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1. General remarks

'H, BC and 'F NMR spectra were recorded at 400 MHz or 600 MHz, respectively. HRMS spectra
were recorded by EI or ESI method. Infrared spectra were recorded on a Perkin-Elmer PE-983
spectrometer with absorption in cm!. Mass spectra were recorded by EI, ESI, and HRMS was
measured on an Agilent Technologies 6224 TOF LC/MS instrument and a Waters Micromass GCT
Permier. Melting points were determined on a digital melting point apparatus and temperatures were
uncorrected. X-ray structure was determined on a Bruker Smart-1000 X-ray Diffraction meter. The
employed solvents were dried up by standard methods when necessary. Commercially obtained
reagents were used without further purification. All reactions were monitored by TLC with silica gel
coated plates (Huanghai GF254). Flash column chromatography was performed by using 300-400
mesh silica gel eluting with ethyl acetate and petroleum ether at increased pressure. The products 1le,

2f, 2g, 21, and 2n contain trace of impurity, such as plasticizer or silicone grease.
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2. Optimization of reaction conditions

Table S1. Optimization of reaction conditions using 1a as a template substrate to furnish 2a without

photocatalyst.
[
] e
TsN + ICF,COOEt %’ TSN =
. N\ g~ CF2COZE
entryla! solvent light time yield®Y[%]
1 DMF 15 W blue LED 12h trace
2 DMSO 15 W blue LED 12h trace
3 Dioxane 30 W blue LED 12h 8ol
4 MeCN 30 W blue LED 12 h 520
5 DCM 30 W blue LED 12 h 73[
6 THF 30 W blue LED 12 h 48
7 MeCN 30 W CFL 12h trace
8 MeCN 15 W blue LED 24 h 12.8(°
9 MeCN 15 W blue LED 12 h 39elld]
10 MeCN 15 W blue LED 12 h ndlclel

[ Reaction conditions: 1a (0.10 mmol), ICF,CO,Et (0.12 mmol), and solvent 10 mL were
used. [P %F NMR vyield using fluorobenzene as an internal standard. [l Containing other
unidentified byproducts. [ 1a: ICF,CO,Et = 1: 2.5. [l 1a(0.10 mmol), BrCF,CO,Et (0.12
mmol).

Without adding photocatalyst, we found that the desired product 2a can be formed in 80% '°F
NMR vyield. However, it contains several side-products with similar polarities and the desired product
2a could not be afforded in pure form (see TLC spot shown below). At the present stage, we can not

isolate these side-products to identify their structures.

Figure S1. 1) Substrate 1a; 2) Desired product 2a; 3) Side-product
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3. General procedure for the preparation of 1(!)-[2]

2) H30* S CH,Cl,, 0°C
R

—— /p — —
X . o;\/,s 1) LHMDS, THF_ ¥ OH] MsCLEtN o<I|v|s
44 J ol
R1
S4

s1 S2 S3

Cul, LiCl, THF  HgO0* / ]

X + R®MgBr

N O 9T “100c~30°C, 8 (
n R1
s4

X =NTs, NBs
n=1,2

General synthetic method for 1:

To a solution of compounds S1 (20 mmol) in THF (30 mL) was slowly added LHMDS (24 mmol, 1
M in THF) at -78 °C under the protection of argon. The resulting solution was allowed to stir at -78 °C
for 30 min before a solution of S2 (10 mmol) in THF (10 mL) was added into the above mixture.
Consequently, the reaction mixture was allowed to warm up to room temperature and the mixture was
left standing overnight. Then, saturated NH,4Cl solution was added to quench the reaction. Extracted
with EA, dried over anhydrous Na,SO,, filtered, the organic phase was purified by a flash column
chromatography on silica gel to give the desired products S3 (PE/EA: 4/1~2/1).

To a solution of S3 (5.0 mmol) and anhydrous Et;N (2.0 equiv) in CH,Cl, (20 mL) was added
MsCI (2.0 equiv) at 0 °C under the protection of argon. The resulting solution was allowed to stir at 0
°C for 1 h before some amounts of water were added to quench the reaction. Extracted with CH,Cl, (20
mLx3), dried over anhydrous Na,SO,, filtered, the organic phase was purified by a flash column

chromatography on silica gel to give the desired products S4 (PE/EA: 2/1).

To a flame dried 50 mL three-neck flask was added anhydrous Cul (8.8 mmol), LiCl (8.8 mmol)
and the solvent THF (20 mL) under the protection of argon. Then, the flask was cooled to -10 °C before
the solution of RMgBr or RMgCl (2.0 M, 4 mL) was added dropwise into the flask under argon. 5
minutes later, the flask was moved into a -30~-40 °C bath and stirred for a while before a solution of S4

(4 mmol) in THF (10 mL) was added dropwise into the above flask. The resulting solution was allowed
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to stir at -40 °C for 8 h before saturated NH4Cl solution was added to quench the reaction. Extracted
with EA (20 mL x 3), dried over anhydrous Na,SQ,, filtered, the organic phase was purified by a flash
column chromatography on silica gel to give the desired products (PE/EA: 10/1).
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4. General procedure for the preparation of 2 & 3.

R2
)f\ ( + ICF,CO,Et fac-Ir(ppy)s (5 mol%) X" Y=~R2
n R Dioxane, 12 h, rt, Ar S, CF.CO.Et
n=12 30 W Blue LED R" V-2

X =NTs, NBs

! 2

VDCPs 1 (0.2 mmol, 1 equiv) and Ir(ppy); (5 mol %, 0.01 mmol) were added in an flame dried 25
mL Schlenk tube. The reaction tube was placed under vacuum and backfilled with argon three times.
Then, ICF,CO;Et (0.24 mmol) and dioxane (10 mL) were added in the Schlenk tube via a syringe.
Next, the tube was placed 5 cm away from blue LEDs (30 W), and stirred vigorously under the
irradiation of blue light for 12 h. After completion, the solvent was removed under reduced pressure.
The crude product residue was purified by a column chromatography on silica gel (PE/EA: 10/1 to 4/1)
to afford the purified product.

L e
m?/(w

X fac-Ir 5 mol% S oo
+ ICF,CF,CF,CF3 - (BpY)s { ° X\?R
Dioxane, 12 h, rt, Ar (57 ", __CF,CF,CF,CF3
1 n=12 30 W Blue LED R’
X =NTs, NBs 3

VDCPs 1 (0.2 mmol, 1 equiv) and Ir(ppy); (5 mol %, 0.01 mmol) were added in an flame dried 25
mL Schlenk tube. The reaction tube was placed under vacuum and backfilled with argon three times.
Then ICF,CF,CF,CF; (0.24 mmol) and dioxane (10 mL) were added in the Schlenk tube via a syringe.
Next, the tube was placed 5 cm away from blue LEDs (30 W), and stirred vigorously under the
irradiation of blue light for 12 h. After completion, the solvent was removed under reduced pressure.
The crude product residue was purified by a column chromatography on silica gel (PE/EA: 10/1 to 4/1)
to afford the purified product.
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4. Luminescence quenching experiments (Stern-Volmer Studies)!3!

Emission intensities were recorded using Varian Cary Eclipse spectrometer for all experiments. All
Ir[ppy]s solutions were excited at 380 nm and the emission intensity was collected at 510 nm. Solutions
of different concentration of ICF,CO,Et were prepared and introduced to a 1 cm path length quartz
cuvette equipped with a Teflon® septum. In a typical experiment, to a 0.005 M solution of 1h in
dixoane was added the appropriate amount photocatalyst in screw-top quartz cuvette and the emission

of the sample was collected.

Fluorescence quenching experiments
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6. Light on/off experiments and quantum yield!¥!

To study the necessity of continuous irradiation with visible light for the progress of the reaction,
the reaction proceeding was monitored by 'H NMR spectroscopy using 1,3,5-trimethoxybenzene as an
internal standard before and after light irradiation and dark periods.

The control experiments shown below with successive intervals of irradiation and dark periods did
not result in interruption of the reaction progress in the absence of light, demonstrating that light is not

a necessary component for the reaction after triggering the reaction in the first part.

NS =z
TsN \

TsN standrad condition
+ ICF20F2CF20F3

“—CF,CF,CF,CF;

1h 3h

Light on/off experiments
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[a] Determined by 'H NMR analysis with 1,3,5-trimethoxybenzene as an internal standard

To further investigate whether the chain process is involved upon light irradiation, we

measured the quantum yield of the template reaction of 1 h to 3 h.

_ M _ T
(‘D_np_AExSxt
NAhV
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n, is the amount of photochemical or photophysical events x occurred during irradiation, 7, is the
number of photons absorbed by the reactant. £ is the radiant power. S is the irradiated area. ¢ is the
irradiated time. N, is the A. F. Gageiro constant. /4 is the Planck constant. v is the frequency of incident
light. n, was analyzed by 'H NMR, AE was measured by ILT1400 Portable Radiometer/Photometer.

Compound 1h (0.10 mmol, 1.0 equiv), ICF,CF,CF,CF; (0.12 mmol, 1.2 equiv) were added to 2 mL
dixoane with blue LED irradiation for 10 min. The reaction mixture was concentrated in vacuo and
analyzed by 'H NMR spectrum using 1,3,5-trimethoxybenzene as an internal standard. The quantum

yield is calculated to be 23.
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7. Spectroscopy of compounds 1

A

TsN
M

Compound 1a: colorless oil (357 mg, 50%). 'H NMR (400 MHz, CDCl3, TMS) 6 7.70 (d, J = 8.0 Hz,
2H), 7.27 (d, J = 8.4 Hz, 2H), 5.54 (td, /= 16.8, 6.6 Hz, 1H), 5.14 - 5.06 (m, 2H), 3.86 - 3.82 (m, 4H),
2.42 (s, 3H), 2.39 - 2.33 (m, 1H), 1.85 - 1.77 (m, 2H), 1.65 - 1.59 (m, 2H), 1.53 - 1.50 (m, 2H), 1.46 -
1.43 (m, 2H), 1.39 - 1.33 (m, 4H). 3C NMR (100 MHz, CDCl;) 6 187.1, 142.9, 137.6, 132.3, 129.5,
127.2, 125.2, 119.1, 106.6, 105.0, 79.6, 49.5, 49.1, 39.9, 31.8, 29.7, 24.9, 21.5, 6.9. IR (neat) v 2868,
2342, 2017, 1597, 1492, 1341, 1301, 1259, 1161, 1105, 1088, 1049, 1025, 923, 907, 870, 816, 802,
769, 708 cm!. HRMS (ESI) Calcd. for C,;H,;NO,SNa requires [M+Na]*: 380.1651, Found: 380.1655.
2990, 2952,

TsN

Compound 1b: colorless oil (385 mg, 43%). '"H NMR (400 MHz, CDCl;, TMS) 6 7.63 (d, J = 8.0 Hz,
2H), 7.34 (d, J= 7.6 Hz, 2H), 7.27 — 7.26 (m, 3H), 7.23 (d, J = 8.0 Hz, 2H), 5.39 (s, 1H), 5.24 (s, 1H),
4.25 (s, 2H), 3.84 (s, 2H), 2.41 (s, 3H), 1.67 - 1.58 (m, 5H), 1.39 - 1.36 (m, 2H), 1.28 - 1.24 (m, 2H),
1.15 - 0.88 (m, 6H). 3C NMR (150 MHz, CDCls) & 187.8, 142.8, 142.7, 139.2, 137.4, 129.4, 128.2,
127.7, 127.3, 126.5, 115.8, 108.0, 79.7, 50.6, 48.8, 38.2, 32.1, 26.3, 26.2, 21.4, 6.9. IR (neat) v 2988,
2912, 2341, 2014, 1496, 1448, 1394, 1259, 1168, 1160, 1096, 1066, 1046, 946, 905, 878, 858, 811,
781, 709, 688, 668, 660 cm-'. HRMS (ESI) Calcd. for C,3H33NO,SNa requires [M+Na]*: 470.2127,
Found: 470.2124.
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fall

TsN

=
Compound 1¢: colorless oil (180 mg, 40%). 'H NMR (400 MHz, CDCl3;, TMS) 8 7.62 (d, J = 8.1 Hz,
2H), 7.33 - 7.29 (m, 2H), 7.24 (d, /= 8.0 Hz, 3H), 6.94 (t, J = 8.6 Hz, 2H), 5.76 - 5.63 (m, 1H), 5.32 (s,
1H), 5.19 (s, 1H), 4.93 - 4.89 (m, 2H), 4.21 (s, 2H), 3.78 (s, 2H), 2.42 (s, 3H), 2.03 - 1.98 (m, 2H), 1.87
- 1.84 (m, 2H), 1.42 - 1.37 (m, 2H), 1.36 - 1.31 (m, 2H). 3C NMR (100 MHz, CDCl;) & 188.4, 162.5
(d, J=245.2 Hz) 143.0, 141.9, 138.2, 137.0, 134.9 (d, J = 3.2 Hz), 129.5, 128.3 (d, J = 8.0 Hz), 127.2,
116.2,115.0 (d, J=21.2 Hz), 114.5, 102.1, 79.3, 51.3, 50.9, 31.6, 29.5, 21.5, 6.8. 1°F NMR (376 MHz,
CDCly) 6 -114.6 (s). IR (neat) v 3073, 2985, 2919, 2259, 2022, 1639, 1601, 1509, 1333, 1304, 1232,
1156, 1091, 1016, 906, 840, 814 cm'!. HRMS (ESI) Calcd. for C,sH,sNO,FSNa requires [M+Na]*:
460.1734, Found: 460.1717.

NI

BSN\_\;

Compound 1d: colorless oil (120 mg, 30%). '"H NMR (400 MHz, CDCl;, TMS) 8 7.67 - 7.62 (m, 4H),
5.72 - 5.61 (m, 1H), 5.04 - 4.99 (m, 2H), 3.83 (s, 2H), 3.24 - 3.20 (m, 2H), 2.27 (q, J = 7.4 Hz, 2H),
1.72 (s, 3H), 1.48 - 1.43 (m, 2H), 1.41 - 1.36 (m, 2H). 13C NMR (100 MHz, CDCl;) 6 188.8, 139.5,
134.7,132.2, 128.6, 127.2, 117.0, 97.2, 77.9, 52.4, 46.9, 32.6, 17.0, 7.1. IR (neat) v 2981, 2905, 2019,
1638, 1575, 1389, 1339, 1278, 1156, 1129, 1085, 1061, 1007, 906, 820, 777, 755, 730 cm'!. HRMS
(ESI) Calcd. for C17H,0NO,SNaBr requires [M+Na]*: 404.0287, Found: 404.0290.

