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1. General Information

1.1 Analytical Methods

'H, 3C and 'F NMR data were measured on a Bruker Avance-III 600 (600MHz for
'H, 151 MHz for '*C NMR spectroscopy) using CDCl; as the solvent. Chemical shifts
are reported in parts per million (ppm, J), downfield from tetramethylsilane (TMS, 3
= 0.00 ppm) and are referenced to residual solvent (CDCls, & = 7.26 ppm (1H) and
77.16 ppm (1*C)). The following abbreviations (or combinations thereof) were used to
explain chemical shift (& ppm), multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet), integration, and coupling constants (J) in hertz (Hz). IR
spectra were measured on a Nicolet IS10. Mass spectra were measured on an Agilent
GC-MS5975C Plus spectrometer (EI). HRMS (ESI) analysis was measured on a Q
Exactive™ Plus Orbitrap. Melting points were measured using a melting point

instrument and are uncorrected.

1.2 Materials

All anhydrous solvents, phosphine ligands and NBE derivatives mentioned in this text
were bought from commercial sources and used as received without purification.
Analytical thin-layer chromatography was performed on 0.20 mm silica gel plates
(GF254) using UV light or phosphomolybdic acid as a visualizing agent. Flash
column chromatography was carried out using silica gel (200-300 mesh) with the

indicated solvent system. All reactions were conducted in oven-dried Schlenk tubes.
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2. List of Substrates
(a) Synthesis of 1,3-dienes

Me Me\ ‘
Me (E)(Z 1d“

(E)1a’ (E)(Z)1a2 (E)(2)-102 (E)1¢6®

@NQMQMQMY@N

(E(2)-1e° (Ey(Z)1f" (EV(2)-1g? (EY(2)-1h® O (B
_N
(E)I(2)-1K® (EY(2)-11° (E)/(2)-1m"° (E)(Z2)-1n™"
X
(j/\rw\ % X @\'ﬂl \M A
Fe e
(E)I(2)-10"? (EY(2)-1p™? V(2)-1q" (E)/(Z) -1r's (E)I(2)1s"°
RN [e]
A

@\/\/&/ W ©\/\/~R/ EtOW

(E)(2)-1t"7 (EY(Z)-1u"® (E)(2)-v"3 (E)-1w®

Dienes (E)-1a, 1c, 1f - 1h, 1j and 1s were synthesized via Wittig reaction using

methyltriphenylphosphonium bromide. '3 ¢ ¥

n-BuLi or KOt-Bu (1.2 equiv)
RNYS0 | Mepphgsr = RN
R’ THF,0°Ctort R’
1.2 equiv

Dienes with a mixture of (E)/(Z) were synthesized via Wittig reaction using

allyltriphenylphosphonium bromide.> - 7-15. 17-18
n-BuLi or KOt+Bu (1.2 equiv)
RCHO + -~ PPhsbr > RN
THF, 0°Ctort

1.2 equiv

Dienes 1w was synthesized according to literature reference.'®
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(b) Synthesis of but-3-en-1-yn-1-ylbenzene
Pd(Phg),, Cul

Z Et,NH Z
+ gy >
THF, rt

But-3-en-1-yn-1-ylbenzene was synthesized according to literature references.

20

Synthesis of amines

H H
H H X AF
@VN\ eV Me B e @\/N\/Q SN
Me H
2d

2a 2b 2¢ 2e
CHs
o N
z
N ‘ H \/\N,Me D) [ j [ j
X N.__ Me H N N
H N N
H
2f 29 2h 2i 2j
N=\
NN
o g O
N N H NH,
2k 21 2m 2n 20
Oy _-OMe
o 0 o F cl
we A ) @,
H N o}
O
2p 2q W \ N
: ®
N 2t
® M )
H 2s

Amines 2a - 2q, 2s and 2t are commercially available.

Ciprofloxacin methyl ester 2r was synthesized according to literature reference.?!
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3. Optimization of Reaction Conditions

(1) Optimization of Solvents

Pd(OAC); (10 mol %) Me.-Bn
@/\/\ n-Me Xagtszg(gs((zﬁy :cl])é) ©/\)\AC FoH
. H +  ICH,CF.H
Solvent (2.0 mL)
rt, 12 h Ny
1a (0.2 mmol) 2a (0.4 mmol) 3a (0.4 mmol) BLED 4a
Entry Solvent Yield (%)

1 THF 0

2 DCM 55

3 DCE 53

4 Toluene 33

5 CH3;CN 20

6 Dioxane 25

7 DMF trace

8 Hexane 9
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(2) Optimization of [Pd] catalysts

- " Ao,
X N ,CO;3 x
©/\/\ + @H +  ICH,CF,H ;;;;22553 ©/\)\ACF2H
1a (0.2 mmol) 2a (0.4 mmol) 3a (0.4 mmol) “BLED 4a

Entry Pd source Yield (%)

1 Pd(OAc), 55

2 PdCl, 55

3 Pd(TFA): 54

4 PdCl(CH3CN); 54

5 Pd[P(Ph)3]4 35

6 PdCl(PhCN); 55

7 PdCl>(PPhs), 55

8 PdCl(dppf) 55

9 Pd(dba): 43

10 PdCl(dippp) 40

1 Pda(dba)s 51

12 (dppe)PdCl, 31
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(3) Optimization of Bases

Xanhos (20 mol % oy
S .Me antphos mol % .
O O e e
1a (0.2 mmol) 2a (0.4 mmol) 3a (0.4 mmol) r.t.,B1L 2EhE,) N, N
Entry Base Yield (%)

1 Cs:C0s 54

2 K2CO; o1

3 Na,CO3 25

4 DIPEA 19

> TEA 35

6 LiOH 3

7 CH;COOK 25

8 KH2PO4 20

? Pyridine 15

10 K3PO4 35

1 Li>CO; 23
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(4) Optimization of Ligands

Pd(TFA), (10 mol %) Me. -Bn
“ Me LigCangéZO 1mol %) “
@A/\ + ©/\” + ICH,CFoH 200 029 ©/\)\ACF2H
DCM (2 mL)
rt, 12h, Ny
1a (0.2 mmol) 3a (0.4 mmol) BLED 4a
Entry Ligand Yield (%)
1 Xantphos 54
2 BINAP 34
3 DPPP 0
4 Tri-o-tolylphosphine 0
5 DPPPY 0
6 2,2'-Bipyridine trace
7 1,10-Phenanthroline trace
8 DPEPHOS 31
9 Cyclohexyldiphenylphosphine 0
10 JohnPhos 0
11 RuPhos 0
12 2,2'-Biquinoline 0
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(5) Optimization of Additives

Pd(TFA), (10 mol %)
Xantphos (20 mol %) Me\N’Bn
Cs,CO3 (1 eq)

M ~
NN Ne Additive (20 mol %) CFoH
. H 4 ICH,CRH
DCM (2 mL)

rt, 12h, Ny

1a (0.2 mmol) 2a (0.4 mmol) 3a (0.4 mmol) BLeD 4a
Entry Additive Yield (%)

1 AgOAc 30
2 AgrCO; 8

3 CF;COOAg 46
4 Ni(OTf). 55
5 KPFs 20
6 Me3;OBF4 18
7 AgNThH 15
8 NaNTf2 60

S10



(6) Optimization of Time

PA(TFA), (10 mol %)

Xantphos (20 mol %) Me. - Bn
Cs,C0O3 (1 €q)
@/W gN’Me NaNTE, (20 mol %) @WCQH
+ H + ICH,CFoH
DCM (2 mL)
r.t., time, Ny
1a (0.2 mmol) 2a (0.4 mmol) 3a (0.4 mmol) BLED 4a
Entry Time Yield (%)
1 18 65
2 24 70
3 36 73
(7) Optimization of Reactant Ratio
PA(TFA), (10 mol %)
Xantphos (20 mol %) Me.\-Bn
Cs,CO;5 (x eq)
@/\/\ gN’Me NaNTf, (20 mol %) @WCFZH
+ H +  ICH,CF,H
DCM (y mL)
r.t, 36h, Ny
1a (0.4 mmol) 2a (0.2 mmol) 3a (0.4 mmol) BLED 4a
Entry X y Yield (%)
1 1 2 74
2 1.5 2 76
3 1.5 4 80
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4. General Experimental Procedures for

Diversity-Oriented Synthesis of Fluoroalkylated Amines

General Experimental Procedure A

Pd(TFA), (10 mol %)
Xantphos (20 mol %)

1 oo Cs,C03 (1.5 eq) RTN/RZ
RT R 0
PN . N . onEm NaNTf, (20 mol %) RWC i
DCM (4.0 mL) nem
1 (0.4 mmol) 2 (0.2 mmol) 3 (0.4 mmol) f-f»vng'B Nz 4,5 6ato6b

A 10 mL sealed tube (with a Teflon cap) equipped with a magnetic stir bar was
charged with Pd(TFA); (0.02 mmol, 10 mol%), Xantphos (0.04 mmol, 20 mol%),
NaNTf; (0.04 mmol, 20 mol%) and Cs2COs3 (0.3 mmol, 1.5 equiv). Then DCM (2.0
mL) was added to the mixture, followed by 1,3-diene (0.4 mmol) 1, fluoroalkyliodide
3 (0.4 mmol) and amine 2 (0.2 mmol) via microsyringe. Finally, another portion of
DCM (2.0 mL) was added. The tube was subsequently put at the center of a stir plate
and irradiated with blue LEDs. The reaction was stirred vigorously (700 rpm) with
cooling by a fan. After 36 hours, the resulting mixture was extracted with DCM (3 x
15 mL) and the combined organic layers were dried over anhydrous Na>SOas. After
removal of the solvent under reduced pressure, the crude product was purified by

column chromatography on silica gel to give the product 4, 5 or 6a to 6b.

(2) General Experimental Procedure B

Pd(TFA), (10 mol %)
Xantphos (20 mol %) ; 2
Cs,CO;3 (1.5 q) R R

R! _R? NaNTf, (20 mol %)
X N + 2 > W
R X + N ICnFm R Z CnFm
DCM (4.0 mL)
1 (0.4 mmol) 2 (0.2 mmol) 3 (0.4 mmol) f-t-»EffE*B N2 6c to 6h

A 10 mL sealed tube (with a Teflon cap) equipped with a magnetic stir bar was
charged with Pd(TFA); (0.02 mmol, 10 mol%), Xantphos (0.04 mmol, 20 mol%),
NaNTf, (0.04 mmol, 20 mol%) and Cs2CO;3 (0.3 mmol, 1.5 equiv). Then DCM (2.0
mL) was added to the mixture, followed by 1,3-diene (0.4 mmol), fluoroalkyliodide
(0.4 mmol) and amine (0.2 mmol) via microsyringe. Finally, another portion of DCM
(2.0 mL) was added. The tube was subsequently put at the center of a stir plate and
irradiated with blue LEDs. The reaction was stirred vigorously (700 rpm) with
cooling by a fan. After 36 hours, the resulting mixture was extracted with DCM (3 x

15 mL) and the combined organic layers were dried over anhydrous Na>SOs. After
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removal of the solvent under reduced pressure, the crude product was purified by

column chromatography on silica gel to give the product 6¢ to 6h.

(3) General Experimental Procedure C

o Pd(CN),Cl, (10 mol %) N
Xantpohs (20 mol %) N F
RM + Br%NHPh e F
A" TEA (1.0 equiv), PhMe (c, 0.05M) R
r.t., 24h, Ny, blue LED
1 (0.4 mmol) 7 (0.2 mmol) 8

A 10 mL sealed tube (with a Teflon cap) equipped with a magnetic stir bar was
charged with Pd(CN)2Cl> (0.02 mmol, 10 mol%), Xantphos (0.04 mmol, 20 mol%), 7
(0.2 mmol, 1.0 equiv), Then PhMe (2.0 mL) was added to the mixture, followed by
1,3-diene (0.4 mmol), TEA (0.2 mmol) via microsyringe. Finally, another portion of
PhMe (2.0 mL) was added. The tube was subsequently put at the center of a stir plate
and irradiated with blue LEDs. The reaction was stirred vigorously (700 rpm) with
cooling by a fan. After 36 hours, the resulting mixture was extracted with DCM (3 x
15 mL) and the combined organic layers were dried over anhydrous Na>SOas. After
removal of the solvent under reduced pressure, the crude product was purified by

column chromatography on silica gel to give the product 8.

(4) Gram-scale Experiment Procedure for Gram Scale Synthesis of Product 4m

Pd(TFA)2 (10 mol %)

Xantphos (20 mol %) Me- .Bn
NaNT¥, (20 mol %) N
N Cs,CO3 (1.5 eq) A
(D/\Hﬁ\ * @\/H ' ieracran 2 : o
o N-\e DCM (20 mL), r.t., 36 h, N, o)
BLED
1e (2 mmol) 2a (1 mmol) 3a (2 mmol) 85% yield 4m

A 50 mL sealed tube (with a Teflon cap) equipped with a magnetic stir bar was
charged with Pd(TFA); (0.1 mmol), Xantphos (0.2 mmol), NaNTf; (0.2 mmol) and
Cs2C0O3 (1.5 mmol). DCM (5.0 mL) was added to the mixture, followed by 1e (2.0
mmol), 2a (I mmol) and 3a (2 mmol) via microsyringe. Finally, the rest of DCM
(15.0 mL) was added. The tube was subsequently put at the center of a stir plate and
irradiated with blue LEDs. The reaction was stirred vigorously (700 rpm) with
cooling by a fan. After 36 hours the reaction mixture was filtered through Celite and
concentrated under reduced pressure. The crude reaction mixture was purified by
flash column chromatography using EtOAc/Hexane (1:9) as the eluent to afford the
pure 4m with 85% yield.
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5. Control Experiment

Me. .Bn

- N
Standard Condition N_ . CHyCFH
[ @H +oacmerH —— e S o
Me TEMPO (2 equiv) 2
1a 2a 3a 4a, 0% MW: 207

Detected by GC/MS
When TEMPO (2.0 equiv) was added to this reaction under standard condition, no
desired product 4a was found, while the
1-(2,2-difluoroethoxy)-2,2,5,5-tetramethylpyrrolidine was detected by GC/MS,

indicating the possibility of the fluoroalkyl radical in the reaction medium.

R 207.0
7000

6000
5000
4000
3000
2000

281.0

) 6. 1 e D EEHE 252.9

570
y il

731

| ‘ ‘ aT.1 ‘ | | H 146.9 164.8 ‘ h 2001 234.9 ‘ 268.9 3310 345.9355.0

1L IHH T L 1 n il il n i L N e
8

bfz==> 40 B 1o 190 140 160 180 2o 2 zlo 2o 280 alo 3% 3l

3
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6. Characterization Data for New Products

Me. .Bn
N

©/WCF2H

(E)-N-Benzyl-6,6-difluoro-N-methyl-1-phenylhex-1-en-3-amine (4a). Yellow oil,
80% yield, 50.5 mg. 81% yield, 50.9 mg when (F)/(Z)-1 was used. According to
general experimental procedure A, the crude product was purified by column
chromatography on silica gel (30:1 Hex/EtOAc to 20:1 Hex/EtOAc) to give the
product 4a.

'H NMR (600 MHz, CDCl3) & 7.44 - 7.32 (m, 8H), 7.31 - 7.26 (m, 2H), 6.48 (d, J =
15.9 Hz, 1H), 6.25 (dd, J = 15.9, 8.9 Hz, 1H), 5.87 (tt, J = 56.9, 4.1 Hz, 1H), 3.72 (d,
J=13.3 Hz, 1H), 3.52 (d, J = 13.3 Hz, 1H), 3.15- 7.19 (m, 1H), 2.26 (s, 3H), 2.10 -
1.90 (m, 3H), 1.71 - 1.75 (m, J = 10.4, 7.5 Hz, 1H).

13C NMR (151 MHz, CDCl3) & 139.69, 136.84, 133.33, 128.77, 128.65, 128.30,
127.67, 127.65, 126.93, 126.39, 117.45 (t, J = 238.7 Hz), 64.47, 58.48, 37.12, 31.27 (¢,
J=21.0 Hz), 25.16 (t, J = 5.0 Hz).

F NMR (565 MHz, CDCl3) § -115.78.

