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I. UV-Visible & fluorescence spectra for the representative transformation of 1a to 2a:
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General information: All the reagents used were procured from Aldrich/Merck and
were used without further purification unless otherwise specified. The solvents were
purified by distillation methods and were stored over 4 A° molecular sieves prior to
its use. All the reactions were performed using oven-dried glassware. Organic
solutions were concentrated wusing a Buchi rotary evaporator. Column
chromatography was carried out over silica gel (Merck 100-200 mesh), whereas thin
layer chromatography (TLC) was performed using silica gel GF254 (Merck) plates. *H
(500 MHz), 13C (125.7 MHz) and *°F (470 MHz) NMR spectra were recorded on a JEOL
spectrometer JNM-ECZ500R/S1 in CDCls using TMS as internal reference. All the
chemical shifts are reported in 6/ppm, and coupling constants (J) in Hertz (Hz). High-
resolution mass spectra (HRMS) were obtained at the Centre of Biomedical Research
Mass Spectrometry Service Centre using a Waters GCT Premier instrument run on
electron ionization (El) direct probe or a Waters QTOF Ultima instrument run on
electro-spray ionization (ESI+). Green LED (2.50 W, A = 535 nm) Rebel LED mounted
on a 25 mm cool base was purchased from commercial supplier Luxeon Star LEDs
Quadica Developments Inc Canada. The quantum vyield of the reaction was
determined using Shimadzu UV-1601 and Perkin Elmer LS 55 fluorescence

spectrophotometer in EtOH.

General procedure for the Synthesis of Baylis-Hillman acetates 1.1

Step I: Preparation of Baylis-Hillman alcohols. A mixture of the aldehyde (10.0
mmol), acrylate/acrylonitrile (10.5 mmol) and DABCO (10.0 mmol), contained in a
glass vessel, was stirred at 0°C to RT for 12 h. After completion of reaction (TLC), the
mixture was diluted with diethyl ether (25 mL) and then washed with 0.5 M HCI
solution (3 x 30 mL). The organic phase was dried over anhydrous sodium sulphate,
filtered and concentrated under reduced pressure to yield the crude product, which
was purified by silica gel column chromatography using a mixture of ethyl acetate-
hexane (1:9) to give the pure Baylis-Hillman alcohol.

Step II: Preparation of Baylis-Hillman acetates 1. To a solution of EtsN (5.0 mmol),
Ac;0 (5.0 mmol), and 4-dimethylaminopyridine (DMAP) (10 mol%) in
dichloromethane (25 mL) was added the Baylis-Hillman alcohol (5.0 mmol) prepared

by Step | at 0°C to RT, and the resulting mixture was stirred for 30 min. Upon
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completion of the reaction (TLC), the mixture was shaken with agueous saturated
solution of NaHCOs. The organic phase was taken out, dried using anhydrous sodium
sulfate, filtered and concentrated to yield the crude product, which was purified by
column chromatography using a mixture of ethyl acetate/hexane (0.5:9.5) to furnish
the pure product 1. All the synthesized products 1 were characterized by the
comparison of their NMR data with literature values.? The NMR data and spectra of 1
are given are given below.

Physical and spectra data of the Baylis-Hillman acetates 1:

2-(Acetoxy-p-tolyl-methyl)-acrylic acid ethyl ester (1a):2? Colourless Oily Liquid;
Yield: 89%, 1.16 g; *H NMR (500 MHz, CDCls): 1.13 (t, J = 7.0 Hz, 3H), 2.02 (s, 3H),
4.05 (g, J = 6.5 Hz, 2H), 5.75 (s, 1H), 6.31 (s, 1H), 6.58 (s, 1H), 7.106 (d, J = 7.5 Hz, 2H),
7.18 (d, J = 7.5 Hz, 2H); 3C NMR (125.7 MHz, CDCl3): 14.0, 21.2, 61.0, 73.1, 125.3,
127.8,129.2, 134.9, 138.3, 140.0, 165.1, 169.5.

2-(Acetoxy-p-tolyl-methyl)-acrylic acid butyl ester (1b): Colourless Oily Liquid; Yield:
92%, 1.33 g; 'H NMR (500 MHz, CDCl3): 0.86 (t, J = 7.5 Hz, 3H), 1.24 (sextet, J = 7.0
Hz, 2H), 1.53 (quintet, J = 6.5 Hz, 2H), 2.08 (s, 3H), 2.32 (s, 3H), 4.04 (m, 2H), 5.83 (s,
1H), 6.38 (s, 1H), 6.64 (s, 1H), 7.13 (d, J = 7.5 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H); 3C NMR
(125.7 MHz, CDCl3): 13.7, 19.1, 21.2, 30.6, 64.9, 73.2, 125.4, 127.8, 129.2, 135.0,
138.3, 140.0, 165.2, 169.6.

2-(Acetoxy-phenyl-methyl)-acrylic acid butyl ester (1c): Colourless Qily Liquid; Yield:
90%, 1.24 g; 'H NMR (500 MHz, CDCls): 0.84 (t, J = 7.0 Hz, 3H), 1.22 (sextet, J = 7.5
Hz, 2H), 1.50 (quintet, J = 6.5 Hz, 2H), 2.07 (s, 3H), 4.03 (m, 2H), 5.81 (s, 1H), 6.38 (s,
1H), 6.66 (s, 1H), 7.25-7.35 (m, 5H); 133C NMR (125.7 MHz, CDCl3): 13.6, 19.0, 20.8,
30.5,64.9,73.2,125.7,127.7, 128.4, 128.5, 137.8, 139.8, 165.1, 169.6.

2-(Acetoxy-phenyl-methyl)-acrylic acid isobutyl ester (1d): Colourless Qily Liquid,;
Yield: 85%, 1.17 g; *H NMR (500 MHz, CDCls): 0.83 (m, 3H), 0.96 (d, J = 6.5 Hz, 3H),
1.84-2.04 (m, 1H), 2.08 (s, 3H), 4.01 (d, J = 6.5 Hz, 2H), 4.94 (s, 1H), 5.82 (s, 1H), 6.31
(s, 1H), 7.33-7.39 (m, 5H).



2-(Acetoxy-phenyl-methyl)-acrylic acid methyl ester (1e):2® Colourless Oily Liquid;
Yield: 87%, 1.02 g; 'H NMR (500 MHz, CDCls): 2.02 (s, 3H), 3.62 (s, 3H), 5.78 (s, 1H),
6.31 (s, 1H), 6.60 (s, 1H), 7.23-7.31 (m, 5H).

2-(Acetoxy-phenyl-methyl)-acrylic acid ethyl ester (1f):2% Colourless Oily Liquid;
Yield: 85%, 1.05 g; 'H NMR (500 MHz, CDCls): 1.19 (t, J = 5.0 Hz, 3H), 2.10 (s, 3H),
4.14 (g, J = 3.5 Hz, 2H), 5.83 (s, 1H), 6.39 (s, 1H), 6.68 (s, 1H), 7.29-7.38 (m, 5H); 13C
NMR (125.7 MHz, CDCls): 14.0, 21.1, 60.9, 73.1, 125.5, 127.7, 128.3, 128.4, 137.8,
139.9, 164.9, 169.4.

2-(Acetoxy-phenyl-methyl)-acrylic acid tert-butyl ester (1g):2 Colourless Oily Liquid;
Yield: 82%, 1.13 g; *H NMR (500 MHz, CDCl3): 0.80 (t, J = 7.5, 3H), 1.18 (sextet, J = 7.5
Hz, 2H), 1.47 (q, J = 6.5 Hz, 2H), 2.03 (s, 3H), 4.00 (q, J = 9.5 Hz, 2H), 5.79 (s, 1H), 6.35
(s, 1H), 6.55 (s, 1H), 7.19-7.28 (m, 5H).

Acetic acid 2-cyano-1-(4-methoxy-phenyl)-allyl ester (1h):2¢ Colourless Oily Liquid;
Yield: 80%, 0.92 g; 'H NMR (500 MHz, CDCls): 2.15 (s, 3H), 3.80 (s, 3H), 5.98 (s, 1H),
6.05 (s, 1H), 6.28 (s, 1H), 6.91 (d, J = 8.5 Hz, 2H), 7.31 (d, J = 8.5 Hz, 2H); 3C NMR
(125.7 MHz, CDCl3): 21.0, 55.4, 74.1, 114.4, 116.4, 123.5, 127.7, 128.6, 131.5, 160.3,
169.4.

2-[Acetoxy-(4-fluoro-phenyl)-methyl]-acrylic acid methyl ester (1i):2¢ Colourless Oily
Liquid; Yield: 86%, 1.08 g; *H NMR (500 MHz, CDCls): 2.09 (s, 3H), 3.70 (s, 3H), 5.88 (s,
1H), 6.39 (s, 1H), 6.65 (s, 1H), 7.01 (s, 2H), 7.36 (s, 2H); 13C NMR (125.7 MHz, CDCls):
21.0, 52.0, 72.5, 115.3 (d, J = 21.0 Hz), 125.6, 129.6 (d, J = 7.8 Hz), 128.5, 133.7,
139.5, 161.7, 163.6, 165.3, 166.4, 169.4.

2-[Acetoxy-(4-chloro-phenyl)-methyl]-acrylic acid methyl ester (1j): Colourless Oil;
Yield: 92%, 1.23 g; *H NMR (500 MHz, CDCls): 2.10 (s, 3H), 3.70 (s, 3H), 5.89 (s, 1H),
6.40 (s, 1H), 6.63 (s, 1H), 7.31 (s, 4H); 3C NMR (125.7 MHz, CDCl3): 21.1, 52.1, 72.5,
125.9, 128.7, 129.2, 134.3, 136.5, 139.3, 165.3, 169.4.

