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General Information

All reactions were carried out under argon atmosphere unless otherwise noted. CH;CN was distilled from CaH,. NEt; and CCly
were purified according to the procedure from ‘Purification of Laboratory Chemicals book’. Reactions were monitored by TLC on
silica gel plates (GF254), and the analytical thin-layer chromatography (TLC) was performed on precoated, glass-backed silica gel
plates. 'H NMR, 3C NMR spectra and '°F NMR spectra were recorded on 400 MHz spectrometer at room temperature. CDCl; was
purchased from J&K. Chemical shifts (3) are reported in ppm downfield from tetramethyl silane. Abbreviations for signal couplings
are: s, singlet; d, doublet; t, triplet; m, multiplet. High resolution mass spectra were obtained using an Agilent 6210 Series TOF LC-
MS equipped with electrospray ionization (ESI) probe operating in positive ion mode. Melting points (m.p.) were determined with a
digital electrothermal apparatus without further correction. The 1,2,3,4-tetrahydroisoquinoline derivatives were prepared according to

reported procedures . The gem diol substrates were prepared according to David. A. Colby’s reports without modification 2.

General experimental details

Table 1 unsuccessful conditions ¢

©© HQ OH Ru(bpy)sCly (1 mol%) )
+ ~
N-ph Ph g CFs  blue LED, NEty(4 equiv.) g Ph

© F

1a 2a Ph 3a
Entry Oxidant Solvent additives Yield?(%)
1 air CH;CN - NP
2 air CH;CN LiCl (2 equiv.) 11
3¢ DNB CH;CN LiCl (2 equiv.) 14
4¢ CCly CH;CN LiCl (2 equiv.) 8
5¢ CBry CH;CN LiCl (2 equiv.) 14
6¢ CBrCl; CH;CN LiCl (2 equiv.) 28
7¢ CBrCl; CH,Cl, LiCl (2 equiv.) trace
8¢ CBrCl; THF LiCl (2 equiv.) NR
9¢ CBrCl; DMF LiCl (2 equiv.) Trace
10¢ CBrCl; DMSO LiCl (2 equiv.) 17
11e CBrCl; CH;CN LiBF4 (2 equiv.) 22
12¢ CBrCl; CH;CN LiBr - H,0 (2 equiv.) 18
13¢ CBrCl; CH;CN Sc(OTf); (2 equiv.) NP
14¢ CBrCl; CH;CN Cu(NOs),3H,0 (2 equiv.) NR

@To a solution of Ru(bpy);Cl, and 1a (0.2 mmol) in 2 mL solvent was added 2a (0.4 mmol), oxidant (0.4 mmol), additive (0.4 mmol)
and NEt; (0.8mmol). The mixture was stirred for 24 h with a 3W blue LED 100 cm trip at room temperarure. ? Isolated yield. ¢ under

Ar atmosphere. DNB = 1,3-dinitrobenzene. NR = no reaction. NP = no desired product.

The low yields of above reaction can be rationalized by the mismatch between the reaction rates of the C-C bond cleavage of o, a-
difluorinated gem-diol 2a (Scheme 1, equal 1) and the formation of imine (Scheme 1, equal 2). The release of trifluoroacetate occurs
rapidly under alkaline condition, which happens in several minutes at room temperature. In contrast, the C-H activation of 1,2,3,4-
tetrahydroisoquinoline is sluggish. The active difluoroenolate was soon consumed before it could be trapped by the iminium ion. To

solve the problem mentioned above, o, a-difluorinated gem-diol was added to the system after full conversion of the iminiums.
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Scheme 1

General procedure for the photoredox catalyzed functionalization of tetrahydroisoquinoline.

A 10 mL Shrek bottle equipped with a magnetic stir bar was added tetrahydroisoquinoline (0.2 mmol), [Ru(bpy);]Cl, (0.002
mmol,1mol%) and acetonitrile (1 mL). The tube was degassed by alternating vacuum evacuation (5 min) and argon backfill three
times. CCly (78uL, 0.8 mmol, 4 equiv) was added and the mixture was then irradiated by a 3W blue LED 100 cm trip for 24h at room
temperature. After the starting material was consumed as indicated by TLC, the blue LED was removed. Then gem diol (0.4 mmol)
was added followed by NEt;(0.8 mmol, 112 v L ), and kept stirring for 30 min. When the reaction finished, the mixture was subjected
to flash chromatography (petroleumether 60-90: EtOAc, 15:1) on silica gel to give the desired product.



Characterization data of unknown substrates
2,2,4,4,4-pentafluoro-1-(4-fluorophenyl)-3,3-dihydroxybutan-1-one (4b)
OHO OH White solid, m.p.: 66-68 °C, 'H NMR (400 MHz, CDCl3) & 8.16 (dd, J = 8.8, 5.4 Hz, 2H), 7.24 - 7.14
(m, 2H), 4.79 (s, 2H). *C NMR (100 MHz, CDCl3) & 189.81 (t, /= 29.1 Hz), 167.26 (d, J = 260.2 Hz),
W 133.78 (dt, J=10.0, 3.7 Hz), 128.20 (d, J= 2.7 Hz), 120.93 (d, /= 289.7 Hz), 116.42 (d, /= 22.2 Hz),
111.51 (t, J = 268.5 Hz), 92.78 (tq, J = 33.0, 16.5 Hz). ’F NMR (376 MHz, CDCl3) & -81.07 (t, J =
11.3 Hz, 3F), -99.38 (s, 1F), -111.88 (q, /= 11.5 Hz, 2F).
1-(4-bromophenyl)-2,2,4,4,4-pentafluoro-3,3-dihydroxybutan-1-one (4d)
OHO OH White solid, m.p.: 63-65 °C, 'H NMR (400 MHz, CDCls) 8 7.95 (d, J= 8.7 Hz, 2H), 7.68 (d, J= 8.7
Hz, 2H), 4.71 (s, 2H). 13C NMR (101 MHz, CDCl;) § 190.50 (t, J = 29.3 Hz), 132.39, 131.92 (t, J =
M 3.6 Hz), 131.59, 130.47, 120.87 (q, J = 288.5 Hz), 111.44 (t, J = 268.5 Hz), 92.82 (qt, J=33.1, 5.9
Hz). 9F NMR (376 MHz, CDCl;) § -81.05 (t, J= 11.2 Hz, 3F), -112.10 (q, J = 11.3 Hz, 2F).

