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All reactions were carried out under an atmosphere of nitrogen. Chemicals were
purchased from Sigma-Aldrich, TCI and Alfa Aesar. Anilines and 2-Bromo-3,3,3-
Trifluoropropane were used without any purification. Other chemicals were used as
received. Multiplets of NMR were assigned as s (singlet), d (doublet), t (triplet), dd
(doublet of doublet), dt (doublet of triplet), td (triplet of doublet), m (multiplet), and

br. s (broad singlet).

2 General methods

NMR data were recorded on Bruker Avance 300 or Bruker ARX 400 spectrometers
at room temperature. 'H NMR, 13C NMR and 1°F NMR spectra were referenced to
signals of deutero solvents and residual protiated solvents, respectively. High
resolution mass spectra (HRMS) were recorded on Agilent 6210. The data are given

as mass units per charge (m/z).

3 General procedures

NH; 0 NEt; (2.0 equiv.) HNM

3 (2.0 equiv.
= 7
R ] 7 o > RL

~ DCM (0.1 MIL) ~

Acryloyl chloride (12.0 mmol) was slowly added to a solution of aniline (10.0 mmol),
NEt3 (20.0 mmol) in dry DCM (100 mL) at 0 °C. After stirring at room temperature for
30 minutes, the solvent removed under vacuum and purification of the residue
mixture by silica gel column chromatography afforded the desired the acrylamide as

white solid (all of the yields > 95%)
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Pd(OACc); (4 mol%) HN)K/W(CF3
JJ\ ferroencene-1 ( 8 mol%)
> =
Fs KHCOj3 (2 equiv) R‘(\ |

MeCN

The reaction was carried out in an autoclave containing a 25.0 mL glass reaction
tube. Pd(OAc)2 (0.04 mmol), ligand (0.08 mmol), acrylamide (1.0 mmol), 2-bromo-
3,3,3-trifluoropropane (2.0 mmol), KHCO3 (2.0 mmol), MeCN (4.0 mL) were added to
the tube. The tube was placed in the autoclave. Once sealed, the autoclave was
purged three times with nitrogen, then heated in an oil bath at 80 °C for 5 h. After
the reaction, the autoclave was then cooled to room temperature and the crude
product was purified by column chromatography on silica gel using a mixture of ethyl

acetate and petroleum ether as eluent to give the following compounds.

4 Characterization data of the 3-trifluoromethylated 1,3-butadienes

(£)-N-(4-methoxyphenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3a)

1H NMR (300 MHz, CDCls) §7.51 (d, 1 H, J= 9.0 Hz), 7.46 (s, 1 H), 7.35 (d, 1 H,
J=15.0 Hz), 6.89 (d, 2 H, J= 9.0 Hz), 6.32 (dd, 1 H, J = 15.0, 3.0 Hz), 6.06 (d, 1
H, J= 3.0 Hz), 5.89 (d, 1 H, J = 3.0 Hz).

13C NMR (75 MHz, CDCls) 0 163.4, 156.4, 135.2, 134.8, 134.6, 130.7, 126.4 (q, J

= 5.3 Hz), 121.8, 114.3, 54.7
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19F NMR (282 MHz, CDCls) J 65.8 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C13H13F3NO2, 272.0898; found, 272.0892.

(E)-N-(4-(methylthio)phenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3b)

1H NMR (300 MHz, CDCIz) 08.03 (s, 1 H), 7.53 (d, 2 H, J= 9.0 Hz), 7.31 (d, 1 H,
J=15.0 Hz), 6.37 (dd, 1 H, J = 15.0, 3.0 Hz), 7.21 (d, 2 H, J = 9.0 Hz), 6.05 (d, 1
H, J= 3.0 Hz), 5.84 (d, 1 H, J = 3.0 Hz).

13C NMR (75 MHz, CDCls) J162.6, 135.2, 134.9 (g, J = 30.8 Hz), 135.2, 134.8,
134.4, 127.7, 126.6 (q, J = 5.3 Hz), 122.5 (q, J = 273.0 Hz), 120.9, 16.4.

19F NMR (282 MHz, CDCl3) J 66.0 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C13H13F3NOS, 288.0670; found, 288.0664.

(E)-N-(4-ethoxyphenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3c)

1H NMR (300 MHz, CDCl3) §7.50 (d, 2 H, 7= 9.0 Hz), 7.39 (s, 1 H), 7.35 (d, 1 H,
J=15.0 Hz), 6.89 (d, 2 H, 7= 9.0 Hz), 6.30 (dd, 1 H, J= 18.0, 3.0 Hz), 6.07 (d, 1
H, J= 3.0 Hz), 5.89 (d, 1 H, J= 3.0 Hz), 4.04 (g, 2 H, J= 6.0 Hz), 1.43 (g, 3 H, J =
6.0 Hz).

13C NMR (75 MHz, CDCl3) J 162.6, 156.1, 135.0 (g, J = 30.8 Hz), 134.6, 130.6,

S5



126.4 (g, J = 6.0 Hz), 122.5 (g, J = 275.5Hz), 121.8, 114.9, 67.7, 18.6.
19F NMR (282 MHz, CDCl3) J 65.8 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C14H15F3NO2, 286.1055; found, 286.1050

(E)-N-(4-phenoxyphenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3d)

1H NMR (300 MHz, CDClz) §7.58 (d, 2 H, J = 9.0 Hz), 7.51 (s, 1 H), 7.39-7.33
(m, 3 H), 7.12 (t, 1 H, 7= 9.0 Hz), 7.03-7.00 (m, 4 H), 6.30 (dd, 1 H, 7= 18.0, 3.0
Hz), 6.09 (d, 1 H, 7= 3.0 Hz), 5.91 (d, 1 H, J = 3.0 Hz).

13C NMR (75 MHz, CDCls) 0 161.3, 158.5, 154.6, 135.1, 135.0, 134.7, 133.0,
129.8, 126.7 (q, J = 5.3 Hz), 124.8, 123., 121.8, 119.5, 118.7.

