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1. General information

All reagents were of analytical grade, and obtained from commercial suppliers and used without further
purification. Melting points were measured in an open capillary using EZ-Melt automated melting point apparatus
and were uncorrected. "H NMR and '3C NMR spectra were recorded on a 400 spectrometer (400 MHz for 'H and
100 MHz for 3C, respectively) using TMS as an internal standard. The '°F NMR spectra were obtained on a 400
spectrometer (376 MHz) or 600 spectrometer (564 MHz) with CF3COOH as an internal standard. CDCI3 was used
as the NMR solvents. High resolution mass spectra (HRMS) were acquired in the EI or ESI mode using a TOF mass
analyzer. The GC and GC-MS were recorded on HP 5973 MSD with 6890 GC. Silica gel (300400 mesh size) was
used for column chromatography. TLC analysis of reaction mixtures was performed using silica gel plates.

2. a-(Trifluoromethyl)styrenes (1a—p)
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The a-(trifluoromethyl)styrenes (1a—p) were prepared according to the reported procedure. '~

3. 2-Trifluoromethyl-1,3-conjugated enynes (1g-s) used in this reaction
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The enynes 1q—s were prepared according to the reported procedure.®
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4. Substrates 2a—f used in this reaction

The starting materials 2a—f were obtained from commercial suppliers.
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5. General procedure for the synthesis of the target compounds 3aa-sa, 3ac, 3hc, 3nc

To a glass tube charged with a stirring bar were added NaOtBu (134.4 mg, 1.4 mmol, 2.0 equiv), CICH.CN (2a)
or 2-chloropropanenitrile (2¢) (0.84 mmol, 1.2 equiv), a-(trifluoromethyl)styrenes or 2-trifluoromethyl-1,3-
conjugated enynes 1a—S (0.7 mmol, 1.0 equiv), and DMF (3 mL) under argon atmosphere. The tube was flushed
with argon three times and sealed with a septum. And then the reaction mixture was stirred at 60 °C for 12 h or 18
h (monitored by TLC and GC/MS). After completion of the reaction, the reaction mixture was quenched with
saturated aqueous solution of NH4CI (30 mL) and extracted with ethyl acetate (3 <10 mL). The organic layer was
separated and dried over Na>SQys, filtered and concentrated in vacuo. The resultant residue was purified by column
chromatography on silica gel using n-hexane/ ethyl acetate (20/1~2/1) as eluent to afford the pure target compounds
3aa-sa, 3ac, 3hc, 3nc.
6. General procedure for the synthesis of the target compounds 3ad-af’, 3gc-sc

To a glass tube charged with a stirring bar were added LiIHMDS (1.4 mL, 1.4 mmol, 2.0 equiv, 1 M in THF), 2d—
f (0.84 mmol, 1.2 equiv), a-(trifluoromethyl)styrenes 1a, 1b, 1n or 2-trifluoromethyl-1,3-conjugated enynes 1g—s
(0.7 mmol, 1.0 equiv), and DMF (3 mL) under argon atmosphere. The tube was flushed with argon three times and
sealed with a rubber septum. And then the reaction mixture was stirred at 80 °C under argon atmosphere for 12 h or
18 h (monitored by TLC and GC/MS). After completion of the reaction, the reaction mixture was quenched with
saturated aqueous solution of NH4CI (30 mL) and extracted with ethyl acetate (3 <10 mL). The organic layer was
separated and dried over Na,SOg, filtered and concentrated in vacuo. The resultant residue was purified by column
chromatography on silica gel using n-hexane/ ethyl acetate (20/1~2/1) as eluent to afford the pure target compounds
3ad-af’, 3qc-sc.
7. 'H-°F HOESY experiments

The cyclopropanes tran-3da and cis-3da were analyzed to find their relative stereochemistry via *H-*F HOESY
experiments. HOSEY spectra were recorded by a Bruker AMX-400 spectrometer with a {*°F, *H} probe. The
spectra were recorded in CDCls at 295.8 K. A spectral width of 90909.1 Hz in f, dimension (*°F) and 5197.5 Hz in
f1 dimension (*H) were used. 8 scans were collected for each of the 8 increments, with a relaxation of 1.0 s. The

analysis of 'H-°F HOESY spectrum of trans-3da revealed that there are strong correlations between the CF3 group
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at —70.8 ppm and two cyclopropane protons at 2.32 (Hc) and 1.97 (Ha) ppm, indicating that the CF3 group and two

protons (Hc and Ha) lie on the same face of the cyclopropyl ring. Weak NOE was observed for the cyclopropane

proton at 1.75 (Hb) ppm, suggesting that Hb proton lies on the face opposite to CF5 group.”
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Figure S1. Part of "H NMR spectra for trans-3da and cis-3da

S
N~ -3.0E+08
FsC_ Ha  Hc g
cl CN
Hp -2.0E+08
-CF3
Cl trans-3da
-1.0E+08
0.0E+00
Q
[s)
T T T T T T
60 -65 -70 -75 -80
1 (ppm)

Figure S2. "°F NMR spectra for trans-3da and cis-3da
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Figure S3. 'H-'°F HOESY spectra for trans-3da and cis-3da
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8. Analytical data of the target compounds

Fs;C A

trans-3aa

trans-2-([1,1'-Biphenyl]-4-yl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (frans-3aa). Yield 68% (136.6
mg), yellow solid, m.p.: 111.3-113.6 °C; 'H NMR (400 MHz, CDCl3) 8 7.66-7.64 (m, 2H), 7.60—7.55 (m, 4H),
7.46-7.42 (m, 2H), 7.38-7.35 (m, 1H), 2.31 (dd, J = 9.6 Hz, 6.0 Hz, 1H), 1.95 (dd, J = 9.6 Hz, 6.0 Hz, 1H), 1.76
(td, /= 6.0 Hz, 2.0 Hz, 1H); *C NMR (100 MHz, CDCl3)  141.9, 139.1, 130.7, 127.9, 127.5, 127.4, 127.1, 126.8,
126.7, 126.2, 123.2 (q, 'Jcr = 273.6 Hz), 116.0, 33.5 (q, 2Jcr = 34.2 Hz), 15.2 (q, *Jcr = 1.8 Hz), 7.3 (q, *Jcr = 3.3
Hz); 'F NMR (376 MHz, CDCls) & —71.0 (s, 3F); HRMS (EI): caled for C17H2FsN [M]*: 287.0922, found:
287.0919.

FiC /\ CN

cis-3aa

cis-2-([1,1'-Biphenyl]|-4-yl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (cis-3aa). Yield 15% (30.1 mg),
yellow solid, m.p.: 133.3-137.4 °C; 'H NMR (400 MHz, CDCls3) § 7.62-7.56 (m, 4H), 7.51-7.44 (m, 4H), 7.40—
7.37 (m, 1H), 2.10-2.03 (m, 2H), 1.80-1.74 (m, 1H); '3C NMR (100 MHz, CDCl;) 8 142.8, 140.0, 131.7, 131.0,
129.0, 128.0, 127.9, 127.7, 127.2, 124.1 (q, 'Jcr = 274.0 Hz), 116.6, 35.5 (q, 2Jcr = 35.9 Hz), 16.6 (q, *Jcr = 2.1

Hz), 9.0 (q, *Jcr = 1.1 Hz); '°F NMR (376 MHz, CDCls) & —67.3 (s, 3F).

F5;C A

iy, @
trans-3ba

trans-2-(Naphthalen-2-yl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (trans-3ba). Yield 73% (133.4 mg),
white solid, m.p.: 96.8-99.5 °C; 'H NMR (400 MHz, CDCls) 8 7.98 (s, 1H), 7.91-7.84 (m, 3H), 7.58-7.50 (m, 3H),
2.32 (dd, J=9.6 Hz, 6.4 Hz, 1H), 1.96 (dd, J = 9.6 Hz, 6.0 Hz, 1H), 1.83 (td, J = 5.9 Hz, 1.1 Hz, 1H); 3C NMR
(100 MHz, CDCls) 6 133.9, 133.1, 131.7, 129.0, 128.3, 127.9, 127.8, 127.4, 127.2, 126.8, 124.4 (q, 'Jcr = 273.7
Hz), 117.1, 35.0 (q, 2Jcr = 34.0 Hz), 16.4 (q, *Jcr = 1.8 Hz), 8.5 (q, *Jcr = 3.5 Hz); '°F NMR (376 MHz, CDCl3) &

—70.8 (s, 3F); HRMS (EI): calcd for CsHoFsN [M]*: 261.0765, found: 261.0768.
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cis-2-(Naphthalen-2-yl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (cis-3ba). Yield 13% (23.8 mg), white
solid, m.p.: 104.8-106.4 °C; 'H NMR (400 MHz, CDCl;3) 4 7.91-7.85 (m, 4H), 7.56-7.50 (m, 3H), 2.14-2.09 (m,
2H), 1.86-1.81 (m, 1H); *C NMR (100 MHz, CDCls) & 133.6, 132.9, 130.6, 130.1, 129.0. 128.1, 127.8, 127.4,
127.2,127.1, 124.2 (q, 'Jcr = 274.1 Hz), 116.7, 35.9 (q, %Jcr = 34.3 Hz), 16.7 (q, *Jcr = 2.2 Hz), 9.1 (d, *Jcr = 0.9
Hz); 'F NMR (376 MHz, CDCl3) § —67.1 (s, 3F).
FsC
CN

cl trans-3ca

trans-2-(4-Chlorophenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (zrans-3ca). Yield 68% (116.6 mg),
yellow oil; 'H NMR (400 MHz, CDCl3) 8 7.46-7.41 (m, 4H), 2.30 (dd, J = 8.8 Hz, 6.4 Hz, 1H), 1.94 (dd, J = 8.8
Hz, 6.4 Hz, 1H), 1.70 (t, J = 5.0 Hz, 1H); '3C NMR (100 MHz, CDCl3) 4 135.3, 131.7, 128.3, 127.3, 127.2, 122.9
(q, 'Jer =273.6 Hz), 115.7, 33.2 (q, 2Jcr = 34.3 Hz), 15.3 (q, *Jcr = 1.9 Hz), 7.4 (q, *Jcr = 3.3 Hz); ’F NMR (376

MHz, CDCl3) 6 —71.2 (s, 3F); HRMS (EI): calcd for C11H7CIF3N [M]": 245.0219, found: 245.0218.

