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1. General experimental information

Unless otherwise noted, all reactions were carried out under nitrogen atmosphere. The
chemicals were ordered from Bidepharm and Energy Chemicals. All commercially available
reagents were used without further purification. All of the solvents were treated according to known
methods. Column chromatography was performed on silica gel (200-400 mesh). 'H NMR (400 MHz)
chemical shifts were reported in ppm (J) relative to tetramethylsilane (TMS) with the solvent
resonance employed as the internal standard. '*C NMR (100 MHz) chemical shifts were reported in
ppm (9) from tetramethylsilane (TMS) with the solvent resonance as the internal standard and '°F
NMR at (377 MHz) chemical shifts were reported in ppm (J) relative to tetramethylsilane (TMS)
with the solvent resonance employed as the internal standard. Data were reported as follows:
chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, dd = doublet of doublets,
td = triplet of doublets, qd = quartet of doublets, m = multiplet), coupling constants (Hz) and

integration. HRMS measurements were obtained on a TOF analyzer.
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2. Preparation of benzene-1,3,5-triyl triformate (TFBen)!

OH

X
NaOAc (0.5 equiv) H 0
HCOOH (5.0 equiv), Ac,0 (4.0 equiv) O /@\ o
HO OH
AN Ay

Formic acid (8.4 mL, 222.8 mmol, 5.0 equiv) was added to acetic anhydride (16.8 mL, 178.2
mmol, 4.0 equiv) at r.t. The mixture was stirred at 60 °C (oil bath) for 1 h and cooled to r.t. The
resulting solution was poured into a flask containing 1,3,5-trihydroxybenzene (5.62 g, 44.6 mmol,
1.0 equiv) and AcONa (1.83 g, 22.3 mmol, 0.5 equiv). The mixture was stirred for 4 h in a water
bath and then diluted with toluene (100 mL), washed with H,O (50.0 mL) twice. Keep the organic
phase in fridge (2-8 °C) for overnight. Then filtered and dried in vacuo to afford the desired product

benzene-1,3,5-triyl triformate (TFBen) as a white solid (5.1 g, 55%).
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3. General procedure for the synthesis of substrates?

R4
“ | Cul (2 mol%) &
‘ Pd(PPh),CL, (1 mol%) N
R _ +  RA= R
NH, NEt/THF(1:3), 70 °C ZNH,
S1
4
R* R
= o e
N NEts, DCM, rt Ao
R1ﬁ P + ¢l R'T - Rs
NH; Rs H
S2
R* R*
Z Z
N o Mel or alkyl bromide N (e}
R'L R1L
= N)HT Rs NaH, THF, 0 °C-rt = N)HT Rs
H )
s3 R

General procedure for synthesis of S1: To a suspension of Pd(PPh3),Cl, (0.1 mmol, 1 mol%) and
Cul (0.2 mmol, 2 mol%) in a mixture of THF (20.0 mL) and Et;N (20.0 mL), was added 2-
iodoaniline (10.0 mmol) and alkyne (12.0 mmol). The reaction was allowed to react at 70 °C (oil
bath) for 12 h. Then, the crude mixture was filtered through a shot pad of Celite and washed with
CH:Cl; (10.0 mL) for three times, and the combined organic layer was concentrated under reduced
pressure. The resulting mixture was purified by flash chromatography using ethyl acetate and
petroleum ether as eluent.

General procedure for synthesis of S2: To a stirred solution of S1 (1.0 equiv) in CH>Cl> (5.0 mL)
was added methacryloyl chloride (1.5 equiv) and Et;N (2.0 equiv). The resulted mixture was stirred
at room temperature for 12 h. Then the reaction was quenched by saturated NaHCO3 solution and
the reaction mixture was extracted with CH»Cl; for three times. The combined organic layer was
dried over anhydrous Na,SO4 and concentrated in vacuo. The resulting crude mixture was purified
by flash chromatography using ethyl acetate and petroleum as eluent.

General procedure for the synthesis of substrates S3: To a solution of NaH (2.0 equiv) in THF (5.0
mL) at 0 °C was added a solution of S2 (1.0 equiv) in THF dropwise and the reaction mixture was
stirred for 30 min. Then, iodomethane or alkyl bromide (1.5 equiv) was added and the reaction
mixture was stirred at room temperature. Upon completion, the reaction was quenched by water and
extracted with CH2Cl, for three times. The combined organic layer was washed with brine and dried
over anhydrous Na;SO4. The solvent was removed under vacuum and the residue was purified by a

flash column chromatography on silica gel using ethyl acetate and petroleum as eluent.
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4. General procedure for cascade carbonylative synthesis of products (2a-m, 3a-0)

R4
// PdCl,(PPh3), (15 mol%)
AN o) DPEphos (30 mol%)

R1-- + R¢~I + TFBen + ROH
= NJ\]/ NIS (1.0 equiv)
I Cs,CO4 (4.0 equiv)

R2 R? PhCF; (2.0 mL)
1

2a-m, 3a-o

1,7-enyne 1 (0.2 mmol, 1.0 equiv), perfluoroalkyl iodide (0.4 mmol, 2.0 equiv), Pd(PPh3).Cl,
(14.0 mg, 10 mol%), DPEphos (21.5 mg, 20 mol%), and Cs>CO3 (130.0 mg, 0.4 mmol, 2.0 equiv)
were added to an oven-dried tube (15.0 mL) which was then placed under vacuum and refilled with
nitrogen three times. PhCF3 (2.0 mL) was added into the tube via syringe and the tube was sealed
and stirred at 50 °C (oil bath) for 6 h. Then alcohol (0.3 mL), Pd(PPh3),Cl, (7.0 mg, 5 mol%),
DPEphos (10.8 mg, 10 mol%), Cs2CO3 (130.0 mg, 0.4 mmol, 2.0 equiv), NIS (45.0 mg, 0.2 mmol,
1.0 equiv), and TFBen (210.0 mg, 1.0 mmol, 5.0 equiv) were added into the tube which was then
placed under vacuum and refilled with nitrogen three times. The tube was sealed and stirred at 90 °C
for 22 h. Upon the reaction was completed, the resulting mixture was purified by silica gel column

using chromatography (petroleum ether / ethyl acetate = 10:1) to obtain products (2a-m, 3a-0).