19F NMR (282 MHz, CDCl3) J 65.9 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C18H15F3NO2, 334.1055; found, 334.1050

(E)-N-(4-(diethylamino)phenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3e)

N
/)\l o

1H NMR (300 MHz, CDCls) 07.43 (d, 3 H, 7= 9.0 Hz), 7.32 (d, 1 H, J = 15.0 Hz),
6.66 (d, 2 H, J= 9.0 Hz), 6.32 (dd, 1 H, J = 15.0, 3.0 Hz), 6.03 (d, 1 H, J = 3.0 Hz),
5.85(d, 1H, J=3.0 Hz), 3.35(q, 4 H, J= 6.0 Hz), 1.16 (t, 6 H, J = 6.0 Hz).
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13C NMR (75 MHz, CDClz) J161.9, 147.7, 135.0 (g, J = 30.0 Hz), 133.9, 127.1,
125.9 (q. J = 5.3 Hz), 122.8 (q, J = 300.0 Hz), 113.3, 47.7, 13.7.
19F NMR (282 MHz, CDCls) J 65.7 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C16H20F3N20, 313.1528; found, 313.1522

(E)-N-phenyl-4-(trifluoromethyl)penta-2,4-dienamide (3f)
N
N CF3
o]

1H NMR (300 MHz, d4-MeOD) J7.66 (d, 2 H, J = 9.0 Hz), 7.37-7.29 (m, 3 H),
7.13 (&, 1 H, 7= 9.0, 3.0 Hz), 6.59 (dd, 1 H, J= 15.0, 3.0 Hz), 6.13 (d, 1 H, J= 3.0
Hz), 6.09 (d, 1 H, J= 3.0 Hz).

13C NMR (400 MHz NMR, 100 MHz, di-MeOD) J 162.9, 137.5, 134.9 (g, ] =

31.0 Hz), 133.5, 128.5, 125.8 (q, J = 5.0 Hz), 124.2, 122.0, 121.0.

19F NMR (282 MHz, d:-MeOD) J 67.4 (s, 3 F).

HRMS (EI) [M+H]- calcd for C12H11F3NO, 242.0793; found, 242.0790.

(E)-N-(4-acetylphenyl)-4-(trifluoromethyl)penta-2,4-dienamide (39g)

1H NMR (300 MHz, CDCl3) 57.99 (d, 2 H, 7= 9.0 Hz), 7.76 (d, 2 H, J = 3.0 Hz),
7.76 (s, 1 H), 7.40 (d, 1 H, J = 18.0 Hz), 6.36 (dd, 1 H, J = 18.0, 3.0 Hz), 6.12 (d, 1

H, J= 3.0 Hz), 5.94 (d, 1 H, J = 3.0 Hz), 2.62 (s, 3 H).
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13C NMR (75 MHz, CDCI3) 0 197.1, 160.0, 142.1, 134.8 (g, J = 30.8 Hz), 133.3,
129.3, 127.3 (g, J = 5.3 Hz), 124.5, 117.7, 23.4.
19F NMR (282 MHz, CDCl3) J 65.7 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C14H13F3NO2, 284.0898; found, 284.0890.

(E)-N-(4-cyanophenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3h)

1H NMR (300 MHz, CDClz) 07.78 (d, 2 H, J = 9.0 Hz), 7.66 (d, 2 H, J = 6.0 Hz),
7.38 (d, 1 H, J= 18.0 Hz), 6.35 (dd, 1 H, J = 15.0, 3.0 Hz), 6.13 (d, 1 H, J = 3.0
Hz), 5.95 (d, 1 H, J = 3.0 Hz).

13C NMR (75 MHz, CDCls) 9 163.2, 140.5, 136.2, 134.7 (q, J = 31.5 Hz), 133.4,
127.6 (g, J = 5.3 Hz), 124.2, 120.6, 118.8, 108.3.

19F NMR (282 MHz, CDCls) J 65.7 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C13H10F3N20, 267.0745; found, 267.0741.

(E)-N-(4-fluorophenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3i)

1H NMR (300 MHz, dx-MeOD) 09.62 (s, 1 H), 7.80 (dd, 2 H, 7= 9.0, 3.0 Hz),
7.36 (d, 1 H, 7= 15.0 Hz), 6.55 (dg, 1 H, /= 15.0, 3.0 Hz), 6.20 (d, 1 H, /= 3.0
Hz), 6.18 (d, 1 H, J = 3.0 Hz).

13C NMR (75 MHz, di-MeOD) 0 162.4, 161.0, 157.4, 135.5 (q, J = 30.0 Hz),
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133.4, 126.6 (q, /= 5.3 Hz), 125.8, 121.1 (q, J= 7.5 Hz), 124:8, 115.2 (q, J = 22.5
Hz).
19F NMR (282 MHz, d»-MeOD) 0 66.5 (s, 3 F), -120.3 (s, 1 F).

HRMS (EI) [M+H]+ calcd for C12H10F4NO, 260.0699; found, 260.0686

(E)-N-(4-chlorophenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3j)

N A
Cl

@)

H NMR (300 MHz, CDCls) 07.57 (d, 2 H, 7= 9.0 Hz), 7.40 (s, 1 H), 7.33 (d, 2 H,
J=19.0Hz), 6.30 (dd, 1 H, J= 15.0, 3.0 Hz), 6.11 (d, 1 H, 7= 3.0 Hz), 5.93 (d, 1 H,
J = 3.0 Hz).

C NMR (75 MHz, CDCls) 0 136.2, 135.4, 134.9, 129.2, 127.0 (q, J = 5.3 Hz),
124.5, 121.2.

F NMR (282 MHz, CDCls) J 65.8 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C12H10CIF3NO, 276.0403; found, 276.0401

(E)-N-(3-methoxyphenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3k)

No
CF3
o)
O\

1H NMR (300 MHz, CDCls) 07.80 (s, 1 H), 7.37 (d, 1 H, J = 6.0 Hz), 7.31-7.21 (m,
2 H), 7.08 (d, 1 H, 7= 6.0 Hz), 7.21 (dd, 1 H, 7= 9.0, 3.0 Hz), 6.35 (dd, 1 H, J =
15.0, 3.0 Hz), 6.05 (d, 1 H, J= 3.0 Hz), 5.86 (d, 1 H, 7= 3.0 Hz), 3.82 (s, 3 H).

13C NMR (75 MHz, CDCIs) 0 163.0, 160.2, 138.9, 135.0, 134.9 (q, /= 30.8 Hz),
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129.8, 126.7 (g, J = 5.3 Hz), 125.0, 122.5 (q, J = 273.0 Hz), 112.3, 110.7, 105.7,
60.0.
19F NMR (282 MHz, CDCl3) J 65.9 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C13H13F3NO2, 272.0898; found, 272.0894.