2-[Acetoxy-(4-chloro-phenyl)-methyl]-acrylic acid ethyl ester (1k):¥ Colourless Oily
Liquid; Yield: 90%, 1.26 g; *H NMR (500 MHz, CDCls): 1.20 (t, J = 5.0 Hz, 3H), 2.10 (s,
3H), 4.13 (q, J = 4.5 Hz, 2H), 5.86 (s, 1H), 6.40 (s, 1H), 6.63 (s, 1H), 7.29-7.33 (m, 4H);



13C NMR (125.7 MHgz, CDCl3): 14.0, 21.1, 61.1, 72.5, 125.7, 128.7, 129.2, 134.2, 136.5,
139.5, 164.8, 169.3.

2-[Acetoxy-(4-chloro-phenyl)-methyl]-acrylic acid butyl ester (1l): Colourless Oily
Liquid; Yield: 94%, 1.45 g; *H NMR (500 MHz, CDCl3): 0.92 (t, J = 7.5 Hz, 3H), 1.40-
1.41 (m, 2H), 1.65-1.68 (m, 2H), 2.07 (s, 3H), 4.21 (t, J = 6.5 Hz, 2H), 5.83 (s, 1H), 6.38
(s, 1H), 6.60 (s, 1H), 7.28 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H).

Acetic acid 1-(3-chloro-phenyl)-2-cyano-allyl ester (1m): Colourless Oily Liquid;
Yield: 86%, 1.01 g; 'H NMR (500 MHz, CDCls): 2.10 (s, 3H), 6.02 (s, 1H), 6.09 (s, 1H),
6.27 (s, 1H), 7.26 (d, J = 5.0 Hz, 1H), 7.30-7.36 (m, 3H); 3C NMR (125.7 MHz, CDCls):
20.9,73.6.1,115.9,127.7,125.2,127.0, 129.5, 130.3, 132.5, 135.0, 137.6, 169.2.

2-[Acetoxy-(3-chloro-phenyl)-methyl]-acrylic acid ethyl ester (1n): Colourless Oily
Liquid; Yield: 84%, 1.18 g; *H NMR (500 MHz, CDCls): 1.21 (t, J = 7.5 Hz, 3H), 2.11 (s,
3H), 4.14 (q, J = 5.5 Hz, 2H), 5.86 (s, 1H), 6.41 (s, 1H), 6.62 (s, 1H), 7.26 (s, 3H), 7.35 (s,
1H); 3C NMR (125.7 MHz, CDCls): 14.0, 21.1, 61.2, 72.5, 126.1, 127.8, 128.6, 129.8,
134.4,139.4, 140.0, 164.8, 169.4.

2-[Acetoxy-(3-chloro-phenyl)-methyl]-acrylic acid butyl ester (10): Colourless Oily
Liquid; Yield: 89%, 1.37 g; *H NMR (500 MHz, CDCls): 0.81 (t, J = 7.5 Hz, 3H), 1.20
(quintet, J = 7.5 Hz, 2H), 1.49 (g, J = 10.5 Hz, 2H), 2.04 (s, 3H), 4.02 (g, J = 7.0 Hz, 2H),
5.80 (s, 1H), 6.35 (s, 1H), 6.56 (s, 1H), 7.20 (s, 3H), 7.29 (s, 1H); 3C NMR (125.7 MHz,
CDCl3): 13.7, 19.1, 21.1, 30.6, 65.0, 72.5, 126.1, 127.8, 128.6, 129.8, 134.4, 139.4,
140.1, 164.9, 169.4.

2-[Acetoxy-(3-chloro-phenyl)-methyl]-acrylic acid tert-butyl ester (1p): Colourless
Oily Liquid; 83%, 1.28 g; 'H NMR (500 MHz, CDCls): 1.35 (s, 9H), 2.07 (s, 3H), 5.73 (s,
2H), 6.30 (s, 1H), 6.51 (s, 1H), 7.21-7.24 (m, 3H), 7.32 (s, 1H); 3C NMR (125.7 MHz,
CDCls): 22.2,27.9,72.7, 81.8, 125.2, 126.1, 127.9, 128.5, 129.7, 134.3, 140.6, 164.0,
166.4, 169.4.

2-[Acetoxy-(2-bromo-phenyl)-methyl]-acrylic acid methyl ester (1q):29 Yellowish
Oily Liquid; Yield: 82%, 1.27 g; ™H NMR (500 MHz, CDCls): 2.06 (s, 3H), 3.69 (s, 3H),
5.56 (s, 1H), 6.42 (s, 1H), 6.93 (s, 1H), 7.11 (t, J = 8.0 Hz, 1H), 7.26 (t, J = 5.5 Hz, 2H),



7.51 (t, J = 8.0 Hz, 1H); 3C NMR (125.7 MHz, CDCl3): 21.2, 52.2, 72.3, 123.7, 127.6,
128.1, 128.6, 129.9, 133.2, 136.9, 138.2, 165.4, 169.3.

2-[Acetoxy-(2-bromo-phenyl)-methyl]-acrylic acid ethyl ester (1r): Yellowish Oily
Liquid; Yield: 82%, 1.33 g; *H NMR (500 MHz, CDCls): 1.22 (t, J = 7.0 Hz, 3H), 2.12 (s,
3H), 4.17 (q, J = 8.5 Hz, 2H), 5.59 (s, 1H), 6.47 (s, 1H), 7.00 (s, 1H), 7.16-7.20 (m, 1H),
7.29-7.35 (m, 2H), 7.57 (t, J = 7.5 Hz, 1H); 13C NMR (125.7 MHz, CDCls): 14.1, 20.9,
61.1,72.4,123.9,127.6,127.7,128.7, 129.9, 133.2, 137.2, 138.6, 165.9, 169.2.

2-[Acetoxy-(2-bromo-phenyl)-methyl]-acrylic acid butyl ester (1s): Yellowish Oily
Liquid; Yield: 86%, 1.52 g; 'H NMR (500 MHz, CDCl3): 0.86 (t, J = 7.0 Hz, 3H), 1.24-
1.31 (sextet, 2H), 1.55 (quintet, J = 7.5 Hz, 2H), 2.12 (s, 3H), 4.11 (q, J = 4.5 Hz, 2H),
5.60 (s, 1H), 6.48 (s, 1H), 7.00 (t, J = 4.5 Hz, 1H), 7.19-7.57 (m, 2H), 7.58 (s, 1H); 13C
NMR (125.7 MHz, CDCl3): 13.5, 19.08, 20.8, 22.2, 30.5, 65.0, 72.4, 124.0, 127.5,
127.7,128.7,129.9, 133.2, 137.1, 138.5, 165.0, 166.5, 169.2.

2-[Acetoxy-(3-bromo-phenyl)-methyl]-acrylic acid butyl ester (1t): Yellowish Qily
Liquid; Yield: 88%, 1.55 g; *H NMR (500 MHz, CDCls): 0.88 (t, J = 7.5 Hz, 3H), 1.25
(sextet, J = 7.5 Hz, 2H), 1.54 (quintet, J = 7.0 Hz, 2H), 2.11 (s, 3H), 4.06-4.16 (m, 2H),
5.87 (s, 1H), 6.42 (s, 1H), 6.63 (s, 1H), 7.26-7.27 (m, 3H), 7.35 (s, 3H); 3C NMR (125.7
MHz, CDCls): 13.7, 19.1, 21.1, 30.6, 65.0, 72.5, 126.1, 126.2, 127.8, 128.6, 129.8,
134.4,139.4, 140.1, 164.9, 169.4.

2-(Acetoxy-m-tolyl-methyl)-acrylic acid butyl ester (1u): Colourless Oily Liquid;
Yield: 83%, 1.20 g; *H NMR (500 MHz, CDCl3): 0.79 (t, J = 7.5 Hz, 3H), 1.18-1.22 (m,
2H), 1.49-1.52 (m, 2H), 2.03 (s, 3H), 2.26 (s, 3H), 4.01 (g, J = 7.0 Hz, 2H), 5.75 (s, 1H),
6.32 (s, 1H), 6.57 (s, 1H), 7.08-7.19 (m, 4H); 3C NMR (125.7 MHz, CDCl3): 13.7, 19.1,
21.2, 21.4, 30.5, 64.8, 73.3, 124.8, 125.5, 128.3, 128.5, 129.2, 137.7, 138.1, 139.9,
165.1, 169.5.

2-(Acetoxy-thiophen-2-yl-methyl)-acrylic acid methyl ester (1v):?” Yellow Oily
Liquid; Yield: 85%, 1.02 g; *H NMR (500 MHz, CDCls): 2.10 (s, 3H), 3.70 (s, 3H), 5.87 (s,
1H), 6.40 (s, 1H), 6.60 (s, 1H), 7.17 (t, J = 8.0, 1H), 7.29 (d, J = 8.0, 1H), 7.40 (d, J = 8.0,



1H), 7.49 (s, 1H); 13C NMR (125.7 MHz, CDCls): 21.1, 52.1, 72.4, 122.5, 126.3, 126.5,
130.1, 130.6, 131.5, 139.1, 140.2, 165.2, 169.3.

2-[Acetoxy-(3-methoxy-phenyl)-methyl]-acrylic acid butyl ester (1w): Colourless
Oily Liquid; Yield: 83%, 1.20 g; *H NMR (500 MHz, CDCls): 0.88 (t, J = 7.5 Hz, 3H), 1.27
(sextet, J = 7.0 Hz, 2H), 1.55(quintet, J = 6.5 Hz, 2H), 2.1 (s, 3H), 3.8 (s, 3H), 4.07-4.16
(m, 2H), 5.83 (s, 1H), 6.41 (s, 1H), 6.67 (s, 1H), 6.84-6.86 (m, 1H), 6.92-6.98 (m, 2H),
7.25 (t, J= 7.5 Hz, 1H). 3C NMR (125.7 MHz, CDCl3): 13.7, 19.1, 21.1, 30.6, 55.3, 64.9,
73.1,113.4,113.8,120.1, 125.9, 129.5, 139.4, 139.8, 159.7, 165.1, 169.5.