2 mmol scale procedure: 1,7-enyne 1a (2 mmol, 1.0 equiv), perfluoroalkyl iodide (2.0 equiv),
Pd(PPh3)>Cl> (14.0 mg, 10 mol%), DPEphos (21.5 mg, 20 mol%), and Cs>COs3 (130.0 mg, 0.4 mmol,
2.0 equiv) were added to an oven-dried tube (25.0 mL) which was then placed under vacuum and
refilled with nitrogen three times. PhCF3 (10.0 mL) was added into the tube via syringe and the tube
was sealed and stirred at 50 °C (oil bath) for 6 h. Then alcohol (3 mL), Pd(PPh3),Cl> (5§ mol%),
DPEphos (10 mol%), Cs2CO3 (4 mmol, 2.0 equiv), NIS (2 mmol, 1.0 equiv), and TFBen (10.0 mmol,
5.0 equiv) were added into the tube which was then placed under vacuum and refilled with nitrogen
three times. The tube was sealed and stirred at 90 °C for 22 h. Upon the reaction was completed, the
resulting mixture was purified by silica gel column using chromatography (petroleum ether / ethyl

acetate = 10:1) to obtain product 2a in 65% yield (719 mg).
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5. Characterization data of products (2a-m, 3a-0)

)

Ph
MeO |

,\ll O nC4F9
Me

methyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)-2-phenylacetate (2a). The product was purified by column chromatography
(petroleum ether / ethyl acetate = 10:1); Yellow liquid, 77.4 mg, 70% yield; *H NMR (400 MHz,
CDCls) § 7.50 — 7.44 (m, 2H), 7.42 — 7.36 (m, 2H), 7.36 — 7.28 (m, 2H), 7.27 — 7.23 (m, 1H), 7.09
(t, J = 7.4 Hz, 1H), 7.04 (d, J = 8.1 Hz, 1H), 3.46 (s, 3H), 3.41 (s, 3H), 2.39 — 2.22 (M, 1H), 2.06 —
1.90 (m, 1H), 1.17 (s, 3H); 3C NMR (100 MHz, CDCls) 6§ 170.5, 170.1, 137.9, 137.1, 136.6, 130.2,
129.9, 128.4, 128.38, 128.3, 128.1, 126.0, 123.7, 114.4, 52.3, 47.6, 36.9 (t, J = 19.8 Hz), 31.0, 21.8
(d, J = 4.5 Hz); °F NMR (377 MHz, CDCls) 6 -81.04 — -81.17 (m, 3F), -108.67 —-109.72 (m, 1F),
-113.65 — -114.57 (m, 1F), -124.79 — -124.98 (m, 2F), -125.83 (dt, J = 46.7, 14.1 Hz, 2F); HRMS

(ESI-TOF) Calcd. for CasH20FgNO3s* [M+H]*: 554.1372; found: 554.1379.

EtO | Ph

o
'T‘ o a9
Me

ethyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)-2-phenylacetate (2b). The product was purified by column chromatography
(petroleum ether / ethyl acetate = 10:1); Yellow liquid, 59.0 mg, 52%; 'H NMR (400 MHz, CDCls)
57.48 (t, J = 8.3 Hz, 2H), 7.39 (q, J = 6.4 Hz, 2H), 7.38 — 7.25 (m, 2H), 7.28 — 7.21 (m, 1H), 7.08
(t, J=7.5Hz, 1H), 7.03 (d, J = 8.1 Hz, 1H), 4.04 — 3.82 (m, 2H), 3.42 (s, 3H), 2.37 — 2.18 (m, 1H),
2.05— 1.89 (m, 1H), 1.16 (s, 3H), 0.95 (t, J = 7.1 Hz, 3H); 1*C NMR (100 MHz, CDCls) 6 170.6,
169.7, 137.9, 137.0, 136.9, 136.7, 130.1, 130.0, 128.7, 128.3, 128.2, 128.1, 126.1, 123.7, 114.3,

61.4, 47.6,36.9 (t, J = 19.9 Hz), 31.1, 21.8 (d, J = 4.6 Hz), 13.7; F NMR (377 MHz, CDCls) 6 -
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81.1(m, 3F), -108.7 — -109.7 (m, 1F), -113.6 — -114.6 (m, 1F), -124.9, -125.9(m, 2F) (dt, J = 46.0,

13.4 Hz, 2F); HRMS (ESI-TOF) Calcd. for CasHasFeNOs* [M+H]*: 568.1529; found: 568.1543.

"PrO | Ph

"C,F
o 409

|
Me

propyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)-2-phenylacetate (2c). The product was purified by column chromatography
(petroleum ether / ethyl acetate = 10:1); Yellow liquid, 69.7 mg, 60% yield; *H NMR (400 MHz,
CDCls) 6 7.48 (t, J = 8.1 Hz, 2H), 7.42 — 7.36 (m, 2H), 7.36 — 7.28 (M, 2H), 7.28 — 7.24 (m, 1H),
7.08 (t, J = 7.6 Hz, 1H), 7.03 (d, J = 8.3 Hz, 1H), 3.90 — 3.82 (m, 1H), 3.80 — 3.72 (m, 1H), 3.41 (s,
3H), 2.37 - 2.19 (m, 1H), 2.06 — 1.89 (m, 1H), 1.40 — 1.30 (m, 2H), 1.17 (s, 3H), 0.60 (t, = 7.3 Hz,
3H). 13C NMR (100 MHz, CDCls) 6 170.6, 169.8, 138.0, 137.0, 136.8, 136.7, 130.1, 130.0, 128.6,
128.3,128.3,128.1, 126.2, 123.8, 114.3,67.1, 47.6, 36.9 (t, J = 19.9 Hz), 31.1, 21.8 (d, J = 4.5 Hz),
21.6, 10.1; °F NMR (376 MHz, CDCls) 6 -81.1 (m, 3F), -108.7 — -109.7 (m, 1F), -113.6 — -114.6
(m, 1F), -124.8 — -125.0 (m, 2F), -125.8 (dt, J = 44.2, 12.8 Hz, 2F); HRMS (ESI-TOF) Calcd. for

Co7H25FgNO3* [M+H]*: 582.1685; found: 582.1695.

"BuO | Ph

"C4F
o 4Fg

|
Me

butyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)-2-phenylacetate (2d). The product was purified by column chromatography
(petroleum ether / ethyl acetate = 10:1); Yellow liquid, 78.5 mg, 66% yield; 'H NMR (400 MHz,
CDCls) 6 7.48 (t, J=8.3 Hz, 2H), 7.39(q, J = 7.0, 6.4 Hz, 2H), 7.36 — 7.27 (m, 2H), 7.26 — 7.22 (m,
1H), 7.08 (t, J = 7.5 Hz, 1H), 7.03 (d, J = 8.1 Hz, 1H), 3.93 — 3.78 (m, 2H), 3.41 (s, 3H), 2.36 — 2.20
(m, 1H), 2.05—1.90 (m, 1H), 1.38 — 1.28 (m, 2H), 1.17 (s, 3H), 1.06 —0.93 (m, 2H), 0.74 (t, J = 7.3

Hz, 3H); *C NMR (100 MHz, CDCls) § 170.6, 169.8, 138.0, 137.1, 136.8, 136.7, 130.1, 130.0,
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128.7, 128.32, 128.26, 128.1, 126.2, 123.9, 114.3, 65.3, 47.6, 36.9 (t, J = 19.8 Hz), 31.1, 30.3, 21.8
(d, J = 4.6 Hz), 18.9, 13.7; °F NMR (377 MHz, CDCls) & -81.05 — -81.16 (m, 3F), -108.73 — -
109.69 (m, 1F), -113.62 — -114.61 (m, 1F), -124.81 — -124.98 (m, 2F), -125.84 (dt, J = 44.2, 14.0