2,2,4,4,4-pentafluoro-3,3-dihydroxy-1-(p-tolyl)butan-1-one (4¢)
OHO OH White solid, m.p.: 51-53 °C, 'H NMR (400 MHz, CDCl;) & 8.00 (d, J = 8.3 Hz, 2H), 7.32 (d, /= 8.2

Hz, 2H), 4.85 (s, 2H), 2.45 (s, 3H). *C NMR (101 MHz, CDCLy) & 191.07 (t, J = 29.0 Hz), 147.40,
130.82 (t, J = 3.6 Hz), 129.70, 129.19, 120.99 (q, J = 288.5 Hz), 111.34 (t, J = 268.8 Hz), 92.99 (qt, J=
27.1, 5.81Hz), 21.98. 19F NMR (376 MHz, CDCLy) & -81.05 (t, J = 11.3 Hz, 3F), -111.78 (q, J= 11.4

Hz, 2F).
2,2,4,4,4-pentafluoro-3,3-dihydroxy-1-(4-methoxyphenyl)butan-1-one (4f)
OHO OH White solid, m.p.: 58-60 °C, '"H NMR (400 MHz, CDCl;) & 8.11 (d, J = 9.1 Hz, 2H), 6.98 (d, J =
9.1 Hz, 2H), 4.97 (s, 2H), 3.91 (s, 3H). 3C NMR (100 MHz, CDCl;) 8 189.51(t, J = 26.8Hz),
W 165.73, 133.53(t, 3.8Hz), 124.44, 121.17 (q, J =288.5Hz), 114.38, 111.50 (t,J=268.7Hz), 93.09 (qt,
J=3238,5.8), 55.77. °F NMR (376 MHz, CDCl3) 8 -81.04 (t,J=11.3 Hz, 3F), -111.42 (q, J=11.4
Hz, 2F).
2,2,4,4,4-pentafluoro-3,3-dihydroxy-1-(4-(trifluoromethyl)phenyl)butan-1-one (4g)
OHO OH Colorless oil, 'H NMR (400 MHz, CDCl3) 8 8.20 (d, J = 8.2 Hz, 2H), 7.79 (d, J = 8.4 Hz, 2H), 4.76
(s, 2H). 13C NMR (100 MHz, CDCls) 8 190.66 (t, J = 29.2 Hz), 136.36 (q, J = 33.1 Hz), 134.75,
130.91 (t, J= 3.5 Hz), 125.89 (q, J = 3.6 Hz), 123.25 (q, J = 273.0), 111.66 (t, J = 268.1 Hz), 92.79
(qt, J =33.1,8.0Hz). 1°F NMR (376 MHz, CDCl;) § -63.64 (s, 3F), -81.07 (t, J = 11.1 Hz, 3F), -
112.56 (q, J=11.2 Hz, 2F).
2,2,4,4,4-pentafluoro-3,3-dihydroxy-1-(m-tolyl)butan-1-one (4h)
OHO OH White solid, m.p.: 50-52 °C, 'H NMR (400 MHz, CDCl3) & 7.89 (d, J = 9.7 Hz, 2H), 7.51 (d, /= 7.6

Hz, 1H), 7.40 (t, J= 7.7 Hz, 1H), 4.88 (s, 2H), 2.42 (s, 3H). 3C NMR (100 MHz, CDCl3) § 191.85 (t, J
=29.1 Hz), 138.94, 136.52, 131.79, 130.90 (t, J = 3.1 Hz), 128.79, 127.90 (t, J = 3.9 Hz), 121.00 (q, J
=288.6 Hz), 111.31 (t, J = 268.7 Hz), 92.99(qt, J = 32.9, 5,8Hz), 21.31. 19F NMR (376 MHz, CDCl;) &

-81.02 (t, J=11.3 Hz, 3F), -111.79 (q, J = 11.4 Hz, 2F).
1-(3-bromophenyl)-2,2,4,4,4-pentafluoro-3,3-dihydroxybutan-1-one (4i)
OHO OH White solid, m.p.: 58-60°C, 'H NMR (400 MHz, CDCls) & 8.19 (s, 1H), 8.03 (d, J = 7.9 Hz, 1H),

7.85 —7.79 (m, 1H), 7.41 (t, J = 8.0 Hz, 1H), 4.70 (s, 2H). 3C NMR (100 MHz, CDCl;) & 190.20 (t,
CFs  ;_293 Hz), 138.36, 133.45, 133.23 (t, J = 3.3 Hz), 130.42, 129.09 (t, J = 4.0 Hz), 123.10, 121.30
(q.J=288.5 Hz), 111.40 (t, J = 268.5 Hz), 92.79 (qt, J = 33.1, 6.0 Hz). °F NMR (376 MHz, CDCl;)

§-81.02 (t, J= 11.2 Hz, 3F), -112.17 (q, J = 11.2 Hz, 2F).



1-(2-bromophenyl)-2,2,4,4,4-pentafluoro-3,3-dihydroxybutan-1-one (4j)

Br OHO OH Colorless oil, 'HNMR (400 MHz, CDCl3) 8 7.72 — 7.67 (m, 1H), 7.66 — 7.61 (m, 1H), 7.46 — 7.38 (m, 2H),
4.99 (s, 2H). 3*C NMR (100 MHz, CDCls)  195.32 (t, J = 30.2 Hz), 134.48, 134.23, 133.61, 129.97 (t,J =
3.6 Hz), 127.10, 120.84 (d, J = 286.9 Hz), 120.47, 110.15 (t, J = 269.0 Hz), 92.83(qt, J=33.2, 5.7Hz). I°F
NMR (376 MHz, CDCl;) 6 -80.98 (t, J=11.1 Hz, 3F), -113.99 (q, J = 11.2 Hz, 2F).
2,2,4,4,4-pentafluoro-3,3-dihydroxy-1-(thiophen-2-yl)butan-1-one (4k)

Fs

Colorless oil, 'H NMR (400 MHz, CDCls) & 8.32 — 8.09 (m, 1H), 8.04 — 7.84 (m, 1H), 7.31 — 7.07 (m, 1H),

% 4.93 (s, 2H). 3C NMR (100 MHz, CDCls) § 183.64 (t, J = 29.3 Hz), 139.24, 138.21 (t, J = 6.2 Hz), 137.46,
129.47, 120.90 (q, J = 288.2 Hz), 111.01 (t, J = 268.0 Hz), 92.84 (qt, J = 33.0, 5.8Hz). F NMR (376 MHz,

FCFs CDCl;) 6 -81.09 (t,J=11.1 Hz), -113.79 (q, /= 11.1 Hz).

2,2,4,4,4-pentafluoro-1-(furan-2-yl)-3,3-dihydroxybutan-1-one (41)

0 Colorless oil, "H NMR (400 MHz, CDCls) 3 7.87 — 7.84 (m, 1H), 7.71 — 7.68 (m, 1H), 6.70 (dd, J = 3.8, 1.7

| A\ OHOH Hz, 1H), 5.13 (s, 2H). 3C NMR (100 MHz, CDCls) & 177.84 (t, J = 29.1 Hz), 150.87, 147.86, 147.86,

O E 126.67 (t, J = 6.9 Hz), 120.95 (q, J = 288.5 Hz), 113.67, 111.02 (d, J = 266.8 Hz), 92.73 (qt, J = 33.1, 6.0
F CF;

Hz). !%F NMR (376 MHz, CDCl;) & -81.17 (t, J= 10.9 Hz, 3F), -115.99 (q, J = 11.0 Hz, 2F).
Characterization data of products

2,2-difluoro-1-phenyl-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(3a)

Yield 77%, yellow solid, m.p.: 108-120°C, 'H NMR (400 MHz, CDCls) & 7.89 (d, J = 7.7 Hz, 2H), 7.55 —
7.46 (m, 1H), 7.42 — 7.35 (m, 3H), 7.29 — 7.08 (m, 5H), 6.82 — 6.74 (m, 3H), 5.52 (dd, J = 16.6, 13.0 Hz,

\O 1H), 3.79 — 3.68 (m, 1H), 3.47 (dt, J = 10.4, 5.0 Hz, 1H), 2.91 (ddd, J = 15.3, 9.3, 5.6 Hz, 1H), 2.80 (dt, J

= 16.4, 4.6 Hz, 1H). >C NMR (100 MHz, CDCl;) & 191.28 (t, J = 28.0 Hz), 149.20, 136.83, 133.83,

133.55, 129.31 (t, J = 3.5 Hz), 129.11, 129.10, 129.04, 128.99, 128.54, 128.49, 128.46, 128.23, 126.23,
120.03, 116.62, 61.26 (dd, J = 26.3, 23.5 Hz), 43.82 (d, J = 3.8 Hz), 25.43. 1°F NMR (376 MHz, CDCL;) §

-97.45 (d, J = 259.4 Hz, 1F), -105.84 (d, J = 259.4 Hz, 1F). HRMS (ESI) m/z calcd for Co3H;sF,NONa
[M+Na]* 386.1327, found 386.1330.