2-[Acetoxy-(4-cyano-phenyl)-methyl]-acrylic acid methyl ester (1x): Colourless solid;
Yield: 94%, 2.40 g; *H NMR (500 MHz, CDCls): 2.12 (s, 3H), 3.71 (s, 3H), 5.93 (s, 1H),
6.43 (s, 1H), 6.66 (s, 1H), 7.48 (d, J = 8.0 Hz, 2H), 7.62 (d, J = 8.0 Hz, 2H); 13C NMR
(125.7 MHz, CDCl3): 21.0, 52.3, 72.5, 112.3, 126.8, 128.4, 129.9, 132.4, 142.8, 143.3,
165.1, 169.3

2-[Acetoxy-(2,4-dichloro-phenyl)-methyl]-acrylic acid methyl ester (1y): Colourless
solid; Yield: 97%, 2.92 g; *H NMR (500 MHz, CDCl3): 2.12 (s, 3H), 3.74 (s, 3H), 5.69 (s,
1H), 6.47 (s, 1H), 6.96 (s, 1H), 7.24-7.26 (m, 1H), 7.28 (d, J = 8.5 Hz, 1H), 7.41 (d, J =
2.0 Hz, 2H); 13C NMR (125.7 MHz, CDCls): 20.9, 52.3, 69.8, 127.4, 128.0, 129.5, 129.8,
134.2,134.6, 135.0, 137.9, 165.2, 169.2

General Procedure for the synthesis of products 2: A mixture of Baylis-Hillman
acetate 1 (1.0 mmol), CF3SO;Na (3.0 equiv.), eosin Y (2.0 mol %) and DMSO (3mL),
placed in a closed vessel, was irradiated with Luxeon Rebel high power green LED
[2.50 W, A = 535 nm] from the bottom side at room temperature for 12-15 h. After
completion of the reaction (as indicated by TLC), the mixture was quenched with
water (5 mL), and then extracted with diethyl ether (3 x 5 mL). The combined organic
phase was dried over anhydrous sodium sulfate and concentrated under reduced
pressure to yield the crude product, which was purified by silica gel column
chromatography using a mixture of ethyl acetate-hexane (0.5:9.5) to give the pure
product 2. All the products were characterized by 'H, 13C, °F and HRMS data as given

below.



Physical and spectra data of the products 2:

4,4,4-Trifluoro-2-(4-methyl-benzylidene)-butyric acid ethyl ester (2a): Rf (5%, EA/PE)
= 0.65; Colourless oily liquid (73%, 198.63 mg); (E/Z = 95/5); 'H NMR (500 MHz,
CDCl3): 6 =1.26 (t, J = 7.0 Hz, 3H), 2.3 (s, 3H), 3.34 (q, 3/u-r = 10.0 Hz, 2H), 4.22 (q, J =
7.5 Hz, 2H), 7.15 (d, J = 7.5 Hz, 2H), 7.23 (d, J = 8.5 Hz, 2H), 7.87 (s, 1H); 13C NMR
(125.7 MHz, CDCl3): 6 = 14.2, 21.3, 31.8 (q, Ycr = 30.0 Hz), 61.4, 121.8, 122.5 (q, Ycr
=276.4 Hz), 129.2, 129.5, 131.4, 139.6, 144.9, 167.2; 1°F NMR (470 MHz, CDCl3): & = -
63.09 (s, 3F). HRMS (ESI+): (M+H)* calcd for C1sH16F30, 273.1097, found 273.1108.

4,4,4-Trifluoro-2-(4-methyl-benzylidene)-butyric acid butyl ester (2b): Rf (5%,
EA/PE) = 0.62; Colourless oily liquid (76%, 228.09 mg); (E/Z = 94/6); *H NMR (500
MHz, CDCl3): 6 =0.87 (t, J = 7.5 Hz, 3H), 1.34 (sextet, J = 8.5 Hz, 2H), 1.60 (quintet, J =
6.5 Hz, 2H), 3.33 (g, 3/ur = 10.0 Hz, 2H), 4.16 (t, J = 7.0 Hz, 2H), 7.14 (d, J = 8.5 Hz,
2H), 7.23 (d, J = 8.5 Hz, 2H), 7.86 (s, 1H); 13C NMR (125.7 MHz, CDCl3): & = 13.7, 19.2,
21.3, 30.6, 31.8 (q, 2Jcr = 30.0 Hz), 65.3, 121.8, 122.5 (q, Ycr = 276.1 Hz), 129.2,
129.5, 131.4, 139.6, 144.9, 167.3; 1°F NMR (470 MHz, CDCl3): 6 = -63.4 (s, 3F). HRMS
(ESI+): (M+H)* calcd for C16H20F302 301.1410, found 301.1409.

2-Benzylidene-4,4,4-trifluoro-butyric acid butyl ester (2c): Rf (5%, EA/PE) = 0.65;
Colourless oily liquid (69%, 197.41 mg); (E/Z = 93/7); *H NMR (500 MHz, CDCl3): & =
0.88 (t, J = 7.5 Hz, 3H), 1.34 (sextet, J = 5.5 Hz, 2H), 1.61 (quintet, J = 6.5 Hz, 2H), 3.33
(9, 3Jnr = 10.0 Hz, 2H), 4.17 (t, J = 7.0 Hz, 2H), 7.30-7.35 (m, 5H), 7.90 (s, 1H); 3C
NMR (125.7 MHz, CDCl3): & = 13.6, 19.1, 30.6, 31.7 (g, %Jc-r = 30.5 Hz), 65.3, 122.3 (q,
Yer=276.5Hz), 128.7, 128.8, 129.2, 134.3, 144.9, 167.0; *°F NMR (470 MHz, CDCls):
& =-62.9 (s, 3F). HRMS (ESI+): (M+H)* calcd for Ci5H1sF302 287.1253, found 287.1246.

2-Benzylidene-4,4,4-trifluoro-butyric acid isobutyl ester (2d): Rf (5%, EA/PE) = 0.66;
Colourless oily liquid (63%, 180.24 mg); (E/Z = 81/19); *H NMR (500 MHz, CDCl5): & =
0.92 (d, J = 6.5 Hz, 6H), 1.92-2.10 (m, 1H), 3.33 (g, 3/uf = 10.0 Hz, 2H), 3.96 (d, / = 6.5
Hz, 2H), 7.18-7.20 (m, 1H), 7.26-7.27 (m, 1H), 7.30-7.38 (m, 2H), 7.91 (s, 1H); 3C
NMR (125.7 MHz, CDCl5): 6 = 19.2, 27.9, 31.8 (q, %Jc-r = 30.1 Hz), 71.7, 122.4 (q, Ycr =
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275.0 Hz), 122.9, 128.8, 128.9, 129.3, 134.4, 145.1, 167.1; *F NMR (470 MHz, CDCls):
& =-63.0 (s, 3F). HRMS (ESI+): (M+H)* calcd for C1sH1sF302 287.1253, found 287.1251.

2-Benzylidene-4,4,4-trifluoro-butyric acid methyl ester (2e):2 Rf (5%, EA/PE) = 0.70;
Colourless oily liquid (67%, 163.52 mg); (E/Z = 96/4); *H NMR (500 MHz, CDCls): & =
3.40 (g, ¥us = 10.5 Hz, 2H), 3.86 (s, 3H), 7.38-7.40 (m, 5H), 7.90 (s, 1H); 13C NMR
(125.7 MHz, CDCl3): & = 31.8 (q, Ycr = 28.8 Hz), 52.5, 119.2 (g, Ycr = 279.2 Hz),
122.5, 126.3, 128.9, 129.4, 145.3, 175.5; 1°F NMR (470 MHz, CDCls): & = -63.0 (s, 3F).
HRMS (ESI+): (M+H)* calcd for C12H12F302 245.0784, found 245.0781.

2-Benzylidene-4,4,4-trifluoro-butyric acid ethyl ester (2f): Rf (5%, EA/PE) = 0.70;
Colourless oily liquid (67%, 167.75 mg); (E/Z = 95/5); *H NMR (500 MHz, CDCls): 6 =
1.27 (t,J= 7.0 Hz, 3H), 3.30 (g, 3.r = 10.0 Hz, 2H), 4.2 (g, J = 7.0 Hz, 2H), 7.31-7.37
(m, 5H, 7.91 (s, 1H); 3C NMR (126 MHz, CDCl3): 6 = 14.2, 31.7 (q, Jcs = 30.1 Hz),
61.5, 120.8 (q, Ycr = 256.5 Hz), 122.0, 128.9, 129.3, 134.4, 145.0, 167.1; °F NMR
(470 MHz, CDCls): & = -63.0 (s, 3F). HRMS (ESI+): (M+H)* calcd for CisHiaF3O,
259.0940, found 259.0938.

2-Benzylidene-4,4,4-trifluoro-butyric acid tert-butyl ester (2g): Rf (5%, EA/PE) =
0.72; Colourless oily liquid (67%, 205.99 mg); (E/Z = 95/5); *H NMR (500 MHz, CDCls):
§=1.47 (s, 9H), 3.26 (q, 3Jw.r = 10.5 Hz, 2H), 7.28-7.35 (m, 5H), 7.81 (s, 1H); 13C NMR
(125.7 MHz, CDCl3): & = 27.9, 31.8 (q, %c.r = 30.2 Hz), 81.65, 122.4 (q, Ycr = 276.5
Hz), 124.4, 128.7, 128.9, 129.0, 134.6, 143.9, 166.1; ®*F NMR (470 MHz, CDCl3): & = -
63.0 (s, 3F). HRMS (ESI+): (M+H)* calcd for Ci5H18F302 287.1257, found 287.1251.