(E)-N-(3-cyanophenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3I)
N
N CF3
o]
CN

1H NMR (300 MHz, ds-acetone) 08.18-8.17 (m, 1 H), 7.89-7.85 (m, 1 H), 7.53
(td, 1 H, J= 9.0, 3.0 Hz), 7.49-7.46 (m, 1 H), 7.37 (d, 1 H, J = 18.0 Hz), 6.57 (dg, 1
H, J= 15.0, 3.0 Hz), 6.17 (d, 1 H, J = 3.0 Hz), 6.13 (d, 1 H, J = 3.0 H2).

13C NMR (400 MHz NMR, 100 MHz, ds-acetone) 0 164.8, 138.8, 134.9 (q, J =
37.5 Hz), 134.4, 130.2, 128.4, 127.3, 126.5 (q, J = 7.5 Hz), 124.7, 124.8 (q, J =
188.8 Hz), 122.6, 121.4, 118.1, 112.4.

19F NMR (282 MHz, ds-acetone) 0 67.3 (s, 3 F).

HRMS (EI) [M+H]+ calcd for CL3H10F3N20, 267.0745; found, 267.0741

(E)-N-(2-methoxyphenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3m)

N
L o
CF3
(@)

1H NMR (300 MHz, ds-acetone) 09.05 (s, 1 H), 8.46 (d, 1 H, J= 33.0 Hz), 7.38-
7.31 (m, 1 H), 7.12-6.92 (m, 3 H), 6.83 (dd, 1 H, /= 18.0, 3.0 Hz), 6.21 (d, 1 H, J =

3.0 Hz), 6.15(d, 1 H, J= 3.0 Hz).
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13C NMR (400 MHz NMR, 100 MHz, ds-acetone) 0 161.0, 147.8, 134.8 (q, J =
37.5 Hz), 133.1, 128.1, 126.4, 126.1 (q, J = 6.3 Hz), 124.1, 122.9 (q, J = 340.0 Hz),
120.5, 120.4, 54.4.

19F NMR (282 MHz, ds-acetone) 0 66.5 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C13H13F3NO2, 272.0898; found, 272.0892

(E)-N-(3,4-dimethylphenyl)-4-(trifluoromethyl)penta-2,4-dienamide (3n)

1H NMR (300 MHz, CDCls) §7.87 (s, 1 H), 7.36-7.28 (m, 3 H), 7.08 (d, 1 H, J =
9.0 Hz), 6.37 (dd, 1 H, J= 15.0, 3.0 Hz), 6.03 (d, 1 H, J= 3.0 Hz), 5.83 (d, 1 H, J =
3.0 Hz), 2.22 (s, 6 H).

13C NMR (75 MHz, CDCls) 0 162.3, 137.3, 135.2, 134.8, 134.4, 133.2, 130.1,
126.2 (q, J = 52.5 MHz, 125.3, 122.2 (g, J = 309.8 MHz), 121.2, 117.8, 19.8, 18.6.
19F NMR (282 MHz, CDCls) J 66.5 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C14H15F3NO, 270.1106; found, 270.1102

(E)-N-(3,5-dimethoxyphenyl)-4-(trifluoromethyl)penta-2,4-dienamide (30)

1H NMR (300 MHz, CDClz) J7.36 (t, 2 H, = 9.0 Hz), 6.86 (s, 2 H), 6.29 (d, 2 H,
J=3.0Hz), 6.08 (d, 1 H, 7= 3.0 Hz), 5.92 (d, 1 H, J = 3.0 Hz), 3.82 (s, 6 H).
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13C NMR (75 MHz, CDClz) J160.2, 138.9, 135.2, 134.7, 126.8 (g, J = 5.3 Hz),
123.5, 99.9, 97.7, 56.3,
19F NMR (282 MHz, CDCls) J 65.9 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C14H15F3NO3, 302.1004; found, 302.1012.

(E)-N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-4-(trifluoromethyl)penta-2,4-dienamide

(3p)
(T

1H NMR (300 MHz, CDCI3) §7.52 (s, 1 H), 7.33 (d, 1 H, J= 12.0 Hz), 7.23 (d, 1
H, J= 3.0 Hz), 6.98 (dd, 1 H, 7= 9.0. 3.0 Hz), 6.82 (d, 1 H, J = 9.0 Hz), 6.30 (dd, 1
H, J = 15.0. 3.0 Hz), 6.06 (d, 1 H, J= 3.0 Hz), 5.87 (d, 1 H, J = 3.0 Hz), 4.25 (s, 4
H).

13C NMR (75 MHz, CDCls) J 165.6, 144.6, 141.2, 135.4 (q, J = 36.8 Hz), 134.7,
131.3, 126.4 (g, J = 5.3 Hz), 125.0, 122.5 (q, J = 272.3 Hz), 117.3. 113.1, 109.9,
58.8.

19F NMR (282 MHz, CDCl3) J 65.9 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C14H13F3NO3, 300.0848; found, 300.0838

(E)-N-(naphthalen-1-yl)-4-(trifluoromethyl)penta-2,4-dienamide (3p)
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1H NMR (300 MHz, di-MeOD) 8.02-7.98 (m, 1 H), 7.94-7.92 (m, 1 H), 7.81 (d,
1H, J=12.0 Hz), 7.72 (d, 1 H, J = 6.0 Hz), 7.57-7.49 (m, 1 H), 6.83 (dd, 1 H, J =
15.0, 3.0 Hz), 6.17 (d, 1 H, 7= 3.0 Hz), 6.13 (d, 1 H, J = 3.0 Hz).

13C NMR (75 MHz, d4-MeOD) J165.0, 135.1 (g, J = 30.0 Hz), 134.3, 134.0,
132.5, 128.4, 128.0, 126.4, 125.9 (q, J = 3.8 Hz), 125.8, 125.1, 125.0, 122.3, 121.9.
19F NMR (282 MHz, di-MeOD) J 67.4 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C16H13F3NO, 292.0949; found, 292.0941

(E)-N-(4-methoxybenzyl)-4-(trifluoromethyl)penta-2,4-dienamide (4a)

_0O
\<)\/H X
CF3
@)
H NMR (300 MHz, CDClz) 07.22 (d, 2 H, J= 12.0 Hz), 6.87 (d, 2 H, J = 9.0 Hz),
6.21 (d, 1 H, J= 3.0 Hz), 6.16 (d, 1 H, 7= 3.0 Hz), 6.01 (d, 1 H, J = 3.0 Hz), 5.83
(d, 1H, J=3.0 Hz), 4.45 (d, 2 H, J= 6.0 Hz), 3.80 (s, 3 H).
C NMR (75 MHz, CDCls) J 164.6, 159.2, 135.0 (q, J = 22.5 Hz), 134.0, 129.9,
129.3, 126.0 (q, /= 5.3 Hz), 124.6, 122.5 (q, J = 273.0 Hz), 114.1, 55.3, 43.4.
F NMR (282 MHz, CDClz) J 65.6 (s, 3 F).