FsC CN

cl cis-3ca

cis-2-(4-Chlorophenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (cis-3ca). Yield 18% (30.9 mg), yellow
oil; "H NMR (400 MHz, CDCls) 6 7.38 (s, 4H), 2.08-1.98 (m, 2H), 1.72-1.69 (m, 1H); 3*C NMR (100 MHz, CDCl;)
8 135.0, 130.9, 130.2, 128.9, 128.6, 128.3, 122.8 (q, 'Jer = 274.0 Hz), 115.2, 34.1 (q, 2Jcr = 34.1 Hz), 15.5 (q, 3Jcr

=2.2 Hz), 8.0 (d, *Jer = 1.9 Hz); 9F NMR (376 MHz, CDCl3) 5 —67.5 (s, 3F).

Cl
CN

Cl trans-3da
trans-2-(3,4-Dichlorophenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (trans-3da). Yield 60% (117.2
mg), yellow solid, m.p.: 83.8-84.5 °C; '"H NMR (400 MHz, CDCls) & 7.47 (s, 1H), 7.40 (s, 2H), 2.32 (dd, J = 9.6
Hz, 6.4 Hz, 1H), 1.97 (dd, J = 9.6 Hz, 6.0 Hz, 1H), 1.75 (td, /= 6.2 Hz, 1.6 Hz, 1H); '*C NMR (100 MHz, CDCl5)
5135.7,132.8,130.6, 130.0, 124.1 (q, 'Jcr = 273.9 Hz), 116.3, 34.2 (q, 2Jcr = 34.6 Hz), 16.2 (q, *Jcr = 1.8 Hz), 8.6
(g, *Jcr = 3.1 Hz); '°F NMR (376 MHz, CDCl3) 5 —70.8 (s, 3F); HRMS (EI): calcd for C;1HsCLFsN [M]*: 278.9829,

found: 278.9826.
S6



F,C CN
Cl

Cl cis-3da
cis-2-(3,4-Dichlorophenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (cis-3da). Yield 20% (39.1 mg),
yellow solid, m.p.: 125.2-126.5 °C; '"H NMR (400 MHz, CDCl3) & 7.42 (s, 1H), 7.34 (s, 2H), 2.10-2.02 (m, 2H),
1.76-1.72 (m, 1H); '*C NMR (100 MHz, CDCls) & 134.6, 129.2, 128.9, 128.4, 128.1, 127.4, 122.5 (q, 'Jcr = 274.4
Hz), 114.7, 34.0 (q, 2Jcr = 34.5 Hz), 15.4 (q, *Jcr = 2.0 Hz), 8.1 (q, *Jcr = 1.2 Hz); '°F NMR (376 MHz, CDCl3) &
—67.2 (s, 3F).

F;C
CN

F,;CO trans-3ea
trans-2-(4-(Trifluoromethoxy)phenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (trans-3ea). Yield 78%
(161.1 mg), yellow oil; "H NMR (400 MHz, CDCl3) & 7.73 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H), 2.36 (dd,
J=9.6 Hz, 6.0 Hz, 1H), 2.02 (dd, J=9.6 Hz, 6.0 Hz, 1H), 1.77 (t, J = 5.8 Hz, 1H); '3C NMR (100 MHz, CDCl3) §
150.1, 134.9, 132.3, 131.3, 126.6 (q, 'Jcr = 274.1 Hz), 121.6, 121.4, 120.4 (q, 'Jer = 273.5 Hz), 116.2, 35.1 (q, 2Jcr
= 34.5 Hz), 16.6 (q, 3Jcr = 2.2 Hz), 9.1 (d, *Jcr = 1.0 Hz); 'F NMR (376 MHz, CDCls) & —57.8 (s, 3F), -71.2 (s,
3F); HRMS (EI): calcd for Ci2H7FsNO [M]*: 295.0432, found: 295.0429.

FsC CN
F3CO cis-3ea

cis-2-(4-(Trifluoromethoxy)phenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (cis-3ea). Yield 13% (26.8
mg), yellow oil; 'H NMR (400 MHz, CDCls) 6 7.49 (d, J = 8.8 Hz, 2H), 7.25 (d, J = 9.2 Hz, 2H), 2.10-2.00 (m,
2H), 1.75-1.71 (m, 1H); 3C NMR (100 MHz, CDCl3) & 149.1, 131.3, 130.3, 122.8 (q, 'Jcr = 273.8 Hz), 120.6,
120.3, 119.7 (q, 'Jer = 274.2 Hz), 118.0, 115.2, 34.0 (q, %Jcr = 33.0 Hz), 15.5 (q, *Jcr = 2.4 Hz), 8.0 (q, *Jcr = 1.4
Hz); 'F NMR (376 MHz, CDCl3) § —57.9 (s, 3F), —67.5 (s, 3F).
FsC
CN

F,C trans-3fa

trans-2-(Trifluoromethyl)-2-(4-(trifluoromethyl)phenyl)cyclopropane-1-carbonitrile (trans-3fa). Yield 73%
(142.6 mg), yellow oil; "H NMR (400 MHz, CDCl3) § 7.73 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H), 2.34 (dd,

J=9.6Hz, 6.4 Hz, 1H), 1.98 (dd, J = 9.6 Hz, 6.0 Hz, 1H), 1.75 (td, J= 6.2 Hz, 1.5 Hz, 1H); 3C NMR (100 MHz,

CDCls) 8 132.9, 131.4 (q, 2Jcr = 32.6 Hz), 130.4, 125.2 (q, Jcr = 3.5 Hz), 123.1 (q, 'Jer = 273.6 Hz), 122.9 (q, Jer
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=270.7 Hz), 115.8, 33.7 (q, Jcr = 34.4 Hz), 15.4 (q, Jcr = 1.5 Hz), 7.5 (q, *Jcr = 3.4 Hz); '°F NMR (376 MHz,
CDCls) § —63.1 (s, 3F), ~71.1 (s, 3F); HRMS (EI): calcd for C12H/FeN [M]': 279.0483, found: 279.0480.

FsC CN

F3c cis-3fa

cis-2-(Trifluoromethyl)-2-(4-(trifluoromethyl)phenyl)cyclopropane-1-carbonitrile (cis-3fa). Yield 16% (31.2
mg), yellow oil; "H NMR (400 MHz, CDCls) & 7.68 (d, J = 8.0 Hz, 2H), 7.59 (d, J = 8.0 Hz, 2H), 2.11-2.05 (m,
2H), 1.78-1.74 (m, 1H); *C NMR (100 MHz, CDCls) § 135.5, 131.0 (q, 2Jcr = 32.7 Hz), 130.2, 125.0 (q, 3Jcr =
3.8 Hz), 122.7 (q, 'Jer = 274.1 Hz), 122.5 (q, 'Jer = 270.7 Hz), 115.1, 34.4 (q, 2Jcr = 34.2 Hz), 15.4 (q, 3Jcr = 2.1
Hz), 7.9 (q, *Jcr = 1.5 Hz); ’F NMR (376 MHz, CDCls) 6 —63.0 (s, 3F), —67.3 (s, 3F).

FiC
CN

MeOOC trans-3ga

trans-Methyl 4-(2-cyano-1-(trifluoromethyl)cyclopropyl)benzoate (trans-3ga). Yield 67% (126.1 mg), yellow
solid, m.p.: 109.5-112.7 °C; '"H NMR (400 MHz, CDCls) 8 8.12 (d, J= 8.4 Hz, 2H), 7.60 (d, J = 8.4 Hz, 2H), 3.93
(s, 3H), 2.34 (dd, J= 9.6 Hz, 6.4 Hz, 1H), 1.99 (dd, J = 9.6 Hz, 6.0 Hz, 1H), 1.77 (td, J = 6.1 Hz, 1.3 Hz, 1H); 13C
NMR (100 MHz, CDCls) & 165.2, 133.3, 130.7, 130.5, 129.2, 127.2, 122.9 (q, 'Jcr = 273.6 Hz), 115.6, 51.3, 33.6
(9, 2Jor = 34.3 Hz), 15.2 (q, *Jcr = 1.8 Hz), 7.4 (q, *Jcr = 3.1 Hz); 'F NMR (376 MHz, CDCl;3) § —70.9 (s, 3F);
HRMS (ED): calcd for Ci3H10F3NO2 [M]*: 269.0664, found: 269.0667.