4,4,4-Trifluoro-2-(4-methoxy-benzylidene)-butyronitrile (2h): Rf (5%, EA/PE) = 0.55;
Colourless oily liquid (78%, 188.03 mg); (E/Z = 99/1); *H NMR (500 MHz, CDCl3): 6 =
3.03 (q, ¥Jus = 10.0 Hz, 2H), 3.8 (s, 3H), 6.88-6.91 (m, 2H), 7.0 (s, 1H), 7.70-7.73 (m,
2H); 3C NMR (125.7 MHz, CDCl3): 6 = 39.7 (g, Ycs = 31.2 Hz), 55.4, 95.8, 114.4,
118.1, 121.6 (q, Ycr = 256.4 Hz), 125.3, 131.2, 149.7, 161.9; °F NMR (470 MHz,
CDCl3): 6 = -66.0 (s, 3F). HRMS (ESI+): (M+H)* calcd for C12H11FsNO 242.0787, found
242.0790.
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4,4,4-Trifluoro-2-(4-fluoro-benzylidene)-butyric acid methyl ester (2i): Rf (5%,
EA/PE) = 0.62; Colourless oily liquid (63%, 165.09 mg); (E/Z = 95/5); *H NMR (500
MHz, CDCls): & = 3.3 (q, ¥ur = 10.5 Hz, 2H), 3.79 (s, 3H), 7.03-7.07 (m, 2H), 7.30-7.34
(m, 2H), 7.87 (s, 1H); 3C NMR (125.7 MHz, CDCl3): 6 = 32.5 (q, 2Jcs = 30.1 Hz), 52.5,
115.9, 116.0, 120.2 (q, Ycr = 219.5 Hz), 130.3, 131.0 (d, Ycr = 8.5 Hz), 144.1, 164.2,
167.4; °F NMR (470 MHz, CDCls): & = -110.6 (s, 1F), -63.0 (s, 3F). HRMS (ESI+):
(M+H)* calcd for C12H11F40; 263.0690, found 263.0687.

2-(4-Chloro-benzylidene)-4,4,4-trifluoro-butyric acid methyl ester (2j): Rf (5%,
EA/PE) = 0.57; Colourless oily liquid (60%, 166.80 mg); (E/Z = 89/11); *H NMR (500
MHz, CDCls): & = 3.30 (q, 3Ju-r = 10.0 Hz, 2H), 3.38 (s, 3H), 7.26 (d, J = 8.5 Hz, 2H), 7.33
(d,J = 8.5 Hz, 2H), 7.86 (s, 1H); 3C NMR (125.7 MHz, CDCls): 6 = 31.7 (g, ¥Jcr = 30.7
Hz), 52.5, 122.1 (q, Yc.r = 276.7 Hz), 123.0, 129.0, 130.2, 132.6, 135.4, 143.8, 167.1;
19F NMR (470 MHz, CDCl3): & = -63.3 (s, 3F). HRMS (ESI+): (M+H)* calcd for
C12H11CIF302 279.0394, found 279.0401.

2-(4-Chloro-benzylidene)-4,4,4-trifluoro-butyric acid ethyl ester (2k): Rf (5%, EA/PE)
= 0.57; Colourless oily liquid (67%, 196.09 mg); (E/Z = 89/11); 'H NMR (500 MHz,
CDCl3): & = 1.27 (t, J = 7.0 Hz, 3H), 3.29 (q, 3w+ = 10.5 Hz, 2H), 4.22 (q, J = 7.0 Hz, 2H),
7.24-7.26 (m, 2H), 7.32-7.34 (m, 2H), 7.84 (s, 1H); 13C NMR (125.7 MHz, CDCls): & =
14.1, 31.7(q, ¥Jcr = 30.3 Hz), 61.6, 122.2 (q, Ycr = 276.7 Hz), 123.4, 129.0, 130.1,
132.7, 135.4, 143.6, 166.7; °F NMR (470 MHz, CDCls): & = -63.1 (s, 3F). HRMS (ESI+):
(M+H)* calcd for C13H13CIF30, 293.0551, found 293.0563.

2-(4-Chloro-benzylidene)-4,4,4-trifluoro-butyric acid butyl ester (21): Rf (5%, EA/PE)
= 0.55; Colourless oily liquid (62%, 198.44 mg); (E/Z = 91/9); 'H NMR (500 MHz,
CDCls): & = 0.88 (t, J = 7.5 Hz, 3H), 1.35 (sextet, J = 3.5 Hz, 2H), 1.61 (quintet, J = 7.0
Hz, 2H), 3.29 (q, 3u-f = 10.5 Hz, 2H), 4.18 (t, J = 6.5 Hz, 2H), 7.24-7.26 (m, 2H), 7.32-
7.34 (m, 2H), 7.84 (s, 1H); 3C NMR (125.7 MHz, CDCl3): & = 13.7, 19.2, 30.7, 31.8 (q,
2Jer = 30.2 Hz), 65.5, 123.5, 126.0 (g, Ycr = 302.8 Hz), 129.2, 130.9, 133.1, 135.5,
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143.6, 166.8; 1°F NMR (470 MHz, CDCl3): & = -63.4 (s, 3F). HRMS (ESI+): (M+H)* calcd
for C15sH17CIF303 321.0864, found 321.0859.

2-(3-Chloro-benzylidene)-4,4,4-trifluoro-butyronitrile (2m): Rf (5%, EA/PE) = 0.55;
Colourless oily liquid (67%, 164.16 mg); (E/Z =79/21); *H NMR (500 MHz, CDCls): 6 =
3.09 (g, 3wr = 10.0 Hz, 2H), 7.0 (s, 1H), 7.33-7.39 (m, 2H), 7.64 (s, 1H); 3C NMR
(125.7 MHz, CDCl3): 6 = 39.7 (q, Ycr = 31.1 Hz), 101.2, 116.9, 124.5 (q, Ycr = 248.0
Hz), 126.9, 129.2, 130.3, 131.2, 134.1, 135.1, 148.6, 149.3; °F NMR (470 MHz,
CDCl3): & = -65.7 (s, 3F). HRMS (ESI+): (M+H)* calcd for C11HsCIFsN 246.0292, found
246.0291.

2-(3-Chloro-benzylidene)-4,4,4-trifluoro-butyric acid ethyl ester (2n): Rf (5%, EA/PE)
= 0.57; Colourless oily liquid (65%, 189.82 mg; (E/Z = 93/7); 'H NMR (500 MHz,
CDCls): & = 1.26 (t, J = 7.5 Hz, 3H), 3.28 (q, 3/u.r = 10.0 Hz, 2H), 4.20 (q, J = 6.5 Hz, 2H),
7.18-7.20 (m, 2H), 7.28 (d, J = 5.0 Hz, 2H), 7.80 (s, 1H); 3C NMR (125.7 MHz, CDCl3): 6
= 14.1, 31.7(q, ¥Jcr = 30.8 Hz), 61.6, 124.3, 124.6 (q, Ycr = 251.8 Hz), 126.7, 128.8,
129.2,130.1, 134.8, 136.1, 143.4, 166.6; °F NMR (470 MHz, CDCls): § = -63.3 (s, 3F).
HRMS (ESI+): (M+H)* calcd for C13H13CIF302 293.0551, found 293.0547.

2-(3-Chloro-benzylidene)-4,4,4-trifluoro-butyric acid butyl ester (20): Rf (5%, EA/PE)
= 0.57; Colourless oily liquid (63%, 201.66 mg; (E/Z = 90/10); *H NMR (500 MHz,
CDCl3): 6 =0.95 (t, J = 7.5 Hz, 3H), 1.40 (sextet, J = 7.5 Hz, 2H), 1.68 (quintet, J=7.0
Hz, 2H), 3.35 (g, 3/kr = 10.5 Hz, 2H), 4.20 (t, J = 6.5 Hz, 2H), 7.25-7.28 (m, 1H), 7.35
(d, J = 4.5 Hz, 3H), 7.89 (s, 1H); 13C NMR (125.7 MHz, CDCls): & = 13.7, 19.2, 30.7, 31.7
(9, Ycr = 30.6 Hz), 65.6, 124.3, 124.4 (q, Ycr = 263.2 Hz), 126.8, 128.8, 129.2, 130.1,
134.8, 136.2, 143.4, 166.7; °F NMR (470 MHz, CDCls): & = -63.3 (s, 3F). HRMS (ESI+):
(M+H)* calcd for C1sH17CIF30, 321.0864, found 321.0874.

2-(3-Chloro-benzylidene)-4,4,4-trifluoro-butyric acid tert-butyl ester (2p): Rf (5%,
EA/PE) = 0.60; Colourless oily liquid (60%, 192.04 mg; (E/Z = 89/11); *H NMR (500
MHz, CDCl3): & = 1.46(s, 9H), 3.21 (g, 3/n-r = 10.0 Hz, 2H), 7.14-7.19 (m, 2H), 7.25-7.28
(m, 2H), 7.7 (s, 1H); 13C NMR (125.7 MHz, CDCls): & = 27.9, 31.8 (q, Ycr = 30.1 Hz),
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81.9, 122.2 (g, Yer = 263.2 Hz), 125.7, 128.7, 128.9, 129.9, 134.7, 136.4, 144.2,
165.6; °F NMR (470 MHz, CDCl3): & = -63.1 (s, 3F). HRMS (ESI+): (M+H)* calcd for
CisH17CIF30, 321.0864, found 321.0874.

2-(2-Bromo-benzylidene)-4,4,4-trifluoro-butyric acid methyl ester (2q): Rf (5%,
EA/PE) = 0.65; Colourless oily liquid (68%, 225.14 mg; (E/Z = 92/8); *H NMR (500
MHz, CDCls): & = 3.17 (q, 3Jw.r = 10.5 Hz, 2H), 3.81 (s, 3H), 7.13-7.19 (m, 1H), 7.22 (d, J
= 7.0 Hz, 1H), 7.28-7.31 (m, 1H), 7.56 (d, J = 7.5 Hz, 1H), 7.86 (s, 1H); 3C NMR (125.7
MHz, CDCls): & = 31.7 (q, Ycr = 30.7 Hz), 52.6, 121.9, 123.5, 124.2 (q, Ycr = 276.6 Hz),
124.5,127.5,129.4, 132.9, 134.95, 144.5, 166.8; F NMR (470 MHz, CDCl3): 6 = -63.7
(s, 3F). HRMS (ESI+): (M+H)* calcd for C12H11BrF30; 322.9889, found 322.9907.

