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1. Optimization of the Reaction Conditions for the Alkylation of HCFO-1233zd 1

Table S1. Screening of the ligand?

NiCl, DME (10 mol%)
Ligand (20 mol%)

Ph -~ ZnBrLiCl + - X CF; Ph _~_~"XCF3
MeCN, rt, 12 h
2a 1 3a
MeQ
o fOpm), A, )
L1 L2 L3 L4 ’

Entry Ligand 3a (%)°
1 No Ligand 42
2 L1 43
3 L2 32
4 L3 15
5 L4 18

3Reaction conditions (unless otherwise specified): 1 (4.0 equiv), 2a (0.3 mmol, 1.0 equiv). "The
yield was determined by **F NMR using fluorobenzene as an internal standard.
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Table S2. Screening of the nickel sources?

[Ni(10 mol%)
PPh; (20 mol%)
Ph_~_ ZnBrLiCl + -~ -CFs Ph _~~XCF3
”s 1 MeCN, 1t, 12 h .
Entry [Ni] 3a (%)®
1 NiClyDME 42
2 Nil2 40
3 Ni(OTf), 41
4 Ni(C104)26H20 35
5¢ Ni(PPh3).Cl; 45
6 Ni(COD), 43
7 No Ni nd

3Reaction conditions (unless otherwise specified): 1 (4.0 equiv), 2a (0.3 mmol, 1.0 equiv). "The yield
was determined by °F NMR using fluorobenzene as an internal standard. °PPhs was not use. nd, not
detected.
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Table S3. Screening of the solvents?

Ni(PPhs),Cly(10 mol%)

Ph_~_ZBr-LiCl + -~ CFs N
2a 1 3a

Entry Solvent 3a (%)°
1 DMA 80
2 DMF 53
3 THF 13
4 1,4-Dioxane 92
5 MeCN 45
6 NMP 79
7 DCM 8
8 Toluene 21

2Reaction conditions (unless otherwise specified): 1 (4.0 equiv), 2a (0.3 mmol, 1.0 equiv). ®The yield

was determined by °F NMR using fluorobenzene as an internal standard.
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Table S4. Screening of the loading amount of 12

Ni(PPh3),Cly(10 mol%)

N TaDioxane, i izn T TN
2a 1 3a
Entry 1 (x equiv) 3a (%)P
1 1 89
2 2 92
3 3 93
4 4 92
5 5 90
6 6 93

aReaction conditions (unless otherwise specified): 1 (x equiv), 2a (0.3 mmol, 1.0 equiv). "The yield

was determined by °F NMR using fluorobenzene as an internal standard.
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Table S5. Screening of the loading amount of Ni(PPhs)2Cl22

NI(PPh3)2C|2(X m0|%)

N TaDioxane, i izn T TN
2a 1 3a
Entry Ni(PPhs)2Cl> (x) 3a (%)°
1 0.1 67
2 0.5 91
3 1 92
4 2 93
5 5 90
6 10 92
7 20 90

3Reaction conditions (unless otherwise specified): 1 (2.0 equiv), 2a (0.3 mmol, 1.0 equiv). "The yield
was determined by F NMR using fluorobenzene as an internal standard.

Note: The use of 10 mol% or 20 mol% of Ni(PPh3)2Cl. led to comparable yields. This is probably
because the Ni(0)-catalyzed cross-coupling is fast as demonstrated in Table S6. Once a small amount
of Ni(0) species is generated by the reduction of Ni(PPhz)2Cl> with alkylzinc reagent, the Ni(0)-
catalyzed cross-coupling between 2a and 1 proceeds smoothly, which may suppress the further
consumption of alkylzinc reagent by its reaction with Ni(PPhs)2Cl.. However, the exact reason for this

finding remains elusive at this stage.
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Table S6. Screening of the Reaction Time?