F4C CN

MeOOC CiS'3ga

cis-Methyl 4-(2-cyano-1-(trifluoromethyl)cyclopropyl)benzoate (cis-3ga). Yield 15% (28.2 mg), yellow solid,
m.p.: 129.7-132.8 °C; '"H NMR (400 MHz, CDCl3) 4 8.06 (d, J = 8.4 Hz, 2H), 7.53 (d, J = 8.0 Hz, 2H), 3.93 (s,
3H), 2.11-2.02 (m, 2H), 1.78-1.74 (m, 1H); *C NMR (100 MHz, CDCI3) § 165.1, 136.3, 130.5, 129.7, 129.1, 122.7
(q, 'Jer =274.0 Hz), 115.1, 51.4, 34.5 (q, 2Jcr = 33.9 Hz), 15.4 (q, *Jcr = 2.1 Hz), 8.0 (q, 3Jcr = 1.6 Hz); '’F NMR
(376 MHz, CDCl3) 6 —67.2 (s, 3F).

F;C
CN
COOMe trans-3ha

trans-Methyl 3-(2-cyano-1-(trifluoromethyl)cyclopropyl)benzoate (frans-3ha). Yield 64% (120.5 mg), yellow
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solid, m.p.: 72.6-73.4 °C; 'H NMR (400 MHz, CDCls) 8 8.18 (s, 1H), 8.14 (d, J= 7.6 Hz, 1H), 7.74 (d, J= 7.6 Hz,
1H), 7.55 (t,J=17.8 Hz, 1H), 3.95 (s, 3H), 2.35 (dd, /= 9.6 Hz, 6.0 Hz, 1H), 2.00 (dd, J=9.6 Hz, 6.0 Hz, 1H), 1.80
(td, J= 6.0 Hz, 1.2 Hz, 1H); '3C NMR (100 MHz, CDCl3) § 166.2, 135.9, 132.6, 131.3, 130.3, 129.3, 128.7, 124.1
(q, 'Jer = 273.6 Hz), 116.8, 52.5, 34.6 (q, 2Jcr = 34.4 Hz), 16.4 (q, *Jcr = 1.4 Hz), 8.5 (q, 3Jcr = 3.3 Hz); '’F NMR
(376 MHz, CDCl3) 6 —71.0 (s, 3F); HRMS (ESI): calcd for Ci3H10F3sNO;Na [M+Na]*: 292.0562, found: 292.0563.
Fs;C
CN

NC trans-3ia

trans-4-(2-Cyano-1-(trifluoromethyl)cyclopropyl)benzonitrile (trans-3ia). Yield 72% (118.9 mg), white oil; 'H
NMR (400 MHz, CDCl3) 6 7.76 (d, J= 7.6 Hz, 2H), 7.65 (d, J= 8.0 Hz, 2H), 2.38 (dd, /= 9.6Hz, 6.0 Hz, 1H), 2.02
(dd, J=9.2 Hz, 6.0 Hz, 1H), 1.77 (t, J= 6.2 Hz, 1H); 3C NMR (100 MHz, CDCl3) § 133.7, 131.8, 131.4, 122.7 (q,
lJer = 273.8 Hz), 116.9, 115.4, 113.2, 33.6 (q, 2Jcr = 34.5 Hz), 15.2 (q, *Jcr = 1.9 Hz), 7.5 (q, *Jcr = 3.3 Hz); F

NMR (376 MHz, CDCls) 6 —70.7 (s, 3F); HRMS (EI): calcd for Ci12H7F3N; [M]*: 236.0561, found: 236.0559.
CN

CN trans-3ja
trans-3-(2-Cyano-1-(trifluoromethyl)cyclopropyl)benzonitrile (trans-3ja). Yield 75% (123.9 mg), white oil; 'H
NMR (400 MHz, CDCls) 6 7.80-7.76 (m, 3H), 7.61 (t, /= 7.8 Hz, 1H), 2.38 (dd, /= 9.6 Hz, 6.4 Hz, 1H), 2.03 (dd,
J=9.6 Hz, 6.4 Hz, 1H), 1.77 (td, J= 6.1 Hz, 1.5 Hz, 1H); *C NMR (100 MHz, CDCl3) 4 135.9, 135.1, 133.7, 131.5,
130.1, 123.7 (q, 'Jor = 273.8 Hz), 117.8, 116.4, 133.7, 34.3 (q, 2Jcr = 34.6 Hz), 16.2 (d, 3Jcr = 1.7 Hz), 8.5 (d, *Jcr
=3.1 Hz) ; F NMR (376 MHz, CDCl;3) & —70.9 (s, 3F); HRMS (EI): caled for Ci2H7F3N> [M]*: 236.0561, found:
236.0558.

CN

s trans-3ka

trans-2-(4-(Methylthio)phenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (frans-3ka). Yield 75% (134.9
mg), yellow oil; '"H NMR (400 MHz, CDCls) & 7.40 (d, J = 7.6 Hz, 2H), 7.28 (d, J = 6.8 Hz, 2H), 2.47 (s, 3H),
2.27-2.20 (m, 1H), 1.90-1.83 (m, 1H), 1.67 (s, 1H); '*C NMR (100 MHz, CDCls) § 140.4, 130.6, 127.2, 126.6,
125.1,124.9, 123.1 (q, 'Jcr = 273.6 Hz), 116.0, 33.2 (q, 2Jcr = 34.2 Hz), 15.2 (q, *Jcr = 1.8 Hz), 14.1, 7.3 (q, *Jcr =
3.2 Hz); F NMR (376 MHz, CDCl3) & —71.2 (s, 3F); HRMS (EI): calcd for Ci2HoF3NS [M]*: 257.0486, found:

257.0483.
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F;C
CN

[\

e
| trans-3la

trans-2-(4-(Methylsulfonyl)phenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (frans-3la). Yield 76%
(153.7 mg), yellow solid, m.p.: 132.8-133.8 °C; '"H NMR (400 MHz, CDCls) & 8.05 (d, J= 8.4 Hz, 2H), 7.75 (d, J
= 8.4 Hz, 2H), 3.09 (s, 3H), 2.40 (dd, /= 9.6 Hz, 6.4 Hz, 1H), 2.05 (dd, J= 9.6 Hz, 6.0 Hz, 1H), 1.79 (td, /= 6.0
Hz, 1.2 Hz, 1H); *C NMR (100 MHz, CDCls3) § 142.3, 135.6, 132.7, 128.2, 126.6, 125.1, 123.7 (q, 'Jcr = 274.0
Hz), 116.5,44.4,34.6 (q, 2Jcr = 34.3 Hz), 16.4 (q, *Jcr = 1.8 Hz), 8.5 (q, *Jcr = 3.4 Hz); 'F NMR (376 MHz, CDCl;)

6 —70.7 (s, 3F); HRMS (EI): calcd for Ci2HioF3NO2S [M]": 289.0384, found: 289.0381.
CN

NO, trans-3ma

trans-2-(3-Nitrophenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (frans-3ma). Yield 67% (120.1 mg),
white solid, m.p.: 68.3-70.6 °C; '"H NMR (400 MHz, CDCls) & 8.40-8.33 (m, 2H), 7.90 (d, J = 7.6 Hz, 1H), 7.68
(t,J=8.0 Hz, 1H), 2.43 (dd, J= 9.6 Hz, 6.0 Hz, 1H), 2.07 (dd, /= 9.6 Hz, 6.4 Hz, 1H), 1.85 (td, /= 6.2 Hz, 1.6 Hz,
1H); 3C NMR (125 MHz, CDCls) § 147.5, 136.5, 130.8, 129.3, 125.5, 124.1, 122.7 (q, 'Jcr = 273.9 Hz), 115.4,
33.3(q, 2Jcr = 34.8 Hz), 15.3, 7.6 (q, *Jcr = 3.2 Hz); '°F NMR (376 MHz, CDCl3) 8 —70.8 (s, 3F); HRMS (EI):
calcd for C11H7F3N202 [M]": 256.0460, found: 256.0458.

F,C CN

NO, cis-3ma

cis-2-(3-Nitrophenyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (cis-3ma). Yield 24% (43.0 mg), white
solid, m.p.: 108.3-110.2 °C; '"H NMR (400 MHz, CDCls) § 8.24-8.21 (m, 2H), 7.76 (d, J = 7.6 Hz, 1H), 7.57 (t, J
=7.8 Hz, 1H), 2.12-2.03 (m, 2H), 1.78-1.74 (m, 1H) ; '3C NMR (125 MHz, CDCls) § 147.3, 135.7, 133.6, 129.3,

124.7,123.8, 122.6 (q, 'Jor = 274.4 Hz), 114.7, 34.1 (q, 2Jcr = 34.2 Hz), 15.5, 8.2; '°F NMR (376 MHz, CDCl3) &

—67.2 (s, 3F).
F;C
—
Cl N trans-3na

trans-2-(6-Chloropyridin-3-yl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (trans-3na). Yield 68% (117.1
mg), yellow oil; "H NMR (400 MHz, CDCls) 6 8.52 (d, J = 2.4 Hz, 1H), 7.83 (dd, J = 8.4 Hz, 2.4 Hz, 1H), 7.46 (d,
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J=8.4 Hz, 1H), 2.39 (dd, J= 9.6 Hz, 6.0 Hz, 1H), 2.03 (dd, J= 9.6 Hz, 6.0 Hz, 1H), 1.78 (td, J = 6.2 Hz, 0.8 Hz,
1H); 3C NMR (100 MHz, CDCls) & 153.4, 152.3, 141.7, 125.1, 124.8, 123.6 (q, "Jer = 273.7 Hz), 116.3, 32.1 (q,
2Jer = 35.0 Hz), 16.0 (q, Jcr = 1.8 Hz), 8.2 (q, *Jcr = 3.1 Hz); '%F NMR (376 MHz, CDCl3) 3 ~71.0 (s, 3F); HRMS
(EI): caled for CioHsCIFsN, [M]*: 246.0172, found: 246.0170.