2-(2-Bromo-benzylidene)-4,4,4-trifluoro-butyric acid ethyl ester (2r): Rf (5%, EA/PE)
= 0.65; Colourless oily liquid (65%, 218.39 mg; (E/Z = 89/11); *H NMR (500 MHz,
CDCl3): 6 = 1.28 (t, J = 7.5 Hz, 3H), 3.16 (q, 3Jnr = 10.0 Hz, 2H), 4.25(q, J = 7.0 Hz, 2H),
7.15-7.22 (m, 1H), 7.23 (d, J = 6.0 Hz, 1H), 7.28-7.31 (m, 1H), 7.56 (d, J = 7.5 Hz, 1H),
7.86 (s, 1H); 3C NMR (125.7 MHz, CDCl3): & = 14.12, 31.7 (q, 2Jcr = 30.3 Hz), 61.6,
122.0 (g, Yer = 276.0 Hz), 123.5, 124.8, 127.5, 129.5, 130.3, 132.9, 135.0, 144.3,
166.4; 1°F NMR (470 MHz, CDCl3): 6 = -63.1 (s, 3F). HRMS (ESI+): (M+H)* calcd for
C13H13BrF30; 337.0046, found 337.0054.

2-(2-Bromo-benzylidene)-4,4,4-trifluoro-butyric acid butyl ester (2s): Rf (5%, EA/PE)
= 0.62; Colourless oily liquid (63%, 229.33 mg; (E/Z = 91/9); 'H NMR (500 MHz,
CDCl3): 6 =0.88 (t, J = 7.5 Hz, 3H), 1.36 (sextet, J = 7.5 Hz, 2H), 1.62 (quintet, J=7.0
Hz, 2H), 3.16 (g, 3/k+ = 10.0 Hz, 2H), 4.19 (t, J = 7.0 Hz, 2H), 7.04-7.17 (m, 1H), 7.23
(d, J = 7.0 Hz, 1H), 7.28-7.31 (m, 1H), 7.56 (s, 1H), 7.86 (s, 1H); 13C NMR (125.7 MHz,
CDCl3): 6 = 13.6, 19.1, 30.5, 31.6 (q, YJcr = 30.5 Hz), 65.5, 122.0 (q, Yer = 276.7 Hz),
123.5, 124.7, 127.5, 129.5, 130.3, 132.9, 135.0, 144.2, 166.4; °F NMR (470 MHz,
CDCl3): & =-63.3 (s, 3F). HRMS (ESI+): (M+H)* calcd for CisH17BrF302 365.0359, found
365.0355.
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2-(3-Bromo-benzylidene)-4,4,4-trifluoro-butyric acid butyl ester (2t): Rf (5%, EA/PE)
= 0.65; Colourless oily liquid (67%, 243.89 mg; (E/Z = 90/10); *H NMR (500 MHz,
CDCl3): 6 =0.88 (t, J = 7.5 Hz, 3H), 1.34 (sextet, J = 9.0 Hz, 2H), 1.61 (quintet, J=7.0
Hz, 2H), 3.28 (q, 3ur = 10.0 Hz, 2H), 4.18 (t, J = 7.0 Hz, 2H), 7.18-7.20 (m, 1H), 7.28
(d, J = 5.0 Hz, 3H), 7.80 (s, 1H); 13C NMR (125.7 MHz, CDCl3): & = 13.7, 19.2, 30.6, 31.7
(a, 2Jcr = 30.5 Hz), 65.6, 124.3, 124.5 (q, Ycr = 246.4 Hz), 126.7, 128.8, 130.0, 130.4,
134.8, 136.1, 143.3, 166.7; 9F NMR (470 MHz, CDCls): 6 = -62.9 (s, 3F). HRMS (ESI+):
(M+H)* calcd for C1sH17BrF302 365.0359, found 365.0357.

4,4,4-Trifluoro-2-(3-methyl-benzylidene)-butyric acid butyl ester (2u): Rf (5%,
EA/PE) = 0.65; Colourless oily liquid (73%, 219.09 mg; (E/Z = 92/8); *H NMR (500
MHz, CDCl3): 6 =0.90 (t, J = 7.5 Hz, 3H), 1.36 (sextet, J = 4.5 Hz, 2H), 1.60 (quintet, J =
6.5 Hz, 2H), 2.33 (s, 3H), 3.34 (q, *ur = 10.0 Hz, 2H), 4.19 (t, J = 7.0 Hz, 2H), 7.14 (d, J
= 7.5 Hz, 3H), 7.24-7.27 (m, 1H), 7.89 (s, 1H); 13C NMR (125.7 MHz, CDCl3): & = 13.8,
19.2, 21.5. 30.7, 31.8 (q, Ycr = 30.0Hz), 65.4, 112.5, 122.6 (q, Yer = 251.0 Hz), 125.9,
129.1, 129.7, 130.1, 134.4, 138.5, 145.2, 167.2; °F NMR (470 MHz, CDCl5): 6 = -63.0
(s, 3F). HRMS (ESI+): (M+H)* calcd for Ci6H20F302 301.1410, found 301.1409.

4,4,4-Trifluoro-2-thiophen-2-ylmethylene-butyric acid methyl ester (2v): Rf (5%,
EA/PE) = 0.70; Colourless oily liquid (65%, 162.51 mg; (E/Z = 91/9); *H NMR (500
MHz, CDCl3): 6 = 3.28 (g, ¥u-r = 10.0 Hz, 2H), 3.79 (s, 3H), 7.22 (s, 1H), 7.44 (d, J = 7.5
Hz, 2H), 7.83 (s, 1H); 13C NMR (125.7 MHz, CDCl3): & = 31.78 (q, ¥cr = 30.6Hz), 52.7,
122.2 (g, Yer = 270.4 Hz), 122.9, 127.2, 130.4, 131.7, 132.3, 136.4, 143.6, 167.1; °F
NMR (470 MHz, CDClz): = -63.7 (s, 3F). HRMS (ESI+): (M+H)* calcd for CigH10F302S
251.0348, found 251.0346.

4,4,4-Trifluoro-2-(3-methoxy-benzylidene)-butyric acid butyl ester (2w): Rf (5%,
EA/PE) = 0.55; Colourless oily liquid (76%, 240.25 mg; (E/Z = 98/2); *H NMR (500
MHz, CDCls): 6 =0.90 (t, J = 7.5 Hz, 3H), 1.36 (sextet, J = 4.5 Hz, 2H), 1.60 (quintet, J =
6.5 Hz, 2H), 2.33 (s, 3H), 3.34 (q, 3/u.r = 10.0 Hz, 2H), 4.19 (t, J = 7.0 Hz, 2H), 7.14 (d, J
= 7.5 Hz, 3H), 7.24-7.27 (m, 1H), 7.89 (s, 1H); 13C NMR (125.7 MHz, CDCl3): § = 13.7,
19.2, 30.7, 31.9 (q, %Jcr = 30.6 Hz), 55.3, 65.4, 114.1, 115.1, 121.2, 122.4 (q, Ycr =
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278.7 Hz), 123.1, 129.9, 135.7, 144.9, 159.8, 167.1; °F NMR (470 MHz, CDCl3): & = -
62.9 (s, 3F). HRMS (ESI+): (M)* calcd for C16H19F303 316.1286, found 316.1289.

2-(4-Cyano-benzylidene)-4,4,4-trifluoro-butyric acid methyl ester (2x): Rf (5%,
EA/PE) = 0.20; Colourless oily liquid (52%, 139.90 mg; (E/Z = 89/11); *H NMR (500
MHz, CDCls): 6 = 3.33 (g, ¥Jur = 10.0 Hz, 2H), 3.88 (s, 3H), 7.46 (d, J = 8.5 Hz, 2H), 7.72
(d, J = 8.5 Hz, 2H), 7.96 (s, 1H); 3C NMR (125.7 MHz, CDCls): & = 31.9 (q, 2Jcr = 17.8
Hz), 52.9, 113.0, 118.3, 125.4 (q, Ycr = 278.0 Hz), 129.3, 132.7, 133.0, 138.9, 143.1,
166.8; °F NMR (470 MHz, CDCls): & = -63.2 (s, 3F). HRMS (ESI+): (M+H)* calcd for
C13H1:F3NO2 270.0736, found 2700749.

2-(2,4-Dichloro-benzylidene)-4,4,4-trifluoro-butyric acid methyl ester (2y): Rf (5%,
EA/PE) = 0.40; Colourless oily liquid (57%, 177.80 mg; (E/Z = 90/10); *H NMR (500
MHz, CDCls): & = 3.23 (q, 3/us = 10.5 Hz, 2H), 3.88 (s, 3H), 7.26 (d, J = 8.0 Hz, 1H),
7.31-7.33 (m, 1H), 7.47 (d, J = 1.5, 1H), 7.92 (s, 1H); 3C NMR (125.7 MHz, CDCls): & =
31.9 (q, Ycr = 30.8 Hz), 52.8, 122.0 (q, Ycr = 275.2 Hz), 127.5, 129.2, 129.9, 130.3,
131.7, 134.7, 135.8, 141.5, 166.7; °F NMR (470 MHz, CDCl3): 6 = -63.4 (s, 3F). HRMS
(ESI+): (M+H)* calcd for C12H10Cl2F302 313.0004, found 313.0019.
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IX. Copies of 'H & 3C NMR Spectra of the Baylis-Hillman Acetate (1)
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X. Copies of H, 13C NMR & '°F Spectra of the Products 2

69C'T
€8T+
mmN.H /

aaee—

we'e
a9g’e
8e'e
obe

(1T
[45ya 4
Elqa4

09¢'tv

COOEt

CF3

2a

=6£'¢

LET
AITC

HO'T

0.0 -0.5

0.5

80 75 70 65 60 55 50 45 35 30 25 20 15 10
f1 (ppm)

8.5

P8I VT —

PP T —

008°1€E
v0'ce
[4: 143

£L2S°TE

68€'T9 —

omn.mh
SONNW
99C°LL

508121
wwv.a/
669421
806'921 M
S60°671

mvN.mNﬁW
owm.mwﬁ\
8SH TET

0v9'6ET —

S66'vHT —

L1TL9T —

COOEt

CF g

2a

170 160 150 140 130 120 110 100 90

180

f1 (ppm)

39



ZB0'E!