Ni(PPh3),Cly(1 mol%)

N LaDioxane, i xh N
2a 1 3a
Entry Time x (h) 3a (%)°
1 0.25 35
2 0.5 87
3 1 92
4 2 92 (87)
5 12 92

aReaction conditions (unless otherwise specified): 1 (2 equiv), 2a (0.3 mmol, 1.0 equiv). "The yield
was determined by °F NMR using fluorobenzene as an internal standard, and the number in

parentheses is the isolated yield
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2. Preparation of the alkylzinc reagents

Ph/\/\ZnCI BZO/\/\ZHC|

3a 3b

O ZncCl
Aoy

o CO,Et
3d 3e
©/\ZnCI /©/\ZnCI
Bu
3g 3h
/©/\ZnCI /©/\Zn()l
NC Bpin
3 3k

ZnCl
BOC'\O/ BocN/j

3n

3m

Br

3c

Ph
~"zncl

3f

/©/\ZnCI
MeO

3i

\/
Ph/SlvanI

3l

ZnCl

Structures of trifluoromethylarenes

Note: Substrates 3g are commercially available. Other substrates are prepared from commercially

available alkyl halides.
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3. Optimization of the Reaction Conditions for the arylation of HCFO-1233zd 1

Table S7. Optimization of the reaction conditions?
[Co] (10 mol%)

Br Ligand (10 mol%) x_CF3
LT o = O
EtO,C Mn (3.0 equiv) EtO,C

MeCN, 40 °C, 10 h

_________ B SR
MeO
oA, o rom] |
L1 L2 L3 L4
Entry [Co] Ligand Condition Yield of 3a (%)°

1 CoCl; - - 35

2 CoCl L1 - 38

3 CoCl, L2 - 40

4 CoCl; L3 — 43

) CoCl L4 - 58

6 CoBr; L4 — 52

7 Co(OAC), L4 - ND
8 Co(acac)2 L4 - ND
9 CoCl; L4 rt instead of 40 °C nd
10 CoCl; L4 60 °C instead of 40 °C 39
11 CoCl; L4 Zn instead of Mn 35
12 CoCl; L4 1,4-dioxane instead of MeCN ND
13° - L4 - ND
14°¢ CoCl; L4 — 80 (80)

Reaction conditions (unless otherwise specified): 1 (0.6 mmol, 2.0 equiv), 4a (0.3 mmol, 1.0 equiv),
MeCN (3 mL). "Determined by '°F NMR using fluorobenzene as an internal standard, and the
number in parentheses is the isolated yield. °1 (1.2 mmol, 4.0 equiv) was used. nd, not detected.
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4. Copies of 'H NMR, *F NMR and 3C NMR Spectra
(E)-(6,6,6-Trifluorohex-4-en-1-yl)benzene (3a)
!H NMR of 3a
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13C NMR of 3a
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F spectra of 3b
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(E)-1-Bromo-4-(6,6,6-trifluorohex-4-en-1-yl)benzene (3c)

IH NMR of 3¢
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Exact Mass: 292.0074
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13C NMR of 3¢
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Exact Mass: 292.0074

Chemical Formula: C12H12B1F3
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2-(Naphthalen-1-yl)ethyl (E)-7,7,7-trifluorohept-5-enoate (3d)
'H NMR of 3d
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F NMR of 3d
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Ethyl (E)-10,10,10-trifluorodec-8-enoate (3e)

IH NMR of 3e
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13C NMR of 3e
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(E)-(5,5,5-Trifluoropent-3-en-1-yl)benzene (3f)

'H NMR of 3f
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F NMR of 3f
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(E)-(4,4,4-Trifluorobut-2-en-1-yl)benzene (3g)

IH NMR of 3g

09°s
09'S
19
19°S
298
295
€95
£€9'S
v9's
961
95
S9°5
G895
99°sY
99'5+
295
195
19c/
859
g5
959
959
16'94
159
859
mm.ﬂ
659
659
099
09'9
09'9
199
199
0zl
1zl
8zl
62'L
6z'L
el
sel
£l
gl

8€'L

Chemical Formula: CypHgFy

Exact Mass: 186.0656
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13C NMR of 3g
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F NMR of 3h