HRMS (EI) [M+H]-+ calcd for C14H15F3NO2, 286.1055; found, 286.1049

(E)-N-(4-methylbenzyl)-4-(trifluoromethyl)penta-2,4-dienamide (4b)
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1H NMR (300 MHz, CDClz) J7.27 (s, 1 H), 7.22-7.12 (m, 4 H), 6.40 (s, 1 H), 6.22
(dg, 1 H, J= 15.0, 3.0 Hz), 6.01 (d, 1 H, J= 3.0 Hz), 5.81 (d, 1 H, J = 3.0 Hz), 4.46
(d, 2 H, J= 6.0 Hz), 2.34 (s, 3 H).

13C NMR (400 MHz NMR, 100 MHz, CDClz) J 164.8, 137.4, 134.8, 135.0 (g, J =
31.0 Hz), 134.8, 133.9, 129.5, 127.9, 125.9 (q, J = 5.0 Hz), 124.7, 122.5 (q, J =
273.0 Hz).

19F NMR (282 MHz, CDCls) J 66.1 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C14H15F3NO, 270.1106; found, 270.1102

(E)-N-(3-methoxybenzyl)-4-(trifluoromethyl)penta-2,4-dienamide (4c)

1H NMR (300 MHz, CDCls) J7.31-7.25 (m, 2 H), 6.90 (d, 1 H, J = 6.0 Hz), 6.86-
6.83 (m, 2 H), 6.04 (d, 1 H, 7= 3.0 Hz), 5.85 (d, 1 H, J= 3.0 Hz), 4.52 (d, 2 H, J =
3.0 Hz), 3.82 (s, 3 H).

13C NMR (400 MHz NMR, 100 MHz, CDClz) J 164.2, 160.9, 138.6, 134.2, 135.9
(g, J = 30.0 Hz), 129.9, 126.2 (g, J = 5.0 Hz), 124.4, 122.5 (q, J = 273.0 Hz), 120.2,
114.4, 113.0.

19F NMR (282 MHz, CDCls) J -66.0 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C14H15F3NO2, 286.1055; found, 286.1050

(E)-N-(4-methoxyphenethyl)-4-(trifluoromethyl)penta-2,4-dienamide (4d)
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1H NMR (300 MHz, CDClz) 07.24 (d, 2 H, J = 15.0 Hz), 7.15 (d, 2 H, J = 9.0 Hz),
6.88 (d, 2 H, J= 9.0 Hz), 6.09 (dg, 1 H, J = 15.0, 3.0 Hz), 6.03 (d, 1 H, J = 3.0 Hz),
5.85 (d, 1H, J = 3.0 Hz), 5.71 (s, 1 H), 3.80 (s, 3 H), 3.62 (g, 2 H, J = 6.0 Hz), 2.83
(t, 2 H, J= 6.0 Hz).

13C NMR (75 MHz, CDCls) J 164.6, 159.2, 135.0 (g, J = 22.5 Hz), 134.0, 129.9,
129.3, 126.0 (g, J = 5.3 Hz), 124.6, 122.5 (q, J = 273.0 Hz), 114.1, 55.3, 43.4.

19F NMR (282 MHz, CDCls) J -65.6 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C15H17F3N20, 300.1211; found, 300.1212

(E)-N-(3,4-dimethoxyphenethyl)-4-(trifluoromethyl)penta-2,4-dienamide (4e)

1H NMR (400 MHz, CDClz) 07.15 (d, 1 H, J= 12.0 Hz), 6.74 (d, 1 H, J = 8.0 Hz),
6.68 (d, 1 H, J= 8.0 Hz), 6.65 (s, 1 H), 6.02 (d, 1 H, 7= 12.0 Hz), 5.92 (s, 1 H),
5.84 (s, 1 H), 5.75 (s, 1 H), 3.79 (s, 3 H), 3.78 (s, 3 H), 3.52 (q, 2 H, J = 4.0 Hz),
2.74 (t, 2 H, J = 4.0 Hz).

13C NMR (100 MHz, CDCls) J 163.8, 148.1, 146.8, 133.9 (q, J = 20.4 Hz), 130.2,
124.9, 123.7, 121.5 (q, J = 233.1 Hz), 117.6, 110.9, 110.5, 54.9, 54.8, 40.0, 34.1.
19F NMR (470 MHz, CDCls) J 65.9 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C16H19F3NO3, 330.1317; found, 330.1310
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(E)-N-(3-phenylpropyl)-4-(trifluoromethyl)penta-2,4-dienamide (4f)

N
CF3

0]

1H NMR (300 MHz, di-MeOD) J7.29-7.16 (m, 6 H), 6.40 (dg, 1 H, J = 15.0, 3.0
Hz), 6.07 (d, 1 H, J= 3.0 Hz), 6.01 (d, 1 H, J = 3.0 Hz), 3.31 (t, 2 H, J = 9.0 Hz),
2.67 (t, 2 H, J= 9.0 Hz), 1.85 (m, 2 H).

13C NMR (75 MHz, d4-MeOD) 0 166.9, 141.5, 135.0 (g, J = 30.0 Hz), 132.5,
128.6,

125.5, 125.3 (q, J = 5.3 Hz), 125.0, 122.7 (q, J = 271.5 Hz), 40.4, 33.0, 29.9.

19F NMR (282 MHz, di-MeOD) J 67.6 (s, 3 F)

HRMS (EI) [M+H]+ calcd for C15H17F3NO, 284.1262; found, 284.1260

5,5,5-trifluoro-4-methyl-N-(4-methylbenzyl)pentanamide (5a)

0]

1H NMR (300 MHz, CDCI3) 57.2 (s, 1 H), 5.91 (s, 1 H), 4.40 (d, 2 H, J = 6.0 Hz),
2.37 (s, 3 H), 2.36-2.23 (m, 2 H), 2.09-1.97 (m, 1 H), 1.82-1.69 (m, 2 H), 1.16 (s, 3
H), 1.12 (s, 3 H).