HRMS(ESI) caled. for C20H24NF2 [M+H]" 316.18713, found 316.18695.

Me. _.Bn
N

/Q/WCFzH
Me

(E)-N-Benzyl-6,6-difluoro-N-methyl-1-(p-tolyl)hex-1-en-3-amine (4b).Pale yellow
oil, 87% yield, 57.2 mg. According to general experimental procedure A, the crude
product was purified by column chromatography on silica gel (30:1 Hex/EtOAc to
20:1 Hex/EtOAc) to give the product 4b.

'H NMR (600 MHz, CDCl3) § 7.33 - 7.20 (m, 7H), 7.14 (d, J= 7.9 Hz, 2H), 6.41 (d, J
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=15.9 Hz, 1H), 6.15 (dd, J = 15.9, 8.9 Hz, 1H), 5.83 (tt, J = 56.9, 4.2 Hz, 1H), 3.68 (d,
J=13.3 Hz, 1H), 3.47 (d, J= 13.3 Hz, 1H), 3.10 - 3.13 (m, 1H), 2.34 (s, 3H), 2.21 (s,
3H), 2.03 - 1.85 (m, 3H), 1.67 - 1.71 (m, 1H).

13C NMR (151 MHz, CDCL) § 139.72, 137.55, 134.07, 133.28, 129.38, 128.83,
128.33, 126.96, 126.53, 126.33, 117.52 (t, J = 238.7 Hz), 64.57, 58.47, 37.15, 31.32 (t,
J=20.8 Hz), 25.23 (t, J = 4.9 Hz), 21.24.

F NMR (565 MHz, CDCl3) § -115.71.

HRMS(ESI) caled. for C21HsNF2 [M+H]" 330.20278, found 330.20239.

Me<  .Bn
N

/Q/WCFzH
MeO

(E)-N-Benzyl-6,6-difluoro-1-(4-methoxyphenyl)-V-methylhex-1-en-3-amine (4c).
Pale yellow oil, 87% yield, 60.1 mg. According to general experimental procedure A,
the crude product was purified by column chromatography on silica gel (20:1

Hex/EtOAc to 10:1 Hex/EtOAc) to give the product 4ec.

'H NMR (600 MHz, CDCls) & 7.36 - 7.28 (m, 6H), 7.23 (dt, J = 9.4, 4.8 Hz, 1H), 6.87
(d,J=8.7 Hz, 2H), 6.39 (d, J= 15.9 Hz, 1H), 6.06 (dd, /= 15.9, 8.9 Hz, 1H), 5.83 (tt,
J=56.8, 4.1 Hz, 1H), 3.80 (s, 3H), 3.68 (d, J = 13.3 Hz, 1H), 3.47 (d, J = 13.3 Hz,
1H), 3.09 - 3.12 (m, J = 7.3 Hz, 1H), 2.21 (s, 3H), 2.04 - 1.85 (m, 3H), 1.72 - 1.65 (m,
1H).

B3C NMR (151 MHz, CDCls) & 159.33, 139.76, 132.81, 129.66, 128.83, 128.32,

127.58, 126.94, 125.30, 117.54 (t, J = 238.7 Hz), 114.10, 64.62, 58.45, 55.36, 37.14,
31.40 (d, J = 20.8 Hz), 25.28 (t, J = 4.9 Hz).
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I9F NMR (565 MHz, CDCl3) & -115.70.

HRMS(ESI) caled. for C21H260NF2 [M+H]" 346.19769, found 346.19733.

Me. _Bn
N

O/WCFzH
Me<
°>N

|

Me
(E)-4-(3-(Benzyl(methyl)amino)-6,6-difluorohex-1-en-1-yl)-V, N-dimethylaniline
(4d). Red brown oil, 47% yield, 33.9 mg. According to general experimental

procedure A, the crude product was purified by column chromatography on silica gel

(20:1 Hex/EtOAc to 10:1 Hex/EtOAc) to give the product 4d.

'H NMR (600 MHz, CDCls) & 7.38 — 7.27 (m, 7H), 6.74 (d, J = 8.8 Hz, 2H), 6.41 (d,
J=15.8 Hz, 1H), 6.03 (dd, J = 15.8, 8.9 Hz, 1H), 5.88 (tt, J = 56.9, 4.2 Hz, 1H), 3.73
(d,J=13.3 Hz, 1H), 3.53 (d, J = 13.3 Hz, 1H), 3.11 - 3.16 (m, 1H), 3.00 (s, 6H), 2.25
(s, 3H), 2.08 - 1.91 (m, 3H), 1.78 - 1.70 (m, 1H).

13C NMR (151 MHz, CDCl) & 150.25, 139.79, 133.38, 128.88, 128.29, 127.33,
126.89, 125.32, 122.88, 117.58 (t, J = 238.7 Hz), 112.53, 64.86, 58.40, 40.59, 37.17,
31.40 (t, J = 20.8 Hz), 25.44 (t, J = 4.9 Hz).

I9F NMR (565 MHz, CDCl3) & -115.67.
HRMS(ES]I) caled. for C22HaoN2Fo[M+H]" 359.22933, found 359.22913.

Me.,  .B
eNn

O/WCFzH
F

(E)-N-Benzyl-6,6-difluoro-1-(4-fluorophenyl)- V-methylhex-1-en-3-amine (de).
Red brown oil, 65% yield, 43.4 mg. According to general experimental procedure A,
the crude product was purified by column chromatography on silica gel (30:1

Hex/EtOAc to 20:1 Hex/EtOAc) to give the product 4e.
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'H NMR (600 MHz, CDCl3) § 7.39 - 7.20 (m, 7H), 7.02 (t, J = 8.6 Hz, 2H), 6.41 (d, J
=15.9 Hz, 1H), 6.12 (dd, J = 15.9, 8.8 Hz, 1H), 5.84 (it, J = 56.9, 3.8 Hz, 1H), 3.69 (d,
J=13.3 Hz, 1H), 3.48 (d, J= 13.3 Hz, 1H), 3.11 - 3.15 (m, J = 7.4 Hz, 1H), 2.22 (s,
3H), 2.05 -1.65 (m, 4H).

13C NMR (151 MHz, CDCL3) § 162.35(d, J = 246.1 Hz), 139.58, 132.98 (d, J = 3.3
Hz), 132.17, 128.78, 128.35, 127.90 (d, J = 7.7 Hz), 127.36, 127.00, 117.44 (t, J =
238.7 Hz), 115.55 (d, J = 21.0 Hz), 64.42, 58.46, 37.10, 31.25 (t, J = 21.2 Hz), 25.09
(t,J = 4.9 Hz).

I9F NMR (565 MHz, CDCls) & -114.35, -115.79.
HRMS(ESI) caled. for C20HasNF3[M+H]" 334.17771, found 334.17725.

Me. _.Bn
N

/©/WCF2H
Cl

(E)-N-Benzyl-1-(4-chlorophenyl)-6,6-difluoro-/N-methylhex-1-en-3-amine (4f).
Pale yellow oil. 73% yield, 51.1 mg. According to general experimental procedure A,
the crude product was purified by column chromatography on silica gel (30:1

Hex/EtOAc to 20:1 Hex/EtOAc) to give the product 4f.

'H NMR (600 MHz, CDCls) & 7.35 - 7.22 (m, 9H), 6.40 (d, J = 15.9 Hz, 1H), 6.19
(dd, J = 15.9, 8.8 Hz, 1H), 5.84 (tt, J = 56.9, 4.1 Hz, 1H), 3.68 (d, J = 13.3 Hz, 1H),
3.48 (d, J=13.3 Hz, 1H), 3.11 - 3.15 (m, 1H), 2.22 (s, 3H), 2.05 - 1.85 (m, 3H), 1.74
- 1.64 (m, 1H).

BC NMR (151 MHz, CDCls) & 139.55, 135.30, 133.28, 132.10, 128.80, 128.77,
128.43, 128.36, 127.61, 127.02, 117.41 (t, J = 238.7 Hz), 64.36, 58.48, 37.09, 31.22 (t,

J=21.2Hz), 25.01 (t,J= 5.2 Hz).

F NMR (565 MHz, CDCl3) § -115.79.
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HRMS(ESI) caled. for C20H23NCIF2[M+H]" 350.14816, found 350.14786.

Me., .B
N n

Br

(E)-N-Benzyl-1-(4-bromophenyl)-6,6-difluoro-N-methylhex-1-en-3-amine  (4g).
Yellow oil, 20% yield, 15.2 mg. According to general experimental procedure A, the
crude product was purified by column chromatography on silica gel (30:1 Hex/EtOAc
to 20:1 Hex/EtOAc) to give the product 4g.

'H NMR (600 MHz, CDCl3) § 7.45 (d, J = 8.4 Hz, 2H), 7.33 - 7.23 (m, 7H), 6.39 (d, J
=15.9 Hz, 1H), 6.21 (dd, J= 15.9, 8.8 Hz, 1H), 5.84 (tt, J = 56.9, 4.0 Hz, 1H), 3.68 (d,
J =133 Hz, 1H), 3.48 (d, J= 13.3 Hz, 1H), 3.11 - 3.15 (m, 1H), 2.22 (s, 3H), 2.05 -
1.87 (m, 3H), 1.71 - 1.66 (m, 1H).

13C NMR (151 MHz, CDCl3) & 139.54, 135.72, 132.13, 131.74, 128.75, 128.59,
128.34, 127.92, 127.00, 121.39, 117.39 (t, J = 238.8 Hz), 64.34, 58.47, 37.09, 31.20 (t,
J=21.0 Hz), 24.97 (t, J = 5.0 Hz).

F NMR (565 MHz, CDCl3) § -115.86.

HRMS(ESI) calcd. for C20H23NBrF2[M+H]" 394.09765, found 394.09769.

Me<. _Bn
N

/©/WCF2H
FsC

(E)-N-Benzyl-6,6-difluoro-N-methyl-1-(4-(trifluoromethyl)phenyl)hex-1-en-3-ami
ne (4h). Brown oil, 67% yield, 51.3 mg. According to general experimental procedure
A, the crude product was purified by column chromatography on silica gel (30:1

Hex/EtOAc to 20:1 Hex/EtOAc) to give the product 4h.
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'H NMR (600 MHz, CDCls) & 7.58 (d, J = 8.1 Hz, 2H), 7.48 (d, J= 8.1 Hz, 2H), 7.36
-7.21 (m, 5H), 6.49 (d, J = 15.2 Hz, 1H), 6.33 (dd, J = 15.9, 8.7 Hz, 1H), 5.96 - 5.74
(m, 1H), 3.70 (d, J = 13.3 Hz, 1H), 3.50 (d, J = 13.3 Hz, 1H), 3.16 - 3.20 (m, 1H),
2.24 (s, 3H), 1.89 - 1.96 (m, 3H), 1.75 - 1.68 (m, 1H).

13C NMR (151 MHz, CDCls) § 140.23, 139.40, 132.02, 130.59, 129.48 (d, J = 32.5
Hz), 128.76, 128.38, 127.08, 126.56, 125.62 (q, J = 3.9 Hz), 117.35 (t, J = 238.7 Hz),
64.26, 58.51, 37.05, 31.16 (t, J = 20.9 Hz), 24.87 (1, J = 4.9 Hz).

I9F NMR (565 MHz, CDCls) & -62.45, -115.88.
HRMS(ES]I) caled. for C21HasNFs [M+H]" 384.17452, found 384.17438.

Me., .B
esn BN

/Q/W CF2H
EtO,C

Methyl (E)-4-(3-(benzyl(methyl)amino)-6,6-difluorohex-1-en-1-yl) benzoate (4i).
Brown oil, 57% yield, 42.7 mg. According to general experimental procedure A, the
crude product was purified by column chromatography on silica gel (20:1 Hex/EtOAc
to 10:1 Hex/EtOAc) to give the product 4i.

'H NMR (600 MHz, CDCl3) § 8.01 (d, J = 8.4 Hz, 2H), 7.44 (d, J = 8.2 Hz, 2H), 7.32
(d, J=4.9 Hz, 4H), 7.27 - 7.23 (m, 1H), 6.49 (d, J = 15.9 Hz, 1H), 6.34 (dd, J = 15.9,
8.7 Hz, 1H), 5.85 (tt, J = 57.0, 4.1 Hz, 1H), 4.38 (q, J = 7.1 Hz, 2H), 3.70 (d, J = 13.3
Hz, 1H), 3.50 (d, J = 13.3 Hz, 1H), 3.15 - 3.19 (m, 1H), 2.24 (s, 3H), 2.09 - 1.88 (m,
3H), 1.74 - 1.68 (m, 1H), 1.40 (t, J= 7.1 Hz, 3H).

13C NMR (151 MHz, CDCl3) & 166.39, 141.10, 139.49, 132.44, 130.57, 129.98,
129.47, 128.74, 128.35, 127.02, 126.22, 117.36 (t, J = 238.7 Hz), 64.33, 60.98, 58.50,
37.08, 31.18 (t, J = 20.8 Hz), 24.90 (t, J = 4.9 Hz), 14.37.

F NMR (565 MHz, CDCl3) & -115.86.
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HRMS(ESI) caled. for C23H230NF,[M+H]" 388.20826, found 388.20798.

Me. _.Bn
N

/Q/W\CFQH
NC

(E)-4-(3-(Benzyl(methyl)amino)-6,6-difluorohex-1-en-1-yl)  benzonitrile (4j).
Yellow oil, 48% yield, 32.6 mg. According to general experimental procedure A, the
crude product was purified by column chromatography on silica gel (20:1 Hex/EtOAc
to 10:1 Hex/EtOAc) to give the product 4j.

'H NMR (600 MHz, CDCls) § 7.61 (d, J = 8.4 Hz, 2H), 7.47 (d, J = 8.3 Hz, 2H), 7.35
-7.22 (m, 5H), 6.47 (d, J = 16.0 Hz, 1H), 6.37 (dd, J = 16.0, 8.6 Hz, 1H), 5.86 (tt, J =
57.1, 4.1 Hz, 1H), 3.70 (d, J = 13.3 Hz, 1H), 3.49 (d, J = 13.3 Hz, 1H), 3.16 - 3.20 (m,
1H), 2.24 (s, 3H), 2.06 - 1.84 (m, 3H), 1.74 - 1.67 (m, 1H).

13C NMR (151 MHz, CDCL) § 141.18, 139.33, 132.49, 132.15, 131.65, 128.70,
128.38, 127.09, 126.88, 118.94, 117.28 (t, J = 238.7 Hz), 110.88, 64.14, 58.52, 37.04,
31.10 (t, J=20.9 Hz), 24.74 (t, J = 5.3 Hz).

19F NMR (565 MHz, CDCl3) & -115.93 (d, J = 6.5 Hz).
HRMS(ES]I) caled. for Co1HasNoFo[M+H]' 341.18238, found 341.18213.

Me. _Bn
Me N

©/WCF2H

(E)-N-Benzyl-6,6-difluoro-N-methyl-1-(o-tolyl)hex-1-en-3-amine (4k). Brown oil.
62% yield, 40.5 mg. According to general experimental procedure A, the crude
product was purified by column chromatography on silica gel (30:1 Hex/EtOAc to
20:1 Hex/EtOAc) to give the product 4k.

'H NMR (600 MHz, CDCls) & 7.45 — 7.16 (m, 9H), 6.64 (d, J = 15.8 Hz, 1H), 6.05
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(dd, J = 15.8, 8.9 Hz, 1H), 5.85 (tt, J = 57.0, 4.0 Hz, 1H), 3.71 (d, J = 13.3 Hz, 1H),
3.50 (d, J = 13.3 Hz, 1H), 3.14 - 3.17 (m, 1H), 2.36 (s, 3H), 2.24 (s, 3H), 2.06 - 1.88
(m, 3H), 1.76 - 1.67 (m, 1H).

13C NMR (151 MHz, CDCl3) & 139.59, 136.18, 135.35, 131.53, 130.39, 128.85,
128.36, 127.63, 127.02, 126.20, 125.85, 117.49 (1, J = 238.7 Hz), 64.52, 58.46, 37.13,
31.31 (t, J=21.2 Hz), 25.21 (t, J = 4.9 Hz), 19.97.

I9F NMR (565 MHz, CDCl3) & -115.72.

