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General and Materials: All manipulations were carried out under a nitrogen atmosphere.
NMR spectra were recorded on a JEOL EX-270 (270 MHz for 'H, 67.5 MHz for °C) or JEOL
JNM ECP-500 spectrometer (500 MHz for 'H, 125 MHz for “C and 470 MHz for "F).
Chemical shifts are reported in & ppm referenced to an internal SiMe, standard for "H NMR and
an internal C¢F standard for "’F NMR. Residual chloroform (8 77.0 for °C) was used as in-
ternal reference for °C NMR. 'H and "C NMR spectra were recorded in CDCl; at 25 °C un-
less otherwise noted. The NMR yields were determined by 'H NMR using an internal standard
(Phenanthrene or trioxane). All 2,3 3-trifluoroallyl esters 1a, 1a’ and 1a”-k” were prepared
according to the literature,' or by the similar reaction of corresponding allylic alcohols' with
acetic anhydride, methyl chloroformate or Boc,0 in the presence of pyridine or using “BuL.i.
[Pd(C;H5)(cod)]BF, and [Pd(PhC;H,)(cod)]BF, were prepared according to the reported proce-
dure”> All other chemicals including palladium salts, phosphine ligands and silver salts were

purchased from commercial sources and used without further purification.

Characterization of 2,3,3-trifluoroallyl esters:
OAc F 2,3,3-Trifluoro-1-phenylallyl acetate (la)': Pale yellow oil. 'H
- NMR (500 MHz, CDCl;): 6 2.15 (s, 3H), 6.54 (d, Jyr = 25.5 Hz, 1H),
F 7.33-7.41 (m, 5SH). "“C NMR (125 MHz, CDCL,): 6 19.9, 68.0 (d, Jo» =
20.3 Hz), 126.5, 126.6 (ddd, J.» = 240.0, 49.2, 16.7 Hz), 128.4, 128.6,
134.3,153.1 (ddd, Jor = 291.5,280.7,44 .3 Hz), 169.0. '""F NMR (470 MHz, CDCl;): § -23.54
(ddd, Jpr = 115.7,33.4 Hz, Jy = 25.8 Hz, 1F), 45.76 (dd, Jp- = 115.7, 69.7 Hz, 1F), 61.16 (dd,

Jrp=69.7,33.4 Hz, 1F).

MeO,CO E Methyl (2,3,3-trifluoro-1-phenylallyl) carbonate (1a’): Pale yellow

— F oil. 'H NMR (500 MHz, CDCl,): 6 3.84 (s, 3H), 6.37 (d, J,» = 26.0 Hz,

F 1H), 7.39-7.44 (m, 5SH). "“C NMR (125 MHz, CDCl): & 55.0,71.9 (d,

Jer = 203 Hz), 126.0 (ddd, Jor = 241.2, 49.2, 169 Hz), 126.7, 128.6,

1290, 133.6, 153.2 (ddd, Jor = 292.6,281.9, 44.4 Hz), 154.5. ""F NMR (470 MHz, CDCl,): 6
—24.23 (ddd, Jpr = 115.8, 329 Hz, Jzy = 259 Hz, 1F), 46.45 (dd, Jzr = 115.8, 67.7 Hz, 1F),
62.14 (dd, Jzr = 67.7,329 Hz, 1F). IR (KBr) 3035, 2961, 2361, 1790, 1756, 1443, 1314, 1265,
1087, 949, 838,698 cm™. HRMS (ESI): m/z: caled for [M+H]* C,;H,,F;05: 247.05820, found:

247.05835.
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OBocF tert-Butyl (2,3,3-trifluoro-1-phenylallyl) carbonate (1a’”): Pale yel-

T low oil. 'H NMR (500 MHz, CDCl,): 8 1.55 (s, 9H), 6.31(d, Jy;» = 25.5

F Hz, 1H), 7.37-7.44 (m, 5H). "C NMR (125 MHz, CDCl;): 4 27.4,70.9

(d, Jor = 20.3 Hz), 830, 126.4 (ddd, Jo» = 241.1, 49.1, 16.7 Hz), 126.5,

128.5, 128.7, 134.1, 152.1, 153.1 (ddd, Jor = 291.5, 279.4, 43.1 Hz). "“F NMR (470 MHz,
CDCls): 6 —23.80 (ddd, J = 115.8,33.4, J;, =259 Hz, 1F),45.6 (dd, J;» = 115.8,69.6 Hz, 1F),
61.3 (dd, J;» = 69.6,33.4 Hz, 1F). 1R (KBr) 2981, 1789, 1746, 1455, 1370, 1312, 1274, 1162,
1089, 878, 753, 696 cm™'. HRMS (ESI): m/z: caled for [M+Na]* C,H;sF;NaO;: 311.08710,

found: 311.08555.

tert-Butyl (2,3,3-trifluoro-1-(4-methoxyphenyl)allyl) carbonate

OBocF
P (1b): Pale yellow oil. 'H NMR (500 MHz, CDCl,): & 1.49 (s,
F
E 9H), 3.81 (s, 3H), 6.25 (d, Jy = 25.0 Hz, 1H), 6 .91 (d, J = 9.0 Hz,

MeO 2H), 7.36 (d, J = 9.0 Hz, 2H). C NMR (125 MHz, CDCL,): &

27.2,54.7,70.6 (d, Jor = 20.3 Hz), 82.8, 113.8, 126.1, 126.6 (ddd, J-» = 239.8,49.2, 15.5 Hz),
128.0, 152.1, 153.0 (ddd, J» = 291.5,280.7, 44.4 Hz), 160.0. ""F NMR (470 MHz, CDCL,): &
—24.13 (ddd, Jpr = 115.5,32.9, Jpy = 254 Hz, 1F), 4530 (dd, J» = 111.5, 67.8 Hz, 1F), 60.93
(dd, Jz»=67.8,329 Hz, 1F). IR (KBr) 2983, 1787, 1605, 1513, 1372, 1257, 1177, 1088, 873,
832 cm™'. HRMS (ESI): m/z: caled for [M+H]* C,sH 3F;0,: 319.11572, found: 319.11573.

tert-Butyl (2,3,3-trifluoro-1-(4-(trifluoromethyl)phenyl)allyl)

OBocF
_ . carbonate (1c): White solid. Mp 67-70 °C. 'H NMR (500 MHz,
F CDCl,): 6 1.50 (s, 9H), 6.36 (d, Jy» = 250 Hz, 1H),7.55(d,J =175

F3C
3 Hz,2H),7.67 (d,J = 7.5 Hz, 2H). "“C NMR (125 MHz, CDCl,): &

275,704 (d,Jer=20.3Hz),839,123.8 (q,Jer=272.4 Hz), 125.7 (q, Jor = 3.6 Hz), 125.9 (ddd,
Jer = 241.2,492,16.8 Hz), 127.1, 131.3 (q, Jor = 32.3 Hz), 138.1, 152.0, 153.3 (ddd, J¢r =
292.6,280.7,43.1 Hz). ""F NMR (470 MHz, CDCl,): & —24.32 (ddd, J» = 115.7,32.9 Hz, J,,
=254 Hz, 1F),46.36 (dd, Jp- = 115.7, 67.7 Hz, 1F), 62.64 (dd, Jz- = 67.7,32.9 Hz, 1F), 99.18
(s, 3F). IR (KBr) 2982, 1791, 1746, 1374, 1326, 1273, 1168, 1127, 1068, 881, 819 cm™".
HRMS (ESI): m/z: caled for [M-H]™ C,sH;F40O5: 355.07689, found: 355.07751.
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OBocF tert-Butyl (2,3,3-trifluoro-1-(4-fluorophenyl)allyl) carbonate (1d):

g Pale yellow oil. 'H NMR (500 MHz, CDCL,): & 1.49 (s, 9H), 6.30 (d,

E F Jyr = 25.5 Hz, 1H), 7.05-7.09 (m, 2H), 7.40-7.43 (m, 2H). "“C

NMR (125 MHz, CDCl,): 8 27.6,704 (d, Jor = 20.3 Hz), 83.5, 115.7

(d, Jor=22.7Hz),126.2 (ddd, J = 241.1,49.1, 16.7 Hz), 128.7 (d, Jo» = 8.4 Hz), 130.1, 152.1,

153.2 (ddd, Jo = 291.4, 280.6, 43.1 Hz), 163.0 (d, Jo = 248.2 Hz). ""F NMR (470 MHz,

CDCls): 0 —24.30 (ddd, Jr = 113.9,32.9 Hz, J;;; = 25.9 Hz, 1F), 45.80 (dd, J;- = 113.9, 65.8 Hz,

1F), 49.49-49.54 (m, 1F), 61.70 (dd, J, = 65.8, 32.9 Hz, 1F). IR (KBr) 2984, 2938, 1790,

1749, 1608, 1512, 1371, 1313, 1273, 1158, 1084, 883, 850, 820 cm™'. HRMS (ESI): m/z: caled
for [M+H]" C,,H,sF,0;: 307.09573, found: 307.09274.

tert-Butyl (1-(4-chlorophenyl)-2,3,3-trifluoroallyl) carbonate (1e):

OBocF
P E Pale yellow oil. 'H NMR (500 MHz, CDCl,): 6 1.47 (s, 9H), 6.29 (d,
F Jyr = 25.5 Hz, 1H), 7.37-7.39 (m, 4H). BC NMR (125 MHz,

Cl
CDCl,): 8 27.6,70.3 (d, Jor = 20.3 Hz), 83.3, 126.1 (ddd, J = 239.9,

490, 16.8 Hz), 128.0, 128.8, 132.7,135.0, 152.0, 153.2 (ddd, Jo, = 292.6,280.7, 43.1 Hz). “F
NMR (470 MHz, CDCLy): & —24.34 (ddd, J, = 115.7, 32.9 Hz, J,,, = 25.8 Hz, 1F), 45.94 (dd,
Juw = 1157, 67.7 Hz, 1F), 62.02 (dd, J, = 67.7, 32.9 Hz, 1F). IR (KBr) 2983, 2937, 1789,
1748, 1599, 1493, 1371, 1275, 1159, 1087, 881, 846, 808 cm™'. HRMS (ESI): m/z: calcd for
[M-H] C,,H,,CIF,05: 321.05053, found: 321.05169.

OBocF 1-(4-Bromophenyl)-2,3 3-trifluoroallyl tert-butyl carbonate (1f):

ZNE  Pale yellow oil. 'H NMR (500 MHz, CDCL): & 1.49 (s, 9H), 6.28

Br F (d, Jyr = 25.0 Hz, 1H), 7.30 (d, J = 8.5 Hz, 2H), 7.51 (d J = 8.5 Hz,

2H). "C NMR (125 MHz, CDCl,): 6 27.4,70.2 (d, Jo = 20.5 Hz), 83.2, 122.9, 126.0 (ddd,

Jor=241.1,49.1,16.8 Hz), 128.2,131.7, 133.1, 151.9, 153.1 (ddd, J» = 291.5,280.7,43.2 Hz).

"F NMR (470 MHz, CDCly): 6 —24.37 (ddd, J» = 115.8,33.4 Hz, J,;, = 25.9 Hz, 1F), 45.97 (dd,

Jer = 1158, 67.8 Hz, 1F), 62.07 (dd, J» = 67.8, 33.4 Hz, 1F). IR (KBr) 2983, 2937, 1789,

1748, 1593, 1489, 1371, 1313, 1273, 1158, 1075, 880, 844 cm™'. HRMS (ESI): m/z: calcd for
[M+H]" C,,H,sBrF;05: 367.01567, found: 367.01675.
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tert-Butyl (2,3,3-trifluoro-1-(o-tolyl)allyl) carbonate (1g): Pale yellow

Me OBocF
/ E oil. 'H NMR (500 MHz, CDCL,): & 1.48 (s, 9H), 2.33 (s, 3H), 6.51 (d,
F Jyr = 26.0 Hz, 1H), 7.17-7.19 (m, 1H), 7.24-7.26 (m, 2H), 7.54-7.55 (m,

1H). "C NMR (125 MHz, CDCl;): & 18.6,27.4,68.2 (d, Jor = 20.3 Hz),
83.1, 125.6 (ddd, Jor = 241.1,49.2, 15.6 Hz), 126.3, 1269, 128.7, 130.5, 132.3, 134.7, 152.1,
153.2 (ddd, Jor = 291.4,279.5, 44.4 Hz). "“F NMR (470 MHz, CDCl;): 6 —22.82 (ddd, J,» =
113.9,32.9 Hz, Jzy = 259 Hz, 1F),45.79 (dd, Jzr = 113.9, 69.7 Hz, 1F), 61.28 (dd, Jz = 69.7,
329 Hz, 1F). IR (KBr) 2982, 2936, 1787, 1461, 1371, 1219, 1112, 1035, 970, 880, 843, 754
cm™'. HRMS (ESI): m/z: calcd for [M+H]* CsH,sF;0;: 303.12080, found: 303.11804.

tert-Butyl (2,3,3-trifluoro-1-(naphthalen-1-yl)allyl) carbonate (1h):

O OBTF - White solid. Mp 62-65 °C. 'H NMR (500 MHz, CDCl;): & 1.50 (s,

O 9H), 7.10 (d, Jur = 24.0 Hz, 1H), 7.50-7.55 (m, 2H), 7.58 (t,J = 7.0 Hz,

1H),7.78 (d,J = 7.0 Hz, 1H), 7.87-7.91 (m, 3H). "“C NMR (125 MHz,

CDCly): & 27.6, 68.3 (d, Jor = 20.3 Hz), 83.5, 121.8, 125.2, 125.3, 125.9, 126.2 (ddd, Jr =

239.8,49.1, 15.6 Hz), 126.9, 129.1, 129.4, 129.6, 129.8, 133.7, 152.2, 153.1 (ddd, Jor = 292.7,

280.7,44.4 Hz). "FNMR (470 MHz, CDCl;): & —21.93 (ddd, J» = 115.3,32.9 Hz, J,; = 23.5

Hz, 1F), 46.57 (dd, Jz = 115.3, 69.7 Hz, 1F), 61.66 (dd, Jz» = 69.7, 32.9 Hz, 1F). IR (KBr)

2980, 2936, 1788, 1743, 1511, 1372, 1254, 1086, 1039, 969, 772, 626 cm™'. HRMS (ESI):
m/z: calcd for [M] CgH,,F;05: 338.11298, found: 338.11423.

OBocF 1-(Benzo[d][1,3]dioxo0l-5-y])-2,3 3-trifluoroallyl  tert-butyl car-

= F bonate (1i): Pale yellow oil. 'H NMR (500 MHz, CDCls): & 1.49
o F (s, 9H), 5.96 (s, 2H), 6.21 (d, Ju» = 25.0 Hz, 1H), 6.80 (d, J = 8.0 Hz,
-0 1H), 6.88 (d, J = 8.0 Hz, 1H), 6.93 (s, 1H). "“C NMR (125 MHz,

CDCly): & 27.6, 70.8 (d, Jo» = 20.3 Hz), 83.4, 101.3, 107.4, 108.3, 120.6, 126.4 (ddd, Jr =
239.8,47.9,15.6 Hz), 127.9, 148.0, 148.1, 152.1, 153.0 (ddd, J» = 292.7,280.7,443 Hz). "“F
NMR (470 MHz, CDCly): 6 —24.2 (ddd, J» = 115.7,32.9 Hz, Jy = 259 Hz, 1F), 45.4 (dd, Jr =
115.7, 69.6 Hz, 1F), 61.1 (dd, Jz» = 69.6, 32.9 Hz, 1F). IR (KBr) 2983, 2904, 2361, 1789,
1747, 1492, 1447, 1371, 1314, 1273, 1160, 1080, 1040, 857, 804 cm™'. HRMS (ESI): m/z:
caled for [M+H]" C,sH,F;O05: 333.09498, found: 333.09235.
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OBocF tert-Butyl (1,1,2-trifluoro-5-phenylpent-1-en-3-yl) carbonate (1j):

)\/\F Pale yellow oil. 'H NMR (500 MHz, CDCl,): 8 1.49 (s, 9H),
©/\ F 2.08-2.28 (m, 2H), 2.69 (t,J = 7.5 Hz,2H), 5.23 (dt, J,;- = 25.5 Hz, J
= 7.5 Hz, 1H), 7.16-7.23 (m, 3H), 7.28-7.31 (m, 2H). "“C NMR (125 MHz, CDCl,): & 27.6,
31.1,31.5,694 (d, Jor = 21.6 Hz), 83.0, 126.2 (ddd, J.» = 239.8, 50.0, 16.7 Hz), 126.3, 128.2,
128.5,139.9, 152.3, 153.5 (ddd, J = 292.6, 280.7, 443 Hz). ""F NMR (470 MHz, CDCL,): &
—27.15 (ddd, Jpr=113.9,329, Joy =259 Hz, 1F), 46 .05 (dd, J- = 113.9,67.7 Hz, 1F), 61.8 (dd,
Jpp = 677,329 Hz, 1F). 1R (KBr) 2982, 2936, 1789, 1746, 1497, 1371, 1315, 1276, 1160,

1035, 850,751,699 cm™. HRMS (ESI): m/z: caled for [M+H]" C,¢H,F;05: 317.13645, found:
317.13382.

tert-Butyl (1-cyclohexyl-2,33-trifluoroallyl) carbonate (1k): White

OBocF
— . solid. Mp 40-44 °C. '"H NMR (500 MHz, CDCl,): 6 0.91-1.06 (m, 2H),
F 1.10-1.31 (m, 3H), 147 (s, 9H), 1.61-1.78 (m, 4H), 1.82-1.92 (m, 2H),

496 (dd, J, =27.5Hz,J=9.5Hz, IH). "C NMR (125 MHz, CDCL,): 6
253,254,259,276,28.3,289,37.7,74.1 (d, Jor = 20.3 Hz), 82.7, 125.7 (ddd, Jor = 239.8,
50.3,15.6 Hz), 152.7, 153.9 (ddd, J., = 291.5,279.5, 444 Hz). "F NMR (470 MHz, CDCL,):
0 -26.17 (ddd, Jr = 115.8,32.9, Jy = 29.6 Hz, 1F), 44.60 (dd, J» = 115.8,71.5 Hz, 1F), 61.24
(dd, Jpr=71.5,329 Hz, 1F). IR (KBr) 2981,2938, 2861, 1789, 1741, 1313, 1256, 1158, 1065,
958, 847cm™. HRMS (ESI): m/z: calcd for [M] C,,H,,F;0;: 294.14428, found: 294.14700.
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General procedure for the palladium-catalyzed amination of 1a” with amines. The reac-
tion conditions and results are shown in Tables 1-5. A typical procedure is given for the reac-
tion of tert-butyl (2,3,3-trifluoro-1-phenylallyl) carbonate (1a”) with 1-phenylpiperazine (2a)
(Table 1, Entry 8).

To a solution of Pd(OAc), (1.9 mg, 0.0085 mmol), DPPF (9.4 mg, 0.017 mmol) and terz-butyl
(2,3,3-trifluoro-1-phenylallyl) carbonate (1a”) (50 mg, 0.17 mmol) in dioxane (1.0 mL) was
added 1-phenylpiperazine (2a) (38.9 mg, 0.24 mmol), then the reaction mixture was stirred at
60 °C for 12 h. The reaction mixture was quenched with water, and extracted with ethyl ace-
tate. The combined organic layers were dried over MgSO, and concentrated in vacuo. The
NMR yield (trioxane as an internal standard) was determined to be 92% yield by 500 MHz 'H
NMR for crude material. The residue was chromatographed on silica gel (hexane/EtOAc =
95/5) to give 46.1 mg (88%) of 3aa as a white solid (Mp 101-103 °C). Recrystallization from

CH,Cl,/hexane gave a single crystal, which is a suitable for X-ray study.

(Z)-1-Phenyl-4-(3,3,3-trifluoro-1-phenylprop-1-en-2-yl)piperazine  (3aa):

Ph/\/CFs Isolated yield: 88%. White solid. Mp 101-103 °C. 'H NMR (500 MHz,

[N] CDCl): & 3.12-3.13 (m, 4H), 3.21-3.22 (m, 4H), 6.56 (s, 1H), 6.88 (t,J =7.5

,I;lh Hz, 1H), 6.94 (d, J = 7.5 Hz, 2H), 7.25-7.30 (m, 3H), 7.34 (t, J = 7.0 Hz, 2H),

771 (d,J =75 Hz,2H). "C NMR (125 MHz, CDCL,):  49.8,50.2, 116 4,

120.2, 122.5 (q, Jor = 4.8 Hz), 123.1 (q, Jor = 280.7 Hz), 128.3, 128.5, 129.2, 129.7, 133.8,

136.1 (q, Jor = 27.7 Hz), 151.3. “F NMR (470 MHz, CDCl;): & 98.78 (s, 3F). IR (KBr)

2886, 2828, 1599, 1503, 1448, 1382, 1327, 1163, 1111, 1010, 757, 689 cm™'. HRMS (ESI):
m/z: caled for [M+H]* C,,H,,F;N,: 333.15786, found: 333.15719.