13C NMR (75 MHz, CDCls) J171.5, 137.4, 135.1, 129.4,127.8, 128.3 (q, J =

278.3 Hz), 43.5, 33.3, 25.5 (g, J = 2.3 Hz), 21.0.
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19F NMR (282 MHz, CDCls) J -72.7 (s, 3 F).

HRMS (EI) [M+H]+ calcd for C14H19F3NO, 274.1419; found, 274.1412
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5 Copies of the NMR spectra of products

ELYS —

<
b
;
It
<
<
=]
n
=}
<
M=
1
M-
Y91 — g
<
ey
1
ey
<
™
n
Y
18°€ — ) Feez [
] L2
1
I
e~
I3 g
[=%
e
n 5
Loz
88
509" 1 et L2
879 Fo
629 TS
ve9 n
¥E9 o
s
mm.wv L Fest | o
O M~
mN.N/
8TL~ 00T
€L W Foso | )
LEL Z8'T ~
9L
05, \ .
€S, o
n
o Lo
Iz .
ro
n
o
o
o— [
n
Fo
=
<
Lo
ha}
n
[
i

£1°6/ —

€0°LL—
L8'8L—

f1 (ppm)

STYIT —

110

PEICT

00°szZT /
€€°9CT /
0v'9TT
Lb'9TT
¥5°9CT

12Q

30

EBET

£6'TET ~

65VET —

SZET
wﬁ.mmﬁx\

140

150

9€°9ST —

EV'E9T —

160

170

180

518



8L°§9- —

-30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 95 -100 -105 -110 -115 -120 -125 -130 -135 -140

-25

L
-
<
-
]
re
<
=]
L
=]
<
-
n
e
<
A* e
8v'z— < Fore L
e
[T
1
)
<
<
-~ -
£ €
[=% (=%
= n 2
= [¥ o
bl bl
o
[
1
[
€8'S
pors N ™ ] T 2
$0'9 - : 8T .o
50'9
wwas ) !
s€'9-T T:Z [ n
mm.mu\ ©
ov'9
0z'L L2
m.m/ \ ~
L TO.N
6CL] ‘u 2T | 1
ve'L — 1 N
E.N\ O u
vS'L
o
cos— Iz Foro [3
1
Il
<
o
wn— i
o
=
Fo
=
1
o
=

S19



ELPS —

£1°6/ —

€0°LL—
L8'8L—

1 (ppny)

STHIT —

110

PBICT

00521 /
€g9zt /
0v'9zT
Lb'9TT
¥5'9ZT

T
12Q

30

EBET

£6°CET ~

65bET

SZHET
mﬁ.mma\

T
140

150

9€'95T —

EP'EIT —

T
160

T
170

T
180

8L'69- —

-30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140

-25

f1 (ppm)

S20



0P T~
&1 7
SH'T “
wT

00
€0y V

mo.vW

L0t

68'S
wo.m/
L9
8¢9
€€°9
wm.mw.

189~
069"
8T°L

NEV
LEL—T
el /f
8v'L

152

Tm.m

CF3

AN

I=z

— %HM.N

—_—
Wum.ﬁ

= Foot

oz

- 8T

16°T

4.0

4.5

5.0

5.5

6.5 6.0

7.0

7.5

T T T
11.0 105 10.0 9.5 9.0 8.5

T
11.5

f1 (ppm)

09'8T —

-10

TLL9—

SLSL~

98'8, "

S8PIT —

64121
3..&”
10°STT L
8€'921

T
11

T
120

1 (ppm)

9b'9zZT
09°0ET —

T
130|

SHET

SLPET

OTGET

T
14Q

€T°9ST —

79791 —

T T T
170 160 150

T
180

T
190

S21



-190 -200 -210

-180

€9'T— — i

-140 -150 -160 -170

-130

-100  -110  -120
f1 (ppm)

T
-90
&
v

Foot

y
CF;
I

. 00°Z
SL°89- — - 002 /
~N

f1 (ppm)

S22

SO°T
— 10°€
8°0

=] 61

-20
a
~

-10




E
2 Lo
3 o
2
\u o
E Fe
3 o
1 Fe
(=]
<
a
Fwn
(=3
. o
<]
-
099, — =
vy — 3
€28L 8
£
E oE
o
a
3 z
o
3 o
1
o
L=
bt
S9'8TT
€5°61T
sTTer E
mm.uﬁk ES
LTeeT Nt = -
20beT ~ =
p—
18621 3
9 9CT (=]
scoztdy ra
€€ 0T 77 4
P6TET \ —_—
S.mmﬁ\ °
TLBET " <
96'VET 7 -
B
spop L E
05'85T ~ 3 o
" L O
197 =
o
F=
o
| el
=

¥6'59- —

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-50 -80

-20

-10

523



E.ﬁ/

9T'T
mﬁ.ﬂ\

we
vm.mW
9€'E
mm.m\

CF3

A

=z

Tm.w

_— Tm,v

—= Fot
Feot

= TFoot

Lee

—— 3

1 (ppm)

99°€T

AT

EENAZa

YL~
E4ad

EEETT

1 (ppm)

110

92'0TT
£9'TTT
9L'pTT
SE'STT
LL°STT
¥8'STT
16'SCT
86'STT
0€'92T \
so'szr
L8'EET

e L

T
130

TPETT
S8'VET —7

9T'SET
99'SET \

T
40

YL LIPT —

T
150

60

€6'T9T —

.70

S24



vLG59-—

yun

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-50 -80

-20

-10

w®e
e
€ee
€€
PEE

06’y —

80°9
mo.w/.
mﬁ.wv

€19

s5'9
959
959 7
159 -]

099
199 ]
S.&
(R 8
o1
e
1L
€12 ]
€1 ]
1]
stz
o1,
orL
62,
62t
0gL
L
e
€L
veL
beL
seL
o€t
5
v9'L
9L

-

CF3

AN

Iz

T
e

H\wc.w

ra

13.0 12,5 12.0 11.5 11.0 10.5 10.0 9.5

0.0 -0.5 -1.0

0.5

25 20 15 1.0

3.0

3.5

4.0

85 80 75 7.0 65 6.0 55 50 45
f1 (ppm)