HRMS(ES]I) calcd. for C21H26NF2[M+H]" 330.20278, found 330.20258.

Ph Me\N,Bn

©/WCF2H

(E)-1-(|1,1'-Biphenyl]-2-yl)-N-benzyl-6,6-difluoro-/N-methylhex-1-en-3-amine (41).
Brown oil, 57% yield, 44.6 mg. According to general experimental procedure A, the
crude product was purified by column chromatography on silica gel (30:1 Hex/EtOAc
to 20:1 Hex/EtOAc) to give the product 4.

'H NMR (600 MHz, CDCl3) § 7.59 (d, J = 7.2 Hz, 1H), 7.46 — 7.18 (m, 13H), 6.43 (d,
J=15.9 Hz, 1H), 6.11 (dd, J = 15.9, 8.9 Hz, 1H), 5.79 (tt, J= 57.1, 4.0 Hz, 1H), 3.65
(d,J=13.3 Hz, 1H), 3.42 (d, J = 13.3 Hz, 1H), 2.98 - 3.01 (m, 1H), 2.20 (s, 3H), 1.97
- 1.59 (m, 4H).

13C NMR (151 MHz, CDCls) 5 141.02, 140.84, 139.53, 135.12, 132.75, 130.26,
129.79, 128.84, 128.31, 128.18, 127.58, 127.18, 126.96, 126.30, 117.43 (t, J = 238.7
Hz), 64.28, 58.53, 37.11, 31.27 (t, J = 21.1 Hz), 25.16 (t, J = 5.0 Hz).

F NMR (565 MHz, CDCl;3) § -115.74.

HRMS(ESI) caled. for CosHasNF2[M+H]" 392.21843, found 392.21838.
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Me., .Bn
N

(0]

(E)-N-Benzyl-1-(2,3-dihydrobenzofuran-5-yl)-6,6-difluoro-/V-methylhex-1-en-3-a
mine (4m). Yellow oil, 82% yield, 58.5 mg. According to general experimental
procedure A, the crude product was purified by column chromatography on silica gel

(9:1 Hex/EtOAc) to give the product 4m.

'H NMR (600 MHz, CDCls) & 7.35 - 7.21 (m, 6H), 7.13 (d, J = 8.2 Hz, 1H), 6.75 (d, J
=8.1 Hz, 1H), 6.38 (d, J = 15.8 Hz, 1H), 6.03 (dd, J = 15.8, 8.9 Hz, 1H), 5.84 (tt, J =
56.8, 3.8 Hz, 1H), 4.58 (t, /= 8.6 Hz, 2H), 3.69 (d, J= 13.3 Hz, 1H), 3.48 (d, J = 13.3
Hz, 1H), 3.21 (t, J = 8.6 Hz, 2H), 3.08 - 3.12 (m, 1H), 2.21 (s, 3H), 2.03 - 1.85 (m,
3H), 1.66 - 1.71 (m, 1H).

13C NMR (151 MHz, CDCls) & 159.95, 139.82, 133.19, 129.71, 128.81, 128.31,
127.60, 126.92, 126.88, 124.65, 122.60, 117.55 (t, J = 238.7 Hz), 109.31, 71.49, 64.64,
58.45,37.16, 31.34 (t, J = 20.8 Hz), 29.65, 25.35 (t, J = 5.1 Hz).

F NMR (565 MHz, CDCl3) § -115.69.

HRMS(ESI) calcd. for C2oHasONF2[M+H]" 358.19769, found 358.19708.

Me. .Bn
N

N
(E)-N-Benzyl-6,6-difluoro-N-methyl-1-(pyridin-2-yl)hex-1-en-3-amine (4n).
Yellow oil. 46% yield, 29.2 mg. According to general experimental procedure A, the
crude product was purified by column chromatography on silica gel (10:1 Hex/EtOAc
to 5:1 Hex/EtOAc) to give the product 4n.

'H NMR (600 MHz, CDCls) & 8.58 (d, J = 4.6 Hz, 1H), 7.64 (t, J = 7.7 Hz, 1H), 7.36
-7.13 (m, 7H), 6.77 (dd, J = 15.7, 8.9 Hz, 1H), 6.55 (d, J= 15.7 Hz, 1H), 5.84 (tt, J =
57.1,3.9 Hz, 1H), 3.73 (d, J= 13.4 Hz, 1H), 3.53 (d, J = 13.4 Hz, 1H), 3.20 - 3.24 (m,
1H), 2.25 (s, 3H), 2.05 - 1.70 (m, 4H).

S23



13C NMR (151 MHz, CDCls) & 154.97, 149.64, 139.59, 136.60, 133.13, 132.28,
128.75, 128.31, 126.96, 122.28, 121.73, 117.42 (t, J = 239.0 Hz), 64.08, 58.41, 37.06,
31.20 (t, J = 20.8 Hz), 24.90 (t, J = 5.0 Hz).

F NMR (565 MHz, CDCl3) § -115.80.

HRMS(ESI) calcd. for CioH23NoF2[M+H]™ 317.18238, found 317.18201.

Me.,  .B
eNn

N CF,H

(E)-N-Benzyl-6,6-difluoro-N-methyl-1-(pyridin-3-yl)hex-1-en-3-amine (40). Red

X
pZ
N

brown oil, 40% yield, 25.1 mg. According to general experimental procedure A, the
crude product was purified by column chromatography on silica gel (10:1 Hex/EtOAc
to 5:1 Hex/EtOAc) to give the product 4o.

'H NMR (600 MHz, CDCL3) & 8.66 - 8.45 (m, 2H), 7.71 (d, J = 7.9 Hz, 1H), 7.36 -
7.21 (m, 6H), 6.45 (d, J = 16.0 Hz, 1H), 6.30 (dd, J = 16.0, 8.7 Hz, 1H), 5.86 (tt, J =
57.1, 4.1 Hz, 1H), 3.70 (d, J = 13.3 Hz, 1H), 3.50 (d, J = 13.3 Hz, 1H), 3.20 -3.16 (m,
1H), 2.24 (s, 3H), 2.06 - 1.88 (m, 3H), 1.75 - 1.67 (m, 1H).

13C NMR (151 MHz, CDCls) & 148.70, 148.29, 139.38, 132.85, 132.38, 130.25,
129.73, 128.72, 128.36, 127.05, 123.51, 117.32 (t, J = 238.7 Hz), 64.30, 58.49, 37.05,
31.15 (t, J=20.8 Hz), 24.84 (t, J= 5.2 Hz).

F NMR (565 MHz, CDCl3) § -115.90 (d, J = 3.7 Hz).

HRMS(ESI) calcd. for CioH23NoF2[M+H]™ 317.18238, found 317.18231.

Me. _Bn
N

] ~ CF,H

S
(E)-1-(Benzo|b]thiophen-3-yl)-N-benzyl-6,6-difluoro-/N-methylhex-1-en-3-amine
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(4p). Red brown oil, 89% yield, 67.1 mg. According to general experimental
procedure A, the crude product was purified by column chromatography on silica gel

(20:1 Hex/EtOAc to 10:1 Hex/EtOAc) to give the product 4p.

'H NMR (600 MHz, CDCls) & 7.87 (dd, J = 21.1, 7.7 Hz, 2H), 7.45 - 7.18 (m, SH),
6.69 (d, J = 15.9 Hz, 1H), 6.24 (dd, J = 15.9, 8.9 Hz, 1H), 5.86 (tt, J = 56.8, 4.1 Hz,
1H), 3.72 (d, J = 13.4 Hz, 1H), 3.52 (d, J = 13.4 Hz, 1H), 3.20- 3.16 (m, 1H), 2.26 (s,
3H), 2.08 - 1.89 (m, 3H), 1.75 - 1.71 (m, 1H).

13C NMR (151 MHz, CDCl3) & 140.58, 139.64, 137.72, 133.67, 129.43, 128.86,
128.41, 127.06, 125.66, 124.62, 124.43, 123.05, 122.14, 121.99, 117.50 (t, J = 238.7
Hz), 64.67, 58.56, 37.17, 31.39 (d, J = 20.8 Hz), 25.16 (t, J = 5.2 Hz).

I9F NMR (565 MHz, CDCl3) & -115.66.

HRMS(ESI) caled. for C2oH24NF2S[M+H]" 372.15920, found 372.15903.

Me., B
e N n
] N CF,H

/N
Me

(E)-N-Benzyl-6,6-difluoro-N-methyl-1-(1-methyl-1H-indol-3-yl)hex-1-en-3-amine
(4q). Yellow oil. 64% yield, 47.4 mg. According to general experimental procedure A,
the crude product was purified by column chromatography on silica gel (20:1

Hex/EtOAc to 10:1 Hex/EtOAc) to give the product 4q.

'H NMR (600 MHz, CDCl3) & 7.84 (d, J = 7.9 Hz, 1H), 7.37 - 7.16 (m, 9H), 7.09 (s,
1H), 6.59 (d, J = 16.0 Hz, 1H), 6.10 (dd, J = 16.0, 8.9 Hz, 1H), 5.85 (it, J= 56.9, 4.2
Hz, 1H), 3.75 (s, 3H), 3.72 (d, J = 13.4 Hz, 1H), 3.52 (d, J = 13.3 Hz, 1H), 3.14 - 3.11
(m, 1H), 2.25 (s, 3H), 2.05 - 1.90 (m, 3H), 1.76 - 1.71 (m, 1H).

BC NMR (151 MHz, CDCls) & 139.85, 137.64, 128.93, 128.32, 128.13, 126.92,
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126.10, 126.05, 123.26, 122.26, 120.14, 120.03, 117.65 (t, J = 238.7 Hz), 113.22,
109.62, 65.53, 58.48, 37.21, 32.83, 31.48 (t, J = 21.1 Hz), 25.63 (t, J = 4.9 Hz).

I9F NMR (565 MHz, CDCl3) & -115.59.

HRMS(ESI) caled. for C23H27N2F2[M+H]" 369.21338, found 369.21368.

Me«,  .Bn
N

@9/\)\A CRH

Fe
(E)-N-Benzyl-6,6-difluoro-N-methyl-1-ferrocenylpent-1-en-3-amine (4r).Red
brown oil. 32% yield, 27.1 mg. According to general experimental procedure A, the
crude product was purified by column chromatography on silica gel (30:1 Hex/EtOAc
to 20:1 Hex/EtOAc) to give the product 4r.

'H NMR (600 MHz, CDCl3) § 7.28 (dd, J = 48.6, 4.4 Hz, 5H), 6.19 (d, J = 15.8 Hz,
1H), 5.97 - 5.72 (m, 2H), 4.35 (d, J = 11.9 Hz, 2H), 4.22 (s, 2H), 4.11 (s, 4H), 3.68 (d,
J =13.3 Hz, 1H), 3.48 (d, J = 13.3 Hz, 1H), 3.04 - 3.00 (m, 1H), 2.20 (s, 3H), 2.04 -
1.83 (m, 3H), 1.69 - 1.59 (m, 1H).

13C NMR (151 MHz, CDCls) & 139.70, 131.01, 128.79, 128.33, 126.95, 124.38,
117.50 (t, J = 238.7 Hz), 82.86, 69.18, 68.77, 68.75, 66.82, 66.68, 64.70, 58.43, 37.21,
31.36 (t, J = 20.8 Hz), 25.19 (t, J = 4.9 Hz).

F NMR (565 MHz, CDCl3) 6 -115.68.
HRMS(ESI) calcd. for C24H27NF2Fe[M]+ 423.14555, found 423.14505.
Me\N,Bn

= CF,H
Me
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(E)-N-Benzyl-6,6-difluoro-NV,2-dimethyl-1-phenylhex-1-en-3-amine  (4s). Pale
yellow oil, 46% yield, 30.3 mg. According to general experimental procedure A, the
crude product was purified by column chromatography on silica gel (30:1 Hex/EtOAc
to 20:1 Hex/EtOAc) to give the product 4s.

'H NMR (600 MHz, CDCls) § 7.35 - 7.20 (m, 10H), 6.41 (s, 1H), 5.85 (tt, J = 56.9,
4.3 Hz, 1H), 3.77 (d, J = 13.5 Hz, 1H), 3.37 (d, J = 13.5 Hz, 1H), 2.90 (dd, J = 9.5,
5.1 Hz, 1H), 2.18 (s, 3H), 2.03 - 1.96 (m, 1H), 1.92 (d, J = 1.3 Hz, 3H), 1.89 - 1.81 (m,
2H), 1.74 - 1.71 (m, 1H).

13C NMR (151 MHz, CDCl3) & 140.05, 137.77, 137.55, 129.02, 128.67, 128.28,
128.20, 126.83, 126.53, 117.34 (t, J = 238.8 Hz), 72.42, 59.22, 38.79, 31.78 (d, J =
20.8 Hz), 22.27 (d, J = 4.7 Hz), 14.85.

F NMR (565 MHz, CDCl3) § -115.78 (d, J = 42.9 Hz).
HRMS(ESI) calcd. for C21H26NF2[M+H]" 330.20278, found 330.20248.

Me. _.Bn
N

(E)-N-Benzyl-1,1-difluoro-N-methyl-8-phenyloct-5-en-4-amine (4t). Red brown oil.
69% yield, 47.3 mg. According to general experimental procedure A, the crude
product was purified by column chromatography on silica gel (30:1 Hex/EtOAc to
20:1 Hex/EtOAc) to give the product 4t.

'H NMR (600 MHz, CDCls) & 7.45 - 7.05 (m, 10H), 5.83 (it, J = 56.8, 4.5 Hz, 1H),
5.51 (t, J = 5.6 Hz, 2H), 3.65 (d, J = 13.2 Hz, 1H), 3.39 (d, J = 13.3 Hz, 1H), 3.01 -
2.97 (m, 1H), 2.71 - 2.60 (m, 2H), 2.28 - 2.25 (m, 2H), 2.15 (s, 3H), 2.03 - 1.89 (m,
3H), 1.76 - 1.74 (m, 1H).

BC NMR (151 MHz, CDCls) & 142.55, 139.91, 131.54, 129.71, 128.83, 128.48,
128.35, 128.26, 126.83, 125.73, 117.00 (t, J = 239.2 Hz), 64.60, 58.04, 37.46, 34.48,

33.99 (t, J = 20.8 Hz), 32.79, 25.36 (t, J = 6.0 Hz).
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I9F NMR (565 MHz, CDCl3) & -116.34.

HRMS(ESI) calced. for C2oHasNF2 [M+H] 344.21843, found 344.21832.

Me. .Bn
N

O/WCFZH

(E)-N-Benzyl-1-cyclohexyl-6,6-difluoro-/N-methylhex-1-en-3-amine (4u). Brown
oil, 70% yield, 44.7 mg. According to general experimental procedure A, the crude
product was purified by column chromatography on silica gel (30:1 Hex/EtOAc to
20:1 Hex/EtOAc) to give the product 4u.

'H NMR (600 MHz, CDCls) § 7.33 - 7.21 (m, 5H), 5.81 (tt, J = 57.0, 4.4 Hz, 1H),
5.46 (dd, J = 15.5, 6.7 Hz, 1H), 5.32 (dd, J = 15.5, 8.8 Hz, 1H), 3.61 (d, J= 13.3 Hz,
1H), 3.38 (d, J= 13.3 Hz, 1H), 2.91 - 2.87 (m, 1H), 2.13 (s, 3H), 2.01 - 1.55 (m, 10H),
1.32 - 1.08 (m, 5H).

13C NMR (151 MHz, CDCls) & 141.09, 139.80, 128.85, 128.24, 126.84, 124.17,
117.59 (t, J = 238.7 Hz), 64.28, 58.22, 40.82, 37.08, 33.38, 33.23, 31.36 (t, J = 20.8
Hz), 26.19, 25.23 (t, J = 5.2 Hz).

F NMR (565 MHz, CDCl3) & -115.69.

HRMS(ESI) caled. for C2oH3oNF2[M+H]" 322.23408, found 322.23401.

Me. _Bn
N

(SE,7E)-N-Benzyl-1,1-difluoro-N-methyl-8-phenylocta-5,7-dien-4-amine (4v).
Yellow oil, 50% yield, 34.1 mg. According to general experimental procedure A, the
crude product was purified by column chromatography on silica gel (30:1 Hex/EtOAc
to 20:1 Hex/EtOAc) to give the product 4v.