Hz, 2F); HRMS (ESI-TOF) Calcd. for CogH27FeNOs" [M+H]™: 596.1842; found:

596.1846.
O
Ph
O
O/\ |
"C,F

’\ll o 49

Me
cyclohexylmethyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-

dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (2e). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 66.1 mg, 52% yield; *H
NMR (400 MHz, CDCls) 6 7.47 (t, J = 7.2 Hz, 2H), 7.43 — 7.36 (m, 2H), 7.35 — 7.27 (m, 2H), 7.26
—7.23 (m, 1H), 7.09 (t, J = 7.6 Hz, 1H), 7.03 (d, J = 8.1 Hz, 1H), 3.65 (d, J = 5.7 Hz, 2H), 3.41 (s,
3H), 2.35-2.20 (m, 1H), 2.05 — 1.87 (m, 1H), 1.58 (d, J = 10.3 Hz, 2H), 1.39 — 1.22 (m, 5H), 1.17
(s, 3H), 1.06 (t, J = 9.7 Hz, 2H), 0.70 — 0.56 (m, 2H); **C NMR (100 MHz, CDCls) 6 170.6, 169.9,
138.0, 137.1, 136.8, 136.7, 130.1, 130.0, 128.7, 128.32, 128.27, 128.1, 126.3, 124.0, 114.3, 70.6,
47.6, 36.8 (t, J = 19.6 Hz), 36.7, 31.1, 29.4, 29.3, 26.3, 25.8, 25.7, 21.9 (d, J = 3.9 Hz); °F NMR
(377 MHz, CDCls) & -80.65 — -81.74 (m, 3F), -108.54 — -109.84 (m, 1F), -113.58 — -114.63 (m, 1F),
-124.83 — -125.00 (m, 2F), -125.82 (dt, J = 42.3, 14.0 Hz, 2F); HRMS (ESI-TOF) Calcd. for

CaiH31FeNO3* [M+H]*: 636.2155; found: 636.2158.

2,2,2-trifluoroethyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (2f). The product was purified by column

chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 74.5 mg, 60% yield; ‘H
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NMR (400 MHz, CDCls) 5 7.48 (d, J = 7.6 Hz, 1H), 7.44 — 7.39 (m, 3H), 7.38 — 7.35 (m, 1H), 7.32
(t, J= 7.5 Hz, 1H), 7.26 — 7.23 (m, 1H), 7.10 (t, = 7.6 Hz, 1H), 7.05 (d, J = 8.0 Hz, 1H), 4.38 (dg,
J=12.6,8.4 Hz, 1H), 4.02 (dg, J = 12.6, 8.4 Hz, 1H), 3.42 (s, 3H), 2.39 — 2.22 (M, 1H), 2.08 — 1.91
(m, 1H), 1.18 (s, 3H); 3C NMR (100 MHz, CDCls) § 170.3, 168.0, 139.8, 138.0, 135.9, 134.7,
130.7, 130.2, 128.8, 128.5, 128.4, 125.7, 124.1, 121.3, 114.6, 61.0 (q, J = 36.8 Hz), 47.9, 37.0 (t, J
=19.9 Hz), 31.1, 21.7 (d, J = 4.7 Hz); *°F NMR (377 MHz, CDCls) 5 -73.6 (t, J = 8.4 Hz, 3F), -81.1
(t, J = 10.0 Hz, 3F), -108.6 —-109.5 (m, 1F), -113.6 — -114.5 (m, 1F), -124.9 (;m, 2F), -125.8 (dt, J

= 51.4, 14.0 Hz, 2F); HRMS (ESI-TOF) Calcd. for CasHaoF12NOs* [M+H]*: 622.1246; found:

622.1256.
O

NO Ph

|

"C,F

’Tj o) 49

Me
but-3-en-1-yl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-

dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (2g). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 60.5 mg, 51% vyield; *H
NMR (400 MHz, CDCls) 6 7.47 (t, J = 7.9 Hz, 2H), 7.44 — 7.34 (m, 2H), 7.38 — 7.25 (m, 2H), 7.24
(d, J=7.8 Hz, 1H), 7.09 (t, J = 7.6 Hz, 1H), 7.04 (d, J = 8.1 Hz, 1H), 5.49 — 5.34 (m, 1H), 4.92 —
4.82 (m, 2H), 3.96 (dt, J = 10.7, 6.6 Hz, 1H), 3.85 (dt, J = 10.8, 6.7 Hz, 1H), 3.41 (s, 3H), 2.36 —
2.20 (m, 1H), 2.14 — 2.03 (m, 2H), 2.02 — 1.89 (m, 1H), 1.17 (s, 3H); **C NMR (100 MHz, CDCls)
0170.6, 169.7, 138.0, 137.0, 136.8, 136.7, 133.7, 130.2, 130.0, 128.6, 128.38, 128.35, 128.3, 128.1,
126.2, 123.8, 117.1, 114.4, 64.5, 47.6, 36.8 (t, J = 19.9 Hz), 32.6, 31.1, 21.8 (d, J = 4.6 Hz); 1°F
NMR (377 MHz, CDCls) & -80.06 — -82.34 (m, 3F), -108.55 — -109.98 (m, 1F), -113.45 — -115.01
(m, 1F), -124.83 — -124.96 (m, 2F), -125.84 (dt, J = 43.8, 13.2 Hz, 2F); HRMS (ESI-TOF) Calcd.

for C23H24F9N03+ [M+H]+Z 594.1685; found: 594.1695.

S8



Ph
©/\O |

\
Me

benzyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-

"C,F
o) 49

4(1H)-ylidene)-2-phenylacetate (2h). The product was purified by column chromatography
(petroleum ether / ethyl acetate = 10:1); Yellow solid, 62.9 mg, 50% yield; mp 111.5-116.6 °C; *H
NMR (400 MHz, CDCl3) 6 7.49 (d, J = 7.6 Hz, 1H), 7.45 — 7.39 (m, 2H), 7.35 (t, J = 7.8 Hz, 2H),
7.30 (t, J = 7.4 Hz, 1H), 7.27 — 7.20 (m, 4H), 7.03 (d, J = 8.1 Hz, 1H), 6.95 — 6.90 (m, 3H), 4.94 (d,
J =123 Hz, 1H), 4.84 (d, J = 12.3 Hz, 1H), 3.39 (s, 3H), 2.37 — 2.19 (m, 1H), 2.07 — 1.89 (m, 1H),
1.17 (s, 3H); 3C NMR (100 MHz, CDCls) 6 170.5, 169.5, 138.0, 137.5, 136.6, 136.5, 135.2, 130.2,
130.1, 128.6, 128.5, 128.42, 128.35, 128.3, 128.2, 126.0, 124.0, 114.3, 67.3, 47.8, 36.9 (t, J = 19.8
Hz), 31.1, 21.9 (d, J = 3.8 Hz); °F NMR (377 MHz, CDCl3) 6 -80.07 — -81.87 (m, 3F), -107.92 — -
110.40 (m, 1F), -113.33 — -115.13 (m, 1F), -124.62 — -125.18 (m, 2F), -125.81 (dt, J = 45.6, 13.0

Hz, 2F); HRMS (ESI-TOF) Calcd. for Cs1H24FsNOs* [M+H]*: 630.1685; found: 630.1696.