COOEt

CF3

2a

-130 -160 -190 -220 -250 -280

-100
1 (ppm)

-80

-40

-20

80 60 40

100

vos o
o7
R
i€
ZEE'T

0Z9'T
SES'T
SF2'T

SOE ' Z—

9EE'E
£5E _mw

£LE _mﬂn
£6E'E

E9T '+
££T _vW.
06T '+

EFT'L
G5T'L
TES'L
A - Font &

S92 L—

COO"But

CF3

2b

= Lws

If
I

i
T
THE T

o

091~ \
f9T— '
81— .
6001~

51—

LIS LI 105 100 083 080 085 080

1 {gpen)

LSS L3 145 LA 135 13 125 1m

[ER T

=FIE

ECt'C

ETEeZ

=—G0's

ez

ELTE

=00'T

1.0 0.5 0.0 -0.5

15

2.0

2.5

3.0

35

80 75 70 65 60 55 50 45 40
f1 (ppm)

8.5

40



m ™~ ool T ol Vo T ol I+ s e R
™~ r~ NN OO0 m O o1} MN—=200 <
™ o O N O D T n @ = oo M o D o o
r~ T GO o oo T oo o gy ! S = T B G R Y]
0 < MM M~ OO uwn [YETEY RN — Mm
— — A A A A A A A M M w m M MMM N
I == A= - sl S0
n
X~ CO0"But
CF3
|
|
" | | | |
|
I | | [}
I
N 1l
-——— V¥ ¥ ¥ ¥————F———— ————1———————
180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)
=
[+a]
m
I
0
n
X~ COO"But
CF3
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1rr1rrr1rr1
100 80 60 40 20 0 -20 40 60 80  -100 -130 -160 -190 -220 -250 -280
f1 (ppm)

41



taa'0

[S1=t=) .DW-
e

258"
289g
288
£BE
2c9
4 =]
259

Haddddd

R

fatat >y
e
=1
k=

DLET
QST "
20Z”

TET O MmMMmM

202'L
ETEL
LZEL
BEEL
Bre'L
TSE'L
TO6'£L—

COO"But

AN

CFk3

2C

=cZE'E

=152
FEE'Z

o'

=E£T'Z

=TO0's

=—00'T

23 <30 39

-2.0

-1.5

-1.0

-0.3

0.0

1 {ppm)

T99'ET—
BZT'6T—
9T9'0g
VNh.Hm./.
H95'TE
OTZ'ee
Z5k'2E

BFE'59—

£TE9E
Hhm.whw
mNN.hh

BEE'ZZT
Dmm.vN.T/./,.

294927
Y

For 8T
9EL'8CT
058'827
902621
mﬁmémﬂn\

FEE R T—

CEQEIT—

COO"But

N

CF3

2C

160 150 140 130 120 110 100 90 80 70 60 30 40 30 20 10

170

fi (ppm)

42



S56°29-—

COO"But

~

CF3

2C

-130 -160 -190 -220 -250 -280

-60 -80 -100
f1 (ppm}

-40

-20

80 60 40 20

100

faral o
S5E6°

TZGE'
FES”
AR
96"
LG’
£86°
ooo”
+T0"

ZEE”
=t
ZLES
6L’

595"
=l

el

R R R R I

e

8ET'L
=10 Fard
S59Z°L
TLS'L
TOE'L
TZE'L
FEE'L
EFE'L
S5E'L
TLE'L
FEE'L
LTS L~

s
L

COOS°But

AN

CF3

2d

528 2k

a1 1

=gT'g

ETT'T

Fzez

TS

PTT
=60
Fope't

=00'T

0.0

1.0 0.5

1.5

3.0 2.5 20

3.5

7.0 6.5 6.0 55 5.0 4.5 4.0
f1 (ppm)

7.5

8.0

43



T eT—
688'LT

ESE'TE
PEQ'CE
QEE'CE

TE85'CE

SE2'TL
bl S
Hmo.n.uw.

FECLL

mm_v.NN.n.__
£BE'EZET
S53'FZT
£98'9ZT
B58'8BET
SLE'BET
S90°'6ET
BEE'GCT
ST+ FET
S60°'SET—

RS

BFTL9T—

kit

i

COO'S°But

~

CF3

2d

-20

-10

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 6O 50 40 30 20 10
f1 {ppm)

220

S90'E9-—

COO'S°But

AN

CF3

2d

-130 -160 -190 -220 -250 -280

-60 -80 -100
f1 (ppm)

-40

-20

80 60 40 20

100

44



Z0F'E
ECF'E
EFF'E
E9%'E

£98'E—

O2EL
[SI=0r
FOF'L
5
SCk'L
[STo)
L
[S1=d
£86L—

COOMe

CF3

2e

EB6T'Z

—ET'E

E9E'Ss

=—00'T

8.5 8.0 73 7.0 6.3 6.0 3.3 2.0 4.5 4.0 3.3 3.0 2.5 2.0 13 1.0 0.3 0.0
f1 (ppm)

9.0

9cece

mmw.Hm
wmo.mmv
9/5'CE

095°¢S —

Te89L
A\

b

SL0" /-
omm.nmw.

CECBTT

mov.ﬁNH
me.NN._”
€80°¢¢T

6/T°STT ~

18€°92T /-
8/8'8CT
1£6'82T
SOv'6¢CT
THE'SPT —

€PS'SLT —

COOMe

Ck3

2e

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

45



T
-280

Lo zLz'T ¢
[ hmm_@ _— - b =00€E

r ToE'T

T
-220

COOMe
CFs3

lLiU
o
¢h
{

3.5

=002

— =00c

X
2e
80 f]_-(lp?p?m) 130
TIIY
COOEt
CF;
L

TEQES-—

T
-60

X

605t
areL
pze'L
- QsE's ]
fe peey
L 6vE'L R 3108
£ae't
9oc's
aT6L— — " =160

2f

T
-20

T
60 40 20

T
80

T
100

-1.0

0.0 0.5

0.5

20 15 1.0

2.5

3.0

4.0

45
f1 (ppm)

5.0
46

5.5

6.0

6.5

80 75 70

8.5

9.0

9.5




S0 +T—

oBZ'CE

wmm.Hm
%O_va
TZ5'ZE

15 19—

PES'SL
hmd.hmw.
TPELL

£83'22T
PO HZT
FLS'SCT
SET'EZTH
95k 82T
SE’'ECT
ﬂvm_mmﬁﬁ
60E'eCT
GEE'FET
SZ0'SkT—

Te049T—

COOEt

Ck3

2f

-10

20 10

30

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

190

00 'E9-—

COOEt

CF3

2f

-130 -160 -190 -220 -250 -280

-60 -80 -100
f1 (ppm)

-40

-20

80 60 40 20

100

47



COO'But

CF3

29

T
i

g9C'e
FEZE
FOEE
FCE'E

TaZ'L
[SI=aaras
FOEL
ECEL
BZEL

QEEL
c5EL
0rEL

—3aT'6

=gZ'c

\[ll.l.lthIMN.m

=00'T

% 15 14 13 12 11 10

17

f1 (ppm)

FSE'LE
_DE8'TEN

CLO'ZE
+PTE'CE
S55'CE

SEL DL
_c.oo.nnW.
95T L L

hmm.ﬁm.\.

St
£9E
£59
592
S1s)=]
k= ¥
Faas)
Q=0
o k=]
=1=15)

8TT

‘22T
T T
FZT
9T

.mNH../r
‘8T
‘82T
‘"G T
.TMHL\\‘

ErT—

99T —

COO'But

CF3

29

-20

-10

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

220

48



S20°E

COO'But

CF3

29

-130 -160 -190 -220 -250 -280

-100
1 (ppm)

-40 -60 -80

-20

a0

100

+EQ'E
+50'E
L0
260'E

S08 ' E-—

£88'9
[Sl=i==]
+68'9
L0539
ETE'2
0oo°L
STLL
0ZLL
FELL
LELL

e

CN

CF3

2h

EFLO0'2

=—00'E

=102
F=TO'T

E=LE'T

0.0

0.5

1.0

1.5

2.0

2.5

3.0

35

4.0

4.5

5.0

5.3

6.0

6.5

7.0

7.5

8.0

8.5

1 (ppm)

49



85965
BFO'0E
E6T 0
FEEOF

05#'55—

StL9L
@@@.WNW
mmN.hh

058'S6=——

[S11on

9TT

<68
QOT
OsT

agz9°

£56°

PT T~

‘BTT
££9° NS

=
ozE"
SET
gz
TET

=T

£zT
e

SET~"

BFT—

ToT—

CN

CF3

2h

o

-

At

bk bk

i

Labhun il il

30 20 10

40

160 150 140 130 120 110 100 a0 80 70
f1 (ppm)

170

ozo’

CN

CF3

2h

-130 -160 -190 -220 -250 -280

-100
fL (ppm)