(Z)-1-Methyl-4-(3,3 3-trifluoro-1-phenylprop-1-en-2-yl)piperazine (3ab):
Ph&(CFe’ Isolated yield: 63%. Colorless oil. 'H NMR (500 MHz, CDCly): & 2.32 (
N yield: ». Colorless oil. zZ, 3): 32 (s,
[ j 3H), 2.44-2.50 (m, 4H), 2.98 (t,J = 4.5 Hz, 4H), 6.51 (s, 1H), 7.29 (t,J = 8.0
I\N/Ie Hz, 1H), 7.35 (t, J = 8.0 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H). "C NMR (125
MHz, CDCl;): 8 46.3,49.9,554,121.7 (q, Jor = 4.8 Hz), 123.0 (q, J» = 280.7
Hz), 128.2, 128.3, 129.6, 1339, 136.3 (q, Jor = 27.7 Hz). "“F NMR (470 MHz, CDCl;): &
98.57 (s, 3F). IR (KBr) 2938, 2846, 2795, 1450, 1375, 1266, 1168, 1112, 1008, 757, 694 cm™".
HRMS (ESI): m/z: caled for [M+H]" C,H gF;N,: 271.14221, found: 271.14201.
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Ph /\(CF3 (Z)-tert-Butyl 4-(3,3,3-trifluoro-1-phenylprop-1-en-2-yl)piperazine-1- car-

N boxylate (3ac): Isolated yield: 83%. Colorless oil. 'H NMR (500 MHz,

[ ] CDCl,): 6 1.46 (s, 9H), 2.88-2.92 (m, 4H), 3.46-3.49 (m, 4H), 6.55 (s, 1H),

lE\sloc 7.28-7.32 (m, 1H), 7.35 (t, J = 7.5 Hz, 2H), 7.67 (d, J = 7.5 Hz, 2H). "C

NMR (125 MHz, CDCl;): § 28.3,43.6,49.9,79.8,122.9 (q, J¢r =280.7 Hz), 123.0 (q, Jor = 4.8

Hz), 128.3, 128.6, 129.6, 133.6, 136.1 (q, Jor = 27.5Hz), 154.7. "F NMR (470 MHz, CDCl,):

0 98.68 (s, 3F). IR (KBr) 2976, 2858, 1698, 1419, 1366, 1266, 1164, 1115, 1008, 758, 695
cm™'. HRMS (ESI): m/z: caled for [M+Na]* C,;H,;F;N,NaO,: 379.16093, found: 379.16168.

CF (2)-4-(3,3,3-Trifluoro-1-phenylprop-1-en-2-yl)morpholine (3ad): Isolated

Ph/\/ i 1d: 75%. White solid. Mp 44-46 °C. 'H NMR (500 MHz, CDCl,): &
N yie P ) 3

[ ] 2.95-2.96 (m, 4H), 3.74 (t, J = 4.5 Hz, 4H), 6.54 (s, 1H), 7.30 (t, / = 7.5 Hz,

O 1H), 7.37 (t,J = 7.5 Hz, 2H), 7.70 (d, J = 7.5 Hz, 2H). "“C NMR (125 MHz,

CDCly): 6 50.3, 67.1, 122.6 (q, Jor = 6.0 Hz), 123.0 (q, Jor = 280.7 Hz), 128.3, 128.6, 129.6,

133.8, 136.0 (q, Jor = 27.5 Hz). ""F NMR (470 MHz, CDCl;): & 98.71 (s, 3F). IR (KBr)

2965, 2854, 1652, 1260, 1115, 1010, 891, 764, 697 cm™'. HRMS (ESI): m/z: calcd for

[M+Na]* C,;H,,FsNNaO: 280.09252, found: 280.09248.

(Z2)-1-(3,3,3-Trifluoro-1-phenylprop-1-en-2-yl)piperidine (3ae): Isolated

Ph/\(CFs yield: 61%. Colorless oil. 'H NMR (500 MHz, CDCL): & 1.50-1.54 (m,
LNJ 2H), 1.58-1.63 (m, 4H), 2.87 (t,J = 4.5 Hz, 4H), 6.45 (s, I1H), 727 (t,J=7.5

Hz, 1H), 7.35 (t, J = 7.5 Hz, 2H), 7.69 (d, J = 7.5 Hz, 2H). "“C NMR (125

MHz, CDCL,): 6 23.9, 26.2, 51.3, 121.5 (q, Jor = 4.8 Hz), 123.3 (q, Jor = 281.9 Hz), 128.1,
128.2, 129.7, 1344, 137.4 (q, Jor = 262 Hz). ""F NMR (470 MHz, CDCl;): 6 99.00 (s, 3F).
IR (KBr) 2937, 2853, 1449, 1386, 1266, 1229, 1165, 1111, 1002, 756, 694 cm™'. HRMS

(ESI): m/z: caled for [M+H]* C,,H,;F;N: 256.13131, found: 256.13078.

Ph/\(CFs (Z)-4-Methyl-1-(3,3,3-trifluoro-1-phenylprop-1-en-2-yl)piperidine (3af):
N Isolated yield: 56%. Yellow oil. 'H NMR (500 MHz, CDCl,): & 0.96 (d, J

Q = 6.5 Hz, 3H), 1.24-1.32 (m, 2H), 1.39-147 (m, 1H), 1.57-1.62 (m, 2H),

Me 2.75-2.80 (m, 2H), 2.97-3.01 (m, 2H), 6.45 (s, 1H), 7.27 (t,J = 7.5 Hz, 1H),

735 (t,J =7.5 Hz, 2H), 7.66 (d,J = 7.5 Hz, 2H). ""C NMR (125 MHz, CDCl,): 6 22.1, 30.3,
34.6,50.6,121.3 (q, Jorp = 4.8 Hz), 123.2 (q, Jor = 281.9 Hz), 128.1, 128.2, 129.6, 134.4, 137 .2
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(q,Jcr =264 Hz). ""FNMR (470 MHz, CDCl): 6 98.94 (s, 3F). IR (KBr) 3062, 2925, 2843,
2361, 1636, 1450, 1387, 1266, 1165, 1111, 974, 756, 694 cm™'. HRMS (ESI): m/z: calcd for
[M+H]" C,sH,oF;N: 270.14696, found: 270.14424.

(Z)-4-Phenyl-1-(3,3 3-trifluoro-1-phenylprop-1-en-2-yl)piperidine  (3ag):

Ph/YCFs Tsolated yield: 79%. Colorless oil. 'H NMR (500 MHz, CDCL,):  1.82 (m
\ y . . , 3 . ,

4H), 2.58 (quin, J = 7.5 Hz, 1H), 2.91-2.98 (m, 2H), 3.12-3.15 (m, 2H), 6.51

Q (s, 1H), 7.20-7.40 (m, 6H), 7.38 (t, J = 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H).

Ph C NMR (125 MHz, CDCly): & 33.6, 41.9, 51.1, 121.8 (q, Jor = 4.8 Hz),

123.3 (q, Jor = 281.9 Hz), 126.2, 126.7, 128.2, 1284, 129.6, 134.2, 136.9 (q, Jor = 26.4 Hz),
146.1. "“FNMR (470 MHz, CDCl,): & 98.87 (s, 3F). IR (KBr) 3027,2935, 2831, 2361, 1450,
1386, 1267, 1159, 1111, 995, 929, 756, 697 cm™'. HRMS (ESI): m/z: caled for [M+H]*

CyH, FsN: 332.16261, found: 332.16432.

(2)-1-(3,3,3-Trifluoro-1-phenylprop-1-en-2-yl)azepane (3ah): Isolated

Ph/\( CFs
N yield: 49%. Colorless oil. 'H NMR (500 MHz, CDCl;): 6 1.58-1.67 (m,
Q 8H), 2.98-3.03 (m, 4H), 6.44 (s, 1H), 7.26 (t,J = 8.0 Hz, 1H), 7.34 (t,J = 8.0
Hz, 2H), 742 (d, J = 8.0 Hz, 2H). "*C NMR (125 MHz, CDCl,): § 27.8,
29.5,534,120.1 (q, Jor = 5.0 Hz), 123.2 (q, Jor = 280.7 Hz), 127.7, 128.2, 129.1, 134.8, 138.2
(q,Jep=27.7Hz). "FNMR (470 MHz, CDCL,): § 97.11 (s, 3F). IR (KBr) 3054, 2924, 2852,
2361, 1635, 1601, 1518, 1455, 1358, 1264, 1114, 756,698 cm™'. HRMS (ESI): m/z: calcd for

[M+H]* CsH,,FsN: 270.14696, found: 270.14424.

(Z)-1-(3,3,3-Trifluoro-1-phenylprop-1-en-2-yl)azocane  (3ai):  Isolated

CF
AN 3
Ph/\N( yield: 24%. Colorless oil. 'H NMR (500 MHz, CDCl;): & 1.45-1.55 (m,

Q 10H), 2.92 (t, J = 5.5 Hz, 4H), 6.49 (s, 1H), 7.18-7.29 (m, 5H). "“C NMR

(125 MHz, CDCl,): § 25.2,26.8,28.4,53.8,121.4 (q, Jor = 4.8 Hz), 1232 (q,
Jer = 2782 Hz), 127.8, 128.1, 129.1, 134.7, 138.7 (q, Jor= 28.8 Hz). '""F NMR (470 MHz,
CDCl): 8 96.30 (s, 3F). IR (KBr) 2923, 2852, 1635, 1447, 1412, 1267, 1165, 1114, 1065, 754,
696 cm™. HRMS (ESI): m/z: caled for [M+H]" C,¢H,,F;N: 284.16261, found: 284.16185.
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/©/\( CFs (Z)-1-Phenyl-4-(3,3 3-trifluoro-1-(4-methoxyphenyl)prop-1-en-2-
MeO N yl)piperazine (3ba): Isolated yield: 88%. White solid. Mp 81-84
[N] °C. 'H NMR (500 MHz, CDCl,): § 3.11-3.14 (m, 4H), 3.23-3.27

Ph (m, 4H), 3.81 (s, 3H), 6.53 (s, 1H), 6.87-6.81 (m, 3H), 6.95 (d, J =
8.5 Hz,2H),7.27 (t,J = 8.0 Hz,2H), 7.76 (d,J = 8.5 Hz,2H). ""C NMR (125 MHz, CDCl,): §
49.8,50.0,552,113.7,116.3, 1200, 123.3 (q, Jor = 280.7 Hz), 1234 (q, Jor = 4.8 Hz), 126.2,
129.1,131.3,134.0 (q, Jor = 26.4 Hz), 151.4,159.8. "F NMR (470 MHz, CDCl,): 6 99.38 (s,
3F). IR (KBr) 2848, 1605, 1510, 1383, 1258, 1159, 1131, 1113, 1009, 904, 757 cm™.
HRMS (ESI): m/z: caled for [M+H]* C,0H,,F5N,0: 363.16842, found: 363.16628.

/©/\( CFa (Z)-1-Phenyl-4-(3,3,3-trifluoro-1-(4-(trifluoromethyl)phenyl)prop
FsC N -1-en-2-yl)piperazine (3ca): Isolated yield: 77%. Yellow oil. 'H
[N] NMR (500 MHz, CDCl,): & 3.11-3.14 (m, 4H), 3.18-3.23 (m, 4H),

Ph 6.52 (s, 1H), 6.88-6.96 (m, 3H), 7.27 (t,J =7.0 Hz, 2H), 7.60 (d, J =
8.0 Hz,2H), 7.77 (d,J = 8.0 Hz, 2H). "“C NMR (125 MHz, CDCl,): 8 49.7,50.2,116.4,119.5
(q,Jep =4.8 Hz), 120.3, 122.6 (q, Jor = 280.7 Hz), 123.9 (q, Jor = 272.2 Hz), 1252 (q, Jcp = 3.5
Hz), 129.1, 129.6, 130.0 (q, Jor = 32.4 Hz), 137.5, 1382 (q, Jor = 27.5 Hz), 151.2. "F NMR
(470 MHz, CDCl5): 6 98.42 (s, 3F), 99.10 (s, 3F). IR (KBr) 2962, 2831, 2361, 1600, 1496,
1383, 1321, 1265, 1117, 1067, 1014, 904, 760, 693 cm™'. HRMS (ESI): m/z: calcd for [M]
CyH gF¢N,: 400.13742, found: 400.13445.

m CFs (Z)-1-Phenyl-4-(3,3 3-trifluoro-1-(4-fluorophenyl)prop-1-en-2-yl)pi
F N perazine (3da): Isolated yield: 93%. White solid. Mp 103-105 °C.
[N] 'H NMR (500 MHz, CDCl;): § 3.10-3.13 (m, 4H), 3.21-3.25 (m, 4H),

Ph 6.53 (s, 1H), 6.89 (t,J = 8.0 Hz, 1H), 6.94 (d, J = 8.0 Hz, 2H), 7.04 (t,
J =8.0 Hz, 2H), 7.27 (t,J = 8.0 Hz, 2H), 7.73-7.78 (m, 2H). '"°C NMR (125 MHz, CDCl,): §
49.8,50.1,1153 (d, Jor =21.6 Hz), 116.4,120.2, 121.8 (q, Jor = 4.8 Hz), 123.0 (q, Jor = 2819
Hz), 129.1, 129.8 (d, Jor = 3.6 Hz), 131.5 (d, Jor = 8.4 Hz), 135.7 (q, Jor = 26.4 Hz), 151.3,
162.5 (d, Jop = 249.5 Hz). "“F NMR (470 MHz, CDCl5): 6 50.15 (s, 1F), 98.90 (s, 3F). IR
(KBr) 2831, 1600, 1505, 1453, 1381, 1268, 1224, 1158, 1010, 900, 760, 691 cm™'. HRMS
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(ESI): m/z: caled for [M+H]" C,oH,,F,N,: 351.14844, found: 351.14759.

Q/\( CFs (Z)-1-(1-(4-Chlorophenyl)-3,3,3-trifluoroprop-1-en-2-yl)-4-phenylpi
Cl N perazine (3ea): Isolated yield: 81%. Yellow oil. 'H NMR (500
[N] MHz, CDCl,): 6 3.09-3.12 (m, 4H), 3.19-3.22 (m, 4H), 6.49 (s, 1H),

Ph 6.89 (t,J = 7.5 Hz, 1H), 6.93 (d, J = 8.0 Hz, 2H), 7.25-7.33 (m, 4H),
7.66 (d,J = 8.0 Hz, 2H). "“C NMR (125 MHz, CDCl;): 6 49.8, 50.1, 116.4, 120.2, 1210 (q,
Jer = 4.8 Hz), 122.8 (q, Jor = 280.7 Hz), 128.5, 129.1, 130.8, 132.2, 134.1, 136.6 (q, Jop = 27.7
Hz), 151.2. "F NMR (470 MHz, CDCL,): & 98.74 (s, 3F). IR (KBr) 2973, 2831, 2361, 1599,
1491, 1451, 1383, 1262, 1165, 1114, 1013, 908, 733 cm™'. HRMS (ESI): m/z: calcd for

[M—H] C,,H,,CIF,N,: 365.10324, found: 365.10441.

AN CF3 (Z)-1-(1-(4-Bromophenyl)-3,3 3-trifluoroprop-1-en-2-yl)-4-phenyl
Brm piperazine (3fa): Isolated yield: 71%. White solid. Mp 60-63 °C.
[ j 'H NMR (500 MHz, CDCl,): & 3.08-3.13 (m, 4H), 3.18-3.22 (m, 4H),

Ph 6.46 (s, 1H), 6.86-6.95 (m, 3H), 7.25-7.29 (m, 2H), 7.47-7.49 (m,
2H), 7.57-7.61 (m, 2H). "“C NMR (125 MHz, CDCL): § 49.7, 50.1, 116.4, 120.2, 120.9 (q,
Jer =49 Hz), 122.4,122.8 (q, Jor = 280.7 Hz), 129.1, 131.1, 131.5, 132.7, 136.7 (q, Jop = 27.6
Hz), 151.3. ""FNMR (470 MHz, CDCL,): & 98.71 (s, 3F). IR (KBr) 2855, 2815, 1600, 1494,
1261, 1158, 1109, 1012, 888, 816, 760, 691 cm™. HRMS (ESI): m/z: caled for [M+H]*
C,HyBrF;N,: 411.06837, found: 411.06634.

Me (Z)-1-Phenyl-4-(3,3 3-trifluoro-1-(o-tolyl)prop-1-en-2-yl)piperazine
N CF3 (3ga): Isolated yield: 88%. Yellow oil. 'H NMR (500 MHz, CDCl,): &

N 222 (s, 3H), 2.90-2.93 (m, 4H), 2.90-3.02 (m, 4H), 648 (s, 1H),

[ ] 6.76-6.81 (m, 3H), 7.08-7.12 (m, 3H), 7.16 (t, J = 8.0 Hz, 2H), 7.39-7 .41

Eh (m, 1H). "“C NMR (125 MHz, CDCl,): 6 20.0,49.7,50.2,116.3,118.1 (q,

Jer =48 Hz), 1200, 1229 (q, Jor =279.6 Hz), 125.5, 1279, 129.0, 129.4, 129.9, 133.5, 136 4,
137.1 (q, Jor = 28.8 Hz), 151.3. “F NMR (470 MHz, CDCl;): & 97.86 (s, 3F). IR (KBr)
2956, 2830, 1638, 1599, 1503, 1450, 1381, 1293, 1265, 1167, 1115, 1014, 900, 758, 692 cm™".
HRMS (ESI): m/z: caled for [M+H]" C,0H,F5N,: 347.17351, found: 347.17072.
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O (Z)-1-Phenyl-4-(3,3 3-trifluoro-1-(naphthalen-1-yl)prop-1-en-2-yl)pi
‘ N CFs perazine (3ha): Isolated yield: 83%. Yellow oil. 'H NMR (500
N] MHz, CDCl;): & 2.93-2.99 (m, 8H), 6.77-6.83 (m, 3H), 6.96 (s, 1H),

[N 719 (t,J =7.5 Hz, 2H), 7.43-7.53 (m, 4H), 7.78 (d, J = 7.5 Hz, 1H),

Fh 7.84 (d, J = 7.5 Hz, 1H), 7.94 (d, J = 7.5 Hz, 1H). "“C NMR (125
MHz, CDCl;): 6 49.6, 50.1, 115.5 (q, Jo» = 4.8 Hz), 116.2, 1200, 122.8 (q, Jor = 278.3 Hz),
124.7,125.1, 126 .0, 126.3, 127.2, 128.3, 128.5, 129.0, 131.5, 131.7, 1334, 138.4 (q, Jor = 28.8
Hz), 151.2. "F NMR (470 MHz, CDCL,): & 97.79 (s, 3F). IR (KBr) 3059, 2884, 2829, 1599,
1504, 1383, 1269, 1165, 1115, 1010, 911,780,758 cm™'. HRMS (ESI): m/z: calcd for [M+H]*

C,H,,F:N,: 383.17351, found: 383.17079.

X CF3 (Z)-1-(1-(Benzo[d][1,3]dioxol-5-yl)-3,3,3-trifluoroprop-1-en-2-yl)-4-
N

0 phenylpiperazine (3ia): Isolated yield: 89%. Yellow solid. Mp
0 [ ] 75-79 °‘C. 'H NMR (500 MHz, CDCly): & 3.11-3.16 (m, 4H),
Ph 3.23-3.28 (m, 4H), 5.97 (s, 2H), 6.49 (s, 1H), 6.79 (d, J = 8.0 Hz, 1H),
6.89 (t,J =7.0 Hz, 1H), 6.95 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 8.0 Hz, 1H), 7.22-7.31 (m, 2H),
7.62 (s, 1H). "“C NMR (125 MHz, CDCl,): 6 49.8, 50.1, 101.2, 108.1, 109.1, 116.3, 120.1,
123.2 (q, Jor = 280.7 Hz), 123.4 (q, Jor = 4.8 Hz), 125.0, 127.7, 129.1, 134.3 (q, Jor = 26 .4 Hz),
147.6, 1479, 151.3. ""F NMR (470 MHz, CDCl,): 6 99.33 (s, 3F). IR (KBr) 2835, 1600,
1489, 1357, 1237, 1168, 1105, 1037, 927, 758 cm™'. HRMS (ESI): m/z: calcd for [M+H]*
CHyF3N,0,: 377.14769, found: 377.14554.