Ph
IS
Cl

)
Me

4-chlorobenzyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-

"C4F
o 4Fg

dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (2i). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow solid, 61.0 mg, 46% vyield; mp
118.3-119.8 °C; *H NMR (400 MHz, CDCl3) 6 7.48 (d, J = 7.6 Hz, 1H), 7.42 (t, J = 7.7 Hz, 1H),
7.40 —7.33 (m, 2H), 7.34 —7.27 (m, 2H), 7.22 (d, J = 7.6 Hz, 1H), 7.18 (d, J = 8.3 Hz, 2H), 7.02 (d,
J=8.1Hz, 1H), 6.91 (t, J = 7.6 Hz, 1H), 6.83 (d, J = 8.3 Hz, 2H), 4.85 (s, 2H), 3.39 (s, 3H), 2.35 —
2.17 (m, 1H), 2.06 — 1.88 (m, 1H), 1.16 (s, 3H); 13C NMR (100 MHz, CDCls) J 170.5, 169.3, 138.0,
137.8, 136.5, 136.3, 134.2, 133.7, 130.3, 130.1, 129.8, 128.7, 128.6, 128.5, 128.4, 128.2, 125.9,
123.9,114.3,66.4,47.7,36.9 (t, J = 19.1 Hz), 31.2, 21.9(d, J = 4.3 Hz); 2°F NMR (377 MHz, CDCl5)

§-80.98 — -81.17 (m, 3F), -108.63 — -109.60 (m, 1F), -113.63 — -114.66 (M, 1F), -124.64 — -125.10
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(m, 2F), -125.57 — -126.04 (m, 2F); HRMS (ESI-TOF) Calcd. for CaiH24CIFeNOs* [M+H]*:

664.1296; found: 664.1299.

Cl
(0]
TS
o
o "C4Fg
Me

4-chlorophenyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (2j). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 72.7 mg, 56% vyield; 'H
NMR (400 MHz, CDCls) 6 7.62 (d, J = 7.6 Hz, 1H), 7.54 (d, J = 7.6 Hz, 1H), 7.49 — 7.43 (m, 2H),
7.41-7.35(m, 3H), 7.20 (d, J = 8.7 Hz, 2H), 7.16 (t, J = 7.6 Hz, 1H), 7.10 (d, J = 8.1 Hz, 1H), 6.59
(d, J=8.7 Hz, 2H), 3.44 (s, 3H), 2.42 — 2.19 (m, 1H), 2.08 — 1.95 (m, 1H), 1.22 (s, 3H); *C NMR
(100 MHz, CDCls) 6 170.4, 167.7, 148.9, 138.8, 138.2, 136.2, 135.7, 131.5, 130.7, 130.2, 129.5,
128.9, 128.8, 128.6, 128.43, 128.38, 125.9, 124.0, 122.7, 114.6, 47.8, 37.1 (t, J = 19.8 Hz), 31.2,
21.8 (d, J = 4.1 Hz); *F NMR (377 MHz, CDCls3) ¢ -80.29 — -81.64 (m), -107.47 —-111.30 (m), -
112.88 — -114.91 (m), -124.71 — -125.07 (m), -125.78 (dt, J = 51.8, 14.1 Hz); HRMS (ESI-TOF)

Calcd. for C30H21C|F9NO3+ [M+H]+Z 650.1139; found: 650.1135.

MeO | Ph

o "C3F7

Me
methyl (E)-2-(3-(2,2,3,3,4,4,4-heptafluorobutyl)-1,3-dimethyl-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)-2-phenylacetate (2k). The product was purified by column chromatography
(petroleum ether / ethyl acetate = 10:1); Yellow liquid, 66.4 mg, 66% yield; *H NMR (400 MHz,
CDCls) § 7.46 (d, J = 7.6 Hz, 2H), 7.43 — 7.36 (m, 2H), 7.35 — 7.30 (m, 2H), 7.26 — 7.21 (m, 1H),
7.10 (t, J = 7.5 Hz, 1H), 7.04 (d, J = 8.2 Hz, 1H), 3.47 (s, 3H), 3.42 (s, 3H), 2.38 — 2.19 (m, 1H),

2.03 - 1.88 (m, 1H), 1.16 (s, 3H); 13C NMR (100 MHz, CDCls) § 170.6, 170.2, 138.0, 137.1, 136.6,
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131.8, 130.2, 130.0, 129.4, 128.6, 128.4, 128.3, 128.2, 127.6, 126.0, 123.8, 114.4, 52.4, 47.6, 36.8
(t, J = 19.8 Hz), 31.1, 21.8 (d, J = 4.5 Hz); 1%F NMR (377 MHz, CDCl3) § -80.20 (t, J = 9.8 Hz, 3F),
-109.34 — -110.34 (m, 1F), -114.61 — -115.58 (m, 1F), -128.19 (dd, J = 35.2, 6.2 Hz, 2F); HRMS

(ESI-TOF) Calcd. for CasH20F7NOs* [M+H]*: 504.1404; found: 504.1411.

MeO | Ph

"CeF
o) 6" 13

methyl (E)-2-(1,3-dimethyl-2-ox0-3-(2,2,3,3,4,4,5,5,6,6,7,7,7-tridecafluoroheptyl)-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (21). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 75.7 mg, 58% vyield; 'H
NMR (400 MHz, CDCls) & 7.47 (t, J = 6.8 Hz, 2H), 7.43 — 7.37 (m, 2H), 7.36 — 7.28 (m, 2H), 7.24
(d,J=7.4Hz, 1H), 7.10 (t, J = 7.6 Hz, 1H), 7.04 (d, J = 8.2 Hz, 1H), 3.47 (s,3H), 3.42 (s, 3H), 2.38
—2.17 (m, 1H), 2.07 — 1.87 (m, 1H), 1.16 (s, 3H); 3C NMR (101 MHz, CDCls) § 170.6, 170.2,
138.0, 137.2, 136.7, 136.6, 130.2, 130.0, 128.42, 128.35, 128.3, 128.2, 126.0, 123.8, 114.4, 52.4,
47.6,37.1 (t, J = 19.8 Hz), 31.1, 21.9 (d, J = 4.7 Hz); °F NMR (377 MHz, CDCl3) 6 -80.84 (t, J =
10.1 Hz, 3F), -108.11 — -109.51 (m, 1F), -112.99 — -114.45 (m, 1F), -121.70 (s, 2F), -122.92 (s, 2F),
-123.73 —-124.32 (m, 2F), -125.94 — -126.54 (m, 2F); HRMS (ESI-TOF) Calcd. for Co7H20F13NO3*

[M+H]*: 654.1308; found: 654.1310.