-40 -60 -80

-20

20

40

a0

100

50



Se0L
8] 873
9904
0L04
9L0¢

PIEL
SZEYL
TEEL

8EEY /
ZhEL
0L8L—

COOMe

CF3

2i

ez

—90E|

reze|
67T |

=001

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0

6.5 6.0 3.3 3.0

7.0

7.5

8.0

8.5

E65'C5—

mcm.mh
mmo,hhv
pIELL

%m_m:
mmﬁ_mif
biE @y
LOp'ZZIN
£SSHTI~
19T
85 0ET T
S66'CE1
Z90'TET
62T bbT—

09T~
LEVLOT—

COOMe

CF3

2i

-10

50 40 30 20 10

60

190 180 170 160 150 140 130 120 110 100 90
1 (ppm)

200

51



2E9'0TT-—

COOMe

CF3

2i

S00'E

-130 -160 -190 -220 -250 -280

-60 -80 -100
f1 (ppm)

-40

-20

80 60 40 20

100

TTE'E
TEE'E
TSE'E
CLETE

08 E-—

T9Z'L
BLTE
FEE'L
TSE'L

98 L—

COOMe

CF3

Cl

2

e

EET'Z

—S0'E

- BOZ
a0z

=—00'T

8.3 8.0 7.3 7.0 6.3 6.0 5.3 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 05

9.0

1 (ppm)

52



BLY'TE
PCE'TE
S9T'cE

S0F'ZE

STS'Z5—

wﬁh.w_h
mvm.mhw
QECLL

E9T'ZZT

TNO.MNH#
LLE FT T2
288592 T—

66L£ 82T
hmo_mwﬁkww_‘.w
Hmﬂ.omﬂ.\w
S65'ZET
6ZF SET
b3 EPT—

SLTLFT—

COOMe

CF3

Cl

2]

160 150 140 130 120 110 100 90 80 70 60 30 40 30 20 10

170

f1 (ppm)

S6Z €

COOMe

CF3

Cl

2]

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1r+1r7i

-130 -160 -190 -220 -250 -280

-0l -80 -100
f1 (ppm)

40

-20

80 60 40 20

100

53



ELE°T
£8Z°T
To="

R

L
TsZ'L
29C'L
TCE'L
rEEL
SEE'L
TFE'L
PEL
R L—

COOEt

CF3

Cl

2k

=9Z'E

HzZZ'Z

EeT'c

=00'T

0.0

0.3

1.0

13

20

2.3

30

3.5

4.0

4.5

3.0

3.5

6.0

6.5

7.0

75

8.0

8.3

9.0

1 (ppm)

PET HT—

ECLTE
996'TE
B0Z°CE

TS+ ZE

S09'T9—

L DL
Q000 LL
FSZEL

N2

oz 22T
mmv.mwﬁﬂr
¢¢¢.¢NHW
659 9T T~
o9g'8zT
68062 T

m.n.ﬁ .DNH%
DMN.NNHR\
02E'SET

Tes'ErT—

EEL 99T —

COOEt

CF3

Cl

2k

160 150 140 130 120 110 100 90 80 70 60 30 40 30 20 10

170

f1 {ppm)

54



00T 'g9-—

COOEt

Ck3

Cl

2k

-130 -160 -190 -220 -250 -280

-60 -80 -100
f1 (ppm)

-40

-20

a0 60 40 20

100

Fa==N
Z06"
aT6"
osE”
£5€°
s9c”
[sl=58
96E"
oTH"
£T9"
£z9”
[
£59°
0£9°

e’
ZTE’
ZEES
=t

BLT

Oz’

=l o
i=T4
a9z’
LTE
[aFatop
S5CE
(SN
e’
[S1g= 3

Hrddddddddd-d 000
LW

£

£
£
£
£
£
£
£
£
f—

COO"But

CF3

2|

3.0 23 2.0 1.3 1.0 0.5 0.0 0.3

33

7.3 7.0 6.3 6.0 3.3 30 4.3 4.0

8.0

1 (ppm)

55



FILET—
SC26T—
0oL 0
NNM.HNJ/.
FROZE
S0E'CE
BFS'ZE

ce5'59—

BTR'9L

A e 0E

X

STELL

ZSS'EZT
hoc.mmﬁ/
mmv.m_m_ﬂ/
297 .mmﬁﬁ
99z OET—~=
26 0E T~

VHM.NN_M%
QLT EET
<9 'SET
L£99'EFT—

=eR 89 T—

COO"But

Ck3

Cl

2|

160 150 140 130 120 110 100 90 80 70 60 30 40 30 20 10

170

fL (ppm)

92k E9-—

COO"But

CF3

Cl

2|

-130 -160 -190 -220 -250 -280

-60 -80 -100
f1 (ppm)

-40

-20

80 60 40 20

100

56



060 £
01T

el

050'L—

EEE'L
B8rEL
£9E°L
GLE'L
95E'L

S5b9'L
£99°L
Z89'L

CN

CF3

Cl

2m

FOT'Z

=007

E0g'e

Fe6'T

0.0

0.5

1.0

1.5

2.0

3.5

4.0

4.5

5.0

5.3

6.0

6.5

7.0

75

8.0

8.5

f1 (ppm)

869'6E
LPB'6E
E6T'0t

tr'0b

T 004

vaNh.\

6T 'TOT—

626 '9TT—
TES'PCT
9TS .ONH/
mww‘wNﬂk
PES'8TT~_
90Z 62T~
STE .OMﬁ%
8rS'0ET
6CZ'TET
OTT 'PET
CLO'SET

0LS'8bT~_
6TE 66T

CN

CF3

o

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

f1 (ppm)

57



£L9 59—

CN

CFkj;

Cl

2m

-130 -160 -190 -220 -250 -280

60 B0 -100
fL (ppm)

40

-20

80 il 40 20

100

[S1=TauN
AN

+82'T
mmN.HN.

282
c0E'E
cCE'E
EFE'E

=TT
BEZ P

[=ra _vﬁ_u
B9Z

COOEt

CF3

Cl

2n

e

ELEE]

=eTe|

FLZCE

202

56T

=001

3.0 2.5 20 13 1.0 0.5 0.0

3.5

70 6.5 6.0 5.5 5.0 45 4.0
f1 (ppm)

7.5

8.0

8.5

58



SPT'PT—

POLTE
IS6'TE
PET CE

LEY'CE

9L9'T9—

WMN..WB
NHONNW
QOTLL

T9Z T
B8LS'PCT
£65'9CT
TTL9CT
PES'BCT
+8L'8CT
6ZZ'6CT—¢
ww0.0Mﬁ&n
8rS'0ET
PELPET
OTT'9ET
PSEELT—

£BS'99T—

COOEt

CFk3

Cl

2n

AN

160 150 140 130 120 10 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

| Ee-—

COOEt

CF3

ClI

2n

-130 -160 -190 -220 -250 -280

-60 -80 -100
f1 (ppm)

-40

-20

80 60 40 20

100

59



£56°
CLET
886"
Fle)
[t
QER”
TS+
99"
=
589"
=11
+T L
Bz L
EFL0

Adddddddddd 000
CURREN

95£°E
hhm.mM"
mmm.me
LI¥'E

zZsz'k
Soz .an
6L b

S52L
99Z2'L
OLZL
S£L

fat = g
B5E'L
£92°L

S68L—

COO"But

N

CF3

Cl

20

=TE'E

ET1Z'2

=20’

=6T'T
=50'E

=00'T

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
1 (ppm)

7.5

8.0

9L ET—
ZZZBT—
TE9'0E
mm_n.ﬁm/r
PEO'EE
LET'EE
0ZS'EE

TFI'59—

S8T'9L
SZB8'9L

COO"But

CF3

Cl

20

i

BL0LE
EEELL

LLEFET
St 'PET
S505'92T
T2LIET

EbS'BZT
mmm.mNHMr
06Z'6ZT—F
nvﬁ.omﬁuﬂw
bt 0T

mmmfmﬁkﬁ
96T '9ET

COF'E+T—

TEL9IT—

"

160 130 140 130 120 110 100 80 80 70 60 30 40 30 20 10

170

f1 (ppm)

60



L5E'E9-—

COO"But

~

CF3

Cl

20

T T T T T T
-130 -160 -190 -220 -250 -280

T T T
-60 80  -100
f1 (ppm)

T
-40

T
-20

T
60 40 20

T
80

T
100

E9¢'T

FTZ'E
FEZ'E
52
SLZ°E

COO'But

CF3

2p

Cl

L

=—LZ'E

ELT'C

86T
=-gz'c

=—00'T

0.0

0.3

1.0

1.5

2.0

25

a0

3.5

4.0

4.5

5.0

55

6.0

6.5

7.0

15

8.0

8.5

fL (ppm)

61



206'LS

59L4°TE
0O0'ZE
9FZZE

SE2F'ZE

BEZL DL
zZes'oL
SESE L
seeTes

9TZZZT
=l i T
FELSET
CEF'IZT
989'8ZT
_r\.mm.mNHWr
956'8BZT
£86'6ZT
Nmm.vmﬁkn\wﬂ
+EE'IET
B5E'CkFT—

P59 T—

COO'But

CF3

Cl

2p

L

160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10
f1 (ppm)

170

290 E9-—

COO'But

CF3

Cl

2p

rrr-r—r—r+-rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrT

-130 -160 -190 -220 -250 -280

60 40 -100
1 (ppm)

-0

-20

80 60 40 20

100

62



B9T '
Q&T "
QT £
QEZ £

COOMe

CF3

Br
2q

o= Falr

BET'L
SkET'L
85T 'L
T9T'L
FET L
SET L
CET 'L
FET L
BEIL

PEZL
662 .hW
£TEL

B55'L
FES'E
298 —

=—LE'E

3 660
—— ¥
BT

- =90'T

=—00'T

7.0 6.3 6.0 3.3 5.0 4.5 4.0 33 3.0 25 2.0 13 1.0 0.5 0.0
f1 (ppm)