9.0

525



-10

20

f1(ppm)

S6'6T1 1

£46°0CT
6E°TCT

Z..\Nﬁ
wm.mNa/
8£°STT A

110

T
120

8'STT
68°SCT

S6'STT

30

(4] T
PSPET ~-

PBPET \\w

Ser |

SE'8ET

T
14p

150

€8'79T —

T
160

T
17p

T
180

T
190

8E°L9- —
6T%9- —

=00'T
—90°0

T
-90  -100 -110 -120 -130 ~-140 -150 -160 ~-170 -180 -190 -200 -210
f1 (ppm)

-50 -80

-20

-10

526



€971 —

we—

v6'S
mm.mV.
w9
mﬁmw
€97
wm.m\

LEL~
€L
€L'L
mh.nv
UL

L6°L—F
oo.m\

CF3

AN

Iz

For

Foot

Feso
Fosz

4.5

5.0
f1 (ppm)

-10

op'eEc —

50

60

T9'SL~

€0°LL—
v9'6L

90

0L LT~
SHHTT

110

1 (ppm)|

e
6£°LTT //

|

8T6TT
sTeet
29HET
£0°5€T —
£59e1 7

90°ZPT —

I ‘ul

T0°09T

210

S27



§9°69- —

T T T T T T
20 30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-10

9ULT—

S6'S
96°'S k
€19
145
€9
mm.wv.

LE9 “\
8€'9

8T°L
9€'L #
WL~
S9°L
L9, V

QEW

6L°L

CF3

AN

Ir=z

NC

?N.ﬁ
Fs6
w\wﬁ.m

0.0

1.5

2.0

2.5

3.5

4.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

9.0

528



= | o
r
Lo
o
2
o
3 e
o
= ™
(=]
.
o
Fwn
(=3
5 o
o
™~
0LbL~_ 3
€0°LL~
svie L3
(=3
o
~
£
o a
Lo a
=S
o
97'80T — \m
08'8TT ~_ N o
08'6TT — == S
8THZT ~ B
v9°22T
.
rarras o
LEEET~_ E |
SSPET — —=
9GBET °
2 =
6ot
2 o
wn
3
o
|
S
81°€9T — —3
o
LS
=
(=3
|-
2
o
o
2
o
Lo
I
=
o~

vLG59-—

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-50 -80

-20

-10

529



v0'c—

S6'CT—

19
819
0z'9
179
159
159
759
€59
959
£5'9
259
859
60,
:.NV
stL
€€L—F
e/
AN

2.0 1.5 1.0 0.5 0.0

2.5

L

-10

LT8T
€¥'8C
69'8C

“CF,4

l

Fooz
Toor

L L

3.5 3.0

4.0

4.5

5.0

65 60 55
f1 (ppm)

7.0

7.5

0T'6T
96T
TL6T

LA

m
TV

At

80°STT
ST'9TT

moAN.ﬁ
mﬁéNﬁy
81471

il
o

i

90

110

f1 (ppm)

ow.ux
8L

96—

A

=z

T

12.0 115 110 105 100 95 9.0 85 8.0

2.5

vg'set /
85°9¢1
59921

[7A°T4%
08'92T

T
120

T
130

9€'EET

WPET —

98'bET
€S°GET

S'gET

T
140

9€°L8T —
€0°TIT ~C
0791 —

T
150

T
160

T
171

T
180

T
190

2D

2’90 —

210

S30



£z°0T1- —

15°99- —

Foor

T T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-80

T
-70

T T T
-20 -30 -40 -50 -60

-10

<
b
;
n
ro
;
<
=}
L
=}
<
M~
4
wn
ST — Fe
<
< [FeN
tn
ey
<
Il
n
|l
<
r<
n
Feg
[=3
&
S
L3
n
[
6's
mm.m/
o019 — _le
e . 3 26T S
w9 _
w9 _m_lu = koot [,
Nm.o\ o
€€'9
| )
mN.n/ ~
Mm.m/ \\ L ﬂ?. =
ov.n\ L2132
mm.n\ st
85,
@) o
= |
wn
o
<
o
n
O [°
o
re
L
Fo
S
<
r=

S31



_-136.16

13544
128,
127
126,
124

T T T T
140 130 120 110 100 90 0 70 60 50 40 30

T T T T T T T
210 200 190 | 180 70 160 150
f1 (ppm)

-65.77

T T T T T T T T T T T T T T T
-25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95
f1 (ppm)

T T T T
-100 -105 -110 -115

S32

T
-120

T
-125

T
-130

T
-135

T
-140



08’ —

58'S
98°S
S0'9
90°9
w®9
€€°9
8€'9

8€'9
699
69°9 /.
19
w9 N.
L0,
60°L V
0L —7=
€L £
9T'L
8T°L
[ A

LEL
6EL
08,

CF3

AN

Ir=z

Fsoe

f1 (ppm)

88'65 —

79'SL —
vTLL—
9E'6L —

08'S0T —
1011

LYETT
€0°LTT /

59°0ZT /
0€'vZT
00°seT /

€S°92T

f1 (ppm)

T
110 100

T
120

09'92T |
L9921

vL9TT

S8CT

180

62T

BTPET
69'PET

96°bET 7|
0T'SET
00°9€T

88'8€T

T
140

9T°09T —
€0°€9T —

1‘6\‘}\ 150

T
170

T
180

T
90

S33



T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-80

w’we
Nm.mW.
€€
mm.m\
beE

90°99- —

-50

-20

-10

(4%
€19
19
L1'9
%59
€59
€s'9
¥S'9
59
859
859
659
veE'L
oL
WL
WL
L
8¥'L
6v°L
6v'L
0S'Z

IV}

Fror

oot

0S°Z
€S,
€S,
95°L
9S°L
S8,

59"

L8°L
88'L
88°L
68°L
18
81'8
818
818

B e N g

S34



o
LS
0
o
o
LS
o
e
(=]
Il
o
F¥
o
Il
=
o
o
F~
(=3
oo
-
£
[=%
o8
IR
o]
11
=
o
LS
st
bherT —
L0811
se'Ter o
15221 S
€8'eet
S0BeT ==
bLvet \
15521 151
ozt il
75971
85°9¢1
£9'921 o
[zt M
5821
zzoet
obbET o
€LbET 1
£0°S€T
6L°8€T
(=3
(=3
1
8491 —
o
R
S
o
@
2