'H NMR (600 MHz, CDCls) § 7.42 - 7.21 (m, 11H), 6.79 (dd, J = 15.6, 10.4 Hz, 1H),
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6.55 (d, J = 15.7 Hz, 1H), 6.27 (dd, J = 15.2, 10.5 Hz, 1H), 5.94 - 5.72 (m, 2H), 3.66
(d,J=13.3 Hz, 1H), 3.45 (d, J = 13.3 Hz, 1H), 3.09 - .05 (m, 1H), 2.19 (s, 3H), 2.00 -
1.83 (m, 3H), 1.69 - 1.61 (m, 1H).

13C NMR (151 MHz, CDCls) & 139.62, 137.21, 133.85, 132.31, 131.89, 128.80,
128.67, 128.36, 128.31, 127.61, 126.96, 126.36, 117.45 (t, J = 238.7 Hz), 64.16, 58.44,
37.02,31.25 (t, J=21.1 Hz), 25.00 (t, J = 5.1 Hz).

I9F NMR (565 MHz, CDCl3) & -115.79.

HRMS(ES]I) calcd. for C2oHasNF2[M+H]" 342.20278, found 342.20251.

Me.,  .Bn
N

EtogCWCFzH

Ethyl (E)-4-(benzyl(methyl)amino)-7,7-difluorohept-2-enoate (4w). Dark brown
oil, 32% yield, 40.2 mg. According to general experimental procedure A, the crude
product was purified by column chromatography on silica gel (30:1 Hex/EtOAc to
20:1 Hex/EtOAc) to give the product 4w.

'H NMR (600 MHz, CDCl3) & 7.27 — 7.15 (m, 5H), 6.88 (dd, J = 15.8, 8.6 Hz, 1H),
5.87 - 5.62 (m, 2H), 4.16 (q, J = 7.1 Hz, 2H), 3.60 (d, J = 13.4 Hz, 1H), 3.40 (d, J =
13.4 Hz, 1H), 3.10 - 3.06 (q, J = 7.6 Hz, 1H), 2.14 (s, 3H), 1.97 - 1.75 (m, 3H), 1.60 -
1.55 (m, 1H), 1.25 (t, /= 7.1 Hz, 3H).

13C NMR (151 MHz, CDCls) & 164.94, 144.74, 138.00, 127.65, 127.35, 126.11,
123.06, 116.08 (t, J = 239.0 Hz), 61.61, 59.55, 57.39, 35.75, 29.82 (t, J = 21.2 Hz),
22.94 (t,J=5.1 Hz), 13.23.

F NMR (565 MHz, CDCl3) § -116.07.

HRMS(ESI) calcd. for Ci7H2402NF2[M+H]" 312.17696, found 312.17654.

S29



Me. _Me
N

©/WCF2H

(E)-6,6-Difluoro-~, N-dimethyl-1-phenylhex-1-en-3-amine (5a). Dark brown oil,
42% yield, 20.1 mg. According to general experimental procedure A, the crude
product was purified by column chromatography on silica gel (30:1 DCM/MeOH to
20:1 DCM/MeOH) to give the product 5a.

'H NMR (600 MHz, CDCl3) & 7.38 (d, J = 7.2 Hz, 2H), 7.33 (t, J = 7.6 Hz, 2H), 7.25
(t,J=7.3 Hz, 1H), 6.48 (d, J= 15.9 Hz, 1H), 6.10 (dd, J = 15.9, 9.0 Hz, 1H), 5.85 (tt,
J=56.7,4.0 Hz, 1H), 2.94 - 2.91 (m, 1H), 2.30 (s, 6H), 1.93 - 1.83 (m, 3H), 1.71 -
1.65 (m, 1H).

13C NMR (151 MHz, CDCL) § 136.62, 133.67, 128.61, 127.73, 127.70, 126.37,
117.25 (t, J=238.8 Hz), 67.17, 41.59, 31.15 (t, J = 21.1 Hz), 25.08 (t, /= 5.0 Hz).

F NMR (565 MHz, CDCl3) § -115.92.

HRMS(ESI) calcd. for Ci4H20NF2[M+H]" 240.15583, found 240.15552.

Et\N,Et

©/WCF2H

(E)-N, N-Diethyl-6,6-difluoro-1-phenylhex-1-en-3-amine (5b). Dark brown oil, 75%
yield, 40.1 mg). According to general experimental procedure A, the crude product
was purified by column chromatography on silica gel (30:1 DCM/MeOH to 20:1
DCM/MeOH) to give the product Sb.

'H NMR (600 MHz, CDCls) § 7.38 — 7.35 (m, 2H), 7.32 (t, J = 7.7 Hz, 2H), 7.25 —
7.22 (m, 1H), 6.44 (d, J = 15.9 Hz, 1H), 6.13 (dd, J = 15.9, 8.8 Hz, 1H), 5.88 (it, J =
57.0, 4.4 Hz, 1H), 3.25 - 3.22 (m, 1H), 2.71 - 2.66 (m, 2H), 2.49 - 2.43 (m, 2H), 2.00 -
1.81 (m, 3H), 1.68 - 1.64 (m, 1H), 1.05 (t, J = 7.1 Hz, 6H).

BC NMR (151 MHz, CDCl3) & 136.91, 132.41, 128.90, 128.57, 127.48, 126.28,
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117.47 (t, J = 238.7 Hz), 62.10, 43.54, 31.49 (t, J = 21.0 Hz), 25.15 (t, J = 5.0 Hz),
13.69.

F NMR (565 MHz, CDCl3) § -115.78.

HRMS(ES]I) caled. for C1sH24NF2[M+H]" 268.18713, found 268.18686.

Bn. _.Bn
N

©/\/I\ACF2H

(E)-N, N-Dibenzyl-6,6-difluoro-1-phenylhex-1-en-3-amine (5c). Colorless oil, 64%
yield, 50.1 mg. According to general experimental procedure A, the crude product
was purified by column chromatography on silica gel (10:1 Hex/DCM to 5:1
Hex/DCM) to give the product 5c.

'H NMR (600 MHz, CDCl3) § 7.48 - 7.27 (m, 15H), 6.45 (d, J = 15.9 Hz, 1H), 6.28
(dd, J = 15.9, 8.9 Hz, 1H), 5.74 (it, J = 57.0, 4.4 Hz, 1H), 3.92 (d, J = 13.7 Hz, 2H),
3.46 (d, J = 13.7 Hz, 2H), 3.27 - 3.20 (m, 1H), 2.17 - 2.04 (m, 1H), 2.01 - 1.93 (m,
1H), 1.91 - 1.78 (m, 1H), 1.75 - 1.67 (m, 1H).

13C NMR (151 MHz, CDCl3) & 139.99, 136.85, 133.76, 128.77, 128.69, 128.38,
127.73, 127.29, 126.99, 126.44, 117.33 (t, J = 238.8 Hz), 59.80, 53.81, 31.30 (d, J =
21.0 Hz), 24.99 (t, J = 5.0 Hz).

F NMR (565 MHz, CDCl3) § -115.15.

HRMS(ESI) caled. for CosH2sNF2[M+H]" 392.21843, found 392.21829.

\/\N/\/

©/WCF2H

(E)-N, N-Diallyl-6,6-difluoro-1-phenylhex-1-en-3-amine (5d). Yellow oil, 26%
yield, 15.1 mg. According to general experimental procedure A, the crude product

was purified by column chromatography on silica gel (Hex to 25:1 Hex/EtOAc) to
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give the product 5d.

'H NMR (600 MHz, CDCls) & 7.40 - 7.22 (m, 5H), 6.41 (d, J = 15.9 Hz, 1H), 6.09
(dd, J = 15.9, 8.8 Hz, 1H), 5.97 - 5.74 (m, 3H), 5.16 (dd, J = 33.4, 13.6 Hz, 4H), 3.38
-3.26 (m, 3H), 2.97 - 2.94 (m, 2H), 2.01 - 1.83 (m, 3H), 1.68 - 1.64 (m, 1H).

13C NMR (151 MHz, CDCls) § 136.82, 133.16, 128.63, 127.63, 126.33, 117.42 (t, J =
238.8 Hz), 117.01, 60.95, 52.73, 31.38 (t, J = 21.1 Hz), 24.99 (t, J = 5.1 Hz).

F NMR (565 MHz, CDCl3) § -115.85 (d, J= 15.7 Hz).

HRMS(ES]I) calcd. for C1sH24NF2[M+H]" 292.18713, found 292.18683.

Et\N | SN
SAat
CF,H
(E)-N-Ethyl-6,6-difluoro-1-phenyl-V-(pyridin-4-ylmethyl)hex-1-en-3-amine (Se).
Red brown oil, 70% yield, 46.2 mg. According to general experimental procedure A,

the crude product was purified by column chromatography on silica gel (4:1

Hex/EtOAc to 3:2 Hex/EtOAc) to give the product 5Se.

'H NMR (600 MHz, CDCls) & 8.54 (d, J = 5.7 Hz, 2H), 7.40 - 7.23 (m, 7H), 6.42 (d, J
=15.9 Hz, 1H), 6.14 (dd, J = 15.9, 8.8 Hz, 1H), 5.83 (it, J = 56.8, 3.9 Hz, 1H), 3.84 (d,
J=15.1 Hz, 1H), 3.47 (d, J= 15.1 Hz, 1H), 3.21 - 3.17 (m, 1H), 2.69 - 2.64 (m, 1H),
2.53 - 2.48 (m, 1H), 2.06 - 1.83 (m, 3H), 1.71 - 1.66 (m, 1H), 1.07 (t, J= 7.1 Hz, 3H).

13C NMR (151 MHz, CDCl3) & 150.47, 149.58, 136.61, 133.37, 128.68, 127.78,
127.45, 126.36, 123.52, 117.25 (t, J = 238.7 Hz), 61.61, 53.26, 43.86, 31.37 (t, J =
21.1 Hz), 25.09.

I9F NMR (565 MHz, CDCl3) & -115.90.

HRMS(ESI) calcd. for C20H2sN2F2[M+H]" 331.19803, found 331.19791.
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Me<
eN/\/

©/WCF2H

(E)-N-Allyl-6,6-difluoro-N-methyl-1-phenylhex-1-en-3-amine (5f). Yellow oil, 56%
yield, 29.7 mg. According to general experimental procedure A, the crude product
was purified by column chromatography on silica gel (10:1 Hex/EtOAc to 5:1
Hex/EtOAc) to give the product 5f.

'H NMR (600 MHz, CDCls) & 7.41 - 7.22 (m, 5H), 6.45 (d, J = 15.9 Hz, 1H), 6.12
(dd, J = 15.9, 8.9 Hz, 1H), 5.97 - 5.73 (m, 2H), 5.15 (dd, J = 26.2, 13.6 Hz, 2H), 3.19
-3.11 (m, 2H), 3.03 - 3.00 (m, 1H), 2.25 (s, 3H), 1.96 - 1.82 (m, 3H), 1.72 - 1.64 (m,
1H).

13C NMR (151 MHz, CDCL) & 136.76, 136.27, 133.39, 128.64, 127.69,127.66,
126.36, 117.38 (t, J = 239.0 Hz), 117.27, 64.73, 57.29, 37.32, 31.31 (t, J = 21.1 Hz),
25.04 (t, J = 5.2 Hz).

I9F NMR (565 MHz, CDCl3) & -115.81.

HRMS(ES]I) calcd. for C1sH22NF2[M+H]" 266.17148, found 266.17123.

()

N

©/W0F2H

(E)-1-(6,6-Difluoro-1-phenylhex-1-en-3-yl)pyrrolidine (5g). Dark brown oil, 60%
yield, 31.8 mg. According to general experimental procedure A, the crude product
was purified by column chromatography on silica gel (30:1 DCM/MeOH to 20:1
DCM/MeOH) to give the product 5g.

'H NMR (600 MHz, CDCls) § 7.41 - 7.29 (m, 4H), 7.24 (d, J = 7.3 Hz, 1H), 6.49 (d, J
=15.9 Hz, 1H), 6.13 (dd, J = 15.9, 9.0 Hz, 1H), 5.83 (tt, J= 57.1, 4.2 Hz, 1H), 2.91 -
2.87 (m, 1H), 2.67 - 2.59 (m, 4H), 1.99 - 1.68 (m, 8H).
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13C NMR (151 MHz, CDCls) & 136.42, 133.28, 129.36, 128.68, 127.87, 126.44,
117.19 (t, J = 239.0 Hz), 67.26, 51.75, 30.78 (t, J = 21.1 Hz), 26.33 (t, J = 4.9 Hz),
23.23.

F NMR (565 MHz, CDCl3) § -115.73.
HRMS(ESI) calcd. for CisH2oNF, [M+H]" 266.17148, found 266.17111.

o

L/

N

©/WCF2H

(E)-4-(6,6-Difluoro-1-phenylhex-1-en-3-yl) morpholine (Sh). Dark brown oil, 83%
yield, 46.4 mg. According to general experimental procedure A, the crude product
was purified by column chromatography on silica gel (30:1 DCM/MeOH to 20:1
DCM/MeOH) to give the product Sh.

'H NMR (600 MHz, CDCl3) § 7.39 - 7.36 (m, 2H), 7.32 (t, J = 7.6 Hz, 2H), 7.28 -
7.22 (m, 1H), 6.48 (d, J=15.9 Hz, 1H), 6.09 (dd, J = 15.9, 9.0 Hz, 1H), 5.86 (tt, J =
56.8,4.0 Hz, 1H), 3.78 - 3.65 (m, 4H), 2.96 - 2.93 (m, 1H), 2.66 - 2.63 (m, 2H), 2.54 -
2.51 (m, 2H),1.94 - 1.88 (m, 3H), 1.74 - 1.62 (m, 1H).

BC NMR (151 MHz, CDCls) & 136.44, 133.82, 128.67, 128.07, 127.84, 126.40,
117.22 (t, J = 239.2 Hz), 67.37, 67.16, 50.24, 30.97 (t, J = 21.2 Hz), 24.16 (t, /= 5.2
Hz).

F NMR (565 MHz, CDCl3) & -115.89.

HRMS(ESI) caled. for C1sH220ONF2[M+H]" 282.16639, found 282.16617.
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I\I/Ie

N

L

N

©/WCF2H

(E)-1-(6,6-Difluoro-1-phenylhex-1-en-3-yl)-4-methylpiperazine (5i). Dark brown
oil, 82% yield, 48.2 mg. According to general experimental procedure A, the crude
product was purified by column chromatography on silica gel (30:1 DCM/MeOH to
20:1 DCM/MeOH) to give the product 5i.

'H NMR (600 MHz, CDCl3) § 7.37 - 7.29 (m, 4H), 7.23 (t, J = 7.2 Hz, 1H), 6.46 (d, J
=15.9 Hz, 1H), 6.11 (dd, J = 15.9, 9.0 Hz, 1H), 5.85 (tt, J = 56.8, 3.9 Hz, 1H), 2.97 -
2.94 (m, 1H), 2.73 - 2.34 (m, 8H), 2.29 (s, 3H), 1.92 - 1.86 (m, 3H), 1.71 - 1.64 (m,
1H).

13C NMR (151 MHz, CDCls) & 136.57, 133.40, 128.58, 128.42, 127.66, 126.33,
117.26 (t, J = 238.6 Hz), 66.85, 55.32, 55.15, 45.83, 31.10 (t, J = 21.1 Hz), 24.54 (t, J
= 5.1 Hz).

I9F NMR (565 MHz, CDCl3) & -115.99.

HRMS(ESI) caled. for Ci7H2sN2F2[M+H]" 295.19803, found 295.19775.

N

©/WCF2H

(E)-2-(6,6-Difluoro-1-phenylhex-1-en-3-yl)-1,2,3,4-tetrahydroisoquinoline  (5j).
Dark brown oil, 75% yield, 49 mg. According to general experimental procedure A,
the crude product was purified by column chromatography on silica gel (15:1

Hex/EtOAc) to give the product 5j.
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'H NMR (600 MHz, CDCl3) & 7.32 - 7.11 (m, 5H), 7.04 - 6.88 (m, 4H), 6.45 (d, J =
15.9 Hz, 1H), 6.11 (dd, J = 15.9, 9.0 Hz, 1H), 5.78 (tt, J = 57.0, 4.3 Hz, 1H), 3.78
-3.61 (m, 2H), 3.11 - 3.07 (m, 1H), 2.91 - 2.88 (m, 1H), 2.83 - 2.78m, 2H), 2.66 - 2.62
(dt,J=11.7, 6.0 Hz, 1H), 1.94 - 1.82 (m, 3H), 1.73 - 1.67 (m, 1H).