~

TsN
BN
Compound 1e: colorless oil (250 mg, 55%). 'H NMR (400 MHz, CDCl;, TMS) 7.70 (d, J = 8.2 Hz,
2H), 7.27 (d, J = 8.0 Hz, 2H), 5.58 - 5.48 (m, 1H), 5.13 - 5.06 (m, 2H), 3.86 - 3.81 (m, 4H), 2.42 (s,
3H), 2.03 - 1.98 (m, 1H), 1.50 - 1.40 (m, 3H), 1.37 - 1.24 (m, 3H), 1.00 (d, /= 6.8 Hz, 3H), 0.86 (t, J =
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7.4 Hz, 3H). 3C NMR (100 MHz, CDCls) 6 187.9, 142.9, 137.7, 132.4, 129.5, 127.2, 119.1, 107.1,
79.6, 49.0, 48.6, 35.1, 28.2, 21.5, 19.0, 11.5, 6.9, 6.8. IR (neat) v 3084, 2921, 2024, 1472, 1345, 1160,
1088, 1009, 754 cm''. HRMS (ESI) Calcd. for Co0H»;NO,;NaS requires [M+Na]*: 368.1660, Found:
368.1655.

S14



8. Spectroscopy of compounds 2

CF,CO,Et

Compound 2a: colorless oil (91.8 mg, 83%). 'H NMR (600 MHz, CDCl;, TMS) & 7.74 (d, J = 8.3 Hz,
2H), 7.33 (d, J = 7.9 Hz, 2H), 4.33 (q, J = 7.1 Hz, 2H), 3.76 (t, J = 8.4 Hz, 1H), 3.60 (d, J = 10.0 Hz,
1H), 3.15 (d, /= 10.1 Hz, 1H), 3.10 (t, /= 10.1 Hz, 1H), 3.01 - 2.94 (m, 2H), 2.49 — 2.41 (m, 5H), 2.31
-2.12 (m, 2H), 2.01 - 1.95 (m, 1H), 1.35 (t,J = 7.2 Hz, 3H), 1.21 (s, 3H). *C NMR (150 MHz, CDCl;)
0 163.8 (t, Jcr = 32.1 Hz), 143.3, 134.3, 129.6, 127.7, 115.6 (t, Jor = 249.6 Hz), 83.2, 82.1, 63.2, 59.9,
52.1,42.2, 41.5, 33.6 (t, Jor = 23.4 Hz), 23.5, 22.9, 21.6, 14.0, 1.8. 'F NMR (564 MHz, CDCl3) 5 -
103.5 (ddd, J, = 263.3 Hz, J, = 24.3 Hz, J; = 10.2 Hz), -106.0 (ddd, J, = 263.3 Hz, J, =24.3 Hz, J; =
10.2 Hz). IR (neat) v 2977, 2861, 1763, 1597, 1493, 1478, 1434, 1400, 1337, 1302, 1238, 1197, 1191,
1060, 1008, 842, 738, 706 cm'!. HRMS (ESI) Calcd. for Cy;H,7;NO,SIF, requires [M+H]": 554.0668,
Found: 554.0668.

CF,CO,Et

TsN

Compound 2b: colorless oil (88.5 mg, 78%). 'H NMR (400 MHz, CDCl;, TMS) 6 7.74 (d, J = 8.0 Hz,
2H), 7.34 (d, J = 7.9 Hz, 2H), 4.32 (q, J = 7.1 Hz, 2H), 3.76 (t, J = 8.4 Hz, 1H), 3.56 (d, J = 10.0 Hz,
1H), 3.16 (d, /= 10.0 Hz, 1H), 3.10 (t, J = 10.0 Hz, 1H), 3.01 - 2.96 (m, 2H), 2.50 - 2.45 (m, 5H), 2.32
- 2.12 (m, 2H), 2.06 - 1.98 (m, 1H), 1.68 - 1.60 (m, 1H), 1.35 (t, /= 7.1 Hz, 3H), 1.29 - 1.24 (m, 1H),
0.97 (t, J = 7.4 Hz, 3H). 3C NMR (150 MHz, CDCl;) & 163.8 (t, Jcr = 32.7 Hz), 143.3, 134.2, 129.6,
127.7, 115.7 (t, Jcr = 249.8 Hz), 84.2, 81.1, 63.1, 58.4, 52.2, 46.6, 41.3, 33.9 (t, Jcr = 23.3 Hz), 30.1,
23.6, 21.6, 14.0, 10.1, 2.0. '°F NMR (564 MHz, CDCl;) & -103.3 (ddd, J; = 261.8 Hz, J, = 25.0 Hz, J;
= 10.1 Hz), -106.1 (ddd, J; = 262.0 Hz, J, = 22.9 Hz, J; = 15.2 Hz). IR (neat) v 2973, 2919, 2849,
1763, 1645, 1597, 1458, 1337, 1250, 1235, 1193, 1160, 1091, 1059, 1012, 817, 773, 707 cm''. HRMS
(ESI) Calcd. for CyH,9NO,4SIF, requires [M+H]*: 568.0825, Found: 568.0823.
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w0

H
CF,CO,Et

Compound 2c¢: colorless oil (84.9 mg, 73%). '"H NMR (400 MHz, CDCl;, TMS) 8 7.74 (d, J = 8.1 Hz,
2H), 7.34 (d, J = 8.0 Hz, 2H), 4.32 (q, J/ = 7.1 Hz, 2H), 3.75 (t, J = 8.1 Hz, 1H), 3.35 (d, /= 10.1 Hz,
1H), 3.28 (d, /= 10.1 Hz, 1H), 3.05 (t, /= 9.9 Hz, 1H), 3.01 - 2.98 (m, 2H), 2.51 - 2.48 (m, 3H), 2.45
(s, 3H), 2.35-2.10 (m, 3H), 1.78 - 1.71 (m, 1H), 1.35 (t, /= 7.2 Hz, 3H), 1.01 (d, /= 6.8 Hz, 3H), 0.86
(d, J=6.8 Hz, 3H). 3C NMR (150 MHz, CDCl;) 6 163.8 (t, Jcr = 32.0 Hz), 143.4, 133.8, 129.6, 127.7,
115.7 (t, Jcr = 248.7 Hz), 84.2, 81.6, 63.1, 55.3, 52.6, 49.8, 38.0, 34.2 (t, Jcr = 23.4 Hz), 33.2, 23.6,
21.6, 19.3, 17.1, 13.9, 2.1. '9F NMR (564 MHz, CDCl;) & -103.0 (ddd, J; = 261.9 Hz, J, = 24.2 Hz, J;
=9.8 Hz), -106.1 (ddd, J; =261.6 Hz, J, = 22.7 Hz, J; = 15.6 Hz). IR (neat) v 2966, 2920, 2848, 2360,
2339, 1464, 1646, 1598, 1469, 373, 1345, 1306, 1248, 1158, 1095, 1057, 1016, 849, 813, 741 cm.
HRMS (ESI) Calcd. for C,3H3;NO4SIF; requires [M+H]": 582.0981, Found: 582.0982.

/-

TsNQi_<7
H (|3F2002Et

Compound 2d: colorless oil (83.4 mg, 70%). 'H NMR (400 MHz, CDCl;, TMS) 6 7.73 (d, J= 7.9 Hz,
2H), 7.34 (d, J= 7.9 Hz, 2H), 4.32 (q, J = 7.1 Hz, 2H), 3.77 - 3.72 (m, 2H), 3.39 - 3.36 (m, 2H), 3.08 -
2.95 (m, 3H), 2.52 - 2.45 (m, 5SH), 2.37 - 2.08 (m, 3H), 1.35 (t, /= 7.2 Hz, 5H), 0.99 (d, J = 6.7 Hz,
3H), 0.94 - 0.84 (m, 3H), 0.79 (d, J = 6.8 Hz, 1H). 3C NMR (150 MHz, CDCl;) 3 163.8 (t, Jcr = 32.0
Hz), 143.4, 143.3, 133.9, 133.7, 129.6, 129.5, 127.70, 127.67, 115.7 (t, Jcr = 249.8 Hz), 84.2, 83.9,
82.3,81.9,63.1, 55.9, 54.3, 52.6, 52.1, 50.1, 49.9, 40.2, 39.2, 37.6, 37.5, 34.4 (t, Jcr = 23.1 Hz), 33.7 (4,
Jcr = 22.7 Hz), 25.9, 23.8, 23.6, 23.5, 21.6, 15.3, 13.9, 12.6, 12.25, 12.22, 2.1, 2.0. 'F NMR (376
MHz, CDCl;) § -102.5 - -103.4 (m), -105.6 - -106.5 (m). IR (neat) v 663, 730, 774, 814, 841, 907,
1017, 1040, 1091, 1156, 1232, 1305, 1333, 1445, 1510, 1601, 1640,2023, 2260, 2850, 2920, 2985,
3074 cm™'. HRMS (ESI) Calcd. for C,4H33NO4F,SI requires [M+H]": 596.1142, Found: 596.1138.
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CF,CO,Et

Compound 2e: colorless oil (81.4 mg, 67%). '"H NMR (400 MHz, CDCl;, TMS) 6 7.74 (d, J = 8.2 Hz,
2H), 7.34 (d, J = 8.0 Hz, 2H), 4.32 (q, /= 7.1 Hz, 2H), 3.74 (t, /= 7.1 Hz, 1H), 3.45 (d, /= 10.1 Hz,
1H), 3.26 (d, J = 10.1 Hz, 1H), 3.06 (t, J = 9.6 Hz, 2H), 3.02 - 2.98 (m, 2H), 2.50 (t, J = 7.5 Hz, 2H),
2.45 (s, 3H), 2.42 - 2.32 (m, 1H), 2.18 - 2.08 (m, 2H), 1.84 - 1.74 (m, 2H), 1.65 - 1.48 (m, 6H), 1.35 (t,
J=7.1 Hz, 5H). B3C NMR (150 MHz, CDCl3) & 163.9 (t, Jcr = 31.8 Hz), 143.3, 133.9, 129.6, 127.7,
115.7 (t, Jcr = 249.9 Hz), 84.3, 80.9, 63.1, 57.4, 52.6, 48.9, 46.6, 40.7, 34.5 (t, Jcr = 23.0 Hz), 29.2,
28.3,25.5,24.8,21.6, 14.0,2.2. %F NMR (565 MHz, CDCl;) -102.9 (ddd, J; =261.0 Hz, J, = 24.8 Hz,
J; = 8.2 Hz), -105.9 - -106.5 (m). IR (neat) v 813, 1056, 1093, 1163, 1305, 1375, 1395, 1457, 1521,
1540, 1597, 1653, 1717, 1768, 1966, 2160, 2342, 2834, 2865, 2918 cm'!. HRMS (ESI) Calcd. for
Cy5H33F,INO,S requires [M+H]*: 608.1147, Found: 608.1138.

CF,CO,Et
Compound 2f: colorless oil (74.6 mg, 60%). 'H NMR (600 MHz, CDCl;, TMS) 6 7.73 (d, J= 8.2 Hz
2H), 7.34 (d, J= 7.8 Hz, 2H), 4.32 (q, /= 7.1 Hz, 2H), 3.74 (dd, J = 9.5, 7.1 Hz, 1H), 3.34 (d, J = 10.0
Hz, 1H), 3.30 (d, J = 10.1 Hz, 1H), 3.05 (t, /= 9.8 Hz, 1H), 3.02 - 2.96 (m, 2H), 2.50 - 2.47 (m, 2H),
2.45 (s, 3H), 2.32 - 2.10 (m, 3H), 1.97 - 1.95 (m, 1H), 1.78 - 1.76 (m, 2H), 1.68 - 1.65 (m, 1H), 1.54 (d,
J=12.4Hz, 1H), 1.35 (t,J=7.1 Hz, 4H), 1.21 - 0.92 (m, 5H). 3C NMR (150 MHz, CDCl;) & 163.9 (t,
Jcr = 31.8 Hz), 143.3, 133.9, 129.6, 127.7, 115.7 (t, Jcr = 249.6 Hz), 84.0, 82.0, 63.2, 55.6, 52.3, 49.5,
42.8, 37.1, 34.2 (t, Jor = 23.3 Hz), 29.4, 26.8, 26.5, 26.2, 26.1, 23.6, 21.6, 13.9, 2.1. '°F NMR (376
MHz, CDCls) 6 -102.9 (ddd, J, =261.9 Hz, J, =23.1 Hz, J; = 9.8 Hz), -106.0 (ddd, J, = 261.8 Hz, J, =
22.7 Hz, J; = 15.4 Hz). IR (neat) v 2927, 2853, 1765, 1598, 1449, 1345, 1305, 1247, 1160, 1093, 1056,
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1017, 896, 848, 814, 708, 664 cm’. HRMS (ESI) Calcd. for CpsH3sNO4ISF, requires [M+H]":
622.1294, Found: 622.1293.