F,C CN

AN

cl N/ cis-3na

cis-2-(6-Chloropyridin-3-yl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (cis-3na). Yield 17% (29.3 mg),
yellow oil; 'TH NMR (400 MHz, CDCls) & 8.46 (d, J = 2.0 Hz, 1H), 7.76 (dd, J = 8.4 Hz, 2.4 Hz, 1H), 7.40 (d, J =
8.4 Hz, 1H), 2.16-2.04 (m, 2H), 1.79-1.75 (m, 1H); '3C NMR (100 MHz, CDCls) § 153.2, 151.6, 141.0, 127.9,
124.8, 123.6 (q, 'Jcr = 274.2 Hz), 115.8, 33.0 (q, 2Jcr = 34.8 Hz), 16.2 (q, *Jcr = 1.8 Hz), 9.0; 'F NMR (376 MHz,
CDCl3) 8 —67.4 (s, 3F).

X CN

L

N trans-3o0a
trans-2-(Quinolin-3-yl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (trans-3oa). Yield 65% (119.2 mg),
yellow solid, m.p.: 84.4-85.3 °C; '"H NMR (400 MHz, CDCls) 8 9.00 (s, 1H), 8.36 (s, 1H), 8.17 (d, J= 8.8 Hz, 1H),
7.90 (d, J=8.4 Hz, 1H), 7.81 (t, /= 7.6 Hz, 1H), 7.63 (t, /= 7.4 Hz, 1H), 2.44 (dd, J = 9.6 Hz, 6.0 Hz, 1H), 2.09
(dd, J=9.2 Hz, 6.0 Hz, 1H), 1.88 (td, /= 6.2 Hz, 1.2 Hz, 1H); *C NMR (100 MHz, CDCls) 8 150.6, 147.4, 138.7,
130.0, 128.4, 127.1, 126.6, 126.2, 122.9 (q, 'Jer = 273.8 Hz), 121.9, 115.5, 31.7 (q, 2Jcr = 34.8 Hz), 15.0 (q, *Jcr =
1.6 Hz), 7.2 (q, *Jcr = 3.0 Hz); '’F NMR (376 MHz, CDCls) 6 —70.8 (s, 3F); HRMS (ESI): calcd for Ci4HoF3N>

[M+H]*: 263.0796, found: 263.0794.

F3C

S CN

\ ’ trans-3pa
trans-2-(Thiophen-2-yl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (frans-3pa). Yield 58% (88.5 mg),
yellow oil; "H NMR (400 MHz, CDCls)  7.41 (d, J = 4.4 Hz, 1H), 7.28 (s, 1H), 7.06 (t, J = 4.0 Hz, 1H), 2.33 (dd,
J=38.8 Hz, 6.4 Hz, 1H), 1.97 (dd, /= 8.8 Hz, 6.8 Hz, 1H), 1.88 (t, /= 6.6 Hz, 1H); *C NMR (100 MHz, CDCls) &
130.5, 130.3, 127.2, 126.4, 122.6 (q, 'Jcr = 273.6 Hz), 115.5, 28.9 (q, 2Jcr = 35.8 Hz), 16.6 (q, 3Jcr = 1.9 Hz), 9.4
(g, 3Jcr = 3.0 Hz); '"°F NMR (376 MHz, CDCl3) & —71.2 (s, 3F); HRMS (ESI): caled for CoH7F3NS [M+H]":

218.0251, found: 218.0247.
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FsC_A CN
S

\

cis-3pa

cis-2-(Thiophen-2-yl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (cis-3pa). Yield 19% (29.0 mg), yellow
oil; "TH NMR (400 MHz, CDCl3) § 7.35 (d, J= 4.8 Hz, 1H), 7.18 (d, /= 3.2 Hz, 1H), 7.00 (t, /= 4.4 Hz, 1H), 2.14—
2.08 (m, 2H), 1.88-1.82 (m, 1H); '*C NMR (100 MHz, CDCls) § 134.9, 130.2, 127.6, 127.2, 123.5 (q, 'Jcr = 274.1
Hz), 115.9, 30.7 (q, 2Jcr = 35.6 Hz), 18.1 (q, *Jcr = 2.2 Hz), 11.0; '°F NMR (376 MHz, CDCl3) 8 —67.5 (s, 3F).

FsC

CN

Ph 3ac
2-([1,1'-Biphenyl]|-4-yl)-1-methyl-2-(trifluoromethyl)cyclopropane-1-carbonitrile (3ac, trans/cis=1/1). Yield
79% (166.5 mg), yellow solid, m.p.: 97.3-100.6 °C; 'H NMR (400 MHz, CDCls) § 7.64-7.58 (m, 4.21H), 7.48—
7.44 (m, 3.14H), 7.40-7.36 (m, 2.10H), 2.20 (d, /= 6.0 Hz, 1H), 2.04 (s, 0.05H), 1.84 (d, /= 1.6 Hz, 0.07H), 1.54—
1.51 (m, 1H), 1.24 (s, 0.16H), 1.22 (s, 3H); '*C NMR (100 MHz, CDCls) & 141.4, 138.9, 130.3, 130.0, 128.0, 127.9,
127.8,127.1, 126.7, 126.6, 126.2, 126.1, 123.3 (q, 'Jcr = 274.3 Hz), 118.8, 38.0 (q, 2Jcr = 32.9 Hz), 21.5 (q, *Jcr =
2.6 Hz), 19.0, 12.8; 'F NMR (376 MHz, CDCl3) 8 —62.0 (s, 0.15F), —65.9 (s, 3F); HRMS (ESI): caled for
CisH14F3sNNa [M+Na]*: 324.0976, found: 324.0977.

F,;C
MeOOC
CN

3hc-isomer 1
Methyl 3-(2-cyano-2-methyl-1-(trifluoromethyl)cyclopropyl)benzoate (3hc-isomer 1). Yield 40% (79.2mg),
yellow solid, m.p.: 117.4-121.6 °C; '"H NMR (400 MHz, CDCls) 8 8.10 (d, J= 7.6 Hz, 2H), 7.69 (s, 1H), 7.53 (t, J
=7.8 Hz, 1H), 3.94 (s, 3H), 2.02 (dd, J= 6.4 Hz, 1.6 Hz, 1H), 1.86 (d, /= 6.4 Hz, 1H), 1.79 (s, 3H); 3C NMR (100
MHz, CDCl3) § 165.2, 134.1, 131.8, 130.8, 130.0, 129.8, 128.1, 123.5 (q, 'Jcr = 274.3 Hz), 119.0, 51.3, 37.1 (q,
2Jcr = 33.4 Hz), 22.0 (q, 3Jcr = 2.0 Hz), 16.6, 15.5 (q, *Jcr = 2.3 Hz); '°F NMR (376 MHz, CDCl3) & —62.0 (s, 3F);

HRMS (ESI): calcd for C14H12F3NO;Na [M+Na]*: 306.0718, found: 306.0721.

Fs;C
MeOOC
CN

3hc-isomer 2
Methyl 3-(2-cyano-2-methyl-1-(trifluoromethyl)cyclopropyl)benzoate (3hc-isomer 2). Yield 40% (79.2 mg),
yellow oil; '"H NMR (400 MHz, CDCls) 8 8.11 (d, J= 7.2 Hz, 2H), 7.53 (t,J = 7.6 Hz, 2H), 3.95 (s, 3H), 2.23 (d, J

= 6.0 Hz, 1H), 1.56 (s, 1H), 1.17 (s, 3H); *C NMR (100 MHz, CDCls) 8 165.1, 134.3, 130.9, 130.1, 129.7, 129.5,
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128.2,123.1 (q, 'Jer =274.3 Hz), 118.5, 51.4,37.9 (q, 2Jcr = 33.1 Hz), 21.5 (q, *Jcr = 2.2 Hz), 19.0, 12.8; ’F NMR
(376 MHz, CDCl3) 6 —65.9 (s, 3F).
F5C
NS

Cl N 3nc-isomer 1
2-(6-Chloropyridin-3-yl)-1-methyl-2-(trifluoromethyl)cyclopropane-1-carbonitrile (3nc-isomer I). Yield 40%
(72.8 mg), yellow oil; '"H NMR (400 MHz, CDCI3) 6 8.39 (s, 1H), 7.69 (s, 1H), 7.43 (d, J = 8.4 Hz, 1H), 2.27 (d, J
= 6.4 Hz, 1H), 1.52 (s, 1H), 1.21 (s, 3H); 3C NMR (100 MHz, CDCI3) 6 152.0, 150.7, 140.0, 124.3, 123.7, 122.7
(q, Jer=274.4Hz), 117.8,35.5 (q, 2Jcr = 34.7Hz), 21.2 (q, *Jcr = 1.6 Hz), 19.1, 12.8; ’F NMR (376 MHz, CDCl5)

8 —66.0 (s, 3F); HRMS (ESI): calcd for C11HoCIF3N, [M+H]": 261.0406, found: 261.0404.