DO
QDR
03 en
Qoo
—
ZcF,
Chemical Formula: CygHq7F3
Exact Mass: 242 1282
T T T T T T T T T T T T T T T T T T T T T T T T T
50 40 30 20 10 -10 -20 -30 -40 =50 -60 =70 -80 -90  -100  -110 -120 -130 -140 -150 -180 -170 -180 -180 -20¢
1 (ppm)
13
C NMR of 3h
MEONRNONTOOO-—NO OM
MDD ITITNONO T NONT NG Lo 4503
DD TDODIT—HBD DO S50
TOOODODANNNNN——— —— M~
B e R [P
| =N ree—t——— N
/@/\/\
t-Bu 7
Chemical Formula: CyHF 3
Exact Mass: 242.1282
'
l l ‘
i
o A A DA iy L s AN SN
T T T T T T T T 1% T T T - T T T T T ]
190 180 170 160 150 140 130 120 110 80 70 60 50 40 30 20 10 0 -1

S21



(E)-1-Methoxy-4-(4,4,4-trifluorobut-2-en-1-yl)benzene (3i)
'H NMR of 3i
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13C NMR of 3i

8L9¢—

STSG—

9lrLL
088411
90641
£E6111
09'61)
pa6LL
861z}
NS&»
9292~
£Z62) 7
erezt’
696¢)
pLBEL
6.6
pe6eeh

0585} —

£1 (ppm)

Chemical Formula: C4HyyF30
Exact Mass: 2160762

(E)-4-(4,4,4-Trifluorobut-2-en-1-yl)benzonitrile (3j)
'H NMR of 3j
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19F NMR of 3j
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(E)-4,4,5,5-Tetramethyl-2-(4-(4,4,4-trifluorobut-2-en-1-yl)phenyl)-1,3,2-dioxaborolane (3Kk)

L b
8e'l
6c'
o'l
I5E
lse
zse
zse
5
£5°E
65S
65°S
655
09
09
19
29
29
295
€95
£9G
795
59
59
559
559
959
959
1591
159
159
859
859
6599
659
099~

0T'L

NN.mv
08'2~,
z8L7

CFy

=

Chemical Formula: CygHzBF 30,
Exact Mass: 312.1508
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'H NMR of 3k
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13C NMR of 3k
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(E)-Dimethyl(phenyl)(4,4,4-trifluorobut-2-en-1-yl)silane (3I)

'H NMR of 3l
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Chemical Formula: CyoHysF3Si

Exact Mass: 244 0895
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1F NMR of 3I
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-1-carboxylate (3m)

iperidine

ifluoroprop-1-en-1-yl)p

-tri

tert-Butyl(E)-4-(3,3,3

IH NMR of 3m
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Chemical Formula: CgHgF sNO;

Exact Mass: 279.1446
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13C NMR of 3m
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tert-Butyl(E)-3-(3,3,3-trifluoroprop-1-en-1-yl)azetidine-1-carboxylate (3n)

IH NMR of 3n
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F NMR of 3n
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(Ethyl (E)-4-(3,3,3-trifluoroprop-1-en-1-yl)benzoate (5a)

IH NMR of 5a
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13C NMR of 5a
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Ethyl (E)-3-(3,3,3-trifluoroprop-1-en-1-yl)benzoate (5b)
'H NMR of 5b
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F NMR of 5b
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Ethyl (E)-2-(3,3,3-trifluoroprop-1-en-1-yl)benzoate (5c)

IH NMR of 5¢
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13C NMR of 5¢
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F NMR of 5d
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(E)-3-(3,3,3-Trifluoroprop-1-en-1-yl)benzonitrile (5e)

IH NMR of 5e
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13C NMR of 5e
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F NMR of 5f
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(E)-1-(4-(3,3,3-Trifluoroprop-1-en-1-yl)phenyl)ethan-1-one (5g)

IH NMR of 5g
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13C NMR of 5g
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F NMR of 5h
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(E)-4-(3,3,3-Trifluoroprop-1-en-1-yl)-1,1'-biphenyl (5i)