(Z)-1-Phenyl-4-(1,1,1-trifluoro-5-phenylpent-2-en-2-yl)piperazine

PhWCFS (3ja): Isolated yield: 85%. Colorless oil. 'H NMR (500 MHz,
[N] CDCl,): 6 2.58-2.64 (m, 2H),2.72 (t,J = 7.5 Hz, 2H), 2.85-2.94 (m, 4H),

’F\’lh 3.11-3.17 (m, 4H), 5.96 (t, J = 7.5Hz, 1H), 6.86 (t,J = 7.5 Hz, 1H), 6.92

(d, J = 8.0 Hz, 2H), 7.15-7.22 (m, 3H), 7.24-7.30 (m, 4H). "“C NMR

(125 MHz, CDCl,): 6 28.3, 34.8, 50.1, 50.6, 116.3, 119.9, 1230 (q, Jo» = 280.5 Hz), 126.1,
128.41,128.45,129.0,130.0 (q, Jor =4.7 Hz), 137.5 (q, Jor = 28.8 Hz), 141.0,151.5. ""FNMR
(470 MHz, CDCl;): 8 97.80 (s, 3F). IR (KBr) 3026, 2954, 2832, 2361, 1600, 1497, 1382,
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1232, 1161, 1113, 1003, 757, 697 cm™. HRMS (ESI): m/z: caled for [M+H]* CyH,,F,No:
361.18916, found: 361.18689. (E)-3ja: 'H NMR (500 MHz, CDCL): & 2.53-2.59 (m, 2H),
2.72 (t, J = 7.5 Hz, 2H), 2.85-2.93 (m, 4H), 3.19-3.24 (m, 4H), 521 (t, J = 7.5 Hz, 1H),
6.86-6.97 (m, 3H), 7.17-7.22 (m, 3H), 7.23-7.32 (m, 4H). C NMR (125 MHz, CDCL): &
28.5,36.1,49.3, 51.3, 116.2, 120.0, 120.6, 122.6 (q, Jor = 278.2 Hz), 126.0, 128.41, 128.44,
129.1,140.2 (q, Jor = 28.8 Hz), 141.0, 151.1. '"FNMR (470 MHz, CDCL): & 101.54 (s, 3F).

(Z)-1-(1-Cyclohexyl-3,3,3-trifluoroprop-1-en-2-yl)-4-phenylpiperazine
WCFG (3ka): Isolated yield: 75%. White solid. Mp 112114 °C.  'H NMR (500
N MHz, CDCl;): 8 1.08-1.35 (m, 6H), 1.61-1.78 (m, 4H), 2.62-2.72 (m, 1H),
[Nj 3.03-3.04 (m, 4H), 3.18-3.22 (m, 4H), 5.79 (d, J = 9.5 Hz, 1H), 6.87 (t,J
Ph = 7.5 Hz, 1H), 6.95 (d, J = 7.5 Hz, 2H), 7.27 (t, J = 7.5 Hz, 2H). “C
NMR (125 MHz, CDCL,): 0 25.6, 25.8, 32.2, 35.8, 50.2, 51.3, 116.4, 1199, 1233 (q, Jor =
279.5 Hz), 129.1,135.5 (q, Jop = 27.5 Hz), 137.3 (q, Jor = 4.8 Hz), 151.7. "F NMR (470 MHz,
CDCls): & 97.14 (s, 3F). IR (KBr) 2930, 2852, 1602, 1506, 1449, 1277, 1241, 1172, 1157,
1109, 1007, 926, 754, 687 cm™. HRMS (ESI): m/z: caled for [M+H]* C,gH,sFsN,: 339.20481,
found: 339.20348. (E)-3ka: 'H NMR (500 MHz, CDCl;): 8 1.01-1.10 (m, 2H), 1.12-1.21 (m,
1H), 1.26-1.36 (m, 2H), 1.63-1.76 (m, 5H), 2.40-2.49 (m, 1H), 2.87-2.91 (m, 4H), 3.19-3.26
(m,4H),5.03 (d,/J=10.0 Hz, 1H), 6.87 (t,/ =7.5 Hz, 1H), 693 (d, J = 7.5 Hz, 2H), 7.26-7.29
(m, 2H). "“C NMR (125 MHz, CDCl,): 6 25.6, 25.8, 33.5, 36.1, 49.3, 51.6, 116.2, 119.9,
122.9 (q, Jop = 277.1 Hz), 128.1,129.1, 138.0 (q, Jor = 30.0 Hz), 151.2.  ""F NMR (470 MHz,
CDCls): 0 101.83 (s, 3F).

CE (Z)-N-Methyl-N-(3,3 3-trifluoro-1-phenylprop-1-en-2-yl)aniline (5aa):
PRS0 olated yield: 77%. Pale yellow oil. 'H NMR (500 MHz, CDCly): &
Me/N\© 3.12 (s, 3H), 6.78-6.83 (m, 3H), 7.11 (s, 1H), 7.21-7.30 (m, 5H), 745 (d,J
=7.5 Hz, 2H). "C NMR (125 MHz, CDCl,): 6 37.7,113.2, 118.6, 123.0
(q,Jep = 2794 Hz), 128.8, 129.1, 129.5, 1299, 131.4 (q, Jor = 31.2 Hz), 132.0, 132.9 (q, Jop =
3.5Hz), 146.2. '""F NMR (470 MHz, CDCl,): & 96.39 (s, 3F). IR (KBr) 3063, 2895, 2361,
1600, 1500, 1394, 1294, 1268, 1164, 1121, 1008, 750, 692 cm'. HRMS (ESI): m/z: calcd for
[M+H]* C,¢H,sF;N: 278.11566, found: 278.11823. (E)-5aa: Selected 'H NMR (500 MHz,
CDCl,): 6 3.19 (s, 3H), other peaks overlap with major (Z)-isomer. 'F NMR (470 MHz,
CDCls): 0 102.01 (s, 3F).
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Ph/\/CF:a (Z)-N-Methyl-N-(3,3,3-trifluoro-1-phenylprop-1-en-2-yl)-4-(trifluo
Me/N\©\ romethyl)aniline (5ab): Isolated yield: 74%. White solid. Mp
CF; 51-54°C. 'H NMR (500 MHz, CDCL,): 6 3.17 (s, 3H), 6.82 (d, J =

8.5 Hz, 2H), 7.18 (s, 1H), 7.28-7.36 (m, 3H), 7.39 (d, J = 7.5 Hz, 2H), 7.46 (d, J = 7.5 Hz, 2H).
C NMR (125 MHz, CDCl,): & 37.8,112.5,120.3 (q, Jor = 32.4 Hz), 122.7 (q, Jop = 244.7 Hz),
1249 (q, Jor = 236.3 Hz), 126.6 (q, Jor = 4.8 Hz), 129.0, 1294, 130.2 (q, Jo» = 31.2 Hz), 130.3,
131.4,133.8 (q, Jor = 3.5 Hz), 148.8. ""F NMR (470 MHz, CDCl): § 95.83 (s, 3F), 100.55 (s,
3F). IR (KBr) 3075,2951,2914, 1617, 1523, 1474, 1383, 1339, 1270, 1198, 1065, 1003, 833,
757,703 cm™'. HRMS (ESI): m/z: calcd for [M+H]* C,;H,,F(N: 346.10304, found: 346.10424.
(E)-5ab: Selected '"H NMR (500 MHz, CDCl,): & 3.24 (s, 3H), other peaks overlap with major

(Z)-isomer. In the "F NMR, all peaks overlap with major (Z)-isomer.

Ph/\/CFS (Z)-4-Methoxy-N-methyl-N-(3,3,3-trifluoro-1-phenylprop-1-en-2-

Me/N yDaniline (5ac): Isolated yield: 87%. Yellow oil. 'H NMR (500

\©\OM MHz, CDCL,): 6 3.09 (s, 3H), 3.74 (s, 3H), 6.75 (d, J = 9.0 Hz, 2H),

6.81 (d,J =9.0 Hz, 2H), 7.05 (s, 1H), 7.28-7.31 (m, 3H), 7.47-7.51

(m, 2H). "“C NMR (125 MHz, CDCl,): 6 38.1,55.5, 114.6, 114.7, 123.1 (q, Jor = 280.7 Hz),

128.7,129.4,129.7,131.9 (q, Jor = 3.5 Hz), 132.1 (q, Jo = 30.0 Hz), 132.3, 140.3, 152.8. “F

NMR (470 MHz, CDCl;): 8 96.85 (s, 3F). IR (KBr) 2937, 2832, 1509, 1269, 1245, 1162,

1122, 1038, 819, 692 cm™'. HRMS (ESI): m/z: calcd for [M+H]* C,;H,;F;NO: 308.12622,

found: 308.12783. (E)-5ac: In the 'H NMR, all peaks overlap with major (Z)-isomer. "“F
NMR (470 MHz, CDCl5): 6 102.79 (s, 3F).

Ph/%(CFS (Z2)-1-3,3,3-Trifluoro-1-phenylprop-1-en-2-yl)-1,2,3 4-tetrahydroquino
N line (5ad): Isolated yield: 84%. Yellow oil. 'H NMR (500 MHz,
@ CDCl,): 6 1.88-2.05 (m, 2H), 2.78-2.89 (m, 2H), 3.31-3.48 (m, 2H), 6.65
(d,J=7.5Hz, 1H), 6.69 (t,J =7.5 Hz, 1H), 6.97 (t,J = 7.5 Hz, 1H), 7.03 (d, J = 7.5 Hz, 1H),

7.12 (s, 1H), 7.28-7.31 (m, 3H), 7.50-7.54 (m, 2H). "“C NMR (125 MHz, CDCl;): & 21.9,
274,490, 113.5,118.1,122.7,123.0 (q, Jor = 280.7 Hz), 127.0, 128.7, 129.4, 129.7, 1309 (q,
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Jer =299 Hz), 132.3,1333 (q, Jep = 3.5 Hz), 1422, F NMR (470 MHz, CDCL): & 9721 (s,
3F). IR (KBr) 3026, 2933, 2847, 2361, 1603, 1493, 1397, 1269, 1168, 1114, 939, 748, 692
cm™'. HRMS (ESI): m/z: caled for [M+H]* C,H,;F;N: 304.13131, found: 304.13279.
(E)-5ac: In the '"H NMR, all peaks overlap with major (Z)-isomer. '""F NMR (470 MHz,
CDCl,): 6 101.77 (s, 3F).

(Z)-1-(3,3,3-Trifluoro-1-phenylprop-1-en-2-yl)indoline (5ae): Isolated

Ph&(CFs icld: 81%. Yellow oil. 'H NMR (500 MHz, CDCL,): 6 3.16 (t, J = 8.5
N yield: b. Yellow oil. z, 3): . , .
(_@ Hz, 2H), 3.82 (t,J = 8.5 Hz, 2H), 6.15 (d, J = 7.5 Hz, 1H), 6.66 (t,J = 7.5

Hz, 1H), 6.87 (t, J = 7.5 Hz, 1H), 6.98 (s, 1H), 7.13 (d, J = 7.5 Hz, 1H),

7.21-7.24 (m, 3H), 7.37-7.80 (m, 2H). "“C NMR (125 MHz, CDCl,): & 28.6, 51.1, 108.5,

118.7,122.6,(q, Jop = 279.4 Hz), 124.6, 1269, 127 .2 (q, Jor = 30.0 Hz), 127.8 (q, Jo = 4.8 Hz),

128.4,129.0, 1292, 129.6, 132.6, 146.9. ""F NMR (470 MHz, CDCl,): 6 97.04 (s, 3F). IR
(KBr) 3030, 2935, 2866, 1638, 1603, 1486, 1419, 1266, 1111, 733,693 cm™'. HRMS (ESI):

m/z: caled for [M+H]* C,;H,sFsN: 290.11566, found: 290.11782. (E)-5ae: In the '"H NMR, all
peaks overlap with major (Z)-isomer. '’F NMR (470 MHz, CDCl,): 6 101.03 (s, 3F).

(Z)-N-(3,3,3-Trifluoro-1-phenylprop-1-en-2-yl)aniline  (5af): Isolated

Ph&(CFS ield: 66%. Yellow oil. 'H NMR :
HN yield: o. Yellow oil. (500 MHz, CDCl5): & 5.21 (s, 1H),
\© 6.63 (d, J = 8.0 Hz, 2H), 6.77-6.82 (m, 2H), 7.10 (t, J = 8.0 Hz, 2H),
7.18-7.23 (m, 3H), 7.40 (m, 2H). "“C NMR (125 MHz, CDCl,): 6 1154,
120.3,122.5 (q, Jor = 2759 Hz), 122.8 (q, Jor = 3.6 Hz), 125.3 (q, Jor = 31.1 Hz), 128.3, 128.7,
129.0, 129.6, 132.6, 141.9. "“F NMR (470 MHz, CDCl;): 8 91.53 (s, 3F). IR (KBr) 3358,
3061, 1682, 1601, 1498, 1450, 1274, 1167, 1065, 937, 841,752,692 cm™. HRMS (ESI): m/z:

calcd for [M+H]* C;sH,;F;N: 264.10001, found: 264.10290.

CF
Ph&( 8 (Z)-N-(3,3,3-Trifluoro-1-phenylprop-1-en-2-yl)-4-(trifluoromethyl)

HN
\©\ aniline (5ag): Isolated yield: 84%. Yellow oil. 'H NMR (500
CF

3 MHz, CDClLy): & 5.37 (s, 1H), 6.67 (d, J = 8.5 Hz, 2H), 6.94 (s, 1H),
7.21-7.27 (m, 3H), 7.36 (d, J = 8.5 Hz, 2H), 7.40-7.43 (m, 2H). "C NMR (125 MHz, CDCl,):
0 114.6,122.1 (q, Jor = 33.5 Hz), 122.4 (q, Jor = 274.6 Hz), 124.3 (q, Jor = 32.3 Hz), 124.5 (q,

Jer=2699 Hz), 126.1 (q,J =3.5 Hz), 126.5 (q, Jor = 3.6 Hz), 128.6, 129.4,129.7, 1320, 145 .2.
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“F NMR (470 MHz, CDCl;): & 91.47 (s, 3F), 100.28 (s, 3F). IR (KBr) 3648, 2361, 1698,
1508, 1325, 1186, 1067, 454, 420 cm™'. HRMS (ESI): m/z: calcd for [M-H]™ C,¢H, ;F¢N:
330.07174, found: 330.07456.

(Z)-4-Chloro-N-(3,3 3-trifluoro-1-phenylprop-1-en-2-yl)aniline (5ah):

Ph/\/CF:a Isolated yield: 60%. Yellow oil. 'H NMR (500 MHz, acetone-dg): &
" | : 6.73 (d, J = 8.5 Hz, 2H), 7.00 (s, 1H), 7.08 (d, J = 8.5 Hz, 2H), 7.17 (s,

Cl 1H), 7.25-7.29 (m, 3H), 7.53-7.57 (m, 2H). "“C NMR (125 MHz, ac-

etone-dg): 0 117.2,123.7 (q, Jor = 274.6 Hz), 124.3, 1253 (q, Jop = 3.6 Hz), 1262 (q, Jop = 31.1
Hz), 129.1, 129.5, 129.8, 130.5, 133.6, 143.0. '""F NMR (470 MHz, acetone-dg): & 94.16 (s,
3F). IR (KBr) 3399, 3062, 1596, 1492, 1274, 1172, 1118, 1066, 817, 754,693 cm™'. HRMS

(ESI): m/z: caled for [M-H]™ C,sH,,CIF;N: 296.04539, found: 296.04312.

(Z)-4-Methoxy-N-(3,3,3-trifluoro-1-phenylprop-1-en-2-yl)aniline
Ph X CF3
/\/ (5ai): Isolated yield: 45%. Yellow oil. 'H NMR (500 MHz, ace-
HN Y

\©\ tone-dg): 0 3.65 (s, 3H), 6.50-6.58 (m, 4H), 6.61-6.72 (m, 2H),
OMe 7.04-7.11 (m, 3H), 7.31-7.39 (m, 2H). "“C NMR (125 MHz, ace-
tone-dg): & 55.6,115.0,117.6,121.3 (q, Jor = 4.8 Hz), 123.8 (q, Jop = 2744 Hz), 1274 (q, Jor =
31.1 Hz), 128.9, 129.1, 130.4, 134.1, 137.0, 154.5. '""F NMR (470 MHz, acetone-dy): & 94.47
(s, 3F). IR (KBr) 3339, 2937, 2838, 1703, 1512, 1244, 1161, 1115, 1032, 828, 695 cm™".

HRMS (ESI): m/z: caled for [M+H]" C,¢HsF5NO: 294.11057, found: 294.11337.

5 /\/CFa (Z)-N-Ethyl-3,3,3-trifluoro-N-isopropyl-1-phenylprop-1-en-2-amine (7aa):
N Isolated yield: 65%. Colorless oil. 'H NMR (500 MHz, CDCl;): & 1.01 (t,
B P J=70Hz,3H),1.09 (d,J=6.5Hz, 6H),2.94 (q,J = 7.0 Hz, 2H), 3.28 (sep,
J=6.5Hz, 1H), 6.63 (s, 1H), 7.26 (t,/ = 7.5 Hz, 1H), 7.33 (t,/ =75 Hz,2H),7.73 (d,J =75
Hz, 2H). "“C NMR (125 MHz, CDCly): 6 14.3, 21.1, 40.5, 53.1, 123.4 (q, Jor = 283.1 Hz),
125.8 (q, Jor = 4.8 Hz), 128.1, 128.2, 129.6, 134.2 (q, Jop = 27.5 Hz), 134.7. ""F NMR (470
MHz, CDCl,): § 99.53 (s, 3F). IR (KBr) 2975,2931,2876,2361, 1449, 1264, 1159, 1112, 740,
696 cm™'. HRMS (ESI): m/z: caled for [M-H]" C,H;F;N: 256.13131 found: 256.12982.
(E)-7aa: Selected '"H NMR (500 MHz, CDCl,): 6 6.27 (s, 1H), other peaks overlap with major
(Z)-isomer. "F NMR (470 MHz, CDCl,): & 101.86 (s, 3F).
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(Z)-N-Benzyl-3,3 3-trifluoro-N-methyl-1-phenylprop-1-en-2-amine (7ab):
PhNCFS Isolated yield: 82%. Yellow oil. 'H NMR (500 MHz, CDCL):  2.53 (s,
Bn/N‘Me 3H), 3.95 (s, 2H), 6.55 (s, 1H), 7.22-7.33 (m, 8H), 7.37 (d, J = 8.0 Hz, 2H).
"C NMR (125 MHz, CDCl5): 6 39.6,59.0, 120.6 (q, Jo = 4.8 Hz), 123.2 (q, Jcr = 280.5), 127 .2,
127.9,128.1,128.3,128.6, 1294, 134.3,136.9 (q, Jo» = 27.5 Hz), 137.8. ""F NMR (470 MHz,
CDCl,): 6 98.42 (s, 3F). IR (KBr) 3028, 2854, 1634, 1449, 1269, 1160, 1112, 1051, 734, 697
cm™. HRMS (ESI): m/z: caled for [M] C;;H,(FsN: 291.12348, found: 291.12151. (E)-7ab:
Selected '"H NMR (500 MHz, CDCl;): 8 4.08 (s, 2H), 6.13 (s, 1H), other peaks overlap with
major (Z)-isomer. '’F NMR (470 MHz, CDCl,): & 103.66 (s, 3F).

(Z)-N ,N-Dibenzyl-3,3 3-trifluoro-1-phenylprop-1-en-2-amine (7ac): Isolat-
Ph/\(CFS ed yield: 76%. White solid. Mp 48—49 °C. 'H NMR (500 MHz, CDCl;): §
N yield: 76%. ite solid. Mp . zZ, 3):

Bn™ "Bn 3.89 (s, 4H), 6.49 (s, 1H), 6.79 (d, J = 7.5Hz, 2H), 7.12-7.35 (m, 13H). "C

NMR (125 MHz, CDCly): & 54.8, 118.6 (q, Jor = 4.8 Hz), 123.3 (q, Jop = 278.3 Hz), 127 4,

127.5, 127.8, 128.4, 128.8, 134.4, 1352 (q, Jor = 28.8 Hz), 1374. ""F NMR (470 MHz,

CDClL,): 6 99.61 (s, 3F). IR (KBr) 3063, 3029, 1622, 1494, 1454, 1428, 1268, 1163, 1074, 984,

754, 700, 597 cm™. HRMS (ESI): m/z: caled for [M+Na]* C,;H,F;NNa: 390.14455, found:

390.14473. (E)-7ac: Selected '"H NMR (500 MHz, CDCl,): 6 4.09 (s, 4H), 6.06 (s, 1H), other
peaks overlap with major (Z)-isomer. '"’F NMR (470 MHz, CDCl,): 6 102.98 (s, 3F).