3ad-isomer 1

Ethyl 2-([1,1'-biphenyl]-4-yl)-1-methyl-2-(trifluoromethyl)cyclopropane-1-carboxylate (3ad-isomer I). Yield
37% (90.1 mg), yellow oil; '"H NMR (400 MHz, CDCls) 8 7.56-7.51 (m, 4H), 7.44-7.40 (m, 4H), 7.36-7.32 (m,
1H), 3.80-3.64 (m, 2H), 2.24 (dd, J = 5.6 Hz, 2.0 Hz, 1H), 1.69 (s, 3H), 1.60 (d, /= 6.0 Hz, 1H), 0.85 (t, J="7.2
Hz, 3H); 3C NMR (100 MHz, CDCls) & 169.8, 140.3, 139.4, 131.7, 129.8, 127.8, 126.5, 126.1, 125.9, 124.6 (q,
\Jer=274.4 Hz), 60.1, 37.1 (q, 2Jcr = 32.3 Hz), 29.7, 19.4 (q, 3Jcr = 2.2 Hz), 14.1 (q, *Jcr = 2.2 Hz), 12.5; 'F NMR

376 MHz, CDCl3) 8 —61.5 (s, 3F); HRMS (ESI): calcd for C20H19F302Na [M+Na]*: 371.1225, found: 371.1227.
(

3ad-isomer 2

Ethyl 2-([1,1'-biphenyl]-4-yl)-1-methyl-2-(trifluoromethyl)cyclopropane-1-carboxylate (3ad-isomer 2). Yield
40% (97.4 mg), yellow solid, m.p.: 92.4-92.7 °C; '"H NMR (400 MHz, CDCls) 8 7.61-7.58 (m, 4H), 7.46-7.43 (m,
4H), 7.38-7.34 (m, 1H), 4.33—4.17 (m, 2H), 2.12 (d, /= 6.0 Hz, 1H), 1.32 (t, /= 7.2 Hz, 3H), 1.29-1.26 (m, 1H),
1.11 (s, 3H); *C NMR (100 MHz, CDCl3) § 170.1, 140.5, 139.3, 130.7, 130.3, 127.8, 126.6, 126.2, 126.1, 124.5 (q,
Jer = 273.6 Hz), 60.5, 36.6 (q, 2Jcr = 32.4 Hz), 29.9, 19.0, 18.7 (q, *Jcr = 2.0 Hz), 12.9; '°F NMR (376 MHz,

CDCl3) 8 —65.5 (s, 3F).
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FsC
= | CO,Et

NS

Cl N 3nd

Ethyl 2-(6-chloropyridin-3-yl)-1-methyl-2-(trifluoromethyl)cyclopropane-1-carboxylate (3nd-isomer
1/isomer 2=5.7/1). Yield 83% (178.4 mg), yellow oil; '"H NMR (400 MHz, CDCI3) 6 8.35 (d, J= 2.0 Hz, 1H), 7.62
(dd, J=8.4 Hz, 2.4 Hz, 1H), 7.29 (d, /= 7.6 Hz, 1.14H), 4.30-4.12 (m, 0.36H), 3.90-3.80 (m, 2.05H), 2.32 (d, /=
6.4 Hz, 0.16H), 2.19 (s, 1H), 1.68 (d, J = 1.2 Hz, 3H), 1.67 (s, 0.53H), 1.65 (s, 0.51H), 1.58 (s, 0.19H), 1.28-1.25
(m, 1H), 0.97 (t,J = 7.0 Hz, 3H); 3*CNMR (100 MHz, CDCl3) § 169.1, 150.6, 150.4, 139.7, 127.9, 124.0 (q, Jcr =
274.4 Hz), 122.9,61.5, 61.3, 60.6, 60.5, 34.7 (q, 2Jcr = 31.8 Hz), 32.9, 29.7, 26.9, 19.3 (q, *Jcr = 2.1 Hz), 16.7, 13.8
(q, *Jcr = 2.5 Hz), 13.0, 12.9, 12.8; 'F NMR (376 MHz, CDCl3) & —61.6 (s, 3F), —69.6 (s, 0.04F); HRMS (ESI):

calcd for Ci3H14CIF3NO; [M+H]": 308.0665, found: 308.0662.

F,;C A

CO,Et

trans-3ae

trans-Ethyl 2-([1,1'-biphenyl]-4-yl)-2-(trifluoromethyl)cyclopropane-1-carboxylate (frans-3ae). Yield 80%
(187.0 mg), yellow oil; '"H NMR (400 MHz, CDCl3) & 7.58-7.54 (m, 4H), 7.45-7.41 (m, 4H), 7.37-7.33 (m, 1H),
4.01-3.90 (m, 2H), 2.51 (dd, J = 8.8 Hz, 6.4 Hz, 1H), 1.90 (td, J = 5.8 Hz, 1.5 Hz, 1H), 1.74 (dd, /= 8.8 Hz, 5.6
Hz, 1H), 1.04 (t, J= 7.2 Hz, 3H); '3C NMR (100 MHz, CDCI3) § 167.6, 140.7, 139.4, 130.5, 129.4, 127.7, 126.5,
126.2, 126.1,126.0, 124.0 (q, 'Jer = 273.2 Hz), 60.1, 34.4 (q, 2Jcr = 33.4 Hz), 22.7 (q, *Jcr = 2.1 Hz), 13.3 (q, 3Jcr
= 1.5 Hz), 12.9; '°F NMR (376 MHz, CDCls) & —70.4 (s, 3F); HRMS (EI): calcd for Ci9H7F30, [M]": 334.1181,

found: 334.1180.

F3C A

I e

trans-3be
trans-Ethyl 2-(naphthalen-2-yl)-2-(trifluoromethyl)cyclopropane-1-carboxylate (trans-3be). Yield 74% (159.5
mg), yellow oil; '"H NMR (400 MHz, CDCls) & 7.87 (s, 1H), 7.82-7.78 (m, 3H), 7.50-7.42 (m, 3H), 3.97-3.83 (m,
2H), 2.56 (dd, J = 8.4 Hz, 6.0 Hz, 1H), 1.98 (td, /= 5.8 Hz, 1.3 Hz, 1H), 1.79 (dd, J= 8.8 Hz, 5.2 Hz, 1H), 0.96 (t,
J=7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) § 168.7, 133.4, 133.1, 131.1, 128.9, 128.1 (t, *Jcr = 5.3 Hz), 127.8,
126.7,126.4, 125.2 (q, 'Jer = 273.1 Hz), 61.2, 35.9 (q, 2Jcr = 33.3 Hz), 23.9 (q, *Jcr = 1.6 Hz), 14.6 (q, *Jcr = 1.8
Hz), 14.0; 'F NMR (376 MHz, CDCl3) 6 —70.2 (s, 3F); HRMS (EI): calcd for C;7H;5F302 [M]*: 308.1024, found:

308.1022.
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Diethyl 2-([1,1'-biphenyl]-4-yl)-2-(trifluoromethyl)cyclopropane-1,1-dicarboxylate (3af). Yield 44% (125.0
mg), yellow oil; 'H NMR (400 MHz, CDCl3) & 7.58-7.55 (m, 4H), 7.48-7.42 (m, 4H), 7.37-7.33 (m, 1H), 4.36—
4.31 (m, 2H), 3.97-3.84 (m, 2H), 2.27 (d, J= 6.0 Hz, 1H), 2.14 (d, J= 5.2 Hz, 1H), 1.36 (t, J= 7.0 Hz, 3H), 0.95
(t, J=7.0 Hz, 3H); 3C NMR (100 MHz, CDCl3) & 164.6, 140.9, 139.3, 130.1, 129.3, 127.8, 126.6, 126.1, 126.0,
123.4 (q, 'Jer = 274.4 Hz), 61.2, 39.2 (q, 2Jcr = 33.2 Hz), 38.6, 17.8 (q, *Jcr = 1.7 Hz), 12.8, 12.6; '°F NMR (376

MHz, CDCIl3) 8 —66.9 (s, 3F); HRMS (ESI): calcd for C2H21F304 Na [M+Na]": 429.1290, found: 429.1292.