TsNQi///\\(O/Oj

H
CF,CO,Et

Compound 2g: colorless oil (72.9 mg, 57%). '"H NMR (400 MHz, CDCl3, TMS) 6 7.73 (d, J= 7.9 Hz,
2H), 7.34 (d, J = 8.0 Hz, 2H), 4.84 (t, J = 4.4 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 3.97 - 3.91 (m, 2H),
3.89 - 3.83 (m, 2H), 3.77 (t, J = 8.5 Hz, 1H), 3.56 (d, /= 10.0 Hz, 1H), 3.18 - 3.09 (m, 2H), 3.03 - 2.93
(m, 2H), 2.45 (s, 5H), 2.31 - 2.15 (m, 2H), 2.08 — 2.01 (m, 1H), 1.98 - 1.92 (m, 1H), 1.75 - 1.68 (m,
1H), 1.62 - 1.55 (m, 2H), 1.35 (t, J = 7.2 Hz, 4H). 3C NMR (100 MHz, CDCls) 6 163.8 (t, Jcr = 32.3
Hz), 143.3, 134.2, 129.6, 127.6, 115.6 (t, Jcr = 250.0 Hz), 103.6, 84.6, 80.7, 64.9, 63.1, 58.7, 52.0,
45.6, 41.6, 33.8 (t, Jcr = 23.7 Hz), 31.0, 30.3, 23.5, 21.6, 13.9, 1.8. '°F NMR (376 MHz, CDCl;) 6 -
103.4 (ddd, J, = 261.2 Hz, J, = 24.7 Hz, J; = 10.2 Hz), -106.2 (ddd, J, = 261.2 Hz, J, = 22.9 Hz, J; =
14.6 Hz). IR (neat) v 2940, 2878, 1765, 1597, 1474, 1450, 1344, 1306, 1160, 1093, 1059, 942, 814,
708 cm'. HRMS (ESI) Calcd. for C,5sH3,NOgF,NaSI requires [M+Na]*: 662.0852, Found: 622.0855.

|
CF,CO,Et

Compound 2h: colorless oil (100.7 mg, 80%). 'H NMR (400 MHz, CDCl;, TMS) 6 7.81 (d, J = 8.0
Hz, 2H), 7.40 (d, J = 7.6 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H), 7.30 — 7.23 (m, 3H), 3.95 (q, J = 10.5 Hz,
2H), 3.79 - 3.61 (m, 2H), 3.54 (d, /= 10.2 Hz, 1H), 3.24 (d, J=10.2 Hz, 1H), 3.20 - 3.07 (m, 3H), 2.69
- 2.60 (m, 2H), 2.45 (s, 4H), 1.13 (t, J = 7.1 Hz, 3H), 0.81 (s, 3H). 3C NMR (150 MHz, CDCl3) 6
163.3 (t, Jcr = 31.8 Hz), 136.8, 129.8, 128.1, 128.0, 127.7, 127.5, 110.8 (dd, J; = 262.2 Hz, J, = 300.5
Hz), 84.7, 83.5, 62.7, 58.2, 53.5, 51.0, 50.9, 45.7, 39.6 (dd, J; = 21.0 Hz, J, = 24.8 Hz), 23.8, 22.2,
21.6, 13.6, 1.7. ’F NMR (564 MHz, CDCl;) 6 -93.1 (dt, J; = 264.8 Hz, J, = 12.6 Hz), -105.5 (ddd, J; =
265.9 Hz, J, = 27.2 Hz, J; = 12.7 Hz). IR (neat) v 2950, 2917, 2870, 2837, 2341, 2160, 1974, 1717,
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1653, 1636 ,1559, 1540, 1457, 1376, 1347, 1168, 1057, 973, 893, 815 cm’'. HRMS (ESI) Calcd. for
C,7H50NO4F,NaSI requires [M+Na]*: 652.0798, Found: 652.0801.

|
CF,CO,Et

Compound 2j: colorless oil (106.8 mg, 83%). '"H NMR (400 MHz, CDCl;, TMS) 8 7.81 (d, /= 8.2 Hz,
2H), 7.36 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 6.0 Hz, 2H), 7.08 (d, J = 8.0 Hz, 2H), 3.96 - 3.89 (m, 2H),
3.79 - 3.61 (m, 2H), 3.52 (d, J = 10.2 Hz, 1H), 3.22 (d, J = 10.2 Hz, 1H), 3.18 - 3.04 (m, 3H), 2.65 -
2.60 (m, 2H), 2.44 (s, 4H), 2.30 (s, 3H), 1.13 (t, J = 7.2 Hz, 3H), 0.80 (s, 3H). *C NMR (150 MHz,
CDCl;) 6 163.3 (t, Jor = 32.6 Hz), 143.6, 137.3, 134.2, 133.6, 129.7, 128.7, 128.0, 127.8, 127.5, 115.8
(dd, J; = 244.2 Hz, J, = 255.3 Hz), 84.6, 83.5, 62.6, 58.1, 53.6, 50.7, 45.7, 39.6 (dd, J, = 20.6 Hz, J, =
24.9 Hz), 23.7, 22.1, 21.5, 20.9, 13.5, 1.7. 'F NMR (564 MHz, CDCl;) 6 -93.1 (dt, J; = 264.3 Hz, J, =
12.0 Hz), -105.6 (ddd, J, = 264.5 Hz, J, = 27.6 Hz, J; = 12.6 Hz). IR (neat) v 2360, 2342, 1763, 1717,
1684, 1653, 1559, 1540, 1507, 1457, 1375, 1346, 1198, 1167, 1090, 1057, 1027 cm'!. HRMS (ESI)
Calcd. for C,3H3,NO4F,NaSI requires [M+Na]*: 666.0959, Found: 666.0957.

|
CF,CO,Et

Compound 2Kk: colorless oil (94.5 mg, 73%). 'H NMR (400 MHz, CDCl;, TMS) 6 7.81 (d, /= 8.0 Hz,
2H), 7.42 - 7.36 (m, 4H), 6.98 (t, /= 8.5 Hz, 2H), 3.97 (d, /= 10.4 Hz, 1H), 3.88 (d, /= 10.1 Hz, 1H),
3.85 - 3.75 (m, 2H), 3.54 (d, J = 10.2 Hz, 1H), 3.23 (d, /= 10.2 Hz, 1H), 3.14 - 3.03 (m, 3H), 2.71 -
2.58 (m, 2H), 2.44 (s, 4H), 1.17 (t, J = 7.2 Hz, 3H), 0.80 (s, 3H). *C NMR (100 MHz, CDCl;)  163.3
(t, Jcr = 32.1 Hz), 161.9 (d, Jcr = 246.4 Hz), 143.7, 134.0, 132.7 (d, Jcr = 8.5 Hz), 129.75, 129.70 (d,
Jcr = 3.4 Hz), 127.5, 115.6 (dd, J; = 246.0 Hz, J, = 255.5 Hz), 114.9 (d, Jcr = 21.0 Hz), 84.9, 83.1,
62.8, 58.1, 53.6, 50.6, 45.7, 39.4 (dd, J, = 20.6 Hz, J, = 24.9 Hz), 23.7, 22.1, 21.5, 13.6, 1.8. F NMR

(376 MHz, CDCl3) & -94.1 (dt, J, = 265.7 Hz, J; = 13.0 Hz), -105.2 (ddd, J; = 265.3 Hz, J, = 24.6 Hz,
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Jy=13.9 Hz), -114.1 - -114.2 (m). IR (neat) v 2359, 2257, 1764, 1599, 1514, 1377, 1347, 1305, 1226,
1205, 1166, 1091, 1058, 1017 cm!. HRMS (ESI) Calcd. for Cy;H30NO4F;SI requires [M+H]":
648.0891, Found: 648.0887.

|
CF,CO,Et

Compound 2I: colorless oil (69.8 mg, 50%). 'H NMR (600 MHz, CDCl;, TMS) & 7.82 (d, J = 8.3 Hz,
2H), 7.46 (d, J = 7.7 Hz, 2H), 7.38 (d, J = 7.9 Hz, 2H), 7.34 (t, J = 7.5 Hz, 2H), 7.29 (t, J = 7.3 Hz,
1H), 4.16 (d, J = 10.3 Hz, 1H), 3.73 (dq, J, = 10.8, J, = 7.2 Hz, 1H), 3.67 (d, J = 10.4 Hz, 1H), 3.56
(dq, J, = 10.7, J, = 7.2 Hz, 1H), 3.49 (d, J = 10.5 Hz, 1H), 3.23 - 3.14 (m, 1H), 3.00 - 2.96 (m, 4H),
2.48 (s, 3H), 2.36 (td, J; = 7.1, J, = 2.7 Hz, 2H), 1.89 (d, /= 12.4 Hz, 1H), 1.72 - 1.70 (m, 1H), 1.56 -
1.54 (m, 2H), 1.43 - 1.37 (m, 1H), 1.26 - 1.19 (m, 1H), 1.13 (t, J = 7.2 Hz, 4H), 1.10 - 1.06 (m, 2H),
0.98 - 0.95 (m, 2H). 3C NMR (150 MHz, CDCl;) & 163.8 (t, Jcr = 31.8 Hz), 143.2, 136.8, 134.8,
129.6, 128.3, 127.9, 127.80, 127.78, 115.6 (dd, J, = 246.9 Hz, J, = 256.4 Hz), 85.9, 81.4, 62.8, 56.6,
55.6, 55.3, 52.5, 41.0 (dd, J; = 21.9 Hz, J, = 26.1 Hz), 40.6, 29.7, 29.6, 26.1, 25.7, 25.6, 23.7, 21.7,
13.6, 1.5. F NMR (564 MHz, CDCl;) 6 -94.5 (dt, J; = 256.5 Hz, J, = 12.5 Hz), -103.3 (ddd, J, =
255.8 Hz, J, = 24.9 Hz, J; = 15.9 Hz). IR (neat) v 2360, 2341, 1762, 1649, 1597, 1553, 1471, 1450,
1308, 1295, 1233, 1099, 1053, 1019, 844 cm''. HRMS (ESI) Calcd. for C3,H39NO,SIF, requires
[M-+H]*: 698.1608, Found: 698.1607.

|
CF,CO,Et

Compound 2m: colorless oil (74.3 mg, 54%). '"H NMR (400 MHz, CDCl;, TMS) 8 7.81 (d, /= 8.1 Hz,

2H), 7.40 - 7.36 (m, 4H), 6.99 (t, J = 8.6 Hz, 2H), 5.58 - 5.48 (m, 1H), 4.89 - 4.84 (m, 2H), 3.96 (d, J =

10.3 Hz, 1H), 3.90 - 3.77 (m, 3H), 3.49 (d, J = 10.5 Hz, 1H), 3.20 (d, J = 10.5 Hz, 1H), 3.12 - 3.03 (m,

3H), 2.61 - 2.57 (m, 2H), 2.46 (s, 4H), 2.27 - 2.20 (m, 1H), 1.84 - 1.74 (m, 1H), 1.18 (t, J = 7.1 Hz,
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4H), 0.74 (td, J; = 12.4, J, = 5.1 Hz, 1H). 3C NMR (100 MHz, CDCl;) 8163.5 (t, Jcr = 31.9 Hz), 160.8
(d, Jor = 283.3 Hz), 143.7, 137.3, 134.2, 132.4, 130.0 (d, Jcr = 8.0 Hz), 129.8, 127.5, 115.7 (dd, J; =
259.0 Hz, J, = 283.3 Hz), 115.2, 115.0 (d, Jcr = 20.6 Hz), 86.5, 81.6, 62.9, 55.5, 54.2, 51.4, 51.3, 50.5,
39.6 (dd, J, = 22.7 Hz, J, = 27.1 Hz), 32.6, 30.3, 23.7, 21.6, 13.7, 1.5. ’F NMR (376 MHz, CDCl;) 5 -
94.6 (dt, J, =267.5 Hz, J, = 13.1 Hz), -104.4 (ddd, J, = 263.6 Hz, J, = 24.0 Hz, J; = 14.8 Hz), -114.0 -
-114.2. (m). IR (neat) v 2920, 2848, 1765, 1514, 1347, 1305, 1232, 1164, 1094, 1016, 815 cm''. HRMS
(ESI) Calcd. for C30H33NO4F;NaSI requires [M+Na]*: 710.1016, Found: 710.1019.

Ts®<//\/
H

CF,CO,Et
Compound 2m: colorless oil (48.8 mg, 43%). '"H NMR (400 MHz, CDCl;, TMS) 8 7.64 (d, J= 8.0 Hz,
2H), 7.32 (d, J = 7.8 Hz, 2H), 4.30 (q, J = 7.1 Hz, 3H), 3.72 (t, J = 12.1 Hz, 2H), 3.24 (t, /= 7.1 Hz,
2H), 2.77 (td, J = 7.1, 3.2 Hz, 2H), 2.44 (s, 4H), 2.38 - 2.20 (m, 2H), 2.08 — 2.01 (m, 2H), 1.87 - 1.84
(m, 2H), 1.34 (t, J= 7.1 Hz, 4H), 1.15 (s, 3H). *C NMR (150 MHz, CDCls) 6 164.2 (t, Jcr = 31.7 Hz),
143.5, 133.6, 129.6, 127.6, 116.2 (t, Jcr = 249.6 Hz), 83.2, 82.5, 63.0, 56.6, 46.0, 38.7, 36.3, 35.8 (t,
Jor = 22.2 Hz), 29.3, 24.8, 23.9, 21.5, 14.0, 2.9. '%F NMR (564 MHz, CDCls) & -103.4 (ddd, J; = 259.3
Hz, J, =24.1 Hz, J; = 12.5 Hz), -105.4 (ddd, J; = 259.0 Hz, J, = 22.7 Hz, J; = 16.0 Hz). HRMS (ESI)
Calcd. for CyH3,NyO4SIF, requires [M+NH4]*: 585.1090, Found: 585.1088.

CF,CO,Et
Compound 2n: colorless oil (94.0 mg, 76%). 'H NMR (400 MHz, CDCls, TMS) & 7.74 - 7.67 (m, 4H),
433 (q,J=7.1 Hz, 2H), 3.78 (t, J = 8.1 Hz, 1H), 3.58 (d, J = 10.1 Hz, 1H), 3.17 (d, J = 10.2 Hz, 1H),
3.12 - 2.98 (m, 3H), 2.55 - 2.40 (m, 2H), 2.32 - 2.13 (m, 2H), 2.07 - 1.99 (m, 1H), 1.36 (t, J = 7.1 Hz,
3H), 1.23 (s, 3H). 3C NMR (150 MHz, CDCls) § 163.8 (t, Jor = 32.3 Hz), 136.2, 132.3, 129.1, 127.6,
115.6 (t, Jor = 250.4 Hz), 83.4, 82.0, 63.2, 59.9, 52.2, 42.3, 41.6, 34.1, 33.6 (t, Jor = 23.4 Hz), 23.4,

22.8,22.3, 14.1, 14.0, 2.3. 'F NMR (564 MHz, CDCl;) 6 -103.5 (ddd, J, = 262.0 Hz, J, = 25.3 Hz, J;
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= 10.1 Hz), -106.1 (ddd, J; = 262.0 Hz, J, = 22.9 Hz, J; = 15.3 Hz). IR (neat) v 2977, 2920, 2850,
2360, 2339, 1765, 1658, 1574, 1471, 1430, 1389, 1341, 1300, 1275, 1197, 1166, 1090, 1066, 1009,
824, 810, 770, 737, 704 cm'. HRMS (ESI) Calcd. for C,oH4NO4BrSIF, requires [M+H]": 617.9617,
Found: 617.9615.