CF (Z2)-3,3,3-Trifluoro-1-phenyl-N ,N-dipropylprop-1-en-2-amine (7ad): Iso-
Ph/\/ i lated yield: 77%. Colorless oil. 'H NMR (500 MHz, CDCl,): & 0.80 (t, J
N. ated yie ) 3 ,

P nPr =7.5 Hz, 6H), 1.45-1.54 (m, 4H), 2.83 (t,J = 7.5 Hz, 4H), 6.45 (s, 1H), 7.25

(t,J =7.5Hz, 1H), 7.32 (t,J = 7.5 Hz, 2H), 7.53 (d, J = 7.5 Hz, 2H). "C NMR (125 MHz,

CDCly): 6 11.4,21.5,54.4,120.5 (q, Jor = 4.8 Hz), 123.2 (q, Jor = 280.7 Hz), 127.7, 128.1,

129.3, 134.7, 1352 (q, Jor = 27.5 Hz). "“F NMR (470 MHz, CDCl;): 8 98.92 (s, 3F). IR

(KBr) 2964, 2875, 1629, 1449, 1258, 1158, 1114, 753,695 cm™'. HRMS (ESI): m/z: calcd for

[M+H]* C,sH,,F;N: 272.16261, found: 272.16418. (E)-7ad: Selected 'H NMR (500 MHz,

CDCl,): 6 6.18 (s, 1H), other peaks overlap with major (Z)-isomer. 'F NMR (470 MHz,
CDCls): 0 102.74 (s, 3F).
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oh /\/CF;; (Z)-N-Hexyl-N-(3,3 3-trifluoro-1-phenylprop-1-en-2-yl)hexan-1-amine
N, (7ae): Isolated yield: 97%. Yellow oil. 'H NMR (500 MHz, CDCl,): 6

THex” PHex 0.85 (t,J =6.5 Hz, 6H), 1.14-1.28 (m, 12H), 1.41-1.48 (m, 4H), 2.85 (t,J
=8.5Hz,4H),6.45 (s, 1H),7.24 (t,J=7.5 Hz, 1H),7.32 (t,/=7.5Hz,2H),7.52 (d,J = 7.5 Hz,
2H). "“C NMR (125 MHz, CDCl,): & 13.9,22.6,26.7,28.2,31.6,52.5,120.3 (q, Jo; = 4.8 Hz),
123.2 (q, Jor = 281.9 Hz), 127.7, 128.0, 129.3, 134.7, 1352 (q, Jor = 27.5 Hz). '""F NMR (470
MHz, CDCl,): 6 98.93 (s, 3F). IR (KBr) 2930, 2858, 1629, 1449, 1262, 1159, 1115, 752, 695
cm'. HRMS (ESI): m/z: caled for [M+H]* C,H;;F;N: 35625651, found: 356.25883.
(E)-7ae: Selected '"H NMR (500 MHz, CDCl,): 6 6.16 (s, 1H), other peaks overlap with major

(2)-isomer. '""FNMR (470 MHz, CDCL,): & 99.06 (s, 3F).

Ph/\/CFS (Z2)-3,3,3-Trifluoro-N-(2-methoxyethyl)-V-methyl-1-phenylprop-1-en-2
MeO/\/N‘Me -amine (7af): Isolated yield: 70%. Pale yellow oil. 'H NMR (500
MHz, CDCl,): & 2.72 (s, 3H), 3.08 (t,J = 5.5 Hz, 2H), 3.31 (s, 3H), 3.46 (t,
J=5.5Hz,2H), 645 (s, 1H),7.25 (t,/ =7.5 Hz, 1H), 7.34 (t,/ =7.5 Hz,2H),7.56 (d,J =7.5
Hz,2H). “C NMR (125 MHz, CDCl,): & 41.3,53.4,58.6,70.9, 120.3 (q, Jor = 4.8 Hz), 123.1
(q, Jor = 280.7 Hz), 127.9,128.1, 129.5, 134.3, 136 .0 (q, Jor = 27.5 Hz). '""F NMR (470 MHz,
CDClL,): 6 98.25 (s, 3F). IR (KBr) 2878, 1635, 1449, 1405, 1268, 1159, 1111, 1065, 759, 696
cm™'. HRMS (ESI): m/z: caled for [M+H]* C;;H,,;F;NO: 260.12622, found: 260.12739.
(E)-7af: All peaks overlap with major (Z)-isomer. '"F NMR (470 MHz, CDCl;): 6 103.47 (s,
3F).

Ph/\/ CFs (Z2)-3,3,3-Trifluoro-N-(2-methoxyethyl)-1-phenyl-N-propylprop-1-en-
MeO/\/N'”Pr 2-amine (7ag): Isolated yield: 87%. Pale yellow oil. 'H NMR (500
MHz, CDCL,): 6 0.79 (t, J = 8.0 Hz, 3H), 1.45-1.52 (m, 2H), 2.87 (t,J = 8.0 Hz, 2H), 3.13 (t, J
= 6.0 Hz, 2H), 3.29 (s, 3H), 3.43 (t,J = 6.0 Hz, 2H), 6 47 (s, 1H), 7.25 (t,J = 7.5 Hz, 1H), 7.33
(t,J =7.5Hz,2H),7.58 (d,J = 7.5 Hz, 2H). "C NMR (125 MHz, CDCl,): 6 11.2,21.6,51.3,
55.5,58.5,71.3,1210 (q, Jor = 4.8 Hz), 123.1 (q, Jor = 280.7 Hz), 1279, 128.1, 1294, 134 4,
134.7 (q, Jor = 27.5 Hz). "“F NMR (470 MHz, CDCl,): 6 98.87 (s, 3F). IR (KBr) 2964, 2876,
2361, 1631, 1449, 1265, 1159, 1111, 1013, 755, 696 cm™'. HRMS (ESI): m/z: calcd for
[M+H]" CsH,,F;NO: 288.15752, found: 288.15997. (E)-7ag: Selected '"H NMR (500 MHz,
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CDCly): & 6.32 (s, 1H), other peaks overlap with major (Z)-isomer. 'F NMR (470 MHz,
CDCl,): 6 102.63 (s, 3F).

Ph/\/CFS (Z2)-3,3,3-Trifluoro-N,N-bis(2-methoxyethyl)-1-phenylprop-1-e

M eO/\/N\/\OM e n-2-amine (7ah): Isolated yield: 80%. Colorless oil. 'H NMR

(500 MHz, CDCl,): 6 3.17 (t, J = 5.5 Hz, 4H), 3.29 (s, 6H), 3.42

(t,J =55 Hz,4H), 6.49 (s, 1H), 7.26 (t,J = 7.5 Hz, 1H), 7.33 (t,J = 7.5 Hz, 2H), 7.63 (d, J =

7.5Hz,2H). "“"CNMR (125 MHz, CDCl;): § 52.4,58.5,71.4,121.4 (q, Jop = 4.7 Hz), 123.0 (q,

Jor = 281.8 Hz), 128.0, 128.2, 129.5, 133.8, 1342 (q, Jor = 27.5 Hz). ""F NMR (470 MHz,

CDCl,): 6 98.69 (s, 3F). IR (KBr) 3062,2877,2361, 1632, 1450, 1266, 1160, 1109, 1013, 835,

757, 697 cm™. HRMS (ESI): m/z: caled for [M+H]' C,sH, F;NO,: 304.15244, found:

304.14970. (E)-7ah: All peaks overlap with major (Z)-isomer. '°F NMR (470 MHz, CDCl,):
0 102.53 (s, 3F).

ph/\/CF3 (Z)-N-Methyl-N-(3,3 3-trifluoro-1-phenylprop-1-en-2-yl)cyclohexanami
Me/N ne (7ai): Isolated yield: 80%. Pale yellow oil. 'H NMR (500 MHz,
\O CDCl;): & 1.00-1.32 (m, 5H), 1.52-1.58 (m, 1H), 1.68-1.73 (m, 2H),
1.83-190 (m, 2H), 2.59 (s, 3H), 2.81-2.89 (m, 1H), 6.48 (s, 1H),
7.23-7.27 (m, 1H), 7.30-7.35 (m, 2H), 7.59-7.62 (m, 2H). "“C NMR (125 MHz, CDCL,):
25.5,25.7,30.7,35.3, 604, 1219 (q, Jor = 4.8 Hz), 1234 (q, Jor = 281.9 Hz), 1279, 128.0,
129.5, 134.7, 136.4 (q, Jor = 27.5 Hz). “F NMR (470 MHz, CDCl5): 6 99.39 (s, 3F). IR
(KBr) 2933, 2857, 2361, 1628, 1450, 1266, 1157, 1111, 1046, 695 cm™'. HRMS (ESI): m/z:
caled for [M+H]* C,(H,,F;N: 284.16261, found: 284.16076. (E)-7ai: Selected '"H NMR (500
MHz, CDCL,): & 6.09 (s, 1H), other peaks overlap with major (Z)-isomer. '°F NMR (470 MHz,
CDCls): 0 103.74 (s, 3F).

(Z2)-3,3,3-Trifluoro-N ,N-diisopropyl-1-phenylprop-1-en-2-amine (7aj): Iso-

Ph/\/CFS
N lated yield: 53%. Colorless oil. 'H NMR (500 MHz, CDCl;): 6 1.10 (d, J =
ProPr 70 Hz, 12H), 3.53-3.62 (m, 2H), 6.90 (s, 1H), 7.28-7.35 (m, 3H),7.95 (d,J =
7.5 Hz, 2H). “C NMR (125 MHz, CDCl,): & 20.6, 48.3, 124.1 (q, Jo» = 284.2 Hz), 128.0 (q,
Jor = 39.6 Hz), 128.1, 129.1, 130.4, 134.4, 1345 (q, Jor = 4.8 Hz). '""F NMR (470 MHz,
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CDCl5): 8 99.69 (s, 3F). IR (KBr) 2973, 2939, 1705, 1451, 1386, 1199, 1053, 934, 755,717,
693 cm™'. HRMS (ESI): m/z: caled for [M+H]* C,sH,,F;N: 272.16261, found: 272.16184.
(E)-7aj: Selected 'H NMR (500 MHz, CDCl,): 81.15 (d, J = 7.0 Hz, 12H), 3.39-3.45 (m, 2H),
6.82 (s, 1H), other peaks overlap with major (Z)-isomer. '"F NMR (470 MHz, CDCL,): &
101.89 (s, 3F).

Ph/\(CF3 (Z)-N-Cyclohexyl-N-(3,3,3-trifluoro-1-phenylprop-1-en-2-yl)cyclohexa

N namine (7ak): Isolated yield: 31%. Colorless oil. 'H NMR (500 MHz,

O/ O CDCLy): & 1.01-1.13 (m, 2H), 1.16-1.38 (m, 8H), 1.58-1.62 (m, 2H),
1.65-1.73 (m, 4H), 1.90-1.99 (m, 4H), 3.13-3.22 (m, 2H), 6.84 (s, 1H), 7.28-7.36 (m, 3H),
7.92-7.96 (m, 2H). "“C NMR (125 MHz, CDCl,): & 25.9, 26.1, 30.8, 56.5, 1243 (q, Jor =
285.5 Hz), 128.2, 129.0, 1300, 132.7 (q, Jor = 27.7 Hz), 1343 (q, Jor = 3.6 Hz), 134.6. "“F
NMR (470 MHz, CDCly): 6 100.23 (s, 3F). IR (KBr) 2931, 2855, 2361, 1449, 1257, 1158,
1108, 934, 741,694 cm™. HRMS (ESI): m/z: caled for [M+H]* C,;H,0F;N: 352.22521, found:

352.22319. (E)-7ak: Selected 'H NMR (500 MHz, CDCl,): 6 2.91-3.00 (m, 2H), other peaks
overlap with major (Z)-isomer. "“F NMR (470 MHz, CDCl,): & 105.86 (s, 3F).

Ph /\(CFQ, (Z)-N-Benzyl-3,3 3-trifluoro-1-phenylprop-1-en-2-amine (7al): Isolated
HN yield: 12%. Yellow oil. 'H NMR (500 MHz, acetone-dy): 6 4.12 (d, J =

ph 7.0 Hz, 2H), 4.86 (brs, 1H), 6.05 (s, 1H), 7.18 (d, J = 7.5 Hz, 2H), 7.20-7.29

(m, 4H),7.35 (t,J =7.5 Hz, 2H), 7.41 (d,J =7.5 Hz, 2H). "“C NMR (125 MHz, acetone-d,): &
50.2,107.7 (q,Jerp = 4.8 Hz), 123.6 (q, Jor = 274.6 Hz), 127.7,127.9, 128.6, 129.0, 129.1, 129.7,
133.8 (q, Jor = 30.0 Hz), 135.8, 140.2. '""F NMR (470 MHz, acetone-d,): & 95.91. IR (KBr)
3031,2962,2361, 1697, 1455,1261, 1175, 1115, 802,751,698 cm™'. HRMS (ESI): m/z: calcd

for [M+H]" C,(H,sF;N: 278.11566, found: 278.11429.
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Information of the reaction without Pd-catalyst:
0 We confirmed that the reaction of 1a” with 2aa provided
Ph/\HkN
F K/NPh >90% isolated yield (Table 1, entry 1). 'H NMR (500 MHz,
CDCls): 8 3.21-3.26 (m, 4H), 3.81-3.86 (m, 4H), 6.62 (d, J,» = 39.0
Hz, 1H), 6.90-6.96 (m, 3H), 7.27-7.43 (m, 5H), 7.58-7.61 (m, 2H). "“C NMR (125 MHz,
CDCls): 6 49.6, 115.8 (d, Jor = 4.8 Hz), 116.7, 120.6, 128.7, 128.9, 129.2, 129.7 (d, Jor = 7.1
Hz), 131.6, 150.2, 150.8, 152.4, 161.9 (d, Jo+ = 28.8 Hz). "F NMR (470 MHz, CDCl;): §
4776 (d,J = 38.6 Hz 1F). IR (KBr) 2921, 2818, 1613, 1492, 1440, 1266, 1232, 1131, 1015,
933, 752, 689 cm™'. HRMS (ESI): m/z: caled for [M+H]" C,;,H,0)FN,O: 311.15597, found:

311.15813.

2-fluoro-3-phenyl-1-(4-phenylpiperazin-1-yl)prop-2-en-1-one in
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OBocF tert-Butyl (3,3-difluoro-1-phenylallyl) carbonate (8): Pale yellow oil. 'H
Ph Z g NMR (500 MHz, CDCL): & 1.47 (s, 9H), 4.64 (dd, J,r = 23.5 Hz, J = 10.0
Hz, 1H), 6.25 (d, J = 10.0 Hz, 1H), 7.30-7.39 (m, 5H). "C NMR (125 MHz, CDCl): § 27.7,
71.7 (d, Jor = 9.5 Hz), 80.2 (dd, Jor = 25.1, 17.8 Hz), 82.7, 126.1, 128.4, 128.7, 138.6, 152 4,
157.1 (t, Jop = 292.6 Hz). ""F NMR (470 MHz, CDCL,): 6 77.06 (d, J» = 31.1 Hz, 1F), 77.73
(dd, Jpr = 31.1 Hz, Jzy = 24.0 Hz, 1F). IR (KBr) 2982, 1750, 1457, 1273, 1159, 1080, 931,
881, 754, 698 cm™. HRMS (ESI): m/z: caled for [M-H]™ C,,H,;F,0;: 269.09893, found:
269.10156.

Eh 1-(3,3-Difluoro-1-phenylallyl)-4-phenylpiperazine (9): Yield: 18%.
[ ] White solid. Mp 67-70 °C. 'H NMR (500 MHz, CDCl,): & 2.50-2.72 (m,
N B 4H),3.13-322 (m., 4H), 406 (d, J = 10.5 Hz, 1H), 4.50 (dd, J,;; = 24.0 Hz, J
ZF =10.5 Hz, 1H), 6.84 (t,J = 7.5 Hz, 1H), 6.90 (d, J = 9.0 Hz, 2H), 7.21-7.30

(m, 3H), 7.32-7.40 (m, 4H). "“C NMR (125 MHz, CDCl,): 6 49.2,50.6,63.9 (d, Jo; = 6.0 Hz),
80.3 (dd, Jor = 204, 179 Hz), 1159, 119.6, 127.6, 128.6, 129.0, 141.0, 151.2, 156.6 (t, J¢r =
289.0 Hz). '""F NMR (470 MHz, CDCl,): & 73.57 (dd, J = 40.0 Hz, J,; = 24.0 Hz, 1F), 76.13
(d, Jgz» =40.0 Hz, 1F). 1R (KBr) 2810, 1743, 1601, 1495, 1454, 1332, 1279, 1180, 1004, 926,

Ph

762, 697 cm™. HRMS (ESI): m/z: caled for [M+H]* C,H,F,N,: 315.16728, found:
315.16455.
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X-ray structure of (Z)-3aa: CCDC number 1037126.
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Ta-1H

DFILE  IKI-1004-Fr-1.jdf
A F COMNT  1a-1H
OAc DATIM  23-06-2014 09:21:36
OBNUC  1H
EXMOD  single_pulse.ex2
= OBFRQ 500.16 Mz
Ph F OBSET 241 KHz
OBFIN 601 Hz
POINT 16384
F FREQU 938438z
| SCANS [
ACQTM 17489 sec
D 5.0000 sec
1a (1 H) PWI .60 usec
IRNUC  1H
CTEMP 26¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.2 1z
RGAIN 2
|
"
.4 S - - 1
..... PPM
100 90 80 70 0 50 40 30 20 10 00
1a-13C
DFILE  IKI-I004-Fr 13C-1jdf
COMNT  1a-13C
OAc F DATIM  22-06-2014 15:11:43
OBNUC  13C
EXMOD  single_pulse_dec
= OBFRQ 125.77 MHz
Ph F OBSET 757 Kiz
OBFIN 421 Hz
POINT 32768
F FREQU  39308.18 Hz
SCANS 4
ACQTM 08336 sec
D 2.0000 see
1a (13C) PWI 333 usec
IRNUC  1H
CTEMP 239¢
SLVWT  €DCL3
EXREF 7700
BF 0121z
RGAIN s
{
|
[
m { |
PRSP PPM
an 1900 1500 1700 1600 1500 1400 1300 1200 1100 1000 900 S00 700 600 500 400 300 200 100 00
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OAc F
Ph
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PPM
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MeO,CO
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DFILE
COMNT
DATIM

OBNUC
EXMOD
OBFRQ

OBFIN
POINT
FREQU
SCANS
ACQTM

1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

RGAIN

1KI-1004-Fr 19F-1.jdf
1a-19F

22-06-2014 16:47:25
19F

pulse.ex2
470,62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz

L
0.5453 sec
5.0000 sec

6.75 usec
19F
8¢
€nCL3
0.00 ppm
0.12 Hz
2

IKI-1130-Frl-1.jdf
Ia'-1H

13-03-2014 16:39:12
1H

single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz
16384
938438 Hz
8
1.7459 sec
5.0000 sec
8.40 usec
H
183¢
€oCL3
0.00 ppm
0.12 Hz
50



18-13C
DFILE TKI-1130-Fr 13C-1.jdf

1a*]
DATIM 16-06-2014 10:04:38
13C

MeO,CO F pATIM

EXMOD  single_pulse_dec

= OBFRQ 12577 MHz
P h F OBSET 757 KHz
OBFIN 421 Hz
POINT 32768
F FREQU 39308.18 Hz
SCANS 256
ACQT™M 0.8336 sec
PD 2.0000 sec
1a' (13C) PWI1 3.33 usec
IRNUC 10
CTEMP 25¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 58

i1 | 1
_— ey
2000 1900 1500 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 S00 400 300 200 100 00
10-19F
) DFILE  1KI-130-Fr 19F-1jdf
COMNT  1a™-19F
M902CO F DATIM 16062014 10:13:44
OBNUC  19F
EXMOD  single_pulse.ex2
= OBFRQ 470.62 MHz
Ph F OBSET 046 KHz
OBFIN 034 Hz
POINT 131072
F FREQU 24038462 Hz
SCANS 3
ACOTM 08483 sec
' »D 50000 sec
1a (19F) PW1 675 usec
IRNUC  19F
CTEMP Bac
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 30
- ] eem
1000 %0 0.0 700 600 500 40.0 300 200 100 00 100 200 300 400

S-27



1aIH

OBocF

=

Ph F

F
1a" ("H)

100 20 80 70 60 50 40 30 20 0 0.0
1a~13C
OBocF
4
Ph F
F
1a" (13C)
i
S AR PITA 1 |1 55 | 1l s l_ I_. i —_—
= PPM|
Zﬂil.i) 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 90.0 80.0 700 60.0 500 400 300 200 100 0.0
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1KI-1151-Frl-1.jdf
Ta"-

02-04-2014 16:31:37
1H

single_pulse.ex2
50016 MHz
241 KHz
601 Hz

16384
938438 Hz
8

1KI-1151-Fr2 13C-1.jdf
1a"-13C
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT

SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

_PPM]

DFILE

PPM

0 0.0

IKI-1151-Fr2 19F-1.jdf
1a"-19F
15-05-2014 15:25:38
19F
single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz
8

05453 sec
5.0000 see
6.75 usec
19F
219¢
(K]
0.00 ppm
012 Hz
26

IKI-1108-Fr-1.jdf
1b-1H
26-02-2014 17:29:34
m
single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
938438 Hz
8



16-13C

OBocF

MeO
1b (13C)

il L

l

2000 1900 1800 1700 160.0 1500 1400 1300
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OBocF
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1200
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1000 900  80.0

700 600
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0.0 <100

1KL-1108-Fr 13C-2,jdf
1b-13C

22-06-2014 16:09:23
13c

single_pulse_dec
125.77 MHz
7.87 KHz
421 Hz
32768
39308.18 Hz
64

0.5336 sec

2.0000 sec

3.33 usec
"

242¢
cncLs

1KI-1108-Fr 19F-1.jdf
1b-19F

26-02-2014 18:32:15
19F
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OBocF
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PPM
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Te!
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1
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6.01 Hz
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8
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1e13C