2,2-difluoro-2-(2-(4-fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(3b)

Yield 72%, white solid, m.p.: 91-92 °C,'H NMR (400 MHz, CDCl3) § 7.91 (d, J = 7.7 Hz, 2H), 7.54 —

7.48 (m, 1H), 7.45 — 7.33 (m, 3H), 7.30 — 7.19 (m, 2H), 7.17 (d, J = 7.4 Hz, 1H), 6.82 — 6.74 (m, 2H),
E \©\ 6.70 — 6.63 (m, 2H), 5.36 (dd, J = 18.0, 11.7 Hz, 1H), 3.75 — 3.64 (m, 1H), 3.34 (dt, J = 13.4, 4.7 Hz,

O F F1H), 2.90 - 2.79 (m, 1H), 2.73 (dt, J = 16.5, 4.3 Hz, 1H). 3C NMR (100 MHz, CDCl;) § 191.02(t,

27.8Hz), 157.51(d, 239.85), 145.91, 136.74, 133.85, 133.61, 129.25 (t, J = 3.41 Hz), 129.16, 128.84,

128.54, 128.47, 128.32, 126.39, 119.34 (d, J=7.74 Hz), 115.52 (d, J = 22.25 Hz), 61.82 (dd, J = 26.52,

23.68 Hz), 44.95, 24.96. F NMR (376 MHz, CDCl;) 8 -96.28 (d, J = 259.2 Hz, 1F), -107.51 (dd, J =
259.1, 19.7 Hz, 1F), -123.40. HRMS (ESI) m/z calcd for C,3H;oF3sNO [M+H]* 382.1413, found 382.1415.
2-(2-(4-chlorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone(3c)

Yield 63%, white solid, m.p.: 124-126 °C, 'H NMR (400 MHz, CDCl;) § 7.87 (d, J = 7.8 Hz, 2H),

7.56 —7.50 (m, 1H), 7.38 (t, J= 7.8 Hz, 3H), 7.30 — 7.14 (m, 3H), 7.10 — 7.04 (m, 2H), 6.73 — 6.66 (m,
E \O\ 2H), 5.46 (dd, J = 15.5, 13.7 Hz, 1H), 3.77 — 3.67 (m, 1H), 3.46 — 3.36 (m, 1H), 2.94 — 2.79 (m, 2H).

O F Cl “CNMR (101 MHz, CDCl;) § 191.15 (t, J = 28.0 Hz), 147.85, 136.61, 133.75, 133.66, 129.32 (t, J =

3.5 Hz), 128.98, 128.91, 128.82, 128.80, 128.57, 128.53, 128.40, 126.36, 124.88, 117.66, 61.26 (dd, J
=26.2,23.5 Hz), 43.99 (d, J = 3.6 Hz), 25.56. '9F NMR (376 MHz, CDCls) § -98.22 (d, J = 260.9 Hz,
1F), -105.40 (d, J = 260.9 Hz, 1F). HRMS (ESI) m/z caled for Co3H;oF,CINO [M+H]" 398.1118,



found 398.1120.

2-(2-(4-bromophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone(3d)

I
L
O F Br

Yield 55%,white solid, m.p.: 124-126 °C, 'H NMR (400 MHz, CDCls) & 7.86 (d, J = 7.8 Hz, 2H),
7.53 (t,J = 7.4 Hz, 1H), 7.42-7.33(m,3H), 7.29 — 7.14 (m, 5H), 6.66 (d, J = 9.0 Hz, 2H), 5.52 — 5.43
(m, 1H), 3.79 — 3.64 (m, 1H), 3.45 — 3.34 (m, 1H), 2.95 — 2.80 (m, 2H). '*C NMR (100 MHz, CDCls)
8191.16 (t, J = 28.0 Hz), 148.25, 136.58, 133.77, 133.62, 131.81, 129.33 (t, J = 3.5 Hz), 128.95,
128.81, 128.79, 128.58, 128.54, 128.42, 126.35, 117.90, 112.10, 61.17 (dd, J = 26.1, 23.5 Hz), 43.71,
25.64. 19F NMR (376 MHz, CDCLy) & -98.51 (d, J = 261.1 Hz, 1F), -105.06 (d, J = 261.1 Hz, 1F).
HRMS (ESI) m/z calcd for Co3H;sF,BINO [M+Nal* 464.0432, found 464.0433.

2,2-difluoro-2-(2-(4-methoxyphenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(3e)

‘f@

Yield 77%,yellow solid, m.p.: 103-105 °C,'H NMR (400 MHz, CDCl3) & 7.94 (d, J = 7.8 Hz,2H),
7.53 —7.43 (m, 2H), 7.38 (t, J = 7.7 Hz, 2H), 7.30 — 7.20 (m, 2H), 7.15 (d, J = 7.4 Hz, 1H), 6.64 (s,
4H), 5.29 (dd, J = 19.6, 10.6 Hz, 1H), 3.70 — 3.61 (m, 4H), 3.30 (m, 1H), 2.82 (m, 1H), 2.64 (dt, J=
16.5, 3.7 Hz, 1H). 3C NMR (100 MHz, CDCls) & 190.97(t, 28.66Hz), 154.36, 143.51, 136.89,
134.02, 133.36, 129.17 (1, J = 3.3 Hz), 129.06, 128.44, 128.41, 128.36, 128.08, 126.24, 120.23,
114.26, 62.02 (dd, J = 26.6, 23.7 Hz), 55.42, 45.25 (d, J = 4.3 Hz), 24.53. °F NMR (376 MHz,
CDCls) § -94.92 (d, J = 257.1 Hz, 1F), -108.75 (d, J = 257.1 Hz, 1F). HRMS (ESI) m/z calcd for

Cy4H,1Fo:NNaO, [M+Na]* 416.1433, found 416.1437.
2,2-difluoro-1-phenyl-2-(2-(p-tolyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(3f)

‘f@

Yield 63%, yellow solid, mp 125-127°C, '"H NMR (400 MHz, CDCl3) § 7.91 (d, J = 7.8 Hz, 2H), 7.51
(t, J=7.4 Hz, 1H), 7.44 — 7.34 (m, 3H), 7.29 — 7.12 (m, 3H), 6.91 (d, J = 8.4 Hz, 2H), 6.65 (d, J = 8.5
Hz, 2H), 5.43 (dd, J = 18.0, 11.9 Hz, 1H), 3.73 — 3.63 (m, 1H), 3.41 (dt, J = 13.4, 4.6 Hz, 1H), 2.88 (m,
1H), 2.72 (dt, J = 16.4, 4.2 Hz, 1H), 2.18 (s, 3H). 3C NMR (100 MHz, CDCl3) § 191.26 (t, 27.28 Hz),
147.07, 136.86, 133.98, 133.44, 129.75, 129.56, 129.28 (t, J = 3.7 Hz), 129.12, 129.05, 128.51, 128.47,
128.43, 128.13, 126.18, 117.37, 61.55 (dd, J = 26.7, 23.5 Hz), 44.16, 25.04, 20.34. 19F NMR (376 MHz,
CDCly) § -96.28 (d, J = 258.2 Hz, 1F), -107.04 (d, J = 258.2, 1F). HRMS (ESI) m/z caled for

C24H, FaNNaO [M+Na]* 400.1483, found 400.1487.