13C NMR (151 MHz, CDCls) & 136.68, 135.10, 134.57, 133.52, 128.71, 128.68,
128.29, 127.76, 126.70, 126.44, 126.10, 125.63, 117.37 (t, J = 239.0 Hz), 66.45, 52.79,
46.76,31.20 (t, J = 21.1 Hz), 29.60, 24.83 (d, J = 5.0 Hz).

F NMR (565 MHz, CDCl3) § -115.83.

HRMS(ES]I) calcd. for C21H24NF2[M+H]" 328.18713, found 328.18680.

©/WCF2H

(E)-7-(6,6-Difluoro-1-phenylhex-1-en-3-yl)-5,6,7,8-tetrahydro-[1,2,4]triazolo[1,5-
a]pyrazine (5k). Dark brown oil, 66% yield, 21.1 mg. According to general
experimental procedure A, the crude product was purified by column chromatography

on silica gel (1:1 Hex/EtOAc to 1:3 Hex/EtOAc) to give the product Sk.

"H NMR (600 MHz, CDCl3) § 7.86 (s, 1H), 7.38 (dd, J = 8.4, 1.4 Hz, 2H), 7.34 (t, J =
7.6 Hz, 3H), 7.30 - 7.27 (m, 1H), 6.59 (d, J=15.9 Hz, 1H), 6.12 (dd, J=15.9, 9.0 Hz,
1H), 5.88 (tt, J = 56.9, 3.8 Hz, 1H), 4.22 - 4.14 (m, 2H), 3.93 (q, J = 15.5 Hz, 2H),

3.31 - 3.15 (m, 2H), 2.98 - 2.94 (m, 1H), 2.06 - 1.89 (m, 4H).

BC NMR (151 MHz, CDCls) & 151.14, 135.96, 134.86, 128.72, 128.19, 126.46,
126.05, 120.10 — 113.04 (m), 65.89, 47.28, 46.78, 45.97, 30.85, 24.71.

I9F NMR (565 MHz, CDCl3) & -116.18.
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HRMS(ESI) caled. for Ci7H21N4F2[M+H]" 319.17287, found 319.17273.

(4

~ CF,H
(E)-1-(6,6-Difluoro-1-phenylhex-1-en-3-yl)indoline (51). Dark brown oil, 68% yield,
42.6 mg. According to general experimental procedure A, the crude product was
purified by column chromatography on silica gel (Hex to 30:1 Hex/EtOAc) to give
the product 51.

'H NMR (600 MHz, CDCl3) § 7.33 - 7.26 (m, 4H), 7.21 (t, J = 7.2 Hz, 1H), 7.05 (t, J
=8.0 Hz, 2H), 6.62 (t, J = 7.3 Hz, 1H), 6.55 (d, J = 16.1 Hz, 1H), 6.50 (d, J = 7.7 Hz,
1H), 6.19 (dd, J = 16.1, 6.9 Hz, 1H), 5.90 (it, J = 56.8, 3.8 Hz, 1H), 4.16 (q, J = 6.9
Hz, 1H), 3.48 - 3.36 (m, 2H), 3.01 - 2.94 (m, 2H), 1.99 - 1.92 (m, 4H).

13C NMR (151 MHz, CDCls) & 151.08, 136.60, 132.66, 129.99, 128.56, 127.71,
127.34,127.07, 126.42, 124.63, 117.43, 117.12 (t, J = 239.0 Hz), 107.25, 56.70, 46.76,
31.36 (t, J = 21.2 Hz), 28.26, 24.34 (d, J = 5.0 Hz).

I9F NMR (565 MHz, CDCl3) & -115.92.

HRMS(ES]I) calcd. for C20H22NF2[M+H]" 314.17148, found 314.17130.

vo. 1)
°~N
©/WCF2H

(E)-N-(6,6-Difluoro-1-phenylhex-1-en-3-yl)-NV-methylaniline (5Sm). Yellow oil, 49%
yield, 29.5 mg. According to general experimental procedure A, the crude product
was purified by column chromatography on silica gel (Hex to 30:1 Hex/EtOAc) to
give the product Sm.

'H NMR (600 MHz, CDCl3) & 7.41 - 7.23 (m, 7H), 6.87 (d, J = 8.0 Hz, 2H), 6.78 (, J
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=7.3 Hz, 1H), 6.52 (d, J = 17.5 Hz, 1H), 6.24 (dd, J = 16.1, 5.3 Hz, 1H), 5.88 (tt, J =
57.0,3.9 Hz, 1H), 4.54 - 4.49 (m, 1H), 2.84 (s, 3H), 2.05 - 1.89 (m, 4H).

13C NMR (151 MHz, CDCl5) & 150.38, 136.72, 131.28, 129.29, 128.59, 128.29,
127.65, 126.38, 117.27, 116.96 (t, J = 239.0 Hz), 113.51, 59.42, 31.43, 31.37 (t, J =
21.1 Hz), 24.54 (t, J = 4.9 Hz).

F NMR (565 MHz, CDCl3) § -116.11.

HRMS(ES]I) caled. for C19H2NF2[M+H]" 302.17148, found 302.17087.

e
©/WCF2H

(E)-N-(6,6-Difluoro-1-phenylhex-1-en-3-yl)aniline (5n). Dark brown oil, 69% yield,
39.7 mg. According to general experimental procedure A, the crude product was
purified by column chromatography on silica gel (30:1 Hex/EtOAc to 20:1
Hex/EtOAc) to give the product 5n.

'H NMR (600 MHz, CDCl3) § 7.36 — 7.12 (m, 7H), 6.70 (t, J = 7.3 Hz, 1H), 6.64 (d, J
=7.8 Hz, 2H), 6.57 (d, J = 15.9 Hz, 1H), 6.08 (dd, J = 15.9, 6.5 Hz, 1H), 5.85 (tt, J =
56.7, 4.5 Hz, 1H), 4.03 - 4.00 (m, 1H), 2.02 - 1.94 (m, 2H), 1.86 - 1.82 (m, 2H).

13C NMR (151 MHz, CDCls) & 147.09, 136.59, 131.25, 130.79, 129.35, 128.63,
127.73, 126.46, 117.87, 117.01 (t, J = 239.2 Hz), 113.62, 55.13, 30.88 (t, J = 21.2 Hz),
28.27 (t, J = 4.8 Hz).

F NMR (565 MHz, CDCl3) § -115.91.

HRMS(ESI) caled. for Ci1sH20NF2[M+H]" 288.15583, found 288.15552.

S38



_.Bn
HN

©/WCF2H

(E)-N-Benzyl-6,6-difluoro-1-phenylhex-1-en-3-amine (50). Dark brown oil, 80%
yield, 48.2 mg. According to general experimental procedure A, the crude product
was purified by column chromatography on silica gel (20:1 Hex/EtOAc to 10:1
Hex/EtOAc) to give the product So.

'H NMR (600 MHz, CDCl3) § 7.42 - 7.21 (m, 10H), 6.47 (d, J = 15.9 Hz, 1H), 5.99
(dd, J=15.9, 8.4 Hz, 1H), 5.81 (tt, J = 56.9, 4.4 Hz, 1H), 3.86 (d, J = 13.2 Hz, 1H),
3.70 (d, J = 13.2 Hz, 1H), 3.24 - 3.20 (m, 1H), 1.95 - 1.86 (m, 2H), 1.75 - 1.65 (m,
2H).

13C NMR (151 MHz, CDCl3) & 140.37, 136.73, 132.27, 131.78, 128.69, 128.51,
128.23, 127.72, 127.05, 126.42, 117.31 (t, J = 239.0 Hz), 59.82, 51.23, 30.82 (t, J =
21.1 Hz), 28.26 (t, J = 4.9 Hz).

F NMR (565 MHz, CDCl3) § -115.75.
HRMS(ESI) calcd. for C19H2oNF2[M+H]" 302.17148, found 302.17133.

0]

0
Hsc)J\NJ\CHs
N

©/\)\ACFZH

(E)-N-Acetyl-N-(6,6-difluoro-1-phenylhex-1-en-3-yl)acetamide (5p). Dark brown
oil, 15% yield, 8.9 mg. According to general experimental procedure A, the crude
product was purified by column chromatography on silica gel (10:1 Hex/EtOAc to 7:3
Hex/EtOAc) to give the product 5p.

"H NMR (500 MHz, CDCl3) § 7.42 - 7.27 (m, 5H), 6.60 - 6.48 (m, 2H), 5.88 (tt, J =
56.6, 4.2 Hz, 1H), 4.77 - 4.73 (m, 1H), 2.43 (s, 6H), 2.31 - 2.13 (m, 2H), 1.95 - 1.80
(m, 2H).
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BC NMR (126 MHz, CDCls) & 173.78, 136.00, 133.08, 128.67, 128.17, 127.42,
126.57, 116.73 (t, J = 239.5 Hz), 59.26, 31.24 (t, J = 21.3 Hz), 26.95, 25.46 (t, J = 5.0
Hz).

F NMR (471 MHz, CDCl3) § -115.82.
HRMS(ESI) calcd. for C16H190NF,Na[M+Na]* 318.12714, found 318.12760.

Me. _Bn
N

©/WCF3

(E)-N-Benzyl-6,6,6-trifluoro-N-methyl-1-phenylhex-1-en-3-amine (6a). Colorless
oil, 70% yield, 46.6 mg. According to general experimental procedure A, the crude
product was purified by column chromatography on silica gel (30:1 Hex/EtOAc to
20:1 Hex/EtOAc) to give the product 6a.

'H NMR (600 MHz, CDCl3) & 7.41 - 7.23 (m, 10H), 6.46 (d, J = 15.9 Hz, 1H), 6.21
(dd, J=15.9, 8.8 Hz, 1H), 3.68 (d, /= 13.3 Hz, 1H), 3.48 (d, J = 13.3 Hz, 1H), 3.16 -
3.12 (m, 1H), 2.36 - 2.30 (m, 1H), 2.22 (s, 3H), 2.16 - 2.10 (m, 1H), 2.03 - 1.95 (m,
1H), 1.82 - 1.75 (m, 1H).

13C NMR (151 MHz, CDCl3) & 139.57, 136.71, 133.64, 128.78, 128.70, 128.36,
127.79, 127.09, 127.09, 126.44, 63.97, 58.48, 36.96, 30.97 (q, J = 28.4 Hz), 25.15 (q,
J=2.0 Hz).

F NMR (565 MHz, CDCl3) § -66.14.

HRMS(ES]I) caled. for C2oH23sNF3[M+H]" 334.17771, found 334.17734.

Me\N,Bn

©/\)\/\/n'C4F9

(E)-N-Benzyl-7,7,8,8,9,9,10,10,10-nonafluoro-/N-methyl-1-phenyldec-1-en-3-amin
e (6b). Brown oil. 53% yield, 52.4 mg. According to general experimental procedure
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A, the crude product was purified by column chromatography on silica gel (30:1

Hex/EtOAc to 20:1 Hex/EtOAc) to give the product 6b.

'H NMR (600 MHz, CDCls) & 7.36 - 7.13 (m, 10H), 6.38 (d, J = 15.7 Hz, 1H), 6.19 -
6.08 (m, 1H), 3.63 (d, J = 13.3 Hz, 1H), 3.42 (d, J = 13.3 Hz, 1H), 3.08 - 3.05 (m, 1H),
2.17 (s, 3H), 2.04 - 1.95 (m, 2H), 1.82 - 1.76 (m, 1H), 1.67 - 1.51 (m, 3H).

13C NMR (151 MHz, CDCls) & 138.54, 135.84, 132.30, 127.78, 127.61, 127.27,
126.70, 126.58, 125.92, 125.34, 63.55, 57.41, 36.25, 31.14, 29.58 (t, J = 22.3 Hz),
16.18 (t, J = 3.3 Hz).

I9F NMR (565 MHz, CDCls) & -81.03 - -81.06 (m), -114.50 — 114.55 (m), -124.43 —
124.49 (m), -125.99 - -126.03 (m).

HRMS(ESI) caled. for C24H2sNFo[M+H]" 498.18378, found 498.18365.

O

L/

N

©)\/\, n-C4Fg

(E)-4-(5,5,6,6,7,7,8,8,8-Nonafluoro-1-phenyloct-2-en-1-yl)morpholine (6¢). Pale
yellow oil, 66% yield, 57.6 mg. According to general experimental procedure B, the
crude product was purified by column chromatography on silica gel (30:1

DCM/MeOH to 20:1 DCM/MeOH) to give the product 6c.

'H NMR (600 MHz, CDCl3) & 7.32 (d, J = 4.4 Hz, 4H), 7.25 (t, J = 4.3 Hz, 1H), 5.84
(dd, J = 15.4, 8.8 Hz, 1H), 5.65 (dt, J = 14.9, 7.1 Hz, 1H), 3.74 - 3.64 (m, 5H), 2.87
-2.73 (m, 2H), 2.55 - 2.25 (m, 4H).

3C NMR (126 MHz, CDCl3) § 140.92, 139.98, 128.66, 127.95, 127.46, 118.70 (t, J =
4.5 Hz), 74.00, 67.10, 51.90, 34.52 (t, J = 22.6 Hz).

IF NMR (471 MHz, CDCl3) § -81.02 — 81.06 (m), -113.01 - -113.11 (m), -123.96 -
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-124.02 (m), -126.00 — -126.16 (m).

HRMS(ES]) calcd. for CisHi9ONFo' [M+H]" 436.13174, found 436.13138.

Et\N

©/\)\/\/n-C4F9

(E)-N-Ethyl-7,7,8,8,9,9,10,10,10-nonafluoro-1-phenyl-N-(pyridin-4-ylmethyl)dec-
4-en-3-amine (6d). Yellow 0il,86% yield, 88.2 mg. According to general
experimental procedure B, the crude product was purified by column chromatography

on silica gel (10:1 Hex/EtOAc to 5:1 Hex/EtOAc) to give the product 6d.

'H NMR (600 MHz, CDCl3) § 8.50 (d, J = 6.0 Hz, 2H), 7.25 (dd, J = 9.4, 6.9 Hz, 4H),
7.19 — 7.10 (m, 3H), 5.70 (dd, J = 15.4, 8.6 Hz, 1H), 5.46 (dt, J = 14.9, 7.1 Hz, 1H),
3.77 (d, J = 15.2 Hz, 1H), 3.39 (d, J = 15.2 Hz, 1H), 3.12 - 3.08 (m, 1H), 2.91 -
2.84(m, 2H), 2.71 - 2.57 (m, 3H), 2.44 - 2.40 (m, 1H), 1.95 - 1.90 (m, 1H), 1.81 - 1.71
(m, 1H), 1.02 (t, J = 7.1 Hz, 3H).

BC NMR (151 MHz, CDCls) & 150.34, 149.65, 142.02, 137.13, 128.38, 128.34,
125.85, 123.40, 119.75 (t, J = 3.9 Hz), 61.04, 53.18, 43.99, 34.65 (t, J = 22.5 Hz),

34.08, 32.69, 13.75.

I9F NMR (565 MHz, CDCl3) & -81.09 - -81.13 (m), -113.34 — 113.39 (m), -113.96 —
-124.02 (m), -126.06 - -126.14 (m).

HRMS(ESI) caled. for C24Hz6N2Fo[M+H]" 513.19467, found 513.19470.
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AN = n-C4F9

| -

(E)-2-(5,5,6,6,7,7,8,8,8-Nonafluoro-1-(pyridin-3-yl)oct-2-en-1-yl)-1,2,3,4-tetrahyd
roisoquinoline (6e). Red brown oil, 61% yield, 58.9 mg. According to general
experimental procedure B, the crude product was purified by column chromatography
on silica gel (9:1:1 Hex/EtOAc/DCM to 4:1:1 Hex/EtOAc/DCM) to give the product

6e.