CF,CO5Et

Compound 20: colorless oil (78.2 mg, 57%). '"H NMR (400 MHz, CDCl;, TMS) 6 7.73 - 7.66 (m, 4H),
4.33 (q,J=17.2 Hz, 2H), 3.75 (t, /= 8.2 Hz, 1H), 3.31 (s, 2H), 3.09 - 2.99 (m, 3H), 2.51 (q, J = 6.8 Hz,
2H), 2.38 - 2.18 (m, 3H), 1.98 (d, /= 12.7 Hz, 1H), 1.78 (d, J = 12.6 Hz, 2H), 1.67 (d, J = 11.6 Hz,
1H), 1.54 (s, 1H), 1.36 (t, J = 7.1 Hz, 4H), 1.26 - 1.11 (m, 3H), 1.03 - 0.88 (m, 3H). 13C NMR (150
MHz, CDCl;) 6 163.8 (t, Jor = 31.8 Hz), 135.9, 132.2, 129.1, 127.6, 115.7 (t, Jcr = 249.6 Hz), 84.1,
81.9, 63.2, 55.5, 52.3,49.6, 42.7, 37.1, 34.1 (t, Jcr = 23.4 Hz), 29.5, 26.7, 26.5, 26.2, 26.1, 23.5, 14.0,
2.6. F NMR (564 MHz, CDCls) 6 -102.8 (ddd, J; = 262.3 Hz, J, = 24.2 Hz, J; = 9.2 Hz), -106.1 (ddd,
J1 =261.9 Hz, J, = 23.0 Hz, J; = 15.4 Hz). IR (neat) v 2954, 2921, 2852, 2360, 1766, 1575, 1471,
1389, 1350, 1289, 1253, 1196, 1068, 1008, 888, 848, 814, 737, 705 cm''. HRMS (ESI) Calcd. for
C,5H3,NO4BrSIF,; requires [M+H]*: 686.0243, Found: 686.0243.

8305//\/
H

CF,CO,Et
Compound 2p: colorless oil (50.6 mg, 40%). 'H NMR (400 MHz, CDCl;, TMS) & 7.68 - 7.61 (m, 4H),
431 (q, J=7.1 Hz, 2H), 3.77 - 3.69 (m, 2H), 3.24 (t, J = 7.0 Hz, 2H), 2.77 (td, J = 7.0, 1.8 Hz, 2H),
2.42 -2.24 (m, 2H), 2.14 - 1.98 (m, 2H), 1.93 - 1.85 (m, 2H), 1.34 (t,J = 7.1 Hz, 4H), 1.16 (s, 3H). 3C
NMR (100 MHz, CDCl3) 6 164.1 (t, Jcr = 32.6 Hz), 135.9, 132.4, 129.0, 127.8, 118.7, 116.2 (t, Jcr =
249.8 Hz), 113.7, 83.4, 82.4, 63.0, 56.5, 46.0, 38.8, 35.8 (t, Jcr = 22.5 Hz), 29.3, 24.8, 23.9, 14.0, 2.8.

19F NMR (376 MHz, CDCl;) & -103.3 (ddd, J, = 258.6 Hz, J, = 24.3 Hz, J; = 11.7 Hz), -105.4 (ddd, J,
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=259.8 Hz, J, = 23.0 Hz, J5; = 15.5 Hz). IR (neat) v 2961, 2909, 2853, 2244, 1715, 1683, 1453, 1366,
1289, 1254, 1118, 1082, 1048, 917 cm™'. HRMS (ESI) Calcd. for C»;H,sNO,BrSIF, requires [M+H]":
631.9783, Found: 631.9773.
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9. Spectroscopy of compounds 3

Ts NQ\

H
|
CF,CF,CF,CF;

Compound 3a: colorless oil (90.9 mg, 70%). '"H NMR (400 MHz, CDCl;, TMS) 6 7.75 (d, J = 8.1 Hz,
2H), 7.34 (d, J= 7.9 Hz, 2H), 3.78 (t,J = 8.4 Hz, 1H), 3.62 (d, /= 10.1 Hz, 1H), 3.18 (d, J=10.5 Hz,
1H), 3.13 (d, J = 9.9 Hz, 1H), 3.04 - 2.93 (m, 2H), 2.50 - 2.40 (m, 5H), 2.31 - 2.05 (m, 3H), 1.24 (s,
3H). 3C NMR (100 MHz, CDCl;) 6 143.4, 134.2, 129.6, 127.6, 83.6, 81.8, 59.8, 52.1 (d, Jcr = 4.4 Hz),
41.6,41.4,30.9 (t, Jor = 21.9 Hz), 23.5, 22.9, 21.6, 1.8. ’F NMR (376 MHz, CDCl;) 6 -81.0 (t,J = 9.6
Hz), -111.1 - -112.1 (m), -113.4 - -114.4 (m), -124.1 (s), -125.8 - -126.0 (m). IR (neat) v 2962, 2928,
2850, 1598, 1438, 1349, 1258, 1233, 1159, 1132, 1092, 1016, 880, 792, 737, 722, 707, 665 cm™.
HRMS (ESI) Calcd. for C,;H,,NO4SIFg requires [M+H]™: 650.0267, Found: 650.0273.

BsNQT

H
|
CF,CF,CF,CF5

Compound 3b: colorless oil (92.9 mg, 65%). 'H NMR (400 MHz, CDCl;, TMS) & 7.75 - 7.68 (m, 4H),
3.80 (t, J= 6.9 Hz, 1H), 3.60 (d, J = 10.1 Hz, 1H), 3.20 (d, J = 10.1 Hz, 1H), 3.13 (t, /= 9.9 Hz, 1H),
3.06 - 2.97 (m, 2H), 2.57 - 2.40 (m, 2H), 2.32 - 2.15 (m, 3H), 1.26 (s, 3H). 3C NMR (100 MHz,
CDCl) 6 136.2, 132.3, 129.0, 127.7, 83.7, 81.6, 59.8, 52.1 (d, Jcr = 4.5 Hz), 41.6, 41.4, 30.3, 30.1 (t,
Jer = 21.7 Hz), 29.9, 23.4, 22.7, 2.2. '9F NMR (376 MHz, CDCl;) 6 -81.0 (t, J = 10.3 Hz), -110.8 - -
114.5 (m), -124.0 (s), -125.6 - -126.1 (m). IR (neat) v 2976, 2920, 2863, 2360, 1763, 1574, 1466, 1387,
1350, 1302, 1300, 1214, 1196, 1161, 1134, 1096, 1088, 1045, 1019, 1005, 991, 906, 875, 855, 812,
737, 722, 704, 691, 668 cm'. HRMS (ESI) Calcd. for C,0H;oNO4SBrIF, requires [M+H]*: 713.9215,
Found: 713.9213.
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|
CF,CF,CF,CF5

Compound 3c: colorless oil (133.5 mg, 92%). '"H NMR (400 MHz, CDCl;, TMS) 8 7.81 (d, J = 8.2
Hz, 2H), 7.42 (d, J = 6.7 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H), 7.33 - 7.29 (m, 3H), 4.03 (dd, /=10.2, 1.9
Hz, 1H), 3.91 (d, J = 10.3 Hz, 1H), 3.58 (d, /= 10.3 Hz, 1H), 3.24 (d, /= 10.3 Hz, 1H), 3.09 (td, J =
6.9, 1.9 Hz, 3H), 2.69 - 2.55 (m, 3H), 2.45 (s, 3H), 0.82 (s, 3H). *C NMR (100 MHz, CDCl;) 3 143.7,
137.4, 134.4, 129.7, 128.2, 127.6, 127.5, 127.2, 84.9, 83.3, 57.9, 53.5 (d, J = 7.6 Hz), 51.0, 46.0, 35.1
(t, Jor = 18.9 Hz), 23.7, 22.0, 21.5, 1.4. '°F NMR (376 MHz, CDCl;) 6 -81.1 (t,J=10.0 Hz), -108.4 - -
111.8 (m), -124.1 (s), -125.8 (s). IR (neat) v 2257, 1764, 1598, 1463, 1375, 1344, 1305, 1249, 1189,
1161, 1095, 1057, 1017 cm™'. HRMS (ESI) Calcd. for C,;H,sNO,FoSI requires [M+H]*: 726.0576,
Found: 726.0580.

|
CF,CF,CF,CF,

Compound 3d: colorless oil (137.5 mg, 93%). '"H NMR (400 MHz, CDCl;, TMS) 6 7.81 (d, J = 8.0
Hz, 2H), 7.36 (d, J = 7.9 Hz, 2H), 7.29 (d, J= 8.1 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 4.01 (dd, /= 10.2,
2.0 Hz, 1H), 3.87 (d, J = 10.2 Hz, 1H), 3.56 (d, /= 10.2 Hz, 1H), 3.22 (d, J = 10.2 Hz, 1H), 3.15-2.93
(m, 3H), 2.73 - 2.51 (m, 3H), 2.45 (s, 3H), 2.32 (s, 3H), 0.81 (s, 3H). 13C NMR (100 MHz, CDCl;) 6
143.6, 137.3, 134.5, 134.2, 129.7, 128.9, 127.5, 127.1, 84.7, 83.4, 57.9, 53.7 (d, Jcr = 7.7 Hz), 50.8,
46.0, 35.0 (t, Jor = 18.4 Hz), 23.7, 21.9, 21.6, 20.9, 1.4. '°F NMR (376 MHz, CDCl;) 8 -81.1 (t,J=9.6
Hz), -108.9 - -111.6 (m), -124.1 (s), -125.8 (s). IR (neat) v 2257, 1457, 1376, 1237, 1168, 904, 727,
667 cm'. HRMS (ESI) Calcd. for CogHysNO,FoSI requires [M+H]": 740.0746, Found: 740.0736.
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CF,CF,CF,CF;

Compound 3e: colorless oil (121.9 mg, 82%). 'H NMR (400 MHz, CDCl;, TMS) & 7.80 (d, J = 8.0
Hz, 2H), 7.43 - 7.36 (m, 4H), 7.01 (t, J = 8.5 Hz, 2H), 3.98 (dd, /= 10.3, 1.9 Hz, 1H), 3.90 (d, /= 10.3
Hz, 1H), 3.58 (d, /= 10.3 Hz, 1H), 3.24 (d, J=10.3 Hz, 1H), 3.09 (td, /= 6.8, 2.3 Hz, 3H), 2.69 — 2.58
(m, 3H), 2.45 (s, 3H), 0.82 (s, 3H). 13C NMR (100 MHz, CDCl3) 8 162.0 (d, Jcr = 245.9 Hz), 143.8,
134.3, 133.1 (d, Jcr = 3.1 Hz), 129.8, 129.0 (d, Jcr = 7.9 Hz), 127.5, 115.2 (d, Jcr = 21.1 Hz), 85.1,
83.0,57.9, 53.7, 50.7, 46.0, 35.1 (t, Jor = 19.0 Hz), 23.7, 22.0, 21.5, 1.4. '’F NMR (376 MHz, CDCl3) &
-81.1 (t, J = 10.0 Hz), -108.8 - -111.8 (m), -114.4 (s), -124.1 (s), -125.8 (s). IR (neat) v 2249, 1607,
1514, 1456, 1376, 1351, 1234, 1166, 1134, 1093, 1057, 1018, 972, 907 cm-'. HRMS (ESI) Calcd. for
Cy7H,5sNO,F1oSI requires [M+H]*: 744.0501, Found: 744.0486.

|
CF,CF,CF,CF3

Compound 3f: colorless oil (76.2 mg, 48%). 'H NMR (400 MHz, CDCl;, TMS) & 7.82 (d, J= 8.2 Hz,
2H), 7.43 (d, J = 6.6 Hz, 2H), 7.39 - 7.31 (m, 5H), 4.16 (dd, J = 10.0, 3.0 Hz, 1H), 3.71 (dd, J = 10.1,
2.1 Hz, 1H), 3.54 (d, /= 10.4 Hz, 1H), 3.29 - 3.16 (m, 1H), 3.07 (d, /= 10.4 Hz, 1H), 3.03 - 2.91 (m,
3H), 2.49 (s, 3H), 2.42 - 2.36 (m, 2H), 1.85 - 1.82 (m, 1H), 1.73 - 1.71 (m, 1H), 1.62 - 1.55 (m, 4H),
1.44 - 1.38 (m, 1H), 1.28 - 1.17 (m, 3H), 1.10 - 0.96 (m, 4H). 3C NMR (100 MHz, CDCl;) 6 143.3,
137.5, 134.9, 129.6, 128.5, 127.74, 127.70, 127.1, 86.1, 81.3, 56.5, 56.0 (d, Jcr = 8.6 Hz), 55.3, 52.6,
40.6, 36.2 (t, Jcr = 19.4 Hz), 29.6, 26.1, 25.6, 23.6, 21.7, 1.2. 1F NMR (376 MHz, CDCl;) 6 -81.1 (t, J
= 9.5 Hz), -108.8 - -111.8 (m), -114.4 (s), -124.1 (s), -125.8 (s). IR (neat) v 2255, 1598, 1483, 1449,
1350, 1233, 1219, 1163, 1074, 1018, 877 cm’l. HRMS (ESI) Calcd. for C3,H34NO,FoSI requires
[M-+H]*: 794.1198, Found: 794.1206.

S26



|
CF,CF,CF,CF3

Compound 3g: colorless oil (75.1 mg, 45%). 'H NMR (400 MHz, CDCl;, TMS) 6 7.81 (d, J = 8.2 Hz,
2H), 7.39 - 7.36 (m, 4H), 7.01 (t, J = 8.6 Hz, 2H), 5.60 - 5.50 (m, 1H), 4.89 - 4.85 (m, 2H), 4.03 (dd, J
=10.2, 2.3 Hz, 1H), 3.84 (d, J = 10.2 Hz, 1H), 3.54 (d, J = 10.5 Hz, 1H), 3.19 (d, J = 10.5 Hz, 1H),
3.08 - 2.97 (m, 3H), 2.84 - 2.70 (m, 1H), 2.58 (td, J = 6.9, 4.3 Hz, 2H), 2.46 (s, 3H), 2.29 - 2.20 (m,
1H), 1.84 - 1.75 (m, 1H), 1.33 - 1.20 (m, 2H), 0.82 - 0.74 (m, 1H). *C NMR (100 MHz, CDCl3)
162.0 (d, J=246.6 Hz), 143.7, 137.2, 134.4, 132.8, 129.8, 129.2 (d, /= 7.9 Hz), 127.5, 115.33, 115.25
(d, J=21.1 Hz), 115.2, 86.7, 81.5, 55.5, 54.3 (d, J = 7.6 Hz), 51.4, 50.7, 35.1 (t, J = 18.9 Hz), 32.8,
30.3,23.7,21.6, 1.1. F NMR (376 MHz, CDCl3) & -81.1 (t, J = 10.2 Hz), -108.7 - -109.4 (m), -110.0 -
-110.7 (m), -114.3 (s), -124.2 (s), -125.8 (s). IR (neat) v 1606, 1514, 1351, 1164, 1134, 1105, 1047,
1019, 913, 879 cm!. HRMS (EI) Caled. for C30HyoNO,F(SI requires [M+H]*: 784.0801, Found:
784.0799.