7.5

8.0

+ES'TE
OEE'TE
LT

OZF' e

To9'Z5—
LL DL
DOD.th
S55Z°E L
S66 ' TZT
EGt'ECT
LOZFZT
LOS T
Ot 92T~
BTS LT~
Nmm.mNHL.__.]
09+ "6 T
MHM.OMH\\
HM@.NMH\
555 FET
S5 FFT—

SER"

99T —

COOMe

CF3

Br
2q

160 150 140 130 120 110 100 90 80 70 ] a0 40 30 20 10
fL (ppm)

170

63



Z5LE9-—

COOMe

CF3

Br
2q

-130 -160 -180 -220 -250 -280

60 80  -100
f1 (ppm)

-40

-20

80 60 40 20

100

T2CZ'T
w_mN.H)\/n

D._”m.._nn\.u

59T '€
SET £
502
S E

9
09z '+
S£2 .VW
882 '

+ST'L
£ST L
CLT'L
S8T 'L
SZC'L
2L
O 'L
[ =
Qe L
TTE'L
£55°L
N.mm...-uQ1

98—

COOEt

e e— T

—_—_— === F T

— 002

CF3

Br
2r

HuwMN.._”
e — — oo'T

TO'T
— - 950

— — Feeo

0.0

0.5

1.0

1.5

20

2.5

3.0

3.5

4.0

4.5

50

53

6.0

6.5

7.0

75

8.0

1 {ppm)

64



GET +T—

2863 TE
TFS'TE
GEBT ZE

O C2E

CEFTO9—

mmﬁ@h
Nﬁoﬁnwv
SozsL

550
ZES
oz
oZs
=T

ZET
EZTH
FET
FET

SET~C

TS LT~

TSS9
S05
S5£L2

OFe"
£50°
=T

[S1=[o

.MN._”L\\
'GET
.DMH\\‘
ZET

se1
T

99T—

COOEt

Ckj3

Br

2r

160 150 140 130 120 110 100 PO 80 70 60 30 40 30 20 10
f1 {ppm)

170

59T 'E9-—

COOEt

CF3

Br

2r

-130 -160 -190 -220 -250 -280

-60 -80 -100
f1 (ppm)

-40

-20

a0 60 40 20

100

65



988"
TO&"
9TE"
[sl=1o0
S£E°
[]=1 o0
S0+
TEE "
£Z9°
£E9°
=597
29g°
o028’

>

HHHHHWDOO

[==1
S8T .mk

a0z .m%ﬂ
azz'c

£ET 't
HHN.«.W
Lt

at0'L
0L
S80°L
00T £
9TT'L
SET L
BET 'L
EST'L
QLT £
CESE
=l
TEZE
S6TEL—F
aT m.hk.‘ﬂ
P55'L
TLS'L
L£98'L—

COO"But

CFj3

Br
2S

=e0'E

ETZ'2

E=+T'C

FTZ'2

E=OT'E

Hrv_u.._”
S0°T
FO'T

=00'T

=350

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

8.0

8.3

289'ET—

FET'GT—

L8508
hhm.._”m“./,r
TEEe'TE

vmﬁ.mmmﬁ
20+ ZE

66+ 59—
PRS-V
Noo_th
9STLL

SE0'ZZT

T95E2T

BbE T

S9LPET

656 SET~F

BEF LTT—

pES BT

Zeb 62T

Nmm.omﬁ\

£Z6°ZET

9T0'SET

£SE bt T—

9TH 99T —

COO"But

CFj3

Br
2S

160 150 140 130 120 110 100 90 80 70 0 50 40 30 20 10
1 (ppm)

170

66



S0E"E9-—

COO"But

Ckj3

Br
2S

-130 -160 -190 -220 -250 -280

-60 -80 -100
f1 (ppm)

-40

-20

a0 60 40 20

100

988"
Tog"
j=14=]
e
0SE
S5E
S9E
O2E
SEE
[ 8=]
=]
=9
£59
[aF.8=]

L=t
+=0E"
SCZE”
SkE’

o231’
+=6T"
L0

(8]
QW - .
el
‘T
T _—
T
.._” ——
‘T
‘T
‘T
‘T
T
‘T
‘T
=
o
m |.J||’.|.I|.
= b

@
WW < -
v O o

@) LL

@) O

d—
. N
m

i
'
s
rx
£ o
.h — -
'
i
. o

=00'E

EEE'Z

F50'Z

EF£6°T

=967

=92'T
Eas'z

060

8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45 40 3.3 3.0 2.5 2.0 1.5 1.0 0.5 0.0 4.5

9.0

fL (ppm)

67



L£EDET—

95T 6T —

2908
¢Nh.._”m../.
895'TE
PTZZE
95k CE

085'59—

B5L 9L
HHO.th
me.hh

ETERZT
L£9FFZT
BEF'9ZT
BT L9ZT

ﬁmv.mmﬁ
hmh.mmﬁy.r
9zZz ez Tk
hmo.omﬂﬂ
SEFDET

Dom.¢MHL.\w
OET 9T

TFE'EFT—

EL9'99T—

COO"But

CF3

Br

2t

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

f1 (ppm)

Ti6'29-

COO"But

CF3

Br

2t

-130 -160 -190 -220 -250 -280

-60  -80  -100
f1 (ppm)

-40

-20

80 60 40 20

100

68



EFEE
£9g .mk

€8 _mﬂ
O£

EGT '+
£0Z .TVV

ozz b

FET'L
B5T'L
St

cmw.h““n
QLzL

tFeEL—

COO"But

£ (ppm)

Eel’E

hod=]

ESe'S

=8T'E

E81'2

LTS

=FTE
=L0T

EO00'T

30 2.5 2.0 1.5 1.0 0.3 0.0

33

8.0 73 0 6.5 6.0 3.5 5.0 45 4.0
f1 (ppm)

8.5

Z8LET
THT 6T~
SS9t T T

LEZEL O
@hm.._”muf.r
LTT'CE

mmm.mm%ﬁ
665 EE

AT+ 'S9—

ECB'9L

COO"But

Ck3

2u

iy =y
CEELL

SivZET
6£9°22T
889+
mmm.mmﬂ/
NomdNHV

0EL 88T —
ETT'6CT
mWN.mNHM
MMD.DMHL\w
L£BEFET
GFSBET
P StT—

S5SZEIT—

N

T

160 130 140 130 120 110 100 a0 80 70 60 50 40 0 2 10

170

1 (ppm)

69



£90'€

COO"But

CF3

2u

80

100

928C'E
2082
9CEE
LPEE

S5LE—

Q9ZT L—
OFt+'L
mmv.hw

ST

COOMe
Sf

==£ FE£T'Z

—_— e 0'E

=—20'T

- E=t+r0'Z

— —AneT

1.0 0.5 0.0

15

20

7.0 6.5 6.0 5.5 5.0 45 40 3.5 3.0 2.5
f1 (ppm)

7.5

70



@ [ R o T R T ]
e i =R I o R ] -
— eI SR - - R N @ = 0N
~ YR =R I BV ] 0 HETE=1
0 E LRI I rloelel
— Mo o o o o o 1 Mmoo
| SN RO
~ \
[ |
f [
L | l
l. lhllll..ll L I A
T T T T T T T T T T T T T r T r T r T T T - T - T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)
N
Il
™
)
b
R e B e e L L I B B S e e e e B A B e e e e e e e B B L B e e e B
100 80 60 40 20 0 -20 -40 -60 -80 -100 -130 -160 -190 -220 -250 -280
f1 (ppm)

71



COO"Bu

8E°C
ESCC |

40 35 30 25 20 15 10 05 00 -05

50 45
f1 (ppm)

85 80 75 70 65 6.0 55

9.0

10.0 95

€TSS —

vLp'S9 —

wa.om
wwo.mhv
weLL

60THTT
mvﬁ.mﬂﬁ/
LLT 12T

wmv.NNﬂ/
69T°E€7T L
059'b2T —
298'921 /¢
mmo.mﬁ\
£06°62T

02L°SET

26 PHT —

PI8°6ST —

8¢T°/9T —

COO"Bu

X

-10

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10
f1 (ppm)

200

72



§566'C9- —

COO"Bu

CF3

2w

-50 -54 -58 -62 -66 -70 -74 -78 -82 -86 -90 -94
f1 (ppm)

-46

9gg'e
95°€ \
osec
mmm.m\

888'€ —

€9V~
osvs/
0eLL—
e
£96'L —

COOMe

CF3

NC

2X

H/.mo.N

=50'C

160
o

T
0.0

T
0.5

T T T T
4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

T
4.5

73



eue'1e
STT°CE
[4°] x4
019°¢Ce

£L56'CS —

S06'9Z

€TV LL

SSO'ETT —

geEE
269°L21 /
Z6€°621

£50°0€T V
LbTTET ~

YILCET

YSO'EET
T86'8ET —

warert —

978991 —

COOMe

CF3

NC

2X

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

STTE9-—

COOMe

CF3

2X

NC

-52 -54 -56 -58 -60 -62 -64 -66 -68 -70 -72 <74 -76 -78 -80 -82 -84

-50

f1 (ppm)

74



9TL
8LC°L
gL
S1€°L

62EL

TEE°L
LLY'L
08b°L

€C6'L —

COOMe

CF3

Cl

Cl

2y

I

J

Free

ESTE

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
f1 (ppm)

7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.0

LT6'1€E
bL1CE
6TH'CE

£€99°CE

0S8°25 —

hom.mn
owﬂ.hmw
YIvLL

850°ZZT
897'b2T
78v°921
(At
£89'871
887°621
bb6'6TT
STE0ET >
[avR ey W
STZbET
gosegr /.
€95 THT —

TPL'99T —

COOMe

CF3

Cl

Cl

2y

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

160

75



-63.426

COOMe
X
Cl Cl "CFy
2y
JPL
T T T T T T T T T T T T T T T T T T T T T
30 20 10 0 -10 -20 -30 40 -50 -60 -70 -80 -90 -100 -120 -140 -160 -180 -200 -220 -240
f1 (ppm)

76