'H NMR (600 MHz, CDCl3) & 8.65 - 8.51 (m, 2H), 7.75 (d, J = 7.9 Hz, 1H), 7.29 (dd,
J=1.9,4.8 Hz, 1H), 7.16 - 7.07 (m, 3H), 6.95 (d, J = 7.0 Hz, 1H), 5.92 (dd, J = 15.4,
8.8 Hz, 1H), 5.76 (dt, J= 14.9, 7.1 Hz, 1H), 4.03 (d, J = 8.8 Hz, 1H), 3.73 (d, J = 14.9
Hz, 1H), 3.56 (d, J = 14.9 Hz, 1H), 2.92 - 2.82 (m, 4H), 2.77 - 2.69 (m, 2H).

BC NMR (126 MHz, CDCls) & 149.43, 148.83, 138.92, 136.97, 135.41, 134.43,
134.29, 128.65, 126.70, 126.27, 125.73, 123.74, 119.78 (t, J = 4.3 Hz), 70.15, 54.19,
48.08, 34.58 (t,J=22.7 Hz), 28.90.

I9F NMR (471 MHz, CDCl3) & -81.10 - -81.14 (m), -113.14 — -113.40 (m), -124.13 —
124.19 (m), -126.11 — -126.15 (m).

HRMS(ESI) calcd. for C2oHaoN2Fo[M+H]" 483.14772, found 483.14752.

N
= n-C3F7
|
S

(E)-2-(1-(Benzo[b]thiophen-3-yl)-5,5,6,6,7,7,7-heptafluorohept-2-en-1-yl)-1,2,3,4-
tetrahydroisoquinoline (6f). Yellow oil, 88% yield, 85.8 mg. According to general

experimental procedure B, the crude product was purified by column chromatography
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on silica gel (4:1 Hex/DCM to 1:1 Hex/DCM) to give the product 6f.

'H NMR (600 MHz, CDCls) § 8.20 - 8.12 (m, 1H), 7.89 - 7.82 (m, 1H), 7.39 - 7.29
(m, 3H), 7.15 - 7.05 (m, 3H), 6.95 (d, J= 7.2 Hz, 1H), 6.12 (dd, J = 15.4, 8.9 Hz, 1H),
5.78 (dt, J = 14.9, 7.2 Hz, 1H), 4.39 (d, J = 8.9 Hz, 1H), 3.81 (d, J = 14.9 Hz, 1H),
3.61 (d, J=14.9 Hz, 1H), 2.91 - 2.73 (m, 6H).

BC NMR (151 MHz, CDCls) & 141.01, 138.08, 137.86, 136.17, 135.00, 134.69,
128.67, 126.84, 126.17, 125.66, 124.57, 124.03, 123.66, 123.24, 122.87, 11942 (t, J =
4.3 Hz), 67.87, 54.30, 48.13, 34.38 (t, J = 22.6 Hz), 29.33.

I9F NMR (565 MHz, CDCls) & -80.53 - -80.56 (m), -113.73 — 113.79 (m), -127.29 —
-127.33 (m).

HRMS(ESI) calcd. for C24H2iNF7S[M+H]" 488.12774, found 488.12500.

Me. .B
e~\-Bn

©)\/\/n-CeF13

(E)-N-Benzyl-5,5,6,6,7,7,8,8,9,9,10,10,10-tridecafluoro-/N-methyl-1-phenyldec-2-e
n-1-amine (6g). Yellow oil, 50% yield, 56.9 mg. According to general experimental
procedure B, the crude product was purified by column chromatography on silica gel

(30:1 Hex/EtOAc to 20:1 Hex/EtOAc) to give the product 6g.
"H NMR (600 MHz, CDCI3) § 7.46 - 7.25 (m, 10H), 6.00 (dd, J = 13.4, 8.1 Hz, 1H),
5.69 (dt, J = 15.0, 7.2 Hz, 1H), 4.03 (d, J = 8.7 Hz, 1H), 3.56- 3.48 (m, 2H), 2.93 -

2.86 (m, 2H), 2.15 (s, 3H).

BC NMR (151 MHz, CDCls) & 141.78, 139.41, 128.71, 128.55, 128.24, 127.89,
127.28, 126.86, 118.96, 71.49, 58.91, 39.20, 34.73 (t, J = 22.5 Hz).

F NMR (565 MHz, CDCls) & -80.77 — 80.81 (m), -112.88 — -112.97 (m), -121.92 -
-121.93 (m), -122.86 — -122.87 (m), -123.07 - -123.08 (m), -126.09 - -126.12 (m).
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HRMS(ESI) caled. for C24H21NF13[M+H]" 570.14520, found 570.14609.

HzC. .Bn
SN FF

©)\M002Et

Ethyl (E)-6-(Benzyl(methyl)amino)-2,2-difluoro-6-phenylhex-4-enoate  (6h).
Yellow oil, 60% yield, 44.8 mg. According to general experimental procedure B, the
crude product was purified by column chromatography on silica gel (30:1 Hex/EtOAc
to 20:1 Hex/EtOAc) to give the product 6h.

Only the data of the major product is shown here.

'H NMR (500 MHz, CDCLs) & 7.46 - 7.28 (m, 10H), 5.94 - 5.91 (m, 1H), 5.67 - 5.61
(m, 1H), 4.18 (q, J = 7.1 Hz, 2H), 3.97 (d, J = 8.7 Hz, 1H), 3.55 - 3.47 (m, 2H), 2.95 -
2.80 (m, 2H), 2.12 (s, 3H), 1.27 (t, J= 7.1 Hz, 3H).

13C NMR (151 MHz, CDCls) § 163.83 (t, J = 32.4 Hz), 142.09, 138.79, 128.73,
128.55, 128.24, 127.89, 127.22, 126.86, 120.80, 115.37 (t, J = 251.3 Hz), 71.78, 62.82,
58.95, 39.30, 38.09 (t, J = 23.9 Hz), 13.91.

F NMR (471 MHz, CDCl3) § -103.96 — -106.41 (m).

HRMS(ESI) calcd. for C22H2602NF2[M+H]" 374.19183, found 374.19261.

(E)-3,3-difluoro-1-phenyl-5-styrylpyrrolidin-2-one (8a). Colorless oil, 70% yield,
41.9 mg. According to general experimental procedure C, the crude product was
purified by column chromatography on silica gel (10:1 Hex/EtOAc to 5:1 Hex/EtOAc)
to give the product 8a.
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'H NMR (600 MHz, CDCl3) § 7.47 (d, J = 7.6 Hz, 2H), 7.36 (t, J = 7.7 Hz, 2H), 7.31
—7.19 (m, 6H), 6.57 (d, J= 15.8 Hz, 1H), 5.99 (dd, J = 15.8, 8.6 Hz, 1H), 4.88 - 4.84
(m, 1H), 2.97 - 2.88 (m, 1H), 2.54 — 2.42 (m, 1H).

3C NMR (151 MHz, CDCls) § 162.72 (t, J = 31.1 Hz), 136.26, 135.25, 134.96,
129.20, 128.75, 128.64, 127.03, 126.87, 126.72, 126.45, 123.49, 117.34 (t, J = 249.9
Hz), 76.96, 57.24 (t, J = 3.4 Hz), 36.84 (t, J = 21.8 Hz).

I9F NMR (565 MHz, CDCl3) § -101.91 - -102.41 (m), -105.35 - -105.84 (m).

HRMS(ES]I) calcd. for C1sHisONF2 [M+H]" 300.11893, found 300.11944.

F
(E)-3,3-Difluoro-5-(4-fluorostyryl)-1-phenylpyrrolidin-2-one (8b). Yellow oil, 74%

yield, 46.9 mg. According to general experimental procedure C, the crude product
was purified by column chromatography on silica gel (10:1 Hex/EtOAc to 5:1
Hex/EtOAc) to give the product 8b.

"H NMR (600 MHz, CDCls) § 7.47 (d, J = 8.6 Hz, 2H), 7.37 (t, J = 7.9 Hz, 2H), 7.30
—7.19 (m, 3H), 6.96 (t, J = 8.6 Hz, 2H), 6.54 (d, J = 15.8 Hz, 1H), 5.91 (dd, J=15.8,
8.5 Hz, 1H), 4.88 - 4.84 (m, 1H), 2.98 - 2.89 (m, 1H), 2.53 - 2.45 (m, 1H).

3C NMR (151 MHz, CDCls) § 163.65, 162.69 (t, J = 31.2 Hz), 162.00, 136.22,
131.45 (t,J = 3.1 Hz), 129.21, 128.38 (d, J = 8.2 Hz), 127.05, 126.18, 123.49, 118.18
(d, J = 251.7 Hz), 115.69 (d, J = 21.8 Hz), 57.16 (t, J = 3.5 Hz), 36.77 (t, J = 21.9
Hz).

F NMR (565 MHz, CDCl3) § -101.82 - -102.32 (m), -105.36 - -105.85 (m).

HRMS(ESI) calcd. for C1sHisONF3 [M+H]" 318.10898, found 318.11002.
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Ph.,

N F
X F
Ph

(E)-5-(2-([1,1'-Biphenyl]-2-yl)vinyl)-3,3-difluoro-1-phenylpyrrolidin-2-one  (8c).
Colorless oil, 82% yield, 61.6 mg. According to general experimental procedure C,
the crude product was purified by column chromatography on silica gel (20:1

Hex/EtOAc to 10:1 Hex/EtOAc) to give the product 8c.

'H NMR (600 MHz, CDCl3) & 7.47 — 7.32 (m, 8H), 7.31 — 7.23 (m, 4H), 7.14 — 7.08
(m, 2H), 6.54 (d, J = 14.0 Hz, 1H), 5.89 - 5.85 (m, 1H), 4.73 — 4.69 (m, 1H), 2.88 —
2.79 (m, 1H), 2.48 — 2.36 (m, 1H).

3C NMR (151 MHz, CDCls) § 162.66 (t, J = 31.2 Hz), 141.21, 140.29, 136.28,
134.50, 133.43, 130.30, 129.71, 129.20, 128.52, 128.22, 127.68, 127.38, 127.30,
127.12,126.48, 117.39 (t, J=249.0 Hz), 57.47 (t, J = 3.2 Hz), 36.58 (t, /= 21.8 Hz).

I9F NMR (565 MHz, CDCl3) & -101.94 - -102.42 (m), -105.28 - -105.78 (m).

HRMS(ESI) calcd. for C24H200ONF2 [M+H]" 376.15074, found376.14981.

Ph. %
N F
A F
Me
(E)-3,3-Difluoro-1-phenyl-5-(1-phenylprop-1-en-2-yl)pyrrolidin-2-one (8d).

Colorless oil, 51% yield, 32 mg. According to general experimental procedure C, the
crude product was purified by column chromatography on silica gel (20:1 Hex/EtOAc
to 10:1 Hex/EtOAc) to give the product 8d.

'H NMR (600 MHz, CDCl3) & 7.49 (d, J = 7.3 Hz, 2H), 7.41 — 7.34 (m, 2H), 7.29 (d,
J=17.6 Hz, 2H), 7.25 — 7.19 (m, 2H), 7.12 (d, J = 7.4 Hz, 2H), 6.56 (s, 1H), 4.91 —
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4.88 (m, 1H), 2.97 — 2.85 (m, 1H), 2.53 — 2.4 (m, 1H), 1.66 (s, 3H).

13C NMR (151 MHz, CDCls) § 163.09 (t, J = 31.3 Hz), 136.14, 133.31, 131.26,
129.04, 128.82, 128.32, 127.34, 126.87, 123.02, 117.40 (t, J = 249.2 Hz), 61.86 (t, J =
3.0 Hz), 34.72 (t, J = 22.1 Hz), 12.20.

19F NMR (565 MHz, CDCls) & -101.56 - -102.05 (m), -102.70 - -103.18 (m).

HRMS(ESI) calcd. for C19HisONF2 [M+H]" 314.13509, found314.13409.

3, 3-Difluoro-1-phenyl-5-((1E,3E)-4-phenylbuta-1,3-dien-1-yl)pyrrolidin-2-one
(8e). Colorless oil, 49% yield, 31.9 mg. According to general experimental procedure
C, the crude product was purified by column chromatography on silica gel (20:1
Hex/EtOAc to 10:1 Hex/EtOAc) to give the product 8e.

'H NMR (600 MHz, CDCls) & 7.46 —7.21 (m, 10H), 6.63 (dd, J = 15.6, 10.4 Hz, 1H),
6.52 (d, J=15.7 Hz, 1H), 6.35 (dd, J = 15.2, 10.4 Hz, 1H), 5.58 (dd, J = 15.2, 8.6 Hz,
1H), 4.80 - 4.76 (m, 1H), 2.93 - 2.85 (m, 1H), 2.47 — 2.39 (m, 1H).

13C NMR (151 MHz, CDCl3) & 162.65 (t, J = 31.3 Hz), 136.46, 136.26, 135.13,
134.85, 129.82, 129.18, 128.73, 128.22, 126.70, 126.59, 123.45, 117.31 (t, J = 249.9
Hz), 56.93 (t, J = 3.5 Hz), 36.89 (t, J = 21.7 Hz).

F NMR (565 MHz, CDCl3) § -102.15 - -102.67 (m), -105.31 - -105.81 (m).

HRMS(ESI) calcd. for C20HisONF2 [M+H]" 326.13509, found 326.13416.
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Ph.
N F
AN F
(E)-3,3-Difluoro-1-phenyl-5-(4-phenylbut-1-en-1-yl)pyrrolidin-2-one (80).

Colorless oil, 63% yield, 41.3 mg. According to general experimental procedure C,
the crude product was purified by column chromatography on silica gel (20:1

Hex/EtOAc to 10:1 Hex/EtOAc) to give the product 8f.

'H NMR (600 MHz, CDCl3) § 7.37 (d, J = 6.5 Hz, 4H), 7.26 — 7.20 (m, 3H), 7.15 (t, J
= 7.4 Hz, 1H), 7.01 (d, J = 7.2 Hz, 2H), 5.72 — 5.64 (m, 1H), 5.24 (dd, J = 15.0, 7.5
Hz, 1H), 4.63 - 4.59 (m, 1H), 2.83 - 2.74 (m, 1H), 2.60 - 2.50 (m, 2H), 2.34 — 2.24 (m,
3H).

13C NMR (151 MHz, CDCls) § 162.66 (t, J = 31.2 Hz), 140.95, 136.23, 135.95,
129.06, 128.42, 128.39, 128.18, 126.89, 126.04, 123.64, 117.42 (t, J = 249.6 Hz),
56.88 (t, J = 3.3 Hz), 36.70 (t, J = 21.7 Hz), 35.09, 33.55.

I9F NMR (565 MHz, CDCl3) & -102.14 - -102.63 (m), -105.20 - -105.69 (m).
HRMS(ESI) caled. for C20H200NF, [M+H]* 328.15074, found 328.14978.

Os_OMe

phW CF,H

Methyl
(E)-1-cyclopropyl-7-(4-(6,6-difluoro-1-phenylhex-1-en-3-yl)piperazin-1-yl)-6-fluo
ro-4-oxo-1,4-dihydroquinoline-3-carboxylate (9a). Brown solid, 80% yield, 85.9
mg. mp: 178.8 - 199.6 °C. The crude product was purified by column chromatography
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on silica gel (30:1 DCM/MeOH to 20:1 DCM/MeOH) to give the product 9a.

'H NMR (600 MHz, CDCls) & 8.46 (s, 1H), 7.87 (d, J = 13.2 Hz, 1H), 7.41 — 7.23 (m,
6H), 6.52 (d, J = 15.9 Hz, 1H), 6.15 (dd, J = 15.9, 9.0 Hz, 1H), 5.90 (tt, J = 57.0, 3.4
Hz, 1H), 3.86 (s, 3H), 3.48 — 3.39 (m, 1H), 3.28 — 3.27 (m, 4H), 3.14 — 3.04 (m, 1H),
2.88 - 2.87 (m, 2H), 2.74 - 2.73 (m, 2H), 1.96 - 1.93 (m, 3H), 1.80 — 1.68 (m, 1H),
1.31 - 1.30 (m, 2H), 1.10 - 1.09 (m, 2H).