MeO | Ph

"CqF
0 8t 17

|
Me

methyl  (E)-2-(3-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-heptadecafluorononyl)-1,3-dimethyl-2-oxo-
2,3-dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (2m). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 75.3 mg, 50% yield; *H
NMR (400 MHz, CDCls) § 7.46 (t, J = 7.1 Hz, 2H), 7.43 — 7.37 (m, 2H), 7.36 — 7.28 (m, 2H), 7.27

—7.23(m, 1H), 7.10 (t, = 7.6 Hz, 1H), 7.04 (d, J = 8.2 Hz, 1H), 3.47 (s, 3H), 3.42 (s, 3H), 2.39 —
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2.19 (m, 1H), 2.06 — 1.88 (m, 1H), 1.17 (s, 3H); 3C NMR (100 MHz, CDCls3) § 170.6, 170.2,
138.0, 137.2, 136.6, 136.6, 130.2, 123.0, 128.4, 128.3, 128.2, 126.0, 123.8, 114.5,52.4,
47.6,37.1 (t,J = 19.8 Hz), 31.1, 21.8 (d, J = 4.4 Hz); °F NMR (377 MHz, CDCls)  -80.28
—-81.44 (m ,3F), -108.16 — -109.80 (m, 1F), -112.83 — -114.61 (m, 1F), -121.50, (s, 2F) -121.98 (s,
2F), -122.75 (s, 4F), -123.96 (s, 2F), -126.16 (5, 2F); HRMS (ESI-TOF) Calcd. for CooHz0F17NO3*

[M+H]*: 754.1244; found: 754.1245.

methyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)-2-(4-ethylphenyl)acetate (3a). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow solid; 88.3 mg, 76%, mp 109.3-
110.7 °C; *H NMR (400 MHz, CDCls) 6 7.45 (d, J = 7.6 Hz, 1H), 7.38 (t, J = 8.5 Hz, 2H), 7.23 (d,
J=7.8Hz, 1H), 7.14 (s, 2H), 7.09 (t, J = 7.6 Hz, 1H), 7.03 (d, J = 8.1 Hz, 1H), 3.47 (s, 3H), 3.41
(s,3H),2.67 (q, J = 7.6 Hz, 2H), 2.37 — 2.18 (m, 1H), 2.05 - 1.89 (m, 1H), 1.25 (t, J = 7.6 Hz, 3H),
1.18 (s, 3H); *C NMR (100 MHz, CDCl3) § 170.7, 170.4, 144.6, 137.9, 137.0, 136.8, 133.8, 130.1,
129.8, 128.4, 128.3, 127.8, 127.7, 126.1, 123.8, 114.4, 52.3, 47.6, 37.0 (t, J = 20.1 Hz), 31.1, 28.7,
21.9(d, J = 3.8 Hz), 15.4; 1°F NMR (377 MHz, CDCls) 6 -81.1 (t, J = 9.9 Hz, 3F), -108.8 — -109.7
(m, 1F), -113.7 — -114.5 (m,1F), -124.9(m, 2F), -125.8 (dt, J = 46.1, 14.1 Hz, 2F); HRMS (ESI-

TOF) Calcd. for (.:27H25|:9N03Jr [M+H]+Z 582.1685; found: 582.1696.
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methyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)-2-(4-methoxyphenyl)acetate (3b). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow solid; 82.8 mg, 71%, mp 135.1-
132.8 °C; H NMR (400 MHz, CDCls) 6 7.44 (d, J = 7.6 Hz, 1H), 7.42 — 7.33 (m, 2H), 7.14 (d, J =
8.5 Hz, 1H), 7.08 (t, J = 7.6 Hz, 1H), 7.03 (d, J = 8.2 Hz, 1H), 6.94 (dd, J = 8.5, 2.7 Hz, 1H), 6.84
(dd, J = 8.4, 2.7 Hz, 1H), 3.82 (s, 3H), 3.47 (s, 3H), 3.41 (s, 3H), 2.37 — 2.19 (m, 1H), 2.05 — 1.90
(m, 1H), 1.20 (s, 3H); *3C NMR (100 MHz, CDCls) § 170.7, 170.4, 159.7, 137.9, 137.3, 136.4,
131.2, 130.2, 129.6, 128.7, 128.4, 126.1, 123.8, 114.4, 113.8, 113.6, 55.4, 52.3, 47.6, 37.0 (t, J =
19.7 Hz), 31.1, 22.0 (d, J = 4.4 Hz); °F NMR (377 MHz, CDCls) 6 -81.1 (t, J = 9.9 Hz, 3F), -108.7
—-109.7 (m,1F), -113.7 — -114.6 (m, 1F), -124.9(m, 2F), -125.8 (dt, J = 47.6, 14.1 Hz, 2F); HRMS

(ESI-TOF) Calcd. for CasH22FgNOsNa* [M+Na]*: 606.1297; found: 606.1300.

methyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)-2-(4-fluorophenyl)acetate (3c). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow solid, 65.1 mg, 57% yield, mp
132.4-133.1 °C; *H NMR (400 MHz, CDCls) 6 7.46 — 7.41 (m, 2H), 7.38 (d, J = 7.7 Hz, 1H), 7.24
—7.19 (m, 1H), 7.13 - 7.07 (m, 2H), 7.06 — 7.03 (m, 1H), 7.02 — 6.97 (m, 1H), 3.47 (s, 3H), 3.42 (s,
3H), 2.37 - 2.19 (m, 1H), 2.04 — 1.88 (m, 1H), 1.16 (s, 3H); **C NMR (100 MHz, CDCls) 6 170.4,
170.1, 162.8 (d, J = 248.1 Hz), 138.0, 137.9, 135.4, 132.4 (d, J = 3.5 Hz), 131.8 (d, J = 8.2 Hz),

130.4, 130.2 (d, J = 8.2 Hz), 128.3, 125.9, 123.9, 115.5 (d, J = 21.6 Hz), 115.3 (d, J = 21.6 Hz),
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114.5,52.4,47.7,36.9 (t, J = 19.9 Hz), 31.1, 22.0 (d, J = 4.6 Hz); 1°F NMR (377 MHz, CDCls) 6 -
80.55 — -81.58 (m, 3F), -108.23 — -110.13 (m, 1F), -112.35 — -113.44 (m, 1F), -113.32 — -114.98
(m, 1F), -124.20 — -125.39 (m, 2F), -125.84 (dt, J = 50.9, 13.0 Hz, 2F); HRMS (ESI-TOF) Calcd.

for CasH19F10NO3* [M+H]+Z 572.1278; found: 572.1285.

methyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)-2-(3-fluorophenyl)acetate (3d). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 68.5 mg, 60% yield; H
NMR (400 MHz, CDCls) 6 7.43 (d, J = 7.3 Hz, 1H), 7.42 - 7.33 (m, 1H), 7.31 - 7.24 (m, 1H), 7.25
—7.17 (m, 1H), 7.10 (t, J = 7.7 Hz, 1H), 7.07 — 7.03 (m, 2H), 7.03 — 6.95 (m, 1H), 3.47 (s, 3H), 3.42
(s, 3H), 2.37 — 2.20 (m, 1H), 2.06 — 1.88 (m, 1H), 1.19 (s, 3H); **C NMR (100 MHz, CDCls) &
170.3, 169.7, 162.5 (d, J = 247.9 Hz), 138.7 — 138.4 (m), 138.1, 137.9, 135.1, 130.5, 130.0 (d, J =
8.4 Hz), 129.8 (d, J = 8.3 Hz), 128.3 (d, J = 3.9 Hz), 126.0, 125.7, 124.5, 123.9, 115.8, 115.59,
115.55 (d, J = 20.8 Hz), 114.5, 52.5, 47.7, 36.9 (t, J = 19.6 Hz), 31.2, 21.7 (d, J = 3.9 Hz); 1°F NMR
(377 MHz, CDCls) ¢ -80.70 — -81.85 (m, 3F), -107.90 — -109.87 (m, 1F), -112.27 — -112.97 (m, 1F),
-113.47 —-114.71 (m, 1F), -124.72 — -125.21 (m, 2F), -125.68 — -125.95 (m, 2F); HRMS (ESI-TOF)

Calcd. for CosH19F10NO3* [M+H]*: 572.1278; found: 572.1283.

MeO |

’\ll o "C4Fg
Me

methyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-dihydroquinolin-
4(1H)-ylidene)hexanoate (3e). The product was purified by column chromatography (petroleum

ether / ethyl acetate = 10:1); Yellow liquid, 49.0 mg, 46% yield; *H NMR (400 MHz, CDCls3) § 7.31
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(t, J=7.9 Hz, 1H), 7.21 (d, J = 7.5 Hz, 1H), 7.02 (d, J = 7.7 Hz, 1H), 6.98 (t, J = 7.2 Hz, 1H), 3.41
(s, 3H), 3.38 (s, 3H), 2.87 — 2.75 (M, 1H), 2.62 — 2.52 (m, 1H), 2.29 — 2.15 (m, 1H), 2.10 — 1.98 (m,
1H), 1.94 (s, 3H), 1.48 — 1.41 (m, 2H), 1.39 — 1.32 (m, 2H), 0.91 (t, J = 7.2 Hz, 3H); 13C NMR (100
MHz, CDCls) 6 172.3, 170.6, 137.9, 137.5, 135.4, 129.7, 128.5, 127.2, 123.6, 118.7, 117.7, 114.2,
52.0, 47.9, 36.6 (t, J = 19.6 Hz), 31.1, 30.9, 22.9, 21.1(d, J = 4.2 Hz), 13.9; 1%F NMR (377 MHz,
CDCls) & -81.09 — -81.21 (m, 3F), -108.12 — -109.33 (m, 1F), -113.98 — -115.37 (m, 1F), -124.77 —
-125.29 (m, 2F), -125.90 (dt, J = 41.0, 13.2 Hz, 2F); HRMS (ESI-TOF) Calcd. for CsHz4FoNOs*

[M+H]*: 534.1685; found: 534.1682.

methyl (E)-2-phenyl-2-(1,3,6-trimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-
dihydroquinolin-4(1H)-ylidene)acetate (3f). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 62.4 mg, 55% vyield; H
NMR (400 MHz, CDCls) 6 7.46 (d, J = 7.5 Hz, 1H), 7.40 (t, J = 7.4 Hz, 1H), 7.37 — 7.33 (m, 1H),
7.31(d, J = 8.1 Hz, 1H), 7.27 (s, 1H), 7.24 (d, J = 7.4 Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H), 6.92 (d, J
= 8.2 Hz, 1H), 3.48 (s, 3H), 3.39 (s, 3H), 2.32 (s, 3H), 2.31 — 2.21 (m, 1H), 2.06 — 1.89 (m, 1H),
1.15 (s, 3H); C NMR (100 MHz, CDCls) § 170.4, 170.3, 137.4, 136.6, 136.4, 135.6,
133.4,131.8, 130.7, 123.0, 128.8, 128.6, 128.5, 128.4, 128.3, 128.2, 125.9, 114.3, 52.2,
47.6,37.0 (t, J=19.9 Hz), 31.1, 21.8 (d, J = 4.5 Hz), 20.7; °F NMR (377 MHz, CDCls) 6
-81.12 —-81.26 (m, 3F), -108.70 — -109.76 (m, 1F), -113.55 — -114.59 (m, 1F), -124.93 — -125.07
(M, 2F), -125.93 (dt, J = 39.4, 12.5 Hz, 2F); HRMS (ESI-TOF) Calcd. for CasH2:FsNOs* [M+H]"*:

568.1529; found: 568.1520.
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methyl (E)-2-(6-chloro-1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (3g). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 71.6 mg, 61% yield; ‘H
NMR (400 MHz, CDCls) 6 7.47 (s, 1H), 7.46 — 7.39 (m, 1H), 7.39 — 7.32 (m, 3H), 7.31 — 7.27 (m,
1H), 7.24 (d, J = 7.6 Hz, 1H), 6.97 (d, J = 8.7 Hz, 1H), 3.55 (s, 3H), 3.39 (s, 3H), 2.37 — 2.20 (m,
1H), 2.10 — 1.92 (m, 1H), 1.16 (s, 3H); 3C NMR (100 MHz, CDCls) § 170.3, 169.7, 138.0, 136.6,
136.1, 135.6, 131.9, 129.9, 129.7, 129.5, 129.3, 129.1, 128.7, 128.6, 128.4, 128.3, 128.0, 127 .4,
115.6, 52.4, 47.4, 37.1 (t, J = 19.9 Hz), 31.2, 22.0 (d, J = 4.4 Hz); **F NMR (377 MHz, CDCl3) 6 -
81.03 — -81.14 (m, 3F), -108.80 — -110.09 (m, 1F), -113.20 — -114.36 (m, 1F), -124.74 — -124.89
(m, 2F), -125.80 (dt, J = 41.8, 12.8 Hz, 2F); HRMS (ESI-TOF) Calcd. for CosH1sCIFeNOs* [M+H]*:

588.0983; found: 588.0979.