2-(2-(4-(tert-butyl)phenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone(3g)

Yield 89%, yellow solid, m.p.: 120-122 °C, 'H NMR (400 MHz, CDCl;) 8 7.89 (d, /= 7.9 Hz, 2H),
7.51 (t, J=17.4 Hz, 1H), 7.37 (m, 3H), 7.19 (m, 5H), 6.72 (d, J = 8.8 Hz, 2H), 5.49 (dd, J = 17.0,
12.7 Hz, 1H), 3.78 — 3.67 (m, 1H), 3.49 — 3.41 (m, 1H), 2.98 — 2.87 (m, 1H), 2.79 (dt, J = 16.3, 4.5
Hz, 1H), 1.23 (s, 9H). 3C NMR (100 MHz, CDCl;) & 191.52(t,J=27.9Hz),146.85,142.75,136.94,
133.99, 133.50, 129.41 (t, J = 3.5 Hz),129.27, 129.00, 128.62, 128.57, 128.47, 128.19, 126.18,

125.86, 116.35, 61.62 ( dd, J = 26.3, 23.5 Hz), 43.78 (d, J = 3.8 Hz),33.89, 31.41, 25.48. 9F NMR
(376 MHz, CDCls) § -97.22 (d, J = 259.1 Hz, 1F), -106.13 (d, J = 259.1, 1F). HRMS (ESI) m/z

caled for C,7HpgF,NO [M+H]" 420.2133, found 420.2134.
2-(2-(3, 4-dimethylphenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone(3h)

@(
5

Yield 95%, yellow solid, m.p.: 114-116°C , 'H NMR (400 MHz, CDCls) § 7.92 (d, J = 7.7 Hz, 2H),
7.51 (t,J = 7.4 Hz, 1H), 7.45 — 7.34 (m, 3H), 7.27 — 7.11 (m, 3H), 6.85 (d, /= 9.0 Hz, 1H), 6.53 — 6.47
(m, 2H), 5.44 (dd, J = 18.4, 11.6 Hz, 1H), 3.74 — 3.63 (m, 1H), 3.43 (dt, J= 13.5, 4.6 Hz, 1H), 2.90 (m,
1H), 2.71 (dt, J = 16.4, 4.1 Hz, 1H), 2.08 (s, 6H). *C NMR (100 MHz, CDCly) & 191.26(t, 27.7),
147.44, 137.09, 136.92, 134.06, 133.50, 130.11, 129.40 (t, J = 3.5 Hz), 129.24, 129.13, 128.58, 128.54,
128.49, 128.16, 126.17, 118.91, 114.68, 61.69 (dd, J = 26.5, 23.6 Hz), 43.95 (d, J = 4.2 Hz), 25.13,
20.17, 18.74. '9F NMR (376 MHz, CDCl;) & -95.98 (d, J = 258.0 Hz, 1F), -107.10 (d, J = 258.0, 1F).



HRMS (ESI) m/z caled for C,sHy3;FoNNaO [M+Na]* 414.1640, found 414.1641.

2,2-difluoro-1-phenyl-2-(2-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(3i)

I
Tl
° F CF

Yield 36%, yellow solid, m.p.: 112-114°C, 'H NMR (400 MHz, CDCl;) & 7.83 (d, J = 7.8 Hz, 2H),
7.55 (t, J = 7.4 Hz, 1H), 7.42 — 7.35 (m, 4H), 7.32 — 7.26 (m, 2H), 7.23-7.15 (m 2H), 6.89 (d, J =
8.8 Hz,2H), 5.69 (dd, J = 15.5, 12.9 Hz, 1H), 3.86 — 3.75 (m, 1H), 3.58 — 3.47 (m, 1H), 3.08 —
2.92(m,2H). *C NMR (100 MHz, CDCly) & 191.33 (t, J=28.3 Hz), 151.40, 136.53, 134.01, 133.39,
129.49 (t, J = 3.8Hz), 128.88, 128.86, 128.80, 128.69, 128.66, 128.63, 128.58, 126.46, 126.36 (q, J
=3.7 Hz), 114.19 (s), 60.67 (t, J = 25.3Hz), 43.35 (d, J = 2.5 Hz), 26.46 (d, J = 3.0 Hz). "FNMR
(376 MHz, CDCl3) & -61.41, -101.11 (d, J = 264.3 Hz, 1F), -102.55 (d, J = 264.3 Hz, 1F). HRMS

(ESI) m/z calcd for Cy4H;oFsNO [M+H]"432.1381, found 432.1380.

2,2-difluoro-2-(2-(3-fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(3j)
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Yield 60%,yellow solid, m.p.: 88-90°C, "H NMR (400 MHz, CDCls) & 7.86 (d, J = 7.8 Hz, 2H), 7.56 —
7.51 (m, 1H), 7.42 — 7.32 (m, 3H), 7.29 — 7.23 (m, 1H), 7.18 (t, /= 6.7 Hz, 2H), 7.08 (dd, J=15.3, 8.2
Hz, 1H), 6.59 (dd, J = 8.4, 2.3 Hz, 1H), 6.53 — 6.43 (m, 2H), 5.54 (1, J = 14.4 Hz, 1H), 3.79 — 3.68 (m,
1H), 3.49 — 3.40 (m, 1H), 2.97 — 2.88 (m,2H). '*C NMR (101 MHz, CDCls) & 191.20 (t, J = 28.1 Hz),
163.66 (d, J = 243.3 Hz), 150.88 (d, J = 10.2 Hz), 136.62, 133.81, 133.61, 130.09 (d, J = 10.1 Hz),
129.41(1,3.5Hz), 128.89, 128.63 (d, J = 3.6 Hz), 128.54, 128.46, 126.37, 111.11, 106.03 (d, J = 21.4
Hz),, 102.82 (d, J = 25.8 Hz), 61.18 (dd, J = 26.2, 23.4 Hz), 43.64 (d, J = 3.6 Hz), 25.97 (d, J = 2.8

Hz). F NMR (376 MHz, CDCL3) & -99.49 (d, J = 262.0 Hz, 1F), -104.07 (d, J = 262.0 Hz, 1F), -112.11(s, 1F). HRMS (ESI) m/z calced
for Cp3H,sFsNNaO [M+Na]* 404.1233, found 404.1235.