Diethyl 2-(2-(|1,1'-biphenyl]-4-yl)-3,3-difluoroallyl)-2-chloromalonate (3af’). Yield 36% (106.3 mg), yellow oil;
"H NMR (400 MHz, CDCls) 6 7.58-7.55 (m, 4H), 7.46-7.42 (m, 2H), 7.37-7.32 (m, 3H), 4.00-3.92 (m, 2H), 3.88—
3.80 (m, 2H), 3.47 (t, J= 1.8 Hz, 2H), 1.14 (t, J= 7.0 Hz, 6H); '3C NMR (100 MHz, CDCl3) & 166.0, 155.4 (t, 'Jcr
=289.7 Hz), 140.7, 140.4, 131.0 (t, *Jcr = 2.9 Hz), 129.7 (t, 3Jcr = 2.5 Hz), 128.9, 127.6, 127.0, 126.8, 87.0 (t, 2Jcr
=19.5 Hz), 69.2 (t, *Jcr = 2.8 Hz), 63.1, 36.1 (d, *Jcr = 2.4 Hz ), 13.7; "’F NMR (376 MHz, CDCl3) 6 -87.0 (d, J=
8.2 Hz, 1F), -87.5 (d, J = 8.3 Hz, 1F); HRMS (ESI): calcd for C»H»1CIF204 Na [M+Na]": 445.0994, found:

445.0992.

Y CN

NH, trans-3qa
trans-2-((3-Aminophenyl)ethynyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (trans-3qa). Yield 73%
(127.8 mg), yellow oil; "H NMR (400 MHz, CDCls) 6 7.10 (t, J = 7.8 Hz, 1H), 6.91 (d, J = 7.6 Hz, 1H), 6.83 (s,
1H), 6.69 (d, J=7.6 Hz, 1H), 3.68 (s, 2H), 2.26 (t, J= 8.2 Hz, 1H), 1.88-1.84 (m, 1H), 1.79 (m, 1H); 3C NMR (100
MHz, CDCl3) § 145.1, 128.3, 121.5, 120.5, 121.8 (q, 'Jcr =273.4 Hz), 117.3, 115.4, 115.2,84.5, 77.1, 23.2 (q, 2Jcr
=38.7 Hz), 17.9 (q, 3Jcr = 2.3 Hz), 10.2 (q, *Jcr = 4.5 Hz); '°F NMR (376 MHz, CDCl3) § —71.0 (s, 3F); HRMS

(ED): caled for C13HoF3N, [M]*: 250.0718, found: 250.0721.
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trans-3ra

trans-2-([1,1'-Biphenyl]-4-ylethynyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (zrans-3ra). Yield 87%
(189.4 mg), yellow solid, m.p.: 85.7-86.9 °C; '"H NMR (400 MHz, CDCl3) § 7.60-7.54 (m, 6H), 7.46-7.42 (m, 2H),
7.38-7.34 (m, 1H), 2.27 (dd, J = 9.6 Hz, 6.8 Hz, 1H), 1.87 (dd, J = 9.6 Hz, 6.0 Hz, 1H), 1.81-1.77 (m, 1H); '3C
NMR (100 MHz, CDCl3) & 142.2, 140.1, 132.8, 129.0, 127.9, 127.1, 122.9 (q, 'Jcr = 273.5 Hz), 119.8, 116.3, 85.2,
79.5 (q, *Jer = 1.3 Hz), 24.3 (q, 2Jcr = 38.8 Hz), 19.0, 11.4; 'F NMR (376 MHz, CDCl3)  -70.9 (d, J = 1.1 Hz,

3F); HRMS (EI): calcd for CioHi2F3N [M]*: 311.0922, found: 311.0920.

FsC
f;' CN
trans-3sa
trans-2-(Phenylethynyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (#rans-3sa). Yield 70% (115.2 mg),
yellow oil; 'H NMR (400 MHz, CDCl3) § 7.53-7.50 (m, 2H), 7.38-7.30 (m, 3H), 2.26 (dd, J= 9.6 Hz, 6.8 Hz, 1H),
1.86 (dd, J=9.6 Hz, 6.0 Hz, 1H), 1.79-1.75 (m, 1H); '*C NMR (100 MHz, CDCls) § 132.3, 129.5, 128.4, 122.9 (q,
Jcr = 273.4 Hz), 121.0, 116.2, 85.3, 78.9, 24.3 (q, 2Jcr = 38.7 Hz), 19.0, 11.4 (q, 3Jcr = 3.0 Hz); 'F NMR (376
MHz, CDCIl3) 6 —71.0 (s, 3F); HRMS (EI): calcd for Ci3HgF3N [M]™: 235.0609, found: 235.0607.
FsC CN
Z
cis-3sa
cis-2-(Phenylethynyl)-2-(trifluoromethyl)cyclopropane-1-carbonitrile (cis-3sa). Yield 11% (18.1 mg), yellow
oil; "TH NMR (400 MHz, CDCls) & 7.45-7.42 (m, 2H), 7.38-7.31 (m, 3H), 2.24 (t, J = 8.4 Hz, 1H), 2.01-1.98 (m,
1H), 1.85-1.80 (m, 1H); 3C NMR (100 MHz, CDCls) & 132.1, 129.5, 128.5, 122.8 (q, 'Jcr = 274.2 Hz), 120.9,

115.0, 83.0, 80.9, 19.1 (g, Jcr = 1.2 Hz), 11.7; '9F NMR (376 MHz, CDCL3) § —67.6 (s, 3F).

= CO,Et

NH, 3qc
Ethyl 2-((3-aminophenyl)ethynyl)-2-(trifluoromethyl)cyclopropane-1-carboxylate (3qc, trans/cis=3/1). Yield
52% (108.1 mg), yellow oil; "H NMR (400 MHz, CDCl3) 8 7.07 (t, J = 7.6 Hz, 1H), 6.83 (d, J= 7.6 Hz, 1H), 6.75

(s, 1H), 6.64 (d, J= 7.2 Hz, 1H), 4.29-4.14 (m, 2H), 3.54 (s, 2H), 2.48-2.41 (m, 1H), 2.02 (dd, J= 8.0 Hz, 6.0 Hz,
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0.25H), 1.87-1.84 (m, 0.75H), 1.67 (dd, J= 8.8 Hz, 5.6 Hz, 0.75H), 1.64—1.60 (m, 0.26H), 1.29 (t, /= 7.2 Hz, 3H);
3C NMR (100 MHz, CDCls) 8 166.6, 165.5, 145.2, 145.1, 128.3, 128.2, 121.6, 121.3, 121.3, 120.0 (q, 'Jcr =272.9
Hz), 117.1, 114.9, 114.7, 82.7, 80.2, 78.6, 60.8, 60.6, 28.7, 28.4, 24.6, 23.2 (q, 2Jcr = 37.8 Hz), 16.6 (q, 3Jcr = 1.2
Hz), 16.3, 13.2, 13.0; ’F NMR (376 MHz, CDCl;) & —65.5 (s, 1F), —70.7 (s, 3F); HRMS (ESI): calcd for

Ci5HisFsNOz [M+H]™: 298.1055, found: 298.1053.
FsC
= CO,Et

Ph trans-3rc

trans-Ethyl 2-([1,1'-biphenyl]-4-ylethynyl)-2-(trifluoromethyl)cyclopropane-1-carboxylate (¢rans-3rc). Yield
86% (215.5 mg), yellow solid, m.p.: 54.9-56.8 °C; 'H NMR (400 MHz, CDCl3) 8 7.57-7.48 (m, 6H), 7.45-7.41
(m, 2H), 7.36-7.33 (m, 1H), 4.24 (q, J = 7.2 Hz, 2H), 2.46 (dd, J = 8.8 Hz, 7.2 Hz, 1H), 1.91-1.87 (m, 1H), 1.69
(dd, J = 8.8 Hz, 5.6 Hz, 1H), 1.29 (t, J = 7.0 Hz, 3H); 3C NMR (100 MHz, CDCl3) § 167.7, 141.5, 140.3, 132.5,
128.9, 127.8, 127.1, 127.0, 123.9 (q, 'Jer = 272.9 Hz), 120.9, 83.4, 81.0, 61.7, 25.7, 24.4 (q, >Jcr = 37.9 Hz), 17.4,
14.4; F NMR (376 MHz, CDCls) & —70.6 (s, 3F); HRMS (EI): calcd for C;H;7F30, [M]*: 358.1181, found:

358.1185.
. CO,Et

trans-3sc

trans-Ethyl 2-(phenylethynyl)-2-(trifluoromethyl)cyclopropane-1-carboxylate (trans-3sc). Yield 51% (100.7
mg), yellow oil; '"H NMR (400 MHz, CDCI3) § 7.42 (d, J = 6.8 Hz, 2H), 7.33-7.25 (m, 3H), 4.23 (q, 7.2 Hz, 2H),
2.44 (t, J = 8.0 Hz, 1H), 1.89-1.86 (m, 1H), 1.70-1.66 (m, 1H), 1.28 (t, J = 7.2 Hz, 3H); '3C NMR (100 MHz,
CDCl3) 8 166.6, 130.9, 128.1, 127.8, 127.7, 127.2, 122.7 (q, "Jcr = 272.8 Hz), 121.0, 82.4, 79.3, 60.6, 24.6, 23.2 (q,
2Jcr = 37.9 Hz), 16.3, 13.2; 'F NMR (376 MHz, CDCl3) & —70.7 (s, 3F); HRMS (ESI): caled for C15H14F302