22-06-2014 15:28:54
13C

single_pulse_dec
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IRNUC
CTEMP
SLVYNT
EXREF
BF
RGAIN

1KI-1095-Fr 19F-2.jdf
19F
22-06-2014 16:50:57

IKI1363-Fr-1.jdf
1d-1H
20-08-2014 18:06:04
H
single_pulse.ex2

500.16 MHz

241 KHz

6.01 Hz

16384

938438 Hz

8
1.7459 sec
5.0000 sec

5.60 usec
1H

285¢
cocLs

0.00 ppm

0.12 Hz
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14-13C
DFILE 1KI-1363-Fr 13C-1.jdf
1d-1

COMNT
OBocF DATIM 20082014 18:14:55
OBNUC  13C
_ EXMOD  single_pulse_dec
= OBFRQ 125.77 MHz
OBSET 787 Kiz
OBFIN 421 Hz
F POINT 32768
FREQU  39308.18 Hz
= | SCANS 128
{ ACQOTM 08336 sec
1 d ( 13, C) | PD 2.0000 sec
PWI 3.33 usec
IRNUC  1H
CTEMP 29¢
SLVWWT  CDCL3
EXREF 77.00
BF 0121z
RGAIN

PPM,

b A |

|
2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 9.0 00 700 600 500 400 300 200 100 0.0

16-19F
DFILE  IKI-1363-Fr 19F-Ljdf
OBocF COMNT  14-19F
DATIM  20-08-2014 18:21:00
OBNUC  19F
_ EXMOD  single_pulse.cx2
OBFRQ  470.62MHz
F OBSET 0.46 KHz
| oBFIN 034 Hz
| POINT 131072
F FREQU 240384621z
F | scans [
ACQTM  05483sec
1 d (1 gF) PD 5.0000 sec
PWI 675 usec
IRNUC  19F
CTEMP 85¢
SLYNT  CDCLY
EXREF 0.00
BF 012 Hz
RGAIN %
ot W e oS e R T e s L = 3 HES
|
000 900 800 700 €00 500 00 300 200 100 00 400 200 300 400
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le-lH
= DFILE 1KI-1127-Fr-1.jdf
el

COMNT
OBocF DATIM  23-06-2014 09:00:57
OBNUC m
/ EXMOD  single_pulse.ex2
| oBFRQ 500.16 MHz
F OBSET 241 KHiz
OBFIN 6.01 Hz
POINT 16384
F FREQU 938438 Hz
Cl SCANS s
; ACQTM 1.7459 sec
PD 5.0000 sec
1e ( H ) W1 560 usec
"
¢
cneis
0.00
0.12 Hz
2

[ PPM
100 90 80 70 60 50 40 30 20 10 00
le-13C
DFILE  IKI-127-Fr 13C-14df
OBocF COMNT  1e-13C
DATIM 22062014 16:19:31
OBNUC  13C
- EXMOD  single_pulse_dec
F OBFRQ 125.77 MHz
OBSET 787 KHz
OBFIN 4211z
= POINT 32768
FREQU ~ 39308.18 Hz
Cl SCANS 64
ACQTM 08336 sec
1e (1 3C) D 20000 sec
PWI 333 usee
IRNUC  1H
CTEMP 242¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.12Hz
RGAIN st
" N j l I
it e PPM,
100 00

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 00 400 300 200
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1e-19F

OBocF

Cl
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50.0 -200

IF1H
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Br
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20 80
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RGAIN

1KI-1362-Fr 19F-1.jdf
1e-19F

20-08-2014 17:58:54
19F

single_pulse.ex2
470.62 MHz
0.46 KHz
084 Hz
131072
240384.62 Hz
8

0.5483 sec
5,0000 sec
675 usec
19F
284¢c
€neL3
0.00 ppm
0.12 Hz
4

1KI-1124-Fr-1.jaf
11

23-06-2014 09:27:48
n

single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
9384.38 Hz
8
1.7459 sec

5.0000 sec
5.60 usec



1-13C
1KI-1124-Fr 13C-1.jdf

OBocF

Br
1f (13C)

RGAIN

L1 Al l 1
| : . PPM
2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 00
119
DFILE  3S1-83-Fr 19F-1.jdf
OBOC F COMNT  11-19F
DATIM  31-07-2014 09:11:39
OBNUC  19F
P EXMOD  single_pulse.ex2
AN F OBFRQ 470.62 MHz
OBSET 0.46 KHz
OBFIN 084 Hz
P F POINT 131072
FREQU 24038462 Hz
Br SCANS s
ACQT™M 05453 sec
1f (19F) PD 50000 sec
PWI 6.7 usee
IRNUC 19¥
CTEMP 2%6.7¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 38
|
100.0 90.0 $0.0 700 60.0 500 40.0 300 200 10.0 0.0 -10.0 -200 300 -40.0
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Ig-1H
DFILE  IKI-1116-Fe-1jdf

g
DATIM  23-06-2014 09:08:31
1
EXMOD  single_pubse.ex2

S OBFRQ 500.16 MHz
F OBSET 241 KHz
[ [ OBFIN 601 Hz
POINT 16384
F FREQU  938438Mz
SCANS 3
ACQT™ 17459 sec
| P 5.0000 sec
1 g (1 H) PWI 5.60 usec
IRNUC  1H
CTEMP 235¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0121z
RGAIN 26
|
| |
|
I o
2 o PPV
100 % 80 70 60 50 40 30 20 10 00
1g:13C
DFILE  IKI-1116-Fr 13C-1,jdf
[ COMNT  1g-13C
Me OBocF | DATIM 22062014 15:40:25
OBNUC  13C
EXMOD  single_pulse_dec
= OBFRQ 125,77 MHz
F { OBSET 787 KHz
OBFIN 4210z
POINT 32768
F FREQU ~ 39308.18 Hz
SCANS 64
ACQTM 08336 sec
D 20000 sec
19 (130) PWI 333 usec
IRNUC  1H
CTEMP 240¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.12Hz
RGAIN st

il

2000 1900 1500 1700 1600 1500 140.0 1300 1200 1100 1000 90.0 800 700 600 S0.0 400 300 200 10.0 0.0
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Ib-1H

OBocF

1h ('H)

Il L

9.0

60.0

PPM

40.0 30.0 200 46.0

BF
RGAIN

I
g

PPM
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7.0 60
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IKI-1116-Fr 19F-1.jdf
Ig:
22-06-2014 16:58:30
19F
single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz

1K1-1084-Frre-1.jdf
1b-1H

18-07-2014 13:15:27
1H

single_pulse.ex2
500.16 MHz
241 KHz
601 Hz
16384
938438 Hz
s

17459 sec
5.0000 sec
5.60 usec
IH
287¢
cpCL3
0.00 ppm
0.12 Hz



Ih-13C
DFILE 1KI-1084-Frre 13C-1.jdf
COMNT  1h-13C

DATIM 18072014 13:34:39
OBocF OBNUC  13C
EXMOD  siagle_pubse_dec
P OBFRQ 125,77 MHz
F OBSET 787 Kiz
OBFIN 421Hz
POINT 27
F FREQU ~ 39308.18 Hz
SCANS
ACQTM  08336sec
D 2.0000 sec
ih ( 1 3C) PW1 333 usec
IRNUC T
CTEMP %2¢
SLVWT  CDCL3
EXREF 77.00 ppm
BF 0.12Hz
RGAIN S8
|
|
Al
_PPM|

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 0.0

Ih19F
DFILE 1KI1-1084-Frre 19F-1.jdf
| COMNT  1h-19F
o BOC F DATIM 18-07-2014 13:43:33
OBNUC  19F
EXMOD  single_pulsc.ex2
= OBFRQ 470.62 MHz
F OBSET 0.46 KHz
OBFIN 034 Hz
POINT 131072
F FREQU 24038462 Hz
SCANS s
ACQT™M 0.5453 sec
D 50000 sec
1h (1%F) R S
IRNUC 19F
| CTEMP 25.7¢
SLVWT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 54
I . B PPM
100.0 90.0 500 0.0 60.0 500 400 300 200 100 00 -100 200 300 -40.0
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I

OBocF
ZE
F i
0
-0 | |
1i ('H) i
|
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i
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!
;
:i ’ X
OBocF
7 F
F
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1KI-1303-Fr-1.jaf
li-lH

19-06-2014 16:56:19
"

single_pulse.ex2
500.16 MHz
2.41 KHz
6.01 Hz

16384
9384.38 Hz
3

1KI-1303-Fr 13C-1.jdf
1]

19-06-2014 17:11:01
13C

single_pulse_dec
12577 MHz
757 KHz
421 Hz
32768
39308.18 Hz
256
0.8336 sec
2.0000 sec
333 usec
m
2A46¢
DLy
77.00 ppm
0.12 Hz
56
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OBocF
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70
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-10.0 -20.0

AN A

-30.0

PPM

-40.0

_pem|

00

1KI-1303-Fr 19F-1.jdf
1i-19F

19-06-2014 17:19:22
19F

single_pulse.ex2
470.62 MHz
046 KHz
0.84 Hz
131072
240384.62 Hz
8
0.5453 sec
5.0000 sec
6.75 usec
19F
240
CDCL3
0.00 ppo
0.2 Hz
38

1KI-1107-Frlre-1.jdf
1j-1H
26-06-2014 16:25:06
"
single_palse.ex2
500.16 MHz

2.41 KHz

601 He

16384

938438 Hz
8
1.7459 sec
5.0000 sec
5.60 usec
m

236
CDCL3



1-13C

OBocF

Ph ZE

F
1j (°C)

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 S$00 700 600 500 400 300 200 10.0 00

1j:19F

OrBoc F

Ph F

1j (1%F)

100.0 90.0 80.0 700

500

DFILE 1KI-1107-Frl 13C-1.§df

COMNT 1

DATIM 26-06-2014 10:05:36

OBNUC 13C

EXMOD  singie_pulse_dec

OBFRQ 125.77 MHz

OBSET 787 KHz

OBFIN 421 Hz

POINT 32768

FREQU 39308.18 Hz

SCANS 128

ACQT™M 08336 sec

PD 2.0000 sec

M 3.33 usec

IRNUC ™

CTEMP 242¢

SLVNT €nCL3

EXREF 77.00 ppm

BF 0.12 Hz

RGAIN 56

|
|
|
DFILE 1KI-1107-Fr1 19F-1.jdf
COMNT  1j-19F
DATIM 26-06-2014 10:11:21
OBNUC 19F
EXMOD  single_pulse.ex2
OBFRQ 470,62 MHz
OBSET 0.46 KHz
OBFIN 0.84 Hz
POINT 131072
240384.62 Hz
SCANS 8
ACQT™ 0.5453 sec
PD 5.0000 sec
PWI1 6.75 usec
IRNUC 19F
CTEMP
SLYNT €pCL3
EXREF 0.00 ppm
BF 0.2 He
RGAIN 2
1 : J
P = oo o PPy
40.0 30.0 20,0 10.0 00 -100 ~20.0 -30.0 -40.0
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1k1H
DFILE 3SI46-FR3-1.jaf
COMNT  1k-1H

OBocF DATIM 28062014 14:12:12
OBNUC 1N
_ EXMOD  single_pulse.ex2
OBFRQ 500,16 MHz
F OBSET 241 KHz
OBFIN 601 Hz
F POINT 16384
FREQU 938438 Hz
SCANS s
ACQT™M 17459 sec
1 k (1 H) PD 5.0000 sec
PWI 560 usec
IRNUC 1
CTEMP 29¢
SLVWWT  €DCL3
EXREF 724 ppm
BF 012 Hz
RGAIN %

- = 2 PPM
|
100 90 80 70 60 50 a0 30 20 10 00
1k-13C
DFILE  3SI46.-FR3 13C-1df
COMNT  1k-13C
OBocF DATIM  2506-2014 13:08:56
OBNUC  13C
EXMOD  single_pulse_dec
4 OBFRQ 125.77 MHz
F OBSET 787 KHz
OBFIN 421 He
| POINT 37768
F FREQU  39308.18 Hz
SCANS 64
ACQT™M 0.8336 sec
D 2.0000 sec
1k (13C) Wi 333 wee
IRNUC 1
CTEMP 2use
SLVNT  CDCL3
EXREF 77,00 ppm
BF 0.12 He
RGAIN 8
|
L 1 l
_PPM
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1k-19F
3S1-46-FR3 19F-1.jdf
k-

OBocF

k-
25062014 13:16:52
19F

C
EXMOD  single_pulse.ex2

= OBFRQ 47062 MHz
F OBSET 046 Kz
| OBFIN 0.84 Hz
| poINT 131072
F FREQU 24038462 Hz
SCANS ]
ACQTM 05483 sec
1 k (1 9 F) PD 5.0000 sec
W1 675 use
IRNUC  19F
CTEMP uie
SLVT  CDCL3
EXREF 0.00 ppm
BF 012 Hz
RGAIN 38
| g
- o PPy
1000 %00 500 700 00 00 400 300 200 100 00 400 200 300 400
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3a
DFILE 1KI-360-Fr-2.jdf
21-01-2013 19:22:53
1H

CF
3
EXMOD  single_pulse.ex2

N OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 601 Hz
POINT 16384
FREQU 938438 Hz
N SCANS 8
ACQT™ 17459 sec
Ph PD 50000 sec
PWI 561 usec
(2)-3 1H IRNUC  1H
- CTEMP 27¢
aa ('H) SLVNT  CDCL3
[ EXREF 0.00 ppm
i BF 0.12 Hz
\ i RGAIN 30
| ‘
| '
| PPM
100 90 80 70 60 50 m 30 20 10 00
3aa-13C
DFILE  IKI-360-Fr 13C-3jdf
COMNT

3aa-13C
DATIM 24-01-2013 17:14:57

CF
P h/%( 3 OBNUC  13C
EXMOD  single_pulse_dec
OBFRQ 125.77 MHz

N OBSET 787 KHz
OBFIN 421 Hz
POINT 32768
FREQU  39308.18 Hz
SCANS 560
N ACQTM 08336 sec
Ph PD 2.0000 sec
PW1 334 usec
| IRNUC  1H
| CTEMP 269¢
(Z£)-3aa (‘I 3C) SLVNT  CDCL3
| EXREF 77.00 ppm
‘ BF 0.12 Hz
RGAIN s6
{ ‘ |
| i A J ]
PPM

I .
2000 190.0 1800 1700 1600 1500 140.0 130.0 1200 1100 1000 900 800 700 60.0 500 400 300 200 100 00
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3aa-19F
DFILE 1K1-360-Fr 19F-1.§df
COMNT  Jaa-19F
DATIM 24-01-2013 17:50:20

7 CF3
PhNY S W

OBFRQ 47062 MHz
N OBSET 0.46 KHz
OBFIN 0841z
POINT 131072
FREQU 240384462 Hz
SCANS 8
ACQTM 05483 sec
N D 50000 sec
Ph PWI 675 usee
IRNUC  19F
CTEMP %3¢
SLVNT  CDCL3
(Z)-3aa (1 QF) EXREF 0.00 ppm
BF 012 Hz
RGAIN 40

PPM
1400 1300 1200 1100 1000 900 500 700 60.0 50.0 400 300 200 100 00 100
Jab1H
DFILE  3SY-30-Fr-1jdf
CF COMNT b-1H
AN 3 DATIM  11-06-2014 20:41:53
Ph OBNUC  IH
EXMOD  single_pulse.ex2
N OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
N ACQTM 1.7459 sec
Me PD 50000 sec
PWI 5.60 usec
IRNUC  TH
_ 1 CTEMP 230¢
(2)-3ab (H) SLVNT  CDCL3
| EXREF 0.00 ppm
BF 0.12 Hz
l RGAIN 46
|
[
| |
| |
| ]
| 1
|
|
|
] |
i |
- | !
PPM
100 9.0 80 7.0 6.0 50 40 30 20 1.0 0.0
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Ph/\/CFS
N
)
Me
(2)-3ab (13C)

DFILE
COMNT
DATIM

OBNUC
EXMOD
OBFRQ

OBFIN
POINT
FREQU
SCANS
ACQT™M

PWI
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

PPM

i - s
2000 190.0 180.0 1700 160.0 1500 140.0 130.0 1200 110.0 1000 900 80.0 700 60.0 500 400 300 200 100 00

)
N
Me
(2)-3ab (19F)

140.0 1300 1200 1100

90.0

80.0

60.0

RGAIN

PPM

50.0 400 300 200 10.0 0.0 -100

S-47

3SY-30-Fr 13C-1.jdf
3ab-13C
11-06-2014 23:58:54

single_pulse_dec
125.77 MHz
787 KHz
4.21 Hz
32768
39308.18 Hz
4096

0.8336 sec
2.0000 sec
3.33 usec
H
233¢
CDCL3
77.00 ppm
0.12 Hz
56

3SY-30-Fr 19F-1.jdf
3ab-19F

12-06-2014 08:52:26
19F

single_pulse.ex2
470,62 MHz
0.46 KHz
034 Hz



3ac-1H
DFILE 1KI-339-Fr-2.jdf

3ac-1H
DATIM 28-01-2013 17:02:25

CF
Ph/\/ 3 OBNUC  1H
EXMOD  single_pulse.ex2
OBFRQ 500,16 MHz

N OBSET 241 KHz
OBFIN 601 Hz
POINT 16384
FREQU 938438 Hz
SCANS s

N ACQT™ 17459 see

B PD 5.0000 sec
PWI 5.61 usec

ocC IRNUC  1H
CTEMP 266¢

SLVNT CDpCL3

(Z)-3ac (1 H) EXREF 0.00 ppm

RGAIN 28
|
|
|
| |
| L
| PPM
100 20 80 70 6.0 50 40 30 20 .0 0.0
3ac-13C
DFILE 1KI1-339-Fr 13C-2.jdf
COMNT

DATIM 28-01-2013 18:01:20

CF
Ph/Y 3 OBNUC  13C
EXMOD  single_pulse_dec
12577 Mz

OBFRQ
N OBSET 787 Kz
OBFIN 421 Hz
POINT 32768
FREQU ~ 39308.18 Hz
SCANS 1120
N ACQTM 0.8336 sec
2.0000 sec
Boc i 3.34 usee
SLVNT cpCL3
(Z)'Sac (130) EXREF 77,00 ppm
BF 012 Hz
RGAIN 56

PPM

|
2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 10.0 0o
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Ph/\/CFS
N
o
Boc
(2)-3ac (1°F)

140.0 1300 1200 1100

PR CFa
N
o

(Z)-3ad ('H)

100 920 80

PPM
900 500 700 600  S00 400 300 200 100 0.0 100
|
PPV,
7.0 60 50 4.0 30 20 10 0.0
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ACQT™
PD

W1
IRNUC
CTEMP
SLVNT

BF
RGAIN

1KI1-339-Fr 19F-1.jdf
3ac-19F

25-01-2013 18:54:08
19F

single_pulsc.ex2
470.62 MHz
0.46 KHz
084 Hz
131072
240384.62 Hz

6.75 usec
19F
268 ¢
CpCL3
0.00 ppm
0.12 He
40

1K1-361-Fr-2.jdf
Jad-1H

21-01-2013 18:43:55
m
siogle_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
938438 Hz
8

1.7459 sec
5.0000 sec
5.61 wsec
H
265¢
<pCL3
0.00 ppm
0.12 Hz
36



Ph7 Y CFs
N
)

(Z2)-3ad ('3C)

i

1K1-361-Fr 13C-1,jdf
3

21-01-2013 19:15:02
13C

single_pulse_dec
125.77 MHz
7.87 KHz
421 0z
32768
39308.18 Hz
560

e
‘ PPM.
2000 1900 1800 170.0 1600 1500 1400 1300 1200 1100 1000 9.0 500 700 600 S00 400 300 200 100 00
3ad-19F
DFILE  IKI361-Fr 19F-1jdf
CF COMNT  3ad-19)
P AN 3 DATIM  24-01-2013 17:58:04
h OBNUC  I9F
EXMOD  single_pulse.ex2
N OBFRQ 470.62 MHz
OBSET 0.46 KHz
OBFIN 084 Hz
POINT 131072
FREQU 240384.62 Hz
SCANS 8
O ACQTM 05453 sec
PD 5.0000 sec
PWI 675 usec
Z d 19 IRNUC  19F
- CTEMP ¢
( )3a ( F) SLVNT  €DCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 40
|
|
i
B PPM
1200 1100 1000 900 50.0 70.0 60.0 50.0 40.0 200 10.0 00 -100

140.0 1300
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DFILE ISY-31-Fr-1.jdf

3ac-1H
12-06-2014 16:56:39
H

CF

Ph Ny e
EXMOD  single_pulse.ex2
OBFRQ 500.16 MHz

N OBSET 241 Kiiz
OBFIN 601 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS s
ACQTM 17459 see
PD 50000 sec
PWI 5.60 usec
1 IRNUC  IH
- CTEMP 231
(Z2)-3ae ('H) S cods
EXREF 0.00 ppm
BF 012 Hz
RGAIN 36

100 %0 80 70 60 50 0 30 20 10 00
30e-13C
DFILE  3SV-31-Fr 13C-1.jdf
CF COMNT  3ae-l
AN 3 DATIM  14-06-:2014 00:05:31
Ph OBNUC  13C
EXMOD  single_poise_dec
OBFRQ 12877 Mz
N OBSET 787 Kiz
OBFIN 4210z
POINT 32768
FREQU 3930818 Hz
SCANS
ACQTM 08336 sec
D 20000 sec
1 333 usee
13 IRNUC  1H
CTEMP n8c
(Z)-3ae ( C) SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.12Hz
RGAIN 58
|
[
Ll
PPM

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 500 700 600 500 400 300 200 100 00
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(Z)-3ae (19F)

140.0 130.0 1200 100 100.0

Jaf-1H

Ph/\/ CFs

N

Me
(2)-3af (1H)

2.0 80

DFILE  3SY-31-Fr 19F re-1.jdf
COMNT  3ae-19F
DATIM  14-06-2014 09:20:36
OBNUC  19F
EXMOD  single_pulse.cx2
OBFRQ 470.62 MHz
OBSET 0.46 KHz
OBFIN 084 Hz
POINT 131072
FREQU 240384.62 Hz
SCANS 8
ACQTM 0.5453 sec
PD 5.0000 sec
PWI 675 usec
IRNUC  19F
CTEMP 32c
SLYNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 48
. PPM
90.0 50.0 70.0 60.0 50.0 400 300 200 100 0.0 -100
DFILE  3SY-29-Fr.1.jdf
COMNT  3af-1H
11-06-2014 19:33:58
J H
EXMOD  single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 241 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 938438 Hz
SCANS 8
ACQTM 1.7459 sec
PD 5.0000 sec
PWI 5.60 usec
IRNUC  1H
CTEMP 29¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 38
||
[ |
L
| I
| 1
() i
" 3
{ A l],
£ 1l
I
PM
7.0 60 50 4.0 30 20 1.0 0.0
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3af-13C

Ph/\( CFs

N

Me
(2)-3af (13C)

I8!