2-(2-(3-bromophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone(3k)
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Yield 52%, yellow solid, m.p.: 83-85°C, 'H NMR (400 MHz, CDCl;) § 7.87 (d, J = 7.8 Hz, 2H), 7.57
~7.51 (m, 1H), 7.42 — 7.32 (m, 3H), 7.29 — 7.23 (m, 1H), 7.22 — 7.15 (m,2H), 7.01 — 6.95 (m,
1H),6.91-6.86( m, 2H), 6.76 — 6.71 (m, 1H), 5.52 (t, /= 14.4 Hz, 1H), 3.78-3.67 (m, 1H), 3.50 — 3.40
(m, 1H), 2.99 — 2.84 (m, 2H). *C NMR (100 MHz, CDCl3) § 189.18 (t, J = 28.0 Hz), 148.52, 134.67,
132.02, 131.68, 128.42, 127.53 (t, J = 3.5 Hz), 127.09, 126.94, 126.72, 126.62, 124.51, 121.24,
120.59, 116.89, 112.51, 59.21 (dd, J = 26.1, 23.5 Hz), 41.68 (d, J = 3.4 Hz), 24.01 (d, J= 2.2 Hz). 1°F
NMR (376 MHz, CDCLy) & -98.91 (d, J = 261.9 Hz), -104.46 (d, J = 261.8 Hz). HRMS (ESI) m/z

calcd for Cp3H gBrF,NNaO [M+Na]* 464.0432, found 464.0437.

2,2-difluoro-2-(2-(2-fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(31)

{>

Yield 62%, yellow solid, m.p.: 126-128 °C, 'H NMR (400 MHz, CDCls) & 7.95 (d, J = 7.8 Hz, 2H), 7.57 —
7.45 (m, 2H), 7.39 — 7.28 (m, 4H), 7.20 — 7.15 (m, 1H), 6.87 — 6.76 (m, 3H), 6.65 (m, 1H), 5.25 (dd, J =
21.5, 8.4 Hz, 1H), 3.70 — 3.58 (m, 1H), 3.32 (dd, J = 13.9, 5.0 Hz, 1H), 2.80 — 2.67 (m, 1H), 2.62 (ddd, J =
16.6, 3.9, 2.4 Hz, 1H). 3C NMR (100 MHz, CDCl3) §190.57 (dd, J = 29.0, 26.1 Hz), 156.13 (d, J = 247.4
Hz), 137.81 (d, J = 9.4 Hz),136.78, 133.87, 133.28, 129.34, 129.19 (t, J = 3.2 Hz), 129.00, 128.91, 128.32,
128.22, 128.16, 126.35, 124.16, 124.11 (d, J = 5.5 Hz), 123.33 (d, J = 2.1 Hz), 116.18 (t, J = 12.9 Hz),
61.53(1,23.8Hz), 45.12 (1, J = 4.1 Hz), 25.06. °F NMR (376 MHz, CDCl3) § -93.07 (d, J = 259.2 Hz, 1F), -

110.75 (d, J=259.2 Hz, 1F), -121.95 (s, 1F). HRMS (ESI) m/z calcd for Co;H;sFsNNaO [M+Na]* 404.1233, found 404.1237.



2,2-difluoro-2-(2-(2-methoxyphenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(3m)
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_ Yield 87%, yellow oil, 'H NMR (400 MHz, CDCLy)  7.93 (d, J = 7.6 Hz, 2H), 7.56-7.50 (m, 1H), 7.48 —

7.42 (m, 1H), 7.36 — 7.26 (m, 4H), 7.20-7.14 (m 1H), 6.90-6.82 (m, 1H), 6.67 — 6.55 (m, 3H), 5.31 (dd, J =
22.3,8.2 Hz, 1H), 3.63 — 3.53 (m, 1H),3.49(s,3H) 3.37 — 3.30 (m, 1H), 2.82-2.70 (m, 1H), 2.67 — 2.58 (m,
1H). 3C NMR (100 MHz, CDCls) §190.56 (dd, J = 29.0, 26.3 Hz), 153.03, 138.80, 137.14, 133.91, 132.99,
129.73, 129.31 (t, J = 3.2 Hz), 129.18, 128.16, 128.10, 127.95, 127.85, 126.05, 124.20, 123.18, 120.48,
111.36, 54.89, 44.47 (d, J = 4.1 Hz), 25.43. °F NMR (376 MHz, CDCl3) & -92.20 (d, J = 256.3 Hz, IF), -
110.78 (d, J = 256.3 Hz, 1F). HRMS (ESI) m/z calcd for Co3H;oF,NO, [M+H]* 394.1613, found 394.1613.

2-(6,7-dimethoxy-2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone(3n)

Yield 76%, yellow solid, m.p.: 131-133 °C, 'H NMR (400 MHz, CDCl3) § 7.92 (d, J = 7.7 Hz, 2H),
7.51(t,J=7.4 Hz, 1H), 7.37 (t, J = 7.8 Hz, 2H), 7.14 — 7.08 (m, 2H), 6.89 (d, J = 2.1 Hz, 1H), 6.78

3.46 (dt, J = 13.4, 4.6 Hz, 1H), 2.82 (m, 1H), 2.64 (dt, /= 16.2, 4.1 Hz, 1H). 3C NMR (100 MHz,
CDCls) § 191.39 (t, J = 28.4 Hz), 149.32, 148.93, 147.33, 133.92, 133.55, 129.80, 129.25 (t, /= 3.4
Hz), 129.16, 129.01, 128.47, 120.53, 120.24, 117.05, 111.54, 111.15 (d, J = 4.5 Hz), 61.10 (dd, J =
26.6, 23.6 Hz), 55.96, 55.80, 43.93 (d, J = 3.9 Hz), 24.68. 19F NMR (376 MHz, CDCl3) § -96.59 (d,

(]
0] E \© (t, J=17.6 Hz, 3H), 6.64 (s, 1H), 5.41 (dd, J= 17.3, 12.2 Hz, 1H), 3.84 (m, 6H), 3.73 — 3.64 (m, 1H),
@)

J=257.5Hz), -106.90 (d, J = 257.6 Hz). HRMS (ESI) m/z caled for CosHy;FoNO; [M+H]* 424.1719, found 424.1721.

2,2-difluoro-1-(4-fluorophenyl)-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4b)

Yield 78%, yellow solid, m.p.: 125-127 °C, 'H NMR (400 MHz, CDCl3) § 7.93 (m, 2H), 7.38 (d, J = 7.6
Hz, 1H), 7.28 — 7.09 (m, 5H), 7.08 — 7.00 (m, 2H), 6.79 (m, 3H), 5.50 (dd, J = 16.5, 13.1 Hz, 1H), 3.77 -
3.66 (m, 1H), 3.50 — 3.42 (m, 1H), 2.96 — 2.75 (m, 2H). *C NMR (100 MHz, CDCls) 5 190.11, 189.83,
189.55, 167.22, 164.67, 149.22, 136.88, 132.34, 132.30, 132.26, 132.25, 132.21, 132.17, 129.14, 129.03,
128.59, 128.55, 128.34, 126.32, 120.19, 116.65, 115.88, 115.66, 61.56, 61.33, 61.30, 61.07, 44.01, 43.97,
25.60. 9F NMR (376 MHz, CDCly) & -97.49 (d, J = 259.5 Hz, 1F), -103.34 (s, 1F), -105.73 (d, J = 259.5,
1F). HRMS (ESI) m/z caled for Co3H;sFsNO [M+H]* 382.1413, found 382.1414.