"C4Fg
o 4

methyl (E)-2-(6-fluoro-1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (3h). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow solid, 60.5 mg, 53% vyield; mp
115.3-116.6 °C; *H NMR (400 MHz, CDCls) 6 7.48 — 7.38 (m, 2H), 7.39 — 7.33 (m, 1H), 7.35 —
7.27 (m, 1H), 7.27 — 7.18 (m, 2H), 7.10 (td, J = 8.4, 8.0, 2.9 Hz, 1H), 7.00 (dd, J = 8.9, 4.6 Hz, 1H),
3.54 (s, 3H), 3.40 (s, 3H), 2.37 — 2.19 (m, 1H), 2.06 — 1.90 (m, 1H), 1.15 (s, 3H); *C NMR (100
MHz, CDCls) 6 170.2, 169.7, 159.0 (d, J = 244.1 Hz), 137.9, 136.1, 135.8, 134.3, 131.9, 129.8,

128.6, 128.4, 128.3 (d, J = 5.0 Hz), 127.6 (d, J = 7.9 Hz), 116.7 (d, J = 22.7 Hz), 115.8 (d, J = 8.1
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Hz), 115.2 (d, J = 24.5 Hz), 52.5, 47.4, 37.0 (t, J = 19.7 Hz), 31.4, 21.9 (d, J = 4.6 Hz); 1°F NMR
(377 MHz, CDCl3) 6 -80.96 — -81.21 (m, 3F), -108.56 — -110.12 (m, 1F), -113.21 — -114.82 (m, 1F),
-118.59 — -119.22 (m, 1F), -124.57 — -125.01 (m, 2F), -125.79 (dt, J = 47.4, 14.0 Hz, 2F);

CasH19F10NO3* [M+H]+Z 572.1278; found: 572.1283.

methyl (E)-2-(1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-6-phenyl-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (3i). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow solid, 75.5 mg, 60% vyield; mp
114.7-115.9 °C; *H NMR (400 MHz, CDCls) 6 7.77 (s, 1H), 7.65 (dd, J = 8.4, 1.9 Hz, 1H), 7.58 (d,
J=75Hz, 2H), 7.51 (d, J = 7.5 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.43 — 7.39 (m, 1H), 7.38 — 7.31
(m, 3H), 7.31 - 7.26 (m, 1H), 7.12 (d, J = 8.4 Hz, 1H), 3.46 (s, 3H), 3.43 (s, 3H), 2.45 — 2.28 (m,
1H), 2.12 — 1.93 (m, 1H), 1.20 (s, 3H); *3C NMR (100 MHz, CDCls) 6 170.6, 170.2, 139.6, 137.2,
137.1, 137.0, 136.7, 136.5, 120.0, 129.1, 128.6, 128.5, 128.42, 128.36, 128.2, 127.6, 126.9, 126.7,
126.4, 114.8, 52.5, 47.7, 37.1 (t, J = 19.8 Hz), 31.2, 21.9 (d, J = 4.0 Hz). °F NMR (377 MHz,
CDCls) 6 -80.37 — -81.69 (m, 3F), -108.57 —-110.00 (m, 1F), -113.20 — -114.58 (m, 1F), -124.47 —
-125.22 (m, 2F), -125.77 (dt, J = 38.5, 13.9 Hz, 2F); HRMS (ESI-TOF) Calcd. for CaiH24FoNO3*

[M+H]*: 630.1685; found: 630.1680.

methyl (E)-2-phenyl-2-(1,3,7-trimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-

dihydroquinolin-4(1H)-ylidene)acetate (3j). The product was purified by column
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chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 63.5 mg, 56% yield; ‘H
NMR (400 MHz, CDCls) § 7.46 (d, J = 7.7 Hz, 1H), 7.39 (t, J = 7.4 Hz, 1H), 7.35 — 7.27 (m, 3H),
7.24 (d, J = 7.3 Hz, 1H), 6.90 (d, J = 7.8 Hz, 1H), 6.84 (s, 1H), 3.48 (s, 3H), 3.40 (s, 3H), 2.40 (s,
3H), 2.34 — 2.21 (m, 1H), 2.05 — 1.89 (m, 1H), 1.15 (s, 3H); *C NMR (100 MHz, CDCls) ¢
170.7, 170.3, 140.5, 137.8, 137.3, 136.8, 136.0, 131.7, 130.0, 128.6, 128.5, 128.32,
128.27, 128.2, 128.1, 124.5, 123.1, 115.3, 52.3, 47.7, 37.0 (t, J = 19.8 Hz), 31.1, 21.9
(d, J=4.9 Hz), 21.8; *F NMR (377 MHz, CDCls) 6 -81.01 — -81.17 (m, 3F), -108.72 — -109.97
(m, 1F), -113.42 — -114.57 (m, 1F), -124.71 — -124.85 (m, 2F), -125.83 (dt, J = 52.2, 14.3 Hz, 2F);

HRMS (ESI-TOF) Calcd. for C2sH22FeNOs* [M+H]*: 568.1529; found: 568.1532.

methyl (E)-2-(7-chloro-1,3-dimethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (3k). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow solid, 70.4 mg, 60% vyield; mp
118.7-119.9 °C; 'H NMR (400 MHz, CDCl3) ¢ 7.43 (d, J = 4.2 Hz, 1H), 7.41 — 7.36 (m, 2H), 7.36
—7.27 (m, 2H), 7.23 (d, J = 7.6 Hz, 1H), 7.08 (dd, J = 8.2, 1.9 Hz, 1H), 7.04 (d, J = 1.9 Hz, 1H),
3.50 (s, 3H), 3.39 (s, 3H), 2.36 — 2.18 (m, 1H), 2.07 — 1.90 (m, 1H), 1.15 (s, 3H); 3C NMR (100
MHz, CDCls3) 6 6 170.6, 169.9, 139.2, 137.4, 136.3, 136.1, 135.9, 131.8, 129.8, 129.4, 128.7, 128.6,
128.4, 128.33, 128.27, 124.3, 123.7, 114.9, 52.5, 47.6, 37.1 (t, J = 20.0 Hz), 31.2, 22.0 (d, J = 4.7
Hz); 1°F NMR (377 MHz, CDCls) 6 -80.65 — -81.35 (m, 3F), -108.71 — -109.97 (m, 1F), -113.42 —
-114.49 (m, 1F), -124.60 — -124.87 (m, 2F), -125.60 — -125.98 (m, 2F); HRMS (ESI-TOF) Calcd.

for C25H19C|F9N03+ [M+H]+Z 588.0983; found: 588.0975.
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methyl (E)-2-phenyl-2-(1,3,6,7-tetramethyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-
dihydroquinolin-4(1H)-ylidene)acetate (3I). The product was purified by column chromatography
(petroleum ether / ethyl acetate = 10:1); Yellow liquid, 58.1 mg, 50% yield; *H NMR (400 MHz,
CDCls) 6 7.45 (d, J = 7.6 Hz, 1H), 7.39 (t, J = 7.4 Hz, 1H), 7.35 - 7.27 (m, 2H), 7.24 (d, J = 7.4 Hz,
1H), 7.20 (s, 1H), 6.80 (s, 1H), 3.49 (s, 3H), 3.38 (s, 3H), 2.31 (s, 3H), 2.29 — 2.23 (M, 1H), 2.22 (s,
3H), 2.06 — 1.90 (m, 1H), 1.14 (s, 3H); 3C NMR (100 MHz, CDCls) 6 170.6, 170.4, 138.8, 137.4,
136.8, 135.8, 135.7, 132.0, 130.0, 129.3, 128.6, 128.30, 128.26, 128.2, 123.3, 115.9, 52.2, 47.7,37.1
(t, J = 19.7 Hz), 31.1, 22.0 (d, J = 4.3 Hz), 20.3, 19.1; °F NMR (377 MHz, CDCls) § -80.58 — -
81.53 (m, 3F), -109.02 — -110.16 (m, 1F), -113.38 — -114.47 (m, 1F), -124.40 — -125.16 (m, 2F), -
125.82 (dt, J = 45.6, 13.9 Hz, 2F); HRMS (ESI-TOF) Calcd. for C27H25FsNOs* [M+H]*: 582.1685;

found: 582.1691.