LTL9-
PEYI-
LTY9-
TTv9-
Trp9-

=001
=€1°0

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-50 -80

-20

-10

S35



s0C
wo.NW.
0T
RQ.N\
80°C

L8C—

N
_

506 —

CF3

MJ«MW

I=

6°0
6°0

Feeo

w:.m

0.5

2.0 1.5 1.0

25

3.0

4.0

5.0 4.5
f1 (ppm)

5.5

6.0

Lo
o
2
o
I
o
™
(=]
<
o
Fwn
Thps —
o
o
FR
(=3
o
(=]
o
99'TTT
mm.EL S
T66TT -
zv'ozt £
157021 g
8§ ¥TT < S
=
sover |- iyl
0E'beT
20°921
80'921 3 LR
€1°921 — -
61°921 R —
29T -8 JE—
p— o
war L&a
80821 hnd
oT'EET F —
8E'PET o
89'bET rY
ogrser
9L LyT — 3 o
e
(=3
Lo
00°T9T — =
(=]
™~
-
(=3
|-
2
o
o
2
o
Lo
I
90407 —
o
L=
I
o
Lo
N

S36



L8799- —

L

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-80

-50

-20

-10

[+
1
ro
;
=
=]
L
=}
<
M~
wn
Fe
<
e
wr— —  Fzoo
n
ey
e
[T
n
sl
<
<
L
<
<
[
n o~
8's n E
€8'S J &
€09\ - 60 | ©
Mm”w J\ Bgeo [© %
0°T
peo > 7 n
mm.o\ Lo
6€°9 ™
902 LL o
602~ O Feor [~
8TL~_ / ‘u Teoe
o = y
wm.N& L [~
o€, .
wer Feeo [
4:94 \ [
n
O |
I= 5
o

12,5 12.0 11.5 11.0 10.5 10.0 9.5

S37



09°8T ~
£8'6T

-10

8b'SL~\_

S0ZL~
LyLL 4

1 (ppm)

8L°LTT

96 ZTT
10zt

T
11

TCTCT
YEPLT
87'521 |
TT°92T
61°971
92°92T 7
g£921 7|
9v'821 7
60°0ET J

R

T
120

T
130

r
bhbET J
8LPET

T
14p

BTSET
6T LET

T
150

€091 —

T
160|

70

T
180

T
190

200

210

TS 99—

-75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140

-70

f1 (ppm)

-65

-30 -35 -40 -45 -50 -55 -60

-25

S38



9§'T —

e —

16°G
6'S
809
mc.oV
6C°9
mN.wW

0€'9
98'9 —
8T°L

€672~
9 LT
mm.ﬁ\

CF3

I=z

r<
=
o
L
o
<
Fe
CH
Fe
<
My
L
My
e
Il
tn
o
Teps
+
<
<
n
<
aF
5p
g
ot
0w
[
o
w TO.N o
Fest
1 i
o
—=  Fes1 o
[~
= Fert | n
N
<
o ”
\ o
[~ o
e
o
L
o
=
Fo
=
1
Fo
S

8795 —

L

TLL6 —
68'66 —

il (ppm)

TS'ETT ~

S2'9CT
78921

0LPET ~—
ST'GET e

¥6'8ET —

N

91091 —

TR

A

S39



16'59- —

T
-90  -100 -110 -120 -130 -140 -150 -160 ~-170 -180 -190 -200 -210
f1 (ppm)

-50 -80

-20

-10

STy —

98'S
nw.m/
509
wo.mH/.
&9
wN.m/.
w©9
Mm.mv.
089
€89
969
Nm.mH/.
66'9
OONV.

€TL~
>

veL
8L
€L
mm.n\

[Awa

CF3

A

Iz

| SE—

Fevv

10T
0°T

f1 (ppm)

540



o
rs
Lo
o
]
o
Fo
o
™M
(=]
<
o
&
SL8s — Lg
o
F~
B85
€02~
o’ FS
(=3
o
-
£
o a
g 3
+6°50T =
Zrert =
8zLTT
69021 LS
zeven -
10521
oz'9et o
A S
£p'9CT
6921 ~
SE'6CT 2
ETET~ A
P/ BET
STSET -7
vocer /. LS
YT THT — -
TOPPT —
o
|
2
95'591 —
LS
S
(=3
|-
A
o
L O
=
Lo
&
o
—
o~

06'59- —
68°79- —

Foot
Feo0

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-50 -80

-20

-10

541



9Te
we
we
€€°€
€ee
be'e

48]
€19
91’9
Z.@\.
089
18'9
589
mw.wﬂ.
LEL
N.NNV
6L —
15°2 7

l

CF3

1T
Koo
Foot

<rT
$m.m
6°0

g s
1 (Pbm)

5.5

6.0

7.0

7.5

952
5
1]
€
60L
€8
26, ]
€62 ]
62 ]
v62 4
86'L
662
108
108
208

vS'L m

\ ]
=o =

FSOF
11
Aot

T T
10.5 10.0 9.5 9.0 8.5

T
11.0

1.5

-10

o
Fwn
E o
o
™~
o
[~ oo
o
o
-
E £
o a
Lo a
=8
=
88121 LS
bE'TZT —
6 PCT
S0'52T
2'GZT \0
£6°STT |
86'SZT R
SE°9CT [— =)
0821 St}
A —
sveer f —=
96°€€T LS
TEbET —
PhbET
Y8HET o
PCSET \w
w o
rs
96491 — -3
o
|
=
3
=
o
o
2
o
Lo
&
o
[~

542



wL9-—
L0b9- —

Foot
Feoo0

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-80

-70

-50

-20

-10

08'€ —

Prr
o'y

€8'S
€8S /.
109
w9
mﬁ.wv

91’9
ﬁN.w“\
19

S8'9~
88'9 "
[UZANE
voL—
8T'L

S€'6 —

CF3

I=z

Feot

6°0
160

s
<
=}
n
=}
<
M
n
m—
N
[FeN
n
[T
<
G
n
el
2
re
n
<
<
e =~
£
a
]
0o
Byt
<
o
1
o
N
[~
n
[~
e
[T
n
[T
2
"o
n
[To
=
Fo
-
n
Fo
e
<
Lo
=