1-(4-chlorophenyl)-2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4c)
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Yield 83%, yellow solid, m.p.: 111-113 °C, 'H NMR (400 MHz, CDCl;) & 7.81 (d, J = 8.6 Hz, 1H), 7.40 —
7.31 (m, 3H), 7.29 — 7.10 (m, 5H), 6.83 — 6.75 (m, 3H), 5.49 (dd, J = 16.8, 12.8 Hz, 1H), 3.75 — 3.66 (m,
1H), 3.45 (m, 1H), 2.90 (m, 1H), 2.79 (dt, J = 16.4, 4.7 Hz, 1H). 13*C NMR (100 MHz, CDCl3) & 190.35 (t,
J = 28.3 Hz), 149.15, 140.24, 136.87, 132.23, 130.78 (t, J = 3.7 Hz), 129.18, 129.07, 128.94, 128.88,
128.57, 128.54, 128.38, 126.36, 120.34, 116.77, 61.33 (dd, J = 26.3, 23.6 Hz), 44.08 (d, J = 3.6 Hz), 25.52.
9F NMR (376 MHz, CDCl3) § -97.35 (d, J = 259.1 Hz, 1F), -106.12 (d, J = 259.1 Hz, 1F). HRMS (ESI)
m/z calcd for Co3H9CIF,NO [M+H]* 398.1118, found 398.1120.

1-(4-bromophenyl)-2, 2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4d)
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Yield 58%, yellow solid, m.p.: 131-133 °C, 'H NMR (400 MHz, CDCl;)  7.73 (d, J = 8.5 Hz, 2H), 7.52 (d,
J=28.6 Hz, 2H), 7.38 (d, /= 7.5 Hz, 1H), 7.29 — 7.11 (m, 5H), 6.80 (m, 3H), 5.48 (dd, J = 16.8, 12.8 Hz,
1H), 3.74 — 3.65 (m, 1H), 3.50 — 3.41 (m, 1H), 2.91 (m, 1H), 2.79 (dt, J = 16.4, 4.7 Hz, 1H). 13*C NMR
(100 MHz, CDCls) & 190.56(t, 28Hz), 149.09, 136.82, 132.63, 131.82, 130.76 (t, J = 3.7 Hz), 129.14,
129.03, 129.00, 128.87, 128.52, 128.49, 128.34, 126.32, 120.34, 116.75, 61.28 (dd, J = 26.3, 23.6 Hz),
44.06 (d, J = 3.7 Hz), 25.47. °F NMR (376 MHz, CDCl;) 8 -97.35 (d, J = 258.9 Hz, 1F), -106.31 (d, J =
258.9, 1F). HRMS (ESI) m/z calcd for C,3H;9BrF,NO [M+H]* 442.0613,found 442.0615.

2, 2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-(p-tolyl)ethanone(4e)
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Yield 78%, yellow solid, m.p.: 125-127°C, '"H NMR (400 MHz, CDCls) & 7.81 (d, J = 8.1 Hz, 2H), 7.37 (d,
J=175Hz, 1H), 7.25 — 7.10 (m, 7H), 6.78 (m, 3H), 5.54 (t, J = 14.6 Hz, 1H), 3.80 — 3.70 (m, 1H), 3.51 —
3.42 (m, 1H), 2.97 — 2.76 (m, 2H), 2.36(s,3H). '3C NMR (100 MHz, CDCl3) § 191.26(t, 27.28Hz), 147.07,
136.86, 133.98, 133.44, 129.75, 129.56, 129.28 (t, J = 3.7 Hz), 129.12, 129.05, 128.51, 128.47, 128.43,
128.13, 126.18, 117.37, 61.55 (dd, J = 26.7, 23.5 Hz), 44.16, 25.04, 20.34. °F NMR (376 MHz, CDCl;) § -
98.00 (d, J = 259.8Hz, 1F), -105.15 (d, J =259.8Hz, 1F). HRMS (ESI) m/z calcd for C3Hy,F,NO [M+H]*
378.1664, found 378.1667.

2, 2-difluoro-1-(4-methoxyphenyl)-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4f)

WaVWEW
0
m mZ

Yield 89%, yellow solid, m.p.: 118-120°C, "H NMR (400 MHz, CDCly) & 7.92 (d, J = 8.9 Hz, 2H), 7.38 —
7.33 (m, 1H), 7.25 — 7.21 (m, 1H), 7.20 — 7.11 (m, 4H), 6.88 — 6.75 (m, 5H), 5.56 (t, J = 14.6 Hz, 1H),
3.83 —3.73 (m, 4H), 3.52 — 3.43 (m, 1H), 3.00 — 2.82 (m, 2H). *C NMR (100 MHz, CDCls) & 189.49 (t, J
=27.8 Hz), 164.07, 149.37, 136.91, 132.15 (t, /= 3.8 Hz), 129.44, 129.11, 128.88, 128.74, 128.70, 128.24,
126.59, 126.21, 119.77, 116.22, 113.84, 61.50 (dd, J = 26.0, 23.4 Hz), 55.52, 43.89 (d, J = 3.2 Hz), 25.90
(d, J= 1.9 Hz). '9F NMR (376 MHz, CDCl3) & -98.33 (d, J = 260.1 Hz, 1F), -104.32 (d, J = 260.1 Hz, 1F).
HRMS (EST) m/z caled for Co4Hy,F,NO, [M+H]* 394.1613, found 394.1615.

2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-(4-(trifluoromethyl)phenyl)ethanone(4g)
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Yield 71%, yellow solid, 129-131 °C, 'H NMR (400 MHz, CDCl3) § 7.94 (d, J = 8.2 Hz, 2H), 7.62 (d, J =
8.3 Hz, 2H), 7.41 (d, J= 7.4 Hz, 1H), 7.31 — 7.08 (m, 5H), 6.84 — 6.70 (m, 3H), 5.47 (dd, J=17.8, 12.1 Hz,
1H), 3.72 — 3.61 (m, 1H), 3.45 (dt, J = 13.3, 4.8 Hz, 1H), 2.89 (m, 1H), 2.75 (dt, J = 16.4, 4.4 Hz, 1H). 13C
NMR (100 MHz, CDCls) & 190.80(t, 28.3Hz), 148.95, 136.86, 136.82, 134.54 (q, J=32.8 Hz), 129.47 (t,J
=3.4 Hz), 129.16, 128.63, 128.44, 128.41, 126.43, 125.47 (q, J = 3.6 Hz), 120.66, 117.06, 61.15 (dd, J =
26.5, 23.6 Hz), 44.17 (d, J = 3.9 Hz), 25.26. %F NMR (376 MHz, CDCl;) & -63.31 (s, 3F), -96.54 (d, J =
258.8 Hz,1F), -107.39 (d, J = 258.8 Hz,1F). HRMS (ESI) m/z calcd for C24H19F5NO [M+H]" 432.1381,
found 432.1383.

2, 2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-(m-tolyl)ethanone(4h)
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Yield 64%, white solid, m.p.: 134-136 °C, '"H NMR (400 MHz, CDCls) § 7.72 — 7.62 (m, 2H), 7.22 (m, SH),
6.78 (m, 3H), 5.52 (dd, J = 16.1, 13.4 Hz, 1H), 3.78 — 3.69 (m, 1H), 3.52 — 3.44 (m, 1H), 2.96 — 2.77 (m,
2H), 2.32 (s,3H). 13C NMR (100 MHz, CDCl3) § 189.59 (t, J = 27.8 Hz), 147.38, 136.45, 135.01, 132.49,
131.98, 128.08 (t, J = 2.9 Hz), 127.34 (d, J = 1.8 Hz), 127.18, 127.11, 126.72 (d, J = 3.9 Hz), 126.44,
126.38, 124.60 (t, J = 3.9 Hz), 124.37, 118.13, 114.73, 59.41 (dd, J = 26.3, 23.5 Hz), 42.05 (d, J = 3.6 Hz),
23.74 (d, J = 1.7 Hz), 19.46. 'F NMR (376 MHz, CDCl3) § -97.67 (d, J = 259.6 Hz, 1F), -105.55 (d, J =
259.6 Hz, 1F). HRMS (ESI) m/z calcd for Co4H,,F,NO [M+H]* 378.1664, found 378.1664.