(|3FZCFZCFZCF3

Compound 3h: colorless oil (22.8 mg, 23%). 'H NMR (400 MHz, CDCl;, TMS) 6 4.24 - 4.14 (m, 1H),
3.99 (d, J = 8.1 Hz, 1H), 3.70 (t, J = 9.0 Hz, 1H), 3.60 (d, J = 8.1 Hz, 1H), 3.21 (t, J = 6.9 Hz, 2H),
2.78 (t,J = 6.9 Hz, 2H), 2.56 - 2.18 (m, 3H), 1.33 (s, 3H). 3C NMR (150 MHz, CDCl;) & 83.34, 83.27,
79.6, 72.9 (d, J = 4.1 Hz), 42.5, 42.2, 30.6 (t, J = 21.8 Hz), 23.8, 23.1, 2.5. '°F NMR (564 MHz,
CDCly) -80.99 (s), -111.57 - -112.24 (m), -113.39 - -114.02 (m), -124.07 (s), -125.88 (s). IR (neat) v
2918, 2867, 1458, 1376, 1233, 1133, 1045, 1022, 931, 880 cm™'. HRMS (ESI) Calcd. for C4H;50F,l
requires [M+H]": 496.9901, Found: 496.9897.
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10. X-Ray crystal structure

Single crystals of 2k were grown in chloroform. Chloroform (ca. 2.0 mL) was added to 2k (ca. 23 mg
in a 4 mL vial). The 4 mL vial was capped with a needle and placed at room temperature in the

experimental cabinet for 5 days, whereupon crystals formed.

The crystal data of 2k have been deposited in CCDC with number 2047670. Empirical Formula:
CsH38F2INO,S; Formula Weight: 697.59; Crystal Color, Habit: colorless; Crystal Dimensions: 0.170 x
0.140 x 0.110 mm?; Crystal System: Monoclinic; Lattice Parameters: a = 34.6679(9) A, alpha = 90 deg.
b = 8.8212(2) A, beta = 112.0900(10) deg. ¢ = 22.1563(5) A, gamma = 90 deg; V = 6278.3(3) A3;
Space group: C 2/c; Z = 8; D,y = 1.476 g/cm?; Foy = 2848; Diffractometer: Rigaku AFC7R;
Residuals: R; Ry,: 0.0378, 0.0828.
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Empirical formula C3oH3gFoINO4S
Formula weight 697.59
Temperature 293(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group C2/c

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

a=134.6679(9) A
b=8.8212(2) A
c=22.1563(5) A

o = 90°.
B = 112.0900(10)°.
v = 90°.

6278.3(3) A3

8

1.476 Mg/m3

1.135 mm-!

2848

0.170 x 0.140 x 0.110 mm3
2.499 to 25.998°.

-42<=h<=42, -10<=k<=10, -27<=1<=27
31023

6139 [R(int) = 0.0369]

99.6 %

Semi-empirical from equivalents
0.7456 and 0.6410

Full-matrix least-squares on F2
6139/8/381

1.027

R1=10.0378, wR2 =0.0828
R1=10.0544, wR2 = 0.0933

n/a

0.755 and -0.761 e.A-3
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12. NMR Spectroscopy

0000
pEE'lL
ZoE'l
521
Z6E'L
Z0v'1
szil
BEV'L
L5851
005’1
AR
22517
Z85'L
2651
ZLg'l
591
e |
801
B6LL
9Lyl
1281
spe'l
lee'e
l5E'E
Vg
16T
9l
zzge
6E9°E
B58'C
Bg.m\ﬂ
980'G

ZeL's ﬁ
9¢4'g

5815
2058
2258
PSS
6955
985'G
£9Z L
8z L7
8894~
80L L7

TsN

("H NMR, 400 MHz, CDCl,)

TE6'E

Ev0e

Foo't

*=gy'c
=00¢

]

2.0

o

o

=)

4.

4.5

10.0

10. 5

056'9—

1BV 1T
gee vz
\69'BE
NG
088'65~

S90BP
[Cld

€19P2 200°LL
£1op2 mﬁw.hh\‘
255°6L

€lopa mmw.mﬁv

68601~
04580177

TANC I
LBL'GZL
Zehlzh—
ogm_m?w
chezel

Hele
8E6ZPL—

L2V iBL—

TsN

("3C NMR, 100 MHz, CDCl3)

110

=10

Z10 200 190 180 1 160 150 140 130 120 100 90
£1 (ppm}

220

S31



000'0-—
Z88°0

Zv80

VL0

Z00'L

£50° L
80 L
ZLL
9pL 1
£z L]
09Z'1
G171
mmm:
L8l
0681
85l
9v9'L
€L9'L
60V'Z

£r8'e—

—

LT r—

6ET'5~
gee's—

0ce 'L
ove'L
85z’ L
[AXA
LLEL
LES'L
05€°4
LC9'L
L79°L

.

TsN

("H NMR, 400 MHz, CDCl3)

= Twm_m

=2€T
oA
Fggy

—=
;g
= _ =€0'C

=5EE

—— =101

T o0l

£

9¢¢c
{

J. oL'e
Loz

|

AN

POE'9—

Lp LT~
LLT'9C

aNm,mNW
Z80'ze

191'88
LZ8'8P~
05605

£l00d0 1004
plelaie} mfw,t\.
LLL6L

Plelaie} hwh,whw.

Zio'gol—

B &Ll —
eV 9Tl

96T LTl
2e9'LCl
B8l 8Tl
LBET6C
8l¥LEl
gLl 6El

OkLErl
pra:Rad

0ze L8l —

TsN

("3C NMR, 150 MHz, CDCl3)

40

BO

80

T T T T T T T T
180 170 160 150 140 130 120 110

T
190

T
230

T
240

30

1 (ppm)

S32



0000-—

B5E'L
BLL')
Z6e'L
pLE L
Ser'lL
Ly?' L
Lay'L
m\.v._.\.\ﬁ
8LLL
LT’z
mmN.NV
6LC°C
JA T

LBL'E
h_‘m.mW
9€C'e

LE8e—

9867
mmm.vw
ZLo's
wmc.m\
£L9'g
mmm.mw
959'G
£L9'S
669'5
91L'g

L1972
6€9°L
P59°L
L99°L
6892

BsN

("H NMR, 400 MHz, CDCl3)

¥oreZ
mmmm
862

Fe0'e

FL0C

=561

=00C

E66°0

FSl'y

1

10.0

10.5

850 L—

PLOLL—

L8g'ce—

LB OP—
SLPes—

€000 L2L'9L
a0 sr0'LL
£R0aoese L

To8'LL

SETL6—

80 LLL—

TCINTARN
9r9'8ZL—
8ee'zeL”]
apiveL”
Zsrecl”

55.'88l—

BsN

("3C NMR, 100 MHz, CDCls)

-10

T
100 90 80

1 (ppm}

T
110

T
140

T T
T 160

1

T
180

T
200

T
210

S33



TsN

("H NMR, 400 MHz, CDCly)

|

g

|

|

1T

kzve

'seC
=¢6'l
g0z
A

Feoe
=86'L

kgLg
=660
101
0L

¥ELT
7FEE
g
*00°Z

1.0 10.5 10,0

1.5

99L'9—

SSFe—

oOF 6~
BE8'Le

PiB 05~
76215

£10do Nwm.mn./

Prelaisi- s
E0a0 LIELL
gle'es

ce0e0l—

ZLSPhL
868 phL
OLLSLL
gilon’
¥2Z L2,
Ay
am_mmf\
\SP'6Z1
SZ6VEL
156'7El
2048l
£PZ 8EL
662 Ll
PO EPl
mww.rmf\a
819691

S9e'88L—

TsN

("3C NMR, 100 MHz, CDCly)

T
-10

20

B0

o0

T
110

T
160

1

T
180

T
Z00

T
210

£1 (ppm)

S34



—-114.595

TsN

F
("9F NMR, 376 MHz, CDCl3)

1.004

T T T T T T T T T T T T T T T T T T T T T T
100 80 B0 40 Z0 0 —20 -40 —&0 80 -100 —-120 140 —160 -180 —200 —220 240 —Z60 —280 —300 —320
f1 (ppm)

S35



TsN

7

("H NMR, 400 MHz, CDCls)

- — mce

fole
T92°€
bgee

—= HOL

Zl'e

—— H7
== Teo'L

I B¢

= 60'¢C

6.

7.0

(ppm)

f1

Fww.m\
0069
80511

-10

10

S0061
va.FN\

191 Q7 —

+8+-8¢

90L°6€

40

60987 .
8z0'6v 7

£09°Q/

1L00°2L
6LE 2L
99G°6/

i

80

90

1joo

((ppm)

Sl /0L —

f1

8G0°6LL —

9LL-sgL =
267621

goezel /.
80 2L~
8z6'2hL —

120

130

140

160

170

0

1167281 —

("BC NMR, 100 MHz, CDCl3)

190

210

S36



re L
PSe )
99¢' |
756 L
LLE' L

5002
LHE
evlLe
091’z
LLV'T
861 T
alce
e
29T
£8CC
cLee
80¥'Z
9EV T
6¥¥'Z
LSV T
98y’ Z
8E6'C
PS6C
996'C
L86'Z
€66 T
600'C
L80°C
rolL'c
Lgl'e
Lrl'e
851'¢
LEBST
809°¢C
SpLe
B85L°C
BLLT
60T
LZew
A% 4
4428
9ce s
6EEL

0oo0
:‘Ne/

886} f

SeLL
6pL L

\

2

g
g

#7LE

|l AL

CF,CO,Et
('"H NMR, 600 MHz, CDCl3)

== 0
rele
Fle's

/60T
¥50°}
1380
=40}
2¢0°}

' =50T

—— 00T
|

.0

=i

5.0 4.5

5

[t}

B.0

10.0

10.5

508'L—
SL6'Eb,
L9Ley
598°ZZL
98§z
ELPEE
m%,mmw
§8L'EC
5z L)
ez ey,
61125
02665~
g5L'e9”
€000 68494

f1 (ppm)

EI0ao e
8Z.'z8
orz'e8

PESTLIA
865 GLL
zozin”

mm@.hm_‘ﬂx
ohm.mw_.\
SBZ'vel

Zee'epl—

50929l
128'eol
SE0' V9L

CF,CO,Et
("3C NMR, 150 MHz, CDCl3)

-20 -30 40 -5

-0

30 20 0

40

240 230 220 210 200 190 180 17 160 150 140 130 120 110 1000 90 80
f1 (ppm)

30

S37



-103.255
-103.273
-103.298
-103.316
-103.717
-103.759
-103.778
-103.782

/
\
/
Y

N

g
CF,CO,Et

("°F NMR, 564 MHz, CDCl5)

-105.779
-105.804
-105.822
-105.847
-106.246
-108.270

06.283

06.308

/
kN
/
%-1

»

—_—
[=)
=

—

1.02

T T T T T

T T T T T
02.4 -102.6 —10Z.8 -103.0 -103. 2 -103. 4 —-103.6 -103.8 -104.0 -104.2 104 4 -104.6 -104 8 —-105.0 -105.2 -105. 4 -10:
(ppm}

T

S38

T

T

T T T T T T T T
5.6 -105. 8 -106.0 —106.2 -106.4 -106.6 —106.8 -107.0



0000
5560
vLi60
660
ST L
69C L
987 L
POe L
PAns
LSE )
69¢° L
809 L
L)
el
6.9
286’
800¢
£e0e
850'¢
9Ll
el
8L’z
olee
zeee
€8¢
£ee
osve
LLve
S6¥'Z
£96'C
1862
266’2
0Loe
6L0°C
PolL'e
61T
0sl'e
7
PPse
695°C
LT
£9LE
v8LE
561
PN
0ge'r
8re'r
8CT L
8yl
ceLd
[47AF 5

—

)

CF,CO,Et
('H NMR, 400 MHz, CDCls)

W |l—

R0
708}
‘gze
bl
€Tl
leee
FS0's
7161
260}
H{;m,o
25071
"g6°0

Feoe

=6}
F00'e

4.0

o

4

5.0

55

6.0

10.5 10.0

1.0

796 b~
6800k
L9B'EL
509'1Z
785'¢Z
mﬁ_gmw
8/ '€C
6598 '2S
0 bE
%m_;w\
509°9k
502257
£82'857
arL'ee””

€000 68L'9L
Z00'g

f1 (ppm)

€002 100'Ld
Pllela[ORATAYY
€L018
LBlV8

886 CL
£egaLL—
siezih’

mmw_hmrM
mhm_mwv.\
L 'rel

leeerl—

L29'c8l
6eB'eal
L50°PEL

CF,CO,Et
("3C NMR, 150 MHz, CDCl,)

i

T T
-0 -30

=10

T T T T T T T T T
180 17 160 150 140 130 120 110 100 90 BO
f1 (ppm)

T
130

S39



ane-/
00€ 904
wmm,we-w
09Z'904-

%mme-/
9e8'504-~L
mmm,me-w
96L504-

N_‘m,mc _.-/
PEF 0L~
mmv,mo_.-ﬂ
0sFeal-

mqo,mo _.-/.
0E0'e0L~t
qoo,mo_.-ﬂ
986'201L-

CF,CO,Et

("°F NMR, 564 MHz, CDCls;)

ﬁmm.o

roo’L

4

-107.

o

-102.6 -103.0 -103.4 -102.8 -104.2 -104.6 -105.0 -105. 4 -105.8 -106. 2 -106. 6 -107.