543



-10

Lo
o
2
o
e
(=3
e
(=3
<
ey — -1
o
Il
0€'Ss —
o
(=]
™~
ZEAN
S0
. o
St =&
o
o
-
g
a
£
bl
PIPTT
e
=]
89°0ZT E
zever |
£9vT1 "
mw“mNﬁ 4# o
96'STT o
09T
£6°97T L
S6'221 ~ =)
TE6CT -7 Fa
o661
se'e€t 7f =
LEPET [=}
8LbET r
8T'SET
09'SET
-
Lwn
=
ST65T — L8
09'¥9T —
o
S
5
(=
=]
o
Lo
2
(=]
Lo
I

T9°59- —

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-50 -80

-20

-10

S44



vET—

St'b~
1wy

g

f1 (ppm)

CF3

801 —

L9°EY —

9L'9L~
L0°LL
e

EV'8TT
ST'1CT
8geet
LYA 741
sg'5eT
16°521
96's2T
10921
09'921 —~
167221
sp6et 7
88'EET ~_
TSPET —F
I8°pET

verver I
ST'SET
SvseT

6ELET

9L%9T —

f1 (ppm)

545

110

Ll
120

‘

Il

7

140

150

160

170




60°99- —

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-80

-50

-20

-10

e —

[4R 2N
€5y

S8°'S
98'S
€09
+0'9
ST'9
S1T'9
91’9
L1'9
079~

19
19
w9
€89
+8'9
98'9
98’9

6897
169 7
STL
9Tt
L
8L
8Tl
6TL
€L

CF3

o

Fest
Feso

O 6T
T — =

—_— TN.N

- AAJ\ i

f1 (ppm)

546



0€'Sy —

97'SSs —

60

9L
AN

SE€LL

f1 (gpm)

11T

EPHIT —

S1°0ZT

48148
S8'€CT N

PobTT ~=
60921

ST'9CT
o0z'9zt
9z'9zT

98'621

OCBET
05T %
18°bET

11°5€T
Zi'GET

€9°8€T

S8°09T —
6T '¥9T —

+099- —

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-80

-50

-20

-10

S47



18T
mm.ww
S8'C

mm.m/

09°€ —=

mm.m\

[4:3

]

—

Freee

Tﬁ.N

0.5

1.0

1.5

2.0

2.5

3.0

3.5

CF3

AN

Iz

I

Tm.o
860
T6°0
0°T

A
Fe60

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

f1 (ppm)

o
rs
Lo
o
S
o
I
o
™
29'vE —
(=]
T — C<
o
'l
0£'55 —
(=3
o
o
F~
1979,
€Ll
svee’ 8
o
-
£
o a
Lo a
RS
il
E
STBTT —
190Z1
€921 RS
€9'bel W
18°521
96521 =3
209zt r
ki -
2oet
9s621 % °
L5081 LE
BEPET
8LVET
8T'sel o
€5°5€T B
65T — 3
25651 Lo
15291 — )
|
S
(=3
|-
o
o
2
o
Lo
&
o
LS
o~

548



T T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-80

T
-70

£48°79-—

<00

T T T
-20 -30 -40 -50 -60

-10

cLe
mh.NV
SLC

[R=p>)
[AR>
€9'E
vm.m\“
8L'E
8L'E

sL's
ww.mM
265~

109
vo,w\

v9'9

wo.o/
L99—
€L'9

vn.w\
LY AN
9'L—
ONR\

CF3

A

Iz

boe

e9

oo~

- o~

z

1.0

f1 (ppm)

549



80'vE —

Y0 0v —

£€8'vS

1o 7S

28'SL
mc,mNW
ST9L

1 (ppm)

120

i. 1AL

150

Le9L —

16°99- —

-100  -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

T
-90

-70

T o0
06°F

F€o0

-50

-30

T
-20

-10

S50



]
ro
7
=
o
L
o
<
e
n
8T sl
mm.ﬂ/
S8'T T g
181 -F 0e | o
68T o
167
wn
X4 e
B.NW Feoz
69T
8z'€ L2
1€°€ ©
[
e Fsvz -
€£°E [
ce ”
bE'E
(=]
e
n
r<
88y — _—
i o
=
z
n
[
- o
g0 [
g0 | ©
‘v‘lmm.:
+ >
o
<
H -~
= = T
n
[~
<
[T oo
n
[T
<
[Fo
L
"o
<
o
=
L
Fo
-

Lo
o
LS
o
o
68'67 — ER
TeeE—
[E— o
505 — 2
=
— °
&
(=3
o
o
F~
(=]
[~ o
(=]
S
£
[=3
&
. ST
0€'LTT L8
26021 |
8°€e1
L6421
81'521 LS
9Z'GZT ~
€521
aas | B
55521 o S
P09TT — &
oz
A\ [
65821 ~\ o
6b°2ET R}
6€bET
erver .
61°SET \
09'€1 LS
8Y TPl — -
o
Lwn
a
o
=8
3
o
LS
S
(=3
|-
S
o
2

S51



79°L9- —

T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

-50 -80

-20

-10

CF

To.ﬁ
Fese

o

166 —

(avL—
8TL—

M“w O N _)Al

Jon g

j kA
=€ze

Wﬁm.o

Tooy

f1 (ppm)

S52



o
r
) Lo
87T
4k
98'Z1 °
06°Z1 =]
80'TT
mv.mN/
05'ST _ LR
£5'sT N
95'ST
PE'EE —
€9°vE / ] Fa
bL9E —
60°LE —
voLET o
K.R\ ¥
StEr—
[=]
Ein
+8
o
B ™~
7994~
v0'LL o
. LS
96
3
E: —~
£
3 [ a
=S
=
o
R L=
pa
(=1
N
SLTTT —
94921\ | 3
P8LTT - — .
eT —
oroer N -
£EVET —
09'se1 2
. — =
p: o
wn
4
o
o
=
(=]
E
ST — =
(=3
|-
b
o
o
B4
o
Lo
~N
=
Lo
o~

BATL-
ww.mh.v.

B ELe

99’2 —

J

o'y
=0

25 FrS JXF -FEB FlS /30 -131 732
f1 (ppm})

-72.4

oot
Iﬁaﬁo

T T T T T
-140 -160  -170 -1%0  -200

-130

-110

-150 -180 -210

-20 -30 40 -50 -60 -70 -80 -a0 -100 -120
f1 (ppm)

-10

10

S53