[M+H]": 283.0946, found: 283.0943.
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10. IH, 3C, ®F NMR and HRMS spectra of target compounds
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9F NMR spectrum of trans-3aa
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"H NMR spectrum of cis-3aa
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9F NMR spectrum of cis-3aa
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13C NMR spectrum of trans-3ba
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HRMS (EI) spectrum of trans-3ba
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13C NMR spectrum of cis-3ba
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"H NMR spectrum of trans-3ca
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9F NMR spectrum of trans-3ca
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"H NMR spectrum of cis-3ca
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9F NMR spectrum of cis-3ca
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3C NMR spectrum of trans-3da
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HRMS (EI) spectrum of trans-3da
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"H NMR spectrum of trans-3ea
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9F NMR spectrum of trans-3ea
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"H NMR spectrum of cis-3ea
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9F NMR spectrum of cis-3ea
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13C NMR spectrum of trans-3fa
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HRMS (EI) spectrum of trans-3fa
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13C NMR spectrum of cis-3fa
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"H NMR spectrum of trans-3ga
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9F NMR spectrum of trans-3ga
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"H NMR spectrum of cis-3ga
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9F NMR spectrum of cis-3ga
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13C NMR spectrum of trans-3ha
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HRMS (ESI) spectrum of trans-3ha

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
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385 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
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HRMS (EI) spectrum of trans-3ia
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13C NMR spectrum of trans-3ja
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HRMS (EI) spectrum of trans-3ja
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13C NMR spectrum of trans-3ka
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HRMS (EI) spectrum of trans-3ka
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3C NMR spectrum of trans-3la
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HRMS (EI) spectrum of trans-3la
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13C NMR spectrum of trans-3ma
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HRMS (EI) spectrum of trans-3ma
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"H NMR spectrum of trans-3na
ST M~ 0WW W DLW O OO T T OO
o 388593 SRBREEB8SRERRER
B® NN~ NNNNNN NN o
NS et b et ——
FC
| = CN
P
cl N

| —
_

-7.5E+07
-7.0E+07
r6.5E+07
r6.0E+07
r5.5E+07
r5.0E+07
-4 .5E+07
-4 .0E+07
r3.5E+07
r3.0E+07
r2.5E+07
r2.0E+07
r1.5E+07
r1.0E+07
-5.0E+06

-——0.0E+00

~5.0E+06

\I I-‘l I-‘ \q .H.(u.
a a & 838
- -~ o - =
10 95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)
13C NMR spectrum of trans-3na
@ < — NI WO M=oy
O © U] TANOO OmOo M MNWYO— M
T N © ~—OdNWwm OWOLIFTAN—OM~WO ™
0o — I~ 1510 ol o © OANRNO OO OO0 N
0 0 = AN = — == wYwig N T
- = - —_—r DO MM——+— «— 0w w o
Y4 | — e e
FsC
| = CN
e
cl N

r5.0E+08

-4 .5E+08

-4.0E+08

r3.5E+08

r3.0E+08

r2.5E+08

-2.0E+08

~1.5E+08

~1.0E+08

5.0E+07

r0.0E+00

~-5.0E+07

T T T T T T T T T T

'0 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 O
f1 (ppm)

S57

-10



9F NMR spectrum of trans-3na
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"H NMR spectrum of cis-3na
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9F NMR spectrum of cis-3na
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3C NMR spectrum of trans-30a
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HRMS (ESI) spectrum of trans-30a
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13C NMR spectrum of trans-3pa
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HRMS (ESI) spectrum of trans-3pa

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

111 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:99 H:7-7 N:0-20 0O:0-20 F:3-3 Na:0-3 S:141

6

230410-1-17 39 (0.432)

1: TOF MS ES+
5.93e+001
100+ 218.0247
% il 218.0167
"] 218.0461
217.9860 T 218.0837
G......||||...\.|...|!r-..1|...|.rr.|‘||...| —r—r—r—T m/z
217.800 217.800 218.000 218.100 218.200 218.300
Minimum: -1.5
Maximum: 5.0 20.0 50.0
Mass Cale. Mass mDa  PPM DBE iFIT  Norm  Conf (%) Formula
218. 0247 218, 0451 -0.4 -1.8 5.5 32.5 n/a n/a CO HT NF3 S8
"H NMR spectrum of cis-3pa
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"H NMR spectrum of 3ac
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9F NMR spectrum of 3ac

<+ o Fo.UE+U/
35
o W
¢ @
[ 4 5E+07
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CN
r3.0E+07
Ph
F2.5E+07
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o o
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o oM
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1 (ppm)
HRMS (ESI) spectrum of 3ac
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
312 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:18-18 H:14-14 N:0-30 0:0-100 F:3-3 Na:0-1
3
230512-2-3 5 (0.076) 1: TOF MS ES+
1.71e+006
100~ 324.0977
%_
] 302.1157 325.1007
12430625 550083 2821101 30911414 06.0715 3416037 3621160 386.0680 406-5800 41c 1oon 4256241
L At s A Ut M AR ) U LD LAl Ll U L W LA A L Wk Rl il A i 1 U0 L) Ul L Wkl B A g Wk A el i) il L e B
230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420
Minimum: -1.5
Maximum: 2.0 20,0 30,0
Mass Cale, Mass mDa  PPM DBE i—F1T  Norm  Conf (%) Formula
324, 0977 324, 0976 01 0.3 10.5 153.3 n/a n/a CI8 H14 N F3 Na
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"H NMR spectrum of 3hc-isomer 1
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9F NMR spectrum of 3hc-isomer 1

o
3
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HRMS (ESI) spectrum of 3hc-isomer 1
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 PPM [/ DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
256 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:14-14 H:12-12 N:0-30 0O:0-100 F:3-3 Na:0-1
3
230512-2-2 8 (0.102) 1: TOF MS ES+
3.52e+006
100- 306.0721
o]
] 307.0752
1 40585  125.9860 1820374 2929638 284 0899 353.2665 368.0420 __437.1962 4733499 5125197 5614141
i B ) B B e e B R A e L
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550
Minimum: -1.5
Maximum: 5.0 20,0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula
306, 0721 306.0718 0.3 L0 1.5 117.0 n/a  n/a Cl4 112 N 02 F3 Na
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"H NMR spectrum of 3hc-isomer 2
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9F NMR spectrum of 3he-isomer 2
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13C NMR spectrum of 3nc-isomer 1
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HRMS (ESI) spectrum of 3nc-isomer 1

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 PPM [/ DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

209 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:11-11 H:99 N:0-30 0:0-100 Na:0-1 CI:1-2 F:3-3

3
230512-2-1 6 (0.085) 1: TOF MS ES+
2.75e+006
100 261.0404
%—
. 263.0376
: 277.0107
ol 1250866 164.03081750357 107.0179 2340297 | | 2989926 3449027 3609674 410.0336
R AT R A R ARES bk LALE BLLAJ AR LR LA A LA RLAN LAY LREAN LAY LERA) LAL) LRSS LALL RLEAS EARL) ASAJ LALM) LALAN LALL) LA LALLILEES) LAML L

120 140 160 180 260 220 240 260 280 300 320 340 360 380 400 420

Minimum: -La
Maximum: 5.0 20,0 50,0
Mass Calc, Mass mba  PPM  DBE  i-FIT Norm Conf(%) Formula

261, 0404 261, 0406 -0.2 -0.8 63 164.7 n/fa n/a CIl H9 N2 CI F3

"H NMR spectrum of 3ad-isomer 1
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13C NMR spectrum of 3ad-isomer 1
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HRMS (ESI) spectrum of 3ad-isomer 1

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
422 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:20-20 H:19-19 N:0-30 0O:0-100 F:3-3 Na:0-1
3
230512-2-5 5 (0.0786) 1: TOF MS ES+
3.41e+006
100+ 371.1227
LT
| 3721261
ol iy PO saodes 39030 ssaaras sepvos| | PPN sseesee | AVIISEMTO amissio,
3300 340.0 350.0 360.0 370.0 380.0 390.0 400.0 410.0
Minimum: -1.5
Maximum: 5.0 20.0 50,0
Mass Calec. Mass mDa PPM DBE i—FIT  Norm  Conf (%) Formula
avLo1227 0 3Tl 1235 0.8 -2.2 9.5 131.8 n/a n/a C20 H19 02 F3 Na
"H NMR spectrum of 3ad-isomer 2
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3C NMR spectrum of 3ad-isomer 2
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"H NMR spectrum of 3nd
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9F NMR spectrum of 3nd
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HRMS (ESI) spectrum of 3nd

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =20.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

344 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:13-13 H:14-14 N:0-30 0O:0-100 F:3-3 Na:0-1 Cl:1-2

3
230512-24 13 (0.161) 1: TOF MS ES+
5.53¢+005
- 308.0662
%..
] 310.0633
274.0639 280.0378 _ 288.9230  299.0724.301.1415 3121017 354 1346 334.0836  338.3426 340 3577 349.2023.
O e LT L L R W0 O O OO Wi T
270.0 280.0 290.0 300.0 3100 3200 330.0 340.0
Minimum: =8
Maximum: 5.0 20.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
308.0662 308.0665 -0.3 -1.0 5.5 750 n/a n/a  Cl3 Hl4 N 02 F3 Cl
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"H NMR spectrum of trans-3ae
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9F NMR spectrum of trans-3ae
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9F NMR spectrum of trans-3be
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"H NMR spectrum of 3af