13C NMR (151 MHz, CDCl3) § 173.1 (d, J = 1.8 Hz), 166.37, 153.39 (d, J = 248.9
Hz), 148.35, 144.56 (d, J = 10.6 Hz), 138.01, 136.38, 133.88, 128.68, 127.90, 127.74,
126.40, 122.90 (d, J = 6.9 Hz), 117.22 (t, J = 238.9 Hz), 113.16 (d, J = 23.2 Hz),
109.93, 104.80 (d, J = 2.7 Hz), 66.87, 52.02, 50.25 (d, J = 4.4 Hz), 49.27, 34.55,
31.07 (t, J=21.2 Hz), 24.47 (t, J = 4.9 Hz), 8.12.

F NMR (565 MHz, CDCl3) & -115.89, -123.41.

HRMS(ESI) calcd. for C30H3303N3F3 [M+H]" 540.24685, found 540.24701.

PhWCFZH
(35,4R)-3-((Benzo[d][1,3]dioxol-5-yloxy)methyl)-1-((E)-6,6-difluoro-1-phenylhex-
1-en-3-yl)-4-(4-fluorophenyl)piperidine (9b, dr = 1:1). Red brown oil, 97% yield,
101.6 mg. The crude product was purified by column chromatography on silica gel
(10:1 Hex/EtOAc) to give the product 9b.

'H NMR (500 MHz, CDCls) § 7.49 — 7.29 (m, SH), 7.22 — 7.20 (m, 2H), 7.04 — 7.00
(m, 2H), 6.68 — 6.66 (m, 1H), 6.56 (d, J = 15.9 Hz, 1H), 6.41 (t, J= 3.1 Hz, 1H), 6.28
~6.23 (m, 1H), 6.21 — 6.17 (m, 1H), 6.07 — 5.83 (m, 3H), 3.65 — 3.61 (m, 1H), 3.52 -
3.48 (m, 1H), 3.44 — 3.24 (m, 1H), 3.20 — 2.97 (m, 2H), 2.53 — 2.20 (m, 4H), 2.05 —
1.78 (m, 6H).
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13C NMR (126 MHz, CDCL3) § 161.57 (d, J = 244.4 Hz), 154.44, 154.40, 148.22,
141.66, 141.62, 139.8, 136.7, 133.54, 133.42, 128.89, 128.83, 128.70, 128.09, 127.77,
126.48, 119.34, 117.44 (t, J = 241.9 Hz), 115.44 (d, J = 20.2 Hz), 107.89, 105.70,
105.60, 101.11, 98.06, 98.03, 69.71, 67.19, 67.13, 56.24, 52.55, 51.18, 47.69, 44.56,
44.43,42.58,34.81, 34.73, 31.42 (t, J = 21.0 Hz), 24.95 — 24.79 (m).

“F NMR (471 MHz, CDCl3) § -115.56 - -115.60 (m), -116.41 — 116.43 (m).

HRMS(ESI) caled. for C31H3303NF3 [M+H]" 524.24070, found 524.24054.

o oy

N

.

Ph)N\/\/n-C4F9
4-((4-Chlorophenyl)(phenyl)methyl)-1-((S,E)-5,5,6,6,7,7,8,8,8-nonafluoro-1-phen
yloct-2-en-1-yl)piperidine (9¢, dr = 1:1). Yellow oil, 80% yield, 101.4 mg. The crude
product was purified by column chromatography on silica gel (30:1 Hex/EtOAc to
20:1 Hex/EtOAc) to give the product 9c.

'H NMR (600 MHz, CDCl3) § 7.36 — 7.14 (m, 14H), 5.86 — 5.82 (m, 1H), 5.64 — 5.59
(m, 1H), 4.19 (s, 1H), 3.71 (d, J = 8.7 Hz, 1H), 2.84 — 2.12 (m, 10H).

BC NMR (151 MHz, CDCl3) § 142.22, 142.19, 141.42, 142.40, 141.21, 140.38,
132.55, 132.50, 129.25, 129.23, 128.66, 128.60, 128.54, 127.97, 127.90, 127.89,

127.36, 127.16, 127.12, 118.28, 75.48, 73.68, 51.99, 51.50, 34.49 (t, J=22.4 Hz).

19F NMR (565 MHz, CDCls) & -81.01 — -81.04 (m), -112.16 — -114.73 (m), -124.2 -
-112.12 (m), -126.03 — -126.07 (m).

HRMS(ESI) calcd. for C31H29CIN2Fo [M+H] 635.18755, found 635.18353.
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Me. .Bn
N

// CF2H

N-Benzyl-6,6-difluoro-N-methyl-1-phenylhex-1-yn-3-amine (11). Red brown oil,
20% yield, 12.5 mg. The crude product was purified by column chromatography on
silica gel (30:1 Hex/EtOAc to 20:1 Hex/EtOAc) to give the product 11.

'H NMR (600 MHz, CDCls) & 7.40 (dd, J = 6.7, 3.1 Hz, 2H), 7.31 — 7.18 (m, 8H),
5.79 (it, J = 56.8, 4.4 Hz, 1H), 3.67 (d, J = 13.1 Hz, 1H), 3.60 — 3.45 (m, 2H), 2.23 (s,
3H), 2.01 — 1.79 (m, 4H).

13C NMR (151 MHz, CDCls) & 130.78, 128.00, 127.35, 127.31, 127.16, 126.20,
121.98, 116.06 (t, J = 239.0 Hz), 58.41, 54.01, 36.35, 30.22 (t, J = 21.3 Hz), 25.16 (t,
J =48 Hz).

F NMR (565 MHz, CDCl3) § -115.92.

HRMS(ESI) calcd. for C20H22NF2 [M+H]" 314.17148, found 314.17111.
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8. NMR Spectra of New Products

(E)-N-benzyl-6,6-difluoro-/N-methyl-1-phenylhex-1-en-3-amine (4a)
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(4b)
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(E)-N-Benzyl-6,6-difluoro-N-methyl-1-(p-tolyl)hex-1-en-3
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(E)-N-Benzyl-6,6-difluoro-1-(4-methoxyphenyl)- V-methylhex-1-en-3
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(E)-4-(3-(benzyl(methyl)amino)-6,6-difluorohex-1-en-1-yl)-NV,N-dimethylaniline
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(49)

-amine

(E)-N-Benzyl-1-(4-chlorophenyl)-6,6-difluoro-/N-methylhex-1-en-3
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(E)-N-Benzyl-1-(4-bromophenyl)-6,6-difluoro-N-methylhex-1-en-3
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(E)-N-Benzyl-6,6-difluoro-N-methyl-1-(4-(trifluoromethyl)phenyl)hex-1-en-3
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Methyl (E)-4-(3-(benzyl(methyl)amino)-6,6-difluorohex-1-en-1-yl)benzoate (4i)
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(E)-4-(3-(Benzyl(methyl)amino)-6,6-difluorohex-1-en-1-yl)benzonitrile (4j)
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(E)-N-Benzyl-6,6-difluoro-N-methyl-1-(o-tolyl)hex-1-en-3
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Ethyl (E)-4-(Benzyl(methyl)amino)-7,7-difluorohept-2-enoate (4w)

T ;
(3}
w -
o 5 -
D re
- o
m N cTET —
1 = Lo €Tl
P4 = < 06T
/ e £6 NNW
S
(] \ ) L6TT
= = L= 89°6
s Nw.mmw.
O “Z FE0E oo”mm\
02 .m | SL'SE
= == E0'1
L
= To (4
<
Fei
o€ 6€LS~
SS68 —
" 1919
Fei
€100 08'SL
4 €100 10°9L
Fs60 | €10ad tToL /
Feor |,
b
Feo e
2
&
&
F<
o6l
" ISl
o6 a [= 80911 M
goc — = [ 99°L11 —
Loc - 90°€T1
LS 11971~
L= " seLzl 7
o 4 s9'LTl
= "
SLS~ _. e g Fu 0081 —
sLs— = [0l & -=
oLs = _— Ta ! PP —
8¢ < <
H L
185 V _ [ e
€8¢
€8¢ —
r8S 7 2 % Lo
= v -]
mw.m\ " P6ro1 —
s8's
L& = F960 | o
w e
S Feos
"
Fe
LS

S99

f1 (ppm)

Me. .B
e N n
CF,H

13C NMR (151 MHz, CDCI ;)

EtO,C




Me. .Bn
°oN

EtOZCWCFQH

19F NMR (565 MHz, CDCly)

-116.07

T T T T T
0 -10 -20 -30 -40 -50 -60

T
-70

T
-80

T
-90

T
-100
f1 (ppm)

S100

T
-110

T
-120

T
-130

T
-140

T
-150

T
-160

-170

T
-180

-190

-200

T
=210



(32)

-amine

(E)-6,6-Difluoro-N,N-dimethyl-1-phenylhex-1-en-3

91
L1
891
891
69T
oLt

981
L8'T
881
68T
06 _\
16T

Me

Me

CF,H

1H NMR (600 MHz, CDCly)

0ET

16T
16 NW.
w6'T
£6°T
£6'T

r6'T

SLS
sLe
oLS
r8e
8¢
8¢
v6'¢
ro's
N

809
609 HV
9

(487 N
LIEN
vy~

YTL

STL
£10d0 9T L A

9TL

€L ¢
€L
veL
8E'L
6L

£10a0

f1 (ppm)

MAJL_)’M(_J

ot
Hoe

=09

N

o1
L6°0
el

EE0T
10T

f1 (ppm)

S0°sT
80 mNV
1se
10°1€
m_.:uw.

6T1E

68 TF —

LUL9—

£10aD 1 y
€10ad ceLL?

L9°CTT ~
STLI—
&8I

LE9TL
CBNN—W

M\NNN—\

19°8¢C1
L9tEl —
99l —

_Me

Me

CFoH

3C NMR (151 MHz, CDCI 3)

140

130 125 120 115 110 105 100 95

135

145

f1 (ppm)

S101



Me. .Me
N

= CFH

I9F NMR (565 MHz, CDCls)

-115.92

T
-150

T
-160

-170

T
-180

-190

-200

T
=210

T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90

T T
-100  -110
f1 (ppm)

S102

T
-120

T
-130

T
-140



(Sb)

-amine

(E)-N, N-Diethyl-6,6-difluoro-1-phenylhex-1-en-3

0T
SO'T
L0'T1
€9 ~4
99 :
L9 :
L9711
891
89°1
81
€81 %
€81

819
81
981
06'1
1671 A
61 A
£6'1
r6'l

r6'l

s6'1

€T E
.Q.Nkw
mw.ukw

i

oz
17
ore ]
99
89
69T ]
o]
e
we
e
€Te |
rre ]
czed
8L°S 7
186
88 |
88
166
1191
£1°9 1
v1°9
S1'9 1
w9
S1'9
TTL
L
€L
€L
rTL
rTLA
sTL
STLA
STLA
€100 9T'L A
SN
wL
€L
9L
8EL
8EL

(R

JEt

Et<.

CFoH

wL
wL
€L
€L
voL
voL

sTL
mNsW
st

e10an 9z’
1€~
[
ceL—
9EL
8EL~D
8L

IH NMR (600 MHz, CDCly)

£l (ppm)

Fooc

Hoz

JOT'T
90T

M/mo.N

f1 (ppm)

L

0rey9 —

1000 08°9L /
12AD 10°LL—F
1Das L

68°STT~
LyLTl—
<0611~

8TITI ~
8P°LTL

hmwN_“\
COxN_\

1rzel
169¢1

JEt
CF,H

Et<
s

13C NMR (151 MHz, CDC ;)

8TYTL — —

8V LTI — -

LS8TL—

06'8CT — -

127.0 1265

129.5

126.0

1275

128.0

129.0 1285

f1 (ppm)

f1 (ppm)

S103



-115.78

Et«. .~Et
N
T
CF,H
19F NMR (565 MHz, CDC1 3)
1‘0 ‘0 -‘l 0 -‘20 -,"‘0 -L‘lﬂ -%0 -‘60 -‘70 -‘Xﬂ -“)0 -1‘00 - |‘ 10 -1‘20 -1‘30 -l‘-lﬂ -1‘50 -l‘(yﬂ - |‘70 - |‘80 - |‘90 -2‘00 -2‘ 10

f1 (ppm)

S104



(59

-amine

(E)-N,N-Dibenzyl-6,6-difluoro-1-phenylhex-1-en-3

89'1
69'1
oL
VA
VAN
w
L1
v
el
€8'T
€8'T 1
81
L8719
v
S6'T
$6'1
96’1
96’1
L6'1
861 -]
g6
661
002
80T}
60T
01z
e
ae!
wef
€T
ree
9ce
Sre
P
S.m%
£6°€
r9°S 7
€96
99°¢
[PXS
rLs
L6
€8°6 1
X%
$8'
979
L9 1
8791
0£9
3@%
1194
£1000 9TL A\
$TL A
6TLA
0£'L
1€
£€°L
9gL|
L1~
6L
or'L
1L
€rL
oL
LrL

.Bn

Bn.

N
IH NMR (600 MHz, CDCly)

CF,H

£1000 9T L |
8TLA-
o:M
[ —
€L —
cer”
98~ -

b
v
740 735
£l (ppm)

|

|

720

730 725

750 745

7.60 755

660

F 860

10°1
060

860

Tt

=t

Wcoc

001
101

f1 (ppm)

96'1C
66'+T W

£0°ST

£€T1E
LE :”W

1S1¢

18°€S —

0865 —

€100 $8°9L
€10UD LO'LL 7
€000 8T'LL 7

PLSIL~
£ELIT—
16811

vzl
moﬁ_/

CF,H
€Dl )

.Bn

Bn.
e

N
13C NMR (151 MHz,

9Tl —
66'9T1 —
6TLTL — -
€LLTT — -
BE'BTL

69'8TI
LL'8TL

1285 128.0 1275 127.0 1265 126.0

129.0

f1 (ppm)

f1 (ppm)

S105



11583
-116.01

-115.83
-116.01

Bn. .Bn
N

CF,H

157 158 159 1160 1161 -1162
I9F NMR (565 MHz, CDClj) f1 (ppm)

T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110  -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

S106



(3d)

-amine

(E)-N,N-Diallyl-6,6-difluoro-1-phenylhex-1-en-3

€91
o'l
91
L9°1
891
8L
81
881
68T
06'T
£€6'1
6l
S6'1
96'T
96'1L
861
00T
00T

6

S6 NW
96T

6t/
€€~
we

€6°€ 7
s
rre
LIS
[y
aLs
s
8L’
18°
[£3
r8c

s8¢ W
98°c

98'¢
S6°¢
S6°¢
96°¢
L09
809

(U]
:.oN

oro 7
/

€9

€L
STL
9TL
1€L

N

L
teL
LEL

8EL

ST

L

CFoH

N
IH NMR (600 MHz, CDCl ;)

Teee

T_m

60

L0

Fees

f1 (ppm)

S6vC
66T W

c'sT

v
wm_mw

1S71E

€LTS —

€609 —

€100 £8°9L \
€10UD PO'LL
€10a0 sTLL

[EX3
0L
N::“
00611

£6°971 —
SK_%
£9'8T1

greel
89EL —

N

CFoH

3C NMR (151 MHz, CDCl 3)

f1 (ppm)

P8I — -

Lrr— -
LI —

00611 —

17 116 115
1 (ppm)
S107

118

119




-115.84
-115.86

v
2 =
\/\N/\/
R
CFoH
. : T T T T T T T T !
9F NMR (565 MHz, CDCl ;) J153 4155 <1157 <1159 <1161 -1163
, . 1 (ppm)
1o 0 -0 20 30 -40 50 60 70 80 90  -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 200 -210
1 (ppm)

S108



)

-amine

-4-ylmethyl)hex-1-en-3

m

i

(E)-N-Ethyl-6,6-difluoro-1-phenyl-N-(pyr

90T
LO'T
60T
99°1L
891
891
69°1
69°1
[VANY
81
81
81
981
L8'T
L8'T
681
861
66'1
00T
10c
10T
£€0T
8T
6T
0§T
w$T
€8T
9T
$9C
L9t
89C
69T
LTE
/1€
0Te
e
9r'E
/'€
€8¢
8¢
€Ls
vLS
(22
€8¢
£8°¢
ws
ws
a9
19
S19
919
19
€&t
STL
9TL
LTL
0gL
1€L
L
teL
SEL
LEL
6YL
ve'8
S

—

IH NMR (600 MHz, CDCly)

o€

ot

TQN

o'l
Feon

b,

001

H\.xm, 0

o'l

08¢l —

90°¢T
60 mNW

£rse
£€T1E
om.ﬂmw
1€71¢
98¢y —
9TES —
19719 —
100D 98°9L

€10AD LO°LL
€nad gL’

f1 (ppm)

hcm:/

STLII~S
€881 —
TEETL N
9€9TI
stLTl 7
8LLTL %
89'8T1

L€ 9:*
19°9€1

8S6PL ~
Lrost

9£°9T1 —

SvLcl —
8LLTI —

89Tl —

13C NMR (151 MHz, CDCI 3)

129.5 129.0 128.5 128.0 127.5 127.0 126.5 126.0 125.5

£l (ppm)

-10

f1 (ppm)

S109



-115.90
9

Et-. | “
\. e N
ll" 75 ‘ ll" 85 ‘ ll" 95 ‘ 11‘605
-115.75 -115. -115. -116.
f1 (ppm) C F2H

I9F NMR (565 MHz, CDCl ;)

T T T T T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110  -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

S110



(59

Me..