2,2-difluoro-1-phenyl-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone (4i)
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Yield 52%, yellow oil, 'H NMR (400 MHz, CDCls) & 7.96 (s, 1H), 7.79 (d, J= 7.9 Hz, 1H), 7.61 (m, 1H),
7.39 (d,J=7.4 Hz, 1H), 7.30 — 7.11 (m, 6H), 6.83 — 6.75 (m, 3H), 5.46 (dd, /= 17.3, 12.5 Hz, 1H), 3.74 —
3.64 (m, 1H), 3.46 (m, 1H), 2.89 (m, 1H), 2.78 (dt, J = 16.4, 4.6 Hz, 1H). *C NMR (100 MHz, CDCl) §
190.12(t, 28.1Hz), 149.06, 136.86, 136.32, 135.59, 132.25 (t, J = 3.4 Hz), 130.02, 129.16, 129.10, 128.77,
128.51, 128.48, 128.42, 127.64 (t, J = 3.7 Hz), 126.39, 122.72, 120.50, 117.01, 61.20 (dd, J = 26.4, 23.6
Hz), 44.19 (d, J = 3.7 Hz), 25.45. '9F NMR (376 MHz, CDCls) § -96.83 (d, J = 259.1 Hz, 1F), -106.66 (d,
J=259.1 Hz, 1F). HRMS (ESI) m/z calcd for Co3H,sBrF,NO [M+H]* 442.0613, found 442.0616.

1-(2-bromophenyl)-2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4j)



7.17 (m, 8H), 7.14 — 7.10 (m, 1H), 6.93 (d, J = 8.1 Hz, 2H), 6.85 (t, J = 7.3 Hz, 1H), 5.49 (dd, J = 19.2,
F\© 11.3 Hz, 1H), 3.61 (dd, J = 8.0, 3.5 Hz, 2H), 2.93 (m, 1H), 2.67 (dt, J = 16.6, 3.8Hz,1H). 3C NMR (100
MHz, CDCl;) § 194.71 (dd, J = 34.7, 26.7 Hz), 148.86, 137.02, 136.68, 133.68, 132.07, 129.27, 129.18,

Yield 61%, yellow oil, 'H NMR (400 MHz, CDCls) & 7.58 — 7.54 (m, 1H), 7.44 — 7.40 (m, 1H), 7.33 —
(]

Br 128.70, 128.64, 128.44 (t, J = 2.5Hz), 128.31, 126.94, 126.31, 120.46, 120.25, 116.67, 60.62 (dd, J =
O 27.5,23.1 Hz), 43.47 (d, J = 5.5 Hz), 24.72. 1°F NMR (376 MHz, CDCl;) § -95.10 (d, J = 260.2 Hz, 1F),
-108.96 (d, J = 260.2 Hz, 1F). HRMS (ESI) m/z caled for Cp3H;9BrF,NO [M+H]* 442.0613, found
442.0614.
2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-(thiophen-2-yl)ethanone(4k)
Yield 59%, yellow solid, m.p.: 125-127 °C, "H NMR (400 MHz, CDCl;) & 7.81 — 7.78 (m, 1H), 7.60 (m,
1H), 7.28 (m, 1H), 7.20 — 6.98 (m, 6H), 6.81 — 6.69 (m, 3H), 5.43 (dd, J=16.7, 13.0 Hz, 1H), 3.77 — 3.68
(m, 1H), 3.45 — 3.37 (m, 1H), 2.89 (m, 1H), 2.78 (dt, J= 16.3, 4.9 Hz, 1H). 13C NMR (101 MHz, CDCl;) §
182.83 (dd, J = 30.4, 28.7 Hz), 148.28, 138.31, 135.81, 134.98, 133.92 (t, J = 5.3 Hz), 128.08, 127.88,
127.66, 127.61, 127.45, 127.24, 125.15, 118.87, 115.33, 60.45 (dd, J = 26.5, 23.3 Hz), 42.66 (d, J = 3.6
Hz), 24.70. 'F NMR (376 MHz, CDCls) 8 -99.22 (d, J = 255.9 Hz, 1F), -107.71 (d, J = 255.9 Hz, 1F).
HRMS (ESI) m/z calcd for C;;H;7F,NOS [M+Na]* 392.0891, found 392.0897.

2,2-difluoro-1-(furan-2-yl)-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(41)

Yield 86%, yellow oil, 'H NMR (400 MHz, CDCl;) § 7.61 (d, J = 1.1 Hz, 1H), 7.39 — 7.31 (m, 2H), 7.28 —
7.13 (m,5H), 6.89 — 6.77 (m, 3H), 6.49 (dd, J=3.7, 1.7 Hz, 1H), 5.55 (dd, J = 17.3, 12.9 Hz, 1H), 3.81 —
3.70 (m, 1H), 3.52 (dt, J = 13.3, 5.0 Hz, 1H), 2.96 (m, 1H), 2.81 (dt, J = 16.4, 4.5 Hz, 1H). 13C NMR (101
MHz, CDCl;) 6 178.60(t, J =29Hz), 149.26, 149.22, 148.28, 136.71, 129.10, 128.99, 128.51, 128.48,
128.25, 126.19, 121.90 (dd, J = 6.3, 4.4 Hz), 120.05, 116.58, 112.61, 61.30 (dd, J = 26.9, 23.4 Hz), 43.56
(d, J= 3.9 Hz), 25.38. %F NMR (376 MHz, CDCl;) & -99.85 (d, J = 257.7 Hz, 1F), -109.84 (d, J = 257.7
Hz, 1F). HRMS (ESI) m/z caled for C;;H,7,F;NNaO, [M+Na]* 376.1120, found 376.1123.

(E)-1,1-difluoro-4-phenyl-1-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)but-3-en-2-one(4m)

Yield 55%, yellow oil, 'TH NMR (400 MHz, CDCls) 3 7.74 (d, J= 15.8 Hz, 1H), 7.53 — 7.48 (m, 2H), 7.41
O N —7.33 (m, 4H), 7.29 — 7.15 (m, 5H), 7.05 (dt, J= 6.8, 3.4 Hz, 1H), 6.93 (d, /= 8.2 Hz, 2H), 6.81 (t, /= 7.3
F\© Hz, 1H), 5.42 (dd, /= 17.7, 12.3 Hz, 1H), 3.88 — 3.79 (m, 1H), 3.60 (m, 1H), 3.03 — 2.93 (m, 1H), 2.88 —

© F 2.80 (m, 1H). 3C NMR (101 MHz, CDCl;) 8 190.44 (dd, J = 30.3, 26.7 Hz), 149.35, 146.33, 136.78,

= 134.10, 131.31, 129.19, 128.97, 128.88, 128.60, 128.55, 128.19, 126.22, 120.01, 118.44, 116.44, 60.93 (dd,

J=27.1,23.4 Hz), 43.68 (d, J= 4.1 Hz), 25.56. '°F NMR (376 MHz, CDCl;) § -103.57 (d, J = 252.0 Hz), -

O 112.83 (d, J=252.0 Hz). HRMS (ESI) m/z caled for C,5H,;F,NNaO [M+H]"412.1483, found 412.1489.
References:

(1) Z. Li, C.-J. Li, J. Am. Chem. Soc., 2005, 127, 6968.
(2) (a) C. Han, E. H. Kim and D. A. Colby, J. Am. Chem. Soc., 2011, 133, 5802; (b) J. P. John and D. A. Colby, J. Org. Chem., 2011,
76, 9163.

