
c6F13

H,CO OCH,

1,3,5-trimethoxy-2-(perfluorohexyl)benzene!'213 (17) obtained as white
solid (99 %). TLC: Hexane: CH2Cl2 (3:1)

1H NMR (400 MHz, CDCl3): 3.8 (6H, s), 3.84 (3H, s), 6.15 (2H, s);

13C NMR (100 MHz, CDCls): 55.5, 56.5, 91.9, 98.64, 161.92 (t, J = 2.2 Hz),
164.0;

19F NMR (470.585 MHz, CDCls): -126.18 (2F, m), -122.70 (2F, m), -122.26 (2F,
m), -122.1 (2F, m), -102.7 (2F, m), -80.87 (3F, 1).

O H

CeF13

HsCO OCH,4
OCHa

3,4,5-trimethoxy-2-(perfluorohexyl)benzaldehyde (18) obtained as yellow oil
(40 %). TLC: CH2Cl2:Hexane (3:1)

1H NMR (600 MHz, CDClz): d (ppm): 3.93 (3H, s), 3.95 (3H, s), 3.97 (3H, s),
7.41 (s, 1H), 10.15 (1H, t, J = 6 HZ);

13C NMR (150.903 MHz, CDCIs): d (ppm): 56.4, 61.1, 62.2, 105.7, 108.0, 133.0,
147.4, 154.3, 156.3, 189.7,

F NMR (564.603 MHz, CDClz): & (ppm): -126.09 (2F, m), -122.65 (2F, m), -
121.78 (2F, m), -120.19 (2F, m), -96.10 (2F, m), -80.77 (3F, m);

HRMS (ESI [M+H]*): Mass calc. for CisHi2F1304: 515.0528, found for:
CieH12F1304: 515.0523.

OCH, OCH,

CeFi3
CeF13

2-methoxy-1,3-dimethyl-5-(perfluorohexyl)benzene (19); 2-methoxy-1,3-
dimethyl-4-(perfluorohexyl)benzene (20). TLC: Hexane: CH2Cl2 (9:1)

IH NMR (500 MHz, CDCls): 2.34 (3H, s), 2.35 (3H, s), 2.39 (6H, t, J =), 3.72
(3H, s), 3.76 (3H, s), 7.13 (1H, d, J = 8.2 Hz), 7.21 (1H, d, J = 8.2 Hz), 7.24 (2H,
s);

13C NMR (125 MHz, CDCls): 12.5, 16.3, 16.6, 59.8, 59.9, 124.1 (t, J = 9.3 Hz),
1242 (t, J = 24.1 Hz), 126.3 (t, J = 22.3 Hz), 127.6 (t, J = 6.5 Hz), 128.7, 131.8,
132.0 (t, J = 2.1 Hz), 135.6, 157.9, 160.1;

19F NMR (470.585 MHz, CDCls): -126.20 (4F, m), -122.82 (4F, m), -121.73 (6F,
m), -120.75 (2F, m), -110.08 (2F, m), -105.02 (2F, m), -80.91 (6F, m).
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CNCH:- OCH;

i CeF1a
CeF13
225 2.‘20 215 2.10
"H-NMR 3C-NMR
1 3.72 59.8
2 - 157.9
3 132.0
4 - 162.3
5 7.21 | 1244
6 713 | 1287
7 - 135.6
8 2.35 16.6
9 2.39 12.5

Scheme S2 - INMR and *NMR data interpretation of the mixture of compounds
19 and 20.

OCHs
CeF13

4-(tert-butyl)-1-methoxy-2-(perfluorohexyl)benzene (21) obtained as
colorless liquid (97 %). TLC: Hexane: AcOEt (9:1)

'H NMR (500 MHz, CDClzs): 1.31 (9H, s), 3.84 (3H, s), 6.95 (1H, d, J = 8.7 Hz),
7.48 (1H,d, J=2.5Hz), 7.52 (1H, dd, J = 8.7 Hz, J = 2.5 Hz);

13C NMR (125 MHz, CDCIs): 31.5, 34.4, 56.2, 112.4, 116.4, 126.2 (t, J = 8.4
Hz), 130.4, 143.3, 156.4;

9F NMR (470.585 MHz, CDCl3): -126.15 (2F, m), -122.73 (2F, m), -121.90 (2F,
m) -121.29 (2F, m), -107.59 (2F, m), -80.82 (3F, t);

HRMS (ESI [M+Na]*): Mass calc. for CizHisFi3ONa: 505.0813, found for
Ci17H1sF130Na: 505.0813.
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Y
L
)

K/ O\_/O

2-(perfluorohexyl)-6,7,9,10,12,13,20,21,23,24,26,27-
dodecahydrodibenzo[b,n][1,4,7,10,13,16,19,22]octaoxacyclotetracosine
(i.e.: perfluorohexyl dibenzo-24-crown-8) (23) obtained as an amorphous off-
white solid (40 %). TLC: CH2Cl2: MeOH (2:0.1)

'H NMR (600 MHz, CDCl3): & (ppm): 3.83 (8H, d), 3.93 (8H, m), 4.16 (8H, m),
6.88 (5H, m), 7.02 (1H, m), 7.14, (1H, d, J = 6.5 Hz);

13C NMR (150.903 MHz, CDCIs): & (ppm): 69.5, 69.6, 69.7, 69.8, 70.1, 71.4,
71.5,71.6,112.2 (t), 112.7,114.2,120.7, 121.6, 148.8, 149.1, 152.0;

19F NMR (564.603 MHz, CDCIs): d (ppm): -126.10 (2F, br s), -122.81 (2F, br s),
-121.89 (2F, br s), -121.49 (2F, br s), -109.66 (2F, t), -80.78 (3F, t);

HRMS (ESI [M+Na]*): Mass calc. for CsoHs1F130sNa: 789.1709, found for:
C3oH31F130gNa: 789.1709.

'S
o 0
g\ /2 CF,CF,Br
L, T
o ol

2-(2-bromo-1,1,2,2-tetrafluoroethyl)-6,7,9,10,12,13,20,21,23,24,26,27-
dodecahydrodibenzo[b,n][1,4,7,10,13,16,19,22]octaoxacyclotetracosine
(24) obtained as an amorphous off-white solid (50 %). TLC: CH2Cl2: MeOH
(2:0.1)

!H NMR (500 MHz, CDClz): & (ppm): 3.83 (8H, d), 3.92 (8H, m), 4.16 (8H, m),
6.89 (5H, m), 7.03 (1H, d, J = 1.7 Hz), 7.14, (1H, dd, J = 8.3 Hz, J = 1.6 Hz);

13C NMR (125 MHz, CDClz): & (ppm): 69.5, 69.6, 69.7, 69.9, 70.1, 71.4, 71.5,
71.6,112.5(t,J=5.2 Hz), 112.7,114.2,121.0, 121.6, 148.7, 149.1, 151.8;

19F NMR (470.585 MHz, CDCl3): d (ppm): -107.18 (2F, t), -64.70 (2F, t).

HRMS (ESI [M+Na]*): Mass calc. for C2sH31BrFsNaOs: 649.1036, found for:
C26H31BrFsNaOs: 649.1030.
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Acquisition Parameter
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