CFH

IH NMR (600 MHz, CDCl ;)

Feo

Feoe

-amine

8LL

(E)-N-Allyl-6,6-difluoro-N-methyl-1-phenylhex-1-en-3

5.7

T T T T
5958

T
7.0 69 6.8 6.7 6.6 6.5 6.4 63 6.2 6.1 6.0

T T T
7574737271

Fooe

= FL60

== <0t

f1 (ppm)

00°€T
0 mNW

LOST

LT'TE
153 :‘W
Srie
TeLE—

6T LS —

€LY —

>AD $89L\
DaD 90°LL
>ao e

cwm:/

LTLIL
8¢ :—W
L68II
9£°9T1
99°LT1 /
69°LTT
98T \
6£°€ET
LTl —F
oh.o:\

QH

CF

o

cnCly)

13C NMR (151 MHz,

!

"

T
100

110

T
120

T
130

T
140

T
150

f1 (ppm)

S111



-115.81

Me\N/ﬁ\é¢

= CFH

19F NMR (565 MHz, CDCly)

e

T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110  -120 -130 -140 -150 -160 -170 -180 -190 -200 -210

f1 (ppm)

S112



(52

e

i

(E)-1-(6,6-Difluoro-1-phenylhex-1-en-3-yl)pyrrol

£10a0

691
oLt
wt
L1
vLT
oLl
w1
6 _/
961 —F
L6 _\
861
19T
w NW
Yot —-
9 N\
L8T
88T
88T
68T

06T
16T

CF,H

£10d0

I'H NMR (600 MHz, CDCls)

- =t

f1 (ppm)

%No.ﬁ

EC60

Fuor

f1 (ppm)

£TET
0£'9T /

mm.@NV

9£°9T

t90¢
8L°0¢ W

60t

SLIS —

9TL9 —

P OTI ~L

L8171 —
89 w2\
9621

steer /.
wost 7

CF,H

€pcly)

13C NMR (151 MHz,

T T T T T T T T T T T T T T T T T T T T T T T T
125 110 105 90 70 65 45 25

15

20

35 30

40

55 50

60

95 85 80 75

100

115

120

140 135 130

50 145

1 (ppm)

S113



115.73

®

N

= CF,H

I9F NMR (565 MHz, CDCly)

T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

S114

T T T T T T T
-110  -120  -130  -140 -150 -160 -170 -180 -190 -200 -210



(E)-4-(6,6-Difluoro-1-phenylhex-1-en-3-yl)morpholine (5h)

99T
L9T
L9T
891
891
69°1
69°1
881
681
161
161
w6l
£€6'1
6l
1§C ﬁ
e

€8T

vee r
vee
£9°C
£9°C F
9T C
9T~
99T 7
€6T &
£€6'T
6T
$6C
$6C
96T
89t
69t
69°€
oL'e
e
e
we
we
€Le
vLe
vLe
SL'E
9L's
8¢
98°¢
98°¢
S6'¢
96'¢
L09
60°9
0r9
[
99
6v'9
voL
STL
9TL
9TL
9TL
1€L
L
veL
LEL
8EL
8EL

N

e e

CFoH

()
N
ITH NMR (600 MHz, CDC1 3)

Fort
Froe

W_c 4

Feo1

Fror

St
<61

M/A.vc [

f1 (ppm)

crve
91 QNW
61vT
Nxcm/

L6 crN.

e

YT os —

9TLI~
1197

€100D $8'9L
€10AD LO'LL 7
€10aD 8TLL Y

POSIL~
L —
18811~

cch—/

PRI
L0817
Qxﬁ\
el —
9L —

CFH
30 25 20

)

13C NMR (151 MHz, CDCI ;)

f1 (ppm)

S115

90

T T
115 110 105 100 95

120

125

T
140 135 130

150 145



-115.89

0]

(]

N

= CFH

19F NMR (565 MHz, CDC1 3)

T
-110

T
-120

T
-130

T T T T T
-140  -150 -160 -170  -180

-190

-200

T
=210

T
-20

T
-30

T
40

T
-50

T
-60

-70

T
-80

T
-90

T
-100

f1 (ppm)

S116



(31)

iperazine

(E)-1-(6,6-Difluoro-1-phenylhex-1-en-3-yl)-4-methylp

91
L9°1
L9°1
891
891
69T
oLt
981
L8'T
L8'T
881
681
06'1L W
06'1L
161 Aw
w6l
67T
ow.m”
LST A
69T \
6T
v6'T
$6C
96T
96T

L6T

=== 1660
- Foot

=10¢

= 901

CFH

)

IH NMR (600 MHz, CDCI 3)

f1 (ppm)

0sve
143 wNW
VAS) ¢4
960t
o1 —mW.

vl

€8St —

SIS~
Tess

€899 —

100D 6L9L /
EOAD 10°LL —F
€1an e

89°G11 ~
9TLIT—
8811~

chw—/

99°LTL
W8Tl 7
8S'8TL 7
[
LS9 —

L g
o}
L
O 3
0
z
s —
o /7 A\ g 3
5-z =z S 3
/S =
\ z
g

T T T T T T
115

140 135

120

130 125

145

f1 (ppm)

S117



-115.99

I\|/1e

N

()

N
x CFH

19F NMR (565 MHz, CDCly)

T T T T T T T T T
-90 -100  -110  -120 -130 -140 -150 -160 -170 -180 -190 -200

T T T T T T
-20 -30 -40 -50 -60 -70 -80
f1 (ppm)

S118



S))

line

isoquino

(E)-2-(6,6-Difluoro-1-phenylhex-1-en-3-yl)-1,2,3,4-tetrahydro

69T
oLt
1’1
[}
£8°1
8L
98’1
98’1
L8’
881
68T
68T
w6l
£€6'1
wT
£9°C
9T
$9C
99T
8LT
6LT
08T
18°C
L8T
88T
68T
06T
JAVRS
80t
60t
e
9t
99°¢
£L'E
SLe
69°¢
8L¢C
8L¢C
o6L'S
88'C

B e e

T

A

CF;H

IH NMR (600 MHz, CDCl ;)

o1
Tsoc

o1
E86'1
B0

ot

Foot

f1 (ppm)

18T
;.EW
88T

0962~

90°TE
ON.:W

rele

9L9Y —

6LTS —

SY99 —

100D 689L N\

6LSIL~
LELIL—
96811~
£9°5T1
01°971 %
PP ozt
0,971 N
oL'LTT
6781
89°871
12821
TsEgL
LSPEL
01°s€1
89°9€1

£9°6C1L —

orozt
PrOTT ~
0L'9TT

ILLTT —

6T'8TT —

89BTI
iwset

T
Ty
o

13C NMR (151 MHz, CDC1 3)

126.0

1255

1285 128.0 1275 127.0 1265

129.0

f1 (ppm)

T
150

f1 (ppm)

S119



-115.82
-115.84

N

a ¥

% %

4] ]

CF;H
-115.79  -11581  -11583  -11585 -11587 -115.89
f1 (ppm)
19F NMR (565 MHz, CDCly)
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110  -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

S120



(E)-7-(6,6-Difluoro-1-phenylhex-1-en-3-yl)-5,6,7,8-tetrahydro-[1,2,4]triazolo[1,5-

a|pyrazine (5k)

£10d0

€61

€61

61

6’1

96'1

86'1

86'1

661
r6T
r6T
$6T
96T
167
16T
867 1
[
17t

NNmAW
£TE |
rTe
9Tt
LTE
wﬂm,ﬁ
05°€
sl
16°€ |
r6€
L6
vy W
91y

Ly
81y
SI't
61t
43
43
1wy
FYAS
6L's
08¢
88°¢
88°¢
68°¢
86'¢
019
9
€19
Ak
159
099
9L
ax
sty
8TL
6TL]
6TL
6TL
[
veL]
€L
s
n«n%
oce |
6L
s/

=

o

€10aD 9TL

(L
szH%
8TL
oNsHM
6TLT
el
L~
PELA
AN
=
LEL~N
65L~
6cL”

CFH

IH NMR (600 MHz, CDCI 3)

f1 (ppm)

Feor
=260

Fere

Fgot
o'l

B

860

860

160
ﬁmw
6'1

=160

L9V
1L ».NW
tLYT

1L°0¢
mw.omw.

66°0¢

L6'SPA\
8L —
wNNw\

6869 —

10U 6L°9L N\

CFH

13C NMR (151 MHz, CDC1 3)

f1 (ppm)

ead e’

67511~
88911 —
or8il "
£0'9z1

camN_uw
61'8T1 -7
Nan_xx
9 PET ~
96'sE1 "

YIS —

$09T1 —
9’ 9TT —

61'8TT —
L8 —

f1 (ppm)

(WLl

110

120

130

140

150

160

f1 (ppm)

S121



-116.18

==
Y
N

= CFH

19F NMR (565 MHz, CDCls)

e

T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110  -120 -130 -140 -150 -160 -170 -180 -190 -200 -210

f1 (ppm)

S122



(E)-1-(6,6-Difluoro-1-phenylhex-1-en-3-yl)indoline (51)

61
61
€6°1
€61
€61
r6'l
r6'l
S6'1
96'1
961
L6
86'1
66'1
66'1
00T
10T
10T
wT
wT
£0T
£0T
r0'T
0T
90T
96T
L6T
66T
8L
[Uig m%
I7e-F
e
e
Sr'e
LY'E
iy

Sty
LTy
Eing

18°¢
68°¢
06°¢
16°¢
009
L19
819
079
179
6v'9
059
9
9¢9
199
w9
99
€0L

SoL W
90,7
0z'L
1L

wL

9L
8TL
6TL
1L
£EL

N

69
om.o%
PE9~C
99—
1997
9 ¢\

99

€0°L\
SOL—>
1 m/
wL

9TL /
8TL~
6TLIF
_m.n\

£€EL

cE
3]

LE:

O

IH NMR (600 MHz, CDCly)

H/No 0

Too
feo0

oot

ot

ch

f1 (ppm)

Feor

Foor

061
Z<0'1
Eroy

f1 (ppm)

£EPT
om.-&W
6E£FT
9T'8T ~

wie
om.ﬂmw

0s'1E

9L9Y —
0L79¢ —
€10aD $8'9L

a0 90°LL 7
€10a0 LTLL”

E9VT1 N
9T~
Lozt f

reLTt
1Lzt
9¢'8C1
66'6C1
99°CET
09°9¢1L

80161 —

TULIT~.
£YLIT—
0L8TT~

€9Vl —

[arat

CFH

cbal )

13C NMR (151 MHz,

116 114

118

T
124

T
126

f1 (ppm)

LOLTT ~
reLTL \

1LLet
96'8TL \

66671~

T
128

T
160

f1 (ppm)

S123



3

— -115.90
—-115.9.

T
-116.2

19F NMR (565 MHz, CDCly)

CF,H

T T T T T
-115.7  -1158  -1159 -116.0  -116.1
f1 (ppm)
T T T T T T T T T T T T T T T T T T T T
10 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100  -110  -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

S124



(E)-N-(6,6-Difluoro-1-phenylhex-1-en-3-yl)- V-methylaniline (5m)
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(E)-N-(6,6-Difluoro-1-phenylhex-1-en-3-yl)aniline (5n)
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(E)-N-Benzyl-6,6-difluoro-1-phenylhex-1-en-3-amine (50)
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(E)-N-Acetyl-N-(6,6-difluoro-1-phenylhex-1-en-3-yl)acetamide (5p)
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(E)-4-(5,5,6,6,7,7,8,8,8-Nonafluoro-1-phenyloct-2-en-1-yl)morpholine (6¢)
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Ethyl (E)-6-(benzyl(methyl)amino)-2,2-difluoro-6-phenylhex-4-enoate (6h)
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(E)-3,3-Difluoro-1-phenyl-5-styrylpyrrolidin-2-one (8a)
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19F NMR (565 MHz, CDCly)
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(E)-3,3-Difluoro-5-(4-fluorostyryl)-1-phenylpyrrolidin-2-one (8b)
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(E)-5-(2-([1,1'-Biphenyl]-2-yl)vinyl)-3,3-difluoro-1-phenylpyrrol
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(E)-3,3-Difluoro-1-phenyl-5-(1-phenylprop-1-en-2-yl)pyrrolidin-2-one (8d)
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3,3-Difluoro-1-phenyl-5-((1E,3E)-4-phenylbuta-1,3-dien-1-yl)pyrrol
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(E)-3,3-Difluoro-1-phenyl-5-(4-phenylbut-1-en-1-yl)pyrrol
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19F NMR (565 MHz, CDCly)

VA 00 0000 RN A

—

-102 -103 -104 -105 -106 -107
f1 (ppm)

-101

=210

-180

-200

-190

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

-10

10

S160



Methyl

-1-yl)-6-fluo

iperazin

(E)-1-cyclopropyl-7-(4-(6,6-difluoro-1-phenylhex-1-en-3-yl)p

ro-4-oxo-1,4-dihydroquinoline-3-carboxylate (9a)

60'1 ~
0€1
e
(781
sLl
o1

61T
s6'1
961

€LT
BxN”
80t
60t
xwm/

e
mv.mW.
Ste
98°¢ —

08's
08's
18°¢
68°¢
06'¢
06'¢
86'S
66'S
009

€y
m_cW
919
L19

1S9~
rs9

€L
STL
9TL
8TL~E

€L
£€EL
veL

6LL
ovL
8L
88L
98 —

OMe
Y
CF-H

o
S

Ph

IH NMR (600 MHz, CDCly)

AR

7.50 745 740 735 730 725 720 7.15 7.10 7.05

£l (ppm)

=881
=961

Hot
Het

TC v

7960
16t
HH\\.E. 1

Feo

Feo

Fe60

f1 (ppm)

s —

laa e
LY wNW
1§+T
£60¢
L0 :\W

—N_w\

SSre

/T 6
*N.QWW
hN.om\

£€0°TS

8899 —

€100 98'9L

OMe

0]

CF-H

=

Ph

13C NMR (151 MHz, CDC1 3)

L

A

€10dD 6T LL

6L'701
18401

€6'601

wo.m:/
rT m:/
POl

NN:_%
188110
887TT

€6°CCl S
or'9T1 —
06221 T
wo.wﬁ\
88°cel 7
wm.om_w
10°8€T

PSPPI~
1917
sesrl
8GTSI ~
TPl

LEYIT —

60°ELT
11 mn_v.

L

m

|

|

|

l‘u

f1 (ppm)

S161



z <
P
Q.. .OMe
o =3
N..
F
)
N

Ph /Wc FoH

19F NMR (565 MHz, CDCIS)
I‘U b »‘lU -‘20 -:‘30 -é‘lU -‘50 -éU -‘70 -2‘;0 -‘90 -I‘OU »l‘lU -l‘ZU -1‘30 -l‘—IU -1‘50 -1‘60 »1‘70 »1‘80 »l“)U »Z‘UU »Z‘IU

f1 (ppm)

S162
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-amine

N-Benzyl-6,6-difluoro-N-methyl-1-phenylhex-1-yn-3
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