-102.2

£1 (pom)

S40



0000
8ra'0
5980
LooL
8Lo
§EEL
€821
LLE'L
PLLL
LELL
8ril
99.LL
€8LL
60T
§EL'T
651'C
£6L'T
[ 1124
91Z¢T
95Z'C
91e¢C
LGE'T
£5¥'C
8LPCT
96¥'C
€13
§L6°C
Z66'C
000'e
600'E
L20e
c50'e
9.0'¢
89Z°C
£6Z°¢C
£EE'C
658°C
PeL'T
PeLE
PLLE
S62'F
ey
LEE'P
SN
EEE'L
¥ee'L
SCLL
opL'L

4
4

S

—

CF,CO,Et

g
g
g
g

("H NMR, 400 MHz, CDCls)

s

le
F00C

- £80°C
= %mﬂ/

Z80°LL

: pe 6l

18512

= £15'67
w Pz oot

£50'pE

o L0Z'pE

£98'pE

o Ho'BE
252 By~
i 809 2577
E Jezesd
_ g9el e~

S EDa068L'9L
£0ao mmm,mhw
5 ePOogle LY
679187

o 98)'v8

5
£l (ppm)

8.5

PrO L
e
BLE LI
- 00L LZh,
i 2oL LTk ]
695621
= SL8'EEl
gseerl”

6.0

2L9'¢9l
= LeB'e9l
8 omc_vw_.

10,5 10.0

1.0

CF,CO,Et
("3C NMR, 150 MHz, CDCl3)

T T
-20 -0

-10

T
]

T T
110 100 90 BO
£1 (ppm)

T
120

T T T T T
180 170 160 150 140

T
190

T
230

T
240

30

S41



88801y
LbE 90k
mmm.wo_‘.w
L0£'90L-
576501
S0pe0L-
tm.mo_‘.w
188501

PEZ E0L"
9LZe0k-
mmf.me-w
7LL'E0L"
044201
NE._NE-W
mmh_me.w
Lhe2ol-

CF,CO,Et

("F NMR, 564 MHz, CDCl3)

_J

7.5

-10

7.0

-10

-106. 5

oo'L

=
o
-~
T T T T
-102.5 -102.0 -102.5 -104.0 -104.5 -108.0 -108.5 -106.0

T
-102.0

1 (ppm)

S42



000°0-
9820
£08°0
198'01
648°0
16801
025 01
28601
8650
9EE 'L
p5E 1o
AR
90F' |
LT
5912
861z
0£z 2
ziz ]
8622
izee
:m.ﬂ
L5z
ver'z
1052
6152
5552
7862
000'€
8i0'e
Er0'E
150°€
z80'e
89z'c
€62°¢
e
seee
0zL'E
P E
59.°€
967 b
PLED
Zee 'y
6vE b
0EE'L
05e' L
0zi't
oFL't

b

2
“,
.

CF,CO,Et
('"H NMR, 400 MHz, CDCls)

=00¢C
=661

]

449

0042y
V2T TH
A
¥Z9°Z)
0g6'El
BLE'GL
1161
§P5'€T
zZLS'eL
8L €z
916'521
LEF 7E
05 LE
18547
L1826
022" 0ty
869’6
LPL0g
£55'28
VB2 7S
066 Go~
RN

€10d0684'9L
€002 000°LL-
el0ao Le'lL
gLe'le
ZLe'zs
5.8'€8
1878

Z50FLL
TR
Leg Ll
569421,
195'62L—
el €51
926'€5)
YO S )
85 SYL

019'€9l
628'€91
Z0' 7oL

CF,CO,Et

("3C NMR, 150 MHz, CDCl3)

20

a0

T
110

T
120

T T T T
170 180 180 140

T
180

T T T T
230 220 210 200

T
240

30

1 (ppm)

S43



182'901-
69Z'901-
Zrz 901"
622901~
Z0z'901-
006'G0L-
168'50L-
£99'G0L-F
£29'G01-
908'G0L-
8LL°G0L-
99/'G0L-
81'G0L-

GGE'90L-

LTE90L-

FLE'90l-
N

€6L'ell-
mt..mo_‘.yw
L9Le0l-—
€520l
LELR0L-
ceLeols
9LLzoL-
c0L'20b-—
689201~
wL9Z0L-
£99'201-

P4
n
[t

CF,CO,Et
("°F NMR, 564 MHz, CDCls)

H

~00'L

7.0

-0

T
-108. 5

-106.0

-103.0 -103.5 -104.0 -104.5
1 (ppm)
S44

-102.5

-102.0




0000
SEE)
€58}
Lig')
9i¥L
58¥' L
705}
€85}
QL9
ce9'l
LG9
o] 7"
§8L°)
008l
gLe’l
el
9.0¢C
QoL'e
el
£CL'e
0EL'E
LEL'T
14424
[4=1’n4
651°C
99L'¢
SLL'E
£8L'C
LIET
852C
6L8°C
LSF'E
08F'e
005¢
L5
L88'E
Po0'e
LZoe
§E0'E
650°¢
£80'¢
8re'e
vLZE
9Ev'e
Lev'e
LZL'e
9EL'E
95.°¢
SEZ'F
ELER
LEEY
(Sl
0ee'L
0824
LELL
Ll
FAZ AV

N

]

e

|
CF,CO,Et
("H NMR, 400 MHz, CDCls)

‘s
Y
.

H

v9L'S

veeor

TeLE
7oLzl
Iy
190
6T
+10Z)
051
200°t
+20z]
2660
02

=€0¢
=00¢

)
=

1 (ppa}

sobz—
796°¢l
188z
iBLVT
gov'sz
68782~
z8l 627,
greve]
Lovved
029 ve
769'0
zLG 9P
mqm.mi
15525
Bhb 15

B VY
21000 68L°9L4
€000 000° L4
€000 Z712'LL

6.8'08]

9z¢'v8

SLOPLLY

82LGLL—

rOp LLL

169121
Em.mw@
0LE'EEL

e erl—

faci=Rot )
Rm.mmfv
BBO' O

CF,CO,Et

("3C NMR, 150 MHz, CDCls)

—40

T
—20

-10

80

90

T T T T T
17 160 150 140 130

T
180

T
230

T
240

0

1 (ppm)

S45



qmq.mof-/
9390l
S5 80l
42901~
LE0'90L-
100904
000'90L-/
£96'G0L-

mh_..mo f./
851°€0L~L
ogl'eol-f
ZLL'e0l-
LELZO0L
LBO'ZOL-
999'201-
£59'201-

7.8

-10

7.4

-107.

7.0

-10

-105.0 —-105.4 -105.8 -106. 2 ~106. 6

-104.6
f1 (ppm)
S46

-104. 2

-103.8

-103.4

-103.0

CF,CO,Et

‘,
g
I
-102. 8

H

-102. 2

TsN
("°F NMR, 564 MHz, CDCl3)

-10L.8

-101.4



0000
£26'0
0.60
SzO'L
9.0}
160°L
8Ll
LGLL
CEINS
881"k
ZreL

E?w
99T’} t
1254

8ps L
885’} |
e
899'L
€lOl
SGLL
691k
AL
ope'L
196'}
ez
8/2'C
L6ZZ
y0e'Z
LGb'Z
0i¥'2
z8r'z
06¥'Z
L0S'Z
0/6'2
z86'Z
966'Z
800'¢
LE0°E
£50'¢
0.0'¢
8az’e
soceff
62¢'¢
sre'e
lzZie
peL't
8ci't
6bi't
POC'
9Lk
8ze'y
ore' b
LegL
el
LZiy
veil
Tei'L
gei'L
65L'L

CF,CO,Et

|

("H NMR, 600 MHz, CDCl)

=10
F00g

5

3.0

5

4.0

I

10.0

10.5

8cl'e
086°¢ch
909'LZ
Z0g'ed
£60'8Z
891'8Z
5€5'8Z
164'8C
P8E 82
hmc.wm“/
26l e
LPE'PT
mmo#m%
hmh.wv\
vmm.mv\
£LE'ZS
£45'85
nmr.mw.\
€1000 68L'8L

f1 (ppm}

le uepuivioya
£0aczieiL
ozoes
Zro've

£B0LLA,
Iblal—
T

wohﬂmﬁN
mmm,mmf\
0Lg'eel

geeelrl—

L89'e8l
LLB'EY)
680781

CF,CO,Et
("3C NMR, 150 MHz, CDCls)

i

80 70 60

90

T T T T T T T T T T T T T
230 220 210 200 180 180 170 160 150 140 130 120 110

T
240

30

£l (ppm}

S47



9910l
arl 0l
9ZL'e0b-7
L0L'EDL-
AR
589201
L99'Z0L-
praenl-

("°F NMR, 564 MHz, CDCls)

960

-101.5 -102.0 -102.5 -102.0 -102. 5 -104.0 -104.5 -108.0 -108.5 -106.0 -106. 5
£1 (ppm)

0

S48



000'0-
vmme?
Z5e 'L
04€'}
ziG'L
28511
5091
9lg'L
9L
18917
60L |
BLL L
916
66 |
76 L
8561
086 L
8z0'2
mwo,&
pS0'Z]
ziL'e
p0zZ'2
0sz'Z
BYZ'Z
ole'z
=
=
LivE
€56'2
0162
£86'2
Loo'e
€60'€
gLl'e
05L'E
Sil'e
056'€
§iG'€
pl€
§9.'¢
181°¢
628'¢
Sve'e
L98'c
0L6'¢
8g6'¢
pG6'€
696'¢
e62 17
ey
628t
ks
628 't
528 1
158t
9ze 'L
ave 'L
zzlL
Wil

CF,CO,Et

("H NMR, 400 MHz, CDCl3)

o _AJ '

18

|

|

=80T
=007¢

oog'L—

OPEEL~
8512
BEGET
L7061
04608
pOg'cE
9gg'ee
BL0VE
8r9 Ly
765Gk
8r0zg5"
15985~
Lib €9~
05679~

PaI'9L
ooo,nnW
m_.m,hh\

L9908
mvw,qm\

= - G6G'E0L—

i

0.5  10.0

110

ZOOELL~
1855 —
LeogLL-"

PES L)L~
585621
PLLPELT

Zpeerl—

SE7E9by
85.'¢9l 7
1803l

CF,CO,Et
("3C NMR, 100 MHz, CDCl5)

-10

90 80

T
100

T
120

T T T
160 150 140

1

T
220

T
230

fl (ppm)

S49



629 901
£95'90L-~:
9590 f-w
0£5'801-

SE650L\
968'G0L-
24850 f-w
5€8'G0L-

mE,S f./
952 €04t
9L4'¢0 f-w
0B9£04-

mmo,mo T./
090°C0L=~t
€200 f.ﬂ
S66'C0L-

CF,CO,Et

("F NMR, 376 MHz, CDCl3)

160

-00°}

T
-108. 2

7.8

-10

7.4

T T T T T T
-102.8 -103.0 -103. 4 -103.8 -104. 2 -104. 6 -103.0 -105.4 -105.8 -108.2 -108.8 -107.0 =10
£1 (ppm)

T
-102.2

T
-101.8

S50



0 - -20 -0 -4

]

2

40

T
000'0-— : J -
508' =
ZHL
oek'L Lis
gl I
ase'zy| - =86°C[
62T ¢ Tomeal A
shro] PR 689 1=
zir' Lo
96571 . PR
729 B2y
oo 1612z
059°Z voL e
19924 - =
el L09'6E
8905y ZE89'6¢
e ZLLBE
mmfﬁw 8eL sy
avre 56606
Tale] 98b'2G
5z7e _wmv.mm\
Pt 88979
25 HEESE
e €000 0004
ciael e ls s XAX A
129 ~ pSk'e8
859°¢ I 0578
65 e 24801
pzie SEG 0k
rLe Fi omh.o_‘_‘\
BoLE 82574l
18l - 1EGLZ)
e e 169'LZ1
whe'C a6 L)
COR'C ) L= L90°'B2L
BE6'C — o s v.w\..mm_,\
87z L = Q B9L'8€EL
arz I\ W o F2
EN_Q w N _ ' 72079 91l 'ggl _
£0€°2 AN 2 I 2102 128€91 o
168 2] 5 g " BES'E9) W,
el 8 — Loy o}
B0l 2 007¢C| = o
A @ NN S
zur L] o N L
08" s s (&}
vze' L =z P
I
2

90 B0

100
f1 (ppm)
S51

110

120

160 150 140 130

17

("3C NMR, 150 MHz, CDCl3)
220 210 200 190 18O 7

230

240

30



ZrL'50L-
614501
£69'501-
049'501-
LAT'S0L-
052'501-
52e'501-
Z0e'501-

ogees-
80e'e6"
58cee-
198'26-
6e8'Z6-
Llgze-

CF,CO,Et

("°F NMR, 564 MHz, CDCl;)

e ki

L_l

~00'L

1 ool

-106

T

-105

-108

—107

-92 —93 —54 —9 —96 -97 98 —99 -100 -101 102 -103 -104
fl (ppm)

-91

-90

S52



000'0-—

0080
TS
BZL' b

phh

6622

BLET

vz

opr'z

209'Z

cmm.mw
7887

879z
PPOEN.
860
9llg
Pl e
siled
802'%
pEZ'E
£05'¢
e8¢
Qwi
leo'e
R
5.9°¢
624€
R
€LLE
L6LE
¥68'e
126°€

Ze6'e
856'¢
L0
fmo.nw
89Z'L
€82°4
L0
99¢g'L
L6L'L
eles
al8's

CF,CO,Et

("H NMR, 400 MHz, CDCl3)

70681
m.mm,m
161

Fooz

.5

8.0

10.0

10.5

€0L'L
hmm.m_‘./
_.nw.cm/
BY5°LT
z80'ze
ElZata
LEP'6E
G.5'6E
P09'6¢
LPL'BE
089'G7~
wmw.omM
an.mm\
@Nf.mm\
0z9°z9
el0d068L 8L
2000 000°LL
eloaoolz'iL

L8451
SE8'§LL
mmv,h_‘_./
B LZL
m_\m.hw_‘w.
6.6'LZ)
658'eZl
eli'ezl
£95°cEl
20Z'vEl
6L LEL
55'ekl
LEL'Col
wreeal
L95'cal

CF,CO,Et

(13C NMR, 150 MHz, CDCly)

wn

-10

40

)

90

T
110

T
120

T T T
180 170 160

T
190

T
230

T
240

30

1 (ppm}

S53



618501
96.°501-
0LL°501-
JAZR=
052501
8ze'501-
LOE'501L-
BLZ'501-

|
——
@
o
o

B0C'E5" %

mmm.mm-w S 8 T
19726 2 -
Lreze- Ay &5 sl
12876 L

B6.'C6"

("°F NMR, 564 MHz, CDCls)

T T
-101 -102 -103 -104 -105 ~106 -107

-100

~59

f1 (ppm)
S54

93

~82




0000-—

8640~
pGLoL

ZLLL

064 L7
66¢'Z

€68°Z

b’z

99t'z

LIS'T

P65z

0z9'z
8e9'z
169'Z
899'C
569'C
Wiz
0£0'¢
L90°¢c
me.&
pzL'e
izt
e
aLz'e
Zre'e
£zs'e
B75'C
Spi'e
06.'¢
808'c
128t
9¥8'e
zi8'¢
168'C
556°C
196°C
£96'0
786 9
50021
56¢'L
5181
90t L
Bl 1]
96.'L
aLg'L

—

———

CF,CO,Et

("H NMR, 400 MHz, CDCl3)

+coe
Feoe

180°F
Fz0'e
/00
£20°)
/00
e
“o0)

4

g0z
Fs0'r
002

)
e

e9L L —

0Lgel~
5e5°LZ
oL'ze
989'cZ

TLTEE
617 6
77568
8Z. 6
P6S S
/505
wmm.wm\
9.0°85
@R.%\

£000 28990

£1000 000'LL7

S0 6LELL
::.ww%
WG]

PLLEL
08L 'tk
086 bk
L55H
692°GH
AT
157021
261 62h-"
690781~
nover”

6Pl —

:‘h,cwv
hvm,mwr/
Sihesl
89z'cal
6B5'col

CF,CO,Et

("3C NMR, 100 MHz, CDCl3)

130

T
130

T

200

-10

100
f1 (ppm}

110

120

1 160 150 140

180

210

S55



oA
LBLPLE-
LibpLl-
981 P~
5L Ll
i
i
gL PLL-

PE9 501
185501
695 501
Zeg 80b-—
626 0L
£68 0L
79870l
12870l

CF,CO,Et

P8P re-
mvw.wm.W_
9Ly pe-
8LL¢6"
brLe6"
0LL'ee"

("°F NMR, 376 MHz, CDCl3)

L.