2000 1900 1800 1700 1600

Me
(2)-3af (19F)

140.0 1300 1200

1500 1400

100.0

130.0

90.0

1200

1100

70.0

1000 90.0

700 600

S-53

50.0

40.0

300 200

100

0o

0o

=100

PPM

RGAIN

38Y-29-Fr 13C-1.jdf

3af-13C

11-06-2014 20:24:44

13¢

single_pulse_dec
125.77 MHz

3SY-29-Fr 19F-1.jdf
[-19F

12-06-2014 08:57:58

19F

single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz
8

0.5453 sec
5.0000 sec
6.75 usec



DFILE 3SY-32-Fr-1.jdf
1H

C F3 DATIM  12-06-2014 17:03:27
Ph™ ™ OBNUC  1H
EXMOD  single_pulse.cx2
OBFRQ 500.16 MHz
N OBSET 241 KHz
OBFIN 601 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS [}
ACQTM 17459 sec
P 5.0000 see
PWI 5.60 usec
Ph IRNUC  1H
CTEMP n2e
SLVNT  CDCL3
I EXREF 0.00 ppm

BF 0.12 Hz
M

(Z)-3ag ('"H) RoA

| [
\
} b
! !
it il { '
PPM.
100 920 80 7.0 6.0 50 40 3.0 20 1.0 0.0
Jag13C
DFILE 3SY-32-Fr 13C-1.jdf
COMNT  3ag-1
S C F3 DATIM  12-06-2014 17:83:2§
Ph OBNUC  13C
EXMOD  single_pulse_dec
OBFRQ 12577 MHz
N OBSET 787 KHz

| OBFIN 421 Hz
POINT 32768

| FREQU 39308.18 Hz
SCANS 1024
ACQT™ 0.8336 sec
D 2.0000 sec
PWI 3.33 usec

Ph [ IRNUC  1H

| CTEMP 235¢
SLYNT CpCL3

| EXREF 77.00 ppm

(Z2)-3ag (13C) R %

L] |

2000 190.0 1800 170.0 1600 1500 1400 1300 1200 1100 1000 900 SO0 700 600 SO0 400 300 200 100 00

PPM
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DFILE 3SY-32-Fr 19F-1.jaf
19F

CF COMNT
AN 3 DATIM  14-06-2014 09:26:16
Ph OBNUC  19F
EXMOD  single_pulse.ex2
OBFRQ 470,62 MHz
N OBSET 046 KHz
OBFIN 0.84 Hz
POINT 131072
FREQU 24038462 Hz
SCANS 8

ACQTM 0.5453 sec

Ph
(Z2)-3ag (°F)

PPM.

400 1300 1200 1100 1000 900 500 700 600 S0 0.0 300 200 100 0.0 -10.0
3ab-1H
3SY-35-Fr-1.jdf
CF 3abe1R
P h AN 3 17-06-2014 20:57:32
o
EXMOD  single_pulse.ex2
N OBFRQ 500.16 MHz
OBSET 241 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
ACQT™ 17459 sec
PD 5.0000 sec
PWI 5,60 usec
IRNUC  1H
(Z)-3ah (1 H) CTEMP 2u3e
SLVNT  CDCL3
EXREF 0.00 ppm
BF 012 Hz
| RGAIN 0
i
|
|
|
|
|
|
9l I
PPM
100 90 80 7.0 60 50 40 30 20 10 00
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T DFILE 3SY-3S5-Fr 13C-1.jdf
3ah-13C

C F COMNT
P h/\( 3 DATIM  17-06-2014 21:47:22
OBNUC  13C
EXMOD  single_pulse_dec
N OBFRQ 125.77 Mz
OBSET 787 KHz
OBFIN 421 Hx
POINT 32768
FREQU  39308.18 Hz
SCANS 1024
ACQTM 08336 sec
»D 20000 sec
W1 333 usec
IRNUC  1H
(Z)_3ah (13C) CTEMP U6
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 54

PPM

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 0.0

3ah-19F
DFILE  3SY-35-Fr 19F-1.jdf
COMNT  3ah-19F
e C F3 DATIM  18-06-2014 08:54:40
Ph OBNUC  19F
EXMOD  single_pulse.ex2
N OBFRQ 470.62 MHz
OBSET 0.46 Kz
OBFIN 084 Hz
POINT 131072
FREQU 24038462 Hz
SCANS 3
ACQTM 05483 sec
P 50000 sec
PWI 6.75 usee
19F
19 ) 244¢
(Z)-3ah ("°F oS
0.00 ppm
0.12 Hz
.

PPM

1400 1300 1200 100 1000 90.0 80.0 700 60.0 500 40.0 300 200 100 00 -10.0
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3ai-1H
DFILE 3SY-45 Fr-1.jaf
COMNT  3ai-lH

CF;
DATIM 25062014 14:58:51
Ph/k( OBNUC  1H
EXMOD  single_pulse.ex2

N OBFRQ 500.16 MHz
OBSET 241 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
ACQTM 1.7489 sec
PD 5.0000 sec
PWI 5.60 usec
. IRNUC  IH

(Z)-3a| (1 H) CTEMP 239¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz

| RGAIN 44
|
| PPM
10.0 9.0 80 7.0 60 50 40 30 20 1.0 0.0

DFILE 3SY-45-Fr 13Cre-1.jdf
3ai-13C

DATIM 29-06-2014 15:47:30
13c

CF
Ph/\/ 3 OBNUC
EXMOD  single_pulse_dec
OBFRQ 125.77 MHz

N OBSET 7.87 KHz
OBFIN 421 Hz
POINT 32768

FREQU 39308.18 Hz
2048

(Z2)-3ai (3C)

i L Lokl

s ey ) " ) w
§ PPM.

2000 1900 180.0 1700 1600 150.0 1400 1300 1200 1100 1000 900 800 700 600 SO0 400 300 200 100 0.0
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(Z)-3ai (°F)

140.0 130.0 1200 100 100.0 90.0 80.0 70.0 60.0 500

3ba-1H

o CFs

)

(Z)-3ba (H)

MeO

40.0

PPM

300 200 10.0 00 -10.0

RGAIN

PPM

30 20 1.0 0o
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3SY-45-Fr 19F-1.jdf
3ai-19F

29-06-2014 18:25:46
19F

single_pulse.ex2
470.62 MHz
046 Kz
0.84 Hz
131072
24038462 Hz
8

0.5453 sec
5.0000 sec
6.75 usec
19F
26¢
CDCL3
0.00 ppm
0.12 Hz
52

1KI-1295-Fr-1jdf
3

17.06-2014 18:37:08
H

single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz
16384
938438 Hz
3
1.7459 sec
5.0000 sec
5.60 usec
1
242¢
coCLs
0.00 ppm
012 Hz
34



3ba-13C
DFILE 1KI-1295-Fr 13C-Ljdr

C F3 COMNT  3ba-13C
X DATIM  17-06-2014 19:27:43
OBNUC  13C
EXMOD  single_pulse_dec

OBFRQ 125.77 MHz
OBSET 7.57 KHz

N
Meo OBFIN 421 Hz
POINT 32768
e e
N
Ph

(2)-3ba (3C) e

PPM

2000 1900 1800 170.0 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 10.0 0.0

3ba-19F
DFILE 1KI-1295-Fr 19F-1.jdf
COMNT  3ba-19F

C Fs DATIM 18062014 08:37:59
AN OBNUC  I9F
EXMOD  single_pubse.ex2
OBFRQ 470.62 MUz
N OBSET 0.46 KHz
OBFIN 084 Hz
MeO POINT 131072
FREQU 24038462 Hz
SCANS 3
ACQTM 05483 sec
N PD 5.0000 sec
PWI 678 usec
Ph IRNUC  19F
CTEMP 240¢
SLVWWT  €DCL3
(Z)_3ba (19F) EXREF 0.00 ppm
BF 0.12 iz
RGAIN %

PPM

140.0 130.0 1200 1100 1000 90.0 $0.0 T0.0 60.0 0.0 40.0 300 200 100 0.0 -10.0
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3eaIH
DFILE 1K1-1296-Fr-1.jdf

CF COMNT  3ea-
3 DATIM  17-06-2014 19:34:12
AN OBNUC  1H
EXMOD  single_pubse.ex2
OBFRQ 500.16 MHz
N OBSET 241 KHz
F.C OBFIN 601 Hz
3 POINT 16384
FREQU 938438 Hz
SCANS 3
ACQTM 17459 sec
N PD 5.0000 sec
P h W1 5.60 usec
IRNUC  1H
CTEMP le

(2)-3ca ('H) T T

RGAIN 32

|
100 20 80 70 60 S0 40 30 20 0 0.0
3ea-13C
1K1-1296-Fr 13C-1.jdf
Jea-13C
C F3 17-06-2014 20:24:07
X 13¢
EXMOD  single_pulse_dec
OBFRQ 12577 MHz
N OBSET 787 KHz

FsC | mo
N 1024
N
PWI1

Ph
(Z)-3ca (13C) (

PPM

2000 1900 1800 1700 1600 1500 1400 130.0 1200 1100 1000 900 800 700 600 500 400 300 200 100 0.0
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3ca-19F

CF;

L

Ph
(Z)-3ca (19F)

F3C

|
J .0
N CF3
N
")
N
Ph
(2)-3da (1H)
||
’ i
]
?

DFILE 1KI-1296-Fr 19F-1.jdf

COMNT  3ea-19F

DATIM 18-06-2014 08:44:20

OBNUC  19F

EXMOD  single_pulsc.ex2

OBFRQ 470.62 MHz

OBSET 046 KHz

OBFIN 0.84 Hz

POINT 131072

FREQU 240384.62 Hz

SCANS 8

ACQT™ 0.5453 sec

PD 5.0000 sec

PWI 6.75 usec

IRNUC 19F

CTEMP AUl

SLVNT cpCL3

EXREF 0.00 ppm

BF 0.12Hz

RGAIN 40

PPM
40.0 300 200 100 0.0 100
DFILE 1KI-1297 Fr-1.jdf
COMNT  3da-1H
DATIM 24-06-2014 15:30:02
OBNUC n
EXMOD  single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 938438 Hz
SCANS 8
ACQT™ 1.7459 sec
PD 5.0000 sec
PWI1 5.60 usec
IRNUC H
CTEMP Ule
SLVNT €pCLs
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 40
L )
PPM
30 20 1.0 00
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3da-13C

DFILE  IKI-1297-Fr 13C-1.jdf
CF COMNT  3da-
AN 3 DATIM  24-06-2014 18:40:27
OBNUC  13C
EXMOD  single_pulse_dec
N OBFRQ 12577 MHz
OBSET 757 KMz
F OBFIN 421 Hz
POINT 32768
FREQU ~ 39308.18 Hz
SCANS 1024
N ACQT™M 0.8336 sec
¥ 2,000 sec
Ph 1 333 usec
IRNUC  1H
CTEMP 25c
SLWWT  €DCL3
(Z)-3da (130) EXREF 77,00 ppm
| BF 0.12 Hz
RGAIN 54
|
|
I
’
|1
it | ‘LI L e
PPV
2000 1900 1500 1700 1600 1500 1400 1300 1200 1100 1000 900 $00 700 600 500 400 300 200 100 00
3da-19F
DFILE  1KI-1297-Fr 19F-Ljdf
CF COMNT  3da-19F
AN 3 DATIM  2406.2014 20:12:27
OBNUC  19F
EXMOD  single_pulse.ex2
N OBFRQ 470.62 MHz
OBSET 0.46 Kz
F OBFIN 0.84 Hz
POINT 131072
FREQU 24038462 Hz
SCANS 8
N ACQTM 0.5453 sec
P 50000 sec
Ph PWIL 6.75 usec
IRNUC  19F
1 CTEMP 239¢
SLVNT  CDCL3
(Z)'sda ( gF) EXREF 0.00 ppm
BF 012 Hz
RGAIN 48
| I
PPM
MO0 1300 1200 1100 1000 900 800 700 600 SO0 400 300 200 100 00 100
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N CF3

)

(Z2)-3ea (1H)

Cl

o CFs

)

(2)-3ea (13C)

Cl

) L

6.0

50 40

30

20

PPM

DFILE

CTEMP
SLVNT
EXREF
BF

RGAIN

2000

190.0

180.0

1700

160.0

150.0

140.0

1300

1100

1000 %00 800

700 600
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50.0

400

300

200

PPM

IKI-1315-Fr-1.jdf
3ea-1H

29-06-2014 18:33:09
1H

single_pulse.ex2
500.16 MHz
241 KHz
601 Hz
16384
938438 Hz
8

1.7459 sec
5.0000 sec
5.60 usec
m
237¢
CpCL3
0.00 ppm
0.12 Hz
32

1KI-1315-Fr 13C-1.jdf
Jea-13C




DFILE 1KI-1315-Fr 19F-1.jdf
3ea-19F

6ATIM 30-06-2014 09:00:27
19F

C F3 OBNUC

AN EXMOD  single_pulse.ex2
OBFRQ 470.62 MHz
OBSET 0.46 KHz
N OBFIN 084 Hz
CI POINT 131072
FREQU 24038462 Hz
SCANS 8
ACQT™ 0.5453 sec
PD 5.0000 sec
N PWI 6.75 usec
P h IRNUC 19F
CTEMP 24dc
SLVNT o3

(2)-3ea (°F) o

PPM
1400 1300 1200 1100 1000 %0 0.0 700 600  S00 400 300 200 100 00  -100
MalH
DFILE  IKI1385-Frol.jdf
CF COMNT  3fa-1H
X N 3 DATIM  20-08-2014 18:28:41
OBNUC  1H
| EXMOD  single_pulse.ex2
N OBFRQ 00,16 MHz
= OBSET 241 KHz
Br OBFIN 601 Hz
POINT 16384
FREQU 938438 Hz
SCANS 3
N ACQTM 17459 see
D 50000 sec
Ph PWI 5.60 usec
IRNUC  1H
CTEMP 285¢
(Z)_3fa (1 H) SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 3

PPM

16‘0 2.0 8.0 70 6.0 50 40 30 20 1.0 00
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3130
DFILE 1KI-1385-Fr 13C-1.jdf

CF COMNT  3fa-13C
AN 3 DATIM  20-08-2014 20:09:26
OBNUC  13C
EXMOD  single_pulse_dec
N OBFRQ 12577 MHz
T 787 KHz
B r 421 Hz
32768
39308.18 He
2048
N 08336 sec
2.0000 see
P h 3.33 usec
"
_ 13 ) L3
(Z)-3fa (13C s’
0.12 Hz
54
|
|
’ |
(U
| J | Ii J
I - PPM
)
2000 1900 1500 1700 1600 1500 1400 1300 1200 1100 1000 90.0 800 700 60.0 500 400 300 200 100 00
36-19F
| DFILE  IKI-1385-Fr 19F-1,jdf
CF COMNT  3fa-19F
AN 3 DATIM  20-08-2014 20:14:28
OBNUC  19F
EXMOD  siogle_pulse.ex2
OBFRQ 470,62 MHz
N OBSET 0.46 KHz
Br OBFIN 034 Hz
POINT 131072
FREQU 24038462 Hz
SCANS $
N ACQTM 0.5453 sec
PD 50000 sec
Ph PWI 6.75 usee
IRNUC  19F
283c
CpCL3
BF 012 Hz
RGAIN “
L PPM
800 700 600 S0 400 300 200 100 00 -100

1400 1300 1200 100 100.0 2.0
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3ga-1H
Me

o CFs

N

N
Ph

(Z2)-3ga ('H)

Me
N CF3
N
N
Ph
(Z)-3ga (3C)
J
\
|
(|
1| |
LA )
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQT™M
PD

PWI
IRNUC
CTEMP
SLVNT
EXREF

BF
RGAIN

1K1-1299 Fr-1.jf

3ga-1H

24-06-2014 15:43:56
H

1
single_pulse.ex2
500.16 MHz

241 KHz

1K1-1299-Fr 13C-1.4df
Jga-13C
24-06-2014 19:38:29
13C
single_pulse_dec
125.77 MHz
787 KHz
4.21 Hz
32768
39308.18 Hz
1024
0.8336 sec



3ga-19F
Me
CF4

N
Ph
(Z2)-3ga ('°F)

|
N CF3
N
N
Ph
(2)-3ha (1H)
1
|
m 1 I [
| ,
i PPM
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1KI-1299-Fr 19F-1.jaf
3ga-19

24-06-2014 20:09:20
19F

single_pulse.ex2

470,62 MHz
0.46 KHz

TKI-1348-Fr-1.jdf
3ha-1H

22-07-2014 19:31:53
H



3a-13C

XN CF3

N

N
Ph

(Z)-3ha (13C)

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 50.0

Iba-19F

Ph
(Z)-3ha (19F)

140.0 1300 1200 1100 1000 90.0 80.0 7.0 60.0

0.0
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300

_PPM

800 700 600 500 400 300 200 100 0.0

RGAIN

200 10.0 0.0 <100

1KI-1348-Fr 13C-1.jdf
3ha-13C

224072014 20:22:36
13C

single_pulse_dec
12577 MHz
7.87 KHz
421 Hz

32768
39308.18 Hz
1024
0.8336 sec

2.0000 sec
333 usec

1KI-1348-Fr 19F-1.jdf

3ha-19F

23-07-2014 09:56:31

19F

single_pulse.ex2
470.62 MHz



3ia-1H

~CFa
N
o)
-0
Ph
(Z)-3ia ('H)
|
R |
| mne
i il
i- ]
R == o peM
ul.o 9.0 8.0 7.0 6.0 50 40 3.0 20 1.0 0.0
~CF3
N
O\/
o)
N
Ph
(2)-3ia (13C)
| ;
‘ |
|
{1l :
L l |
Iul).ﬂ 1500 1400 1300 1200 1100 1000 9.0 80.0 700 0.0 S0.0 400 300 200 100 00 i

1900 1800 1700 160.0

S-69

1KI-1304-Fr re-1jdf
3ia-1H
21062014 16:14:24

1H
single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz
16384
9384.38 Hz
8

1.7459 sec
5.0000 sec
5.60 usec
1H
245¢
€DCL3
0.00 ppm
0.12 Hz
50

1KI-1305-Fr 13C-1.jdf
Jia-13C
21-06-2014 14:39:41
13C
single_pulse_dec

12577 Mz

787 KHz
421 Hz

32768
39308.18 Hz
1024
08336 sec
2.0000 sec
333 usec
H
249¢
€nCL3
77.00 ppm
0.12 Hz
56



3ia-19F

CF5

Ph
(Z)-3ia (19F)

140.0 1300 1200 1100 100.0 90.0

@3p-1H

PhWCFS
)
N
Ph

(2)-3ja (*H)

100 9.0 30 7.0

0.0 60.0 50.0 400 30.0

S-70

PPM

00 -10.0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS

PPM

1KI-1304-Fr 19F-1.jdf
3in-19F

21-06-2014 18:11:30
19F

single_pulse.ex2
470,62 MHz
046 KHz
0.84 Hz
131072
240384.62 Hz
8

IKI-1346-Frl-1jdf
(2)-3ja-1H
224072014 20:29:43
"
single_pulse.ex2
500.16 MHz
241 KHz
601 Hz