Copies of 'H NMR, 3C NMR, “F NMR



2,2,4,4 4-pentafluoro-1-(4-fluorophenyl)-3,3-dihydroxybutan-1-one (2b)
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1-(4-bromophenyl)-2,2.4,4,4-pentafluoro-3,3-dihydroxybutan-1-one (2d)
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2,2,4,4 4-pentafluoro-3,3-dihydroxy-1-(p-tolyl)butan-1-one (2e)
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2,2,4,4,4-pentafluoro-3,3-dihydroxy-1-(4-methoxyphenyl)butan-1-one (2f)
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2,2,4,4,4-pentafluoro-3,3-dihydroxy-1-(4-(trifluoromethyl)phenyl)butan-1-one (2g)
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2,2,4,4,4-pentafluoro-3,3-dihydroxy-1-(m-tolyl)butan-1-one (2h)
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1-(3-bromophenyl)-2,2.4,4,4-pentafluoro-3,3-dihydroxybutan-1-one (2i)
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2,2,4,4 4-pentafluoro-3,3-dihydroxy-1-(thiophen-2-yl)butan-1-one (2k)
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2,2,4,4 4-pentafluoro-3,3-dihydroxy-1-(furan-2-yl)butan-1-one (21)
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2,2-difluoro-1-phenyl-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(3a)
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2,2-difluoro-2-(2-(4-fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(3b)
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2-(2-(4-chlorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone(3c)
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2-(2-(4-bromophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro- 1 -phenylethanone(3d)
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2,2-difluoro-2-(2-(4-methoxyphenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(3e)
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2,2-difluoro-1-phenyl-2-(2-(p-tolyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(3f)
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2-(2-(4-(tert-butyl)phenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone(3g)
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-(2-(3, 4-dimethylphenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone(3h)
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2,2-difluoro-1-phenyl-2-(2-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(3i)
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2,2-difluoro-2-(2-(3-fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(3j)
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2-(2-(3-bromophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro- 1 -phenylethanone(3k)
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2,2-difluoro-2-(2-(2-fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(31)

65T
865'C
209°C
809°C
¥€9°C
0r9C
9T
6¥9C

loze
siee
081z —N\E
vyre ——=
9512
e
s8LT

8628 —

90
geee \
1ree
809°€
6lo€
529
geo'e
vho'e
ve9'€
099°¢
219t
6.9°¢
689°€

1zs
2z —
v9Z'G \
5875
629'9
6v9'9
€59'9
€19'9
819
189
1089
slg9
0z8'9
828'9
£€8'9

9LL
(7AW
€81°L
16T,

10€'2 V

T —
oLeL
8€EL \
LS€°L
LLEL

9S¥'L
vivL
€6¥°L
L1GL
925°L
8€5°L
8¥5'L

°reL
196'L

1.0201
/]

2701

1.00

/.'00




996'LCL

oLV bbb ——
ey oLl——

0y €6-——

\Wrze——

T
140

T
-120

T
-100

-60

990°52

£80°GY
9EL'GY
991°GY

8LT'1L9
€€5°19
G919

NN

6EL9LL
cee9LL
geeegt
creeet
9,021
Svivel
o9b'vel
Lse'9zh
loL'gch
344143
leesgh
428143
€00'6C)
091621
161621
[¥44:143
£YE6TL
08zeel
LL8eeL
c8L9¢l
VLLLEL
198°L€1

S

8EYVSL
£8¥°LG1

62061
GG5061
£€85°061
crg06L

N4

50




2,2-difluoro-2-(2-(2-methoxyphenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-phenylethanone(3m)

965°Z
509
€197
189
Sv9°T
59T
90,2
0zl

veLe i
8vLT
oLz
s11T
68LZ
90€°E
ceee — 7
ore’e
95€°E
88t'e
8Ys'e
865°€
995°€
£85°€
£65°€
609°€
119°€
129°€

¢

N

0Z's
162's
9zE'S
ovE'S
5959
9859
509'9
8199
¥29'9
1v9'9
1699
628'9
5€8'9
o8’
0589
§58'9
998'9
2.89
€512
9942
SLVL
0zL —~
08zL
692'L
80€'L
Lzl
1982
zErL
0sv'L
69v'L
1052
olsL
€252
zesL

S

) (df

€26'L
TreL

1.02

/ /’01

99

]’,05

0'g0
4

A.00

Al

oL b——
09y obb—"

¥55' 26— —
€8 16—

T
-140

T
-100




[A3 414

YSyvy
88y vy

068'vS
2819
61029
S¥0°29
18229

NN

09€LLL
g8v'0CL
z8Lect
80z'velL
650921
868'/21
956221
01821
651'821
9L1'62h
vizech
sie'eet
vre6cl
leL6cl
886°C€EL
cieeel
riLEL
16L'8€L

Ny

820'eSL

982061
675061
c¢L506)
G28'061

N4

UL

50

2-(6,7-dimethoxy-2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-2,2-difluoro-1-phenylethanone (3n)
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2,2-difluoro-1-(4-fluorophenyl)-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4b)
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1-(4-chlorophenyl)-2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4c)
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1-(4-bromophenyl)-2, 2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4d)
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2, 2-difluoro-1-(4-methoxyphenyl)-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4f)
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2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-(4-(trifluoromethyl)phenyl)ethanone(4g)
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2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-(m-tolyl)ethanone(4h)
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1-(3-bromophenyl)-2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone (4i)
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1-(2-bromophenyl)-2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4j)
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2,2-difluoro-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1-(thiophen-2-yl)ethanone(4k)

0s.C
29T
SLLe
16LC
€08'C
21334

L¥8T
1982
698C
887 —\&=

206'C
016C
26T
98e°e
66£°€ —\__
e ——7
zer'e
svre
269'€
LoLe
Slre
szLe
180€
syLe
09s€

/N

S

96€'S
4 4°]
8EY'S
oLr'S
L0L'9
6LL9
8€L'9
0LL9
1629
066'9
1002
T
9902
5802
8602
L0172
eLL
€sLL
651,
cLLL
8171
692°L
slTL
26T L

=S N

865,
0192
062
66L°L

1.00

¥, /1’.00 )3:/.02
M I\




2908014

£€8€°201

04566

6886

-110

T
-105

T
-100

T
-95

€0LvC

€592y x
9892y
80209 ——=
Sty09
89Y°09
20209

dde

Z b
82ESLL 7]
€.8'8LL
€51'6zL _
[3z%4] /
8v¥L2L
209°224 o
859221
188221

180821 X

998'€€l
LLBEEL V
096°€€}

9UEVEL— ,—

wom.mn—wh
oLggel

LLT8Y)

6egz8lL
Gz8'zsl
0r8e8l
geiest

N4

Vo,




2,2-difluoro-1-(furan-2-yl)-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)ethanone(4l)
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(E)-1,1-difluoro-4-phenyl-1-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)but-3-en
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