=860

80t

60°L

-118

-11z -113 -114 -115 -118 -1l

T
7 -108 -109 -110 -111

-106 -10

-104 -108

£1 (ppm)

-100 -101 -102 -103

T T
96 -97 98 09

T
08

T T
-92 93 -04

T
51

S56



0000
L56°0
5950
0460
5680
6860
L450°1
940}
960" L~
SLLL
LZLL
6EL'L
20z}
el
ZeT |
Zps'l
€55}
oLl
zeg’l
pree
Bree
958'C
L9g'C
89T
TLE'Z
58r'e
856'C
0L6'C
z86'c
Loo'e
Lar'e
B6F' ¢
PPse
955'¢
Z95'c
720
ra9'e
289'¢
0zLe
LEL'E
LELE
[SIA
1N
ZLL'Y
BLZ°L
LBE L
c0e'L
BTLL
b
peL
PseL
0LE'L
28T
LSr'L
oy L
Lies
5L8'L
[44= N

=

—

R

5Z8'L

CF,CO,Et

("H NMR, 600 MHz, CDCl3)

i

JLJ‘JJ

o el

A

[

|

o

1l
]

MOW— OO~ DWW
O—0 OO0~ ®m—N— OO

oo
= O~~~ —0n

S

3333

r90°1
le0z
496'L
‘002

0.5

0.0

[

[

10.5 10,0

1.0

055’1
209°Eh
F99' L
989'¢Z
9v9'se
869'5Z
€19z
095'62
FS9'62
¥S5'0F
958'0F
966°0F
P20’ L
DLV VP
L9V'ES
192'35
Em.mmw
mmm.@m\
064'Z9

21000 06294,

SO0 100 LL
£0ao EN_R\
L1508

cmm_m:
Bm_mzw
829°GL}
PiZ Lol
08242}
508'22)
12642}
al£'8zl
35 62)
\pe e
862 GEL |
S0z epl
995'€9}
811'€9L
066'€9}

CF,CO,Et

("3C NMR, 150 MHz, CDCl3)

30

T T
110 100 90 80
1 (ppm)

T
120

T T T T
171 160 150 140

T
180

S57



mmm,mc_..
me,mo_..
PLGE0l-

\.
90L'€0k-~y
940°€0-
LoO0enl-
ee0'eol-

ZLL b6
mﬁ.qm.w
0EL P6-
BLE PE,
hmm.qi‘
947 b5

S
N
K

CF,CO,Et

("°F NMR, 564 MHz, CDCl5)

|

00°L

T
-10L 0 -102.0 -103.0 -104.0 -105.0 -10

-100.0

—99.0
f1 (ppm}
S58

T
-93.0

T
-92.0




0000~
1040
0zL0
BELO
1520
6940
z81°0
594
g8ll
00zt
VBL'L
B6L T
ZeTE
8922
95r'e
995C
Z2iST
85T
685C
108'e
909z
9z0°c
P90°E
180°E
960'¢ ]
LZLE
Nmf.&
80Z€
18r'e]
105°€
P
s8.¢
EL'E
Z18°€
0e8'E
sre's
£98'c
188'€
z68°c
Pre'E
0/6°€
gesp
18
5587
8i8'p
86Y'G
LSS
975G
885G
056G
995G
169
Z66'9
POz
19e'L
18E 'L
86EL
86LL
B18'.

e o S D DD

CF,CO,Et

("H NMR, 400 MHz, CDCl3)

=86'}

Fe6 ol

M_
rle

Wmm_.v-

.¢_1—m 4

0.0

10.8

0

11.

9e8' L —

699'¢)
€09’ _.N/
LLieT
mmm.om/
el A
092°6%1
§.5'6¢
619'6¢
9r8'6e
vLly' 05
90¢’ BW
59¢°15

0 _.N.v‘mﬁ
905'55
Nmm.ww\

€000 28994

oo 000 2L

lelale] tm.t\
m_wm._‘w\
62598

BELELL
LEBPLL
LEVEL
SLZSH
YEE
PELGLL
pecall”
Y5 LZhn
50862}
mnw,mw@
856 671
0P ZE L
vam;
808 LE)
159°Epl
76200l
262091
94 €9k
zZ8r ol
108 €91

CF,CO,Et

("3C NMR, 100 MHz, CDCl3)

-10

T
100 90 80

f1 (ppm)

T
110

T T
170 180

T
180

T
200

T
210

S59



Z60'pLL-
PLOPLL-
PSO'pLL-

80870~
08L¥0L-
LPL 70l
SLLYOL-
BLYPOL-T
BEL'POL-~
080'%0L-
L0 P0L-
8LOwOL-
8.6'€0L-

mmm.wm-
Nmm.qm-w
826'v6"
SETPE
862 76"

Nwm.qm-w
822 v6"

("°F NMR, 376 MHz, CDCl3)

oot

T T T
-108 -8 -110 -111 112 -113 -114 -11

T T T T T T
-101 -102 -103 -104 -105 106 10
£1 (ppm}

-100

T
—99

S60



+68°¢C ;
S0 958'z
“BEY| W 0.6°Eh

A\
- E,m,_ww/
Wom_. Wmmmww

Mw

- L TBL YT
= e .

= 1 A
=

£8ee 669'GE
NBEf P8 GE
C ko6l 566'6%
L= sze 9g/
E B Pl '8e
F88lr 510°0F
L 595 85—
-== Igg| £66 29—
LS baD LeLeL
10ado 7200

T
-20 -3 -40 -5

il

- Fis¢l | coaoelzis
[ 8578
08l'c8

SLG L~
9z 9Ll
Fa 006 LLL
016121
% o8zl
< 085 2E}
105 Srl—

\J =01 SEE'Egl _
e mqumvv

Erm—— B0 195191

CF,CO,Et
("H NMR, 400 MHz, CDCls)

80 &8O

100
fl (ppm)
S61

110

120

T
160 150 140 120

("3C NMR, 150 MHz, CDCls)
; 220 210 260 190 180 1

230

T

240

30



19950 f-/
PEg'g0L-~
L2950 f-ﬂ
PE5G0L-

£02'50L
PLL SO~
w.ﬁ.me-w
FELG0L-

Z259'¢0L-
0g9'e0 f.W
LL9E0L-
6850 f..\

£6L'E0L-
wt.mE-M
mmr.me-m
0gb'E0L-

CF,CO,Et
("°F NMR, 564 MHz, CDCl3)

960

—00°L

T

-104.6

-103.8

T

-103.0

-105.0  -105.2  -10G.4 -105.6 -106.8  -106.0

-104. 8

—104.4
fl (ppm)

-104. 2

-103.4  -103.8 -104.0

-103. 2

-102.8

S62



0000
zeT'L
8ee'L
9521
rLE L
L6681
L10¢C
e
890¢C
0gL'e
L91'C
e6L'e
0zz'e
05Z'¢
65Z'C
9LTT
LE'Z
8LEEC
562'C
BeEY'E
87T
eipe
687 C
ZES'T
Bre'T
9.68'C
000'¢
aL0'e
gE0'€
LPo'e
L450°C
690'¢C
L80'€e
Ge0'C
0zh'e
£5L'¢
8.lL'¢
995'¢C
L65'€
G5L¢E
GLLE
96.L°¢

S0E'¥
[ 4454
ope'y
85¢'¥
LL9'L
9.8'L
Z69'L
ZZL L

BELL
prll

CF,CO,Et

("H NMR, 400 MHz, CDCl3)

JJLl J

00t
re6l
-66°1L

Lroe
260
=00'}
¥96°0

Fuz

S - —

— Y

5

¥BZ'Z—
986'2h
0s0'ph
PZEZT\
20822
9zrez
azres
¥85'€E
orL'ee
60 7S
Nmn.:q\
ET Tl
m?.%\
£16'65
zZ0z'€9

el0d0000'LL
epaonizil
§56°18
L9g'e8

PPle]laje):i:rA wh%

LOB'ELL
A
pez Lih”
229'LT,
980'6Z}—
mmm.mﬂw
82295k

asi=poie]d
9LLCoL
L66'Col

CF,CO,Et

("3C NMR, 150 MHz, CDCl3)

10

30

80

90

T T T T T T T T
180 170 160 130 140 130 120 110

T
150

T
230

T
240

30

£1 (ppm}

S63



98890l
BGE 904~k
wqm_we.%
8LE'90L-

2268501
968'50L-~:
wmm.me-w
568501~

mmh.mc_‘./
LELE0L
vmw.mo_..ﬂ
999'¢0}-

mwm.mc _.-/
LTl
0zZ'ceo _‘-%
c0Z'col-

%

S

2
g

H

CF,CO,Et
("°F NMR, 564 MHz, CDCl3)

60

00t

T T
-104.0 -104.5 -105. 0 -105.5 -106. 0 -107.0
fl (ppm)

-103.5

T
-103.0

S64



0000 L3
2880 i
8260 [ =
6560 7
5660
peo L E
S0L'L
SEL'L " p95'z
LV [ TLE'E)
B0Z | e 905 €2
862 Lf = Lers 080'9Z
= = oy, me
SLE1 LL'9Z
5E5 | 0662
P59l Qm.mm/
£89'L mmo.qmw
B5L 1 [y
6Lk gl ze’;
896 | soL 2y,
0007 L8567
6LL'T 5 8ze'7g
5022 525 85
522 56129
79T - - Elbaoesiol
5022 = [ < TTIoOoCoUZ
8ze = Lest ST PhT'LL
pSET [ = pLEL8
BLET % 990't8
LT =B
85tz e
g8p.c i VSO Ph
s e G SLLGH
8l5C 88 LI
5e5¢ e 209'LZ4,
£ege 8zL6zh—
645¢ o gm.mmﬁ
z86C © 968'sel
LL0E
£E0'e L=
S50°€ =
6L0°€ i - 809°¢9l
560°€ u sl 8z8°c9l
zZige 90 OFO'¥9L
SEL€ > Lo _
150 )
9T _ ) |
00g' ¥ . © e
BlEY w N »
9eew o S
pSe Y Q=
5L9'L w8 i
1691 o < o
B0L L o -
LELL w =

& L2

i 100
f1 (ppm}
S65

110

120

130

T
160 150 140

7

T T
180 1

180

200

CF,CO,Et
("3C NMR, 150 MHz, CDCl3)

T
220 210

230

T

240

30



8E 901
qmm.mor.%f
82E90L~%
SEE-W
987901
9E6'501
0650k
LBE'S0L-F
£98'501-
058501
£28'501

mmo.mor./
080'€0k--L
mmo.mor-w
9E0'C0k-

Em.m?./
9LoZ0k-t
omm.mov-w
ZLGT0M-

CF,CO,Et
("°F NMR, 564 MHz, CDCl5)

Jm L'L

|

¥6°0

00°L

-102. 6 -102.0 -103. 4 -103. 8 -l04.2 -104.6 -105.0 -105. 4 -105.8 -106.2 -106. 6 -107.0 -10
fl (ppm)

-102.2

-10L8

S66



000 0-
v9l L
1281
e L]
291
678l
£98'L1
zig'L
288l
2E6' L
61617
100°Z7
0%0'z
690'Z
90l
A
562°Z1
psz'z
787’z
Em.&
0ze'z
e
85¢'C
08E'Z
0zv'z
054°2
561°C
19172
TLLT
58.°C
68.'C
vZZ'e
We'T
85z'¢
Z69'¢
bzl
peL'e
89.'¢
P8z Y
Z0'p
0zZE'¥
8eg'y
gL
289'L
Z99'L
£89'L

B e

L

CF,CO,Et
("H NMR, 400 MHz, CDCl,)

Foow

8e8'Z—

800 %L —
9L6'€Z
89.L PZ~
JATAIAN
L€9'5E
LP8'SE

99092
mhm,mm\
0LL82
mmm,mv\

L6F'95—
Tro'es—

£10do moﬁmh/
oo izo

blelaleX-l 0]
£9E'Z8
Gites

LTLCLL
PoraA=1
XAN-11h

AL LTI
LLO'BZL—
958zl
6 gel

o_,m.mmfw
mmf._wwf.\
85 P9l

CF,CO,Et
("3C NMR, 100 MHz, CDCl3)

T
-10

T
110

T T
170 160

T
180

T
200

T
210

£1 (ppm)

S67



PES'S04,
£6L'50b-~
§L4'50L-
£64604-"

PPL'S0 b
901501+~
80'S04-

£r0'50L-

LP2'€0 TJ/
LESE0L-
002'€0 T..\\
£85'¢0 T\.
£55'¢0L-

L9E 20k
626204~
168201
5987047

("F NMR, 376 MHz, CDCls)

o'k

—00'}L

-104.9 -105.1 -105.3  -108.3 -103.7  -105.%

-l03.9 —104.1 —104. 3 -104.5 -104.
£1 (ppm)

-103.5  -103.