'H NMR of 5i
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13C NMR of 5i
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19F NMR of 5j
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(E)-1-Methoxy-4-(3,3,3-trifluoroprop-1-en-1-yl)benzene (5k)
'H NMR of 5k
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13C NMR of 5k
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1F NMR of 5l
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(E)-1,3-Dimethoxy-5-(3,3,3-trifluoroprop-1-en-1-yl)benzene (5m)
'H NMR of 5m
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Chemical Formula: Cy4Hy1F302
Exact Mass: 232 0711
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13C NMR of 5m
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(E)-5-(3,3,3-Trifluoroprop-1-en-1-yl)benzo[d][1,3]dioxole (5n)
'H NMR of 5n
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F NMR of 5n
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(E)-4-(4-(3,3,3-Trifluoroprop-1-en-1-yl)phenyl)morpholine (50)
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H NMR of 50
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Chemical Formula: Cy3H4F3NO
Exact Mass: 257.1027

-

N T (o -
238 8 8 3
~oa - ~ ~
'011.511.0 105100 95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05
1 (ppm)
19F NMR of 50
0 ~—
. CF; Bo
o O
/©/\/ ©O
N
S v
Chemical Formula: C,;H,,F;NO
Exact Mass: 257 1027
w —
Ha
98
{7
1
6250  -62.60 £2.70
1 (ppm)
30 20 10 0 -10 -30 -50 -70 90 110 130 150 170 190
f1 (ppm)

S52



13C NMR of 50
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'H NMR of 5p
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19F NMR of 5p
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(E)-2-(3,3,3-Trifluoroprop-1-en-1-yl)dibenzo[b,d]furan (5q)
'H NMR of 5¢
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Chemical Formula: CysHgF30
Exacl Mass: 262 0605
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13C NMR of 5q
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Chemical Formula: CgHgF10

Exact Mass: 262 0605
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(E)-2-(4-(3,3,3-Trifluoroprop-1-en-1-yl)phenyl)benzo[d]oxazole (5r)

IH NMR of 5r
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F NMR of 5r
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(E)-2-Methoxy-5-(3,3,3-trifluoroprop-1-en-1-yl)pyridine (5s)

IH NMR of 5s
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13C NMR of 5s
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3-([1,1'-Biphenyl]-4-yl)-1-methyl-4-(trifluoromethyl)pyrrolidine (6)
'HNMR of 6
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F NMR of 6
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4-(1,2-Dibromo-3,3,3-trifluoropropyl)-1,1'-biphenyl (7)

'HNMR of 7
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Chemical Formula: C,5H,Br,F3
Exact Mass: 405.9180
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4-(1-Bromo-3,3,3-trifluoropropyl)-1,1'-biphenyl (8)

'HNMR of 8
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F NMR of 8
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4-(1-Azido-3,3,3-trifluoropropyl)-1,1'-biphenyl (9)

'HNMR of 9
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13C NMR of 9
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1,1,1-Trifluoro-6-phenylhexane-2,3-diol (10)
H NMR of 10

gy b
99'L
9
89'l
69'L
69'L
0Ll
041
LY
LA
2Ll
€Ll ﬁ
50T

59
09z
192
89'C
89z

rLe—
vl'e
GL'E

86'¢
66'¢
00y

00’y

OH

CF,

CH

Cherical Formula: CyyH s 305

Exact Mass: 248 1024

(A

0L
Byl
Fsie
Fse0

Foo'b
Fel'L

5.0

6.0

1 (ppm)

S65



F NMR of 10
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(6,6,6-Trifluorohexyl)benzene (11)

'H NMR of 11
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Chemical Formula: CyoHysF3

Exact Mass: 216.1126

1 (ppm)

F00¢
=62y

Floe

Fzoe

0.0

0.5

10

3.0 4.5

3.5

4.5 40

5.0

7.0 685 &0

7.5

1.0 10.5 10,0 95 9.0

1.5

1 (ppm)

F NMR of 11

18'99-
8/'99-
9/'99-

)

CF3

Chermical Formula: Cy HysF 3

Exact Mass: 216.1126

T T T T T T T T T
20 -30 —40 -50 -60 =70 -80 =G0 -100 -1 -120  -1300  -140 -1600  -160  -170 -180 -150 -200
1 (ppm)

-10

S67



13C NMR of 11
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Exact Mass: 216.1126
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