"C,F
o 49

methyl (E)-2-(1-ethyl-3-methyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (3m) The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 69.2 mg, 61% yield; 'H
NMR (400 MHz, CDCls) 6 7.48 — 7.43 (m, 2H), 7.41 (d, J = 8.1 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H),
7.33 (d, J = 8.0 Hz, 1H), 7.29 (d, J = 7.2 Hz, 1H), 7.24 (d, J = 7.6 Hz, 1H), 7.10 — 7.04 (m, 2H),
4.21 - 4.10 (m, 1H), 3.90 — 3.79 (m, 1H), 3.46 (s, 3H), 2.36 — 2.20 (M, 1H), 2.06 — 1.90 (m, 1H),
1.29 (t, J = 7.1 Hz, 3H), 1.15 (s, 3H); 13C NMR (100 MHz, CDCls) 6 170.2, 169.9, 137.6, 137.0,

136.6, 136.5, 130.3, 130.0, 128.6, 128.5, 128.4, 128.3, 128.2, 126.3, 123.7, 114.3, 52.4, 47.5, 39.3,
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36.8 (t, J = 20.0 Hz), 21.6(d, J = 4.1 Hz), 12.5; 1%F NMR (377 MHz, CDCls) & -80.99 — -81.21 (m,
3F), -108.55 — -109.65 (m, 1F), -113.37 — -114.60 (m, 1F), -124.71 — -125.15 (m, 2F), -125.86 (dt,
J = 42.8, 13.4 Hz, 2F); HRMS (ESI-TOF) Calcd. for CasHzFgNOs* [M+H]*: 568.1529; found:

568.1536.

"C4F
o 419

methyl (E)-2-(3-methyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-1-propyl-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (3n). The product was purified by column
chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 73.2 mg, 63% vyield; 'H
NMR (400 MHz, CDCls) 6 7.45 (t, J = 7.8 Hz, 2H), 7.42 — 7.36 (m, 2H), 7.35 - 7.28 (m, 2H), 7.22
(d, J=7.3Hz, 1H), 7.08 (t, J = 7.7 Hz, 1H), 7.04 (d, J = 8.3 Hz, 1H), 3.96 — 3.88 (m, 2H), 3.45 (s,
3H), 2.38 —2.23 (m, 1H), 2.05 - 1.88 (m, 1H), 1.78 — 1.66 (m, 2H), 1.14 (s, 3H), 0.98 (t, J = 7.4 Hz,
3H); 13C NMR (100 MHz, CDCls3) 6 170.3, 170.2, 137.6, 137.1, 136.6, 136.4, 130.1, 130.0, 128.51,
128.46,128.4,128.3, 128.2, 126.7, 123.7, 114.8, 52.4, 47.6, 45.3, 36.8 (t, ) = 19.9 Hz), 21.7 (d, J =
4.6 Hz), 20.4, 11.0; **F NMR (377 MHz, CDCls3) ¢ -81.03 — -81.14 (m, 3F), -108.43 — -109.47 (m,
1F), -113.64 — -114.60 (m, 1F), -124.79 — -125.06 (m, 2F), -125.86 (dt, J = 45.8, 14.2 Hz, 2F);

HRMS (ESI-TOF) Calcd. for Ca7H2sFeNOs* [M+H]*: 582.1685; found: 582.1685.

"C,F
o 49

methyl (E)-2-(1-butyl-3-methyl-3-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)-2-oxo-2,3-
dihydroquinolin-4(1H)-ylidene)-2-phenylacetate (30). The product was purified by column

chromatography (petroleum ether / ethyl acetate = 10:1); Yellow liquid, 73.8 mg, 62% yield; *H
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NMR (400 MHz, CDCls) § 7.45 (t, J = 8.1 Hz, 2H), 7.44 — 7.36 (m, 1H), 7.39 — 7.30 (m, 2H), 7.33
—7.26 (m, 1H), 7.22 (d, J = 7.3 Hz, 1H), 7.07 (q, 2H), 4.03 — 3.86 (M, 2H), 3.45 (s, 3H), 2.39 — 2.19
(m, 1H), 2.05—1.87 (m, 1H), 1.73 — 1.60 (m, 2H), 1.47 —1.37 (m, 2H), 1.15 (s, 3H), 0.98 (t, J = 7.3
Hz, 3H); 13C NMR (100 MHz, CDCls) 6 170.2, 137.5, 137.1, 136.6, 136.4, 130.1, 130.0,
128.51, 128.45, 128.4, 128.3, 128.2, 126.7, 123.7, 114.7, 52.4, 47.6, 43.7, 36.8 (t, J =
19.9 Hz), 29.2, 21.7 (d, J = 4.6 Hz), 20.1, 13.9; 1*F NMR (377 MHz, CDCls) & -80.96 — -
81.34 (m, 3F), -108.37 — -109.62 (m, 1F), -113.27 — -114.93 (m, 1F), -124.82 — -125.10 (m, 2F), -
125.86 (dt, J = 45.4, 14.2 Hz, 2F); HRMS (ESI-TOF) Calcd. for CosHasFsNOs* [M+H]*: 596.1842;

found: 596.1846.
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6. X-ray crystal data for product 3¢ (CCDC: 2213275)

Bruker Apex2 CCD was used for the crystal measurement and the ellipsoid contour is shown at 30%
probability levels. Single crystals of compound 3¢ were obtained by slow evaporation of its

hexane/dichloromethane solution.

P

Q
o

%3__% [

X-ray structure of 3¢

3¢ CCDC:2213275
Compound 3c
Empirical formula CasH19F10NO3
Formula weight 571.41
Temperature/K 596.15
Crystal system monoclinic
Space group P2i/mn
a/A 22.355(5)
b/A 9.885(2)
c/A 22.471(5)
a/° 90
p/e 92.523(3)
v/° 90
Volume/A3 4960.9(19)
Z 8
Pealcg/cm’? 1.530
wmm'! 0.150
F(000) 2320.0

Crystal size/mm?

Radiation

0.19x0.18 x 0.17
MoKa (A =0.71073)

20 range for data collection/° 2.682 to 54.662

Index ranges 28<h<28,-12<k<12,-28<1<18
Reflections collected 29616

Independent reflections 11064 [Rint = 0.0394, Rgigma = 0.0486]
Data/restraints/parameters 11064/849/764

Goodness-of-fit on F? 1.068
Final R indexes [[>=2c (I)] R1=0.0863, wR>=0.2533
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Final R indexes [all data] Ri1=0.1371, wR, =0.2977
Largest diff. peak/hole / ¢ A7 0.73/-0.44
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8. 'H, 13C, °F NMR spectra of products (2a-m, 3a-0)
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