16384
9384.38 Hz
8
17459 sec

5.0000 sec
5.60 usec



(2)3j13C
DFILE  1KI-1346-Frl 13C-1jdf

COMNT  (Z)-3ja-1

3C
Ph/\/\(CF3 DATIM  22-07-2014 21:21:11
OBNUC  13C
EXMOD  single_pulse_dec
OBFRQ 125,77 MHz

N OBSET 787 KHz
OBFIN 421 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 1024

N ACQTM 0.8336 sec

Ph PD 2.0000 sec
PWI1 3.33 usee
IRNUC  1H

. CTEMP 264¢
(Z)-3ja (130) SLVNT  CDCL3

EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 58

A I ).L;I [ L
) _PPM

2000 190.0 180.0 1700 1600 1500 1400 1300 1200 1100 1000 90.0 800 700 600 500 400 300 200 100 00

(Z)3)-19F
DFILE  IKI-1346-Frl 19F-1jdf
COMNT  (Z)-3ja-19F
DATIM  23-07-2014 09:89:24

CF
P h /\/\( 3 OBNUC 19¥F
EXMOD  single_pubse.ex2
OBFRQ 470.62 MHz

N OBSET 0.46 KHz
OBFIN 084 Hz
POINT 131072
FREQU 24038462 Hz
SCANS 8
N ACQT™M 0.5453 sec
PD 5.0000 sec
P h PWI 6.75 usec
IRNUC  19F
CTEMP 289¢
. SLVNT  CDCL3
(Z)_3la (19F) EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 50
A
[ _PPM
X 10.0 00 -10.0

S-71



(E)3ja-1H

Ph
~_CF3

)

(E)-3ja ("H)

100 % 80 70

(Ep3ja-13C

Ph
~_CF3

)

(E)-3ja (°C)

20

DFILE
COMNT

PPM

1.0 0.0

1K1-1346-Fr2re-1.jdf
(E)-3ja-1H
24-07-2014 09:23:21
m

single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
938438 Hz

DFILE  IKI-1346-Fr2 13C re-1jdf
COMNT  (E)-3ja-13C
DATIM  23-07-2014 00:01:14
OBNUC  13C

EXMOD  single_pulse_dec
OBFRQ 125.77 MHz
OBSET 787 KHz
OBFIN 421 Hz
POINT 32768

FREQU 39308.18 Hz
SCANS 2048

ACQTM 08336 sec

PD 2.0000 sec
PWI 333 usec
IRNUC  TH

CTEMP 261 ¢

SLVNT  €DCL3

EXREF 77.00

BF 012 He

RGAIN 58

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 500 700

S-72

600 S00 400

300 200 100 00



(E}3ja-19F

Ph
x_-CF3

)

(E)-3ja ("°F)

~CFs
N
Ph
(Z)-3ka (TH)
1
i
|

DFILE
COMNT
DATIM
OBNUC
EXMOD

S . | .
PPM
00 600 500 400 300 200 100 0 -100
DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
i
)
|
{
| 'l
! | ’}‘»
| \ bl ‘
’ Ay |
L | 1
PPM
60 0 40 30 20 10 00

S-73

TKI-1346-Fr2 19F-1.jdf
(E)-3ja-19F

23-07-2014 10:02:17
19F

single_pulse.ex2
470.62 MHz
0.46 KHz

3SY-51 Fr-1,jdf
(Z)-3xa-1H
26-07-2014 14:29:10
H
single_pulse.cx2
$00.16 MHz
241 KHz
601 Hz
16384

938438 Hz



(Z)-3ka-13C

N CF3

N

N
Ph

(Z)-3ka (13C)

L " £
had &
PPM

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 0.0
(Z)3%a-19F

AN CFS

(Z)-3ka (19F)

5E ) PPM
|
140.0 1300 1200 1100 1000 90.0 $0.0 T0.0 60.0 $0.0 400 300 200 100 0.0 -10.0

S-74

ISY-51 Fr-13Cre-1.jdf
(Z)-3ka-13C
26-07-2014 18:09:57
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz

32768
39308.18 Hz

RGAIN

3SY-51 Fr-19F-1.jdf
(Z)-3ka-19F
26-07-2014 18:15:16
OBNUC 19F




(E)-3ka-1H

~_CF3

)
Ph
(E)-3ka (H)

100 9.0 80

(E)»3ka-13C

~_CF3
[N]

N

Ph

(E)-3ka ('3C)

70

60

35192, 93-Fr-1.jdf
(E)-3ka-1H
20-08-2014 20:35:43
"
single_pulse.ex2
500,16 MHz
241 KHz
601 Hz

16384
938438 Hz

PPM

38192, 93-Fr 13C-1.jaf
(E)-3ka-13C
21-08-2014 03:06:49
13¢
single_pulse_dec
125.77 Mz
7.87 KHz
421 He
32768
39308.18 Hz

=
e
S

2000 1900 1800 1700 1600

1500
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1300

1200

1100

PPM

1000 90 800 700 600 SO0 400 300 200 100 0.0

S-75



(E)-3ka-19F

~_CFs

)

(E)-3ka (1°F)

1400 130.0 1200 1100

(Z2)-5aa (1H)

3.0

100.0

7.0

6.0

700

60.0

5.0

40

S-76

DFILE 3S1-92, 93-Fr 19F-1Ljdf
COMNT  (E)-3ka-19F
DATIM 21-08-2014 08:52:40

OBNUC  19F
EXMOD  single_pulse.ex2
OBFRQ 470,62 MHz
0.46 KHz
084 Hz
131072
FREQU 24038462 Mz
SCANS 8
ACQTM 05453 sec
5.0000 sec
PWI 6.75 usec
IRNUC  19F
CTEMP 280¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 50

PPM
300 200 10.0 0.0 -10.0
DFILE 1KI-1242-Fr re-1.jdf
COMNT a-1H
DATIM  22-05-2014 09:18:06
OBNUC  IH
EXMOD  single_pulse.ex2
OBFRQ 500.16 M.
OBSET 241 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
ACQT™M 1.7459 sec
PD 5.0000 sec
PWI 5.60 usec
IRNUC 1H
CTEMP 210¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 30
|
|
PPV,
30 20 Lo 0.0



Sa213C

Ph/\( CFs

Me

(2)-5aa (13C)

=

Ll

1KI-1242-Fr 13C-1.jdf
Saa-13C
22-05-2014 09:45:40
13C
pulse_dec
12577 MHz
787 KHz
421 Hz
32768
39308.18 Hz
52
0.8336 sec
2.0000 sec

RGAIN 56

PPM

7.01).0 1900 1800

Ph Y CFs

Me”

(2)-5aa (19F)

140.0 1300 1200 100 100.0

1700 1600 1500 1400 1300 1200

90.0

0.0

80.0

700

1000  90.0

60.0

800 700

600 500 400 300 200

S-77

200

10.0

100

0.0

0.0

1K1-1242-Fr 19F-1.jdf
Sas-19F
22-05-2014 09:53:02
19F
single_pulse.ex2
470.62 MHz
0.46 KHz

RGAIN 40

PPM.



DFILE 1K 1245-Fr-1.jdf

COMNT  Sab-1H

DATIM  22-05-2014 19:17:01
STl

EXMOD  single_pulse.ex2

OBFRQ 500.16 MHz
OBSET 241 Kz
OBFIN 601 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
CF ACQTM 17489 sec
3 PD 5.0000 sec
W1 5.60 usec
1 IRNUC  IH
CTEMP 24e
(Z)'sab ( H) SLVNT  CDCL3
EXREF 0.00
BF 012 Hz
RGAIN 3
|

PPM

I —
100 920 80 7.0 6.0 50 40 30 20 Lo 0.0

DFILE 1KI-1245-Fr 13C-1Ljdf
COMNT  Sab-13C
DATIM 22-05-2014 20:07:38

Ph™ ™ 3 OBNUC  13C
EXMOD  single_pulse_dec
OBFRQ 12577 MHz
7.57 KHz

P N OBSET
M e OBFIN 4.21 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 1024
C F ACQT™ 08336 sec
3 PD 2.0000 sec
W1 333 usec
13 IRNUC  1H
CTEMP 218¢
(Z)-Sab ( C) SLVNT L3
EXREF 77.00 ppm
BF 0.2 Hz
RGAIN 56

i
I |

1100 1000 900 800 700 600 SO0 400 300 200 10.0 0.0

PPM

|
2000 1900 1800 1700 1600 1500 1400 1300 1200

S-78



Sab-19F
DFILE 1K1 1245-Fr 19F-1.jaf
COMNT  Sab-19F
DATIM 23-05-2014 09:30:30

CFs
ph/\( g
OBFRQ 470,62 MHz

N OBSET 0.46 KHz
- OBFIN 0.84 Hz
Me POINT 131072
FREQU 24038462 Hz
SCANS 3
ACQTM 05483 sec
CF D 5.0000 sec
3 PW1 675 usec
IRNUC  19F
CTEMP 2M1c
(Z)-5ab (1 9F) SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 3
| |
L=k
PPV
400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 00  -100

Sac-1H

Ph/\( CFs

N
Me”

TKI-1340-Fr-1.jaf
Sac-1H

12407-2014 09:25:23
1H

single_pulse.cx2
500.16 MHz

OMe
(2)-5ac (1H) St codis

EXREF 0.00 ppm

BF
RGAIN

PPM

S-79



DFILE 1KI-1340-Fr 13C-1jdf
e-13C

RGAIN 54

|
‘ d

DR

PPM

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 00 700 600 500 400 300 200 100 0.0

Sac-19F
DFILE  IKI-1340-Fr 19F-1jaf
CF COMNT  Sac-19F
P h/%r 3 DATIM 12072014 10:23:38
OBNUC  19F
EXMOD  single_pulse.cx2
N OBFRQ 470.62 MHz
- OBSET 0.46 Kz
Me OBFIN 034 Hz
POINT 131072
FREQU 24038442 Hz
SCANS s
OMe ACOTM 05483 sec
PD 5.0000 sec
PW1 675 usec
IRNUC  19F
(Z)-5ac (19F) CTEMP 255¢
SLVNT  €DCL3
EXREF 0.00 ppen
BF 012 Hz
RGAIN I3
L
; PPV
|
MO0 1300 1200 1100 1000 S0 800 700 600 S0 400 300 200 100 00 100

S-80



Sad-1H

Ph/Y CFs

N

(Z)-5ad ('H)

100 2.0 80 7.0 60

Sad-13C

Ph”” YCFs

(Z)-5ad (13C)

Lol

50

PPV

20 1.0 0.0

2000 190.0 1800 1700 1600 1500 1400 1300 1200

100

1000 900

800 700

S-81

600 500 400

PP

300 200 100 00

1KI-1282-Fr-1.jdf
Sad-1H
27-05-2014 17:27:43
H
single_palse.ex2
500.16 MHz
241 Kz
6.01 Hz

16384
938438 Hz
8

17459 sec

1KI-1252-Fr 13C-1.jdf
Sad-13C

27-05-2014 17:53:52
13C

single_pulse_dec
125.77 MHz



(Z)-5ad (19F)

F
Ph/\/c 3
N
(2)-5ae (1H)
i
|
VI .

S-82

30

200 100 00

DFILE 1KI1-1252-Fr 19F-1.jdf

COMNT  Sad-

DATIM  27-05-2014 18:02:15

OBNUC 19

EXMOD  single_pulse.ex2

OBFRQ 470,62 MHz

OBSET 0.46 KHz

OBFIN 084 Hz

POINT 131072

FREQU 24038462 Hz

SCANS 8

ACQTM 0.5483 sec

PD 5.0000 sec

PWI 675 usec

IRNUC  19F

CTEMP 24¢

SLVNT pCL3

EXREF 0.00 ppen

BF 012 Hz

RGAIN 40

PPM
-100
DFILE
COMNT  Sae-1H
DATIM 29052014 17:17:01
OBNUC  1H
EXMOD  single_pulsc.cx2
OBFRQ 500.16 MHz
OBSET 241 KHz
OBFIN 601 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
ACQTM 17459 sec
PD 50000 sec
PW1 5.60 usec
IRNUC  1H
CTEMP 24¢
SLVNT  €DCL3
EXREF 0.00 ppm
BF 0.12Hz
RGAIN 30
PPM
0.0



See-13C

Ph/\( CFs

N

(2)-5ae (13C)

1KI-1255-Fr 13C-1.jdf
Sae-13C

29-05-2014 18:07:24
13C

2000 1900 1800 1700 1600 1500 1400 130.0

(2)-5ae (19F)

1400 130.0 1200 100 100.0 90.0 80.0

1200

oo

1000 9.0

800 700 600

S-83

300

50.0

200

400

30.0

10.0

200

0.0

10.0

<100

PPM.

_PPM

1KI-1255-Fr 19F-1.jdf
29-05-2014 18:15:38
19F

single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz
8

0.5453 sec
5.0000 sec
6.75 usec
19F
27¢
cpCL3
0.00 ppm
0.12 Hz
4



o /\(CFs

(2)-5af (TH)

(Z)-5af (13C)

RGAIN

1K1-1248-Fr-1.jdf
-1

2305-2014 16:15:28

H

single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
938438 Hz
8

1.7459 sec
5.0000 sec
5.60 usec
H
26¢c
<pCLy
0.00 ppm
0.12 Hz
34

1KI-1248-Fr 13C-1.jdf
Saf-13C

23-05-2014 17:07:27
13C

single_pulse_dec
125.77 MHz
7.87 KHz




Saf-19F

Ph/\/ CFs
HN

(Z2)-5af (1°F)

140.0 130.0 1200 1100 100.0 90.0 80.0 70.0 60.0

Ph CF;
HN
‘ (2)-5ag ('H)
i
l
| !

CF;

S-85

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI
IRNUC
CTEMP
SLVNT
EXREF

BF
RGAIN

1KI-1248-Fr 19F-1.jdf
Saf-19F

23-05-2014 17:15:26
19F

single_pulse.ex2
470.62 MHz
046 KHz
084 Hz
131072
24038462 Hz
8

0.5453 sec

5.0000 sec

6.75 usec
19F

217¢
cpeLs

0.00 ppm

012 Hz

“

ISY-64 Fr-1.jdf

1.7459 sec
5.60 usec
276¢

el

0.00 ppm
0.12 Hz
36



Sag-13C
DFILE  3SY-64 Fr-13C-1jdf
COMNT  Sag-13C

CF3
Ph/\/ DATIM 26072814 1615:56
EXMOD  single_pulse_dec
HN OBFRQ 125.77 Mz

OBSET 787 KHz
OBFIN 421 Hz
POINT 32768
FREQU ~ 39308.15 Hz
SCANS 1024
CF ACQTM 0.8336 sec
3 PD 2.0000 sec
W1 3.33 usec
(Z)-5ag (130) IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN b

PPM

2000 1900 150.0 1700 1600 1500 1400 130.0 1200 1100 1000 900 800 700 600 500 400 300 200 100 0.0

Sag-19F
DFILE  35Y-64 Fr-19F-1,jdf

COMNT  Sag-19F
DATIM  26-07-2014 16:27:3§

CFy
Ph Y S,
OBFRQ 470.62 MHz

H N 0.46 KHz
0.84 Hz
131072
FREQU  240384.62 Hz
SCANS 8
ACQTM 05453 sec
C F PD 5.0000 sec
3 W1 675 usec
IRNUC  19F
(Z)-Sag (19F) CTEMP Mde
SLVNT  CDCL3
EXREF 0.00 ppm
BF 012 Hz
RGAIN 38

PPM

140.0 1300 1200 1100 100.0 90.0 80.0 700 60.0 500 400 30.0 200 10.0 0.0 -10.0

S-86



Sab-Fr

Ph/\( CFs

HN

Cl

(Z)-5ah ('H)
|
| |
|
u
| |
PR AL Y =) E ; ,!.h].' A L
PR CFa
HN
Cl
(Z)-5ah (13C)
L DUl L
NL“ 190.0 1800 170.0 1600 1500 1400 1300 1200 1100 100.0 900 800 700 600 500 400 0 200 10.0 00 -100

S-87

IRNUC
CTEMP
SLVYNT
EXREF
BF
RGAIN

ISY-65,69-Fr-1.jdf
Sab-Fr

30-07-2014 17:30:25
m

single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz
16384
938438 Hz
8

1.7459 sec

5.0000 sec

5.60 usec
1H

2.1c
ACETN

236 ppm
0.2 Hz
E

ISY-65,69-Fr 13C-1.jdf
Sah-13C

30-07-2014 19:11:11
13C

single_pulse_dec
12577 MHz
787 KHz
4.21 Hz
32768
39308.18 Hz
2048

0.8336 sec
2.0000 sec
333 usec



Sah-19F

Ph/\/ CFs

1400 1300 1200 1100 100.0 90.0

Ph Y CFs

HN

OMe
(2)-5ai (H)

100 9.0 80 7.0

HN

(Z)-5ah (19F)

Cl

80.0 70.0 60.0 50.0

6.0 50

40

DFILE 3SY-65.69-Fr 19F-1.jdf
COMNT  S5ah-19F
DATIM 30072014 19:17:31

OBNUC  19F
EXMOD  single_pulse.ex2
OBFRQ 470.62 MHz
OBSET 046 KHz
OBFIN 084 Hz
POINT 131072
FREQU Hz
SCANS 3
ACQT™ 0.5453 sec
PD 50000 sec
PWI 6.75 usec
IRNUC  19F

CTEMP

SLVNT  ACETN
EXREF 0.00

BF 0.12Hz
RGAIN 4

PPM
00 <100
DFILE 1KI1-1398-Fr-1.jdf
COMNT  Sai-1H
DATIM 27-08-2014 19:05:15
OBNUC H
EXMOD  single_pulse.ex2
OBFRQ 500.16 MHz
OBSET
OBFIN
POINT
FREQU
SCANS 8
ACQT™ 1.7459 sec
PD 5.0000 sec
PWI1 $.60 usec
IRNUC H
CTEMP 268¢
SLYNT ACETN
EXREF 236
BF 0.2 Hz
RGAIN 36
PPM
10 00



Sai-13C

Ph/\( CFs

HN

(Z)-5ai (13C)

OMe

|
|
|

Ll

e

L
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HN
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PPM

700 600 500 400 300 200 100 00 <100

OMe

PPM

400 300 200 100 0.0 -10.0

S-89

DFILE

1KI-1398-Fr 13C-1.jdf
Sai-1

28082014 01:34:54
13C

single_pulse_dec
125.77 MHz
7.87 KHz
421 Hz
32768
39308.18 Hz

3SY-66 Fr 19F-1.jaf
Sai-19F

29-07-2014 12:22:33
19F

single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz
8
0.5453 sec
5.0000 sec
6.75 usec
19F
268¢
ACETN
0.00 ppm
0.12 Hz
52



Taa-1H

F
PR CFs
Et/N"'Pr
(Z)-7aa with (E)-isomer
("H)

100 9.0 8.0 7.0

Taa-13C

Ph/\/CFS
Et/N"'Pr
(Z)-7aa with (E)-isomer
(130)

50

40 30

boe——

PWI
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

2000 1900 1800 170.0 1600 1500 1400

1300

1200

1000 900

800 700 600

S-90

500

400 300

200

10.0

3SY-41-Fr-1.jdf
Taa-1H
19-06-2014 20:00:49
H
single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
938438 Hz
8
1.7459 sec
5.0000 sec
5.60 usec
1H
43¢
coCL3
0.00 ppm
0.12 Hz
40

ISYAI1-Fr 13C-1.jdr
Taa-13C

19-06-2014 20:50:43
13C

single_pulse_dec
125.77 MHz
787 KHz
421 Hz
32768
39308.18 Hz
1024

0.8336 sec
2.0000 sec
333 usec
H
2A48¢
CpCL3
77.00 ppm
0.12 Hz
s6



Taa-19F

Ph/\( CFs

Et”

N,
Pr

(2)-7aa with (E)-isomer
(19F)

1300 1200 1100 100.0 90.0 §0.0

Tab-1H

Ph/\( CFs

N,
Bn Me

(Z)-7ab with (E)-isomer
("H)

700 60.0

40

400

S-91

30

10.0

20

0.0

3SY-41-Fr 19F-1.jdf
Tan-19F

20-06-2014 09:35:45
19F

single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz
8

0.5453 sec
5.0000 sec
675 usec
19F
2A42¢
coCL3
0.00 ppm
BF 0.12 Hz
RGAIN S0

(Y

3SY-20-Fr-1.jdf
Tab-1
20-05-2014 18:38:00
H
single_pulse.ex2
500.16 MHz
241 KHz
601 Hz

16384
938438 Hz

PPM

00



Tab-13C

DFILE 3SY-20-Fr 13C-1.jdr
COMNT  7ab-13C

c F3 DATIM 20082014 19:27:24
Ph OBNUC  13C
\ EXMOD  single_pulse_dec

OBFRQ 125.77 MHz

B Nme | L
" FREQU  3oimtsH
. . | QU 3. 2
(2)-7ab with (E)-isomer | ACOT™  0m6ue
13 1 PD 2.0000 sec
( C) | lr:rdluc 1 rite
| CTEMP
| SLVNT  €DCL3
| EXREF 77.00
| BF 0.12Hz
| RGAIN 8

—
=

M

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 90.0 800 0.0 600 500 400 300 200 100 0.0

Tab-19F
DFILE 3SY-20-Fr 19F-1.jdf
C F COMNT  7ab-19F
DATIM 21-05-2014 09:57:14
Ph X 3 OBNUC  19F
EXMOD  single_pulse.ex2
OBFRQ 470.62 MHz
i N N OBSET 0.46 KHz
OBFIN 0.84 Hz
Bn Me POINT 131072
FREQU 240384.62 Hz
H H SCANS 8
(2)-7ab with (E)-isomer ACOTM 05483 sec
PD 5.0000 sec
PWI 6.75 usec
( 1 9 F) IRNUC 19F
CTEMP 26¢
SLVNT CDCL3
EXREF 0.00
BF 0.12 Hz
RGAIN a2
— 1 4 — e
i . PPM.
IM‘I.I) 130.0 1200 1100 100.0 9.0 $0.0 700 60.0 50.0 40.0 3.0 200 100 00 -10.0

S-92



Tac-1H

Ph/\( CFs

N
Bn” "Bn

(Z£)-7ac with (E)-isomer
("H)

DFILE 3SY42-Fr-1.jdf
COMNT  7ac-1H
DATIM 29-06-2014 16:11:19

OBNUC H

EXMOD  single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 241 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 938438 Hz
SCANS 8
ACQT™ 1.7459 see
PD 5.0000 sec
PWI 5.60 usec
IRNUC 1

CTEMP 26¢
SLYNT C€pCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 38

10.0 %0 8.0 70 60 50 40 30 20 0 M‘ ‘
PR CFs
Bn/N‘Bn
(Z)-7ac with (E)-isomer
(130)
|
J“ i. o !