-103.3

-102.9 -103.1

-10z.

S68



0000
LT}
1507
902
0Lz
£ZLZ
Loz
20z
9zze
822
a0g'T
LBET
PirZ
L5v'Z
zer'e
s6v 2
26T,
25621
062
VeE'Z
ZIoe
9e0'e
pLL'e
BEL'E
=
264'€
Lg'e
9g9'c
£9.L€
18L¢
508'€

£EE LN,
-y
WL Lo,
z9L 1"

CF,CF,CF,CF
("H NMR, 400 MHz, CDCl3)

=L0°C

wm:,m
Feis
796°L
1L
#7560
501

90
=00¢

9L =

LBS'LE
gw,mm.%
BLPEZ—
906'6C
mwr,omw
LpE 0T
Pee Ly
qwm,_.wv

9r0'Zs
cmo,mmm1
4BL65—

£10ado mwm,wh./

ey alatatatat

£10ad0 mfm,hh\
a08'Le
#09'¢8

0e9'LEl~
829'6Z17
S0Z'PEL

Zrrerl—

CF,CF,CF,CF5
("3C NMR, 100 MHz, CDCl3)

110

180

200

-10

17 160 160 140 130 120 100 90
£1 (ppm}

190

210

S69



ZLle'SCl
LE6'GCL-
188'GC1-
ik
080'vC T\.

LEOCHL
S00°ZhL
006" LLL-
1587111
8z Ll
LA
802" LLL-
0LV bbb

CLEPEL
SpCpll-
0LTphl-
4341%
Pl
625 CLL
68¥ L
LTy ell-

CF,CF,CF,CF3
("°F NMR, 376 MHz, CDCl3)

‘.
",
0

£Lohe
hmm.om.w.
296’08~

|

=Llc
=LC'C

Frel
Feer

=00'¢

T
-130

T
-120

-125

T
-110 =115

=105

1 (ppm}

S70



000'0-—

852" L —
SrL'T
69L°C
91T
Le'e
Z82'T
1922
b0E'T
8z¢'Z
LOv'Z
SPrT]
Lor'z
BLFZ]
peY'T
0Ls'T
125°T
045°T
LI6'T
566'C
Lo'e
620'¢
Sv0'e
£90'¢
0oL'e
szL'e
05h'¢
06L'e
Tk A
L6S'E
9kg'e
58.'¢
z08'¢

gl8'e
0892
[AFAF3
LEL'L
€544

g
g
g

CF,CF,CF,CFs

("H NMR, 400 MHz, CDCl3)

Foot

80Z'C—

WNENN
mmm,mmur
25862
0L0'0¢
482 0¢
Lep' Ly
mmmewv.

60125
LLLBS—

€100 000'2L

€000 LLE'LL
B@em%\
oz'cs

£10ado wa,th

[CENTARN
Zr0'6zL"
26T ZeL”
zoL9gL”

CF,CF,CF,CF5
("3C NMR, 100 MHz, CDCl3)

T

130

T T
180

190

200

-10

100
1 (ppm)

110

120

160 150 140

1

210

S71



998'GZ -
LE8' STl
5002 T\.

ElgcReta
506'SC TW

Z8l'pll-—
14411
598" LLL-~
8Ll M -—

Lzoles
000 _‘m.v
£L6'08"

N
“
g

CF,CF,CF,CF;4
("F NMR, 376 MHz, CDCl5)

g

BsN
H

1

-130

=0ce
E2re

-125

-120

-1156

rece

-110

-108

=00

£1 (ppm}

S72



0000—

L180—
LPe
055¢
895'C
res'e
Loz
Ze9e
089°C
9.9'C
£69'C
eL0¢
LL0E
060'¢
Pe0'c
L0L'E
ZL'e
8zee
psZ'e
Zi5T
L65'C
868'¢
ree'e
0Low
SL0F
Se0y
ovo'y

e

68Z°L
ez L
pLE'L
6ZE'L
€582
pLEL
Ly L
8ZyL
L08'L
44

g
g
g
g

CF,CF,CF,CF

("H NMR, 400 MHz, CDCl5)

gyl —

08512,
51022
ogez/
086'pE
Nﬁ.mwv
ZLe'se

046°GF—
099°05~
L8785 —
68°L5—

€100 289'9L

f1 (ppm)

LA™ | LwA Ly sy

€DAD LLE LL
ma.mww
9z1'58

LLDGLL
mmm.m:v
mmﬁmﬁ/
866824\
BLLBTL
9LL'EELT
9LT VL

69L EPL—

8G.'089}~
LiZ'esL—

CF,CF,CF,CF;

("3C NMR, 100 MHz, CDCl3)

-10

T
100 80 80

fl (pom)

T
110

T T
T 160

17

T
180

T
200

T
210

S73



9€8'SElL-—
8Ll yZl-—

890 Ll
BrLOLL-—
zL8'80l-—
pe0'80L-""

LaLLes
go._.m-w
ir0Les

CF,CF,CF,CF3

("F NMR, 376 MHz, CDCls)

I

iz
Feaie

[eee

fooe

T
-120 -122 -124 -126 -128

T

-110 -112 -114 -116 -118

T

-96 -98 -100 -102 -104 -106 -108

-130 -132

-84

-90 -8z

76 -80 -B2 -B4 -B6 -BS

76

1 (ppm}

S74



000°0-—

§.8'0—

0ze'T
e
BYST
PIST
€65
719
0E8T
15977
090°e
%D.mw
860°C
807 '€
£67'C
Br5'C
PLG'E
BSE'E
588'E
Z66°C
66T
LI0Y
zz0v

160’4
LHL
§LZL
5674
8ve L~
w902
SBL L
VRS

g
g
g
g

CF,CF,CF,CF3

("H NMR, 400 MHz, CDCls)

= 26
11T

i ﬁ%;

———E00:C

Y3

L6 02
Nmmem\
LE'LE
m_.h.mm.\
984'VE
9.L6'PE
09L'se

£66'5r—
928'05~
0eL'e5—
888'L5—

Plelale] Nmm.mn/

oLy

PlelaleRiwa
how.mm%
ZeL'r8

PO LZL
gar Lzl
806 8217
0zL 6Z)
g8l el
8rpel
532\
L09 'SPl

CF,CF,CF,CF3

("3C NMR, 100 MHz, CDCl3)

v

180

-10

160 150 140 130 120 110 100
fl (ppm)

170

200 180

210

S75



o3 @ gseg 88
993 ors g = =
[=R=T=] DB O — ¥ W
oo o Sosr o
- S [
CF,CF,CF,CF;
("°F NMR, 376 MHz, CDCl3)
]
_JL . U I
b = & &
B N @ o
o o - O

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
—74 76 -78 8D B2 -B4 -BE -8B -90 -92 -94 -95 98 -100 -102 -104 -106 -108 -110 -112 -114 —116 —118 -120 —122 -124 -126 —128 -130 -132 -134 -136
f1 (ppm)

S76



0000—
0ze'0—

8z
857
P09z
7297
19T
8597
58977
5.0
Dmo.mw
160°E
L60E
804'€
pLL e
12T
2528
995'¢
Z65¢€
068'E
alse
Z95'€
995'E
L85'E
Z66'€

686'9
0Lod
LEO'L
§5E°L
pit'l
Zee'L
Pop L
elpL
9Tr'i
e6L'L
gLes

.
g
g

CF,CF,CF,CF;

("H NMR, 400 MHz, CDCls)

T96.C

Tal'g
fzig
80°€
=101
/660
100l
¥86°0

Yoz
Ly
7002
¥

f1 (ppm)

8P L —

08512,
5L07Z
oeer’
086'pE
zzh'se
zie'se

0L6'GP—
09905~
L1985
Z68'L5—

£I0Q0 000'LL

£0ao LLeLL
mE.mm.ﬁ
9z1'58

plelale] Nmm.whv

LLOGLL
mmw_m:v
NmEN_/
866 8Z 1%
8LL6ZL
GLLEELT
94T VEL

89L Chl—

8GL091~
FAT AT

g
g
g
"

CF,CF,CF,CF,

("3C NMR, 100 MHz, CDCl5)

-10

T T T T T T T T T T
190 180 17 160 1s0 140 130 120 110 100 80
fl (ppm)

T
200

T
210

S77



9z8'5ZL-—
S PEL-—

Livpll-—

0Z9' LLL-—
668'0LL-—
LA9'B0L~
6¥6'80L-—

L0118
080" }8-
€50'18-

CF,CF,CF,CF3

("°F NMR, 376 MHz, CDCls)

£81'¢
Fel'g

F00°k

leq

Foo'g

=100 -105 -110 -115 -120 -125 -130
£l (ppm)

T
-95

T
=90

T
—80

S78



0000
6560
P60
ool
v’
5ol
LL0°)
LOL'L
L2911
06L'L—¢
0ZZ L-F
5521
8.g'L
SLEL
20yl
SEP L
1=
8.5
LL9L
604
peEL'L
el
sl
£98'C
z8e'e
oov'e
LiPe
98y’
eleT
BZ6'C
S¥6'C
Z96'c
086'¢
e00¢e
520¢
550'¢
L80'¢e
ral'e
£52'¢
L18Z'¢
5Z3'¢

L55'C ﬂ
£69'¢
669'C
BLLE
pLe
1454
05L'y
L91'%
L'y
L0E'L
LZeL
LPEL
riE'L
Pee L
9Tr'i
eppL
L84
Tes'L

CF,CF,CF,CFs3

("H NMR, 400 MHz, CDCl3)

JOEY
496C
¥STl
799
6L}
‘2oL
¥l
86T

Froe
R0t
el
210°)

'eo')
=10°)

FEEs
20z

4.5

5.0

8.0

r:)

0.5 10.0

110

0z’ —

L99'le
Lreee
€952
25092
LSBT
9LE'GE
L91'9€
L9£'9¢
wmm.ow\.
mow.wm/
62E 85
CEE'55
PSr 98

LCEETY
ooc.kﬁ.
m_.m.k.\.
ﬁwm._\m.\.
Skl'o8

Dmo.nm_‘
mE_RFW
BEL LZL
Eqmm%
£29'6Z1
OFE PEL
0bg'LEL \
Zieerl

CF,CF,CF,CF3

("3C NMR, 100 MHz, CDCl3)

-10

T T
10 100

£1 (ppm}

T T
140 120

T T
ki 160

1

T
180

T
220

T
230

S79



698'SZ}-
Ze8'etl-
96L'SZ)-
L8L'8E -
v.mhmwv.&
L8L'vZL-

62V 0LL-—
LLLBOL-
020804~
BYE L0b-—

a8018-
) E.Wv
el e-

J

=¥6'l
=00¢c

CF,CF,CF,CFs

("°F NMR, 376 MHz, CDCl3)

—¥6'¢

£l (ppm}

S80



000'0"
ObL'0
8540
€440
Z8.0
Z08'0
5180
SIZ'h
9ez'L
S5Z'1
L9T'}
8LZ'L
8Lt
TIAl
5022
£z
pIZ'Z
gor'z
€552
7957
057
1857
8857
mmm.&
89.Z
968z
¥56'Z
8662
LZ0'E
pE0'e
pr0'e
150°E
190'e
880°E
18k'g
L0Z'E
Le5'e
155'€
sz8'E
058'¢
0L0'p
9oy
5E0'p
L'y
z58'y
198y
68 b
005'S
9l5's
PSS
185G
P85S
L66'9
ZIo'L
pED' L
S9g'L
98g'L
86L'L
5lg'L

y LLI\_L7
é.
o

"
3

.LJ wmm_m

CF,CF,CF,CF3

F
("H NMR, 400 MHz, CDCly)

=) H0th

rek'e
- #

=)
)

10.0

10.8

apl'L—

meém/
B39°CT
L62°0¢
P8LZE
_.mm.vmu/
Zhh'se
L0E'5E
18905
hmm.fmn/;
06E'¥5 7
qmw.mm.\.

£89'9L

OO0 ZL
6LELL
NWm.fm%
gLl98

£

i EGLGLL

T 9ee'GlL
99€'GLL
91§12k,
pEZ 6ZL -
Em,mmﬂ
9L8ZEL
oLy pEL
LEL'LEL
923&

908'08}~
[F24%

%
.
"

CF,CF,CF,CF3

(3 NMR, 100 MHz, CDCly)

-10

qo 10 s &
f1 (ppm}
S81

T
120

T T
7 160

1

T
180

T
220

T
230




0E8'SZ-
e sel-
LiLyel-

5151/ o

856'604-~
err60L-""

Oklhe
qmo.fm-v
450718-

CF,CF,CF,CF3

("F NMR, 376 MHz, CDCl3)

-

s

-138

T
-130

=8CT
g LA

LS
L
B
(=]
T T T T
-105 -110 -115 -120 -125

£l (ppm}
S82

=100

=8c't




0000 —

5 0.0  -0.5

.0

©
~
N
Y

CF,CF,CF,CF,
("H NMR, 400 MHz, CDCls)

0

8.5

9.0

5

10.0 9.

10.5

£1 (ppm)

vSv'e

6LL'€C
68.°€C
4144

\

-30

0

¥6G°0€

%.

6E€L°0€
oceey
LGv'ey

658°CL
9QQ°Z/

€10a0 16292
€100 866'92
€10ad 0le’LL
085°6L
v.2'€8

==

BEEER]

£1 | (grm)

("3C NMR,| 150 MHiz, CDGls)

S8&3



188°GCL-—
cL0 Ve —

L96°€LL-
ve6'ELL-
cLeeLL-
90G°€LL-
e8y'eLL-
esvell-
oev'eLL-
volLclLi-
geLeLL-
soLeLL-
989°LLL-
GSO'LLL-
veoLLL-

Il

*vZ'e
=lze

£G66°0
Fo0'L

£1 (ppm)

66708

CF,GF,CF,CF4

("°F NMR, 564 MHz, CDCl3)

S84