-2 0E+08
~1.5E+08
+1.0E+08
~S2.0E+07
+0.0E+00

-10

N
i

10

30 20

40

60 30

70

[ S e e e T T e - %
I T ITITIFTITITEILTEITIETEIETLEIQ
L L L L L L Ll L L L L L L L L L o @w == ==
m o W o W 2 W g W Qo N o W g9 o 9 = T T E
Mr 8 Y w8 6 ¥ F 9 o o o ¢ ¢ 8 9 7 o, w w w
oo 0 [=] 15}
] e e ol
=]
=
L2
EE DY “ 055211
LGE 0 — FORE L
B0 M o0 - 2 hezhy
- BZAL L
se1] 00t | o
BLEL - - LR 2L
9T ] LE9°8E-
LGLE-L e 860 ™ 05286
B5zZ 7 0L | 280°66
EL2T° ey EWBE
BERE] 9t BE”
9se'E -
GAB'E
riBE
CBREA -2 F1Z19
ZOB'E
0Z6E- - iz | e
BZ6'E =
BEGE] G —
LPEE r<E
GOAE] =
BOE'T o=
LZET =
PYE]
' [Tl
Zae't -2
ZLT B
=) 0z0ZZh
w E8LFT)
BE0EZ )
ZEE L w0 N4
VEE'L w \0g°9z
BIEL §05 L2 1+
Sird L2 z8s izl
Yori: Bl beo0c 1 o,
25 L = i h m. . w3 oy
pap - ig W = AR = lBTEEL~ a9
pap L] o' 9 2y & Bsm0rl” 8]
£S5 L “ Lo =
655 L @ £
PiGL
Big e o =
Q
= 8, level—
-2 2
=
[Tl
@ Z
< @]
ST ]

80
™ (ppm)
S83

L
oL

110 100 90

120

160 150 140 130

170

R

30



9F NMR spectrum of 3af
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
576 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:22-22 H:21-21 N:0-30 0O:0-100 F:3-3 Na:0-1
3
230512-2-6 13 (0.161) 1: TOF MS ES+
2.79e+006
10 4291292
430.1326
67.1201376.20g2 3813018 3911362 407.1467 4955050 || 4311352 445 403y 4522061 456 5a7y 4843806 404 4009 T el
370 380 390 400 410 420 430 440 450 460 470 480 480 500

Minimum: -1.5
Maximum: 0.0 20.0  50.0
Mass Calc. Mass mDa PPU DBE i-FIT  Norm  Conf (%) Formula
429.1292  429. 1290 0.2 0.5 10.5  100.6 n/a n/a €22 1121 04 I'3 Na
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"H NMR spectrum of 3af’
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9F NMR spectrum of 3af’
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

2039 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:22-22 H:21-21 N:0-30 0O:0-100 F:2-3 Na:0-1 Cl:1-2

3
230512-2-7 17 (0.203) 1: TOF MS ES+
2.44e+006
100 445.0992
]
1 447.0971
: 251.5467 411.1375 465.3185 631.1694 685.4507 833.2471
125.9856 : 301.1417 360.32397 - 5 d 513.0893 601.1556 : i 782.4334 - miz
AL AR LARRY RARAS LAARS LAALY LARRY LAALY LAARN LAARY LARAS LARAN LARRD LALSY LAARY LAARN LAARS LLALY LLAAS RAREY LALA) RALAN LAALY LLAAN LLARS LLAR) RALEI RAALN LA
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 5.0 20,0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
145.0992 445, 0994 -0.2 -0.4 10.5 167.2 n/a n/a €22 1121 04 T2 Na Cl
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"H NMR spectrum of trans-3qa
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9F NMR spectrum of trans-3qa
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"H NMR spectrum of trans-3ra

55000
50000

45000

40000

35000

~30000

25000

+20000

~15000

~10000
5000

¥LL 1
LLL7)
26l
908"
608°L

58l
08’1
6.8'1

¥68°L
vsg'e
Li2e
8l¢'¢c
§62'2”

gEE° L
65821
Zve L]
168"
2881
Z98 1
2181
GeL
8€'L1
8Lt L
£zt
PEY Lo
8et L 4
28t L
527
6€5° .
LG L]
GbG 2
5851
0951
55721
6.9
285
16G L]
652
9652

—

F3C

CN

A\

Ph

<201
101

=00'L

SE0'L

p0E -

Az0'9

-0.5

0.5

3.5 2.5 1.5

45
f1 (ppm)

8.5 7.5 6.5 5.5

9.5

13C NMR spectrum of trans-3ra

5500

5000

4500
4000

3500

3000

2500

2000

-1500

1000
-500

L2E by,
zep L
BZD Ry
ZELEDY
bl pze
Bzs ¥z
L1612

96F 6.
01564}
725 6.
9ES 27
vz 58’

b9Z 9l
L0Bgly

BELEL
WS LEL
LT T

EMD LTI
AR
AN
ARTAR
586 BTV
062 Ze 1

L OF L~
50T TP

CN

W

Ph

Ll

—500
-10

70

80

120

140 130

0

40 30 20 10

90 60 50
1 (ppm)

100

110

150

i0

S89



9F NMR spectrum of trans-3ra
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"H NMR spectrum of trans-3sa
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9F NMR spectrum of trans-3sa
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"H NMR spectrum of cis-3sa
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9F NMR spectrum of cis-3sa
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3C NMR spectrum of 3qe
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HRMS (ESI) spectrum of 3qc

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
423 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:15-15 H:15-15 N:0-20 0:0-20 F:3-3 Na:0-3
6
230410-1-21 13 (0.161) 1: TOF MS ES+
6.23e+005
100— 298.1053
%]
0] oo 2508727 288,925 0 0N 2091107 265.2000207.10801" T 1070 3011420 0 80 10T ey 082018 3104075, ),
2840 2860 2880 2900 2920 2940 2960 2980 3000 3020 3040 306.0 3080 3100 3120
Minimum: -1.5
Maximum: 5.0 20.0  50.0
Mass Cale. Mass mDa PPN DBE i—FIT  Norm  Conf (%) Formula
298, 1053 298. 1055 -0.2 -0.7 7.5 195.4 n/a n/a Cl5 H15 N 02 F3
"H NMR spectrum of trans-3rc
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13C NMR spectrum of trans-3re
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HRMS (EI) spectrum of trans-3rc
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13C NMR spectrum of trans-3sc

,,,,,,, -5 5E+08

—166.583
1118646
—82.432
—79.271
—60.591

15.0E+08
FaC -4 5E+08
+4.0E+08
'3 5E+08
13.0E+08
12.5E+08
12 0E+08
1 5E+08
' 1.0E+08
+5.0E+07

IJJ J J. n . o | L0.0E+00

r-5.0E+07

30 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

9F NMR spectrum of trans-3sc

-7.5E+16

—-70.674

-7.0E+16
-6.5E+16

+6.0E+16
FiC

= CO,Et 15.5E+16

+5.0E+16
-4 5E+16
+4.0E+16
F3.5E+16
+3.0E+16
r2.5E+16
+2.0E+16
+1.5E+16
+1.0E+16
r5.0E+15

r0.0E+00

~-5.0E+15

10 0 -0 -20 -30 -40 -50 -60 “ -(

)—80 -90 -100 -110 -120 -130 -140 -150 -160
m

S99

T 200



HRMS (ESI) spectrum of trans-3sc

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

374 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:15-15 H:14-14 N:0-20 0:0-20 F:3-3 Na:0-3

6
230410-1-20 5 (0.076) 1: TOF MS ES+
2.94e+006
100+ 283.0943
OA)_
: 271.1294 284.0974 295.0832 297.1112
0 1270.1192 i 274.2805.275.1102 279.0472 282.0772 285.1044 287.0995 289.5703  292.0651 294.0910 i ) miz
e e T I e e B e e e L e e o e e e e e B e e o e e e L e o e e oy
270.0 2725 275.0 277.5 280.0 282.5 285.0 2875 290.0 2925 295.0 2975
Minimum: -1.5
Maximum: 5.0 20,0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT ~ Norm  Conf %) Formula
283. 0943 283, 0946 -0.3 -1.1 7.5 293.7 n/a n/a Cl5 1114 02 F3
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11. GC-MS spectra of compounds cis-3ha, cis-3ia, cis-3ja, cis-3ka, cis-3la, cis-30a and 3nc-

isomer 2
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GC-MS spectrum of cis-3ia
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GC-MS spectrum of cis-3ja
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GC-MS spectrum of cis-3ka
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GC-MS spectrum of cis-3la
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GC-MS spectrum of cis-3o0a
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GC-MS spectrum of 3nc-isomer 2

£
700000
650000
600000
550000
500000
450000
400000
350000
300000
250000
200000
150000

100000

TIC: 2023-03-28-DYP-3. D\data, =s
8.518

B. 141

Cl

FsC
NS

3nc-isomer 2

(@) -~>
T

55000

50000

45000

40000

35000

25000

15000

6.127 | L

TYTTTTTTY

400 4.50 500 550 600 650 700

176.0

164.0

152, 1

S=

6 70 80 90 100 110 120 130 140 150 160 170 180 190

S107

7.50 800 8.50 900 9.50
il 854 (8645 5): 2023-03-28-DIP-3. D\data. ns

223.0

05.0

0
g LK '

200 210 220 230 240

245

Ty
10.00 10.50 11,00 11.50

r.O