2000 1900 1800 1700 1600 1500 1400 1300

1200 1100 1000 900 800 700 600 500 400 300 200 100 0o

S-93

DFILE 3SY-42-Fr 13C-Ljdr

COMNT  7ae-13C

DATIM 29-06-2014 17:03:13
13C

EXMOD  single_pulse_dec

OBFRQ 125.77 Mz
OBSET 787 KHz
OBFIN 421 Hz
POINT 32768
FREQU  39308.18 Hx
SCANS 1024
ACQT™ 0.8336 sec
D 2,0000 sec
PWIL 333 usec
IRNUC M

CTEMP 2R NS
SLYNT CpCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 54



Tac-19F

Tad-1H

F
PR CFs
~N.
Bn Bn
(2)-7ac with (E)-isomer
(1°F)
| |
F
PR CFs
N.
mPr” Py
(2)-7ad with (E)-isomer
("H)
‘ I\
= X JU

S-94

RGAIN

3SY-42-Fr 19F-1.jaf
Tac-19F

294062014 18:22:51
19F

single_pulse.ex2
470,62 MHz
0.46 KHz
0.84 Hz
131012
240384.62 Hx
8

0.5453 sec
5.0000 sec
6.75 usec

3SY-21-Fr-1jdf

Tad-1H

20-05-2014 19:54:03
H

1
single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
938438 Hz
8

1.7459 sec
5.0000 sec
5.60 usec
H
226¢
cpeLs
0.00 ppm
0.12 Hz
34



npy~ Ny
(Z)-7ad with (E)-isomer
(130)

1L/

—

1 oo |

Tad-15F

"Pr” Py
(2)-7ad with (E)-isomer
(1°F)

140.0 1300 1200 110.0 100.0 90.0 80.0 700 60.0 500 40.0

S-95

PPV

2000 1900 1800 1700 1600 150.0 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 00

EXREF
BF
RGAIN

PPM

300 200 100 0.0 -10.0

3SY-21-Fr 13C-1,jdf
3ad-13C
20-05-2014 20:44:55
13C
single_pulse_dec
125.77 MHz
7.87 KHz
4.21 Hz
32768
39308.18 Hz
1024
0.8336 sec
2.0000 sec
3.33 usec

28¢

ASY-21-Fr 19F-1.jaf
Tad-19F

21-05-2014 10:03:42
19F

single_pulse.ex2
470.62 MHz
046 KHz
0.84 Hz
131072
24038462 Hz
s

0.5453 sec
5.0000 sec
6.75 usec
19F
2.7¢
3

0.00 ppm
0.12 Hz
46



Tac-1H

CF
N.
NHex” "Hex

(Z2)-7ae with (E)-isomer
('H)

10.0 920 80 70

Tae-13C

Ph/\( CFs

”Hex/N'”Hex
(Z)-7ae with (E)-isomer
(13C)

LI

3.0

A

.|

A

|

PPM

i s
2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 0.0 S00 700 600 SO0 400 300 200 10.0 0o

S-96

RGAIN

3SY-22 Fr-1.jdf
7

ae-|
21-05-2014 14:09:13
"
single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
938438 Hz
8

1.7459 sec
5.0000 sec
5.60 usec
1H
215¢
cpeL3
0.00 ppm
0.12 Hz
26

3SY-22 Fr 13C-1.jaf
Tue-13C

21-05-2014 14:36:04
3c



Tae-19F
DFILE SY-22-Fr 19F-1.jdf
COMNT  Tae-19F

Ph/YCFs TIM, 18062014 1750416
EXMOD  single_pulse.ex2
N OBFRQ 470.62 MHz

~N. OBSET 0.46 KHz
nHex nNHex OBFIN 084 Hz
POINT 131072
| FREQU 24038462 Hz
i i SCANS 8
(Z)-7ae with (E)-isomer oS
PD 5.0000 sec
19 F PWI1 6.75 usee
( ) IRNUC  19F
CTEMP 239¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 52
PPM
140.0 1300 1200 1100 100.0 90.0 300 700 60.0 0.0 400 300 200 100 0.0 -10.0

Taf-lH
DFILE  3SY-24-Fr-Ljdf
C F 3 COMNT m.mm I
DATIM 22052014 21:35:
P h/\( OBNUC  1H
EXMOD  single_pulse.ex2
A~ N OBFRQ SO016 Mz
N OBSET 1 KHz
OBFIN 601 Hz
MeO Me POINT 16384
. . FREQU 938438 Hz
(2)-7af with (E)-isomer o TN P
D 50000 sec
W1 560
( H ) wNC
CTEMP 215¢
SLVNT  €DCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 3
|
| ]
| |
i |
|
‘ ] [f ]
|
‘ | '
|
| peM
100 %0 80 70 6 50 4“0 30 20 10 00

S-97



Taf-13C
3SY-24-Fr 13C-1.jdf
7af-13C

CF ‘
Ph/\/ 3 IM 22052004 14ts
EXMOD  single_pulse_dec

N OBFRQ 125.77 MHz
~ OBSET 7.87 KHz
Meo/\/ Me OBFIN prifes
POINT 32768
. . FREQU 39308.18 Hz
(Z)-?af with (E)-Isomer SCANS 2048
ACQTM 08336 sec
13, C PD 20000 sec
333 usec
( ) IRNUC  IH
CTEMP 218¢
SLVNT  CDCL3
EXREF 0.00
BF 012 Hz
RGAIN 58

4 g " Wy 4 ok g

| -
2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 00

Tafl-19F
DFILE  3SY-24-Fr 19F-1.jdf
COMNT  7af-19F
C FS DATIM 23-05-2014 09:34:03
Ph” ™ OBNUC  19F
EXMOD  single_pulse.ex2
OBFRQ 470.62 MHz

N.
MeO™ >"""Me .
FREQU 240384.62 Hz
SCANS 8

(Z2)-7af with (E)-isomer ACOTM 05483 sec
D 5.0000 sec
( 1 9 F) IPI‘LV’\'IUC 19¥F GT8ee
CTEMP 210¢
SLVNT cpCLy
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 46

M

1400 1300 1200 100 1000 90.0 80.0 700 60.0 500 400 30.0 200 100 0.0 -10.0
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TagIH
DFILE  38Y-27-Fr-Ljdf
COMNT  Tag-1H

C F3 DATIM 11062014 18:27:04
Ph™ ™ OBNUC  1H
EXMOD  single_pulse.cx2

~N OBEr  2aike
n =
MeO Pr FONT  dion
. . FREQII 9384.38 Hx
(Z)-7ag with (E)-isomer ‘ AU L3
PD 5.0000 sec
( 1 H ) :’I:VNLC H i
CTEMP 29¢
SLVNT CcDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 30

lﬁ..ﬂ 20 8.0 7.0 60 50 4.0 30 20 0 0.0

Tag13C
C F DFILE 3SY-27-Fr 13C-1.jdf
COMNT  7ag-13C
Ph/\/ 3 DATIM  11-06-2014 19:19:18
OBNUC  13C
EXMOD  single_pulse_dec
A~ N. OBFRQ 125.77 MHz
n OBSET 787 KHz
M eo P r OBFIN 421 Hz
. . POINT 32768
(Z2)-7ag with (E)-isomer FRIQU RN
ACQT™M 05336
(1 3C) " 20000 sec
PWI 333
IRNUC H e
CTEMP O
SLYNT CpCL3
EXREF 77.00
BF 0.12 Hz
RGAIN 58

_PPM,
I

m.ﬂ 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 0.0 600 500 400 300 200 10.0 0.0
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Tag-19F

Meo™ > Npy o

Ph”” \/CF3 o)
EXMOD

(£)-7ag with (E)-isomer AcaT™

Ilv&l) 1300 1200 110.0 100.0 90.0

MeQ™ > N\/\OMe

(Z2)-7ah with (E)-isomer
("H)

100 20 80 7.0

(.1 gF) IRNUC

80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 00 -100

RGAIN

S-100

3SY-24-Fr 19F-1.jdf
Tag-19F
23-05-2014 09:34:03
19F
single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz
8

0.5453 sec
5.0000 sec
6.75 usec
19F
210¢
CpCL3
0.00 ppm
0.12 Hz

1KI-1251-Fr-1.jdf
Tab-1H
28-05-2014 20:30:20
H
single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz
16384
938438 Hz
3
1.7459 sec
5.0000 sec
5.60 usec
H
222¢
DCL3
0.00 ppm
0.12 Hz
30



Ph/\/CFS
N
MeO” >~ 0OMe

(Z2)-7ah with (E)-isomer
(13C)

RGAIN

RGAIN

;
;1 | ! l J
| PPM
CF
Ph/\/ 3
N
MeO” " ~""0OMe
(Z£)-7ah with (E)-isomer
(19F)

S-101

1K1

1251-Fr 13C-1.jdf
13C

7al

28-05-2014 21
13C
single_pulse_dec

125.77 MHz
787 KHz

IKI-1281-Fr 19F-1.jdf
Tah-19F
29-05-2014 09:08:02
19F
single_pulse.ex2
470.62 MHz
046 KHz

131072



Tai-lH
DFILE 1KI1-1236-Fr-1.jdf
7

C F3 COMNT i
D \ : 31
P h/\/ DATIM - 20-05 2014 18:31:01
EXMOD  single_pulse.ex2
N oy e
- b X 2
Me OBFIN 6.01 Hz
POINT 16384
FREQU 938438 Hz
SCANS 8
ACQT™M 1.7459 sec
5.0000 sec
(Z2)-7ai with (E)-isomer wwe
1 BRer o
("H) ol
RGAIN 30

PD
‘ PWI 5.60 usec
|
|

|
H ]
1] ; ‘
t
£ |
i I""l g:l
[ PPM
100 90 80 7.0 60 50 40 30 20 1.0 0.0
Tai-13C
DFILE 1KI-1236-Fr 13C-1.jdf
COMNT  7ai13C
P h/ C F3 DATIM  20-05-2014 22:04:27
OBNUC  13C
EXMOD  single_pelse_dec
N OBFRQ 12577 MHz
~ OBSET 7.87 KMz
Me OBFIN 421 Hz
| POINT 32768
FREQU 39308.18 Hz
SCANS 1024
ACQTM 08336 sec
D 20000 sec
. . . WL 3.33 msec
(Z)-7ai with (E)-isomer ‘ RNUC 10
| CTEMP 27¢
[ SLVNT  CDCL3
(1 3C) EXREF 77.00 ppm
BF 0.12 Hz
| RGAIN 56

N |

22

2000 1900 180.0 1700 1600 1500 140.0 1300 1200 1100 1000 900 800 700 600 S00 400 300 200 100 0.0

S-102



Tai-19F

Ph/\/CFQ’

N
Me”

(Z)-7ai with (E)-isomer
(1°F)

; .
140.0 1300 1200 1e.0 100.0 90.0 80.0 70.0 60.0 50.0

Taj-1H

"Pr/N"Pr
(£)-7aj with (E)-isomer
("H)

0.0 300

S-103

30

20

100 0.0

PPM

-10.0

PPM

0.0

DFILE
COMNT

1KI-1236-Fr 19F-1.jf
Tai-19F
21-05-2014 09:
19F
single_pulse.ex2
470,62 MHz

02

3SY48-Fr-1jdf
Taj-1H
28-06-2014 12:06:01
H
single_pulse.ex2
500,16 MHz
241 KHz
601 Hz
16384
9384.38 Hz
8

1.7459 sec
5.0000 sec
5.60 usec



7a§-13C

Ph Y CFs
P Nipr
(Z2)-7aj with (E)-isomer
(130)

000 1900 1500 1700 1600 1500 1400 1300 1200 1100 1000 90.0 800 0 600 SO0 400 300 7;3 100 00
7a-19F
CF
PR N8
_ _N_.
Pr= iPr
(Z)-7aj with (E)-isomer
(19F)
140.0 1300 1200 1 ‘10.0 100.0 200 80.0 70.0 60.0 500 400 300 200 100 0o -10.0

S-104

RGAIN

3SY-48-Fr 13C-1,jaf
Taj-13C

25-06-2014 12:57:43
13C

single_pulse_dec
125.77 MHz
7.87 KHz
421 Hz
32768
39308.18 Hz
1024

0.8336 sec
2.0000 sec
3.33 usec
H
2A5c
CcpCL3
77.00 ppm
0.12Hz
58

3SY-48-Fr 19F-1.jdf
Taj-19F

28-06-2014 13:11:58
19F

single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz
8



Tak-1H

DFILE 3SY-50-Frrere-1.jdf
COMNT  7ak-1H

Ph/YCFS ‘ (I;:;:Jb(i: f;ov.nuu:msz
N

EXMOD  single_pulse.ex2

OBFRQ 500.16 MHz
OBSET 241 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 8
ACQT™ 1,7459 sec
. . PD 5.0000 sec
(Z)-7ak with (E)-isomer W1 560 usee
IRNUC (L
CTEMP 273¢
(1 H) SLVNT 3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 50

100 %0 80 70 60 50 4.0 30 20 1.0 00

Tak-13C

DFILE 3SY-84-Fr 13C-1.jdf
COMNT  7ak-13C

CFs
Ph™ Ny | A
EXMOD  single_pulse_dec

OBFRQ 12577 Mz

N OBSET 787 KHz
OBFIN 421 Hz
POINT 32768
FREQU 39308.18 Hz
SCANS 8192
ACQT™M 08336 sec

) , L W frecohes
(Z2)-7ak with (E)-isomer : {;",“:'if., m
SLVNT  €DCL3
(13C) > il 5
RGAIN 54

Il ,
HJHU LA Al

PPM

2000 1900 1800 1700 1600 1500 1400 130.0 1200 1100 1000 900 $0.0 700 600 S0.0 400 300 200 100 0.0
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Tak-19F

DFILE 3SY-50-Frrere 19F-1.jdf
COMNT  Tak-19F

CF \ 2014 1424
Ph Ny 10 T
EXMOD  single_pulse.ex2

N OBSET
OBFIN 084 He
POINT 131072
FREQU 24038462 Hz
SCANS s
ACQT™ 0.5453 sec
D 50000 sec

OBFRQ 470.62 MHz
0.46 KHz

PWI 6.75 usec
(Z)-7ak with (E)-isomer creve U o
SLVNT CcpCLy
(19F) o e
RGAIN 50

140.0 1300 1200 110.0 1000 90.0

Tak-IH

Ph Y CFa

I_"\LBn

(Z2)-7al with (E)-isomer
("H)

100 90 80 70

$0.0

PPM
700 600 500 400 300 200 100 0.0 -100
DFILE  3SY-68-Fr-1jdf
COMNT  7al
DATIM  30-07-2014 22:06:38
OBNUC  IH
EXMOD  single_pulse.ex2
OBFRQ 500.16 MHz
OBSET 241 KHz
OBFIN 601 Hz
POINT 16384
FREQU 938438 Hz
SCANS El
ACQTM 17459 sec
PD 50000 sec
PWI 5.60 usee
IRNUC  1H
CTEMP 270¢
SLVNT  ACETN
EXREF 286
BF 012 Hz
RGAIN 3
|
\ :
. | } S S |
- PPM
60 50 40 30 20 1.0 00

S-106



7al13C

Ph/\/ CFs

HN
“Bn

(Z)-7al with (E)-isomer
(130)

LA

RGAIN

[ z .
2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700  60.0

CF
Ph/\( 3
HN
“Bn
(2)-7al with (E)-isomer
(19|:)
| |
\ :

S-107

50.0

400

200

300

200 100

00

-100

PPM

ISY-68-Fr 13C-1.jdf
7ak13C

31072014 04:39:43
13¢

single_pulse_dec
125.77 MHz
787 KHz
421 Hz

32768
39308.18 Hz
8192
0.8336 sec
2.0000 see
333 usec
1L

2%68¢
ACETN

3SY-68-Fr 19F-1.jaf
Tal-19F

31-07-2014 08:30:23
19F

single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz
8

05453 sec
5.0000 sec
6.75 usec



byprodect-1H

FL_nNph

1H

100 2.0 80 70

byproduct-13C

30

!

M

A b P Y A

2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 SO0 400 300 200 100 0.0

S-108

3SY-78 Fr-1.jdf
byproduct-1H
12-09-2014 09:39:01
1l
single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
9384.38 Hz
8

17459 sec
5.0000 sec
5.60 usec
H
258 ¢
pCL3
0.00 ppm
0.12 Hz

3SY-78 Fr 13C-1,jdf
byproduct-13C
12-09-2014 10:29:21
13C
single_pulse_dec
125.77 MHz

32768
39308.18 Hz
1024
0.8336 sec
2.0000 see
333 usec
n
26.1¢
CDCL3
77.00 ppm
0.12 He
56



byproduct-19F
(@) DFILE  3SY-78 Fr 19F-1.jdf
COMNT  byproduct-19F
DATIM  12-09-2014 11:18:05
9F

PR ONTY ESp e
. OBSET 0.46 KHz

F o L_npn S S
24038462 Hx

FREQU
SCANS 3
ACQTM 08483 sec
19F D 50000 sec
PWI 675 usee

PRM

140.0 1300 1200 1100 100.0 90.0 80.0 70.0 60.0 500 40.0 300 200 100 0.0 -10.0

S-109



1KE1357-Frre

Ph

OBocF

F

8 ('"H NMR)

1KE1387-Frre 13C

Ph
8 (

OBocF

7

13C NMR)

| | | 1 U | | | | | | |
DO 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800

S-110

1KI-1387-Free-1,jdf
1KI-1357-Frre
28-07-2014 21:23:48

1H
single_pulse.ex2
500.16 MHz
241 KHz
6.01 Hz

16384
938438 Hz
8
1.7459 sec

5.0000 sec
5.60 usec

1K1-1357-Frre 13C-1.jdf
1KI-1357-Frre 13C
28-07-2014 21:37:32

13C



1KI13S7-Fr

19F

Ph
8 (

OBocF

F
19F NMR)

1KE1370-F¢

Ph
9

Ph
N

N F
A

('H NMR)

L,

TTTTT
100

llllll||||||III|llIIHHIIIHHHI]lIHIT
70 6.0

920

PPM
Trr‘[llllIIIHIIIIIllllllllllllllllllllﬂ‘rn]lllllllll[l
40 1.0 0.0

S-111

1KI-1357-Fr 19F-1.jdf
1KI-1357-Fr 19F
28-07-2014 21:52:20
19F

single_pulse.ex2
470.62 MHz
0.46 KHz
0.84 Hz
131072
240384.62 Hz
8

0.5453 sec
5.0000 sec
6.75 usec

18-08-2014 20:41:07
1H

500.16 MHz
241 KHz
6.01 Hz
16384

938438 Hz



IKEI370-Fr 13C

Ph
b
N F

9 (13C NMR)

Il

A

P g i vl v Vi e s A i s i e ml
Ph
®
N~ F
PhMF
9 ('9F NMR)

140.0 1300 200 1100

90.0

S-112

1KI-1370-Fr 13C-1.jdf

1KI-1370-Fr 13C

19-08-2014 00:00:45

13C

single_pulse_dec
125.77 MHz

1K1-1370-Fr 19F-1jdf
1KI-1370-Fr 19F
19-08-2014 08:26:31
19F
single_pulse.ex2
470,62 MHz
0.46 KHz
084 Hz
131072
240384.62 Hz

8
0.5453 sec



